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THE  Encyclop.<edia  Britannioa  lias  long  dcscrveoJy  hcia  a  foremost  place  amotiget 
English  Encyclopaedias.  It  secured  this  position  by  its  plan  and  method  of  treatment 
the  plan  being  more  comprehensive,  and  the  tre«atment  a  happief  blending  of  popular  and 
scientific  exposition  than  had  previously  been  attempted  in  any  undertaking  of  the  kind 
The  distinctive  feature  of  the  work  was  that  it  gave  a  connected  view  of  the  more  important 
subjects  under  a  single  heading,  instead  of  breaking  them  up  into  a  number  of  shortei 
articles.  This  method  of  arrangement  had  a  twofold  advantage.  The  space  afforded  for 
extended  exposition  helped  to  secure  the  services  of  the  more  independent  and  productive 
minds  who  were  engaged  in  advancing  their  own  departments  of  scientific  inquiry.  As 
a  natural  result,  the  work,  while  suryeymg  in  outline  the  existing  field  of  knowledge,  waft 
able  at  the  same  time  to  enlarge  its  boundaries  by  embodying,  in  special  articles,  the  fruits 
of  original  observation  and  research.  The  Encyclopaedia  Britannica  thus  became,  to  some 
extent  at  least,  an  instrument  as  well  as  a  register  of  scientific  progress. 

This  characteristic  feature  of  the  work  will  be  retained  and  made  even  more  prominent 
in  the  New  Edition,  as  the  list  of  contributors  akeady  published  sufficiently  indicates. 
In  some  other  respects,  however,  the  plan  will  be  modified,  to  meet  the  multiplied  requite* 
ments  of  advancing  knowledge.  In  the  first  place,  the  rapid  progress  of  science  during  the 
last  quarter  of  a  century  necessitates  many  changes,  as  well  as  a  considerable  increase  in 
the  number  of  headings  devoted  to  its  exposition.  In  dealing  with  vast  wholes,  such  as 
Physics  and  Biology,  it  is  always  a  difficult  problem  how  best  to  distribute  the  parts  under 
an  alphabetical  arrangement,  and  perhaps  impossible  to  make  such  a  distribution  perfectly 
consistent  and  complete.  The  difficulty  of  distribution  is  increased  by  the  complexity  of 
divisions  and  multiplication  ©f  details,  which  the  progress  of  science  involves,  and  which 
constitute  indeed  the  most  authentic  jiote  of  advancing  knowledge.  This  sign  of  progress 
is  reflected  in  extensive  changes  of  terminology  and  nomenclature,  vague  general  headings 
once  appropriate  and  sufficient,  such  as  Animalcule,  being  of  necessity  abandoned  for  more 
precise  and  significant  equivalents. 

But,  since  the  pubUcation  of  the  last  edition,  science,  in  each  of  its  main  divisions,  may 
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be  said  to  have  changed  as  much  in  substance  as  in  foirnu  Thd  new  conceptions  introduced 
into  the  Biological  Sciences  have  revolutionised  their  points  of  view,  methods  of  prooedure» 
and  systems  of  classification.  In  the  light  of  larger  and  moreillimiinating  generalisati(»ks, 
sections  of  the  subject,  hitherto  only  partially  explored,  have  acquired  new  piominenee^and 
value,  and  are  cultivated  with  the  keenest  inj^erest.  It  is  enough  to  specify  the  researches 
^  into  the  ultimate  structures;  aenal  gradations,  and  progrjessiver.changes  of  organic  formB,  into 
the  laws  of  their  distribution  in  space  and  time,  and  into  the  causes  by  which  these  pheno- 
mena have  been  brought  about  The  results  of  persistent  labour  iix  these  comparatively  new 
fields  of  inquiry  will  largely  determine  the  claafidfications  of  the  future.  Meanwhile  the 
whole  system  of  grouping,  and  many  points  of  general  doctrine,  are  in  a  transition  state ; 
and  what  is  said  and  done  in  thesa  directioDfi  must  ]i)e  regarded,  to  a  certain  extent  at  least, 
as  tentative  and  provisional  In  these  circumstances,  the  really  important  thing  is,  that 
whp^tever  may  be  said  on  such  unsettled  questLOi:is  should  be  said  with  the  authc»rity  of  the 
fullest  knowledge  and  insight,  and  every  effort  has  been  made  to  secure  this  advantage  for 
the  New  Edition  of  the  Encyck^sBdia. 

The  recent  history  of  Physics  is  marked  by  changes  both  of  conception  and  classifica- 
tion almost  equally  great.  In  advancing  £com  the  older  dynamic  to  the  newer  potential  and 
kinetic  conceptions  of  power,  this  Ixrancb  of  science  may  be  said  to  have  ^[itered  on  a 
fresh  stage,  in  which,  instead  ef  r^aiding  natocal  jriienomtna  as  the  re^t  of  forces  acting 
between  one  body  and 'aaeiher,  the  energy  of  a  material  system  is  looked  Ttpon  as  deter- 
mined by  its  configniatioQ  and  motion,  and  the  ideas  of  configuration,  motion,  and  force 
are  generalised  to  the  utmost  extent  warranted  by  their  definitions.  This  altered  point  of 
view,  combined  with  the  far  reaching  doctrines  of  the  correlation  of  forces  and  the 
conser^tion  of  energy,  has  produced  extensive  changes  in  the  nomenclature  and  classifi- 
cation  of  the  various  sections  of  physics ;  while  the  fuller  investigations  into  the  ultimate 
constitution  of  matter,  and  into  the  phenomena  and  laws  of  light,  heat,  and  electricity, 
have  created  virtually  new  sections,  which  must  now  find  a  place  in  any  adequate  survey 
of  scientific  progress.  The  application  of  the  newer  principles  to  the  mechanical  arts  and 
industries  has  rapidly  advanced  during  the  same  period,^^  and  will  require  extended  illustra- 
tion in  many  firesh  directions.  Mechanical  invention  has,  indeed,  so  kept  .pace  with  the 
progress  of  science,  that  in  almost  every  department  of  physics  improved  machines  and 
processed  have  to  be  described,  as  well  as  fresh  discoveries  and  altered  poijnts  of  view.  In 
recent  as  in  earlier  times,  invention  and  discovery  have  acted  and  reacted  on  each  other 
to  a  marked  extent,  the  instruments  of  finer  measurement  and  analysis  having  directly 
contributed  to  the  finding  out  of  physical  properties  and  laws.  The  spectroscope  is  a 
signal  instance  of  the  extent  to  which  in  our  day  scientific  discovery  is  indebted  to 
appropriate  instruments  of  observation  and  analysis 

These  extensive  changes  in  Physics  and  Biology  involve  corresponding  changes  in  the 
method  of  their  exposition.  Much  in  what  was  written  about  each  a  generation  ago  is  now 
of  comparatively  little  value.     Not  only  therefore  does  the  system  of  grouping  in  these 


PREFATORY .  NOTICE  vii 

sciencesr require  alteration  and  enlargement ;  the  articles  themselves  must,  in  the  majority 
of  instances,  be  written  afresh  rather  than  simply  revised.  .  The  scientific  department  of 
the  work  will  thus  be  to  a  great  extent  new.  In  attempting  to  distribute  the  headings 
for  the  new  edition,  so  as  fairly  to  cover  the  ground  occupied  by  modern  science,  I  have 
been  largely  indebted  to  Professor  Huxley  and  Professor  Clerk  Maxwell,  whose  valuable 
help  in  the  matter  I  am  glad  to  have  an  opportunity  of  acknowledging. 

Passing  from  Natural  and  Physical  Science  to  Literature,  H  istory,  and  Philosophy,  it 
may  be  noted  that  many  sections  of  knowledge  connected  with  these  departments  display 
frcdh  tendencies,  and  are  working  towards  new  results,  whicl^,  if  faithfully  reflected,  will 
require  a  new  style  of  treatment,  i*  Speaking  generally^  it  may  be  said  that  human  nature 
and  human  life  are  the  great  objects  of  inquiry  in  these  departments. :  Man,  in  his  indi- 
vidual powers,  complex  relationships,' associated  activities, >nd^  collective  progress,; is  dealt 
with  alike  in  Literature,  History,  and  Philosophy.* "v  In  this  >ider  aspect,  the  rudest  and 
m<»t  fragmentary  records  ef  savage  and  barbarous  races^  the  earliest  stories  and  traditions 
of  every  lettered  people,  no  less  than  their  developed  literatures,  mythologies,  and  religions, 
are  found  to  have  a  meaning  and  value  of  their  own.      As  yet  the  rich  materials  thus 
supplied  for  throwing  light  on  the  central  problems  of  human  life  and  history  have  only 
heei|  vory  partially  turned  to  account.  ^  It  may  be  said,  indeed,  that  their  real  significance 
is  perceived  and  appreciated,  almost  for  the  first  time,  in  our  own  day  '   But  under  the 
influence  of  the  modem  spirit,  they  arc  now  being  dealt  with  in  a  strictly  scientific  manner 
The  available  fjpts  of  human  history,  collected  over  the  widest  areas,  arc  carefully  co-ordi- 
nated  and  grouped  togethu^  in  the  hope  of  ultimately  evolving  the  laws  of  progress,  moral 
and  material,  which  underlie  them,  and  which,  when  evolved,  will  help ^  to' connect  and 
ii^erpret  the  whole  onward  movement  of  the  race.  ,  Already  the  critical  use  of  the  com- 
parative method  has  produced  very  striking  results  in  this  new  and  stimulating  field  of 
research.     Illustrations  of  this  arc  seen  in  the  rise  and  rapid  development  of  the  compara- 
tively modem  science  of  Anthropology,  and  the  successful  cultivation  of  the  assistant  sciences, 
such  as  ArchsBology,  Ethnography,  and  Philology,  which  directly  contribute  materials  for 
its  use.     The  activity  of  geographical  research  iu  both  hemispheres,  and  the  large  addi- 
tions recently  made  to  our  knowledge  of  older  and  newer  continents  by  the  discoveries  of 
eminent  travellers  and  explorers,  aflbrd  the  anthropologist  additional  matenals  for  his  work. 
Many  branches  of  mental  philosophy,  again,  such  as  Ethics,  Psychology,  and  ^Esthetics, 
while  supplying  important  elements  to  the  new  science,  are  at  the  same  time  very  largely 
interested  in  its  results,  and  all  may  be  regarded  as  subservient  to  the  wider  problems  raised 
by  the  philosophy  of  history.     In  the  new  edition  of  the  Encyclopasdia  full  justice  wiU,  it  is 
hoped,  1^  done  to  the  progress  made  in  these  various  directions. 

It  may  be  well,  perhaps,  to  state  at  the  outset  the  position  taken  by  the  Encyclopaedia 
Britannica  in  relation  to  the  active  controversies  of  the  time — Scientific,  Religious,  and 
PUilosophicaL  This  is  the  more  necessary,  as  the  prolific  activity  of  modern  science  has 
naturally  stimulated  speculation,  and  given  birth  to  a  number  of  somewhat  crude  conjee- 
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tures  and  hypothesca  'The  air  is  fuU  of  novel  and  extreme  opinions,  ansmg  often  from 
a  hasty  or  one-sided  intefT)retation  of  the  newdr  aspects  and  results  of  modem  inquiry. 
The  higher  problems  of  philosophy  and  religion,  too,  are  being  investigated  afresh  from 
opposite  sides  in  a  thoroughly  earnest  spirit,  as  well  as  ^ith  a' directness  and  intellectual 
power,  which  is  certainly  one  of  the  most  striking  signs  of  the  times.  This  fresh  outbreak 
of  the  inevitable  contest  between  the  old  and  the  new  is  n  fruitful  source  of  exaggerated 
hopes  and  fears,  and  of  excited  denunciation  and  appeal  In  this  conflict  a  work  like  the 
Encyclopaedia  is  not  called  upon  to  take  any  direct  part.  It  has  to  do  with  knowledge  rather 
than  opinion,  and  to  deal  with  all  subjects  from  a  critical  and  historical,  rather  than  a 
dogmatic,  pomt  of  view.  It  cannot  be  the  organ  of  any  sect  or  party  m  Science  Religion 
or  Philosophy  Its  main  duty  is  to  give  an  accurate  account  of  the  facts  and  an  impartial 
summary  of  results  in  every  department  of  inquiry  and  research.  _  This  duty  will.  I  hope, 
be  faithfully  performed. 

T.  S.  BAYNEa 
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A  THE  firat  symbol  of  eveiy  Indo-Loropean  alphabet, 
«  denotes  al^o  tJie  primary  vowei  sound.  Thiis  coin- 
cidence is  probably  only  accidental  The  alphabets  of 
Europe,  and  perhaps  of  India  also,  were  of  Semitic  origin, 
and  in  all  the  Semitic  alphabets  except  one,  this  same 
symbol  (in  modified  forms)  holds  the  first  place;  but  it 
represents  a  peculiar  breathing,  not  the  vowel  a, — the 
rowels  in  the  Semitic  languages  occupying  a  subordinate 
place,  and  having  originally  no  special  symbola  When 
the  Greeks,  with  whom  the  vowel  sounds  were  much  more 
important^  borrowed  the  alphabet  of  Phoenicia,  they  re- 
quired symbols  to  express  those  vowels,  and  used  for  this 
purpose  the  signs  of  breathings  which  were  strange  to 
them,  and  therefore  needed  not  to  be  preserved ;  thus  the 
Phoenidan  equivalent  of  the  Hebrew  aUph  became  alpha; 
it  denoted,  however,  no  more  a  guttural  breathing,  but  the 
purest  vowel  sound.  Still,  it  would  be  too  much  to 
assume  that  the  Greeks  of  that  day  were  so  skilled  in 
phonetics  that  they  assigned  the  first  symbol  of  their  bor- 
rowed alphabet  to  the  a-sound,  becawe  they  knew  that 
sound  to  be  the  most  essential  vowcL 

This  primaiy  vowel-sound  (the  sound  of  a  in  father)  is 
produced  by  keeping  the  passage  through  which  the  air  \& 
vocalised  between  the  glottis  and  the  hps  in  the  most  open 
position  possibla  In  sounding  all<  other  vowels,  the  air- 
channel  is  narrowed  by  the  action  either  of  the  tongue  or 
the  lips.  But  here  neither  the  bock  of  the  tongue  is 
raised  (as  it  is  in  sounding  o  and  other  vowels),  so  that  a 
free  space  is  left  between  the  tongue  and  the  uvula,  nor 
is  the  front  of  the  tongue  raised  (as  in  soundmg  €\  so  that 
the  space  is  clear  between  the  tongue  and  the  palate. 
Again,  no  other  vowel  is  pronounced  with  a  voider  opening 
of  the  lips ;  whereas  the  aperture  is  sensibly  reduced  at 
tsich  aide  when  we  sound  o,  and  still  more  when  we  sound 
u  (t£at  is,  yoo).  The  whole  channel,  therefore,  from 
the  glottis,  where  the  breath  first  issues  forth  to  be  modi- 
fied in  the  oral  cavity,  to  the  lips,  where  it  finaUy  escapes, 
is  thoroughly  open.  Henco^risos  the  great  importance  of 
the  sound,  by  reason  of  its  thoroughly  non-consonantal 
cbaiactec     Ail  vowels  may  be  defined  as  open  positions 


of  the  speech-organs,  in  which  the  breath  escapes  without 
any  stoppage,  friction^  or  sibilation  arising  from  .the  con- 
tact of  those  organs,  whereas  consonants  are  heard  when 
the  organs  open  after  such  contact  more  or  less  complete. 
Now,  all  vowels  except  a  are  pronounced  with  a  certain 
contraction  of  the  organs;  thus,  in  sounding  the  %  (the 
English  ^-sound),  the  tongue  is  raised  so  as  almost  to 
touch  the  palate,  the  passage  left  being  so  dose,  that  if 
the  tongue  were  suffered  for  a  second  to  rest  on  the  palate, 
there  would  be  heard  not  i  but  y;  and  a  simikr  relation 
exists  between  u  and  w.  This  is  commonly  expressed  by 
calling  y  and  w  semi-^owols.  We  might  more  exactly  caU 
t  and  V  consonantal-vowels;  and  as  an  historic  fact,  %  doe^ 
constantly  pass  into  y,  and  u  into  ir,  and  vice  vena.  But 
no  consonant  has  this  relation  to  the  a-sound ;  it  has  abso- 
lutely no  affinity  to  any  consonant ;  it  is,  as  we  have  called, 
it,  the  one  primary  essential  vowel 

The  importance  of  this  sound  may  be  shown  ;by  historf'' 
cal  as  well  as  by  physiological  evidence.  We  find  by. 
tracing  the  process  of  {Phonetic  change  in  different  Ian. 
guages,  that  when  one  vuwel  passes  into  another,  it  is  the 
pure  a-sound  which  thus  assumes  other  forms,  whereas 
other  vowels  do  not  pass  mto  tlio  a-sound,  though  some- 
times the  new  sound  niay  have  this  symbol  Boughly 
speaking,  we  might  express  the  gene- 
ral character  of  vowel  change  by  draw- 
ing two  lines  from  a  common  point, 
at  which  a  is  placed.  One  of  these 
lines  marks  the  progress  of  an  original 
a  (abound)  through  e  (a-sound),  till 
it  sinks  finally  to  i  (c-sound) ;  the  other 
marks  a  similar  degradation,  through 
0  to  u  (o»-sound).  This  figure  omits  ^' 
many  minor  mocLifications,  and  is  sub- 
je^t  to  some  exceptions  in  particular  bngnagea.  But  it 
represents  fairly  in  the  main  the  general  process  of  vowel- 
change.  Now,  we  do  not  assert  that  there  ever  was  a 
time  when  a  was  the  only  existing  vowel,  but  we  do  main- 
tain that  in  numberless  cases  an  original  a  has  passed  into 
^ther  sounds,  whereas  the  reverse  process  is  excessivetj 
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c^ira.  Cousemientlyy  the  farther  we  trace  back  the  history 
of  language,  Uie  more  instances  of  this  vowel  do  we  find; 
tbft  more  nearly,  if  not  entirely,  does  it  become  the  one 
starting  point  from  which  all  Towel-sound  is  derived. 

It  is  principally  to  the  effort  required  to  keep  this 
sound  pure  that  we  must  attribute  the  great  corruption  of 
it  in  oU  languages,  and  in  none  more  than  our  own.  In- 
deed, in  English,  iJie  short  <^«oimd  is  never  heard  pure ;  it 
28  heard  in  Scotland,  e.g.,  in  man,  which  is  quite  different 
from  the  same  woi4  on  English  lips.  We  have  it,  how- 
ever, long  in  father,  &c,  though  it  is  not  common.  It'  has 
]ias8ed  into  a  great  many  other  sounds,  ail  of  which  are 
denoted  in  a  most  confusing  way  by  the  original  symbol, 
and  some  by  other  symbols  as  well.  Thus  a  denotes — (I.) 
l*he  English  vowel-sound  in  man,  perhaps  the  must  common 
of  all  the  substitutes,  dating  from  the  17th  century.  (2.) 
It  appears  in  want;  for  this  sound  o  ia  also  emplpyed,  as  in 
on,  (3.)  A  more  open  sound  is  heard  in  all  (also  denoted 
by  au  in  auk,  and  aw  in  awl).  (4.)  Very  commonly  it  re* 
fnresents  the  continental  «,  as  in  o^  (here  also  we  have  the 
symbol  ai  in  ail).  (6.)  It  is  found  in  dare  and  many 
aimilar-  words,  where  the  sound  ia  really  the  e  of  den,  pro- 
longed in  the  utterance;  here  alao  ai  is  sometimes  an 
equivalent,  as  in  air.  Then  (6)  there  is  a  sound  which  is 
not  that  of  a  either  io  man  or  in  father,  bjit  something 
between  the  two.  It  is  heard  in  such  worda  aa  ask,  pass, 
grant,  kt.  All  these  may  be,  and  often  are,  pronounced 
with  the  sound  either  of  man  or  offtUher;  still,  we  do  often 
hear  in  them  a  clearly  distinguiHhable  intermediate  sound, 
which  ought  to  have  a  special  symbol.  Lastly  (7),  there 
is  the  dull  sound  heard  in  final  unacoentuated  syllables,  e.g,, 
in  the  word  final  itself.  It  ia  that  to  which  all  unacoen- 
tuated syllables  tend ;  but  it  is  also  often  heard  even  in 
monosyllables,  where  it  is  represented  by  every  other  vowel- 
symbol  in  the  language,  e.g.,  in  her,  sir,  son,  sun.  '  This 
Protean  sound  is  commonly  called  the  neutral  vowel;  it 
occurs  in  all  languages,  but  perhaps  in  none  so  frequently 
as  in  English.  This  great  variety  of  sounds,  which  ore  all 
denoted  among  us  by  one  symbol,  clearly  shows  the  in* 
sufficiency  of  our  written  alphabet,  ' 

As  10  EngUsh,  so  in  Sanskrit,  the  short  oA-eound  was 
lost,  and  was  replaced  regularly  by  the  neutral  sound. 
This  was  regarded  by  the  grammarians  as  inherent  in  eveiy 
^usonaot,  and  therefore  was  only  written  at  the  beginning 
of  a  word ;  in  fact,  it  is  the  smallest  amount  of  vowel- 
sound  requisite  to  float  a  consonant.  Long  a,  however, 
kept  its  sound  pure,  and  does  so  still  in  the  vernaculars  of 
India.  In  Latin  the  sound  was  probably  pure,  both  short 
and  long,  and  it  has  been  preserved  so  in  the  Romance 
languages  down  to  the  present  day.  In  Greek  there  was 
considerable  variation,  proved  in  one  case  at  least  by  a 
variation  of  symbol ;  in  Ionic  a  commonly  passed  into 
fj,  a  symbol  which  probably  denoted  the  modem  Italian 
open  e ,  bi^t^ssibly  the  close  e,  that  is,  the  English  a  in 
ale.  On  the  other  hand,  it  is  probable  that  the  Doric  a 
Approximated  to  an  o,  being  sounded  as  a  in  our  word 
loaTU;  and  it  is  likely  that  this  variation  was  the  vAarcuur- 
uo^  which  the  grammarians  attribute  to  the  Dorians.  This 
is  commonly  supposed  to  have  been  the  retention  of  a  where 
the  Ionic  had  17 ;  but  that  was  not  peculiar  to  the  Dorians, 
being  common  to  all  the  Greeks  except  the  lonians.  In 
the  north  of  IJurope  we  find  a  similar  tendency  to  give  to 
tf  an  o-sound;  thus  in  Norse,  aa  is  sounded  as  on  open  o. 
By  a  further  extension  in  the  north  of  England,  at  least  in 
'such  parts  as  have  been  specially  exposed  to  Norwegian 
influence,  au  has  the  sound  of  0  ;  e.g.,  law  is  pronounced  lo, 

A  is  frequently  used  as  a  prefix  in  lieu  of  some  fuller 
form  in  old  English.  Thus  it  stands  for  the  preposition 
on  (O.E.  an)  in  away,  again,  afoot,  ojdeep;  for  offmadown 
f  O.E.  of-dum) ;  and  seems  to  be  intensive  in  aihirst  iO.K 


cf4hirst).  Sometimes,  especially  with  verbs,  It  represents 
Uie  old  English  d,  which  in  old  High  German  appeacs  as 
v,r  or  er,  and  in  modem  German  as  er,  which  signifies  the 
Vxtmpletion  of  an  action,  as  in  erwa/Jun^  to  wluch  awake 
corresponds.  Frequently  no  special  force  seems  to  be 
added  h^  the  prefi;^,  as  in  abide,  arise,  dsc  Sometimes  a 
appears  as  the  Tepresentative  of  the  prefix  commonly  used 
in  past  participles,  which  has  the  form  ge  in  German,  and 
ge  and  y  in  old  English,  e.<7„  in  ago  or  agvne;  compare 
aware  (O.E.  gewaere),  among  (O.E.  gemang),  &c.  A  also 
stood  for  the  preposition  an  (on)  in  such  expressions  (now 
obsolete)  as  Ordoing,  Ormaking,  where  doing  and  making  are 
verbal  nouns.  Lastly,  it  represents  the  prepositions  on  or 
of  in  the  phrases  novhOrdays,  Jack-Orlantem,  and  others. 

The  place  that  A  occupies  in  the  alphabet  accounts  fur 
its  being  much  employed  as  a  mark  or  symbol  It  is  used» 
for  instance,  to  name  the  sixth  note  of  Uie  gamut  in  music ; 
in  some  systems  of  notation  it  is  a  numeral  (see  Anirn- 
METic);  and  in  Logic  it  denotes  a  universal  affirmativo. 
proposition  (see  Looio).  In  algebra,  a  and  the  first  letters, 
of  the  alphabet  are  employed  to  represent  kno\7n  quanti- 
ties. AI  marks  the  best  dass  of  vessels  in  Lloyd's  Re- 
gister of  British  and  Foreign  Shipping.  In  the  old  poets» 
"  A  per  se"  is  found,  meaning  the  highest  degree  of  excel- 
lence ;  as  when  Chaucer  calls  Crese^e  "  the  floure  and  A 
per  se  of  Troye  and  Grece," 

A  was  the  first  of  the  eight  literce  nvnduudes  at  Rome, 
and  on  this  analogy  it  stands  as  the  first  of  the  seven  Domini- 
ca] letters. 

It  is  often  used  as  an  abbreviation,  as  in  JLD.  for  aiuio 
domini,  A.M.  for  ante  meridiem,  A.B.  and  A.M.  for  artium 
baocalaureus  and  artium  magistsr.  In  commerce  A  stands 
for  accepted,  (j.  p.) 

AA,  the  name  of  about  forty  small  European  .rivers, v 
The  word  is  derived  from  the  old  German  aha,  oognatt 
to  the  Latin  aqtui,  water.  The  following  are  the  more 
important  streams  of  this  name : — a  river  of  Holland,  in 
North  Brabant,  which  joins  the  Dommd  at  Bois-le-Duc ; 
two 'rivers  in  the  west  of  Russia,  both  falling  into  the 
Gulf  of  Livonia,  near  Riga,  which  is  situated  between 
them ;  a  river  in  the  north  of  France,  falling  into  the  sea 
at  Gravelines,  and  navigable  as  far  as  St  Omer;  and  a 
river  of  Switzerland,  in  the  cantons  of  Luceme  and  Aargau, 
which  carries  the  waters  of  Lakes  Baldeker  and  Hallwylcr; 
into  the  Aar. 

AACHEN.    See  Aix-la-Chapelle.  . 

AALBORG,  a  city  and  seaport  of  Denmark,  is  situated  on^ 
the  Liimfiord,  about  15  miles  from  its  junction  with  the, 
Cattegat  It  is  the  capital  of  the  district  of  the  s^me; 
name,  one  of  the  subdivisions  of  the  province  of  Jutland.] 
The  city  is  a  place  of  considerable  commercial  importance^ 
and  contains  a  oathedrol  and  a  school  of  navigation.  Soap,' 
tobacco,  and  leather  are  manufactured ;  there  are  several^ 
distilleries ;  and  the  herring  fishery  is  extensively  prosecuted.] 
Grain  and  herring  are  laigely  exported,  as  are  also  to  a: 
smaller  extent  wool,  cattle^  skins,  taUow,  salt  provisions,  and; 
spirits..  The  harbour,  which  is  good  and  safe,  though^ 
difficult  of  access,  is  entered  by  about  800  vessels  annually^ 
and  there  is  direct  steam  communication  with  Copenhagen.. 
The  district  is  celebrated  for  its  breed  of  horses.  Popula-J 
fcion  (1870),  11,9D3. 

AALEN,  a  walled  town  of  Wurtemberg,  pleasantly^ 
situated  on  the  Rocher,  at  the  foot  of  the  Swabian  Alps^ 
about  50  miles  K  of  Stuttgart  Woollen  and  linen  gooda 
are  manufactured,  and  there  are  ribbon  looms  and  tanneries 
in  'the  town,  and  large  iron  works  in  the  neighbourhood.' 
Aalen  was  a  free  imperial  city  from  13G0  till  1802,  when 
it  was  annexed  to  Wiirtembeig.     Population  ( 1 87 1 ),  5552. 

AAR,  or  Aare,  the  most  considerable  river  in  Switzer«s 
land,  after  the  Rhine  and  Rhone.    Xt  rises  in  the  glaciers 


A  A  R~  A'A  E 


of  tho  FluBter-aanioniy  Schreckhom,  and  Qrimsel^  in  the 
cantoa  of  Bern;  and  at  tlie  Handeck  in  the  yalley  of  Haali 
fonns  a  magnificent  water-fall  of  abo^e  150  feet  in  height 
It  then  faUs  succeasirely  into  the  lakes  Brieos  and  Than, 
and,  emexging  from  the  lattery  flows  through  the  cantons  of 
Bern,  Soleore,  and  ijtfgan,  emptying  itself  into  the  JEUiine^ 
apposite '  Waldshat^  after  a  course  of  about  170  miles. 
Ita  principsl  tributary  streams  are  the  Eander,  Saane,  and 
Thide  on  the  left,  and  the  Emmen,  Suiin,  Aa,  Reuss,  and 
lammat,  on  the  right  On  its  banks  are  situated  Unterseen, 
Thnny  Bern,  Soleure  or  Solothum,  Aarbuig,  and  Aarau. 
The  Aar  is  a  beautiful  sUvesy  river,  abounding  in  fish,  and 
la  navigable  from  the  Rhine  as  far  as  the  LaJi:e  of  Thun. 
Several  small  rivers  In  Germany  have  the  same  name: 

AARAU,  the  chief  town  of  the  canton  of  Aargau  in 
Switxerhind,  is  situated  at  the  foot  of  Hie  Jura  mountains^ 
on  the  right  bank  of  the  river  Aar,  41  miles  N.E.  of  Bern. 
It  is  well  built^  and  contains  a  town«hall,  barracks,  several 
small  museums,  and  a  library  rich  in  histories  of  Switzer- 
land. There^iB  a  cannon  foundry  at  Aarau,  afid  among  the 
principal  manufactures  are  silk,  cotton,  and  leather ;  also 
cutlery  and  mathematical  instruments,  which  are  held  in' 
greai  repute.  The  sbpes  of  the  neighbouring  mountains 
are  par^ally  covered  with  vines,  and  the  vicinity  of  the 
town  is  attractive.  About  ten  nulea  distant  along  the 
right  bank  of  tho  Aar  are  the  famous  baths  of  SchinznacL 
Population,  5449. . 

AARD-VARK  {earth'pig\  an  animal  very  common  in 
South  Africa,  measuriLg  upwards  of  three  feet  in  length, 
and  having  a  general  r^^blance  to  a  short-legged  pi^. 
It  feeds  on  ants,  and  .  >  of  nocturnal  habits,  and  veiy  timid 
and  harmless.  Its  flesh  is  used  as  food,  andgwhen  suitably 
preserved  is  considered  a  delicacyi  The  animal  is.  the  only 
known  species  of  Its  genus  (Oryeterqpus),  and  belongs  to 
the  order  Edentata  of  the  mammalia.  The  same  prefix 
Aard  appears  in  the  name  of  the  Aaed-wolp  (Protetea 
■Lalanditj,  a  rare  animal  found  in  Caffraria,  which  is  said 
to  partake  of  tho  characters  of  the  dog  and  dvet :.  See 

MiUOfALIA. 

\  AAROAU  (French,' Aboovib),  one  of  the  cantons  of 
Switzerland;  derives  its  name  from  the  river  which  flows 
throDgh  it,  Aar-gaa  being  the  province  or  district  of  the 
j  Aar.  It  is  boundeid  on  the  north  by  the  Rhine,  which  divides 
it  from  the  duchy  of  Baden,  on  the  east  by  Zurich  and  Zug, 
on  the  south  by  Lucerne^  and  on  the  west  by  Bern,  Soieure 
[or  Solqthum,  siid  Basel  It  has  an  area  of  502^  square  milea 
jBy  the 'census  of  1870,  the  number  of  inhabitants  was 
198,873,  showing  an  increase  during  the  preceding  ten  yesis 
'of  4665.  Aargau  stand^  sixth  among  the  Swiss  canto)QS  in 
clcnsity  of  popiQation,  having  395  inhabitants  to  the  square 
:xnil&  The  statistics  of  1870  show  that  of  the  inhabitants 
[107,703  were  Protestants,  89,180  Catholics,  and  1541  Jews. 
German  is  the  language  ahnost  universally  spoken.  i 

I  Aaigaa  is  the  L^t  mountainous  cantoa  of  Switzerland. 
It  forms  part  of  a  great  table-land  to  the  north  of  the  Alps 
and  the  east  of  the  Jura^  having  a  general  elevation  of 
from  1200  to  1500  feet  v  The  hills  do  not  rise  to  any 
greater*  height  than  1800  feet  above  this  table-land,  or 
3000  feet  above  the  level  of  the  sea.  The  surface  of  the 
country  is  beautifully  diversified,  undulating  tracts  and 
^well-wooded  hiUs  alternating  with  fertile  vaUeys  watered 
by  the  Aar  and  its  numerous  tributaries,  and  by  the  rivu- 
1^  which  flow  northward  into  the  Rhine.  Although 
Aoist  and  variable,  the  climate  is  milder  than  iu^most 
parts  of  Switzerland. 

{.  The  minemls  of  .'Aaigan  are  unimporCant,  but  remarkable 
palaMmtologiea]  remains  are  found  in  ita  rocks.  3^  The  soil  to 
the  left  of  the  Aar  is  a  stiff  day,  bat  to  the  right  it  is  light 
aad  prodnctiva  '  Agriculture  is  in  an  advanced  state,  and 
great  attention  is  given  to  tho  tearing  of  cattle.  ...There 


are  many  vineyards,  an;l  much  fruit  is 'grownup Thd.^n* 
ton  is  distinguished  by  its  industry  and  its  gcn^Uly 
diffused  prosperity.  Many  of  the  inhabitants  are  employed 
in  the  fishings  on  the  Aaur,  and  in  the  navigation  'of  tho 
river.  In  Uie  villages  and  towns  there  are  oonsiderablo 
manufactures  of  cotton  goods,  silk,  and  linen.  The  chief 
exports  are  cattle,  hides,  cheese,  timber,  raw  cotton,  yam,^ 
cottou  cloUis,  silk,  machineiy,  and  wooden  wares;  and 
the  imports  include  wheat,  wine,  salt,  leather,  and  ironj 
The.  most  important  towns  are  Aarau,  Baden,  Zofingen*  and 
Laufenburg,  and  there  are  mineral  springs  at  Baden,  Schinz- 
nach,  Leerau,  and  NiederweiL  The  Swiss  Junction 
Railway  crosses  the  Rhine  near  Waldshnt,  and  runs  south 
through  the  canton  to  Turgi,  whence  one  line  proceeds  S.E. 
to  Zurich,  and  another  S.W.  to  Aarau  and  01ben« 

Until  1708,  Aargau  formed  part  of  the  canton  of  Bcn^' 
but  when  the  Helvetic  Republic  was  proclaimed,  it  was 
erected  into  a  separate  canton.  In  1803  it  received  a 
considerable.accession  of  territory,  in  virtue  of  the  arrange- 
ment under  which  the  French  evacuated  Switzerland. 
According  to  the  law  whereby  the  cantons  are  represented 
in  the  National  Council  by  one  member  for  every  20,000 
inhabitants,  Aargau  returns  ten  representatives  to  tliat 
assembly.  The  internal  government  is  vested  in  a  Icgia- 
lative  council  elected  by  the  body  of  the  people,  while  a 
smaller  council  of  seven  members  is  chosen  by  the  larger 
body  for  the  general  administration  of -affairs.  -.  Tho  re- 
sources of  Aargau  are  stated  to  amount  to  about  a  million 
sterling;  its  revenue  in  1867  was  nearly  £82,000,  and  the 
expenditure  slightly  greater.  There  is  a  public  debt  of 
about  £40,000.  The  canton  is  divided  into  eleven  districts,^ 
and  these  again  are  subdivided  ihto  forty^^ight  circles^  There 
is  a  court  of  law  for  each  district,  and  a  superior  court  for 
the  whole  canton,  to  which  tas^  involving  susis  above  160 
francs  can  be  appealed.  Education  is  compulsory ;  but  in  Uie 
Roman  Catholic  districts  the  law  is  not  strictly  enforced.  By, 
improved  schools  and  other  appliances  great  progress  has 
been  made  in  education  within  the  last  thirty  or  forty  years.^ 

AABHUUS,  a  city  and  seaport  of  Denmark,  situated 
on  the  Cattegat,.in  kt  56''  9'  N.,  long.  10'M2'  £.  It  is' 
the  chief  town  of  a  fertile  district  of  £e  same  liame,  one 
of  the  subdivisions  of  Jutland.  The  cathedral  of  Aarhuua 
is  a  Gothic  structure,  and  the  largest  church  in  Denmark.' 
The  town  also  contains  a  lyceum,  museum,'  and  library.* 
Aarhuus  is  a  place  of  extensive  trade.  It  has  a  good  and 
safe  harbour,  has  regular  steam  commimication  with 
Copenhagen^  and  is  connected  by  rail  with  Viborg  and  the 
interior  of  the  country.  Agricultural  produce,  spirits, 
leather,  and  gloves  are  exported,  and  there  are  sugar  re- 
fineries, and  manu&ctures  of  wool,  cotton, :  and  tobacco.^ 
Popubtion  (1870),  15,020. 

»i  AARON,  the  first  high-priest  of  the  Jews,  eldest  son' 
of  Amram  and  Jochebed,  of  the  tribe  of  Levi,  and  brother 
of  Moses  and  Miriam.  --  When  Meses  was  commissioned  to 
conduct  thB  Israelites  frpm  Egypt  to  Canaan,  Aaron  was 
appomted  to  assist  him,  principally,  it  would  appear,  ou 
account  of  his  possessing;  in  a  lugh  .degree,  {)er8uasivo 
r<^^dines8  of  speech. .'  On  the  occasion'  of  Moses'  absence 
in  Mount  Sinai  (to  whiish  he  had  gone'  up  to  receive  the 
tables  of  the  law),  the  Israelites,  regarding  Aaron  as  their 
leader,  clamorously  demanded  that- he  should  provide  tlieni' 
with  a  visible  symlytlie  image  of  their  Cod  for  worsbi|i.| 
He  weakly  complied  with  ti^  demand,  and  out  of  tlie 
ornaments  of  gold  contributed  for  the  purpose  cast  the 
figure  of  a  calf,  this  form  being  doubtless  chosen  in^  recol- 
lection of  the  idoh  of  ISgypt  .;  In  obedience  to  instructions 
given  by^God.to  Moses,  Aanm  was  appointed  high-priest ;' 
his  sons  and  descendant^. priests;  and  his  tribe  was  set 
apart  aa  1^  sacerdotal  caste.-  Thence  of  high-priest  wh  ) 
held  by  Aaion  for  nearly  fbrty  yeai^  till  the  time  of  his 
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death,  which  took  place  on  Mount  Hor,  when  he  was  123 
years  old. 

AARSSENS,  FEANas  Vak  (1572-1641),  one  of  the 
greatest  diplomatists  of  the  United  Provinces.  He  re- 
presented the  States-General  at  the  Court  of  Franco  for 
many  years,  and  was  aho  engaged  in  embassies  to  Venice, 
Germany,  and  England.  His  great  diplomatic  ability 
appears  from  the  memoirs  he  wrote  of  ixis  negotiations 
in  1624  with  Richelieu,  who  ranked  him  among  the  three 
greatest  politicians  of  his  time.  A  deep  stain  rests  on  the 
memory  of  Aarssens  from  the  share  he  had  in  the  death  of 
Bameveldt,  who  was  put  to  death  by  the  States-General, 
after  the  semblance  oi  a  trial,  in  1619. 

ABABDE,  an  African  tribe  occupying  the.  country  be- 
tween the  Red  Sea  and  the  Nile,  to  the  6.  of  Kosseir, 
nearly  as  far  as  the  latitudo  of  Derr.  Many  of  the  race 
have  settled  on  the  eastern  bank  of  the  Nile,  but  the 
greater  part  still  live  like  Bedouins.  They  are  a  distinct 
race  from  the  Arabs,  ysnd  are  treacherous  and  faithless  in 
their  dealings.  They  have  few  horses ;  when  at  war  with 
other  tribes,  diey  fight  from  camels,, their  breed  of  which 
is  famed.  They  possess  considerable  property,  and  trade 
in  senna,  and  in  charcoal  made  from  acacia  wood,  which 
they  send  as  far  as  Caira 

ABACA  or  Abaka,  a  name  given  to  the  Musa  lextUis, 
the  plant  that  produces  the  fibre  called  Manilla  Hemp, 
and  also  to  the  fibre  itself. 

ABACUS,  an  architectural  term  (from  the  Or.  ifia(,  a 
tray  or  tLo^t  board)  applied  to  the  upper  part  of  the  capiud 
of  a  column,  pier,  £c.     The  early  form  of  an  abacus  is 


Forms  of  tho  AbacuSi  ^ 

simply  a  square  flat  stone,  probably  derived  from  the 
Tuscan  order^  In  Saxon  work  it  is  frequently  simply 
chamfered,  but  sometimes  grooved,  as  in  the  crypt  at 
Repton  (fig.  1),  and  in  the  arcade  of  the  refectory  at  West- 
minster. The  abacus  in  Norman  work  is  square  where 
the  columns  are  small;  but  on  larger  piers  it  is  sometimes 
octagonal,  as  at  Walthanl  Abbey.  The  square  of  the 
abacus  is  often  sculptured,  as  at  the  White  Tower  and 
at  Alton  (fig.  2).  In  early  English  work  the  abacus  is 
generally  circular,  and  in  larger  work  a  continuation  of 
circles  (fig.  4),  sometimes  octagonal,  and  occasiondlly  square. 
The  mouldings  are 
generally  rounds, 
which  overhang 
deep  hollows.  The 
abacus  iu  early 
French  work  is 
generally  sauare,  as 
at  Blois  (fig.  3). 
The  term  is  ap- 
plied in  its  diminu- 
tive form  (Abacis- 
cus) to  the  chequers 

or  squares  of  a  tes-  _     ^     ^  , 

eeUated   pavement  Fig.  &. -Roman  Ab««.  ^ 

Abacus  also  signifies  an  ins^ment  employed  by  the 
ancients  for  arithmetical  calculations;  pebbles,  bits  of  bone, 
or  coins,  being  used  as  counters.  The  accompanying  figure 
(5)  of  a  Roman  abacus  is  taken  from  an  ancient  monu* 
tucnt.  It  contains  seven  long  and  seven  shorter  rods  or 
tars,  the  former  having  four  perforated  beads  running  on 
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them,  and  the  latter  one.  The  bar  marked  I  indicatei 
units,  X  tens,  and  so  on  up  to  millions.  The  beads  on  the 
shorter  bars  denote  fives, — five  units,  five  tens,  <&&  The  rod 
0  and  correspond- 
ing short  rod  are 
for  marking  ounces; 
and  the  short  quar- 
ter  rods  for  fractions 
of  an  oimce. 

The  Swan-Pan  of 
the  Chinese  (fig.  6) 
closely  resembles  the 
Roman  abacus  in  its  Fig.  6.— Chiuese  Swan-Pan. 

eonstniction  and  us&  Computations  are  made  with  it  by 
means  of  balls  of  bone  or  ivory  miming  on  slender  bam* 
boo  rods  similar  to  the  simpler  board,  fitted  up  with  beads 
strung  on  wires,  which  i9  employed  in  teaching  the  nidi- 
ments  of  arithmetic  in  elementary  schools. 

AB^,  a  town  of  ancient  Greece  in  the  R  of  Phocis, 
famous  for  a  temple  and  oracle  of  ApoUa  The  temple  was 
plundered  and  burned  by  the  Persians  (B.a  480),  and  again 
by  the  Boeotians  (aa  346),  and  was  restored  on  a  smaller 
s^e  by  Hadrian.  Remains  of  the  temple  and  town  may 
still  be  traced  on  a  peaked  hill  near  ^rkho.  See  Leake's 
Northern  Greece, 

ABAEANSR,  a  fortified  town  of  Siberia^  in  the  govern* 
ment  of  YeniseiBki  on  the  river  Abakan,  near  its  coiSuence 
with  the  Yenisei  Lat  64^  N. ;  long.  9V  14'  R  This  U 
considered  the  mildest  and  most  salubrious  place  in  Siberia, 
and  is  remarkable  for  the  tumuli  in  its  neighbourhood,  and 
for  some  statues  of  men  from  seven  to  nine'  feet  high, 
toveredi  with  hieroglyphica     Population  about  1000. 

ABANA  and  Pbarpab,  "  riven  of  Damascus  "  (2  Kings 
v.  12),  are  now  generally  identified  with  the  Barada  and 
the  Awaj  respectively.  The  former  flows  through  the  city 
of  Damascus;  the  Aw^,  a  smaller  stream,  passes  eight 
miles  to  the  south.  Both  run  from  west  to  east  across  the 
plain  of  Damascus,  which  owes  to  them  much  of  its  fertility, 
and  lose  themselves  in  marshes,  or  lakes,  as  they  are  called, 
on  the  borders  of  the  great  Arabian  desert  Mr  Macgreffor, 
who  gives  an  interestiog  description  of  these  rivers  in  his 
Hob  Boy  on  the  Jordan,  affirms  that  *'  as  a  work  of 
hydraulic  engineering,  the  system  and  construction  of  tho 
canals  by  ^hich  the  Abana  and  Pharpar  are  used  for 
irrigation,  may  be  still  considered  as  the  most  complete 
and  extensive  in  the  world." 

ABANCAT,  a  town  of  Peru,  in  the  department  o! 
Cuzco,  65  miles  W.S.  W.  of  the  town  of  that  name.  It  lies 
on  tho  river  Abancay,  which  is  here  spanned  by  one  of  tho 
finest  bridges  in  Peru.  Rich  crops  of  sugar-cane  are  pro* 
duced.  la  the  district,  and  the  town  has  extensive  sugar 
refineiles.  Hemp  is  also  cultivated,  and  silver  is  found  in 
the  mountains.     Population,  20,000. 

ABANDONMENT,  in  Marine  Aesuranee,  is  the  surren* 
derin^  of  the  ship  or  goods  insured  to  tho  insurers,  in  the 
case  of  a  constructive  total  loss  of  the  thing  insured. 
There  is  an  absolute  total  loss  entitling  the  assured  to 
recover  the  full  amount  of  his  insurance  wherever  the  thing 
insured  has  ceased  to  exist  to  any  useful  purpose,—- and  in 
such  a  case  abandonment  is  not  required.  Where  the  thing 
assured  continues  to  exist  in  specie,  yet  is  so  damaged  that 
there  is  no  reasonable  hope  of  repair,  or  it  is  not  worth  the 
expense  of  bringing  it,  or  what  remains  of  it,  to  its  destina- 
tion, the  insured  may  treat  the  case  as  one  of  a  total  loss 
(in  this  case  called  constructive  total  loss),  and  demand 
the  full  sum  insured.  But,  as  the  contract  of  insurance  is 
one  of  indemnity,  the  insured  must,  in  such  a  case,  mako 
an  express  cession  of  all  his  right  to  the  recovery  of  tho 
subject  insured  to  the  underwriter  by  abandonment  Tbo 
insured  must  intimate  his  intention  to  abandon,  within  a 
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reasonable  time  after  receiving  correct  information  as  to' 
the  loss;  any  nnneoessary  delay  being  held  as  an  indicar 
tioa  of  his  intention  not  to  abandon.  An  abandonment 
when  once  accepted  Ib  iirevocable;  but  in  no  circumstances 
is  the  insured  obliged  to  abandon.  After  abandonment, 
Che  captain  and  crew  are  stiU  bound  to  do  ail  in  their 
power  to  save  the  property  for  the  underwriter,  without 
prejudice  to  the  right  of  abandonment;  for  which  they  are 
entitled  to  wages  and  remuneration  from  the  insurers,  at 
least  so.  far  as  what  is  saved  will  allow.  See  Amould, 
Marahall,  and  Park,  on  the  Law  of  Inturaiuie,  and  the 
judgment  of  Lord  Abinger  in  Rous  v.  Salvador,  3  fiing. 
N.C.  266.  Tudor's  Leading  C(ues,  139. 

ABAjnx>HKBKT  has  also  a  legsd  signification  in  the  law 
6i  railways.  Under  the  Acts  13  and  14  Vict  c.  83,  14 
and  15  Vict  c.  64,  30  and  31  Vict  c.  126,  and  32  and  33 
Vict  c.  114,  the  Board  of  Trade  may,  on  the  application 
of  a  railway  company,  made  by  the  authority  and  with  the 
consent  of  the  holders  of  three-fifths  of  its  shares  or  .stock, 
and  on  certain  conditions  specified  in  the  Acts,  grant  a  war- 
rant  authorismg  the  abandonment  of  the  railway  or  a  por- 
tion ol  it  ^iter  due  publication  of  this  warrant,  the 
company  is  released  from  all  liability  to  make,  maintain, 
or  work  the  railway,  or  portion  of  the  railway,  authorised 
to  be  abandoned,  or  to  complete  any  contracts  relating  to 
It,  subject  to  certain  provisions  and  exceptions. 

AfiAHDONiNO  a  young  child  under  two  years  of  age,  so 
that  its  life  shall  be  endangered,  or  its  health  permanently 
iiQured,  or  likely  to  be  so,  is  in  England  a  misdemeanour, 
punishable  by  penal  servitude  or  imprisonment,  24  and  25 
Vict  c  100,  §  273.  In  Scotland  abandoning  or  exposing 
an  ipfai&t  is  an  offence  at  common  law,  although  no  evil 
oonseqnenoes  should  happen  to  the  child. 

ABANO,  a  town  of  Northern  Italy,  6  miles  S.W.  of 
Padua.  There  are  thermal  springs  in  the  neighbourhood, 
which  have  been  much  resorted  to  by  invalids  for  bathing, 
both  in  ancient  and  modem  times.  They  were  called  by 
the  Romans  Aponi  Fom^  and  also  Aquas  Patamnae.  Popu- 
latiou  of  Abano,  3000. 

ABANO,  PiBTBO  d\  known  also  as  Petrus  de  Afxmo  or 
Apon^nnSf  a  distrnguiahed  physician  and  philosopher,  was 
bom  at  the  Italian  town  from  which  he  takes  his  name  in 
1250,  or,  according  to  others,  in  1246.  After  visiting  the 
east  in  order  to  acquire  the  Greek  language,  he  went  to 
8tudy  at  Pans,  where  he  became  a  doctor  of  medicine  and 
philosophy.  In  Padua,  to  which  he  returned  when  his 
studies  were  completed,  he  speedily  gained  a  great  reputa- 
tion as  a  physician,  and  availed  himself  of  it  to  gratify  his 
avance  by  refusing  to  visit  patients  exc^t  for  an  exorbitant 
fee.  Perhaps  this  as  well  as  his  meddling  with  astrology 
caused  the  charge  to  be  brought  against  him  of  practising 
magic,  the  particular  accusations  being  that  he  brought 
back  into  his  purse,  by  the  aid  of  the  devil,  all  the  money 
he  paid  away,  and  that  he  possessed  the  philosopher's  stone. 
He  was  twice  brought  to  trial  by  the  Inquisition ,  on  the 
first  occasion  he  was  acquitted,  and  he  died  (1316)  before 
the  second  trial  was  completed.  He  was  found  guilty, 
however,  and  his  body  was  ordered  to  be  exhum^  and 
burned;  but  a  friend  had  secretly  removed  it,  and  the 
[nqvisition  had,  therefore,  to  content  itself  with  the  public 
proclamation  of  its  sentence  and  the  burning  of  Abano  in 
effigy.  In  his  writings  he  expounds  and  advocates  the 
medical  and  philosophical  systems,  of  Averrhoes  and  other 
Arabian  writers.  His  best  known  works  are  the  Cot^ 
cUuUar  differerUiamm  qwx  inter  philosophos  et  mecUcoa 
WTMnter  (Mantua,  1472.  Vemce,  1476),  and  De  venenia 
eorumtpie  rtmediiB  (1472),  of  which  a  French  translation 
WBB  published  at  Lyons  in  1593. 

'    ABARI8,  the  Hyperborean,  a  celebrated  sage  of  anti- 
qimty,  who  visited  Greece  about  570  B.C.,  or,  according  to 


others,  a  century  or  two  earlier.^  The  particulars  of  his 
history  are  differently  related  by  different  authors,  but  ail 
accounts  are  more  or  less  mythical  He  is  said  to  have 
travelled  over  sea  and  land,  riding  on  an  arrow  given  him 
by  At)oUo,  to  have  lived  without  food,  to  have  delivered 
the  whole  earth  from  a  plague,  &c  Various  works  in  proee 
and  verse  are  attributed  to  Abaris  by  Suidas  and  others, 
but  of  these  we  have  no  certain  information. 

'ABATEMENT,  Abate,  from  the  French  abattre,  abater^ 
to  throw  down,  demolisL  The  onginal  meaning  of  the 
word  IS  preserved  in  various  legal  phrases.  The  abatement 
of  a  nmsance  is  the  remedy  allowed  by  law  to  a  person 
injured  by  a  public  nuisance  of  destroying  or  removing  it 
by  his  own  act,  provided  he  commit  no  br^ich  of  the  peace 
in  doing  so.  In  the«  case  of  private  nuisances  abatement 
is  also  allowed,  provided  there  be  no  breach  of  the  peace, 
and  no  damage  be  occasioned  beyond  vhat  the  removal  of 
the  nmsance  requires. 

Abatement  of  freehold  takes  place  where,  after  the  death 
of  the  person, last  seised,  a  stranger  enters  upon  lands 
before  the  entry  of  the  heir  or  devisee,  and  keeps  the  latter 
out  of  possession.  It  differs  from  mtrusion,  which  is  a 
similar  entry  by  a  stranger  on  the  death  of  a  tenant  for 
life,  to  the  prejudice  of  the  reversioner,  or  remainder  man  ; . 
and  from  disseisin,  which  is  the.  forcible  or  fraudulent  ex- 
pulsion of  a  person  seised  of  the  freehold. 

Abatement  among  legatees  (de/aleatis)  is  a  proportionate 
deduction  which  their  legacies  suffer  when  tht  funds  out< 
of  which  they  are  payable  are  not  sufficient  to  pay  them  in 
full. 

Abatement  in  pleading  is  the  defeating  or  quashing  of  a 
particular  action  by  some  matter  of  fact,  such  as  a  defect 
in  form  or  personal  incompetency  of  the  parties  suing, 
pleaded  by  the  defendant  Such  a  plea  is  called  a  plea  in 
abatement ,  and  as  it  does  not  involve  the  merits  of  the 
cause',  it  leaves  the  right  of  action  subsisting.  Since  1852 
it  has  been  competAit  to  obviate  the  effect  of  such  pleas 
by  amendment,  so  as  to  allow  the  real  question  in  contro- 
versy between  the  parties  to  be  tried  in  the  same  suit 

In  litigation  an  action  is  said  to  abate  or  cease  on  the 
death  of  one  of  the  parties. 

Abatement,  or  Rebate,  is  a  discount  aUowed  for 
prompt  payment;-  it  also  means  a  deduction  sometimea 
made  at  the  custom-house  from  the  fixed  duties  on  certain 
kinds  of  goods,  on  account  of  damage  or  loss  sustained  in 
warehousea  The  rate  and  conditions  of  such  deductions 
are  regulated  by  Act  16  and  17  Vict.  c.  107. 

ABATI,  or  Dell'Abbato,  Nicoolo,  a  celebrated  fresco- 

S inter  of  Modena,  bom  in  1512.  His  best  works  are  at 
odena  and  Bologna,  and  hav&  been  highly  praised  by 
Zanotti,  Algarotti,  and  Lanzi.  He  accompanied  Primaticcio 
to  France,  and  assistal  in  decorating  the  palace  at  Fontain- 
bleau  (1552-1571).  His  pictures  exhibit  a  combination  of 
skill  m  drawing,  grace,  and  natural  colouring.  Some  of 
his  easel  pieces  m  oil  are  in  different  collections ;  one  of  the 
finest,  now  in  the  Dresden  Qallery,  represents  the  martyr, 
dom  of  St  Peter  and  St  Paul  AlMvti  died  at  Paris  iii 
1571. 

ABATTOIE,  from  abaUre,  primarily  signifies  a  slaughter- 
house proper,  or  place  where  animals  are  killed  as  distin- 
guished from  boucKariu  and  itav^  publics,  places  where 
the  dead  meat  is  offered  for  sala  Bnt  the  term  is  also- 
employed  to  designate  a  complete  meat  market  of  which, 
the  abattoir  proper  is  merely  part 

Perhaps  the  first  indication  of  the  existence  of  abattoirs 
may  be  found  m  the  system  which  .prevailed  under  the 
Emperors  m  ancient  Rome.  A  corporation  or  guild  of 
butchers  undoubtedly  existed  there,  which  delegated  to  its 
officers  the  duty  of  slaughtering  the  beasts  required  to 
supply  the  city  with  meat     The  establishments  requisite. 
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for  this  purpose  were  at  first  scattered  about  the  various 
« streets,  but  were  eW^ntoally  confinedi'to  one  quarter,  and 
formed  the  puHie  n^eat  market  This  market,  in  the  time 
iof  Nero^  was  oaejH  the  most  imposing  structures  in  the 
kiity^  and  some  id^  ojf  its  magnificence  has  been  transmitted 
(to  us  by  a  delineation  of  it  preserved  on  an 'ancient  coin. 
I  As  the  policy  and  customs  of  the  Romans  made  themselves 
I  felt  iu  Oaul,  the  Roman  system  of  abattoirs,  if  it  may  be 
'SO  called^  was  introduced  there  in  an  imperfect  form.  A 
'clique  of  families  in  Paris  long  ^ercisod  the  special  func- 
tion of  catering  for  the  public  wants  in  respect  of  meat 
*6ut  as  the  city  increased  in  magnitude  and  population,  the 
necessity  of  keeping  slaughter-houses  as  much  as  possible 
apart  from  dweUing-bouses  became  apparent  As  early  as 
|the  time  of  Charles  IX.,  the  attention  of  the  French' author- 
Sties  was  directed  to  the  subject,  as  is  testified  by  a  decree 
passed  on  the  25th  of  February  1567.  But  although  the 
■importance  of  the  question  was  frequently  recognised,  no 
definite  or  decided  step  seems  to  have  been  taken  to  efl^ect 
jthe  contemplated'  reform  until  the  time  of  Napoleon  I. 
>The  evil  hod  then  reached  a  terribly  aggravated  form. 
<Slaughter-house8  abutted  on  many  of  the  principal  thorough- 
fares ;  the  traffic  was  impeded  by  the  constant  arrival  of 
foot-sore  beasts,  whose  piteous  cries  pained  the  ear;  and 
rivulets  of  blood  were  to  be  seen  in  the  gutters  of  the.  public 
streets.  <  The  constant  accumulation  of  putrid  offal  tainted 
the  atmosphere,  and  the  Seine  was  polluted  by  being  used 
as  a  common  receptacle  for  slaughter-house  refuse.  This 
condition  of  things  could  not  be  allowed  to  continue,  and 
km  the  dth-  of  February  ISlOT^  decree  was  passed  authoris- 
ing the  construction  of  abattoirs  in  the  outskirts  of  Paris, 
■^nd  appointing  a  Commission,  to  which  was  committed  the 
consideration  of  the  entire  question, 
p. The  result  of  the  appointment  of  this  Commission  was 
^he  construction  of  the  five  existing  abattoirs,  which  were^ 
'formally  opened  for  business  on  the  15th  of  September 
;181&    The  Montmartre  abattoir  occupies  8}  English  acres; 
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I.  Menilfflootant  Abattoir. 


A.  Reildeac«  of  Offldnls. 

Bl  St»«ep  and  Ca:tlt!  Shctfik 

C  SUnffhter-Hooaaa. 

D.  Yards  to  do. 

K.  Store*. 

r.  TaUow-aelUng  Bouei. 


G.  Steam  Enfrtne. 

B.  Stable  vith  Water  Tank* 

above. 
I.  Dana  Pita. 
L.  Pnviea 
M.  Laycn  for  Cattle 


'M6nilmontant,  10^  acres;  Crenelle,  7};  Du  RouIp,  5}; 
and  Villejuif,  5  J.  The  first  two  contain  each  64  slaughter- 
bouses  ai^d  the  same  number  of  cattle^eds;  the  third,  48 ; 
)«nd  each  .of  the  others  32.  The  dimensions  of  each  of  the 
iBlaughter-houses  is  about  2^  feet  by  13.  ^  The  general 


arrangement  of  the  abattoirs  will  be  understood  from  tie 
preceding  phn  of  that  of  Mdnilmontant  • 

The  component  parts  of  a  French  abattoir  are— l/^ 
Echaudoirs,  which  is  the  name  given  by  the  Paris  butcher' 
to  the  particular  division  allotted  to  him  for  the  purpose  of, 
knocking  down  his  beasts ;  2.  Bcuveria  et  Bcrgerus,  the 
places  set  apart  for  the  animals  waiting  to  be  slaughtered,  | 
where  the  animals,  instead  of  being  kUled  at  once,  after  ai 
long  and  distressing  journey,  when  their  blood  is  heated  aDd-* 
their  flesh  inflamed,  arc  allowed  to  cool  and  rest  till  the 
body  is  restored  to  its  normal  healthy  condition  ;  3.  /W 
deurt^  or  boiling-down  establishments ;  and,  4.  Triperies,'. 
which  are  buildings  set  apart  for  the  cleaning  of  the  tripe! 
of  bullocks,  and  the  fat,  heads,  and  tripe  of  sheep  and' 
calves.  Besides  these,  a  Paris  abattoir  contains  Logcmentt 
des  agens,  Magasins,  Reservoirs^  Voiries,  Lieux  daisance,^ 
Routes f  Jiemises  ei  ecuries.  Para  aux  BosufSf  &c,  and  is' 
provided  with  an  abimdant  supply  of  water.  All  the  abat-1 
toirs  are  under  the  control  of  the  municipal  authorities,* 
and  frequent  inspections  are  made  by  persons  regularly, 
appointed  for  that  purpose. 

The  abattoirs  are  situated  within  the  barriers,  each  at  a 
distance  of  about  a  mile  and  three^uarters  from  the  heart 
of  the  city,  in  districts  where  human  habitations  are  still 
eomparativcly  few.  There  are  two  principal  markets  from 
which  the  abattoirs  at  Paris  are  supplied, — ^the  one  at 
Poissy,  about  13  miles  to  the  north-west,  and  the  other  at 
Sceaux,  about  5  miles  and  a  quarter  to  the  south  of  the 
city.  There  are  also  two  markets  for  cows  and  calves, 
namely.  La  ChapcUc  and  Lcs  Bemadins. 
;  The  Paris  abattoirs  were  until  recently  the  most  perfect 
specimens  of  their  class ;  and  even  now,  although  in  some 
of  their  details  they  have  been  surpassed  by  the  new 
Islington  meat  market,  for  their  complete  and  compact 
arrangement  they,  remain  xmrivalled. 

The  etample  set  by  Paris  in  this  matter  has  been  f  ol-' 
lowed  in  a  more  or  less  modified  form  by  most  of  the  prin*^ 
cipal  Continental  towns,  and  the  system  of  abattoirs  has 
become  almost  universal  in  France. 

The  condition  of  London  in  this  important  sanitary 
respect  was  for  a  long  period  little  more  endurable  than 
that  of  Paris  before  the  adoption  of  its  reformed  system.- 
Smithfield  market,  situated  in  a  veiy  populous  neighbour- 
hood, continued  till  1852  to  be  an  abomination  to  the  town- 
-and  a  standing  reproach  to  its  authorities.  No  fewer  than 
243,537  cattle  and  1,455,249  sheep  were  sold  there  in 
1852,  to  be  afterwards  slaughtered  in  the  crowded  courts 
and  thoroughfares  of  the  metropolis.  But  public  opinion 
at  length  forced  the  Legislature  to  interfere,  and  the  corpora- 
tion was  compelled  to  abandon  Smithfield  market  and  to 
provide  a  substitute  for  it  elsewhere. 

The  site  selected  was  in  the  suburb  of  Islington,  and  the 
designs  for  the  work  were  prepared  by  Mr  Bimning.  The 
first  stone  was  Isld  March  24,  1854,  and  the  market  was 
opened  by  Prince  Albert,  June  15,  1855.  The  Islington 
market  is  undoubtedly  the  most  perfect  of  its  kind.  It  occu- 
pies a  space  of  some  20  acres  on  the  high  land  near  the  Pcn4 
tonville  prison,  and  is  open  to  both  native  and  foreign  cattle^' 
excepting  beasts  from  foreign  countries  under  quarantine.  ^ 
'  In  connection  with  the  Islington  cattle  market  arc  a  few. 
slaughter-houses,  half  of  which  were  originally  public,  and 
half  rented  to  private  individuals ;  but  at  present  they  are' 
all  practically  private,  and  the  majority  of  the  cattle  sold 
are  driven  away  and  killed  at  private  slaughter-houses.  In 
this  respect  the  London  system  differs  from  that  of  Paris ; 
and  it  may  be  said  for  the  former  that  the  meat  is  less 
liable  to  be  spoiled  by  being  carted  to  a  distance,  and  is 
therefore  probably  delivered  in  better  condition ;  but  the 
latter  secures  that  great  desideratum,  the  practical  eztino^ 
tion  of  isoUted  slaughter-house& 
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Tlitt  Cdiubtirgb  abattoir,  erected  to  1851  by  the  corpom- 
tiiAi.  from  desi£n3  prepared  by  Mr  David  Cousin,  the  city 
arclritecU  a  the  best  ab  regards'  both  coostniction  and 
nianagcmeDt  to  the  United  Kingdom,  [t  occupies  an  area 
of  four  acres  and  a  quarter,  surrounded  by  a  screen-wall, 
from  which,  along  the  gigsater  part  of  its  length,  the  build- 
ings are  separated  by  a  considerable  open  spare     Opposite 


1  Bdinbun^b  Slaughter- Houses. 
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R.  Slsuffhtertof  BuotiM  H-  Tripery 

C   i;«ttle  Sherts  (.   Plg-tlaughrennff  HooM 

D   Rndond  YuxU  K.  Court  (or  CaUla 

e.  WdL  L.  Sheds 

V  SK««iii-C&fbie  '     SI.  Blood  Boose,  now  Albumoo  raetocy. 

the  principal  gateway  is  a  double  row  of  buildings,  extend* 
iQg  in  a  straight  bne  to  about  376  feet  in  length,  with  a 
central  voadway  (marked  AA  m  the  annexed  plan),  25  feet 
wide  There  are  three  separate  blocks  of  building  on  each 
side  of  the  roadw.ay,  the  central  one  bemg  140  feet  m 
length,  and  the  others  100  feet  each — cross-roads  18  feet 
wide  sepnmting  the  blocks  These  ranges  of  building,  as 
well  4s  two  tmaller  blocks  that  are  placed  transversely 
behiud  the  eastern  central  block,  are  divided  into  conpart- 
metita,  numbenng  42  in  all,  and  all  arranged  on  the  same 
plan  Next  the  roadway  is  the  slaughtenng-booth  (B£),  18 
feet  by  24.  and  20  feet  m  height,  and  behiud  this  is  a  shed 
(CO)  18  feet  by  22.  where  the  cattle  are  kept  before  being 
slaughtered  All  the' cattle  ace  driven  into  these  sheds  by 
a  back-entrance,  through  the  small  enclosed  yards  (DDi 
The  large  doors  of  the  booths  are  hung  by  balance  weights, 
and  slide  up  and  aown,  so  as  co  present  no  obstruction 
either  within  the  booth  or  outside  By  a  series  of  Urge 
ventilators  along  the  roof,  and  by  other  contnvances,  the 
slaaghtenng-booths  are  thoroughly  ventilated.  Great  pre- 
Ciiitions  have  been  used  to  keep  rats  out  of  the  buildings. 
To  effect  thw,  the  booths  are  laid  with  thick  well-dressed 
pavement,  rosans  on  a  stratum  of  concrete  12  inches 
thick,  and  the  walls,  to  the  height  oi  7  feet,  are  formed  of 
solid  ashlar,  the  lundways,  coo.  are  laid  with  concrete, 
and  causewayed  with  dressed  whmstone  pavement;  and  the 
drainage  consists  entirely  of  glazed  earthenware  tubes 

The  ground  on  which  the  abattou  is  built  was  previously 
connected  with  a  distillery,  and  contains  a  well  100  feet 
deep  (E),  which,  with  the  extensive  system  of  tunnels 
otuushod  to  It,  provides  the  establishment  with  an  abundant 
supply  of  pure  water  By  means  of  a  steam-engme  (F), 
lutrodoced  in  1872.  the  water  is  pumped  up  mto  a  raised 
tank  (O).  whence  it  is  distributed  to  the  different  booths 
and  sheds,  as  weQ  as  for  scouruig  the  roadways  and  drams. 
The  steam  from  the  engine  is  utilised  m  heating  water  for 
the  omnerous  cast-iron  tanks  required  m  the  operations  of 
cleansing  and  dressing  the  tnpery  (H)  and  pig  slaugh- 
conng*  house  (I\  By  an  ingemous  arrangement  of 
fotasT  brushes  driven  by  the  steam-engine, — ^the  inven- 
tion of  Mr  Rutherfoid,  the  superintendent, — ^the  tnpe  is 
dressed  in  a  superior   mnnner,  and   at  greatly  less  cost 


than  by  the  tedious  and  troublesome  method  of  Land- 
cleaning. 

-  By  the  Edinbui'gfa  Slaughter- Houses  Act  of  1850,  tlie 
management  is  vested  m  the  city  authorities.  E^otha 
are  let  at  a  statutory  rent  of  £8  each  per  annum,  and,  in 
addition  to  this,  gate-dues-  are  payable  for  every  boasX 
entering  tlie  establishment  The  present  rates  for  tenants 
of  booths  are  l^d.  for  an  ox  or  cow,  jd.  for  a  calf  or> 
pig,  and  Id.  for  a  sheep.  Common  booths  are  provided 
for  butchers  who  are  not  tenants,  on  payment  of  double 
gate-dues.  The  city  claims  the  blood,  gut,  and  manura 
Tlie  tripe  and  foet  ore  dressed  for  the  trade  without  extra 
charga 

The  blood  was  formerly  collected  in  large  casks,  and  dis- 
posed of  for  manufactunng  purposes.  This  necessitated 
the  storage  of  it  for  several  days,  causmg  m  warm  weather 
a  very  offensive  efHuvium.  It  even  happened  at  times, 
when  there  was  little  demand  for  the  commodity,  that 
the  blood  had  to  be  sent  down  the  drama  All  nuisance 
IS  now  avoided,  and  the  amount  received  annually  for 
the  blood  has  nsen  from  between  ^00  and  X450  to 
from  £800  to  £1200,  by  a  contract  mto  which  Mcssra 
Smith  and  Forrest  of  Manchester  have  entered  with 
the  city  authorities,  to  take  over  the  whole  blood  at 
a  dxed  price  per  beast  They  have  erected  extensive 
premises  and  apparatus  at  their  own  cost,  for  extracting 
from  the  blood  the  albumen,  for  which  there  is  great 
demand  in  cahoo^pnntmg,  and  for  <K)QY^ing  the  dot  into 
4nannr&  * 

In  connexion  with  the  establishment  is  a  boiHng-house, 
where  all  meat  unfit  for  human  food  is  boiled  down  and 
destroyed  The  number  of  carcases  seized  by  the  msp6c> 
tor, 'and  sent  to  the  boiling-house,  during  ihe  5|  years 
ending  with  the  close  of  1872,  amounted  to  1440,  giving 
I  a  weight  of  upwards  of  400,000  pounds. 

Befoi^e  the  erection  of  these  bmldings,  pnvate  slaughter 
houses  were  scattered  all  over  the  city,  often  in  the  mo»t 
populous  districts,  where,  through  want  of  dramage  and 
imperfect  ventilation,  they  contaminated  the  whole  neigh- 
bourhood. Since  the  opening  of  the  public  abattoir,  all 
pnvate  slaughtering,  in  the  city  or  within  a  mile  of  it,  is 
stnctly  prohibited 

Few  of  the  provmcial  towns  m  Great  Bntam  have  as  yet 
followed  the  example  of  London  and  Edinburgh.  In  some 
mstances  improvements  on  Che  old  system  have  been 
adopted,  but  Great  Britain  is  still  not  only  far  behind  her 
foreign  neighbours  in  respect  of  abattoirs,  but  has  even 
been  excelled  by  some  of  her  own  dependencies.  In 
Amenca  abattoirs  are  numerous,  and  at  Calcutta  and  other 
towns  m  Bntish  India,  the  meat  markets  present  a  very 
creditable  appearance  from  their  oleaniiness  and  systematio 
arrangement^  (c.  N.  B.) 

ABAUZIT.  PrRMiN.  a  learned  Frenchman,  was  boro  ' 
of  Protestant  parents  at  Uses,  m  Languedoc,  m  1679. 
His  father,  who  was  of  Arabian  descent,  died  when  ho 
was  but  two  years  of  age  ,  and  when,  on  the  revocation 
of  the  Edict  of  Nantes  m  1685.  the  authorities  took  stc^ 
to  have  him  educated  m  the  Roman  Catholic  faith,  hia 
mother  contnved  his  escape.  For  two  yeare  his  brother 
and  he  lived  as  fugitives  m  the  qiyuntains  of  the  Cevenncs, 
but  they  at  last  reached  Geneva,  where  their  mother  aftcr^ 
wards  jomed  them  on  escaping  from  the  imprisonment  in 
which  she  was  held  from  the  time  of  their  flight  Abauzit's 
youth  was  spent  in  diligent  study,  and  at  an  early  age  h» 
acquired  great  proficiency  m  languages,  physics,  and 
theology.  In  1698  he  travelled  into  Holland,  and  there 
became  acquainted  with  Bayle,  Juncu,  and  Basnage 
Proceeding  to  England,  he  was  introduced  to  Sir  Isaoo 
Newton,  who  found  in  him  one  of  the  earliest  defenders 
of  the  great  truths  his  discovencs  disclosed  to  the  world 
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8ir  Isaac  correctod  uj  the-sacond  editiou  of  bit»  Prtnxnpia  an 
error  pointed  out  by  Abauzit  The  high  estimate  Newton 
entertained  of  his  ments  appears  from  the  compliment 
^he  paid  to  Abauzit.  when,  sending  him  the  Commercivm 
£pUt(Uieum,  he  said.  "  You  are  weU  worthy  to  judge 
between  Leibnitz  and  me  "  The  reputation  of  Abauzit 
induced  William  III  to  rf>quest  bun  to  settle  in  England, 
but  he  did  not  accept  the  kings  offer,  prefcrnng  to  return 
to  Geneva  There  f  rom  i  7 1 5  he  rendered  valuable  a.ssi8tance 
U>  a  society  that  had  been  formed  for  translating  the  New 
Testament  into  French  He  declined  the  ofler  of  the 
chair  of  philosophy  in  the  University  m  1723.  but  ac- 
cepted, in  1727.  the  sinecure  office  of  li^Jrarian  to  the  city 
of  bis  adoption  Here  he  died  at  a  good  old  age,  m  1767 
Abauzit  ivos  a  man  of  great  learning  and  of  wonderful 
ver^tility  The  varied  knowledge  he  possessed  was  so 
well  digested  and  arranged  in  his  retentive  mind  as  to  be 
always  within  •his  reach  tor  immediate  use.  Whatever 
chanced  to  be  discussttd.  it  used  to  be  said  of  Abauzit.  as 
(>/  Professor  Wbewell  of  our  own  times,  that  he  seemed  to 
have  made  it  a  subject  of  part.icular  study  Rousseau, 
who  was  jealously  spanng  of  his  praises,  addressed  to 
him.  ID  his  Nouveile  HMnuie,  a  fine  piiiiog3mc .  and  when  a 
stranger  fiattcnngly  told  Voltaire  he  had  come  to  see  a  great 
man.  the  philosopher  asked  him  if  he  had  seen  Abauzit. 
Little  remains  of  the  labours  of  this  intellectual  giant,  his 
heirs  having,  it  is  said,  destroyed  the  papers  that  came  into 
their  possession,  because  theu  religious  opinions  differed 
from  those  of  Abauzit  A  few  theological,  archieological, 
end  astronomical  articles  from  his  pen  appeared  id  tiie 
Joumal  IJeluetvfju  and  elsewhere,  and  he  contributed 
several  papers  to  Rousseau's  Dicttonary  of  Musm,  A 
work  he  wrote  throwing  doubt  on  the  canonical  authority 
of  the  Apocalypse  was  answered — conclusively,  as  Abauzit 
himself  allowed — by  Dr  Leonard  Twclls  He  edited,  and 
snade  valuable  additions  to  Spon  s  Ilutory  of  Geneva.  A 
collection  of  his  wntings  was  publish^  at  Qeneva  in 
1770,  and  another  at  Ixmdon  in  1773  Some  of  them 
were  translated  into  English  by  Dr  Harwood  (1770,  1774). 
information  regarding  Abauzit  will  be  found  in  Senebier's 
Utstnvre  Luttraxre  dt  Geneve,  Harwood's  Mucdlaniea^  and 
Ormes  Biblujtheca  Bihltca,  1834 

ABB,  a  town  of  Yemen  in  Arabia,  situated  on  a  moun- 
tain in  the  midst  of  a  very  fertile  country,  73  miles  N.R 
of  Mocha  Lat  13**  68'  N.,  long  44**  15'  R  It  contains 
uhout  800  houses,  and  is  surrounded  by  a  strong  wall ; 
rhe  streets  are  well  paved  ,  and  an  aqueduot  from  a  neigh- < 
bounng  mountain  supplies  it  with  water,  which  is  received 
ID  a  reservoir  m  front  of  the  principal  mosque.  The 
population  IS  about  6000. 

ABBADIE,  James,  an  eminent  Protestant  divine, 
was  born  at  Nay  m  Bern  about  1657  His  parents 
^  were  poor,  bat  through  the  kindness  of  discenimg  friends, 
he  received  an  excellent  education  He  prosecuted  his 
studies  with  such  success,  that  on  completing  his  course 
at  Sedan,  though  only  seventeen  years  of  age,  he  had  con- 
ferred on  him  the  degree  of  doctor  m  theology  After 
spending  some  years  in  Berbn  as  minister  of  a  French 
Protestant  church,  he  accompanied  Marshal  Schomberg, 
in  1 688,  to  England,  and  became  minister  of  the  French 
church  in  the  ^voy,  London.  His  strong  attachment  to 
the  cause  of  King  William  appears  in  his  elaborate 
defence  of  the  Revolution,  as  well  as  m  his  history  of 
rhe  conspiracy  of  1696,  the  materials-  of  which  were 
furnished,  it  is  said,  by. the  secretaries  oi  sttite  The' 
king  promoted  hiin  to  the  deanery  of  Killaloe  ih  Iralandr 
He  died  m  London  in  1727  Abbadie  was  a  man  of 
great  ability  and  an  eloquent  preacher,  but  is  best  known 
b>^hi8  religious  treatises,  several  of  which  were  translated 
from  the  original  French  into  other  languages,  and  had  a 


wide  circulation  all  over  Eiiropa  The  most  important  of 
these  are  Traiti  de  la  VenU  de  la  ReUgvon  CAretienne  ; 
its  continuation,  TraitS  de  la  DtvmUi  de  JStus-Ckrtst ; 
and  L*Ari  de  ee.  connaitre  S<n^m£me. 

ABBAS  L,  surnamed  the  Great,  one  of  the  most 
celebrated  of  the  sovereigns  of  Persia,  was  the  youngest 
son  of  Shah  Mohammed  Khodal>endeh.  After  heading  a 
successful  rebellion  against  his  father,  and  causing  one  of 
his  brothers  (or.  as  some  say,  both)  to  be  assassinated,  he 
obtained  possession  of  the  throne  at  the  early  ago  of 
eighteen  (1685).  Determined  to  raise  the  fdlen  fortunes 
of  his  country,  he  first  directed  his  efforts  against  the 
predatory  Uzbeks.' who  occupied  and  harassed  Khorasan. 
After  a  long  and  severe  struggle,  he  defeated  them  in  a 
great  battle  near  Herat  (1597),  and  drove  them  out  of  his 
dominions.  In  the  wars  he  earned  on  with  the  Turks 
during  nearly  the  whole  of  his  reign,  his  successes  were 
numerous,  and  he  acquired  or  regamed  a  large  extent  of 
temtory  By  the  victory  he  gamed  at  Bassorah  (1605), 
he  extended  his  empire  beyond  the  Euphrates ,  Achmed  I. 
was  forced  to  cede  Shirwan  and  Kurdistan  m  1611  ,  the 
united  armies  of  the  Turks  and  Tartars  were  completely 
defeated  near  Sultanieh  in  1618,  and  Abbas  made  pcsice 
on  ver}' favourable  terms .  and  on  the  Turks  renewing  the  war. 
Baghdad  fell  into  his  hands  after  a  year's  siege  (1623). 
In  the  same  year  he  took  the  island  of  Ormuz  from  the 
Portuguese,  by  the  assistance  of  the  British.  When  ho  died 
m  1 628.  his  doifimions  reached  from  the  Tigris  to  the  Indus. 
Abbas  distinguished  himself,  not  only  by  his  successes 
in  arms,  and  by  the  magnificence  of  his  court,  but  also  by 
his  reforms  m  the  administration  of  his  kingdom.  He 
encouraged  commerce,  and.  by  constructing  highways  and 
building  bndges,  did  much  to  facilitate  it  To  foreigners, 
especially  Christians,  he  showed  a  spint  of  tolerance  ,  two 
Englishmen,  Sir  Anthony  and  Sir  Robert  Shirley,  were 
admitted  to  his  confidence,  and  seem  to  have  had  much 
miluence  over  him.  His  fame  u  tarnished,  however,  by 
nimierous  deeds  of  tyranny  and  cruelty  His  own  family, 
especially,  suffered  from  his  fits  of  jealousy ,  lus  eldest  son 
was  slam,  and  the  eyes  of  his  other  children  were  put  out, 
by  his  orders. 

ABBAS  MmZA  (h  1786  d  1833),  Prince  of  Persia, 
third  son  of  the  Shah  Foth  Ab,  was  destmed  by  his  father 
to  succeed  him  in  the  government,  because  of  his  mother's 
connection  with  the  royal  tnbe  of  the  Khaci^ars.  He  led 
vanous  expeditions  against  the  Russians,  but  generally 
without  success  (1803,  1813,  1826).  By  a  treaty  made 
between  Russia  and  Persia  m  1828,  the  nght  of  Abbas 
to  the  succession  was  recognised.  When  the  Russian 
deputies  were  murdered  by  the  Persian  populace  in  1829, 
Abbas  was  sent  to  St  Peteisburg,  where  he  received  a 
hearty  welcome  from  the  Czar,  and  made  himself  a 
favourite  by  his  courtesy  and  literary  taste.  He  formed  a 
design  against  Herat,  but  died  shortly  after  th^  siege  had 
been  opened  by  his  son,  who  succeeded  Feth  All  as  the 
Shah  Mohammed  Mirza.  He  v^'sa  truthful — a  rare  quality 
in  an  Eastern — plain  in  dress  and  style  of  livmg,  and  fond 
of  litemturc 

ABBASSIDES,  the  caliphs  of  Baghdad,  the  most 
famous  dynasty  of  the  sovereigns  of  the  Mahometan  or 
Saracen  empire  They  derived  their  name  and  descent 
from  Abbas  (b.  666,  d  652  a.d  ),  the  uncle  and  adviser  of 
Mahomet,  and  succeeded  the  dynasty  of  the  Ommiads,  the 
cahphs  of  Damascus.  Early  m  the  8th  century  the 
family  of  Abbas  had  acc]uired  great  influence  from  their 
near  relationship  to  the  Prophet ,  and  Ibrahim,  the  fourth 
in  descent  from  Abbas,  supported  by  the  province  of 
Khorasan,  obtauied  several  successes  over  the  Ommiad 
armies,  but  was  captured  and  put  to  death  by  the  Caliph 
Merwan  (747).     Ibrahim's  brother,  Abnl-Abbas,  whom  Le 
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liad  namod  his  heir,  assumed  the  title  of  caliph,  and,  hy  a 
decisive  victory  near  the  river  Zab  (750),  effected  the  over- 
throw of  the  Oumiad  dy;iasty.  Merwan  fled  to  Egypt, 
but  was  pursued  and  put  to  death,  and  the} vanquished 
family  wa8<rcatod  with  a  severity  which  gained  for  Abul- 
Abbas  the  sumapc  of  Al-Saflah,  the  Blood-shedder. ' 
From  this  time  the*  bouse  of  Abbas  was  fully  established 
in  the  government,  but  the  Spanish  provinces  were  lost  to 
the  empire  by  the  erection  of  an  independent  caliphate  of 
Cordova,  under  Abderrahman.     •   '  _    •;••..;».• 

On  the  death  of  Abul-Abbas,  Almansur  succeeded  to 
the  throne,  and  founded  Baghdad  as  the  seat  of  empire. 
He  and  his  son  Mohdi  waged  war  successfully  against  the 
Turkomans  and  Greeks  of  Asia  Minor ;  but  from  this  time 
the  rule  of  the  Abbassides  is  marked  rather  by  the . 
development  of  the  liberal  arts  than  by  extension  of 
territory.  The  strictness  of  the  Mohammedan  religion  fvas 
relaxed,  and  the  faithful  yielded  to  the  seductions  of  luxury. 
The  caliphs  Harun  AlRashid  (78C-S09)  and  Al-Mamun 
(813-833)  attained  a  world-wide  celebrity  by  their  gorgeous 
palaces,  their  vast  treasures,  and  their  brilliant  and  nume- 
rous equipages,  fn  all  which  their  splendour  contrasted 
strikingly  with  the  poverty  of  European  sovereigns.  The 
former  is  known  as  one  of  the  heroes  of  the  Arabian 
NighU;  the  'latter  more  worthily  still  as  a  liberal  patron 
uf  literature  and  science.  -  It  is  a  mistake,  however,  to 
look  in  the  rule  of  these  caliphs  for  the  lenity  of  modem 
civilisation.  "No  Christian  government,"  says  Hallam, 
"  except  perhaps  that  of  Constantinople,  exhibits  such  a 
series  of  tyrants  as  the  caliphs  of  Baghdad,  if  deeds  of 
blood,  wrought  through  unbridled  passion,  or  jealous 
policy,  may  challenge  the  name  of  t3rranny." 
•:  The  territory  of  the  Abbassides >  soon  suflcred  dismem- 
berment, and  their  power  bc^n  to  decay.  «  Rival  sove- 
reignties (Ashlabites,  Edrisites,  d^c.)  arose  in  Africa,  and 
an  independent  government  was  constituted  in  Khorasan 
(820),  under  the  Taherites.  In  the  Wr^\  a^ain,  the  Greclgs 
encroached  upon  the  possessions  of  the  Saracens  in  Asia 
Minor.  Ruin,  however,  came  from  a  Ibss  civilised  race.  The 
Icaliphs  had  continually  been  waging  war  with  the  Tartar 
jhordesof  Turkestan,  and  many  captives  taken  in  these  wars 
were  dispersed  throughout  the  empira  Attracted  by  their 
bravery  and  fearing  rebellion  among  his  subjects,  Motassem 
(833-842),  the  founder  of  Samarah,  and  successful  oppo- 
nent of  the  Grecian  forces  under  Theophilus,  formed  body- 
guards of  the  Turkish  prisoners,  who  bccaoie  from  that 
time  the  real  governors  of  the  Saracen  empire.  Mota^ 
vrakkcl,  son  of  Motassem,  was  assassinated  by  them  in  the 
pobce  (861) ;  and  succeeding  caliphs  became  mere  puppets 
in  their  hands.  Radhi  (934-94 1 )  was  compelled  by  the 
disoi^ganiscd  condition  of  his  kingdom  to  delegate  to 
Mohammed  ben'Rayek  (936  A.D.),  under  the  title  of  Emir- 
al'Omara^  commander  of  the  commanders,  the  government 
df  the  army  and  the  other  functions  of  the  caliphate. 
Pftyvince  after  province  proclaimed  itself  independent ; 
the  caliph's  rule  became  narrowed  to  Baghdad  and  its 
vicinity ;  and  the  house  of  Abbas  lost  its  power  in  the 
East  for  ever,  when  Hulagu,  prince  of  the  Mongob,  set 
Baghdad  on  fire,  and  slew  Mutassem,  the  reigning  caliph 
(20th  Feb.  1258).  The  Abbassides  continued  to  hold  a 
semblance  of  power  in  the  merely  nominal  caliphate  of  ^ 
Egypt,  and  feebly  attempted  to  rccovec  their  ancient  scat. 
The  last  of  them,  Motawakkcl  III.,  was  taken  by  Sultan 
Sclim  I.,  the  conqueror  of  Egypt,  to  Constantinople,  and 
detained  therq  for  some  time  as  a  prisoner.  lie  afterwards 
returned  to  Egypt,  and  died  at  Oxiro  a  ponsionaiy  of  the 
Ottoman  government,  in  1538.  '-  . 
i  ABB£  is  the  French  word  corresponding  to  Abbot,  but, 
from  the  middle  of  the  sixteenth  century  to  the  time  of 
the  French  Revolution,  the  term  had  a  wider  application. 


Tlic  assumption  by  a  numerous'  class  of  the  name  and 
style  of  dhht  appears  to  have  originated  in  the  right  oon« 
ceded  to  the  King  of  France,  by  a  concordat  between  Pope 
Leo  X.  and  Francis  I.,  to  appoint  abbia  commendataires  to 
225  abbeys,  that^is,  to  most  of  the  abbeys  in  France. 
^Tbis  kind  of  appointmei. ,  whereby  the  living  wb6  cofl»- 
'mencUd  to  some  one  till  a  proper  election  could  take 
place,  though  ostensibly  provisional,  really  put  the  norni* 
nee  in  full  and  permanent  possession  of  the  l>endice. 
He'  received  aboutlpne-third  of  the  revenues  of  the  abb^, 
but  had  no  share  in  its  government,  the  charge  of  the 
house  being  intrusted  to  a  resident  officer,  the  prteur 
dauairaL^  The  abbes  commendataires  were  not  nec^sarily 
priests ;  the  papal  bull  required  indeed  that  they  should 
take  orders  within  a  stated  time  after  their  appointment, 
but  there  seems  to  have  been  no  difficulty  in  procuring 
relief  from  that  obligation.  The  expectation  of  obtaining 
these  sinecures  drew 'young  men  towards  the  Church  in 
considerable  numbers,  and  the  class  of  abb^  so  formed — 
abbis  de  ccvr  they  were  sometimes  called,  and  sometimeB 
(ironically)  ahbia  de  sainte  espiranee^  abb^  of  8t  Hope — 
came  to  hold  a  recognised  position,  that  perhaps  Fp^^  M 
great  an  attraction  as  the  hope  of  preferment  :  The  con- 
nection many  of  them  had  with  the  Church  was  of  the 
slenderest  kind,  consisting  mainly  in  adopting  tke  name 
of  abb^,  after  a  remarkably  moderate  course  of  theo« 
logical  study ;  practising  celibacy ;  and  wearing  a  distinO' 
tive  dress — a  short  dark-violet  coat  with  narrow  collar. 
Being  men  of  presumed  learning  and  undoubted  leisure, 
many  of  the  class  'found  admission  to  the  houses  of  the 
French  nobility  as  tutors  or  advisers.  Nearly  every  great 
family  had  its  abbd.  As  might  be  imagined  from  tiie 
objectless  sort  of  life  the  class  led,  many  of  the  abb^  were 
of  indifferent  character ;  but  there  are  not  a  few  instances 
of  abbds  attaining  eminence,  both  in.  political  life  and  in 
the  walks  of  literature  and  science.  The  Abb6  Siey^  may 
be  taken  as  a  prominent  example  of  the  latter  type. 

ABBEOKUTA,  or  Abeokuta,  a  town  of  West  Africa' 
in  the  Yoruba  Country,  situated  in  N.  lat  7^  8',  and 
E.  long.  3''  25',  on  the  Ogun  River,  about  50  miles  north 
of  Lagos,  in  a  direct  line,  or  81  miles  by  water.  It  lies 
in  a  beautiful  and  fertile  country,  the  surface  of  which  is 
broken  by  masses  of  grey  granite.  Like  most  African 
towns,  Abbeokuta  is  spread  over  an  extensive  area,  being 
surroimdcd  by  mud  walls,  18  miles  in  extent  The  houses  * 
are  also  of  mud,  and  the  streets  mostly  narrow  and 
filthy^  There  are  numeroua  markets  in  which  native  pro- 
ducts and  articles  of  European  manufacture  are  exposed 
for  sale.  Palm-oil  and  shea-butter  are  the  chief  articles  of 
export,  and  it  is  expected  that  the  cotton  of  the  country 
will  become  a  valuable  article  of  commerce.  The  slave 
trade  and  human  sacrifices  have  been  abolished ;  but  not* 
withstanding  the  efforts  of  English  and  American  mission- 
aries, the  natives  are  still  idle  and  degraded.  The  state 
called  Egbaland,  of  which  Abbeokuta  is  the  capital, 
has  an  area  of  about  3000  square  miles.  Its  progress  has 
been  much  hindered  by  frequent  wars  with  the  king  of 
Dahomey.  Population  of  the  town,  about  150,000;  of  the 
state  or  adjacent  territory,  50,000.  (See  Burton's  Abbeo* 
kuta  and  the  Cameroon  Mountains,  2  vols.) 

ABB£SS,  the  female  superior  of  an  abbffjr  or  convent 
offiuns.  The  mode  of  election,  position,  rights,  and 
authority  of  an  abbess,  correspond  generally  with  those 
of  an  abbot  TJic  office  was  elective,  the  choice  being  by 
the  secret  votes  of  the  sisters  from  their  own  body.  The 
abbess  was  solemnly  admitted  to  her  office  by  episcopal 
benediction,  together  with  the  conferring  of  a  staff  and 
pectoral^  and  held  it  for  life,  though  liable  to  be  deprived 
for  misconduct  The  Council  of  Trent  fixes  the  qualifying 
age  at  forty,  with  eight  years  of  profession.     Abbesses  had 
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a  right  to  demand  absolute  obedience  of.  their  nuns,  over 
whom  they  exercised  discipline,  extending  even  to  the 
power  of  expulsion,  subject,  however,  to  the  bishop..  As 
ft  female  an  abbess  was  incapable  of  performing  the 
spiritual  functions  of  the  priesthood  belonging  to  an 
abbot.  She  could  not  ordain,  confer  the  veil,  nor  excom- 
mimicate.  In  the  eighth  century  abbesses  were  censured 
for  usurping  priestly  powers  by  presuming  to  give  the 
veU  to  virgins,  and  to  confer  benediction  and  imposition 
of  hands  on  men.  In  England  they  attended  ecclesiastical 
councils,  e,g,  that  of  Becanfield  in  694,  where  they  signed 
before  the  presbyters. 

By  Celtic  usage  abbesses  presided  over  joint-houses  of 
monks  and  nuns.  This  custom  accompanied  Celtic  mon- 
astic missions  to  France  and  Spain,  and  even  to  Borne 
itself.  At  a  later  period,  a.d.  1116,  Robert,  the  founder 
of  Fontevraud,  committed  the  government  of  the  whole 
order,  men  as  well  as  women,  to  a  female  superior. 

Martene  asserts  that  abbesses  formerly  confessed  nuns, 
but  that  their  undue  inquisitiveness  rendered  it  necessary 
to  forbid  the  practice. 

The  dress  of  an  English  abbess  of  the  12ih  centuiy 
eonsisted  of  a  long  white  tunic  with  close  sleeves,  and  a 
black  overcoat  as  long  as  the  tunic,  xrith  large  and  loose 
eleeves,  the  hood  covering  the  head  completely.  The 
abbesses  of  the  14th  and  15th  centuries  had  adopted 
secular  habits,  and  there  was  little  to  distinguish  them 
from  their  lay  sisters.  (e.  v.) 

ABBEVILLE,  a  city  of  France,  in 'the  department  of 
the  Sommc,  is  situated  on  the  Biver  Somme,  12  miles 
from  its  mouth  in  the  English  Channel,  and  25  miles 
N.W.  of  Amiens.  It  lies  in  a  pleasant  and  fertile  valley, 
and  is  built  partly  oh  an  island,  and  partly  on  both  sides 
of  the  river.  The  streets  are  narrow,  and  the  houses  are 
mostly  picturesque  old  structures,  built  of  wood,  with 
many  quaint  decaying  gables  and  dark  archways.  The 
town  is  strongly  fort^ed  on  Vauban's  system.  It  has  a 
tribunal  and  chamber  of  commerce.  The  most  remarkable 
edifice  is  tlie  Church  of  St  Wolfran,  which  was  erected  in 
the  time  of  Louis  XII.  Although  the  original  design  was 
not  completed,  enough  was  built  to  give  a  good  idea  of 
the  splendid  istructure  it  was  intended  to  erect  The 
fa9ado  is  a  magnificent  specimen  of  the  flamboyant  Gothic 
style,  and  is  adorned  by  rich  tracery,  while  tiie  western 
front  is  flanked  by  two  Gothic  towers.  A  doth  manufac- 
tory was  established  here  by  Van  Bobais,  a  Dutchman, 
under  the  patronage  of  the  minister  Colbert,  as  early  as 
16G9 ;  and  since  that  time  Abbeville  has  continued  to  be 
one  of  the  most  thriving  manufacturing  towns  in  Francei 
Besides  black  cloths  of  the  best  quality,  there  are  produced 
velvets,  cottons,  linens,  serges,  saclongs, « hosiei^,  pack- 
thread, jewellery,  soap,  and  glass-wares.  It  has  also 
establishments  for  spinning  wool,  print-works,  bleaching- 
works,  tanneries,  a  paper  manilfactory,  dsc. ;  and  being 
situated  in  the  centre  of  a  populous  district,  it  has  a  con- 
siderable trade  with  the  surrounding  country.  .  Vessels  of 
from  200  to  300  tons  come  up  to  the  town  at  high-water. 
Abbeville  is  a  station  on  the  Northern  Bailway,  and  is  also 
connected  with  Paris  and  Belgium  by  canals.  Fossil 
remains  of  gigantic  mafnmalia  now  extinct,  as  well  as  the 
rude  flint  weapons  of  pre-historic  man,  have  been  dis- 
covered in  the  geological  deposits  of  the  neighbourhood. 
A  treaty  was  concluded  here  in  1259  between  Henry 
III.  of  England  and  Louis  IX.  of  France,  by  which  the 
province  of  Guienne  was  ceded  to  the  English.  Popula- 
tion, 20,058. 

ABBEY,  a  monastery,  or  conventual  establishment, 
londer  the  government  of  an  abbot  or  an  abbess.  A 
priory  only  diflfered  from  an  abbey  in  that  the  superior 
bore  the  name  of  prior  instead  of  abbot    This  was  the 


case  in  all  the  English  conventual  cathedrals,  e.^.,  Canter-  ABley* 
bury,  Ely,  Norwich,  &c.,  where  the  archbishop  or  bishop 
occupied  the  abbof  s  place,  the  Superior  of  the  monastery 
being  termed  prior.  Other  priories  were  originally  ofi*- 
>ehoots  from  the  larger  abbeys,  to  the  abbots  of  which  they 
continued  subordinate ;  but  in  later  times  the  actual'^diih 
tinction  between  abbeys  and  priories  was  lost 

Beserving  for  the  article  Monasticisu  the  history  of  the 
rise  and  progress  of  the  monastic  system,  its  objects,  benefits, 
evils,  its  decline  and  fall,  we  propose  in  this  article  to  con« 
fine  ourselves  to  the  structural'  plan  and  arrangcment-of 
conventual  establishments,  and  a  description  of  the  variou) 
buildings  of  which  these  vast  piles  were  composed. 

The  earliest  Christian  monastic  communities  with  which  OtViM, 
we  are  acquainted  consisted  of  groups  of  cells  or  huti 
collected  about  a  common  centre,  which  was.  usually  the 
abode  of  some  anchorite  celebrated  for  superior  holiness  or 
singular  asceticism,  but  without  any  attempt  at  orderly 
arrangement  The  formation  of  such  communities  in  tho 
East  does  not  date  from  the  introduction  of  Christianity. 
The  example  had  been  already  set  by  the  Essenes  in  Judea 
and  the  Therapeutae  in  Egypt,  who  may  be  considered  the 
prototypes  of  Uie  industrial  and  meditative  communities  of 
monks.  *       ^^,• 

In  the  earliest  age  of  Christian  monastidsm  the  ascetics 
were  accustomed  to  live  singly,  independent  of  one  another, 
at  no  great  distance  from  some  village,  supporting  them- 
selves by  the  labour  of  their  own  hands,  and  distributing 
the  surplus  after  the  supply  of  their  own  scanty  wants  to 
the  poor.  Increasing  religious  fervour,  aided  by  persecu- 
tion, drove  them  further  and  further  away  from  the  abodes 
of  men  into  mountain  solitudes  or  lonely  deserts.  The 
deserts  of  £!gypt  swarmed  with  the  cells  or  huts  of  these 
anchorites.  Antony,  who  had  retired  to  the  £g3rptian 
Thebaid  during  the  persecution  of  Maximin,  a.d.  312,  was 
the  most  celebrated  among  them  for  his  austerities,  his 
sanctity,  and  his  power  as  an  exorcist  His  fame  collected 
round  him  a  host  of  followers,  emulous  of  his  sanctity. 
The  deeper  he  withorew  into  the  wilderness,  the  more 
numerous  his  disciples  became.  They  refused  to  be  sepa- 
rated from  him,  and  built  their  cells  round  that  of  their 
spiritual  father.  Thus  arose  the  first  monastic  community, 
consisting  of  anchorites  living  each  in  his  own  little  dwdj* 
ing,  united  together  under  one  superior.  Antony,  as 
Neander  remarks  {Church  History,  vol  iii.  p.  316,  Clark's 
Trans.),  "  without  any  conscious  design  of  his  own,  had 
become  the  founder  of  a  new  mode  of  living  in  common, 
Coenobitism."  By  degrees  order  was  introduced  in  the 
groups  of  huts.  They  were  arranged  in  lines  like  the  tents 
in  an  encampmenl,  or  the  houses  in  a  street  From  this 
arrangement  these  lines  of  single  cells  came  to  be  known 
as  LaurcB,  AaOpa^  "  streets "  or  **  lanes." 

The  real  founder  of  ccenobian  monasteries  in  the  modem  Ccet^cbia. 
sense  was  Pachomius,  an  Egyptian  of  the  beginning  of  the 
4th'  century.  The  first  community  established  by  him  was 
at  Tabennae,  an  island  of  the  Nile  in  Upper  Egypt  Eight 
Others  were  founded  in  his  lifetime,  numbering  3000  monks. 
Within  50  years  from  his  death  his  societies  could  reckon 
50,000  members.  These  coenobia  resembled  villages,  peopled 
by  a  hard-working  religious  community,  all  of  one  sex. 
The  buildings  were  detached,  small,  and  of  the  humblest 
character.  £^ch  cell  or  hut,  acoordbig  to  Sozomen  (H.  K 
iii  14),  contained  three  monks.  They  took  their  chief 
meal  in  a  common  refectory  at  3  p.m.,  up  to  which  hour 
they  usually  fasted.  They  ate  in  silence,  with  hoods  so 
drawn  over  their  faces  that  they  could  see  nothing  but  what' 
was  on  the  table  before  them.  The  monks  spent  all  the 
time,  not  devoted  to  religious  services  or  study,  in  manual 
labour.  Pallamus,  who  visited  the  Egyptian  monasteries 
about  the  close  o!  the  4th  centuiy^  found  among  the  300 
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membeiB  of  the  Coenobima  of  BuiopoliB,  nnd^  the 
l^achomian  role,  15  taJloray  7  smiths,  4  carpentmy  12 
camel-driven,  aiid  15  tamien.  Each  separate  oommVmity 
had  its  own  cBecmomM,  or  atewardy  who  was  subject  to 
a  chief  oKononnct  stationed  at  the  head  establiahment  All 
the  pro9nce  of  the  monks'  kbour  was  conmiitted  to  him, 
and  by  him  shipped  to  Alexandria.  The  money  raised  by 
the  sale  was  expended  in  the  purchase  of  stores  for  the 
«iil^rt  <tf  the  oonmiunities,  and  what  was  over  was  devoted 
to  d)ari^.  Twice  in  the  year  the  supenors  of  the  seveikl 
comMa  met  at  the  chief  monastery,  under  the  presidenqr 
of  an  Arehimandnte  ("  the  chief  of  tiie  lold,**  from  iidj^pa,  a 
f<^X  ^^  ^  ^  ^^  meeting  gave  in  reports  of  their 
administration  for  the  year.  • 

The  eomobia  of  Syria  belonged  to  the  Pac^mian  institu- 
tion. We  learn  many  detuls  concerning  those  in  the 
tieinity  of  Antioch  from  Chiysostom's  writings.  The 
monks  lived  in  separate  huts,  icAv^ac,  forming  a  religious 
hamlet  on  the  mountain  side.  They  were  subject  to  an 
abbots  and  observed  a  common  rule.  (They  had  no  refeo- 
toiy,  but  ate  their  common  meal,  of  bread  And  water  only,, 
when  the  day's  labour  was  over,  redining  on  strewn  grass, 
s<niietimes  out  d  doors.)  Four  times  in  the  day  they 
joined  in  prayers  and  psalms. 

The  neceasi^  for  defence  from  hostile  attacks,  edbnomy 
of  space,  and  convenience  of  access  from  one  part  of  the 
oommuni^  to  another,  by  degrees  dictated  a  more  compact 
and  orderly  arrangement  of  the  buildings  of  a  monastic 
coenobiiun.  Large  piles  of  building  were  erected,  with 
strong  outside  walls,  capable  of  resisting  the  assaults  of  an 
enemy,  within  which  all  the  necessary  edifices  were  ranged 
round  one  or  more  open  courts,  usually  surrounded  with 
cloisters.  The  usual  Eastern  arrangement  is  exemplified 
in  the  plan  of  the  convent  of  Santa  Laura,  Mt  Athos 
^^']2>j^  (Lawra^  the  designation . of  a  monastery  ^nerally,  bein^ 
^^'eonverted  into  a  female  saint). 


eiota 


Itoiarttiy  of  Sante  Laura,  Mount  Athoa  (Lenoir). 

This  monastery^  like  th6  Oriental  monasteries  generally 
Is  snnounded  by  a  strong  and  lofty  blank  stone  wall 
endoeing  an  area  of  between  3  and  4  acres.  The  longer 
«de  extoids  to  a  lengUi  of  about  500  feet  There  is  only 
one  tnain  entrance,  on  the  .north  side  (A),  defended  by 
three  separate  iron  doors.  Near  the  entrance  is  a  large 
tower  (M),  a  constant  feature  in  the  monasteries  of  the 
Levant     Inhere  is  a  small  postern  gate  at  (L.)     The 


etieeinie  eomprises  two  large  open  courts,  smronnded  with 
buildings  connected  with  doister  gallaies  of  wood  or  stonei 
The  outer  court,  which  is  much  the  larger,  contains  the 
granaries  and  storehouses  {K),  and  the  kitchen  (H)^  and 
other  offices  connected  wiw  the  refectory  (Q).  unme- 
diately  adyacent  to  the  gateway  is  a  two-storied  guest- 
house, opening  from  a  doister  (C).  The  inner  court  ii 
surrounded  by  a  doister  (EE),  from  which  open  the  monkaf 
cells  (n).  In  the  centre  of  this  court  stands  the  cathoUoon 
or«conventual  church,  a  square  building  with  an  apse  of 
the  cruciform  domicd  Byzantine  type,  approached  l^  a 
domed  narthex.  In  front  of  the  churdi  stands  a  marble 
fountain  (FX  covered  by  a  dome  supported  on  columns. 
Opening  from  the  western  side  of  the  doister^  but  actually 
standing  in  the  outer  court,  is  the  refectory  (G),  a  large 
cruciform  building,  about  100  feet  each  way,  decorated 
within  with  frescoes  of  saints.  At  the  upper  end  is  a  semi- 
circular recess,  recalling  the  Tridinium  of  the  Lateran 
Palace  at  Bcune,  in  wh£h  is  placed  the  seat  of  the  Hegu 
memoi  or  abbot  This  apartment  is  chiefly  used  as  a  hall 
of  meeting,  the  Oriental  monks  usually  taking  their  ^eals 
in  their  separate  cells.  St  Laura  is  exceeded  in  magnitude 
by  the  Convent  of  Yatopede,  also  on  Mount  Athos.  This  Vatoped*. 
enormous  establishment  covers  at  least  4  acres -of  ground, 
and  contains  so  many  separate  buildings  within  its  n^flasive 
walls  that  it  resembles  a  fortified  town.  It  lodges  alcove 
300  monks,  and  the  establishment  of  the  Hegumenos  is 
described  as  resembling  the  court  of  a  petty  sovereign 
prince.  The  immense  refectory,  of  the  same  cruciform 
shape  as  that  of  St  Laura,  will  accommodate  500  guests  at 
its  24  marble  tablea 

The  annexed  plan  of  a  Coptic  monastery,  from  Lenoir^ 
shows  us  a  diurch  of  three 
aisles,  with  cellular  apses,  and 
two  ranges  of  ceils  on  either 
side  of  an  oblong  gallery. 

Monastidsm  in  the  West 
owes  its  extension  and  de- 
vdopment  to  Benedict  of 
Nursia  (bom  A.D.  480).  His 
rule  was  diffused  with  miracul- 
ous rapidity  from  the  parent 
foundation  on  Monte  Cassino 
throu^  the  whole  of  Western 
Europe,  and  every  country  wit- 
nessed the  erection  of  monas- 
teries far  exceeding  anything 
that  had  yet  been  seen  in  spad< 
ousness  and  splendour.    Few 

great  towns  in  Italy  were  without  their  Benedictine  conven^ 

and  they  quickly  rose  in  all  the  great  centres  of  population  in  tins. 
England,  France,  and  Spain.  The  number  of  these  monas- 
teries founded  between  a.i>.  520  and  700  is  amazing. 
Before  ^e  Council  of  Constance,  a.d.  1005,  no  fewer  than 
15,070  abbeys  had  been  established  of  this  order  alone. 
The  Benedictine  rule,  spreading  with  the  vigour  of  a  young 
and  powerful  life,  absorbed  into  itself  the  older  monastic 
foundations,  whose  disdpline  had  too  usually  become  dis- 
gracefully  relaxed.  In  the  words  of  Milman  {Latin 
Chrittianity,  voL  i  p.  425,  note  x.),  "The  Benedictine 
rule  was  universally  received,  even  in  the  older  monas- 
teries of  Gaul,  Britain.  Spain,  and  throughout  the  West, 
not  as  that  of  a  rival  order  (all  rivalry  was  of  later 
date),  but  as  a  more  full  and  perfect  rule  of  the  mOnas^ 
tic  life."  Not  only,  therefore,  were  new  monasteries 
feunde4,  but  those  aheady  existing  were  pulled  down, 
and  rebuilt  to  adapt  them  to  the  requirements  of  the 
new  rule. 

The  buildings  of  a  Benedictine  abbey  were  uniformly 
arranged  after  one  n^an,  modified  where  neceBsary  (as  al 
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Doxiiam  and  Wbioester,  where  tike  monastexies  stand  dose 
to  the  steep  bank  of  a  river),  to  accommodate  the  airenge- 
ment  to  local  dxenmatances. 

We  have  no  existing  examples  of  the  eadier  monasteries 
of  'the  Benedictine  oider.  They  have  all  yielded  to  the 
ravages  of  time  and  the  violence  of  man.  But  we  have 
fortunately  proserved  to  as  an  elaborate  plan  of  the  great 
Swiss  monastery  of  St  G^all,  erected  about  a.d.  820,  which 
puts  us  in ,  possession  of  the  whole  arrangements  of  a 
monastery  of  the  first  dass  towards  the  early  part  of  the 
9th  century.  This  curioos  and  interesting  plan  has  been 
made  the  subject  of  a  memoir  -both  by  Keller  (Zurich, 
1844)  and  by  Ftofessor  Willis  {Arck.  Journal,  1848,  vol. 
V.  ppi  86-1 17)i    To  the  latter  we  are  indebted  for  the 
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substance  of  the  following  description,  as  well  as  f dr  the 
•hove  woodcut,  reduced  from  his  elucidated  transcript  of 


the  origuial  preserved  in  the  archiTes  of  the  convents 
The  general  appearance  of  the  convent  is  that  oi  a  town  ol 
isolated  houses  with  streets  nmning  between  them.  It  is 
evidently  planned  in  compliance  wiui  the  Benedictine  raie^ 
which  enjoined  that,  if  possible,  the  monasteirshould  contain 
within  itself  every  necessary  of  life,  as  weu  as  the  build* 
ings  more  intimately  connected  with  the  religious  and 
social  life  of  its  inmates.  It  should  com^irise  a^miU^  a 
bakehouse,  stables  and  cow-houses,  together  with  acoom- 
mociation  for  carrying  on  all  necessary  mechanical  arts 
within  the  waUs,  so  as  to  obviate  the  necessity  of  the 
monks  going  outside  its  limita  The  general  distribution 
of  the  buildings  may  be  thus  described: — ^The  churchy 
with  its  cloister  to  the  south,  occupies  the  centre  of  a 
quadrangular  area,  about  430  feet  square.  The  build* 
ings,  as  in  all  great  monasteries,  are  distributed  into 
groups.  The  church  forms  the  nucleus,  as  the  centre  of 
the  religious  life  of  the  community,  in  closest  .oonneo- 
tion  with  the  church  is  the  group  of  buildings  appropriated 
to  the  monastic  life  and  its  daily  requirements — ^the  refec* 
toiyfor  eating,  the  dormitory  for  sleeping,  the  common 
room  for  social  intercourse,  the  duster-house  for  religious 
and  disciplinaty  conference.  These  essential  elements  of 
monastic  life  are  ranged  about  a  cloister  court,  surrounded 
by  a  covered  arcade,  affordiiig  communication  sheltered  from 
the  elements,  between  the  various  buildings.  The  infirmaiy 
for  sick  monks,  with  the  physician's  house  and  physic  gar* 
den,  lies  to  the  east  In  the  same  group  with  the  iofiimaiy 
is  the  school  for  the  novices.  The  outer  school,  with  ita 
head-master's  house  against  the  opposite  wall  of  the  church, 
stands  outside  the  convent  enclosure,  in  close  proximity 
to  the  abbot's  house,  that  he  might  have  a  constant  eye 
over  them.  The  buildings  devoted  to  hospitality  are  divided 
into  three  groups, — one  for  the  reception  of  distinguished 
guests,  another  for  monks  visiting  the  monasteiy,  a  third 
for  poor  travellers  and  pilgrims.  The  first  and  third  are 
placed  to  the  right  and  left  of  the  common  entrance  of  the 
monasteiy, — ^the  hospitium  for  distinguished  guests  being 
placed  on.the  north  side  of  the  church,  not  far  from  the  ab* 
Dot's  house;  that  for  the  poor  on  the  south  side  next  to  the 
farm  buildings.  The  monks  are  lodged  in  a  guest-house 
built  against  the  north  wall  of  the  church.  The  group  of 
buildings  connected  with  the  material  wants  of  the  esta- 
blishment is  placed  to  ^e  south  and  west  of  the  churchy 
and  is  distinctly  separated  from  the  monastic  building 
The  kitchen,  buttery,  and  offices,  are  reached  by  a  passage 
from  the  west  end  of  the  refectory,  and  are  connected  with 
the  bakehouse  and  brewhouse,  which  are  placed  still  fur- 
ther away.  The  v^ole  of  the  southern  aoid  western  sides 
is  devoted  to  workshops,  stables,  and  farm-buildings.  The 
btdldings,  with  some  exceptions,  seem  to  have  been  of  one 
story  only,  and  all  but  the  church  were  probably  erected 
of  woodC  The  whole  includes  thirty-three  separate  blocks. 
The  church  (D)  is  cruciform,  with  a  nave  of  nine  bays,  and 
a  semicircular  apse  at  either  extremity.  That  to  the  -west 
is  surrounded  by  a  semicircular  colonnade,,  leavix^  an  open 
"  Paradise"  (£)  between  it  and  the  wall  of  the  church. 
The  whole  area  is  divided  by  screens  into  various  chapels. 
The  high  altar  (A)  stands  immediately  to  the  east  of  the 
transept^  or  ritual  choir;  the  altar  of  St  Paul  (B)  in  the 
eastern,  and  that  of  St  Peter  (C)  in  the  western  apse.  A 
cylindrical  campanile  stands  detached  from  the  church  on 
either  side  of  the  western  apse  (FF). 

The  ''  cloister  court"  (G)  on  the  south  side  of  the  nave 
of  the  church  has  on  its  east  sid^  the  "  pisaUs"  or ''  calefao* 
tory"  (H),the  common  sitting-room  of  the  brethren,  warmed 
by  flues,  beneath  the  floor.  On  this  side  in  lat^^  monas- 
teries we  invariably  find  the  chapter-house,  the  absence  of 
which  in  this  plan  is  somewhat  surprising.  It  app^are^ 
however,  from  the  inscriptions  on  the  plan  itself^  that  the 
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oorth  walk  of  the  cloisters  served  for  tlie  pnrposeB  of  a  chap- 
ter-house, and  was  fitted  ap  with  benches  on  the  long  sides. 
Above  the  calefactory  is  the  **  dormitoiy'  opening  into  the 
south  transept  ol  the  choroh,  to  enable  Uie  monks  to  attend 
the  noctninal  services  with  readiness.  A  passage  at  the 
other  end  leads  to.the  **  neoefleahom"  (I),  a  portion  of  ihe 
monastio.  buildings  always  planned  with  Extreme  cara  The 
southern  side  is  occupied  by  the  "  refectory*'  (K),  from  the 
west  end  ci  which  by  a  vestibule  the  kitchen  (L)  is  reached. 
Thia  is  separated  from  the  main  buildings  of  the  monastery, 
and  is  connected  by  a  long  passage  with  a  buOding  containing 
the  bakehouse  and  biewhouse  (M),  and  the  sleeping-rooms  (Xf 
the  servants.  The  upper  stoxy  of  the  refectory  is  the  '^ves- 
tiarium,"  where  the  ordinary  clothes  of  the  brethren  were 
kept  On  the  western  side  of  the  cloister  b  another  two 
story  building  (N).  The  cellar  is  below,  and  the  larder  and 
store-fo<»n  abova  Between  this  building  and  the  church, 
opening  by  one  door  into  the  cloisters,  and  by  another  to  the 
outer  part  of  the  monastery  area,  is  the  "  parlour"  for  inter- 
views with  visitors  from  the  external  world  (0).  On  the 
eastern  side  oi  the  nortfi  transept  is  the  "scriptorium" 
ot  writing-room  (PX  with  the  library  abova 

To  the  east  of  tne  church  stands  a  group  of  buildings 
comprising  two  miniature  conventual  establishments,  ea^ 
complete  in  itself.  Each  has  a  covered  cloister  surrounded 
by  the  usual  buildings,  %.€.,  refectory,  dormitory,  &a,  and 
a  church  or  chapel  on  one  side,  placed  back  to  back.  A 
detached  building  belonging  to  ^ch  contains  a  bath  aud  a 
kitchen.  One  of  these  diminutive  convents  is  appropriated 
to  the  "  oblati"  or  novices  (Q),  the  o(iher  to  the  sick  monks 
ss  an  "infirmary"  (B)l 

The  "  residence  c^  the  physidans"  (S)  stands  contiguous 
to  the  infirmary,  and  the  physic  gajden  (T)  at  the  north-east 
comer  of  the  monastery.  Besides  other  ixx)m8,  it  contains 
a  drug  store,  and  a  chamber  for  those  who  are  dangerously 
ilL  The  "  house  for  blood-letting  and  purging"  adjoins  it 
on  the  west  (U). 

The  **  outer  school,"  to  the  north  of  the  convent  area,  con- 
tains a  large  school-room  divided  across  the  middle  by  a 
screen  or  partition,  and  surrounded  by  fourteen  little  rooms, 
termed  the  dwellings  of  the  scholars.  The  head-master's 
house  (W)  is  opposite,  built  against  the  side  wall  of  the 
church.  The  two  "hospitia"  or  "guest-houses"  for  the 
entertainment  ol  strangers,  of  difierent  degrees  (X|  X,) 
comprise  a  large  common  chamber  or  refectory  in  the 
centre,  surrounded  by  sleeping  apartments.  Each  is  pro- 
vided with  its  own  brewhouse  and  bakehouse,  and  that  for 
travellers  of  a  superior  order  has  a  kitchen  and  store-room, 
with  bed-rooms  for  their  servants,  and  stables  for  their 
horses.  There  is  also  an  "  hospitium"  for  strange  monks, 
abutting  on  the  north  wall  of  the  church  (Y). 

Beyond  the  doister,  at  the  extreme  verge  of  the  con- 
vent area  to  the  south,  stands  the  "  factory"  (Z),  contain- 
ing workshops  for  shoemakers,  ^saddlers  (or  shoemakers, 
teUarii),  cutlers  and  grinders,  trencher-makers,  taimers,  cur- 
riers, fullers,  smiths,  and  goldsmiths,  with  their  dwellings 
in  the  rear.  On  this  side  we  also  find  the  farm-buildings, 
the  large  granary  and  threshing-floor  (a),  mills  (c),  malt- 
house  {d).  Fadnff  the  west  are  the  stables  (0),  ox-sheds 
(^,  goat-etables  (^  piggeries  (A),  sheep-folds  (t),  together 
.with  the  servants'  and  labourers'  quarters  (i;).  At  the  south- 
east comer  we  find  the  hen  and  duck  house,  and  poultry- 
yard  (m),  and  the  dwelling  of  the  keeper  (n).  Hard  by  is 
the  kitchen  garden  (o),  the  beds  bearing  the  names  of  the 
vegetables  growing  in  thenk,  onions,  garlic,  celery,  lettuces, 
poppy,  carrots,  cabbages,  &a,  eighteen  in  alL  In  the  same 
way  the  physio  garden  presents  the  names  of  the  medicinal 
herbs,  and  the  cemetery  (p)  those  of  the  trees,  apple,  pear, 
plum,  quince,  &a,  planted  thera 

It  is  evident,  from  this  most  curious  and  valuable  docu- 


ment, that  by  the  9th  century  monastic  establishments 
had  become  wealthy,  and  had  aofuired  considerable  import 
ance,  and  were  occupying  a  leading  place  in  education, 
agriculture,  and  the  industrial  arta  The  infiuenoe  such  ao 
institution  would  di£Fuse  through  a  wide  district  would  be 
no  less  beneficial  than  powerful 

The  curious  bird's  eye  view  of  Canterbury  Cathedral  and  C«nt« 
its  annexed  conventual  buildiugs,  taken  about  1165,  pie-  ^rj- 
served  in  the  Qreat  Psalter  in  the  library  of  Trinity  College, 
Cambridge,  as  elucidated  by  Professor  Wiilis  with  such 
admirable  skill  and  accurate  acquaintance  with  the  existing 
remains,'  exhibits  the  plan  of  a  great  Benedictine  monas- 
tery in  the  12th  century,  and  enables  us  to  compare  it  with 
that  of  the  9th,  as  seen  at  St  QalL  We  see  in  both  the 
same  general  principles  of  arrangement,  which  mdeed  be- 
long to  all  Benedictine  monasteries,  enabling  us  to  deter- 
mine with  precision  the  disposition  of  the  vanous  build- 
ings, when  little  more  than  fragments  of  the  walls  exist. 
From  some  local  reasons,  however,  the  cloister  and  monastic 
buildings  are  placed  on  the  north,  instead,  as  is  far  more 
commonly  the  esse,  on  the  south  of  the  church.  There 
is'  also  a  separate  chapter-house,  which  is  wanting  al 
StOalL  -o 

The  buildings  at  Canterbury,  as  at  St  Gall,  form  separate 
groupa  The  diurch  forms  the  nudeua  In  immediate  con- 
tact with  this,  on  the  north  side,  lie  the  cloister  and  the 
group  of  buildmgs  devoted  to  the  monastic  life.  Outside 
of  these,  to  the  west  and  east,  are  the  "halls  and  chambers 
devoted  to  the  exercise  of  hospitality,  with  which  every 
monastery  was  provided,  for  the  purpose  of  receiving  as 
guests  persons  who  visited  it,  whether  clergy  or  laity,  tra- 
vellers, pilgrims,  or  paupera "  To  the  north  a  large  open 
court  divides  the  monastic  from  the  menial  buildings,  in- 
tentionally placed  as  remote  as  possible  from  the  conven- 
tual buildings  proper,  the  stables,  granaries,  bam,  bake- 
house, brewhouse,  laundries,  &a,  inhabited  by  the  lay  ser- 
vants of  the  establishmsnt  At  the  greatest  possible  distance 
from  the  church, 'beyond  the  precinct  of  the  convent,  is 
the  ele^osynary  department  The  alnumrp  for  the  relief  of 
the  poor,  with  a  great  haH  annexed,  forms  the  pauper's 
hospitium. 

The  most  miportant  group  of  buildings  is  natnimlly  that 
devoted  to  monastic  lif a  This  includes  two  cloisters,  the 
great  cloister  surrounded  by  the  buildings  essentially  con- 
nected with  the  daQy  Ufe  of  the  monks, — the  church  to  the 
south,  the  refectory  or  frater-house  here  as  always  on  the 
side  opposite  to  the  church,  and  furthest  removed  from  it,  • 
that  no  sound  or  smell  of  eating  might  penetrate  its  sacred 
precincts,  to  the  east  the  dormitory,  raised  on  a  vaulted 
undercroft,  and  the  chapter-house  adjacent,  and  the  lodg- 
ings of  the  cellarer  to  the  west  To  this  officer  was  com- 
mitted the  provision  of  the  monks'  daily  food,  as  well  as 
that  of  the  guesta  He  was,  therefore,  appropriately  lodged 
in  the  immediate  vicinity  of  the  refectory  and  kitchen,  and 
close  to  the  guest-haU.  A  passage  under  the  dormitory 
leads  eastwards  to  the  smaller  or  infirmary  cloister,  appro- 
priated to  the  sick  and  infirm  monks.  Eastward  of  this 
cloister  extend  the  hall  and  chapel  of  the  infirmary,  resem- 
bling in  form  and  arrangement  the  nave  and  chancel  of  an 
aisled  church.  Beneath  the  dormitory,  looking  out  mto 
the  green  oourt  or  herbarium,  lies  the  "  piaalis"  or  ^*  cale- 
factory," the  common  room  of  the  monks.  '  At  its  north 
east  comer  access  was  given  from  the  dormitory  to  the 
neeessarium,  a  portentous  edifice  in  the  form  of  a  Norman 
haU,  1 45  feet  long  by  25  broad,  contaming  fifty -five  seats  It 
was,  in  common  with  all  such  offices  in  ancient  monastenes, 
oonstmcted  with  the  most  careful  regard  to  cleanliness  and 


'  Th0  ArchileetumU  History  ^  tks  Conventual  BMldiatgs  0/  thm 
Monastery  qf  Cknst  Church  in  Oantsrhmy.  Bj  the  Rer  Robert 
Willis.     Printed  for  the  Rent  Archaological  Sodsfy,  1869. 
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health,  a  stream  of  wai^  limning  through  it  from  end  to 
end.  A  second  smaller  donnitory  runs  from  east  to  west 
for  the.aooommodation  of  the  conventual  officers,  who  were 
bound  to  sleep  in  the  dormitory.  Close  to  the  refectory, 
but  oataide  the  cloisters,  are  the  domestic  offices  connected 
with  it;  to  the  north,  the  kitchen,  47  feet  sottare,  sor- 
moonted  by  a  lofty  pyramidal  roof,  and  the  kitchen  court; 
to  the  west,  the  butteries,  pantries,  &a  The  infirmary  had 
a  small  kitohen  of  its  own.  Opposite  the  refectory  door  in 
the  cknster  are  two  lavatories,  an  invariable  adjunct  to  a 
monastic  dining4iall,  at  which  the  monka  washed  before  and 
after  taking  food. 

The  buihiings  devoted  to^  hospitality  were  divided  into 
three  groups.  The  prior's  group  "  entered  at  the  south-east 
angle  of  the  green  court,  placed  near  the  most  sacred  part 
uf  the  cathedral,  as  befitting  the  distinguished  ecclesiastics  or 
nobility  who  were  assigned  to.him."  The  cellarer's  buildings, 
were  near  the  west  end  of  the  nave,  in  which  ordinary 
visitors  of  the  middle  class  were  hoiq^tably  entertained. 
.Hie  inferior  pilgrims  and  paupers  were  relegated  to  thei 
north  ball  or  almoniy,  just  within  the  gate,  as  far  as  possible 
from  the  other  twa 

Westminster  Abbey  is  another  example  ol  a  great  Bene- 
dictine abbey,  identical  in  its  general  anangements,  so  far  as 
they  can  be  traced,  with  those  described  above.  The  cloia- 
ter  and  monastic  buildings  lie  to  the  south  side  of  the  church. 
Parallel  to  the  nave,  on  the  south  side  of  the  doister,  was 
the  refectory,  with  its  kvatoiy  at  the  door.  On  the  eastern 
side  we  find  the  remains  of  the  dormitofy,  raised  on  a 
vaulted  substructure,  and  communicating  with  the  south 
transept  The  chapter-house  opens  out  <n  the  ^ame  alley 
of  the  ddster.  The  small  doistar  Ues  to  the  south-east.c^ 
the  larger  doister,  and  still  farther  to  the  east  we  have  the 
remains  of  the  infirmary,  with  the  fable  hall,  the  refectory 
of  those  who  were  able  to  leave  their  chambers.  The 
abbot's  house  formed  a  small  court-yard  at  the  west 
entranoe,  dose  to  the  inner  gateway.  Considerable  por- 
tions of  this  remain,  induding  the  abbof  s  parlour,  cele- 
brated as  "^  the  Jenualem  duunber,"  his  hall,  now  used 
for  the  Westminster  King's  scholars,  and  tlie  kitchen 
and  butteries  b^ond. 

St  Mary's  Abbey,  Tork,  of  whidi  thd  ground-plan  is 
annexed,  exhibits  the  usual  Benedictine  arrangements.  The 
precincts  are  surrounded  by  a  strong  fortified  wall  on  three 
sides,  the  river  Ouse  being  sufficient  protectioi)  ori  the 
fourtli  side.  The  entrance  was  by  a  strong  gateway  (U) 
to  the  north.  Close  to  the  entrance  was  a  chapel,  where  is 
now  the  church  of  St  Olaf  (W),  in  which  the  new  comers  paid 
their  devotions  immediately  on  their  arrival  Near  the 
gate  to  the  south  was  the  guest's-hall  or  hospitium  (T). 
The  buildings  are  oompletdy  ruined,  but  enough  remains 
to  enable  us  to  identify  the  grand  cruciform  diurch  (A), 
the  doister-oourt  with  the  chapter-house  (B),  the  refectoiy 

S,  the  kitchen-court  with  its  offices  (K,  O,  0),  and  the 
ler  prindpal  apartmenta  The  inflrmaiy  has  perished 
completdy. 

Some  Benedictine  houses  dispky  ezceptional  arrange- 
ments, dependent  upon  local  circumstances,  s.^.,  the  dormi- 
tory oi  Worcester  runs  from  e;^  to  west,  horn  the  west 
walk  of  the  doister,  and  that  <^  Durham  is  built  over  the 
west,  instead  of  as  usual,  over  the  east  walk ;  but,  as  a 
genml  rule,  the  arrangements  deduced  from  the  examples 
described  may  be  regarded  as  invariabla 

The  historr  of  Monasticism  is  one  of  alternate  periods 
of  decay  and  revival  With  growth  in  popular  esteem 
came  increase  in  material  wealth,  leading  to  luxury  and 
worldliness.  The  first  religious  ardour  cooled,  the  strict* 
ness  of  the  rule  was  relaxed,  imtil  by  the  10th  century  the 
decay  of  disdpline  was'. so  complete  in  Ptance  that  the 
monks  are  said  to  have  been  frequently  imacquainted  with 


the  rule  of  St  Benedict,  and  even  ignorant  that  they  were 
bound  by  any  rule  at  aU.  (Bobertson's  Church  Eutory, 
ii  p.  538. )  These  alternations  are  reflected  in  the  monastio 
bmldings  and  the  anangements  ol  the  establishment. 
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The  reformation  of  these  ftrevaient  abuses  generally  took 
the  form  of  the  establishment  of  new  monastic  orders,  with 
uew  and  more  stringent  rales,  requiring  a  modification  <rf 
the  architectural  arrangements.  One  of  the  earliest  of 
these  reformed  orders  was  the  ClwUac.  This  order  took  CS  wnxr 
its  name  from  the  little  village  of  Cbagpjf  12  miles  N.W. 
of  Maoon,  near  which,  about  a.d.  909,  a  reformed  Bene- 
dictine abbey  was  founded  by  William,  Duke  of  Auvergne^ 
under  Beno,  abbot  of  Beauma  He  was  succeed  by 
Odo,  who  is^often  regarded  as  the  foondnr  of  the^vder. 
The  fame  of  Chigny  spread  far  and  wida  Its  r^pd  rule 
was,  adopted  by  a  n^  number  of  the  old  Benedifitinft  ab- 
beys, who  placed  themsdves  in  affiliation  to  the  mother 
society,  whole  new  foundations  sprang  im  in  large  nnm- 
bers,  all  owing  aUegianee  to  the  ^  an^abrxyt,"  establfahed 
at  Chigny.  By  the  end  of  the  12th  century  the  numbei 
«f  monasteries  affiliated  to  Clngxiy  in  the  various  oonn- 
tries  ol  Western  Europe  amounted  to  2000.  The  monas- 
tic establishment  of  Qugny  was  one  of  the  most  extensive 
and  magnificent  in  France.  We  may  form  some  idea  of 
its  enormous  dimensions  £rom  the  fact  recorded,  that  when, 
AJ>.  1245,  Pope  Innocent  IV.^  accompanied  by  twdva 
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cttidisals^  a  patriaidi,  tloee  archbishops,  the  two  generals 
a£  tiifr  OarthasiauB  and  Cistercians,  the  long  (St  Lonis), 
ond^hree  of  his:  sons,  the  ^pieen  mother,  Baldwin,  Count 
of  Flanders  and  Emperor  of  Constantinople,  the  Dnke  of 
Bpigandy,  and  six'  lords,  visited  the  abbey,  the  whole 
party,  With  their  *  attendants,  were  lodged  within  Uie 
monastery. without. disarranging  the  monki,  400  in  num- 
ber. Neatly  the  whole  of  the  abbey  buildings,  including 
the  Tnagnificent  church,  were  swept  away  at  the  close  of  the 
last  century.  When  the  annexed  ground-plan  was  taken, 
ahortly  before,  its  dejstruction,  nearly  all  the  monastery,  with 
the  exception  of  the  church,  had  been  rebuilt.  The  diurch, 
the  ground-plan  of  which  bears  a  remarkable  resemblance 
to  theit  l>f.Xinooln  Cathedral,  was  of  vast. dimensions.  Jt 
was.  656  feet  by  130  foot  wide.  The  nave  was  102  feet, 
and  the  aisles  60  feet  high.    Thd  nave  (G)  had  double 
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vaulted"  aialfil  on  either  side.  Like- Lincoln^  it  had  an 
eastern  aa  well  as  a  western  transept,  each  fnnilshed  with 
apoidal  chiq;>ela  to  the  east  .  The  western  transept  was  213 
feet  loDgt  and  the  eastern  123  feet  The  choir  terminated 
in  ajiiBBQieixeokx'.apee  (F),  surrounded  by  five  chapels,  alio 
fwmiclTOtoA.lJie  western  entrance  was  approached  by  an 
anteHoIinrehf  or  noitAer  (B),it8elf  an  aisled  church  of  no  meai^ 
^^dimenskms^-^anked  by  two  towers,  rising  irom  a  statelv 
Ifl^B^-of  -steps  -bearing  a  large  stone  cross.  To,  the  south 
(Cf  4he  chmch  lay  the  doistereourt  (H),  qt  immense  size, 
'pSaoed  .nmch  further  to  the  west  than  is  usually  the  case. 
On  €bb  sooth  sideof  the  cloister  stood  the  refectory  (P),  an 
immense  building,  100  feet  long  and  60.  feet  wide,  accommo- 
dating six  loxigitudinal  and  t^ree  transverse  rowsx>f  tables. 
It  was  adorned  with  the  portraits  of  the  chief  benefactors 
df  the  abbey,  and  with  Soiptural  subjects.  The  aid  wall 
displayed  the  Last  Judgment  We  are  unhappily  unable  to 
identify anyotherof  theprincipal buildings(N)u  The  abbof s 
residence  ^K),  stfll  pertly  standing,  adjoined  the  entrance: 
ga^i..The  giie8t4ioQ8a^(I*)jwa8.clib6e  by*  ^The  bakehouse 


(M),  also  remaining,  is  a  detached  buihiing  of  immense 
size.  The  first  English  house  of  the  Cluniac  order  was  that  £nglab 
of  Lewee,  founded  by  the  Earl  of  Warren,  dr.  A.D.  1077.  Cluniac. 
Of  this  only  a  few  fragments  of  the  domestic  buildings  enst 
The  best  presertad .  Cluniac  houses  in  England  are  Castle 
Acre,  Norfolk,  and  Wenlock,  in  Shropshire.  Oround-plans 
of  both  are  given  in  Britten's  Architectural  Antiqndtiu, 
They  show  several  departures  from  the.Benedictine  anaoge' 
ment  In  each  the  prior's  house  is  remarkably  peifect 
All  Cluniac  houses  in  England,  were  French  colonies,  go^ 
vemed  by  priors  of  that  nation.  ^  They  did  not  secure  tl^ 
independence  nor  become  **  abbeys  "  till  the  reign  of  Henzy 
YL  The  Chmiac  revival,  with  all  its  brilliancy,  was  but 
short  lived.  The  celebri^  of  this,  as  of  other  ^ord^ 
worked  its  moral  nun.  With  their  growth  in  wealth  and 
dignity  the  Cluniap  foundations  be<^e  as  worldly^  lifts 
and  as  relaxed  in.  discipline  as  their  predecessonv  and  a 
fresh,  reform  was  needed.  The  next  great  monastic  re- 
vival, the  Cistercian,  aiisiog  inthe  last  years  of  the  lltfa 
century,  had  a  wider  diffusion,  and  a  longer  and-  more 
honourable-exiBtencei  Owing  its  real  origin,  as  a  distinct 
foundation  of  reformed  Benedictines,  in  the  year  1096* 
to  a  countiymaa  of  our  own,  Stephen  Harding  (a  native  df 
Dorsetshire,  educated  in  the  monastery  df  Sherborne),  and 
deriving  its  name  from  QkeixLL  {Cistercium),  a  dcMlatei 
and  almost  inaccessible  forest  solitude,  on  the' borders  of 
Champagne  and  Burgundy,  the  rapid  growth  and  wide 
celebrity  of  the  order  is  undoubtedly  to  be  attributed  to 
the  enthusiastic  piety  of  St  Bernard,  abbot  of  the  first  of 
the  monastic  colonies,  subsequently  sent  forth  in  such  quick 
''8u<?ces8ion  by  the  first  Cistercian  houses,  the  far^amec( 
abbey  of  Clairvanr  (de  Clara  Valle),  a.d.  1116. 
^'' The  rigid  self-abnegation,  which  wasthertllingprincipleCisterdu^ 
of  this  reformed  congregation  <^  the  Benedictme  order.' 
extcinded  itself  to  the  chtuches  and  other  buildings  erected 
by  them.  '  The  characteristic  of-  the  Cistercian  abbeys  was 
the  extremest  simpli^^  and  a  studied  plainness. .  Only  onet 
tower — a  centcalone — ^was  permitted,  and  that  was  to  be  very 
low.  Unneceesazy  pinnacles  and  turrets  were  prohibited. 
Thetriferium  was  omitted.  .  The  windows  were  to  be  phiin 
and  undivided^  and  it  >nras  forbidden  to  decorate  them  with 
stained  gbss.  All  needless  ornament  was  proscribed.  ISie 
crosses  must  be  of  wood;  the  candlesticks  of  iron.  The. 
renibiciation  of  the  world  was  to  be  evidenced  in  all  that 
met  the  eye  The  same  spirit  manifested  itself  in  the. 
choice  of  the  sites  of  their  monasteries.  The  more  dianal/ 
the  more  savage,  the  more  hopeless  a  spot  appeared,  the; 
more  did  it  please  their  rigid  miood.  But  they  came  not 
merely  as  ascetics,  but  as  improvers.  The  Cistercian, 
monasteries  are,  as'  a  rule,*  found  placed  in  deep  well* 
watered  valleys.  They  always  stand  on. the  border  of  a 
stream;  not  rarely,  as  at  Fountains,- the  buildings  extend 
over  it  These  valleys,  now  so  rich  and  productive,  wore  a 
very  different  aspect  when  the  brethren  first  chose  them  ai 
the  place  of  their  retirement  Wide  swamps,  deep  mo^^ 
rasses,  tangled  thickets,  wild  impassable  forests,  were  their 
prevafling  features.  The  "  Bright  Valley,"  Clara  YaUU  of 
St  Bernard,  was  known  as  the  ''  Valley  of  Wormwood,", 
infamous  as  a  den  of  robbers.  ''  It  was  a  savage  dreaiy 
solitude,  so  utterly  barren  that  at  first  3emard  and  his 
companions  were  reduced  to  live  on  boech  leaves."— (Mil- 
man's  Lot.  Chrigt.  voL  iiL  p.  335.) 

AH  Cistercian  monasteries,  unless  the'drcmiisihinces  of 
the  locality  forbade  it,  were  arranged  according  to  one  plan.) 
The  general  arrangement  and  distribution  of  the  various 
buildings,  which  went  to  make  up  one  of  these  vast  esta^' 
blishments,  may  bei  gathered-  from  that,  of  St  Bernard^ 
own  Abbey  of  Clabvaux,  which  is  here  given.  X'         . ,       CUirYsax. 

It  will  be  obe^ved  that  tho  abbey  precincts  aresurrounded 
by  a  strong  ^waU,  ^furnished  at  ^intervals ^with .  watch^: 
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towers  and*  other  defensive  wonks.  ^  The  woD  ia  nearly 
encircled  by  a  stream  of  water.  artificiaUy  diverted  from  the 
small  rivulets. which  flow  through  the  precincts,  furnishing 
the  ^tablishment  with  an  abundant  sujpply  m  every  part, 
for  the  umgation  of  the  gardens  and  orchards,  the  sanitary 
requirements  of  th6  brotherhood,  and  for  ^e  use  of  the 
offices  and  workshops.  The  precincts  are  divided  across 
the  centre  by  a'^Jirall,  running  from  N  to  S .  mto  an 
outer  and  tuner  ward, — ^the  former  containing  the  menial* 
the  latter  the  monastic  buildings.  The  precmcts  are 
entered  by  a  gateway  (P),  at  the  extreme  western  ex- 
tremity, giving  admission  to  the  lower  ward  Here  the 
bams,  granaries,  stables,  shambles,  workshops,  and  work- 
men's lodgmgs  were  placed,  without  any  regard  to  sym- 
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>aetry,  convenience  being  the  only  consideration.  Ad- 
vancmg  eastwards,  we  have  before  us  the  wall  separatmg 
thCj  outer  and  inner  ward,  and  the  gatehouse  (D)  affording 
communication  between  the  two.  On  passmg  through  the 
gateway^  the  outer  court  of  the  inner  ward  waa  entered, 
with  the  western  facade  of  the  monastic  church  m  ffont 
Immediately  on  the  nght  of  entrance  was  the  abbot's 
house  (G),  m  close  proximity  to  the-  guest-house  (F).  On 
the  other  side  of  the  court  were  the  stables,  for  the  accommo- 
dation of  the  horses  of  the  guests  and  their  attendants  <U). 
The  church  occupied  a  central  position.  To  the  south 
were  the  great  cloister  (A),  surrounded  by  the  chief  monas- 
tic buildings!,  and  further  to  the  east  the  smaller  cloister, 
opening  out  of  which  were  the  infirmary,  novices'  lodgmgs, 
and  quarters  for  the  aged  monks.  Still  further  to  the  east, 
divided  from  the  monastic  buildings  by  a  wall,  were  the 
v^etable  gardens  and  orchards,  and  tank  for  fiah.     Tho 


large  fish-ponds,  an  indispensable  adjunct  to  any  eodesias*  GUirvmns 
tical  foimdation,  on  the  formation  of  which  Uie  monka 
lavished  extreme  care  and  pains,  and  which  oftea  remiia 
as  almost  the  only  visible  traces  of  these  vast  establish') 
ments,  were  placed  outside  the  abbey  walla 

The  Plan  No.  2  furnishes  the  ichnogiapliy  ol  the  dl^ 
tinctly  monastic  buildings  ou  a  larger  scalei  The  usoally 
unvarying  arrangement  of  the  Cistercian  houses  allows  na 
to  accept  this  as  a  type  of  the  monasteries  of  this  order. 
The  church  (A)  is  the  chief  feature.  It  consists  of  a  vast 
nave  of  eleven  bays,  entered  by  a  narthez,  with  a  transept 
and  short  apsidal  choir.  (Itmay  beremarkedthat  theeastem 
limb  in  all  unaltered  Cistercian  churches  is  remarkably 
short,  and  usually  square.)    To  the  east  of  each  limb  of 
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the  transept  are  two  square  chapels,  divided  according  to 
Cistercian  rule  by  solid  walls.  Nine  radiating  chapelt, 
similarly  divided,  surround  the  apse.  The  stalls  of  the 
monks,  forming  the  ntual  choir,  occupy  the  four  eastern 
bays  of  the  nav&  There  was  a  second  range  of  stalls  in 
the  extreme  western  bays  of  the  nave  for  th». fratres  convent, 
or  lay  brothers.  To  the  south  of  the  church,  so  as  to 
secure  as  much  sun  as  possible,  the  cloister  waa  invariably 
placed,  except  when  local  reasona  forbade  it.  Round  the 
cloister  (B)  were  ranged  the  buildings  cotmected  with  the 
monks'  daily  life.  The  chapter-house  (C)  always  opened 
out  of  the  east  walk  of  tiie  cloister  in  a  Ime  with  tba 


CISTERCIAA.'] 


ABBEY 


17 


4lrnai.  south  transept  In  Cistercian  houses  this  wss  qnadion- 
guiar,  and  was  divided  by  piJIars  and  arches  into  two  or 
three  aisles.  Between  it  and  the  transept  we  find  the 
sacristry  (X),  and  a  small  book  wum  (Y),  armariolum^ 
where  the  brothers  deposited  the  volumes  borrowed  from 
the  library.  On  the  other  side  of  the  chapter-honse,  to 
the  south,  is  a  passage  (D)  communicating  with  the  courts 
and  buildings  beyond.  This-was , sometimes  known  as  the* 
parlour^  eoUoquii  locus,  the  monks  having  the  privilege  of 
oonversation  here.  Here  also,  when  d[iscipUne  beoune 
relaxed,  traders,  who  had  the  liberty  of  admission,  were 
allowed  to  display  their  goods.  Beyond  this  we  often  find 
the  eale/actarium  or  day-room — an  apartment  warmed 
by  flues  beneath  the  pavement,  where  the  brethren,  half- 
frozen  during  the  night  offices,  botook  themselves  after  the 
conclusion  of  lauds,  to  gain  a  little  warmth,  grease  their 
sandals,  and  get  themnelyes  ready  for  the  work  of  the  day. 
In  the  plan  before  us  this  apartment  (£)  opens  from  the 
south  cloister  walk,  a4)oining  the  refectory.  The  place 
usually  assigned  to  it  is  occupied  by  the  vaulted  substruo- 
ture  of  the  dormUory  (Z).  The  dormUory,  as  a  rule,  was 
placed  on  the  east  side  uf  the  cloister,  running  over  the 
ecUe/cLctory  aud  cAaptor-AoKSf,  and  joined  the  south  tranaept, 
where  a  flight  of  steps  admitted  the  brethren  into  the 
church  for  nocturnal  services.  Opening  out  04  the  dor* 
mitory  was  always  the  necessarium,  planned  with  the 
greatest  regard  to  health  and  cleanliness,  s  water-course 
invariably  running  f ron^  end  to  end.  The  refectory  opens 
out  of  the  south  doistet  at  ^G).  The  position  ofthe  refeo- 
t«>ry  is  usually  a  marked  pomt  of  difference  between  Bene- 
dictine and  Cistercian 'abbeys.  In  the  former,  as  at  Can- 
terbury, the  refectory  ran  east  and  west  parallel  to  the  nave 
of  the  church,  on  the  side  of  the  cloister  furthest  removed 
from  it  In  the  Cistercuin  roonastexies,  to  keep  the  noise 
and  sound  of  dinner  still  further  away  froq;^  the  sacred 
bmlding,  the  refectory  was  built  north  and  south,  at  right 
angles  to  the  axis  of  the  church.  It  was  often  divided, 
sometimes  into  two,  sometimes,  as  here,'  into  three  aisles. 
Outside  the  refectory  door,  in  the  cloister,  was  the  lavatory, 
where  the  monks  washed  their  hands  at  dinner  time.  The 
buildings  belonging  to  the  material  Ufe  of  the  monks  lay 
near  the  refectory,  as  far  as  possible  from  the  church,  to 
the  S.W.  With  a  distinct  entrance  from  the  outer  court 
was  the  kitchen  court  (F),  with  its  buttery,  scullery,  and 
larder,  and  the  important  adjunct  of  a  stream  of  running 
water.  Further  to  the  west,  projecting  beyond  the  line  of 
the  west  front  of  the  church,  were  vast  vaulted  apartments 
fSS),  serving  as  oellarsand  storehouses,  above  which  was  the 
ODrmitory  of  the  eonveni.  Detached  from  these,  and  sepa- 
rated entirely  from  the  monastic  buildings,  were  various 
workshops,  which  convenience  required  to  be  banished  to 
the  outer  precincts,  a  saw-mill  and  oil-mill  (UU)  turned 
by  water,  and  a  currier's  shop  (V),  where  the  sandals  and 
leathern  girdles  of  the  monks  T^^re  made  and  repaired. 
Returning  to  the  cloister,  a  vatdted  passage  odmitted  to 
'  the  small  ckuster  (I),  opening  from  the  north  dde  of  which 
were  eight  small  cells,  assigned  to  the  scribes  employed  in 
copying  works  for  the  library,  which  was  pla^^in  the 
upper  story,  accessible  by  a  turret  staircase.-  To  the 
south  of  the  small  cloister  a  long  hall  will  be  noticed. 
This  was  a  Udwre-haU,  or  rather  a  hall  for  the  religious 
disputations  eustomary  among  the  Cistercians.  From  this 
doister  opened  the  infiftnary  (K),  with  its  hall,  chapel, 
oeUs,  blo<Ki-letting  house,  and  other  dependencies.  At  the 
eastern  verge  of  the  vast  group  of  buildings  we  find  the 
nomcat  lodgings  (L),  with  a  third  cloister"  near  the 
novices^  quarters  aiid  the  original  guest-house  (M).  De- 
tached from  the  great  mass  of  the  monastic  edifices  was 
the  original  abbot's  house  (N),  with  its  dining-hall  (P). 
Closely  adjoining  to  thi^  so  that  the  eye  of  the  father  of 
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the  whole  establishment  should  be  constantly  over  thoso 
who  stood  the  most  in  need  of  his  watchful  fare, — those 
who  were  training  for  the  monastic  life,  and  thoso  who  had 
worn  themselves*  out^n  its  duties, — was  a  fourth  cloister 
(0),  with  annexed  btdldiugs,  devoted  to  the  aged  and 
infirm  members  of  the  establishment  The  cemetery,  the 
last  resting-place  of  the  brethren,  lay  to  the  north  side  of 
the  na^  of  the  church  (H).  * 

It  will  bo  seen  that  the  arrangement  of  a  Cisterdaa 
monastery  was  in  accordance  with  a  clearlyrdefined  system, 
and  admirably  adapted  to  its  purpose. 

The  base  court  nearest  to  the  outer  wall  contained  the 
buildings  belonging  to  the  functions  of  the  body  as  ogri- 
culturaUsts  and  employers  of  labour.  "Advancing  into  the 
inner  court,  the  buildings  devoted  to  hospitality  ore  found 
eloee  to  the  entrance;  while. those  connected  with  the 
supply  of  the  material  nimts  of  the  brethren,— the  kitchen, 
cellars,  dec, — ^form  a  court  of  themselves  outside  the  cloister, 
and  quite  detached  from,  the  church.  The'church  refec- 
tory, dormitory,  and  other  buildings  belonginff  to  the 
professional  life  of  the  brethren,  surround  the  great 
cloister.  The.  small  cloister  beyond,  with  its  soiibcs' 
cells,  library,  hall  for  disputations,  ^,  is  the  centre  of  the* 
literary  life  of  the  community.  The  requirements  of  sick- 
ness and  old  age  are  carefully  provided  for  in  the  infirmary 
cloister,  and  t£it  for  the  aged  aud  infirm  members  of  the 
estabUshment  Thio  same  group  contains  the  quarters  of 
the  novices. 

This  stereotyped  arrangement  is  further  illustrated  by  CltMa^ 
the  accompanying  bird's  ^e  view  of  the  mother  establiah' 
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ment  of  Citeaux.    A  cross  (A),  planted  on  the  high  road. 
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directs  travellers  to  the  gate' of  the  monastery,  reached  by. 
aa  avenu9  of  trees.  On  one  side  of  the  gate-house  (B} 
is  a  long  building  (C),  probably  the  ahnonry,  with  a 
donuitory  above  for  the  lower  class  of  guests.  On  the  other 
side  is  a  chapel  (D).  iVs  soon  as  the  porteir  heard  a  stranger 
knock  at  the  gate,  he  rose,  saying,  Dto  gratias,  the  oppor- 
^tunity  for  the  exercise  of  hospitality  being  regarded  as  a 
•cause  for  thankfulness.  On  opening  the  door  he-4velcomed 
the  new  arrival  with  a  blessing — Bmedicite.  He  tell  on 
liis  knees  before  him,  and  then  wenf  to  inform  the  abbot. 
However  important  the  abbot's  occupations  might  be,  he 
at  once  hastened  to  receive  him  whom  heaven  had  sent 
He  also  tln'ew  himself  at  his  guest's  feet,  and  conducted' 
him  to  the  chapel  (D)  purposely  built  close  to  the  gat& 
After  a  short  prayer,  the  abbot  committed  the  guest  to 
the  care  of  the  brother  hospitaller,  whos^  duty  it  was  to 
provide  fo.r  his  wants,  q.nd  conduct  the  beast  on  which  he 
might  bo  riding  to  the  stable  (F),  built  adjacent  to  the 
inner  gate-house  (£!).  This  inner  gate  conducted  into 
the  base  court  (T),  round  which  were  placed  the  bams, 
stables,  cow-sheds,  ^c.  On  the  eastern  side  stood  the 
dormitory  of  the  lay  brothers, yro^rc*  converdXQt)^  detached 
from  the  cloister,  with  cellars  and  storehouses  below.  At 
(H),  also  outside  the  monastic  buildings  proper,  was  the 
abbot's  house,  and  annexed  to  it  the  guest-house.  For 
these  buildings  there  was  a  separate  door  of  entrance  into 
the  church  (S).-  The  large  cloister,  with  its  surrounding 
arcades,  b  seen  at  V.  On  the  south  end  projects  the 
refectory  (K),  with  its  kitchen  at  (I),  accessible  from  the 
base  court  The  long  gabled  building  on  the  east  side  of 
the  cloister  contained  on  the  ground  floor  the  chapter- 
house and  caliefactory,  with  the  monks'  dormitory  above 
(M),  communicating  with  the  south  transept  of  the  church. 
At  (L)  was  the  staircase  to  the  dormitory.  The  small 
cloister  is  at  (W),  where  were  the  carols  or  cells  of  the  scribes, 
with  the  library  (P)  over,  reached  by  a  turret  staircaje. 
At  (11)  we  see  a  portion  of  the  infirmary.  The  whole  pre- 
cinct is  surrounded  by  a  strong  buttressed*  wall  (XXX), 
pierced  with  arches,  through  wMch  streams  of  water  are 
introduced  It  will  be  noticed  that  the  choir  of  the  church 
is  short,  and  has  a  square  end  instead  of  the  usual  apae. 
The  tower,  in  accordance  with  the  Cistordan  rule,  is  very 
lew.  The  windows  throughout  accord  with  the  studied 
simplicity  of  the  order. 

The  English  Cistercian  houses.,  of  which  there  are  such 
extensive  and  beautiful  remains  at  Fountains,  Rievaulx, 
Kiikstall,  Tintem,  Netley,  Ac,  were  mainly  arranged  after 
the  same  plan,  with  slight  local  variations.  As  an  example, 
we  give  the  grotmd-plan  of  Kirkstall  Abbey,  which  is  one 
of  the  best '  preserved  and  least  altered.  The  church  here 
Kirksull.  is  of  the  Cistercian  type,  with  a  short  chancel  of  two 
squares,  and  transepts  with  three  eastward  chapels  to  each, 
divided  by  solid  walls  (2  2  2).  The  whole  is  of  the  most 
studied  plainness.  The  windows  are  unomamented,  and 
the  nave  has  no  triforium.  The  cloister  to  the  soudi  (4) 
occupies  the  whole  length  of  the  nave.  On  the  east  side 
stands  the  two4iisled  chapter  house  (5),  between  which  and 
the  south  transept  is  a  sinall  sacristy  (3),  and  on  the  other 
side  two  small  apartments,  one  of  which  was  probably 
the  parlour  (6).  Beyond  this  stretches  southward  the 
calefactory  or  day-room  of  the  monks  (14).  Above  this 
whole  range  of  buildingTuns  the  monks'  dprmitory,  opening 
by  stairs  into  the  south  transept  of  the  church.  At  the 
other  end  were  the  necessaries.  On  the  south  side  of  the 
cloister  we  have  the  remains  of  the  old  refectory  (11), 
running,  as  in  Benedictine  houses,  from  east  to  west,  and 
the  new  refectory  (12),  which,  with  the  increase  of  the 
inmates  of  the  house,  superseded  it,'stretching,  as  is  usual 
in  Cistercian  houses,  from  north  to  south.  Adjacent  to 
this  apartment  are  the  remains  of  the  kitchen,  pontiy^and 
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buttery.  The  arches  bf  the  lavatory  ore  to  be  seen  near 
the  refectory  entrance.  The  western  side  of  the  cloister 
is,  as  usual,  occupied  by  vaulted  cellars,  supporting  on  the 
upper  story  the  dormitory  of  the  lay  brothers  (8).  Ex- 
tending from  the  south-east  angle  of  the  main  group  of 
buildings  are  the  waUs  and  foundations  of  s  secondary 
group  of  considerable  extent.  These  have  been  idcnti£cd 
cither  with  the  hospitium  or  with  the  abbot's  house,  but 
they  occupy  the  position  in  which  the  infirmary  is  more 
usually  found.  The  hall  was  a  very  spacious  apartment, 
measuring  S3  feet  in  length  by  48  feet  9  indies  in  breadth 
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and  was  divided  by  two  rows  of  columns.  The  fish-ponds 
lay  between  the  monastery  and  the  river  to  ths  soutL  The 
abbey  mill  was  situated  about  80  yards  to  the  north-west. 
The  mill-pool  may  be  distinctly  traced,  together  with  the 
gowt  o\  mill  stream. 

Fountains  Abbey,  first  founded  A.D.  1132,  deserves 
special  notice,  as  one  of  the  largest  and  >e8t  preserved 
Cistercian  houses  in  England.  But  the  earlier  buildings 
received  considerable  additions  and  alterations  in  the  later 
period  of  the  order,  causing  deviations  from  the  strict 
Cistercian  typ&  The  church  stands  a  short  distance  to 
the  north  of  the  river  Skell,  the  buildings  of  the  abbey 
stretching  down  to  and  even  across  the  stream.  We  have 
the  cloister  (H)  to  the  south,  vnth  the  three^led  chapter- 
house (I)  and  (Refectory  (L)  opening  from  its  eastern  walk, 
and  the  refectory  (S),  ^th  the  kitchen  (Q)  and  buttery  (T) 
attached,  at  right  angles  to  its  southern  walk.  Parallel 
with  the  western  walk  is  an  immense  vaulted  substructure 
(U),  incorrectly  styled  the  cloisters,  serving  as  cellars  and 
store-rooms,  and  supporting  the  dormitory  of  the  conversx 
above.     This  building  extended  across  the  river.     At  it3 
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S.  W.  corner  trare  the  necessaries  (V),  also  Luilt,  as  asual, 
above  the  swiftly  flowing  stream.  The  monks'  dormitory 
was  in  its  usoal  position  above  the  chapter-house,  to  the 
south  of  the  transept  As  peculiarities  of  arrangement 
may  be  noticed  the  position  of  tht  kitchen  (Q),  between  the 
refectory  and  calefactoiy,  and  of  tke  infirmaiy  (W)  ^unless 
there  is  some  error  in  its  designation)  above  th^  river  to 
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;he  west,  adjoining  the  guest-houses  (XX).  We  may  also  call 
ittention  to  the  greatly  lengthened  choir,  commenced  hy 
Abbot  John  of  York,  1203-1211,  and  carried  on  by  his 
fUGoeasor,  terminating,  like  Durham   Cathedral,  in  an 


eastern  transept^  the  work  of  Abbot  John  of  Kent,  1220- 
1247,  and  to  the  tower  (D),  added  not  long  before  the  dis- 
solution hy  Abbot  Huby,  1404-1526,  in  a  very  unusual 
position  at  the  northern  end  of  the  north  transept  The 
abbot's  house,  the  largest  and  most  remarkable  example  ol 
this  class  of  buildings  in  the. kingdom,  stands  south  to 
the  east  of  the  church- and 'Cloistei>&om  which  it  is  divided 
bythe  kitchen  court  (K),  surrounded  by  the  ordinary  domestic 
offices.  A  considerable  portion  of  this  house  was  erected 
on  arches  over  the  SkelL  The  size,  and  character  of  this 
house,  probably,  at  the  time  of  its  erection,  the  most 
spacious  house  of  a  subject  in  the  kingdom,  not  a  castle, 
bespeaks  the  wide  departuse  of  the  Cistercian  order  from 
l^e  stem  simplicity  of  the  original  foundation*^  The  hall 
(2)  was  .one  of  the  most  spaaous  and  magnificent  apart^ 
ments  in  medissval  times,  measuring  170  feet  by  70  feet 
Like  the  hall  in  the  castle  at  Winchester,  and  Westmixister 
Hall^  as  originally  built,  it  was  divided  by  18  pillars  and 
arches',  with  B  alftles.  Among  other  apartments,  for  the 
designation  of  which  we  must  refer  to  the  ground-plan, 
was  s  domestic  oratory  or  chapel,  46}  feet  by  23  leet,  and 
a  kitchen  (7),  50  feet  by  38  feet  The  whole  arrangements 
and  character  of  the  building  bespeak  the  rich  and  powerful 
feudal  lord,  not  the  humble  father  of  a  body  of  hard- 
working brethren^  bound  by  vows  to  a  life  of  poverty  and 
self-denyii^  toil  In  the  words  of  Dean  Mihnan,  "the 
superior,  onoe  a  man  bowed  to  the  earth  with  humility^ 
care-worn,  pale,  emaciated,  with  a  coarse  habit  bound 
with  a  cord,  wiUi  naked  feet,  had  be<;ome  an.  abbot  on  his 
curvetting  palfrey,  in  rich  atture,  with  his  silver  cross  before 
him,  travelling  to  take  his  place  amid  the.  lordliest  of  the 
reaUn,"— (Zot.  ChruL,  voL  iii.  p.  330.)- 

The  bjuldings  of  the  Austin  Canons  or  Black  Canoni  Blaclr  e 
^so  called  from  the  colour  of  their  habit)  present  fewAuUn 
distinctive  peculiarities.  .  This  order  had  its  first  seat  in  <^*noM 
England  at  Colchester,  where  a  house  for  Austin  Canons 
was  founded  about  A.D.  1105,  and  it  very  soon  spread 
widely.  As  an  order  of  regular  clergy,  holding  a  middle 
position  between  monks  and  aecular  canons,  almost  resem- 
bling  a  community  of  parish  priests  living-  unde^  rule, 
they  adopted  naves  of  great  length  to  accommodate  large 
congregations.  The  choir  is  usually  bug,  and  is  somei- 
times,  as  at  Llanthony  and  Christ  Chun^  (Twynham^, 
shut  off  from  the  aisles,  or,  as  at  Bolton,  Hirknamj  <be.,  is 
destitute  of  aisles  altogether.  The  nave  in  the  northern 
houses,  not  imfrequently,  had  only  a  north  aisle,  as  at 
Bolton,  Brinkbum,  and  Lanercost  The  arrangement  of 
the  monastic  buildings  followed  the  ordinary  type.  The 
prior's  lodge  was  al^iost  invariably  attached  to  the  S.W. 
angle  of  tiie  nare.  The  annexed  plan  of  the  Abbey  of 
St  Augpirtine'a  at.  Bristol,  now  the  cathedral  church  of  BrfftoL 
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that  c<ty,  shows  the  arrangement  of  th^  buildings,  which 
departs  very  little  from  the  ordinary  Benedictine  type. 
The  Austin  Canons'  house  at  Thornton,  in  liinoolnshire,  is 
remarkable  for  the  size  and  magnificence  of  its  gate-house, 
the  upper  floors  of  which  formed  the  guest-house  of  the 
establishment^  and  for  possessing  an  octagonal  chapter- 
house of  Decorated  data 

;  The  PremonstratensicM  regular  canons,  or  White  Oanons, 
had  as  many  as  35  houses  in  England,  of  which  the  most 
perfect  remaining  are  those  of  Easby,  Yorkshire,  and 
Bayham,  Sussex.  The  head  house  of  the  order  in  England 
was  Welbedc  This  order  teas  a  reformed  branch  of  the 
Austin  canons,  founded,  A.D.  1119,  by  Norbert  (bom  at 
Xanten,  on  the  Lower  Rhine,  c.  1080)  at  Prdmontrd,  a 
secluded  marshy  valley  in  the  forest  of  Coucy,  in  the 
diocese  of  Laon.  The  order  spread  widely.  Even  in  the 
founder's  lifetime  it  possessed  houses  in  Syria  and  Pales- 
tine. It  long  maintained  its  rigid  austerity,  till  in  the 
course  of  ^^ars  wealth  impaired  its  discipl^e,  and  its 
meitibers  sank  into  indolence  and  luxury.  >  The  Pcemon- 
stratenstans  wore  brought  to  England  ^rtly  after  A.D. 
1140,  and  were  first  settled  at  Newhouse,  in  Lincolnshire, 
near  the  Humber.  The  ground-plan  of  Easby  Abbey, 
owing  io  its  situation  on  the  edge  of  the  steeply-sloping 
banks  of  a  river,  is  singularly  irregular.  The  doister  is 
didy  placed  on  the  south  side  of  the  church,  and  the 
chief  buildings  occupy  their  usual  positions  round  it 
But  the  cloister  garth,  as  c^t  Chichester,  is  not  rectangu- 
lar, and  aU  the  surrounding  buildings  are  thus  made  to 
sprawl  in  a  very  awkward  fashion.  ■  The  church  follows 
the  plan  adopted  by  the  Austin  canons  in  their  northern 
abbeys,  and  has  oxdy  one  aisle  to  the  nave — that  to  the 
north;  while  the  choir  is  long,  narroW|  and  aisleless. 
Each  transept  has  an  aisle  to  the  east^  forming  three 
chapels.     ' 

The  church  at  Bayham  was  destitute  of  aisle  either  to 
nave  or  choir.  The  latter  terminated  in  a  three-sided  apse. 
This  church  is  remarkable  for  its  exceeding  narrowness  in 
proportion  to  its  length.  Extending  in  longitudinal  dimen- 
sions 257  feet,  it  is  not  more  than  25  feet  broad.  To 
adopt  the  words  of  Mr  Beresford  Hope — ^"Stem  Fi-emon- 
stratensian  canons  wanted  no  congregations,  and  cared 
for  no  processiona;  therefore  they  biult  their  church  like  a 
long  room. 
CsnhnBiaD.  The  Carthusian  order,  on  its  establishment  by  St  Bruno, 
about  A.D.  1084,  developed  a  greatly  modified  form  and 
arrangement  of  a  monastic  institution.  Thd  principle  of 
this  order,  which  combined  the  coenobitie  With  the  solitary 
life,  demanded  the  erection  of  buildings  on  a  novel  plan. 
This  plan,  which  was  first  adopted  by  St  Bruno  and  his 
twelve  companions  at  the  original  institution  at  Chartreux, 
near  Qrenoble,  was ^  maintained  in  all  the  Carthusiaa 
establishments  throughout  Europe,  even  after  the  ascetic 
severity  of  the  order  had  been  to  some  extent  relaxed;  and 
the  primitive  simplicity  of  their  buildings  had  been  ex- 
changed for  the  magnificence  of  decoration  which  charac- 
terises such  foundations  as  the  Certosas  of  Pavia  and 
Florence.  According  to  the  rule  of  St  Bruno,  all  the 
members  of  a  Carthusian  brotherhood  lived  in  the  most 
absolute  solitude  and  silence.  Each  occupied  a  small 
detached  cottage,  standing  by  itself  in  a  small  garden 
surrounded  by  high  waUs  and  connected  by  a  common 
corridor  or  cloister.  In  these  cottages  or  cells  a  Carthusian 
monk  passed  his  time  in  the  strictest  asceticism,  only 
leaving  his  solitary  dwelling  to  attend  the  services  of  the 
Church,  except  on  certain  days  when  the  brotherhood 
assembled  in  the  refectory. 

The  peculiarity  of  Uie  arrangements  of  a  Carthusian 
monastery,  or  charUr-kouse,  as  it  was  called  in  England, 
from  a  corruption  of  the  French  chartreux,  is  exhibited  in 


the  plan  of  that  of  Clermont,  from  VioUetle  Due. '  The  ClerooL 
whole  estaUishment  is  surroooded  with  a  wall,  furnished 
at  interrals  with  watch  towers  (R).  The  enclosure  is 
divided  into  two  courts,  of  which  the  eastern  court,  sur- 
rounded by  a  cloister,  from  which  the  cottages  of  the 
monks  (I)  open,  is  much  the  larger. .  The  two  courts  are 
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divided  1^  the  main  bnfldings  of  the  monasteiy,  including 
the  church,  the  sanctuary  (A),  divided  from  (B),  the  monks' 
choir,  by  a  screcm  with  two  altars,  the  smaller  cloister  to 
the  south  (S)  surrounded  by  the  chapter-house  (E),  tho 
refectory  (X) — ^these  buildings  occupying  their  normal 
position— and  the  chapel  of  Pontgibaud  (K).  The  kitchen 
with  its  offices  (Y)  lies  behind  tho  refectory,  accessible 
from  the  outer  court  without  entering  the  cloister.  To 
the  north  of  the  church,  beyond  the  sacristy  ^L),  and  the 
side  chapels  (M),  we  find  the  ceU  of  the  sub-pnor  (a),  with 
its  garden.  The  lodgings  of  the  prior  (G)  occupy  the 
centre  of  the  outer  court,  immediately  in- front  of  the  west 
door  of  the  church,  and  face  the  gateway  of  the  convent  (O^ 
A  small  raised  court  with  a  fountain  (C)  is  before  it  This 
outer  court  also  contains  the  guest-chambeis  (P),  the 
stables,  and  lodgings  of  the  lay  brothers  (1^^  the  bama 
and  granaries  (Q),  the  dovecot  (H),  and  tho  pakehooae  (T). 
At  (Z)  is  the  prison.  (In  this  outer  court,  in  all  the  earlier 
foundations,  as  at  Witham,  thertf  was  a  smaller  church  in 
addition  to  the  huger  church  of  the  monks.)  The  outer  and 
inner  court  are  connected  by  a  long  passage  (F),  wide 
enough  to  admit  a  cart  laden  with  wood  to  supply  the 
cells  of  the  brethren  with  fuel  The  number  of  cdls  surw 
rounding  the  great  cloister  is  18.  They  are  aU  arranged 
on  a  uniform  plan.  Each  little  dwelling  contains  three 
rooms  :  a  sitting-room  (C),  warmed  with  a  stove  in  winter; 
a  slcepiug-room  (D),  furnished  with  a  bed,  a  table,  a  bench, 
and  a  bookcase;  and  a  closet  (E).  Between  tho  cell  and 
the  cloister  gallery  (A)  is  a  passage  or  corridor  (B),  cutting 
ofif  the  inmate  of  the  cell  from  all  sound  or  movement 
which  might  interrupt  his  meditations.    The  superior  had 
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free  access  to  this  corridor,  and  tkrough  open  niches  was  able 
to  inspect  the  garden  without  being  seen.  At  (I)  is  the 
hatch  or  tiUTi-tiS>le,  in  which  the  daily  aUowance  of  food  was 
deposited  bj  a  brother  appointed  for  that  purpose,  afford- 
ing oo  view  either  inwards  or  outwards.    (H)  is  the  garden, 


CtfthaauB  GoU,  CSmidooI 

coltivated  by  the  occupant  of  the  oeD.  At  (K)  is  the 
wood-house.  (F)  lb  a  covered  walk,  with  the  necessary  at 
the  end.  These  arrangements  are  found  with  scarcely  any 
▼ariation  in  all  the  charter-houses  of  Western  Europe. 
The  Yorkshire  Charter-house  of  Mount  Oiaoe,  founded  by 
Thomas  Holland  the  young  Duke  of  Surrey,  nephew  <i 
Richard  IL,  and  Mar^al  of  England,  during  the  revival 
of  the  popularity  of  the  order,  about  a.d.  1397,  is  the  most 
perfect  and  best  preserved  English  ezampla  It  is  charac- 
terised by  all  the  simplicity  of  the  order.  Tlie  church  is  a 
modest  building,  long,  narrow,  and  aialelesa.  Within  the 
wall  of  enclosure  are  two  courta  The  amaUer  of  the  two, 
the  sonthy  presents  the  usual  arrangement  of  chunch,  refeo^ 
tory,  Ac,  opening  out  of  a  cloister.  The  buildings  are 
plain  and  solid.  The  northern  court  contains  the  cdUs,  14 
in  number.  It  is  snrrr^unded  by  a  double  stone  wail,  the 
two  walls  being  about  30  feet  or  40  feet  apart.  Between 
these,  each  in  its  own  garden,  stand  the  cells ;  low-built 
two-storied  oottagea,  of  two  or  three  rooms  oo  the -ground- 
floor,  lighted  wiUi  a  larger  and  a  smaller  window  to  the 
sid^,  and  provided  with  a  doorway  to  the  court,  and  one  at 
the  bade,  opposite  to  one  in  the  outer  waD,  through  which 
the  monk  may  have  conveyed  the  sweepings  of  his  cell  and 
the  refoae  of  his  garden  to  the  **  eremus  "  beyond.  By  the 
aide  of  the  door  to  the  court  is  a  little  hatch,  throngfa  which 
the  daily  pittance  of  food  was  supplied,  so  contrived  by 
turning  at  an  angle  in  the  wall  that  no  Que  could  either 
look  in  or  look  out  A  very  perfect  example  of  this  hatch 
— an  arrangement  beionging  to  all  Carthusian  houses — 
exists  at  Miraflores,  near  Buzgoa,  whkk  remains  neariy  as 
it  was  completed  in  1480. 

Tliere  were  only  nine  Carthunan  hoosei  in  Ibg^^nd. 
The  earliest  was  t^  at  Witham  in  Somenetshire,  founded 
by  Heniy  H,  by  whom  the  order  was  first  brought  into 
England.  The  wealthiest  and  jnost  magnificent  was  that 
of  Shene  or  Richmond  in  Surrey,  founded  by  Heniy  V.. 
about  I.D.  1414.  The  dimensions  of  the  buildings  at 
Sbene  are  stated  to  have  b^sn  remarkably  large.  The 
^^reat  court  measoied  300  feet  by  250  feet ;  the  cloisters 
were  a  squaie  of  600  feet ;  the  hall  was  110  feet  in  length 
hj  60  feet  in  bresdth.  The  meet  celebrated  histori'cal)  j  is 
the  Charter-house  of  London,  founded  by  Sir  Walter  Manny 
A..D.  1371.  the  OBtmt  id  which  is  preserved  by  the  Ounons 


public  school  established  on  the  site  by  Thomas  Sutton 
A.D.  1611.. 

An  article  on  monastic  arrangements  would  be  incom- 
plete without  some  account  of  the  convents  of  the  Mendi-  lf«idlev* 
cant  or  Preaching  Friars,  including  the  Black  Friars  or ''<■>«> 
Dominicans,  the  Grey  or  Frsociscans,  the  White  or  Carmel- 
ites, the  Eremite  or  Austin  Friars.  These  orders  arose  at 
the  beginning  of  the  1 3th  centuiy,  when  the  BenodictineSi 
together  with  their  various  reformed  branches,  had  termi- 
nsied  their  active  mission,  and  Christiau  Europe  was  rend) 
for  a  new  religious  revival  Planting  themselves,  as  a  rule, 
in  large  towns,  and  by  preference  in  the  poorest  and  most 
densely  populated  districts,  the  Preaching  Friars  were 
obliged  to  adapt  their  buildings  to  the  requirementa  of  the 
site.  Beguiarity  of  arrangement,  therefore,  was  not  pos- 
sible, even  if  they  had  studied  it'  Their  churches,  buUt 
for  the  reception  of  large  congregatioos  of  hearers  rather 
than  worshippers,  form  a  class  by  themselves,  totally  unlike 
those  of  the  elder  orders  in  ground-pbn  and  character. 
They  were  usually  long  parallelograms  unbroken  by  tran- 
septs.  Tl^  nave  very  usually  consisted  of  two  equal  bodies, 
one  containing  the  stalls  of  the  brotherhood,  the  other  left 
entirely  free  for  the  congregation.  The  constructional 
choir  is  often  wanting,  the  whole  church  forming  one  onin* 
terrupted  structure,  with  a  continuous  range  of  windows. 
The  east  end  was  usually  square,  but  the  Friars  Church  at 
Winchelsea  had  a  polygonal  apse.  We  not  unfroquently 
find  a  single  transept,  sometimes  of  great  sixc,  rivalling  or 
exceeding  the  nave.  This  arrangement  is  frequent  in 
Ireland,*  where  the  numerous  small  friaries  afford  admirable 
exemplifications  of  these  peculiarities  of  ground-plan.  The 
friars  churches  were  at  fiist  destitute  of  towers ;  but  in  tha 
14th  and  15th  centuries,  tall,  slender  towers  were  con^ 
monly  inserted  between  the  nave  and  the  choir.  The  Qrey 
Frian.  at  Lynn,  where  the  tower  is  hexagonal,  is  a  good 
example.  The  arrangement  of  the  monastic  buildings  is 
equally  peculiar  and  characteristic     Wc  miss  entirely  the  ^ 

regulari^  of  the  buildings  of  the  earlier  orders.     At  the 
Jacobins  at  Puis,  a  cloister  lay  to  the  north  of  the  long  « 

narrow  church  of  two  parallel  aisles,  while  the  refectory— 
a  room  of  immense  length,  quite  detached  from  the  cloister 
— etretched  across  the  area  before  the  west  front  of  tha 
church.  At  Toulouse  the  nave  also  has  two  parallel  aisles, 
but  the  choir  is  apaidal,  with  radiating  chapels.  The  refcc* 
tory  stretches  northwards  at  right  angles  to  the  cloister,  which 
lies  to  the  north  of  the  chtu^dh,  having  the  chapter-house 
and  sacristy  on  the  east  As  examples  of  English  friaries, 
the  Dominican  house  at  Norwich,  and  those  of  the  Domini-  Norwich, 
xans  and  Franciscans  at  Gloucester,  may  be  mentioned.  The  OloacMtor. 
church  of  the  Black  Friare  of  Norwich  departs  from  the 
original  type  in  the  nave  (now  St  Andrew's  Hall),  in  having 
re^^ilar  aisles^  In  this  it  resembles  the  earlier  examples  of 
the  Qrey  Friars  at  Reading.  The  choir  is  long  and  aislo- 
less ;  an  hexagonal  tower  between  the  two,  like  that  exist* 
ing  at  Lynn,  has  perished.  The  cloister  and  monastic 
bmldings  remain  tolerably  perfect  to  the  norlL  The 
Dominican  convent  at  Gloucester  still  exhibits  the  cloister- 
court,  on  the  north  side  of  which  is  the  desecrated  church. 
The  refectory  is  on  the  west  side,  and  on  the  south  the 
dormitory  of  the  ISth  century.  This  is  a  remarkably  good 
example.  There  were  18  cells  or  cubicles  on  each  sidoi 
divided  by  partitions,  the  bases  of  which  remain.  On  the 
east  side  was  the  prior's  house,  a  building  of  later  date. 
At  the  Grey  or  Franciscan  Friars,  the  chureh  followed  the 
ordinary  type  in  having  two  equal  bodies,  each  gabled/ 
with  a  continuous  range  of  windowa  There  was  a  slender 
tower  between  the  nave  and  choir.  Of  the  convents  of  the 
Carmelite  or  White  Friars  we  have  a  good  example  in  the 
Abbey  of  Hulme,  near  Alnwick,  the  first  of  the  order  in  Hstau^ 
En^^d,  founded  a.d.  1240.     The  church  is  a  narrow 
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Mendi^nt  oblong,  destitute  of  aisles,  123  feet  long  by  only  26  feet 

Friars.  wide.  The  cloisters  are  to  the  south,  with  the  chapter- 
house, (Sec,  to  the  east,  with  the  dormitory  over.  The 
prior's  lodge  is  placed  to  the  west  of  the*  cloister.  The 
guest-houses  adjoin  the  entrance  gateway,  to  which  a  chapel 
was  annexed  on  the  south  side  of  the  conventual  area. 
The  nave  of  the  church  of  the  Austin  Friars  or  Eremite 
in  London  is  still  standing.  It  is  of  Decorated  date,  and 
has  wide  centre  and  side  aisles,  divided  by  a  very  light  and 
graceful  arcade.  Some  fragments  of  the  south  walk  of  the 
cloister  of  the  Grey  Friars  exist  among  the  buildings  of 
Christ's  Hospital  or  the  Blue-Coat  School  Of  the  Black 
Friars  all  has  perished  but  the  name.  Taken  as  a  whole, 
the  remains  of  the  establishments  of  the  friars  afford  little 
warrant  for  the  bitter  invective  of  the  Benedictine  of  St 
Alban's,  Matthew  Paris  : — "  The  friars  who  have  been 
founded  hardly  40  years  have  built  residences  as  the 
palaces  of  kingSL  These  are  they  who,  enlarging  day  by 
day  their  sumptuous  edifices,  encircling  them  with  lofty 
walls,  lay  up  in  thorn  their  incalculable  treasures,  impru- 
dently transgressing  the  bounds  of  poverty,  and  violating 
the  very  fundamental  rules  qf  their  profession,"  Allowance 
must  here  be  made  for  jealousy  of  a  rival  order  just  rising 
in  popularity. 
Every  large  monastery  had  depending  upon  it  one  or 

CellA.  more,  smaller  establishments  known  as  cdU.  These  ceUs 
were  monastic  colonies,  sent  forth  by  the  parent  house,  and 
planted  on  some  outlying  estate.  As  an  example,  we  may 
refer  to  the  small  religious  house  of  St  Mary  Magdalene's, 
a  ceU  of  the  great  Benedictine  house  of  St  Mary's,  York,  in 
the  valley  of  the  Witham,  to  the  south-east  of  tho  city  of 
Lincoln.  This  consists  of  one  long  narrow  range  of  build- 
ing, of  which  the  eastern  part  formed  the  chapel,  and 
Xhe  western  contained  tho  apartments  of  the  handful  of 
monks  of  which  iv  was  tho  home.  To  -the  east  may  be 
traced  the  site  of  the  abbey  mill,  with  its  dam  and  mill- 
lead.  These  cells,  when  belonging  to  a  Cluniac  house, 
were  called  Obedientia!, 

The  plan  given  by  VioUot  le  Due  of  tho  Priory  of  St 
Jean  des  Bans  JIamme$,  a  Cluniac  cell,  situa'^d  between 
the  town  of  Avallon  and  the  village  of  Savigny,  shows  that 
these  diminutive  establishments  comprised  every  essential 

,  feature  of  a  monastery, — chapel,  cloister,  chapter-room, 

refectory,  dormitory,  all  grouped  according  to  the  recog- 
nised arrangcmeat 

These  Cluniac  obcdientm  differed  from  the  ordinary 
Benedictine  cells  in  being  also  places  of  punishment,  to 
which  monks  who  had  boon  guilty  of  any  grave  infringe- 
ment of  the  rules  were  relegated  as  to  a  kiud  of  peniten- 
tiary. Here  they  were  placed  under  the  authority  of  a 
prior,  and  were  condemned  to  severe  manual  labour,  ful- 
611ing  the  duties  usually  executed  by  the  lay  brothers,  who 
acted  as  farm-servants. 

The  outlying  farming  estabEshments  belonging  to  the 
monastic  foundations  were  known  as  viUw  or  granges. 
They  gave  employment  to  a  body  of  ccnversi  and  labourers 
under  the  management  of  a  monk,  who  bore  the  title  of 
Brother  HospiialUr — the  granges,  like  their  parent  in- 
stitutions, affording  shelter  and  hospitality  to  belated 
travellers. 

Authorities. ' — ^Dugdale,  Monattieon;  Foebrooke,  British 
MonacMsm;  Helyot,  Didionnaire  des  Ordres  Religieuz; 
Lenoir,  ArchUtdvre  Monastique;  Viollet  le  Due,  Didior*.- 
naire  Baisonnie  de  VArckUedwre  Franeaiae;  Walcott, 
Conventual  Arrangement;  Willis,  Abbey  of  St  Ocdl;  Archooo- 
logical  Journal,  vol  v.,  Cenventual  Buildings  of  Canter' 
bury  ;  Curzon^  Mowisteries  of  the  Levant.  (e.  y.) 

ABBLA.TE  GKASSO,  a  town  in  the  north  of  Italy,  near 
the  Ticino,  14  miles  W.S.W.  of  Milan.  It  has  silk  manu- 
factures, and  contains  about  5000  inhabitants. 


ABBON  or  Fleury.  or  Abbo  Floriacensis,  a  learned 
Frenchman,  born  near  Orleans  in  945.  He  distinguished 
himself  in  the  schools  of  Paris  and  Rheims,  and  was  a  profi- 
cient in  science,  as  known  in  his  time.  After  spending  two 
years  in  England,  assisting  Archbishop  Oswald  of  York  in 
restoring  the  monastic  system,  he  returned  to  France,  and 
was  made  Abbot  of  Fleury  (970).  He  was  twice  sent 
to  Rome  by  Robert  the  Wise  (986,  996),  and  on  each  occa- 
sion succeeded  in  warding  off  a  threatened  papal  interdict. 
He  was  killed  in  1004,  in  endeavouring  to  quell  a  monkish 
revolt.  He  wrote  an  epitome  of  the  Lives  of  the  Boman 
Pontiffs,  besides  controversial  treatises,  letters,  &c. 

ABBOT,  the  head  and  chief  governor  of  a  community 
of*  monks,  called  also  in  the  East  Archimandrita,  from 
mandrOf  **  a  fold,"  or  ffegumenos.  The  name  <d>bot  is  derived 
from  the  Hebrew  a»,  Ab,  or  father,  through  the  Syriac 
Abba,  It  had  its  origin  in  the  monasteries  of  Syria, 
whence  it  spread  through  the  East,  and  soon  became 
accepted  generally  in  all  languages  as  the'^designation  of 
the  head  of  a  monastery.  At  first  it  was  employed  as  a 
respectful  title  for  any  monk,  as  we  learn  from  St  Jerome 
(in  Epist.  ad  Gal.  iv.  6,  in  Matt  xxiii.  9),  but  it  was  soon 
restricted  to  the  Superior. 

The  name  abbot,  though  general  in  the  West,  was  not 
universal  Among  the  Dominicians,  Carmelites,  Angus- 
tines,  Ac.,  the  superior  was  called  Prasposiius,  **  Provost," 
and  Prior;  among  the  Franciscans,  Custos,  "Guardian;" 
and  by  the  monks  of  Camaldoli,  Mqfor. 

Monks,  as  a  rule,  were  laymen,  nor  at  the  outset  was 
the  abbot  any  exception.  All  orders  of  clergy,  therefore* 
even  the  "doorkeeper,"  took  precedence  of  him.  r 
the  reception  of  the  sacraments,  and  for  other  religious 
offices,  the  abbot  and  hi^  monks  were  commanded  to 
attend  the  nearest  cb.uictL'-^NovellcB,  1 33,  c  ii.)  This  rule 
natumlly  proved  inconvenient  when  a  monastery  was 
situated  in  a  desert,  or  at  a  distance  from  a  city,  and 
necessity  compelled  the  ordination  of  abbota  This  innova- 
tion was  not  introduced  without  a  stniggle,  ecclesiastical 
dignity  being  regarded  as  inconsistent  with  the  higher 
spiritual  life,  out,  before  the  dose  of  the  5th  century,  at  least 
in  the  East,  abbots  seem  almost  universally  to  have  become 
deacons,  if  not  presbyters.  The  change  spread  more 
slowly  in  the  West,  where  the  office  of  abbot  was  commonly 
filled  by  laymen  till  the  end  of  the  7th  century,  and 
partially  so  up  to  the  11th.  Ecclesiastical  Councils  were, 
however,  attended  by  abbots.  Thus,  at  that  held  at  Con- 
stantinople, A.D.  (48,  for  the  condemnation  of  Eutyches* 
23  archimandrites  or  abbots  sign,  with  30  bishops,  and, 
cir,  A.D.  690,  Archbishop  Theodore  -promulgated  a  canon, 
inhibiting  bishops  from  compelling  abbots  to  attend 
councila  Examples  are  not  uncommon  in  Spain  and 
in  England  in  Siaon  times.  Abbots  were  permitted 
by  the  Second  Council  of  Nicea,  A.D.  787,  to  ordain 
their  monks  to  the  inferior  orders.  '  This  rule  was 
adopted  in  the -West,  and  the  strong  pr^udice  against 
clerical  monks  having  gradually  broken  down,  eventually 
monks,  almost  without  exception,  belonged  to  some  grade 
of  the  ministry. 

Originally  no  abbot  was  permitted  to  rule  over  more 
than  one  monastic  community,  though,  in  some  exceptional 
cases,  Gregory  the  Great  allowed  the  rule  to  be  broken. 
As  time  went  on,  violations  of  the  rule  became  increasingly 
frequent,  as  is  proved  by  repeated  enactments  against  it. 
The  cases  of  Wilfrid  of  York,  cir,  a.d.  675,  who  held  the 
abbacy  of  the  monasteries  he  had  founded  at  Hexham  and 
Ripon,  and  of  Aldhelta,  who,  at  the  same  date,  stood  iu 
the  same  double  relation  to  those  of  Malmcsbury,  Frome» 
and  Bradford,  are  only  apparent  transgressions  of  the  rule. 
We  find  more  decided  instances  of  plurality  in  Hugh  of 
the  royal  Carlovingian  house,  dr.  720,  who  was  at  the  saiuo 
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time  Bishop  of  Rouen,  Parii,  Baycux,  and  Abbot  of  Fonte- 
nelle  and  Jumii^gcs ;  and  Sidonius,  Bishop  of  Constance, 
who,  being  already  Abbot  of  Rcichenau,  took  the  abbacy  of 
St  Gall  alia  Ilatto  of  Mentz,  or.  912|  annexed- to  his 
see  no  less  than  12  abbacies. 

In  Egypt,  the  first  home  of  monasticism,  we  find  abbots 
f»  chief  or  archimandriUt  exercising  juriisdiction  oyer  a 
large  number  of  communities,  each  of  which  hod  ita  own 
abbot  Thus,  Cassian  speaks  of  an  abbot  in  the  Thebaid 
who  had  -  500  monks  under  him,  a  number  exceeded  in 
other  cases.  In  later  times  also,  general  jurisdiction  was 
exercised  over  the  houses  of  their  order  by  the  abbots  of 
Monte  Cassino,  St  Dahnatius,  Clugny,  &q,  ..  The  abbot  of 
Cassino  was  styled  Abbas  Abbaium,  ■..,  The  chi^s  of  other 
orders  had  the  titles  of  Abbas,  OeneraliSf  or  Jfagistsr,  or 
Minister  Gensralis, 

Abbots  were  originally  subject  to  epiiBCOpal  jurisdiction, 
and  continued  generally  so,  in  fact,  in  .the  West  till  the 
11th  century.  The  Codex  of  Justtjiian  (liU  L  tit*  iii  de 
Ep.  leg.  xL).  expressly  subordinates  the  abbot  to  epis- 
copal oversight  .The  first  case  recorded  of  the  partial 
exemption  of  an  abbot  from  ^isoopal  control  is  that  of 
Faustus,  Abbot  of  Lerins,  at  the  Council  of  Aries,  a.d. 
456 ;  but  the  oppressive  conduct,  and  exorbitant  claims 
and  exactions  of  bishops,  to  which  this  repugnance  to 
episcopal  control  is  to  be  traced^  far  more  than  to  the 
arrogance  of  abbots,  rendetjed  it  increasingly  frequent, 
and,  in  the  6th  century,  the  practice  of  exempting  rel^ous 
bouses  partly  or  altogether  irom  episcopal  control,  and 
making  them  responsible  to  the  Pope  alone,  received  an 
impulse  from  Gregory  the  Great  ^;  These  exceptbns, 
though  introduced  with  a  good  object,  had  grown  into  a 
wide^read  and  crying  evil  by  the  12th  century^  virtually 
creating  an  vatperiuBi  »n  trnpsno/and  entirely  depriving 
the  bishop  of  all  authori^  over  the  chief  centres  of  power 
tiud  influence  in  his  diocese.  In  the  12th.oentui7  the 
abbots  of  Fulda  claimed  precedence  of  the  Archbishop  of 
CologncL  Abbots  more  and  more  aped  episcopal  state, 
and  in  defiance  of  the  express  prohibition  of  early  councils, 
and  the  protests  of  St  Bernard  and  others,  adopted  the 
episcopal  insignia  of  mitre,  ring,  gloves,  and  sandaU'  A 
mitre  is  said  to  have  been  granted  to  the  Abbot  of  Bobbxo 
by  Pope  Theodorus  L,  A.x>.  643,  and  to  the  Abbot  of  St 
Savianus  by  Sylvester.  H,  A.P.  1000.  f  Ducange  asserts 
that  pontifical  insignia  were  first  assigned  to  abbots  by 
John  XYUL,  A.D.  1004-1009;  but  the  first  undoubted 
grant  is  said  to  be  that  to  the  Abbot  of  St  MaTiminifln  at 
Treves,  by  Gregory  VIL  (Hildebrand),  a.d.  1073-^085. 
The  mitred  abbots  in  England  wen^  ^ose  of  -Abingdon, 
St  Alban's,  Bardncy,  Battle,  Bury  St  Edmund's,  St  Augus- 
tine's Canterbury,  Colchester,  Croyland,  Evesham,  Glas- 
tonbury, Gloucester,  St  Benet's  Hulme, .  Hyde,  Mabnes- 
bury,  Peterborough,  Ramsey,  Reading,  Selby,  Shrewsbury, 
Tavistock,  Thbmey,  Westminster,  Winchcombe,  St  Mary's 
York.  Of  these  the  precedence  was  originally  yielded  to 
the  Abbot  of  Glastonbury,  until  in  a.d.  1154  Adrian  IV. 
(Nicholas '  Breakspear)  granted  it  to  the  Abbot  of  St^ 
Alban's,  in  which  monastery  he  had  been  brought  up. 
Next  after  the  Abbot  of  St  Alban's.  lanked  the  Abbot  of 
Westminster. 

To  Hiatingniwh  abbots  from  bishops,  it  was  ordained  that 
their  mitre  should  be  made  of  less  costly  materials,  and 
should  not  be  ornamented  with  gold,  a  rule  which  was 
soon  entirely  disregarded,  ■  and  t&i  the  crook  of  their 
pastoral  staff  should  turn  inwards  instead  of  outwards, 
'  indicating  that  their  jurisdiction  was  Umited  to  their  ewn 
bouse.  The  adoption  .of  episcopal  insignia  by  abbots 
was  followed  by  an  encroachment  on  episcopal  functions, 
which  had  to  be  specially  but  ineffectually  guarded  against 
by  the  Lateran  Council,  a.d.  1123.    In  the  East,  abbotSy 


if  in  priests'  orders,  with  the  consent  of  the  bishop,  were, 
as  we  have  seen,  permitted  by  the  Second  Niccne  Counod, 
A.D.  787,  to  confer  the  tonsure  and  admit  to  the  order  of 
reader ;  but  they  gradually  advanced  higher  .claims,  until 
we  find  them  authorised  by  Bellarmine  to  be  fssodatcd 
with  a  single  bishop  in  episcopal  consecmtions^  and  per- 
mitted  .by  Innocent  IV.,  a.o.  1489,  to  confer  both  the 
subdiaconatc  and  diaconate.. . .  Of  course,  they  always  and 
everywhere  had  the  power  of  admitting  their  own  monks; 
and  vesting  them  vdth  the  religious  habit  '  In  the  first 
instance,  when  a  vacancy  occurred,  the  bishop  of  the  diocese 
chose  the  abbot  out  of  the  monks  of  the  convent,  but 
the  right  of  election  was  transferred  by  jurisdiction  to 
the  monks  themselves,  reserving  to  the  bishop  the  con- 
firmation of  the  election  and  the  benediction,  of  the  new 
abbot.  In  abbeys  exempt  from  episcopal  jurisdiction,  th^ 
confirmation  and  benediction  had  to  be  conferred  by  the/ 
Pope  in  person,  the  house  being  taxed  with  the  expenses 
of  the  new  abbot's  journey  to  Rome.  By  the  rule  of  St 
Benedict,  the  consent  of  the  laity  was  in  some  unde- 
fined way  required ;  but  this  seems  never  to  have  been 
practically  enforced.  It  was  necessary  that  an  abbot 
should  be  at  least  25  years  of  age,  of  legitimate  birth,  a 
monk  of  the  house,  unless  it  furnished  no  suitable  tiii^ 
didate,  when  a  liberty  was  allowed  of  electing  from  anoth<7 
convent^  well  instructed  himself,  and  able  to  instruct  others, 
one  also  who  had  learned  how  to  command  by  having  prac- 
tised obedience.  .  In  some  exceptional  cases  an  abbot  was 
allowed  to  name  his^wn  successor.  Cassian  speaks  of  an 
abbot  in  Egypt  doing  this ;  and  in  later  times  we  have 
another  example  in  the  case  of  St  Bruno:  v  Popes  and 
sovereigns  gradually  encroached  pn  the  rights  of  the 
monks,  until  in  Italy  the  Pope  had  usurped  the  nomina- 
tion of  all  abbots,  and  the  king  ib  France,  with  the  ex- 
ception of  Clugny,  PrtoontnS,  and  other  houses,  -chiefs  uf 
their  order..  The. election  was  for  life,  unless  the  abbot 
was  canonicaUy  deprived  by  the  chiefs  of  his  order,  or, 
when  he  was  directly  subject  to  them,  by  the.  Pope  or  the 
bishop.  " 

'■■■'.  "The  ceremony  of  the  formal  admission  of  a  Benedictine 
abbot  in  JoieduBval  times  is  thus  prescribed  b^  thp  consuetu« 
dinary  of  Abingdon.  The  newly  elected  aboot  was  jto 
put  off  his  shoes  at  the^  door  of  the  ehmc^;  and  proceed 
barefoot,  to  meet  the  members  of  the  house  advancing  iii 
a  procession.. -\  After  proceeding  np  the  nave,  he  was  to 
kneel  and  pray  at  the  topmost  step  of  the  entrance  of  the 
choir,  into  which  he  was  to  be  introduced  by  the  bishop 
or  his  commissary,  and  placed  in 'his  stall  The  monks, 
then  kneeling,  gave  hiui  the  kiss  of  peace  on  the  hand, 
and- rising,  on  the  mouth,  the  abbot  holding  his  staff  of 
office.  He  then  put  on  his  shoes  in  the  vestiy,  and  a 
chapter  was  held, :  and  the  bishop  or  his  commissary 
preached  a  suitable  sermon. 

The  power  of  the  abbot  was  paternal  but  absolute; 
limited,  however,'  by  the  canons  of  the  church,'  and,fantil 
the  ■  general  establishment  of  exemptions;  by  episcopal 
control  As  a  rule,  however,  implicit  obedience  was  en* 
forced;  to  act  without  his  orders  was  culpable;  while  it 
was  a  sacred  duty  to  execute  his  orders,  however  unreai« 
sonable,  until  they  werewithdrawn*  Examples  among  the* 
Egyptian  monks  of  this  blind  submission  to  the  commands 
of  the  superiors,  exalted  into  a  virtue  by  those  who  rw 
garded  the  entire  crushing  of  the  individual  will  asthflf 
highest  excellence,  are  detailed  by  Cassian  and  others,— fl.f^»' 
a  monk  watering  a  dry  stick,  day  after  day,  for  months,  or 
endeavouring  to  remove  a  huge  rock  immensely  •  exceeding 
his  powers.  St  Jerome,  indeed,  lays  down,  as  the  principle 
of  the  compact  between  the  abbot  and  hismgnks^thafH^ey 
should  obey  their  superiors  in  aU  things,  and  f^orm  wlmt* 
ever  they  commanded.— <Ep.  2,  ad  Eustoch.  de  custody 
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▼i^gin.)  So  despotic  did  the  tjranny  become  in  the  West, 
that  in  the  time  of  Charlemagne  it  was  necessary  to  re- 
strain abbots  by  legal  enactments  from  mutilating  their 
monks,  and  putting  out' their  eyes;  while  the  rule  of  St 
Ck)lumba  ordained  100  lashes  as  the  punishment  for  very 
slight  offences.  An  abbot  also  had  the  -power  of  excom- 
municating refractory  nuns,  which  he  might  use  if  desired 
by  their  abbess. 

•    The  abbot  was  treated  with  the  utmost  submission  and 
reverence  by  the  brethren  of  his  house.     When  he  appeared 
either  in  chnrch  or  chapter  all  present  rose  and  bowed. 
His  letters  were  received  kneebng,  like  those  of  the  Pope 
and  the  king.     If  he  gave  a  command,  the  monk  receiving 
it  was  also  to  kneel     No  monk  might  sit  in  his  presence, 
or  leave  it  without  his  permission.     The  highest  place  was 
naturally  assigned  to  him,  both  in  church  and  at  table. 
In  the  East  he  was  commanded  to  eat  with  the  other  monks. 
In  the  West  the  rule  of  St  Benedict  appointed  him  a  sepa- 
rate table,  at  which  ho  might  entertain  guests  and  strangers. 
This  permission  opening  the  door  to  luxurious  living,  the 
Council  of  Aix,  a.d.  817,  decreed  that  the  abbot  should 
dine  in  the  refectory,  and  be  content  with  the  ordinary 
fare  of  the  monks,  unless  he  had  to  entertain  a  guest. 
These  ordinances  proved,  however,  generally  ineffectual  to 
secure  strictness  of  diet,  and  contemporaneous  literature 
abounds  with  satirical  remarks  atid  complaints  concerning 
the  inordinate  extravagance  of  the  tables  of  Ihe  abbots. 
When  the  abbot  condescended  to  dine  in  the  refectory,  his 
chaplains  waited  upon  him  with  the  dishes,  a  servant,  if 
necessary,  assisting  them.     At  St  Alban's  the  abbot  took 
the  lord's  seat,  in  the  centre  of  the  high  table,  and  was 
served  on  silver  plate,  and  sumptuously  entertained  noble- 
men, ambassadors,  and  strangers  of  quality.     When  abbots 
dined  in  their  own  private  hall,  the  rule  of  St  Benedict 
charged  them  to  invite  their  monks  to  their  table,  provided 
there  was  room,  on  which  occasions  the  guests  were  to  ab- 
stain from  quarrels,  slanderous  talk,  and  idle  gossipping. 
.The  complaint,  however,  was  sometimes  made  (as  by  Matt. 
ParisofWulsig,thethirdabbotof  St  Alban's),thatthey  invited 
ladies  of  rank  to  dine  with  them  instead  of  their  monks.    The 
ordinary  attire  of  the  abbot  was  according  to  rule  to  be  the 
same  as  that  of  the  monks.     But  by  the  10th  century  the 
rule  was  commonly  set  aside,  and  we  find  frequent  com- 
plaints of  abbots  dressing  in  silk,  and  adopting  great 
Bumptuou^ness  of  attire.     Nay,  they  sometimes  laid  aside 
the  monastic  habit  altogether,  and  assumed  a  secular  dress.* 
This  was  a  necessary  consequenceof  their  following  the  chase, 
which  was  quite  usual,  and  indeed  at  that  time  only  natural. 
With  the  increase  of  wealth  and  power,  abbots  had  lost 
much  of  their  special  religious  character,  and  become  great 
lords,   chiefly  distinguished  from  lay  lords  by  celibacy. 
Thus  we  hear  of  abbou  going  out  to  sport,  with  their  men 
carr}*ing  bows  and  arrows;    keeping  horses,   dogs,   and 
huntsmen ;  and  special  mention  is  made  of  an  abbot  of 
Leicester,  cir.  1360,  who  was  the  most  skilled  of  all  the 
nobility  in  hare-hunting.     In  magnificence  of  equipage  and 
retinue  the  abbots  vied  with  the  first  nobles  of  the  realm. 
They  rode  on  mules  with  gilded  bridles,  rich  saddles  and 
housings,  canying  hawks  on  their  wrist,  attended  by  an 
immense  train  of  attendants.     The  bells  of  the  churches 
were  rung  as  they  passed.     They  associated  on  equal  terms 
with  laymen  of  the  highest  distincuon,  and  shared  ail  tbcir 
pleasures  and  pursuits.     This  rank  and  power  was,  how- 
ever, often  used  most  beneficially.     For  instance,  we  read 
of  Whiting,  the  last  Abbot  of  Glastonbury,  judicially  mur- 
dered by  Henry  VIII.,  that  his  house  was  a  kind  of  well- 
ordered  court,  where  as  many  as  300  sons  of  noblemen  and 

>  Wilwonh,  the  fourth  Jibbot  of  St  Alban's,  circa  930,  U  cLareed  by 
Mfttthew  Pahs  with  aaopting  the  Attire  of  a  ■portaisaji. 


gentlemen,  who  had  been  sent  to  him  f6r  virtiioQS  educa* 
tion,  had  been  brought  up,  besides  others  of  a  meaner  rank, 
whom  he  fitted  for  the  universities.  His  table,  attendance, 
and  officers  were  an  honour  to  the  nation.  He  would 
entertain  as  many  as  500  persons  of  rank  at  one  time, 
besides  relieving  the  poor  of  the  vicinity  twice  o-week. 
He  had  his  country  hou^s  and  fisheries,  and  when  ho 
travelled  to  attend  Parliament  his  retinue  amounted  to 
upwards  of  100  persons.  The  abbots  of  Clugny  and 
Vendome  were,  by  virtue  of  their  ofiSoe,  cardinals  of  the 
Romish  Church. 

In  process  of  time  the  title  abbot  was  improperly  trans* 
ferred  to  clerics  who  had  no  connection  with  the  monastic 
S3r8tem,  as  to  the  principal  of  a  body  of  parochial 
clergy ;  and  under  the  Carlovingians  to  the  chief  chaplain 
of  the  king,  Al^>a8  Curias,  or  military  chaplain  of  the  em« 
peror,  il&6a«  CoHrenHa.  It  even  came  to  be  adopted  by 
purely  secular  officials.  Thus  the  chief  magistrate  of  the 
republic  at  Genoa  was  called  Abbaa  Populi.  Ducange,  in 
his  Glossary,  also  gives  us  Abbaa  CampanUu^  Ckdurii^ 
Pcdatiit  Sckolaris,  £c. 

Lay  abbota,  so  called,  had  their  origin  in  the  system  of 
commundatien,  in  the  8th  century.  By  this,  to  meet  any 
great  necessity  of  the  state,  such  as  an  inroad  of  the  Sara* 
cens,  the  revenues  of  monasteries  weie  temporarily  com* 
mended.  t.«.,  handed  over  to  some  layman,  a  noble,  or  even 
the  king  himself,  who  for  the  time  became  titular  abbot. 
Enough  was  reserved  to  maintain  the  monastic  brother- 
hood, and  when  the  occasion  passed  away  the  revenues 
were  to  be  restored  to  their  rightful  owners.  The  estates, 
however,  had  a  habit  of  lingering  in  lay  hands,  so  that  in 
the  9th  and  10th  centiuies  most  of  the  sovereigns  and 
nobles  among  the  Franks  and  Burgundians  were  titular 
abbots  of  some  great  monastery,  the  revenues  of  which 
they  applied  to  their  own  purposes.  Tlicse  lay-abbots 
were  styled  Abbacomites  or  Abbatu  MUites.  Hugh  Capet, 
before  his  elevation  to  the  throne,  as  an  Abbaames  held 
the  abbeys  of  St  Denis  and  St  Germain  in-comTncndam, 
Bishop  Hatto,  of  Mentz,  a.d.  891-912,  is  said  to  have  held 
12  abbeys  in  commendam  at  once.  In  Eng^nd,  as  wc  sec 
from  the  Acts  of  the  Council  of  Cloveshoe,  in  the  8tb 
century,  monasteries  were  often  invaded  and  occupied  by 
laymen.  This  occurred  sometimes  from  the  monastery 
having  voluntarily  placed  itself  under  the  protection  of  a 
powerful  hyman,  who,  from  its  protector,  became  its  op* 
pressor.  Sometimes  there  were  two  linos  of  abbots,  one  of 
laymen  enjoying  the  lion's  share  of  the  revenues,  another 
of  clerics  fulfilling  the  proper  duties  of  an  abbot  on  a  small 
fraction  of  the  income.  The  gross  abuse  of  lay  commen- 
dation which  had  sprung  up  during  the  corruption  of 
the  monastic  system  passed  away  with  its  reformation  in 
the  10th  century,  either  voluntarily  or  by  compulsion. 
The  like  abuse  prevailed  in  the  East  at  a  later  perloJ. 
John,  Patriarch  of  Antioch,  at  the  beginning  of  the  1 2th 
century,  informs  us  that  in  his  time  most  monasteries  had 
been  handed  over  to  laymen,  lenefidarii,  for  life,  or 'for 
part  of  their  lives,  by  the  emperors. 

In  conventual  cathedrals,  where  the  bishop  ooeupied 
the  place  of  the  abbot,  the  functions  usually  devolving  on 
the  superior  of  the  monastery  were  performed  by  a  prior. 
In  other  convents  the  prior  was  the  second  officer  next  to 
the  abbot,  representing  him  in  his  absence,  and  fulfilling 
his  duties.  The  superiors  of  the  cells, 'or  small  monastic 
estabhshments  depcadent  on  the  larger  monasteries,  were 
also  called  pnors.  They  were  appointed  by  the  abbots, 
and  held  office  at  their  pleasure.  ^ 

A  uthorities . — Bingham,  Origines  ;  Ducange,  Glossary , 
Herzog,  Rcalicorterluch ;.  Robertson,  Ch.  Hist ,  Martene, 
De  Anti^.  Alonast,  Ritihis;  Mocialcmbcrt,  Monks  of  th$ 
West.  (E.  V.) 
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V  ABBOT,  Chablbb^  speaker  of  the  H<pise  of  Commons 
from  1802  to  1817,  afterwards  created  Lord  Colchester. 

6oe  COLCHESTE&i 

ABBOT,  Gboecb,  ArchKshopof  Canterbury,  was  bom 
October  19;  1562,  at  Guildford  in  Surrey,  where  ius  father 
was  a  doth-worker.  He  studied  at  Balliol  College,  Oxford, 
and  was  cboeen  Master  of  University  College  in  1597. 
lie  was  three  times  appointed  to  the  office  of  Vice^han- 
cellor  of  the  Univeisi^.  When  in  1604  the  version  of  the 
Bible  now  in  use  was  ordered  to  be  prepared,  Dr  Abbot's 
name  stood  second  on  the  list  of  the  eight  .Oxford  divines 
to  whom  was  intrusted  the  translation  of  the  New  Testa- 
ment, excepting  the  Epistles.  In  I608-he  went  to  Scotland 
with  the  Earl  of  Dunbar  to  arrange  for  a  union  between 
the  Churches  of  England  and  Scotland,  and  his  conduct  in 
that  negotiation  laid  the  foundation  of  his  preferment,  by 
attracting  to  him  the  notice  and  favour  of  the  king.  With- 
out having  held  any  parochial  charge,  he  was  appointed 
Bishop  of  Lichfield  and  Coventry  in  1 609,  was  trainslated 
to  the  see  of  London  a  month  afterwards,  and  in  less 
than  a  year  was  made  Archbishop  of  Canterbury.  This 
rapid  preferment  was  due  as  much  perhaps  to  his  flat- 
tering bis  royal  master  as  to  his  legitimate  merits.  After 
his  elevation  he  showed  on  several  occasions  firmness 
and  courage  in  resisting  the  king.  In  the  scandalous 
divorce  suit  of  the  Lady  Frances  Howard  against  the  Earl 
of  Essex,  the  archbishop  persistently  opposed  the  dissolu- 
tion of  the  marriage,  though  the  influence  of  the  king  and 
oourt  was  strongly  and  successfully  exerted  in  the  opposite 
direction.  In  1618,  when  a  declaration  was  published  by 
the  king,  and  ordered  to  be  read  in  all  the  churches,  per- 
mittmg  sports  and  pastimes  on  the  Sabbath,  Abbot  had 
the  courage  to  forbid  its  being  read  at  Croydon,  where  he 
happened  to  be  at  the  time.  As  may  be  inferred  from 
the  incident  just  mentioned.  Abbot  was  of  the  Protestant  or 
Puritan  party  in  the  Church.  He  was  naturally,  therefore, 
a  promoter  of  the  match  between  the  Elector  Palatme  and 
the  Princess  Elizabeth,  and  a  Ann  opponent  of  the  projected 
marriage  <^  the  Prince  of  Wales  with  the  Infanta  of  Spain. 
This  policy  brought  upon  him  the  hatred  of  Laud  cmd  the 
court  The  king,  indeed,  never  forsook  him ;  but  Buck- 
ingham was  his  avowed  enemy,  and  he  was  regarded  with 
disdike  by  the  Pnnce  of  Wales,  afterwards  Charles  L 
In  1622  a  sad  misfortune  befcU  thQ|^  archbishop  while 
fauntmg  in  Lord  Zouch's  park  at  BramzilL  A  bolt  from 
his  cross-brow  aimed  at  a  deer  happened  to  strike  one  of' 
the  kec[)er8,  who  died  within  an  hour,  and  Abbot  was  so 
greatly  distressed  by  the  event  that  ho  fell  into  a  state  of 
settled  melancholy.  His  enemies  maintained  that  the  fatal 
issue  of  this  accident  disqualified  him  for  his  office,  and 
argued  tliat,  though  tlic  homicide  was  involuntary,  the 
sport  of  hunting  which  had  led  to  it  was  one  in  which  no 
clerical  person  could  lawfully  indulge.  The  king  had  to 
refer  the  matter  to  a  commission  of  ten,  though  he  said 
that  "  an  angel  might  haye  miscamed  after  this  sort"  A 
decision  was  given  m  the  archbishop's  favour;  but  to  pre- 
vent disputes,  it  was  recommended  that  the  king  should 
formally  absolve  him,  and  confer  his  office  upon  him  anew. 
After  this  the  archbishop  seldom  appeared  at  the  council, 
chiefly  on  account  of  his  infirmities.  He  attended  the 
king  constantly,  however,  in  his  last  illness,  and  performed 
the  ceremony  of  the  coronation  of  Charles  L  A  pretext 
was  soon  found  by  his  enenues  for  depriving  him  of  all  his 
functions  as  primate,  which  were  put  in  commission  by 
the  king.  This  high-handed  procedure  was  the  result-of 
Abbot's  refusal  to  ticense  a  sermon  preached  by  Dr  Sibthorp, 
in  whidi  the  king's  prerogative  was  stretched  beyond  con- 
stitutional limits.  The  archbishop  had  his  powers  restored 
to  him  shortly  afterwards,  however,  when  the  king  found 
it  absolutely  necensary  to  summon  a  Parliament.     His  ore- 


sence  being  unwelcome  at  oourt,  he  lived  from  that  timo 
in  retirement^  leaving  Laud  and  his  parly  in  undiq)uted 
^cendency.  He  died  at  Crovdon-on-the  5th  August  1633,: 
andwasburied at-Guildford,  his nativo place, wl^re^he Imd 
endowed  an  hospital  with  lands  ta-thjO-value-of  X300  a  year. 
Abbot  wrote  a  large  number  of  works,  but»  wiUi^thoexcep* 
tion  of  his  Expontion  on  the  Ptophet  Jonah  (1600),  which 
was  reprinted  in  1845,  they  are  now  little  known.  His 
Geography^  or  a  Brief  Detcnptian  qf  ths  Whole  Worlds 
passed  through  numerous  editions. 

ABBOT,  Qboros,  known  as  "The  Puritan,"  has  been 
oddly  and  persistently  mistaken  for  othera  He  has  beer, 
described  aa  a  clergyman,  which  he  never  was,  and  as  sori 
of  Sir  Morris  Abbot,  and  his  writings  accordingly  entered 
in  the  bibliographical  authorities  as  by  the  nephew  of 
the  Archbishop  of  Canterbury.  One  of  the  sons  of  Sir 
Morris  Abbot  was,  indeed,  named  Geoi^  and  he  was 
a  man  of  mark,  but  the  more  famous  George  Abbot 
was  of  a  different  family  altogether.  He  was  son  or 
grandson  fit  is  not  clear  which)  of  Sir  Thomas  Abbot, 
knight  of  Easington,  East  Yorkshire,  havmg  been  bom 
there  in  1603-4,  his  mother  (or  grandmother)  .being 
of  the  ancient  house  of  Pickering.  He  married  a 
daughtec  of  Colonel  Purefoy  of  Caldecote,  Warwickshire, 
and  as  his  monument,  which  may  still  be  seen  in  the 
church  there,  telh>,  he  bravely  held  it  against  Prince 
Rupert  and  Maurice  during  the  civil  war.  He  was  a' 
member  of  the  Long  P^liamentfor  TamwortL  As  a 
lajrman,  and  nevertheless  a  theologian  and  scholar  of 
rare  ripeness  and  critical  ability,  he  holds  an  ahnost 
unique  place  in  the  Jiteratore  of  the  period.  His  Whole 
Booke  of  Job  Paraphrased,  or  made  easy  for  any  to  under- 
etand  (1640,  4to),  is  in  striking  contrast,  w  its  concmmty 
and  terseness,  with  the  prolixity  of  too  many  of  the  Puritan 
expositors  and  oommootators.  His  Vwdirta  iiabbathi(l^^l, 
8vo)  had  a  profound  and  lasting  influence  m  the  long 
Sabbatic  controversy.'  His  Br%e/ Notes  vpon  the  Whole  Book 
of  Psalms  (1651,  4to),  as  its  date  shows,  was  posthumous. 
He  died  February  2,  1648.  (MS.  collections  at  Abbey- 
ville  for  history  of  aU  of  the  name  of  Abbot,  by  J.  T 
Abbot,  Esq.,  F.S.A.,  Darlington;  Dugdale's  Antiquities  of 
Warvnekshire,  1656,  p.  791;  Wood's  Athena  (Bliss),  s.  v.; 
Cox's  Literature  of  the  Sabbath;  Dr  James  Qilfillan  on 
The  Sal>bath:  Lowndes^  Bodleian,  B.  Museum,  CataL 
S.  v.)  {JL  B.  o.) 

AjBBOT,  Robert.  Noted  as  this  Pnritan  divine  was  in 
his  own  time,  and  representative  in  various  ways,  he  has 
hitherto  been  confounded  with  others,  as  Robert  Abbot, 
Bishop  of  Salisbury,  and  his  personality  distributed  over 
a  Robert  Abbot  of  Cranbrook;  another  of  Southwick^ 
Hants;  a  third  of  St  Austin's,  London ;  while  theseF succes- 
sive places  were  only  the  successive  livings  of  the  one 
Robert  Abbot.  He  is  also  described  as  of  the  Archbishop's 
or  GuOdford  Abbots,  whereas  he  was  in  no  way  related, 
albeit  he  acknowledges  very  gratefully,  in  the  first  of  his 
epistlesKiedicatory  of  A  Hand  of  Fdlomhip  to  Hdpe  Keeps 
out  Sirme  and  Antichrist  (1623,  4to),  that  it  was  from  the 
archbishop  he  had  "received  all"  his  "worldly  mainte- 
nance," as  well  as  '*  best  earthly  countenance"  and  "fatherly 
incpuragements."  The  worldly  maintenance  was  the  pre- 
sentation to  the  vicarage  of  Cranbrook  in  Kent,  of  which 
the  archbishop  was  patron.  This  was  in  1616.  He  had 
received  his  education  at  Cambridge,  where  he  proceeded 
M.A.,  and  was  afterwards  incorporated  at  Oxford.  In 
1639,  in  the  epistle  to  the  reader  of  his  most  noticeable 
book  historically,  his  T^riall  of  our  Chnrch-Forsakers^ 
he  tcUs  us,  "I  have  lived  now,  by  Cod's  gratioua  dis- 
pensation, above  fifty  years,  and  in  the  place  of  my 
allotment  two  and  twenty  fulL"  The  former  date 
I  carries  us  back  to  1588-89,  or  perhaps  1587-88 — the 
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"  Annada^ycar— as  his  birtli-Ume;  the  bttcr  to  1616-17 

!nt  supra).  In  his  Bee  T/iankfull  London  and  her  Sisters 
162G),  ho  describes  himself  as  fonncrly  "assistant  to  a 
reverend  divine  .  .  .  •  now  ^vith  God,"  and  the  name*  on 
the  margin  is  "  Master  Haiward  of  Wool  ChurcL"  This 
was  doubtless  previous  to  his  going  to  Cranbrook.  Veiy 
remarkable  and  effective  was  Abbotts,  ministiy  at  Cran- 
brook, where  the  father  of  Phineas  and  Giles  TFletcBer  was 
the  firat  "  Reformation"  pastor,  and  which,  relatively  small 
as  it  is,  is  transfigured  by  being  the  birth-place  of  the  poet 
of  the  "  Locustse^'  and  "  The  Purple  Islaijd."  His  parish- 
ioners were  as  his  o\vn  "  sons  and  daughters"  to  him,  and 
by  day  and  night  he  thought  and  felt,  wept  and  prayed,  for 
them  and  with  theuL  He  is  a  noble  specimen  of  the  rural 
clergyman  of  his  age.  Puritan  though  he  was  in  his  deepest 
convictions,  he  was  a  thorough  Churchman  as  toward  Non- 
conformists, e.g.,  the  Brownists,  with  whom  he  waged  stern 
warfare.  He  remained  until  16i3  at  Cranbrook,  and  then 
chose  the  very  inferior  living  of  Southwick,  Hants,  as  be- 
tween the  one  and  the  other,  the  Parliament  deciding 
against  pluralities  of  ecclesiastical  offices.  Succeeding  the 
"  extruded"  UdaU  of  St  Austine'Sj  Abbot* continued  there 
until  a  good  old  age.  In  1657,  in  the  Waming-piece,  ho 
is  described  as  still  "  pastor  of  Austine's  in  London."  He 
disappears  silently  between  1657-8  and  1662.  Robert 
Abbot's  books  are  distinguished  from  many  of  the  Puritans 
by  their  terseness  and  variety.  (Brook's  Puritans,  iii 
182,  3;  Walker's  Sufferings;  Wood's il/Aeni?  (Bliss);  Caia- 
logus  Impressorum  Librorum  in  Bibliothefia  Bodleiana,  8.y,; 
Palmer's  Nonconf,  Mem.,  ii.  218.)  (a.  b.  a.) 

ABBOTSFORD,  the  celebrated  residenco  of  Sir  Walter 
Scott,  situated  on  the  south  bank  of  the  river  Tweed,  about 
three  miles  above  Melrose.  The  nucleus  of  the  property 
was  a  small  farm  of  100  acres,  with  the  "inharmonious 
designation"  of  Clarty  Hole,  acquired  by  Scott  on  thd  lapse 
of  his  lease  (1811)  of  the  neighbouring  house  of  Ashestiel. 
It  was  graduaUy  increased  by  various  acquisitions,  the  ki^t 
and  principal  being  that  of  Toftfield  (afterwards  named 
Huntlyburn),  purchased  in  1 8 1 7.  The  present  new  house  was 
then  commenced,  and  was  completed  in  1824.  The  general 
ground-plan  is  a  parallelogram,  with  irregular  outlines — 
one  side  overlooking  the  Tweed,  and.  the  other  facing  a 
courtyard ;  and  the  general  style  of  the  building  is  the 
Scottbh  baronial.  Scott  had  only  enjoyed  his  new  resi- 
dence one  year  when  (1825)  he  met  with  that  reverse  of 
fortune  (connected  with  the  failure  of  Ballantyne  and 
Constable),  which  involved  the  estate  in  debt  In  1830, 
the  library*  and  museum  were  presented  as  a  free  gift  by 
,the  creditors;  and  after  Scott's  death,  which  took  placo  at 
Abbotsford  in  September  1832,  a  committee  of  friends 
subscribed  a  further  sum  of  about  £8000  to%vards  the  same 
object  The  property  was  wholly  disencumbered  in  1847, 
by  Mr  Cadell,  the  publisher,  accepting  the  remaining 
claims  of  the  family  over  Sir  Walter  Scott's  ^vritings  in 
requital  of  his  obligation  to  obliterate  the  heritable  bond  on 
the  property.  The  result  of  this  transaction  was,  that  not 
only  was  the  estate  redeemed  by  the  fruit  of  Scott's  brain, 
but  a  handsome  residue  fell  to  the  publisher.  Scott's  only 
son  \yalter  (Lieutenant-Colonel  15th  Hussars)  did  not  live 
to  enjoy  the  property,  having  died  on  his  Avay  from  India 
in  1847.  Its  subsequent  possessors  have  been  Scott's 
son-in-law,  J.  G.  Lockhart,  and  the  latter's  son-in-law, 
J.  R  Hope  Scott,  Q.C.,  whose  daughter  (Scott's  great- 
granddaughter)  is  the  present  proprietor.  Mr  Lockhart 
died  at  Abbotsford  in  1854.— See  Life  of  ScoU,  by  J.  G. 
Lockhart;  Abbotsford  and  Newstead  Abbey,  by  Washing- 
.tcn  Irving;   AbhoL^ford  Notcmda  in   Gentleman's  Mag., 


»  Tlie  Cat;»!o-uf  of  tLe  Library  at  Abbotsford  forms  vol.  Irl.  of  Ihs 
Binnfttync  ChO)  r^bllcationa. 


AprO  and  ^lay  1869;  Tlie  Lands' *of  Scott,  by  Jame^  F. 
Hunnewcll,  cr.  8v\  1871;  ScoU  Loan  EsUdbition  Colo 
logue,  4to,  1871. 

ABBOTSFORD  CLUB,  one  of  the  principal  printing 
clubs,  was  founded  in  1834  by  Mr  W.  B.  D.  D.  Tumbull,  and 
named  in  honour  of  Sir  Walter  Scott.  Taking  a  wider 
range  than  its  predecessors,  the  Bannatyno  and  Maitland 
jDIubs,4rclid  not  confine  its  printing  (as  remarked  by  Mr 
Lockhart)  to  jvorks  connected  with  Scotland,  but  admitted 
all  materials  that  threw  light  on  the  ancient  history  of 
literature  of  any  country,  anywhere  described  or  discussed 
by  the  Author  of  Waverloy.  The  club,  now  diwolved,  con- 
sisted of  fifty  members;  and  the  publications  extend  to  34| 
vols,  quarto,  issued  during  the  years  1835-1864. 

ABBREVIATION,  a  letter  or  group  of  letters,  takeo]- 
from  a  word  or  wor^s,  and  employed  to  represent  them  for 
the  sake  of  brevity.  Abbreviations,  both  of  single  words' 
and  of  phrases,  having  a  meaning  more  or  less  fixed  and 
recognised,  are  common  in  ancient  writings  and  inscrip* 
tions,  and  veiy  many  are  in  use  at  the  present  tima  A 
distinction  is  to  be  observed  between  abbreviations  and  tho 
contractions  that  are  frequently  to  be  met  with  in  old 
manuscripts,  and  even  in  early  printed  books,  whereby 
letters  are  dropped  out  here  and  there,  or  particular  collo> 
cations  of  letters  represented  by  somewhat  arbitrary  symbok 
The  commonest  form  of  abbreviation  is  the  substitution  for 
a  word  of  its  initial  letter ;  but,  with  a  view  to  prevent 
ambiguity,  one  or  more  of  the  ^other  letters  are  frequently 
added.  Letters  are  often  doubled  to  indicate  a  plural  or  a 
superlative. 

I.  Classical  Abbreviations. — Tho  following  list  con^ 
tains'  a  selection  from  the  abbreviations  that  occur  in  the 
writings  and  inscriptions  of  the  Homans:— 

•A.  . 

A  /Absolve,  .£dilf8,  JBs,  Ager,  Ago,  Aio,  Amicus,  Annaa^ 
Antiquo,  Anctor,  Auditor,  Augustus,  Aulas,  Aunun, 
Aut  A 

A. A.       2Ea  olienuxn.  Ante  audita,  Apud  agnun,  Auruta  argeatuov 

A  A       '  August!.    AAA.  AudHsti  tres.         •  *" 

A.A.A.F.F.  Auro  argcnto  sere  nondo  foriundo.' 

A.  A.  V._  'Alter  ambo  vo. 

A.C.     '  Actacaus(i,  Alloa  civls. 

A.D.       Ante  diem;  &^.,  A.D.V,  Ante  diem  quin  turn. 

A.  D.  A    Ad  dandos  agros. 

S.D. .       EAes,  £dilis,  iCdilitaa. 

ifiM.  and  AIM.  iBmilius,  ^mih'a. 

iER.        ^rarium.    iER.P.  iEre  publico 

A.  F.  ■       Actum  fide,  Aull  fillus. 

AG.         Ager,  Ago,  Agrippa. 

A  0.      Animo  grato,  AuJua  Gellius. 

AL  JS.  an(2  A  L.E.  Arbitrium  litis  (estimandis. 

A.M.  and  A.MILLb    Ad  milliarium. 

AN.     .   Anieneis,  Annus,  Ante. 

ANN.V  Annalcs,  Anni,  Amiona. 

ANT. ''  Ante,  Antonius. 

A.O.       Alii  omnes,  Amico  optimo. 

A  P.         Appius,  Apud. 

A.  P.       Ad  pedes,  iEdilitia  potestate. 

A.P.F.'  Auro  {or  arj^cnto)  publico  fcriundo. 

A. P.M.   Amico  posmt  monumcntum,  Annorum  plus  minus. 

A.P.R.C  Anno  post  Romam  conditam. 

ARG.      Argentum.  ' 

AR.  V. Y.D.  D.  Aram  votam  volens  dodicivit,  Anna  voti vr  dono  dodit] 

AT.        A  ter^.    Also  A  TE.  cjm«  A  TER.  ^ 

A.T.M.D.O.  Aio  te  mihi  dare  opcrterc. 

AV.         Augfir,  Augustus,  Aurelius. 

AV.       Annos  vixit 

A.  V.  C.    Ab  urbe  condita. 

AVG.      Augur,  Augustus^  _ 

AVGG.'  Anguiti  {generally  oflxoo),    AVGGG.  August!  tree. 
AVT,PB.K.  Auctoritas  proviDcio  Romanorum. 
B. 

B.  Balbius,  Balboa,  Beatua,  Reno,  Denefidarios,  BbncTicinnC 

Bonus,  Brutus,  Bostom. 
B./<?rV.  Berna,Bivus,  Bixit'  * 

n.  A.       Bijdt  Annoe,  Bonw  aoguriis,  Bomu?  amabilis. 

-     I  1 

*  Describing  .the  function  of  tie -Mumnn  tmrnfteV*. 
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B.I. 

B.M. 

B.N. 


OR  or  B.B.  BfOA  1)eno,  i«.,  optlsuv  OptimTU.^ 

B.D.        BoDA  dMB^  BoDum  datoffl. 

B.DD.     Bonis  dAboa. 

B.D.&H.  BenedewmerontL 

B.P.       BoDft  fiunina,  Bana  tides,  Bona  fortasfl^  BQDnm  fketnm. 

Bonsfbittina,  BonafiliA. 

Bona  hereditaria,  Bononun  heres. 

Bonttmjndidu3n.R.I.L  BonijudidsJndidoiD* 

Baata  xnemorue,  Bene  mcienti. 

Bona  nostra,  Bonnm  noxnen. 
BX.H.L  Bona  hie  invenics. 

B.  P.       Bozfti  patema,  Bononun  potestas^  Bomtm  pdhUemtti 
B.  Q.        Beno  quiosca^  Bona  quttsitL 
R  RP.K.  Bono  reipabUc»  natos. 
BRT.      Britannicos. 
B.T.       Bonoram  tator,  Brert  tempore. 
B.y.       Beau  vale,  Bene  vizit»  Bonus  viiL 

Balnea  vina  Venna. 

Bizit»/brTixiL 

a 

OBemr,  Onus,  Gapot^  Cansa,  Censor,  Civis,  CSohora,  Cblooia* 
Comitialia  (dies),  Condemno,  Consul,  Oam^  Caro» 
Costos. 

Gaia,  Centorio,  Cum,  ihepr^CGQ. 

Civis  bonns,  Commime  bonum,  Co^jagi  benomerenfi,  Ool 
•  bona 

Calnmniae  cansa,  Cansa  cognita,  CoajQgi  caziislmi^  Coo* 
siUnm  oepit»  Cnris  consnlto. 

Calomnis  cavendss  cana^ 

Cnsar  (or  Caxus)  coravit  fadendum,  Cains  Gail  filia. 

Clariflsimi  viri. 

Cnsatis  decrsto,  Cains  Decins,  Comitudibos  dlobni. 

Censor,  Oensores.    CESS.  Censored 

Cansa  fidnida,  Coi^'ngi  fedt,  Coravit  fadendosu 

Costos  heredom,  Custos  hortonun. 

Caius  Julins,  Consnl  jnssit,  Coiavit  Jodeac 

darissimos,  Claudius,  dodius,  Colobia. 

Claiissimiis  Tir,  Clypeom  Torit 

Caius  Marius,  Causa  mortis. 

Cnans. 

Coheres,  Cohors. 

Colleges  Collegium,  Colonia,  C^himni. 

CoUcga,  Cdoni,  Colonia. 

Comes,  Comitium,  Comparatum. 

CoDJux,  Consensus,  Consiliarius,  Consul,  Gonsulaiis. 

Cornelia  (tribus),  Cornelius,  Corona.  Corpus. 

ConsHiarins,  Consul,  Consulares.    COSS.  Consules. 

Oadssimua  or  CUiissimus  puor,  dvis  publicni^  Cmavit 


av.y, 

BJL 

a 


cca 
cap. 
caw. 
aa 

CES. 
CF. 

an. 

CI. 

CL. 

CL.V. 

CM. 

CN. 

COH. 

COL. 

COLU 

COM. 

COK. 

COR. 

COS. 

C.P. 


OS. 

av. 

CVB. 


D.a 

D.D.D. 

D.EwB. 

D£& 

D.I. 

D.LM. 

D.M. 

D.O.M. 

aP.Sb 


E. 

Ea 

E.  M. 

EQ.Bt 
KB.  A. 

P. 


F.a 
p.a 

F.P.P. 

FL. 
F.I* 
PR- 
F.& 


Cains  Rufus,  Civis  Romanus,  Curavit  lefidendnm. 
Casar,' Communis,  ConsuL 
dsfittimus  or  oonsolaris  vir. 
Cora,  Curator,  Curarit^  Curia. 

D. 
Dat^  Bedit,  Ac,  De,  Docimus,  Dadus,  Becretum,  Beeurio, 

Dens,  Didt^  f^^,  Diei^^Dinu^  Domlnus,  Domus, 

DonusL 
Becorio  oolonisa,  Dicbus  comitialibus.  Dims  Cflssar. 
Dea  Dia,  Docurionum  docretOb  Dedicavit^  Deodedi^  Dono 

dedit. 
Datum  decreto  decurlonum,  Dono  dedit  dedicavit 
Deeare. 

DedS  impeiator,  Dili  immortaHbus,  Diis  Ipferis. 

Doo  invicto  Mithrae,  Diis  infeiis  Manibus. 

Deo  Magno,  Dignus  memoria,  Diis  Manibus,  Dolomalo. 

Deo  OpUmo  Aloximo. 

Dedit  proprio  sumptu,  Deo  perpetuo  sacriTn,  De  pecnnia 


aes,  Crexit,  Ergo,  Est,  Et,  Etiam,  Ex. 

^„,  — J[it,  E^^regins. 

,^^e^  memorifs,  £|jusmodi,  Erexit  monumentnm. 

Equitum  magistar. 

Earesagitnc 

Fabius,  Facere,  Fedt,  ftc,  TVunilia,  Fastus  Mies),  Felix, 
Femina,  Ild^  Filius,  Flamen,  Fortuna,  Frater,  Fuit^ 
FunctnsL 

Fadoidnm  curavit^  FIdd  oommissum,  Fidnda  causa. 

Fidem  dedit,  Flamen  Dialis,  Frande  donarit. 

Fenro  flamma  fiune^  Fortior  fortuna  fata 

Filiu%  Flamen,  Fliiminius^  Flivius. 

Favoto  Unguis,  Fedt  libcns,  Fdix  liber. 

Foram,  Fronte,  IVumentarins, 

jQQHun  Romanuffl. 


G. 


0. 


Gaius  (aCaius),  Gallii^  Qodiusi,  GcUius^  Gomlna,  Gcoj^ 

Oeata,  Gratia. 
Gemina  fiddis  {supplied  to  a  UgM^    S^OJP^F.  Gemlnt. 

piafidalis; 
GlorfiT 

Gonius,  Gm,  GcnoL  Gnn»  (ssCnnoi^ 
Genio  popnU  RomanL 

H. 
Habet^  Ileros,  Ili(^  Homo^  Honor,  Hora. 
Heres,  Herennius.    IlER.  amd  HERC  HoculoL 
H&c  lege,  Hoc  loco,  Honesto  loca 
Hoc  monumentnm,  Honesta  mnlier,  Hoca  mala. 
Hie  sepultus  est,  Hie  situs  est 
Hoc  urbs,  Hie  rivit,  Honeste  Tiad^  Honostus  vii; 

L 
Immortalis,  Imperator,  In,  Infiai  Inter,  InvlctQl^  Ips^ 

Ids,  Judes^  Julius^  Jiuin^i  Jupitei;  JuEtoa. 
Jam,  IntnL 

Julius  Ottsar,  Juris  ComBultmo*  Jos  dTfl& 
Idem.  Idus^  Interdum* 

Infens  diis^  Jovi  dflriiratwin.  J<T«4l!cgm1nT4  Jona  Del 
Jovi  deo  magna 

In  foro^^  In  iwnte.  ^^  , 

Jaoot  fai(^  In  honestatcm,  Jntftoi  luma 
Imago,  Immortalis,  Jmifmnii^  Impeosk 
Imj^tor,  Imperium. 
JoTi  Optimo  maximo. 

In  publico^  Intra  provindaa^  Jnsta  pertonik 
LS.y>P.  Imponsa  sna  vinu  posuib 

S. 

E.         Edbso^  Caisy  Calumnia,  Gapo^  Caro%  CBStzai 
K.»KAIi.,(MiKL  EalendA 

U 
Lb  Loeliu%  L^o^  Lsx^  libea^  Xibor*  libn^  Loeo^  toiOlidl 

Lndus,  Ixidus. 
LB        Idbans,  liberi,  Libeztna. 
L.D.D.I>.  Locus  datus  dscrsto  dacoiiommL 
LEG.      LMpatu8»  Legia 

liber,  Libenlita^,  Ubertu,  Libarto^  Iflimrinti 

hmh  Llbentisdme^  Llbertl 

Libans  merito«  Locus  monumenti 

Laribus  aacrus^  Libens  soUil*  Loons  iacei; 

Lisdus. 


ap. 

GU 
GN. 
G.P.R. 

H. 

HER. 
H.L, 
H.M. 

H.a& 

H.V. 


liU 

La 

ID. 

LD. 

LD.li 

LP. 

LH. 

IM. 

IMP.. 

LO.M. 

LP. 


j-ia 

LL. 
nXfcM* 

'yt*a 

LVD. 


Ly.P.P.  Lodos  poUioai  fedt 


MJagister,  Magisttatus,  Magnn^,  MaasiL  Maicns,  Marias^ 
Mazti,  Mater,  Momoria^  Mensf^  W\/»»  Mmrnmfflitnny 

MortUQ^  MndW%  Mnlmy. 

Maniufl. 

Magno  Deov  Maaflms  diis,  Matri  daooiy  VusmXi  dedit 

Mends.    MESS.    Menses. 

Mala  fides,  Mard  filius.  Moumumtum  ftdt 

Matri  Idaeos,  Matrilddl.  Maximo  Jovi. 


M. 


M*. 

MD. 

M£a 

MP. 

M.L 

MNT.  cmd  MOK.  Mbneta. 

M.P.      Male  poaltus,  MonumsDfam  posuit 

M.S.       Manibus  saerum,  Memorin  sacrum,  Manu^criptum. 

MVIL     Municeps,  or  munidpiom;   m  also  ^.^  M7,«  <Mii 

MVNia 
MV.S.  Marti  niton  sacrumt  Merito  votom  solvit 


N. 


Natia  Katus.  Kefaatus  (die4>  Nepoa,  Keptunus,  Kero^ 
Komen,  Non,  l«onffi,  Noster,  Novns.  aumen,  Numo- 

«^    ritts,  Numcrus^  Nummns. 

KepoB,  Noptunus. 

NoBtne  fidei  oommissum. 

Non  licet,  Non  liquet,  Kon  loQga, 

Nobilia  mcmorin  vir. 

Kostri.    KN.,  NNC,  and  NNR.  Kostrorum. 

Nobilis.     NOa,  NOBR.,  and  NOV.  Novombris. 

Nifastus  prinio  (ie.,  priore  parte  did),  Non  potest 
O. 

Ob,  OfBdum,  Omnia,  Oportot,  Optimum  Opu%  Ossa» 

Obiit,  Obiter,  Orbia. 

Ob  dves  aervatos. 

Omnibus  honoribus  functn& 
0.  H.aS.  Ossa  bic  dta  sunt 
OR.        Hora,  Oido,  Omamentum. 
O.T.B.Q.  Oasa  tua  bene  qmesca^t 

P. 

IlBis,  Passus,  Pater,  Patronus,  Pax,  Perpetuus,  Pes»  Piuv 
Plehs,  Ponda  Populus,  Poet,  Posuit,  Pneses,  Pnetor» 
Primus,  Pro,  Phmnda,  Publicns,  Publius,  Puer. 

Factum  conventumj  Patres  conscripti,  Pecunia  constituta, 
Ponendum-cuiavif>  Postconsulatum,  Potestateoeiuoritt. 


2TEP. 

N.F.a 

N.L. 
N.M.V, 

NN. 

Noa 

N.P. 

0. 
OR 

o.aa 
o.ap. 


p. 


p.a 
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RF.       FSa  fidvlis,  Pins  foUz,  PromisM  fides,  PnUn  filiu 

■P.M.      Pi«  memoruB,  Plua  mioust  Pontifex  mazimui. 

-F.P.       PiRter  pfttntos,  Pater  patrie,  Peconift  pnbUoi,  PraposUUi 

PnmipUoi,  Propnetor. 
VBL        PFBMes.  Prstor,  Pridie,  Prmcepa. 
P.R.       Permiflsa  ^eipubUea^  Popalua  RomaniiiL 
P.R.G.    Pott  Roxnam  conditam. 
PR.PIL  Pnefectos  pnetorii,  Propnetor. 

P.  8.  Peconia  sua,  Plebiacitam,  Proprio  nnnpto,  Pablica  talstL 
P^  V.       Pia  Tictxiz,  Pnefectos  orbi,  Prttstantissinms  vir. 

Q. 
Q.  QiuBstor,  Qimndo,  Quantus^  Que,  Qui,   Quinqnoimalis, 

Quintal,  Quirite^ 
Q.D.R.   Qnadera. 

Q.I.8.&  Qxm  infra  scripta  stmt ;  to  Q.  S.  3.  8.  Qose  supra,  ^ 
<^        Qoacnnqtie^  Qmnquezmalis,  Qaoqns. 
Q,R,       QoiBstor  reipaUicBi 

.  R 

B.  Becte,  Res,  RespaUiea,  Retro,  Rsx,  Rips,  Roma,  Rozoanus, 

Rufos,  Rnisos. 
R.(S.       Romana  civitas,  Romaniu  drib, 
RESP.  aiu<.RP.  RespubHca. 
RET.  P*  ami  RP.  Retro  pedes. 

a 

&  Sacniin,   Scnptoi,   Semis,   Senatns,    Sepnltss,    Serdns, 

SermSk  Sextos,  Bibi,  Sine,  Situs,  Solos,  Solvit,  Sob, 

Soos. 
8ACL      Saoerdos,  Sacrificioxn,  Sacnun. 
8.C      ,  Senatos  ccmsultum. 
8.DL     •  Sacnim  diis,  8alutem  dicit,  Senatos  decreto,  Sont^ntmtn 

dedit 
S.D.M.   Sacnun  diis  Maniboa,  Sine  dolo  malo. 
8ER.      Serdns,  Serros. 
8.E.T.L.  Sit  ei  teira  Icyis. 
8K.        Senatos,  Sententia,  Sine. 
8.  P.    '    8acerdos  perpetua,  Sine  pecunia,  Sua  pecunia. 
8.P.Q.R.  Senatos  popmosque  Romanus. 
SS.         Sanctissimus  senatos,  Supra  scriptum. 
SV.B.E.E.Q.V.  8i  Tales  bene  est,  ego  quidcmralco. 

T.  " 

T.  Terminos,  Testamentom,  Titos,  Tribonoa,  To,  Trjma, 

Tutor. 
TB  ,  TI.,  and  TIB'  Tiberius. 
TJ  ,.T^,andTRB.  Tribunos. 
T.F.       Testamentum   fedt,    Tit!   filius,    Titolom    fedt,    Titos 

Flavius. 
TU.      '  Terminus,  Testamentum,  Therms. 
T.P.        Terminum  -posuit,  Tribonicia  potestate,  Tribonua  plobis 
rrVU     TuUius.  Tullus.  ^ 

V. 
y.  Urbs,   Usus,   Uxor.  Vale,  Verba,  Vestalis,  Vester.  Vir, 

Vivus,  Vixit,   Volo,  VotuoL 
V  A.        Vetisrano  assiffnatus.  Vixit  annoa. 
V.  (X       'Vale  conjux,  vir  clarissimus.  Vir  consularis. 
V.E,        Vorum  etiam.  Vir  egregios.  Visum  est. 
V.F.        Usus  fructus.  Verba  fecit,  Vivufi  IcciL 
V.P.        Urbis  pnefectos,  Vir  perfcctiasimus,  Vivus  posuit 
V.R        Urbs  Roma,  Uti  rogaa,  Votum  reddidit. 

^  II  Medi-eval  Abbreviatioxs.— Of  the  different  kinds 
of  abbreviations  in  Use  in  the  middle  ages,  the  following 
are  examples* — 

A.M.  Ave  Maria. 

,B.P.  Beatos  Paolos,  B^atus  Petrus. 

CC.  Carissimus  {also  plur  Canasimi),  Clarissimus,  Circum. 

D.  Deua,  Doroinicus,  Dux. 

D.N. PP.  Dominus  nost<^r  Pnpa. 

FF.  Felicisaimus,  Fratrcs.  Pandects  (pro*. /<7r  ^r.  n). 

I.e.  or  I.X.  Jesus  Christus. 

i.D.N.  In  Dei  nomine. 

KK.  Kanssimus  {or  .mi). 

MXL  Magistri,  Martrres,  Matrimonium,  Meritissimu& 

O.S.B.  Ordinis  Sancti 'Benedicts 

PP.  Papa,  Patres.  Piiasimus. 

R.F.  Rex  Francomm. 

R.P.D.  Reverendissimus  Pater  Dominna 

8.aM.  Sacra  Cfesarea  Majeatss. 

SM.E.  Sancta  Mater  Eccfesia. 

8.M.M.  Sancta  Mater  Maria. 

S.R.1.  Sanctum  Romanum  Imperiom. 

8.V.  Sanctitas  Vestra,  Sancta  Vii^ 

V.  Venerabilis,  Vencrandus. 

V.R.F.  Vestra  Reverendissima  Patenkitas. 

ILL  Abbbeviations  now  in  use. — ^The  import  of  these 
vill  often  yu\  readily  underatood  from  the  connection  in 


wbich  fhey  oemr.    There  is  n&  occadoD  to  explain  here  * 
the  common  abbreviations  need  for  Christian  names,  books 
of  Scripture,  months  of  the  jrear,  points  of  the  compass, 
grammaticai  and  mathematical  tenns,  or  familiar  titles^ 
like  "1^,"  Ac., 

The  ordinary  abbreviations,  now  or  recently  in  use,  may 
be  conveniently  classified  under  the  following  headings  :— - 

1.  Abbreviated  Titles  and  Design ations. 
A.  A.        As80ciat«  of  Arte. 
A.B.        Able*bodied  seaman. 
A.  M.       {Artium  MagtsUr),  Master  of  Arts. 
A.  R.  A.    Associate  of  the  Royal  Academy. 

A.  R.S  A.  Associate  of  the  Royal  Scottish  Academy. 
B.A.        Bachelor  of  Aita. 

B.  C.  L.     Bachelor  of  Civil  Law. 
B.  D.        Bachelor  of  Divinity. 

B.  LL      Bachelor  of  Lawa 
B.Sc       Bachelor  of  Science. 

C.  Chairman. 

C.A.  Chartered  Accountant 

C  B.  Companion  of  the  Bath. 

CE  Civil  Ei^neer. 

C.^L  IChirurguB  Magister),  Master  in  SoT^ry 

C.M.Q.  Companion  of  St  Michael  and  St  Gcorga 

C  S.  1.  Companion  of  the  Star  of  India. 

D.  a  L  Doctor  of  Civfl  Law. 
D.  D.  Doctor  of  Divinity. 
D.  Lit.  Doctor  of  Literaturei 

D.  M.       Doctor  of  Medicine  [Oxfoxd] 

D.  Sd      Doctor  of  Science. 

Ebor.       (Eboraemsis),  of  York. » 

F.C.S.     Fellow  of  the  Chemical  Society.  - 

F.D.        {Fidei  De/entor),  Defender  of  the  Faitli. 

F.  F.  P.S.  Fellow  of  the  Faculty  of  Physicians  &,  Surgeons  [Glasgow. ]» 

F.G.S.     FeUov  of  the  Geological  Society. 

F.K.Q.C.P.L  Fellow  of  King  and  Queens  College  of  PhysiciattS 

in  Ireland. 
FlbS.     FcDbw  of  the  Linniwiii  Society. 
F.M.        Field  Marshal 
F.  P.  &     Fellow  of  the  Philological  Society. 
F.R  A.S.  Fellow  cf  the  Royal  Astronomical  Society. 
F.  K.aP.  Fellow  of  the  Royal  College  of  Physiciana 
F.R.C.P.E.  FeUow  of  the  Royal  College  of  Physicians  of  Eklin* 

.  burgh.  *^ 

F.R.CS.  Fellow  of  the  Royal  College  of  Surgeons. 
F.R.G.S.  FeUow  of  the  Royal  Geographical  Society. 
F.  R  S.     Fellow  of  the  Ro>-al  Society. 
F.  R.S.  E.  Fellow  of  the  Royal  Society  of  Edinburgh. 
K  R.S.  L  Fellow  of  the  Royal  Society  of  Literature. 
F.S.  A.     Fellow  of  the  Society  of  Antiquaries. 
F.S.S.      Fellow  of  the  Statistical  Society. 
F.  Z.  S.     Fellow  of  the  Zoological  Societr. 
-G.  C.  B.     Knight  Grand  Cross  of  the  Bath. 
G.C.  H.    Knight  Grand  Cross  of  Hanover. 
G.C.M.G.  Knight  Grand  Cross  of  St  Michael  and  St  George^ 
G.C.S.I.  Knight  Grand  Commander  of  the  Star  of  India. 
H.R.H.   His  (or  Her)  Royal  Highness. 
J.  P.  .     Justice  of  the  Peace. 

J.  U.  D.     {Juru  %ariuaqu€  Doctor),  Doctor  of  Civil  and  Canon  Law 
K.C.S.I.  Knight  Commander  of  the  Star  of  India. 
K.C.B.    Knight  Commander  of  the  Bath. 
K-G.        Knight  of  the  Gart<?r. 
K.  P.        Knight  of  StTatrick. 
K. T.       Knight  of  the  Thistle. 
L  A.  EL    Licentiate  of  the  Apothecaries*  Hall 
L.  C.  J.     Lord  Chief  Justice. 
LL.  B.      {Legum  £aecalaureus\  Bachelor  of  Laws. 
LL.D.      {Legum  Doctor),  Doctor  of  Laws. 
LL.M.     (/^^um..i/a^i5f£r),  Master  of  La ^^s. 
L.R.C.P.   Licentiate  of  the  Royal  Collcjxc  of  Physician* 
L.  R.C.S.  Licentiate  of  the  Royal  CoUcKe  of  Surgeons* 
LS.A.  .  Licentiate  of  the  Apothecaries  Society. 
M.A.       Master  of  Arts. 

M.  B.       {Medicinet  Baccalaareus),  Bachelor  of  Medidna 
M.C        Member  of  Congress. 
M.  D.       {Medidnat  Doctor)^  Doctor  of  ^Iedicin& 
^L  P.       Member  of  Pari  lament. 
>LR.C.P.  Member  of  the  Royal  College  of  Physicians. 
M.R.I.A.  Member  of  the  Royal  Irish  Academy. 
Mus.  B.  Bachelor  of  Music. 

^  An  srchbishop  or  bishop,  in  writing  his  signature,  substitute*  fm 
his  surname  the  name  of  his  see ;  thus  the  prelates  of  Canterbury,  York. 
Oxford,  London,  &c.,  substribe  thenisolves  A.  C  Cantuar.,  W.  Lbor., 
J.  F.  Oxon.,  J.  London,  i"* 
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Mas.  D.  Doctor  of  llnsic. 
N.P/       Notary  PubUc. 
P.C.        Privy  CounciUor. 

Ph.  D.      {Fkilo$ophUt  Doctor),  Doctor  of  PluloMphj. 
P.P.        Parish  Priest. 
P.  R.  A.    President  of  the  Royal  i^eademy. 
Q.C.        Queen's  Counsel 
K.  {JUx,  Bt9i^),^  King,  Queen. 

K.A.        Koyal  Academician.    Uoyal  ArtUlsry. 
K.  A  U.   Royal  Academy  of  Music. 
R.E.        Royal  Engineers. 
Reg.  Prof.  Regius  Professor 
R.M.       Royal  Marines. 
RN.       Royal  Kary. 

S.  or  St  Saint  ^  ^         ,  •  ^     .     ., 

S.  S.  C,     Solicitor  before  the  Supreme  Courts  [of  ScotJand]. 
i^aeromneta    TkeoiogUE  Pro/mor),   Professor  of 


S.T.P. 


Saowd 


V.C. 
V.G. 
V.S. 
W.S. 


Theolo^T. 
anoello 


Victoruf  Cross. 


Vice-ChanoeTlor. 

Vicar>Cenend. 

Veterinaiy  Surgeon. 

Writer  to  the  S^et  [in  Scotland].  EquivaUnito  Attomqf. 

2.  abbjffiviations  denoting  monies,  weights,  and 
Measures  :— * 

L,«  £,^  or  /.    {libra),   poond 
(money). 


ac  aat. 

bar.  burel. 

bus.  busbeL 

c    ,  cent 

c.  {<fr  cub.)  ft  Ice.  cubic  foot, 

&C. 

r*rt.  hundredweight 

<L  {(Unariiu),  penny. 

dcg.  degree. 

dr.  drachm  or  dnun. 

dwt  pennyweight 

f.  ininc. 

fl.  florin. 

ft  foot. 

fur.  furlong. 

gaL  gaUoD. 

ffr.  grain. 

h.  or  hr.  hour. 

hhd.     hogshead. 

in.       incn. 

kila    kilometre. 


lb.  or  lb.  {libra),  pound  (weight). 

m.  or  mL  mile ;  minute. 

Ttl.      minim. 

ma     month. 

na.       naiL 

oz.       ounce. 

pk.      peck. 

po.       pole. 

pt.       pint 

q.         {quadraru)^  fitfthlngi 

qr.       quarter. 

qt        quart 

ro.       rood. 

Rs.*     rupees. 

s.  or  /  {soliduM),  shiUing. 

s.  or  sec  second. 

sc.  or  scr.  scruple. 

sq.  ft  &c.  square  foot,  he. 

st       stone. 

yd.      yard. 


3.  Miscellaneous  Abbreyiatioks. 

A.        Accepted.  * 

A.C.    {AnU  Christum),  Before  Christ  « 

ace.,  a/c,  or  acct  Account 

A.D.    {Anno  DominC),  In  the  year  of  our  Lord. 

A.E.I.O.U.  Austric  est  imperare  orbi  universo,*  or  Alios  Cidreich 

1st  Oesterreich  Untarthan. 
JEL  or  iEtat  (u4B<Uis*(a«»o]),  In  the  year  of  his  sec. 
A.H.    iAnnoMeffirtg),  in  the  year  of  the  Hcgira  (the  Mohammoilan 

era). 
A.  M.   {Anno  Afundi),  In  the  year  of  the  world. 
A.M.    {AnU  meridiem),  Fcnnoou. 
Anon.  Anonymous. 
A.U.(1  (Anno  urlns  condUa),  In  the  year  from  the  budding  of  the 

city  (t.e.,  Rome.) 
B.C.     Rcfore  Christ 
C.  or  Cap.  {Caput),  Qiaptcr. 

C.  Centigrade  {or  Celsius's)  Thermometer, 
cent*  (C5eitf«wi),  A  hundred, /rcTwn^/y  £100. 
Cf.       {Confer)^  Compare. 

Oh.  or  Chap.  Chapter. 

Co.      Compfliy.    County. 

Cr.      Creditor. 

curt    Current,  the  present  month. 

D.G.    {Dei  gratia).  By  the  grace  of  God. 

Do.      Ditto,  the  same. 

D.O.M.  {Deo  Optimo  Maximo),  To  God  the  Best  and  Greatast 

Dr.      Debtor. 

D.  V.   {Deo  uflenle),  God  willing. ^ ^^ 

^  Characters,  not  property  abbreviations,  are  used  in  the  same  way  ; 
#^.,  •  '•  for  ** degrees,  minutes,  •econds,"  (circular  measure) ;  J,  3.  3 
for  "ounces,  drachms,  scruples.-  5  »•  probably  to  be  traced  to  the 
writunformofthesia -OS."  ,.,,,,       .       j„    , 

*  These  forms  (as  well  as  $,  the  symbol  for  the  Amenea&^oUai^  are 
plttced  before  their  amounts., 

*  ft  it  given  to  Aastria  to  rule  the  }okoU  earth.  The  device  of 
Anstria,  first  adopted  by  Frederick  III. 

<  ■*  Per  cent"  is  ofleo  signified  by  */••  &  form  traceable  to  **  100. 


o.g.     {Exempli  gratia).  For  example. 

etc  or  &C.  {£t  caUra),  And  the  rest ;  and  so  forth. 

Ex.      Example. 

F.  or  Fahr.  Fahrenheit's  Thermometer. 

Fea     {FecU),  He  made  (or  did)  it 

fl.        Flourished. 

Fo.  or  FoL  Folio. 

f.o.K  Free  on  board. 

G.P.O.  General  Post  Office. 

H.M.S.  Her  Majesty's  Sliin. 

lb.  or  Ibid.  {Undtm),  In  the  same  place. 

Id.       {Jdem),  The  same. 

i.e.       Urf«<).Thatis.  .         .    « 

l.H.S.  {Jesut  Uominum  Salvator),  Jesus  the  Saviour  of  men. 

Inf.      {Infra),  Below. 

inst    Instant,  the  present  month. 

1.0. U.I  owe  you. 

i.q.      {Idem,  quod).  The  same  as. 

s.r.x.  (««:««  xaivii),  A  coBesni,  and  the  rest 

L  or  Ub.  {Liber),  Book. 

Lat     Latitude. 

I.e.      {loco  eitaio).  In  the  place  cited. 

Lon.  or  Long.  Longitude. 

US,     {Locus  eigHlvi,  The  place  of  the  seal. 

Mem.  {Memento),  Remember,  Memorandum. 

MS.     Manuscript    MSS.  Manuscripts. 

N.B.    {Nota  bene),  Mark  well ;  tike  notice. 

N.B.    North  Britain  (t.e.,  Scotland). 

N.D.  No  date. 

nem.  con.  {Nemine  eontradicente).  No  one  contradictinit. 

No.     {Numero),  Number. 

N.S.    New  Style. 

N.T.    New  Testament 

ob.       {OHU),  Died. 

Obs.    Obsolete. 

O.H.M.S.  On  Her  Majesty's  Sorrioe. 

O.S.     Old  Style. 

O.T.    Old  Testament 

P.        Page.    Pp.  Pagei. 

^.        {Per),  For;  e.g.,  i^  lb..  For  one  pound. 

Pinx.  {Pinxit),  He  iiaintcd  it 

P.M.    {Post  meridian),  Adomoon. 

P.O.    PostORlcc        P. 0.0.  Post  Office  Oider^ 

P.  P.C.  {Pour  prendre  eongi).  To  take  leave 

P.  R.     l*rize-ring. 

?roz.    {Proximo  [mcttse]),  Next  month. 
^S.     Postscript 
Pt       Part 

p.t  or  pro.  tom.  {Pro  tempore).  For  the  time. 
P.  T.O.  Please  turn  over. 
Q.,  Qu.,  or  Qy.  Query ;  Question. 

Q.d.     (Quart  dioat).  As  if  he  should  say  ;  as  much  as  to  say. 
Q.  E.D.  {(^uod  erat  demonstrandum),  whidi  was  to  bo  dcmonstratOiK. 
Q.E.F.  {Quod  erat  faciendum),  which  was  to  be  done, 
q.s.  or  quant  suflT.     {Quantum  suffieit).  As  much  as  is  siiflicicnt 
g.v.      {Quod  vide),  y/hkh  Me. 
K.  or  Bm  {Pueipe),  Take. 
••  (=  r.  for  radiaSl,  the  sign  of  the  square  root 
R.  I.  P.  {BeqvAeseat  in  pace  / ),  May  he  rest  in  pfoce ! 
sc.       {Seilieet),  Namely :  that  is  to  say. 
Sc.  or  Sculp.  {Seulpsit),  He  engraved  it 
S.D.U.K.  Society  for  tho  Difl'usion  of  Useful  Knowledge, 
seq.  or  sq.,  seqq.  or  %t\c{,  {Sequcns,  sequentia),  The  following. 
s.  p.      {Sine  prole).  Without  offspring. 
S.  P.G.  Society  for  the  Propogaiion  of  the  Gospel. 
Sup.     {Supra),  Above. 

S.V.      {Sub  voce).  Under  the  word  (or  beading). 
T.C.D.  Trinity  College,  Dublin, 
ult      (£///tmo[mcn«el).  Last  month. 
U.S.     Unitetl  States. 
V.         {Versus),  Against 
V.  or  vid.  {Vide),  See. 
viz.      ( Videlicet),  Namely. 
V.  R.  {Victoria  Regiiia),  Victoria  tho  Queen. 
Xmas.  Christmas  [  iVtis  .X  is  a  Greek  letter,  corresponding  to  Ch^ 

(Sco  Gncvius*s  Thesaurus  Antiquitatvm,  I  GO 4,  sqq., 
Nicolai's  Tractatu^  dc  Sif/lis  Veterum  ;  Mominscn'*  Corpus, 
hiscriptionum  Laiinantm,  ISGS,  sqq.,  Natilis  dc  Wnilly's 
Palcof/raphie,  Paris,  183S;  Alph.  Chassant's  Palety/raphte, 
1854,  and  Dictvmnaite  des  AOnhnattons,  3d  ed.,  1800.  A 
manual  of  the  abbreviations  in  current  use  is  a  desidcraiuni. ) 

ABBREVIATOIiS,  a  body  of  writers  lo  the  Pipal 
Chancery,  whose*  busuiedS  ia  to  Jikctcb  out  and  prc^mrc  in 
dae  form  the  Pope's,  bulk  briefs  and  consistorial  decrees. 
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A  B  D  —  A  B  D 


They  arc  first  tncutioncd  in  a  bull  of  Benedict  XIL,  early 
in  the  14th  century.  Their  number  is  fixed  at  seventy- 
two,  of  whom  twelve,  distinguished  as  deparco  majori,  hold 
prelatic  rank;  twenty-two,  deparco  minori^  are  clergymen  of 
lower  rank ;  and  the  remainder,  txamirusiores^  may  be  laymen. 

ABDALLATIF,  or  Abd-ul-Latif,  a  celebrated  physician 
and  traveller,  and  one  of  the  most  voluminous  writers  of 
the  East,  was  bom  at  Baghdad  in  1162.  An  interesting 
memoir  of  AbdalJatif,  written  by  himseff,  has  been  pre- 
served with  additflons  by  Ibn-Abu-Osaiba,  a  contemporary. 
From  that  work  wo  learn  that  the  higher  education  of  the 
youth  of  Baghdad  consisted  principally  in  a  minute  and 
careful  study  of  the  rules  and  principles  of  grammar,  and 
in  their  committing  to  memoiy  the  whole  of  the  Koran,  a 
treatise  or  two  on  philology  and  jurisprudence,  and  the 
choicest  Arabian  poetry.  After  attaining  to  groat  pro- 
ficiency in  that  kind  of  learning,  Abdallatif  applied  him- 
s(Slf  to  natural  philosophy  and  modicina  To*  enjoy  the 
society  of  the  learned,  ho  went  first  to  Mosul  (118D),  and 
afterwards  to  Damascus,  the  great  resort  of  the  eminent 
men  of^that  age.  The  chemical  fooleries  that  engrossed 
the  attention  of  some  of  those  had  no  attraction  for  him, 
but  he  entered  with  eagerness  into  speculative  discussions. 
With  letters  of  reconmiendation  from  Saladin's  vizier,  he 
visitpd  Egypt,  where  the  wish  he  had  long  cherished  to 
converse  with  Maimonides,  "the  Eagle  of  the  Doctors," 
was  gratified.  He  afterwards  forined  one  of  the  circle  of 
learned  men  whom  Saladin  gathered  around  him  at  Jeru- 
salem, and  shared  in  the  great  sultan's  favoura  He  taught 
medicine  and  philosophy  at  Cairo  and  at  Damascus  for  a 
number  of  ytars,  and  afterwards,  for  a  shorter  period,  at 
Aleppo.  His  love  of  travel  led  him  in  his  old  ago  to  visit 
different  parts  of  Armenia  and  Asia  Minor,  and  ho  was 
netting  out  on  a  pilgrimage  to  Mecca  when  he  died  at 
Baghdad  in  1231.  Abdallatif  was  undoubtedly  a  man  of 
great  knowledge  and  of  an  inquisitive  and  penetrating 
mind,  but  is  said  to  have  been  somewhat  vain^f  his  attain- 
ments* Of  the  numerous  works — most  of  them  on  medi- 
cine— ^which  Osaiba  ascribes  to  him,  one  only,  the  Account 
o/  Egypt,  appears  to  be  known  in  Europe.  The  manuscript 
of  thh  work,  which  was  discovered  by  Pococko  the  Orien- 
talist, is  preserved  in  the  Bodleian  Library.  It  was  trans- 
lated into  Latin  by  Professor  White  of  Oxford  in  1800,  and 
into  French,  with  very  valuable  notes,  by  De  Sacy  in  1810. 
It  consiBts  of  two  parts :  the  first  gives  a  general  view  of 
Egypt ;  the  second  treats  of  the  Nile,  and  contains  a  vivid 
description  of  a  famine  caused,  during  the  author's  residence 
in  Egypt,  by  the  river  faih'ng  to  overflow  its  banks.  The 
work  gives  an  authentic  detailed  account  of  the  state  of 
Egypt  during  the  middle  ages. 

ABD-EL-KADER,  celebrated  for  his  bmve  resistance  to 
the  advance  of  the  French  va  Algeria,  was  bom  near 
Mascara,  in  the  early  part  of  the  year  1807.  His  fati^er 
was  a  man  of  great  influence  among  his  countrymen  from 
his  high  rank  and  learning,  and  Abd-el-Kader  himself  at 
an  early  age  acquired  a  wido  reputation  for  wisdom  and 
piety,  as  well  as  for  skill  in  horsemanship  and  other  manly 
exercises.  In  1831  he  was  chosen  Emir  of  Mascara,  and 
leader  of  the  combined  tribes  in  their  attempt  to  check  the 
growing  power  of  tho  French  in  Africa.  His  cflbrts  were 
at  first  successful,  and  i :  L831  he  concluded  a  treaty  with 
the  French  general,  which  was  very  favourable  to  his  cause. 
This  trc;ity  was  broken  in  the  succeeding  year;  but  as  the 
war  that  followed  was  mainly  in  favour  of  the  Arabs,  peace 
was  renewed^  in  1837.  War  again  broke  out  in  1839, 
and  for  more  than  a  year  was  carried  on  in  a  very 
desultory  manner.  In  1841,  however,  Marshal  Bugcaud 
assumed  tho  chief  command  of  the  French  force,  which 
numbered  nearly  100,000  men.  Tho  war  was  now 
carried  on  -with  great  vigour,  and  Abd-clKader,  after 'a 


most  determined  reaistanco,  surrendered  himself  to  the 
Due  d'Aumale,  on  the  22d  December  1847.  The  promise, 
that  he  would  be  allowed  to  retire  to  Alexandria  or  St 
Joan  d'Acre,  upon  the  faith  of  wliidi  Abd-cl-Kader  had 
given  himself  up,  was  broken  by  tho  French  government 
Ho  was  taken  to  France,  and  was  imprisoned  first  in  the 
castle  of  Pau,  and  aftcr\vards  in  that  of  Amboisc.  In  1853 
Loiiis  Napoleon  gave  bim  his  liberty  On  condition  of  his  not 
returning  to  Algeria.  Since  then  he  resided  successively  at 
Broussa,  Constantinople,  and  Damascua  Ho  is  reported 
to  have  died  at  Mecca  in  October  1873.    Seo  Algeria. 

ABDERA  (1.),  in  AncieM  Geography,  a  maritime  town  of 
Thrace,  eastwaid  from  tho  mouth  of  the  river  Nestua. 
Mythology  assigns  tho  founding  of  the  town  to  Hercules ; 
but  Herodotus  states  that  it  was  first  colonised  by  Timcsias 
of  Clazomen^B,  whom  tho  Thracians  in  a  short  time  expelled. 
Rather  more  than  a  century  later  (a  a  541),  tho  people  of 
Soos  recolonised  Abdera.  The  town  soon  became  one  of 
considerable  importance,  and  in  aa  408,  when  it  was  re- 
duced by  Throsybulus  the  Athenian,  it  is  described  as  in  a 
veiy  flourishing  condition.  Its  prosperity  was  greatly  im- 
paired by  its  disastrous  war  with  the  Triballi  {circa  D.a 
376),  and  very  little  is  hoard  of  it  thereafter.  Tho 
AbderitJB,  or  Abderitani,  were  proverbial  for  their  vttitii  of 
wit  and  judgment;  yet  their  city  gave  birth  to  several 
eminent  persons,  as  Protagoras,  Democritus,  and  Anaxarchus 
the  philosopheis,  Hecatreus  the  historian,  Nicsenctus  tho 
poet,  and  others. 

ABDERA  (2.);  a  town  in  Hispania  Bastica,  founded  by 
tho  Carthaginians,  on  the  south  coast,  between  Malaca  and 
ProTTL  Ckaridcmi,  It  is  probably  represented  by  tho 
modem  Adra. 

ABDICATION,  tho  act  whereby  a  person  in  office 
renounces  and  gives  up  the  same  before  the  expiry  of  tho 
time  for  which  it  is  held.  The  word  is  seldom  used  except 
in  the  sense  of  surrendering  tho  supreme  power  in  a  state. 
Despotic  sovereigns  are  at  liberty  to  divest  themselves  of 
their  powers  at  any  time,  but  it  is  otherwise  with  a  limited 
monarchy.  The  throne  of  Great  Britain  cannot  be  lawfully 
abdicated  tmles^\Ndth  ^e  consent  of  the  two  Houses  of  Par- 
liament When  James  IL,  after  throwing  the  Great  Seal 
into  the  Thames,  fled  to  France  in  1688,  he  did  not  formally 
resign  the  crown,  and  the  question  was  discussed  in  Parlia* 
ment  whether  he  had  forfeited  the  thrpno  or  had  abdicated. 
The  latter  designation  was  agreed  on,  for  in  a  full  assembly 
of  the  Lords  and  Commons,  met  in  convention,  it  was  re- 
solved, in  spite  of  Janles's  protest,  '*that  King  James' IL 
having  endeavoured  to  subvert  the  constitution  of  the  b'ng- 
dom,  by  breaking  the  original  contract  between  king  and 
people,  and,  by  tho  advice  of  Jesuits  and  other  wicked  persons, 
having  violated  the  fundamental  laws,  and  having  with- 
drawn himself  out  of  this  kingdom,  has  abdicated  tho 
government,  and  that  thp  throne  is  thereby  \sicant'*  Tho 
Scotch  Parliament  pronounced  a  decree  of  forfeiture  and 
deposition.  Among  the  most  memorable  abdications  of 
antiquity  may  be  mentioned  that  of  Sulla  the  dictator,  na 
79,  and  that  of  the  Emperor  Diocletian,  a.D.  305.  The  follow- 
ing  is  a  list  of  the  more  important  abdications  of  later  times  :— 

Benedict  IX.,  Pope 

Stephen  II.  of  Hungry, 

Albert  (tho  Bear)  of  Brandenburg, 

Li^dislaus  III.,  Duko  of  Poland, 

John  Balllol  of  Scotland,         • 

John  Cantacuzcne,  Empcior  of  llio  East» 

John  XXIII.,  Pope,        .... 

Eric  VII.  of  Denmark  and  XI I L  of  Sweden, 

Amoratli  1 1.,  Ottoman  Emperor,     •       • 

Charles  v..  Emperor,.  •        « 

Chrlatfna  of  Sweden,        .        ,        .        . 

John  Ca^imir  of  Poland, 

James  II.  of  England, 


A.D. 

1043 

nsi 
iico 

1207 
1290 
1355 
1415 
.'  1439 
1444  and  1445 
1550 
1654 
1663 
1688 


Frederick  Augustus  of  Poland,        .       •       •       «       •        1706 


AB  D— A  B  E 


SI 


Philip  V.  of  Sputa, 1794 

yictorAxDadeosIL  e^SanlixiK 17S0 

Achmet  UL,  Ottoman  Emperor, 17S0 

GharU^  of  Naples  (on  aooa«ka  to  duOD^  of  Sp«in}«  1700 

Stanulaiii  IL  of  Poland^          ..••••  1705 

f^apV^  gm^TwiAl  TV    ftf  flaw^inia,      .  «  JlQne      4»    1803 

Chads  nC  of  Spaiiit 11^  tO,  1808 

Jofloph  BoDMMits  of  Kaplfl^    ....  Jime    6,  1808  < 

OuatavtialV.  ofSwedau.         ....  Mar.  2d,  1809 

Louis  Bonaparte  of  HoUiusi^   •       •        •        .  JTil]r   ^  ^^^^ 
Kapolaon  ofPraiicflL        •       «    April- 1»  im»  and  Jane  2S^  1816 

Yiotor  Bfflaonel  of  8aniliii%    «...  HaE.  18»  1831 

Gharln  X.  of  rnnoe^  Aub.    2^  1830 

PedioofBEasfl,^^ April    7,  1881 

Don  Kiffoel  of  Portm  d»        «...  luy  26,  1884 

William  L  of  Holland^           «        4       «       •  Oct     7,  1840 

Looia  Philippe^  Fiano^       •       •       «       <  TeK    24»  1848 

Lonia  Chacbe  of  BaTttkb       .        <       •       .  Mar.    21,  1848 

Fotlinaad  of  Auftrla,    •       •       «       »       «  Deo#     3,  1848 

Qiarlea  Albeit  of  Baidiatt^     «        »        .       «  Mar.    28,  1840 

Leopold  IL  of  Toacaay,         •       «       «       •  July   21,1860 

laaballaU.  of  Spain,      •       •       «       .       «  Jnne  26,  1870 

AmadeoB  L  of  ^ain, FeK    11,  1878 

ABDOMEN,  In  Anatom^f^  lower  part  of  the  tnmk  of 
tlie  body,  aitnatedbehreea  the  thorax  azid  the  pelT^  See 
Anatomt. 

ABDOION  ALES,  or  Abdominal  Fxshsb,  &  sab^liTiBion 
of  the  MaLioopteiygioos  Order,  vhoee  ventral  fins  are  placed 
behind  the  pectorals,  under  the  abdomen*  The  typical 
abdomuude  are  carp,  flalmon,  hening,  silaree)  and  pikOi 

ABDUCTION,  a  law  tefm  denoting  the  forcible  or 
fraadnlant  removal  of  a  person,  limited  by  custom  to  the 
case  where  a  woman  is  the  victim.  In  the  case  of  men  or 
cbildrai,  it  has  been  usual  to  sabstititte  the  tenn  Km- 
A'AFPmo  {q.v.)  The  old  severe  laws  against  abdootiony 
generally  oontemphiting  its  object  as  the  possession  of  an 
heiress  and  her  fortune,  have  been  repealed  by  24  and  20 
Vict  c  100,  a  63,  which  makes  it  felony  for  any  one  from 
motives  of  Incre  to^take  away  or  detain  against  her  wiU, 
with  intent  to  marry  or  carnally  know  her,  £c,  any  woman, 
of  any  age  who  has  any  interest  in  any  real  or  personal 
estate,  or  is  an 'heiress  presoiaptive,  or  co-hexress,  or  pre* 
snmptive  next  6f  kin  to  any  one  having  each  an  interest ; 
or  for  any  one  to  cause  soch  a  woman  to  be  married  or 
carnally  Imown  by  any  other  person ;  of  for  any  one  with 
such  intent  tt  allnre,  take  away,  or  detain  any  soioh  woman 
under  the  ageof  twezity-one,  out  of  the  possession  and  against 
the  will  of  hei  parents  or  gnardiana  By  a  5  4,  forcible  taking 
away  or  detention  against  her  will  of  any  woman  of  anv  age 
with  like  intent  is  felony.  Even  without  such  intent^  abduo- 
tion  of  any  unmanied  girl  under  the  age  of  sixteen  is  a 
misdemeanour.  In  Scotland,  where  there  is  no  statutory 
a4justment)  abduction  is  similarly  dealt  with  by  practice. 

ABDUL  MEDJID,  Sultan  of  Turkey,  the  thirty-first 
sovereign  of  the  house  of  Othman,  was  bom  April  23, 
1823,  and  succeeded  his  father  Mahmoud  IL  on  the  2d 
of  July  1839.  Mahmoud  appears  t6  have  been  unable 
to  effect  the  reforms  he  desired  in  the  mode  of  educating 
his  children,  so  that  his  son  received  no  better  education 
than  that  given,  acoording  to  use  and  woflt^  to  TWidsl 
princes  in  the  hsrem.  When  Abdul  He^id  succeeded  t« 
the  throne,  the  ^sirs  of  Turkey  were  in  an  extronely 
critic  state.  At  the  very  time  his  lather  died,  the  liews 
was  on  its  way  to  Constantinople  that  the  Torkish  army 
had  been  signally  defeated  at  Nisib  by  that  of  the  rebel 
{Egyptian  vicerpy,  Mehemet  All;  and  the  Tnxtiah  fleet  was 
at  the  same  time  on  its  way  to  Egypt,  to  be  surrendered 
perfidiously  b^  its  commander  to  the  same  enemy.  .  Bat 
through  the  mtervention  of  the  great  European  powers, 
Mehemet  Ali  was  obliged  to  come  to  terms,  and  the  Otto- 
man  empire  waa  waved.     In  compliance  with  his  father's 

>  Pedro  bad  ancor-ed.Td  to  the  tbrono  of  Portugal  in  1826,  but  abdl* 
1  It  at  ODoe  tn  f arour  of  his  dangtttar. 


express  instructions  Abdul  Madrid  set  at  once  about  carry- 
ing out  the  extensive  reforms  to  which  Mahmoud  hod  so 
energetically  devo^  himsell  In  November  1830  was 
proolaimed  an  edict,  known  as  the  Hatti-eheiif  of  GuUuui^ 
consolidating  and  enforcing  these  reforms,  which  was 
ihipplamentedf  i^  the  dose  of  the  Crimean  war,  by  a 
similar  statute,  issued  m  February  1858.  By  these  enact- 
ments it  waa  provided  that  all  daasea  of  the  sultan's  sub* 
jeets  should  have  security  for  their  lives  and  property ; 
tlttt  taxea  should  be  fairly  imposed  and  justice  impurtially 
adminktered;  and  that  all  should  have  full  religious 
liberty  and  eaual  oivil  lij^ts. .  The  scheme  was  regarded 
aa  so  revdntumary  by  the  aristocracy  jmd  the  educated 
classes  (the  Ulema)  that  it  met  with  keen  opposition,  anil 
was  in  consequence  but  partially  put  in  force,  especially  iu 
the  remoter  parts  of  the  enmire ;  and  more  than  one  oon« 
^liiaoy  was  formed  against  the  saltan's  life  on  account  of 
it  Of  the  other  measures  of  reform  promoted  by  Abdul 
Medijid  the  more  important  were— 4he  reorganisation  of  the 
snny  (1843-4),  the  institution  of  a  council  of  public  in- 
struction (1846),  the  abolition  of  an  odious  and  unfairly 
imposed  citation  tax,  the  repression  of  slave  trading,  and 
vanous  provisions  for  the  better  administration  of  thepublio 
service  apd  for  the  advancement  of  commerce^  The  public 
history  of  his  times — ^the  disturbances  and  insurrections  in 
different  parts  of  his  dominions  throughout' his  reign,  and 
the  great  war  successfully  carried  on  sgainst  Russia  by 
Tur!^,  and  by  England  France,  and  Sardinia;  in  the 
interest  of  Turkey  (1853-56)— <»n  be  merely  alluded  to 
in  this  personal  notica  When  Kossuth  and  others  sought 
refuge  m  Turkey,  after  the  failure  of  the  Hungarian  rising 
in  1849,  the  sultan  was  called  on  by  Austria  and  Russia  to 
surrender  tbran,  bui  boldly  and  determinedly  refused.  It 
is  to  his  CTBdit,  too,  that  he  would  not  allow  the  con* 
nnrators  against  his  dwn  life  to  be  put  to  death.  He  bore 
the  character  of  being  a  kind  and  honourable  man. 
Against  this,  however,  must  be  set  down  his  excessive 
extravagance,  especially  towards  the  end  of  his  lif&  He 
dkd  on  the  25th  of  J  me  1861,  and  was  succeeded,  not  by 
one  <d  his  sons^  but  by  his  brother,  Abdul  Aziz,  the  present 
sultan,  aa  the  oldest  survivor  of  the  family  of  Othmaa 

A  BECKET,  TsoxAS,  Archbishop  of  Canterbury  and 
ChanceUor  of  Englami  in  the  12th,tentuy,  was  bom  in 
London  on  the  21st  of  December  1118.  His  father, 
Gilbert  Becket,  and  his  mother  Roesa  or  Matilda,  were 
both,  there  can  be  littie  doubt,  of  Norman  extraction,  ii 
indeed  they  themselves  wsre  not  immigrants  from  Normandy 
to  ^gland.  Gilbert  Be^et,  a  merchant,  and  at  one  time 
Sheriff  of  London,  a  man  of  generous  impulfts  and  some- 
what lavish  hospitality,  provided  for  his  op)v  child  Thomas 
all  the  attainable  advantages  of  influential  society  and  a 
good  education.  At  ten  years  of  age  Thomas  was  placed 
under  the  tuition  of  the  canons  regular  of  Merton  on  the 
Wandle  in  Surrey.  From  Merton  he  proceeded  to  study  in 
the  Loiidon  schools,  then  in  high  repute.  At  PevenBcy 
Castle,  the  seat  of  his  father's  friend  fiicher  de  TAigle,  one 
of  the  great  barons  id  En^and,  he  subsequentiy  became  o 
proficient  in  all  the  feats  and  graces  of  chivalry.  From 
Pevensey  he  betook  himself  to  the  study  of  theology  in  the 
Universi^  of  Feria  He  never  became  a  scholar,  much 
less  a  theologian,  like  Wolaey,  or  even  like  some  of  the 
learned  <yyrlfffi<Mdac«T  of  his  own  day ;  but  his  intellect  was 
vigorous  and  original,  and  his  manners  captivating  to  his 
associates  and  popular  with  the  multituda  His  father's 
failure  in  business  recalled  him  to  London,  and  for  three 
yeaia  he  acted  as  a  dark  in  a  lawyer's  office.  But  a  man 
so  variously  accomplished  could  not  fail  to  stumble  on 
preferment .  sooner  or  later.  According^,  about  1142, 
Archdeacon  Baldwin,  a  learned  civilian,  a  friend  of  the 
elder  Becket,  introduced  him  to  Theobald,  Axchbishcp  d 
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Canterbury,  who  at  once  appoiated  liizn  to  an  o^ce  in  the 
Archiepiacopal  Court     Eia  talents  spoediiy  raided  him  to 
the  archdeaconry  of  the  see.     A.  Becket'd  tact  in  assisting 
to  thwart  an  attempt  to  interest  the  Pope  in  fayour  of  the 
coronation  of  Stephen's  son  £u9tace,  paved  the  way  to  the 
archdeacon's  elevation  to  the  Chancellorship^  of  England 
under  Henry  XL,  a  dignity  to  which  hewoa  raised  in  1155. 
Ab  he  had  served  Theobald  the  archbishop,  so  he  served 
Ilenry  the  king  faithfully  and  well     It  was  his  nature  to 
be  loyal.     Enthusiastic  partisauship  is,  in  fact,  the  key  to 
riiuch  that  is  otherwise  inexplicable  in  his  subsequent  con- 
duct towards  Henry.     Wheu  at  a  later  period  A  Becket  was 
raised  to  the  primacy  of  England,  a  dignity  not  of  his  own 
seeking,  he  most  needs  qnarrel  with  Henry  in  the  interest 
of  the  Pope  and  "  for  the  honour  of  God."    As  Chancellor  of 
England  he  appeared  in  the  war  of  Toulouse  at  the  head  of 
the  chivalry  of  England,  and  "  who  can  recount,''  says  his 
attendant  and  pj^pegyrist  Grim, "  the  carnage,  the  desolation 
he  made  at  the  head  of  a  strong  body  of  soldiers  1  .  He 
attacked  castles,  and  razed  towns  and  cities  to  the  ground ; 
he  burned  down  houses  and  farms,  and  never  showed  the 
slightest  toudh  of  pity  to  any  one  who  rose  in  insurrectioii 
against  his  master.^'    In  single  eombat  he  vanquished  and 
made  prisoner  the  valiant  Knight  Engelram  de  Trie.'   Nor 
did  A  Becket  the  chancellor  seek  to  quell  Heniy's  secular  foes 
alone.     He  was  the  able  mouthpiece'  of  the  Crown  in  its 
contention  with  the  Bishop  of  Qhichester,  who  had  alleged 
that  the  permission  of  the  Pope  was  necessary  to  the  con- 
ferring or  taking  away  of  ecclesiastical  benefices ;  and  he 
rigorously  exacted  ictUage,  a  military  tax  in  lieu  of  personal 
service  in  the  field,  from  the  clergy,  who  accused  him  of 
*<  plunging  a  sword  into  the  bosom  of  ^  his  mother  the 
churcL"     His  pomp  and  munificence  as. chancellor  were 
beyond  precedent     In  1159  he  undertook,'  at  Heniy's 
request,  an  embassy  to  the  French  Court  for  the  purpose 
of  affiancing  the  king's  eldest  son  to  the  daughter  of  the 
king  of  France.     His  progress  through  the  country  was 
like  a  triumphal  procession.     "How  wonderful  must  be 
the  king  of  England  himself  whose  chancellor  travels  in 
such  state  !"  was  on  every  one's  lips.     In  1162  he  was 
elected  Archbishop  of  Canterbury,  Gilbert  Foliot,  Bishop 
of  Herford,  alone  dissenting,  and  remarking  sarcastically, 
at  the  termination  of  the  ceremony,  that  "  the  king  had 
worked  a  miracle  in  having  that  day  turned  a  layman  into 
an  archbbhop  and  a  soldier  into  a  saint"    Hitherto  A 
Becket  had  only  been  in  deacon's  orders,  and  had  made  no 
profession  of  sanctity  of  life.     At  the  same  time,  there  is 
nothing  to  show  that  his  character  was  stained  by  the  gross 
licontiousQess  of  the  times.     Now,  however,  he  devoted 
himself  body  and  soul  to  the  service  of  the  church. . .  The 
fastidious  coturtier  was  at  once  transfonned  into  the  squalid 
penitent,*who  wore  hair-cloth  next  his  skin,  fed  on  roots, 
iu*ank  nauseous  water,  and  daily  washed  the  feet  of  thirteen 
beggars.     Henry,  who  had  expected  to  see  the  archbishop 
completely  sunk  in  the  chancellor,  was  amazed  to  receive 
.he  following  laconic  message  from  A  Becket : — "  I  desire 
that  you  will  provide  yourself  with  another  chancellor,  as 
I  find  myself  hardly  snfiicient  for  the  duties  of  one  office, 
much  less  of  twa"     From  that  ^moment  there  was  strife 
between  A  Becket  and  Henry,  A  Becket  straining  every 
nerv6  to  extend  the  authority  of  the  Pope,  and  Henry 
doing  hia  utmost  to  subject  the  church  to  his  own  will 
Throughout  the  bitter  struggle  for  supremacy  which  ensued 
between  A  Becket  and  the  king,  A  Becket  was  backed  by 
the  syinpathy  of  the  Saxon  populace,  Henry  by  the  support 
of  the  Norman  barons  and  by  the  greater  dignitaries  of  the 
church.     .\t  the  outset  A  Becket  was  worsted.     He  was 
constrained  to  take  an  oath,  ''with  good  faith  and  without 
fraud  or  reserve,  to  obaerve  the  Constitutions  of  Clo-ren- 
doij,"  which  subjected  clerks  guilty  cf  crime  to  the  or  *rj  .i-y 


civil  tribunals,  put  ecclesiastical  dignities  at  the  royal  dis^^ 
posal,  prevented  ail  appeals  to  Rome,  and  made  Henry  tha 
virtual  ''iiead  of  the  church."'   For  his  guilty  compliance 
with  these  anti-papal  constituti'.ns  he  received  the  special 
pardon  and  absolution  of  hi?  holiness,  and  proceeded  to 
anathematise  them  with  the  energy  of  a  genuine  remorse 
The  king  resolved  on  his  rum.     He^'was  silmmoned  befDre 
a  great  council  at  Northampton,  and  in  defiance  of  justice 
was  called  on  to  account  for  the  sum  of  44,000  marks 
declared  to  have  been  misappropriated  by  him  during  his 
chancellorship.     "  Fo/  what  happened  before  my  consecra- 
tion," said  A  Becket,  "I  ought  not  to  answer,  nor  will  L 
Know,  moreover,  that  ye  are  my  children  in  God ;  neither 
law  nor  reason  allows  you  to  judge  your  father.    I  refer  my 
quarrel  to  the  decision  of  the  Pope.   To  him  I  appeal,  and 
shall  now,  under  the  protection  of  the  Catholic  Church  and 
the  Apostolic  See,  depart" ..  He  effected  his  escape  to  France, 
and  took  refuge  in  the  Cistercian  monastery  of  Pontignj, 
whence   he   repeatedly '  anathematised   his    enemies    in 
England,  and  hJesitc^ed  not  to  speak  of  Henry  as  a  *'  mali- 
cioBs  tyrant"    Pope  Alexander  IIL,  thoi^h  at  heart  a 
warm  supporter  of  Becket,  waa  guarded  in  his  conduct 
towards  Henry,  who  had  shown  a  disposition  to  support  the 
anti-pope  Psscal  IIL,  and  it  was  not  till  the  Archbishop  oi 
York,  in  defiance  of  a  papal  bull,  had  usurped  the  functions 
of  the  exiled  primate  by  offidatiog  at  the  coronation  of 
Henry's  son,  that  Alexander  beci^me  really  formidable.    A 
Becket  was  now  resolute  for  martyrdom  or  victory.    Henry 
began  to  tremble,  and  an  interview  between  him  and  Becket 
Was  arranged  to  take  place  at  Fereitville  in  1170.    It  was 
agreed  that  A  Becket  shoidd  return  to  hia  see;  and  that  the 
kmg  should  discharge  his  debts  and  defray  the  expensed  of 
his  journey.    A  Becket  proceedeil  to  the  coast,  but  the  king, 
who  had  promised  to  meet  him,  broke  his  engagement  in . 
every  particukur.   A  Becket,  in  retaliation,  exconununicated 
the  Archbishop  of  ^Tork  and  the  Bishops  of  London  and 
Salisbuiy  for  officiating  at  the  coronation  of  the  king's  son. 
The  ternfied  prelates  took  refuge  in  Normandy  with  Heniy^ 
who^  9Q  heaxing  their  tale,  accompanied  by  an  accoxmt  of 
A.  Becket's  splendid  receptiotf  at  Canterbu^,  exclaimed  in 
ungovernable  fury,  "  Of  the  cowards  who  eat  my  bread,  is 
there  not  one  who  will  free  me  from  this  turbulent  priest  t " 
Four  knights,  Fitzurse,  Tracy,  Morville,  and  Brito,  resolved 
to  avenge  their  sovereign,  who  it  appeaxa  was  ignorant  of 
their  intention.  '  They  arrived  in  Canterbury,  and  finding 
the  archbishop,  threatened  him  with  death  if  he  would  not 
absolve  the  excommunicated  bishops.- ^^" In  vain,"  replied 
A  Becket,  "  you  threaten  me.   If  all  the  swords  in  Epgland 
were  brandLdiiing  over  my  head,  your  terrors  could  not  moTe 
me.K  Foot  to  foot  you  will  find  me  fighting  the  battle  of  the 
Lprd."  He  was  barbarously  murdered  in  the  great  cathedral, 
at  the  foot  of  the  altar  of  St  Benedict,  on  the  29th  Decern- 
ber  1170.  i  Two  years  thereafter  he  was  canonised  by  the 
Pope;  and  down  to  the  Reformation  innumerable  pilgrim* 
ages  were  made  to  the  shrine  of  St  Thomas  of  Canterbury 
by  devotees  from  every  comer  of  Christendom. .  So  numerous 
were  the  miracles  wrought  at  hia  tomb,  that  Gervase  of 
Canterbury  teUs  us  two  large  volumes  kept  in  the  cathedral 
were  filled  with  accounts  of  them.     Every  fiftieth  year  a 
jubilee  was  celebrated  in  his  honour,  which  lasted  fifteen 
days ;  plenary  indulge^nces  were  then  granted  to  all  who 
visited  his  tomb;  and  as  many  as  lOG.OCO  pUgrims  were 
registered  at  a  time  in  Canterbury.     The  worship  of  St 
Thomas  superseded  the  adoration  of  Ood,  and  even  that  of 
the  Virgin.     In  one  year  there  was  offered  at  God's  altar 
nothing;   at   that  of   the  Virgin  X4,    Is.    8d.;  while  St 
Thomas  ruccived  for  hia  sliarc  X954,  Cs.  3d. — an  cuonnoua 
sujn,  if  the  purcha^Ln?  power  of  money  in  those  times  be 
considered.     Henry  VfIL,  vriit  a  just  if  somewhat  ludi- 
«r^u.s  api>rcciat.ion  of  tbe  Lsi^iie  'srhich  A  Becket  had  niised 
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tvitL  \m  ruyal  predecessor  Hcni^  II ,  not  only  pillngcd  the 
nch  shnne  dedicated  to  St  Thomas,  but  caused  the  saint 
Limself  to  be  cited  to  appear  in  court,  and  to  be  tncd  and 
condemned  as  a  traitor,  at  the  same  time  ordcnng  his  name 
to  be  struck  out  of  the  calendar,  and  his  bones  to  be  burned 
and  the  ashes  thrown  in  the  air.  A  Docket's  character  and 
aims  have  been  the  subject  of  the  keenest  ecclesiastical  and 
historic  controversy  down  to  the  present  time,  but  it  is  im- 
possible to  doubt  the  fundamental  sincerity  of  the  one  or 
the  disinterestedness  of  the  other,  however  inconsistent  his 
actions  may  sometimes  appear  If  the  fruit  of  the  Spirit 
be  "  love,  joy,  peace,  long-sulTering,  gentleness,  goodness, 
faith,  meekness,  and  temperance/'  A  Becket  was  assuredly 
not  a  samt,  for  he  indulged  to  the  last  in  the  bitterest 
invectives  against  his  foes ,  but  that  he  fought  with 
admirable  courage  and  devotion  the  "  battle  of  the  Lord," 
according  to  the  warlike  ideas  of  an  age  with  which  he  was 
in  intense  sympathy,  is  beyond  dispute.  He  was  the 
leading  Ultramontane  of  his  day,  hesitating  not  to  reprove 
the  Pope  himself  for  lukewarmness  m  the  cause  of  the 
•'  church's  liberty. "  He  was  (he  last  of  the  great  ecclesiastics 
of  the  type  of  Lanfranc  and  Ansclm,  who  struggled  for 
supremacy  with  the  civil  power  in  England  on  almost  equal 
tcnna.  In  his  day'the  secular  stream  was  n|nning  very 
strong,  and  he  might  as  chancellor  have  floated  down  the 
current  pleasantly  enough,  governing  England  in  Henry's 
name  He  nevertheless  perished  in  a  chivalrous  effoit  to 
stem  the  torrent  The  tendency  of  his  pnnciples  was 
to  supersede  a  civfl  by  a  spiritiml  despotism ,  "  but»  m 
point  of  fact,"  says  Hook,  in  his  valuable  Life,  "  he  was 
a  high-prinapled,  high-spirited  demagogue,  who  taught 
the  people  to  struggle  foF  their  liberties,"  a  struggle 
soon  to  commence,  and  of  which  he  was  by  no  means 
an  impotent  if  an  unconscious  precursor. — ^See  Dr  Giles's 
Vita  et  EputolcB  S.  Thomoe  Cantuanensia ;  Canon  Morris's 
Life  of  Si  Thatfifu  Becket;  Canon  Robertson's  Life  of 
Btrket ,  Canon  Stanlo/s  Historical  MemoriaU  of  Canter- 
bitty  ^  J.  O.  Nichol's  Pilgrimages  of  Wokingham  and 
Canterbury,  Hook's  Lives  cf  the  Archbishops  of  Canter- 
bury, and  Lord  Campbell's  Lives  of  the  Chancellors  of 
£nglan(L 

A'BECKETT,  Gilbert  Abbott,  a  successful  cultivator 
of  light  literature,  was  bom  in  London  in  1811,  and  educated 
at  Westminster  School  He  wrote  burlesque  dramas  with 
success  from  his  boyhood,  took  an  active  share  in  the 
e.stablishirient  of  different  comic  periodiccds,  particularly 
Figaro  in  London  and  Punchy  and  was  a  constant  contributor 
to  the  columns  of  the  latter  from  its  commenoement  till  the 
time  of  his  death.  His  principal  publications,  all  over- 
flowing with  kindly  humour,  and  rich  in  quaint  fancies, 
are  his  parodies  of  living  dramatists  (himself  included), 
reprinted  from  Punch  (1844);  The  Small  Debts  Act,  tnth 
Annotations  and  Explanations  (1845);  The  Quizziology  of 
the  British  Drama  and  The  Comic  Blackstone  (1846);  A 
Comic  Historv  of  Er^land  n847) ;  and  A  C<mic  History  of 
Hom^  (1852).  He  contributed  occasionally,  too,  to  the 
Times  and  other  metropolitan  papers.  A'Beckett  was 
called  to  the  bar  in  1841, 'and  from  1849  discharged  with 
great  efficiency  the  duties  of  a  metropolitan  police  magis- 
trate. He  died  at  Boulogne  on  the  SOth  of  August 
1856. 

ABKT»  (^^1,  breath,  vanity,  transOoriness),  the  second 
«on  of  Adam,  slain  by  Cain  his  elder  brother  (Gen  w 
1-16).  The  narrative  in  Genesis,  which  telb  us  that  "  the 
Lord  had  respect  unto  Abel  and  to  his  offering,  but  unto 
Cain  and  to  his  offering  he  had  not  respect,"  is  supplemented 
by  the  statement  of  the  New  Testament,  that  "  by  faith 
Abel  offered  unto  God  a  more  excellent  sacrifice  than  Cam," 
l(Heb.  xL  4),  and  that  Cain  slew  Abel  "because  his  own 
works  were  evil  and  his  brother's  righteous  "  (1  John  iii.  1 2). 


In  patristic  theology  the  striking  contrast  between  the 
brothers  was  mystically  explained  and  typically  applied  in 
various  waya  Auguscine,  for  example,  regards  Abel  as 
the  representative  of  the  regenerate  or  spiritual  man,  and 
Cam  as  the  representative  of  the  natural  or  corrupt  man. 
Augustine  m  his  treatise  De  Hceresibus,  c.  86,  mentions  a 
sect  of  Abfiitae  or  Abelians,  who  seem  to  have  lived  in 
North  Africa,  and  chiefly  in  the  neighbourhood  of  Hippo- 
Rcgiua  Aocording  to  their  tradition,  Abel,  though  married, 
lived  m  cuntmencc,  and  they  followed  his  practice  in  this 
respect,  so  as  to  avoid  the  guilt  ot  bringing  sinful  creatures 
into  the  world. 

ABEL,  Kabl  Friedrich  (1726-1787),  a  celebrated  Ger- 
man musician.  His  adagio  compositions  have  been  highly 
pruisud,  but  he  attained  greater  distinction  as  a  pcrfomiei 
than  as  a  composer,  his  instrument  being  tke  Viola  digamba, 
which  from  his  time  has  given  place  to  the  violoncello. 
He  studied  under  Sebastian  Bach,  played  for  tea  years 
(1748-58)  m  the  band  formed  at  Dresden  by  the  Elector 
of  Saxony,  under  Hasso,  and  then,  proceeding  to  England, 
became  (1 759)  chamber-musician  to  the  queen  of  George  III. 
His  life  was  shortened  by  habits  of  intemperance. 

ABEL,  Niels  Hekjiik,  one  of  the  ablest  and  acutest 
mathematicians  of  modern  times,  was  bom  at  Findde  in 
Norway  in  1802,  and  died  near  Arendul  in  1829.  Con- 
sidering the  shortness  of  his  life,  the  extent  and  thorough- 
ness of  his  mathematical  investigations  and  analyses  arc 
marvellous.  His  great  powers  of  generalisation  were  dis- 
played in  a  remarkable  degree  m  lus  development  of  the 
theory  of  elliptic  functions.  Legondre's  eulogy  of  Abel, 
"Quelle  t^tc  ctUe  du  jeune  Norvegicn ! "  is  the  more  forcible, 
that  the  French  mathematician  had  occupied  himself  with 
those  functions  for  most  of  his  lifetime.  Abel's  works, 
edited  by  M.  Holmboe,  the  professor  under  whom  he  studied 
at  Christianity  were  published  by  the  Swedish  government 
in  18d9. 

ABEL,  Thomas,  a  Roman  Catholic  divine  during  the 
reign  of  Henry  \11L,  was  an  Englishman,  but  when  or 
where  born  does  not  appear.  He  was  educated  at  Oxford, 
where  he  passed  B.A.  on  4th  July  1513,  M.A  on  27th 
June  1516,  and  proceeded  D.D.  On  23d  June  1530  ho 
was  presented  by  Queen  Catherine  to  the  rectory  of  Brad- 
well  in  Essex,  on  the  sea-coast  He  had  been  introduced 
to  the  court  through  the  report  of  his  learning  in  classical 
and  living  langoages,  and  accomplishments  in  mu.sic ;  and 
he  was  appointed  domestic  chaplain  to  Queen  Catherina 
It  speaks  well  both  for  the  chaplain  and  his  royal  mistress, 
that  to  the  last  he  defended  the  outi'agcd  queen  against 
"bluff  King  HaL"  The  Defence,  "Invicta  Veritas,"  was 
printed  at  Lunebei^  in  1532.  This  pungent  little  book 
was  replied  to,  but  never  answered,  and  remains  tlie 
defence  on  Queen  Catherine's  part  Abel  was  ensnared,  as 
greater 4nen  were,  in  the  prophetic  delusions  and  ravings  of 
Elizabeth  Barton,  called  the  "  Holy  Maid  of  Kent"  Ah 
belonging  to  the  Church  of  Rome,  he  inevitably  opposed 
Henry  VIIL's  assumption  of  supremacy  in  the  cliurch. 
Ultimately  he  was  tried  and  condemned  for  "  misprision 
of  treason,"  and*  perished  in  the  usual  cruel  and  ignoble 
way.  'The  execution,  as  described,  took  place  at  Smitli* 
field  on  July  30,  1540,^  If  we  may  not  concede  the  vene- 
rable and  holy  name  of  martyr  to  Abel — ^and  John  Foxo 
is  passionate  in  his  refusal  of  it — ^yet  we  must  hold  that 
he  at  least  fell'  a  victim  to  his  unsparing  defence  of  his 
queen  and  friend,  the  "misprision  of  treason"  having 
been  a  foregone  conclusion.  In  stat  25,  Henry  VIIL,  c 
12,  he  IS  described  as  having  •*  caused  to  be  printed 
and  set  forth  in  this  rcalme  diverse  books  against  tba 
divorce  and  seimration."  Neither  thQ*  IVactattis  norltho 
"diverse  books"  are  known.  —  Dodd,  Church  History, 
Brussels,  1737,  folio,  vol  L  ix  208;  BourcMcr.  HtsL  EccU\ 
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de  Martyr  Fftttr  minor.  (Ingolst  1583),  Pitta,  De 
itbutr  Angl  Scrip,,  Tanner^^  Bibliot/teca  Hibemtco-Britan- 
nica,  p.  1. ,  Zurich,  Originaf.  LtiUr^  relative  to  the  English 
RtJormaXvm  (P,arker  Society,  pt  il  pp.  209-211,  1846); 
Foxe's  Acts  and  Afonurnents  (Cattley's,  voL  v.  pp.  438-440); 
Burnet,  iSoame*,  Biog  BnL,  Wood's  i4//wfta?  (Bliss), s.  v.; 
Stow,  Chron.  p.  581  (a.  a  G.) 

ABELARD,  Peter,  bom  at  PaDet  (Palais),  not  far 
from  Nantes,  m  1079,  was  the  eldest  son  of  a  noble  Breton 
house.  The  name  Abctlardus  (also  written  Jlbailardtu, 
Abaielardiis,  and  in  many  other  ways)  is  said  to  be  a  cor- 
ruption of  I/abdarduSf  substituted  by  hmiself  for  a  nick- 
name BaJotard^M  given  to  him  when  a  student.  As  a 
boy,  be  showed  an  extraordinary  quickness  of  apprehen- 
sion, and,  choosing  a  learned  life  instead  of  the  active 
career  natural  to  a  youth  of  his  birth,  early  became  an 
iidept  in  the  art  of  dialectic,  under  which  name  philosophy, 
meaning  at  that  time  chiefly  the  logic  of  Aristotle  trans-* 
mitted  through  Latin  channels,  was  the  great  subject  of 
liberal  study  in  the  episcopal  schools.  Roscellm,  the 
famous  canon  of  Compicgne,  is  mentioned  by  himself  as 
his  teacher;  but  whether  he  heard  this  champion  of 
extreme  Nominalism  in  early  youth,  when  he  wandered 
about  from  school  to  school  for  instruction  and  exercise, 
or  some  years  later,  aftfer  he  had  already  begun,  to  teach 
for  himself,  remams  uncertain.  His  wanderings  finally 
brought  hira  to  Paris,  still  under  the  age  of  twenty.  There, 
m  the  great  cathedral  sch9ol  of  Notre-Dame,  he  sat  for  a 
while  nnder  the  teaching  of  William  of  Champeaux,  the 
disciple  of  St  Ansclm  and  most  advanced  of  ^alists,  but, 
presently  stepping  forward,  he  overcame  the  master  in 
discussion,  and  tbas  began  a  long  duel  that  issued  lu 
the  downfall  of  the  philosophic  theory  of  Realism,  till  then 
dominant  in  the  early  Middle  Age  First,  in  the  teeth  of 
opposition  from  the  metropolitan  teacher,  he  proceeded  to 
set  up  a  school  of  his  own  at  Mclun,  whence,  for  more 
direct  competition,  he  removed  to  Corbcil,  nearer  Pans. 
The  success  of  his  teaching  was  signal,  though  for  a  time 
he  had  to  quit  the  field,  the  strain  proving  too  great  for 
his  physical  strength.  On  his  return,  after  1 1 08,  he  found 
William  lectnnng  no  longer  at  Notre- Dame,  but  in  a 
monastic  retreat  outside  the  city,  and  there  battle  w^ 
again  joined  between  them.  Forcing  upon  the  Realist  a 
material  change  of  doctnnc,  he  was  once  more  victonous, 
and  thenceforth  he  stood  supreme  His  discomfited  rival 
still  had  power  to  keep  him  from  lecturing  in  Paris,  but 
soon  failed  m  this  last  effort  also  From  Melun,  where  he 
had  resumed  teaching.  Abelard  passed  to  the  capital,  and 
set  up  his  school  on  tdie  heights  of  St  Genevi6ve,  looking 
over  Notre- Dame  When  he  had  increased  his  distinc- 
tion still  further  by  winning  reputation  m  the  theological 
school  of  Anselm  of  Laon,  no  other  conquest  remained  for 
him.  He  stepped  into  the  chair  at  Notre-Dame,  bemgalso 
noininaUHl  canon,  about  the  ycarJ115  « 

Few  teachers  ever  held  such  sway  as  Abelard  now 
did  for  a  time  Distinguished  in  figure  -and  manners,  he 
was  seen  surrounded  by  crowds-— it  is  said  thousands— of 
students,  drawn  from  aU  countries  by  the  fame  of  his 
reaching,  in  which  acuteness  of  thought  was  relieved  by 
simplicity  and  grace  of  exposition.  Enriched  by  the  offer- 
ings of  ^  his  pupils,  and  feasted  with  aniversal  admiration, 
he  came,  as  be  says,  to  think  himself  the  only  philosopher 
standing  in  the  world  But  a  change  in  his  fortunes 
waset  hand.  4n  hi.o  devotion  to  science,  he  had  hitherto 
lived  a  very  regular  life,  vaned  only  by  the  excitement  of 
confiict  now,  at  the  height  of  his  fame,  other  passions 
began  to  8tir  within  hiia  There  lived  at  that  time, 
within  the  precincts  of  Notre-Dame,  under  the  care  of  her 
uncle,  the  canon  Fulbert,  a  young  girl  named  Hebise,  of 
noble  extraction  and  born  about  1101.      Fair,  but  still 


more  remarkable  for  her  knowledge,  which  extended  bejronJ 
Latin,  it  is  said,  to  Greek  and  Hebrew,  she  awoke  a  feel- 
ing  of  love  in  the  breast  of  Abelard;  and  with  intent  tu 
win  her,  he  sought  and  gained  a  footing  in  Fulbert^  bouse 
as  a  regular  inmate.  Becoming  also  tutor  to  the  maiden, 
he  used  the  unlimited  power  which  he  .thus  obtained  over 
her  for  the  purpose  of  seduction,  though  not  without 
cherishing  a  real  affection  which  she  returned  in  unparalleled 
devotion.  Their  relation  interfering  with  his  public  work, 
and  being,  moreover,  ostentatiously  sung  by  lumself,  soon 
became  known  to  all  the  world  except  the  too-confiding 
Fulbert;  and,  when  at  last  it  could  not  escape  even  his 
vision,  tiiey  were  separated  only  to  meet  in  secret.  There- 
upon Heloise  found  herself  pregnant,  and  was  carried  off 
by  her  lover  to  Brittany^  where  she  gave  birth  to  a  son. 
To  appease  her  furious  uncle,  Abelard  now  proposed  a 
marriage,  under  the  condition  that  it  should  be  kept 
secret,  in  order  not  to  mar  his  prospects  of  advancement  in 
the  church;  but  of  marriage,  whether  public  or  secret, 
Heloise  would  hear  nothing.  She  appealed  to  him  not  to 
sacrifice  for  her  the  independence  of  his  life,  nor  did  she 
finally  yield  to  ,the  arrangement  without  the  darkest  fore- 
bodings, only  tOQ  soon  to  be  realised.  The  secret  of  the 
marriage  was  not  kept  by  Fulbert;  and  when  Heloise,  true 
to  her  singular  purpose,  boldly  then  denied  it,  life  was 
made  so  unsuppoitablc  to  her  that  she  sought  refuge  in  the 
convent  of  ArgenteuiL  Immediately  Fulbert,  believing 
that  her  husband,  who  aided  in  the  flight,  designed  to  bo 
rid  of  her,  conceived  a  dire  revenge.  He  and  some  others 
broke  into  Abelard's  chamber  by  night,  and,  taking  him 
defenceless,  perpetrated  on  him  the  most  brutal  mutilation. 
Thus  cast  down  from  his  pmnacle  of  greatness  into  an 
abyss  of  shame  and  misery,  there  was  left  to  the  brilliant 
master  only  the  life  of  a  monk.  Heloise,  not  yet  tweiit} , 
consummated  her  work  of  self^-sacrifice  at  the  call  of  his 
jealous  love,  and  took  the  veil. 

It  was  in  the  Abbey  of  St  Denis  that  Abelard,  now 
aged  forty,  sought  to  bury  himself  with  his  woes  out  c.f 
sight  fading,  however,  m  the  cloister  neither  calm  nor 
solitude,  and  having  gradually  turned  again  to  study,  he 
yielded  after  a  year  to  urgent  entreaties  from  ^vithout  and 
within,  and  went  forth  to  reopen  his  school  at  the  Pnoiy 
of  Maisoncelle  (1120).  His  lectures,  now  framed  in  a 
devotional  spirit,  were  heard  again  by  crowds  of  students, 
and  all  his  old  influence  seemed  to  have  returned ;  but  old 
enmities  were  revived  also,  against  which  he  was  no  longer 
able  as  before  to  make  head  No  sooner  had  he  put  ui 
writing  his  theological  lectures  (apparently  the  InVrodudvo 
ad  Theologiam  that  has  come  down  to  us),  than  his  adver- 
sanes  fell  foul  of  his  rationalistic  interpretation  of  the 
Trinitarian  dogma.  Charging  him  with  the  heresy  of 
Sabellius  in  a  provuiaal  synod  held  at  Soissons  in  1121, 
they  procured  by  irregular  practices  a  condemnation  of  his 
teachmg,  whereby  he  was  made  to  throw  his  book  into  the 
flames,  and  then  was  shut  up  in  the  convent  of  St  Medard. 
After  the  other,  it  was  the  bitterest  possible  experience 
that  could  befall  him,  nor,  in  the  state  of  mental  desola> 
tion  ifito  which  it  plunged  him,  could  he  find  any  comfort 
from  being  soon  again  set  free.  The  life  in  his  OTtit 
monastery  proving  no  more  congenial  than  formerly,  be 
fled  from  it  in  secret,  and  only  waited  for  permis^iQn  to 
live  away  from  St  Denis  before  he  chose  the  cnc  \o\  that 
suited  his  present  mood  In  a  desert  place  near  Nogent- 
sur-Seme,  he  built  himself  a  cabm  of  stubb!e  and  reeds 
and  turned  hermit  But  there  fortune  came  back  to  him 
with  a  new  surprise.  His  retreat  becoming  known,  students 
flocked  from  Pans,  and  covered  the  wilderness  around  him 
with  their  tents  and  huts.  When  he  began  to  teach  agam, 
he  found  consolation,  and  in  gratitude  he  consecrated  the 
new  oratory  they  built  for  him  by  the  name  of  the  Paraclete^ 
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Upon  tlie  retoni  of  new  dangers,  or  at  least  of  fean, 
Abelaid  left  the  Paraclete  to  make  tnal  of  another  refuge, 
aooeptmg  an  inyitation  to  preside  over  the  Abbey  of  St 
Qildaa-de-Rhu78,  on  the  far-off  shore  of  Lo^er  Brittany. 
It  proved  a  Wretched  exchange.  The  region  was  inhospit- 
able, the  domain  a  prey  to  kwlesa  exaction^  th^  house  itself 
savage  and  disorderly.  Tet  for  nearly  ten  years  he  con- 
tiuued  to  struggle  with  late  before  he  fled  from  his  charge^ 
yielding  in  the  end  only  under  peril  of  violent  death,  ^e 
misery  of  thos^  years  was  not,  howeVer,  unrelieved  j  fo9  he 
hod  been  able»  on  the  breaking-up  of  Helois^a  oonvett  at 
Aigenteuil^  to  establish  her  as  head  of  a  new  religious 
temse  at  the  deserted  Faiadete,  and'  in  the  capacity  of 
spintual  direoto;  he  often  was  exiled  to  revisit  the  spot 
thus  made  doubly  dear  to  him.  All  this  time  Heloise  had 
hved  amid  nniversal  esteem  for  her  knowledge  and  character, 
Qtten^g  no  word  under  the  doom  that  had  fallen  upon  her 
youth;  hiA  now,  at  last,  the  occasion  came  for  expressing  all 
ihe  pent^  emotions  of  her  souL  Living  on  for  some  time 
in  Brittany  after  his  flight  from  St  Gildas,  Abdard  wrote, 
among  oi&er  thing?,  Ms  famous  EitUma  €<damUatwn^ 
and  thns  moved  her  to  pen  her  first  Letter^  which  remains 
on  unsorpassed  utterance  of  hmnan  passiedt  and  womanly 
devodon;  the  first  being  follo^Fed  by  ihp  two  other  2^ea^«,  in 
whichflb  fliia%  aoc^^ted  thd  pan  of  resig&ation  which, 
new  aa  ft  faroi^  to  a.  sMer,  jUielard  commendfld  to  her. 
He  COS  Jong  aflejp  was  seen  once  move  vc^va  tbd  fleld  ef 
bis  eo^  tnvaiujgimf  lectming  on  Mbunt  St-  Seneo^  in 
1136  mien  he  was  heard  by  J^m  of  SalisbuivX^  but  it 
tras  m^  for  a  hH^  space  i  no  new  titfainph,  but  a  last 
great  tna^  awaited  U&  In  the  few  yeasa  to  come  of  his 
che^ereS  ISlU.^  As  &r.bac)p^aa  tha^Stoelete  dap,  he 
!iad  coimted  ea  chief  among  Ha  laea  JSeittaxd  of  CSaimuz, 
in  ^6111  was  incarnated  the  grausipld  of  fervaoA  vsA 
anhfi6itaiii];g  faith^  fvm  ^^k3i  icational  in<insly  lifce  1^ 
vas  shder  revolt^  And  now  thid  qncampRnsiskig  si^iiit  was 
noLDvin^  at  the  instance  of  oukei%  to  crush  thd  growing  e^ 
in  the  peiscv  of  thd  boldest  offaader.  After  prelimnaiy 
a^otiatioQS,  in  which  Bemaid  was  soused  by  A^Belard'a 
stead&atness  to  put  forth  att  his  strengeh,  a  coilncil  met 
at  Sena,  bef (»e  which  Abelasds  fonouBjp  airai^ed  upon  a 
number 'of  heretical  d^ges,  was  prepaied  to  plead  lus 
cause,  When,  howe^  Bernard,  not  without  fon^ne 
terror  in  the  prosp^  of  meeting  the  redoubtable*  di^eo* 
tician,  had  opened  the  esse,  sudd^y  ^^belard  appealed 
to  Aome.  The  stroke  availed  him  notlmig;  for  Beraard, 
who  had  power,  notwithstanding,  to  get  a  condemnation 
passed  at  the  councD,  did  not  rest  a  moment  till  a  second 
condemnatioii  was  procxned  at  Bome  in  the  following  year. 
&f  eanwhile^  on  his  way  thither  to  jiige  his  plea  in  peraoDy 
*  Abelacrdiiad  broken  dotm  at  the  Abbey  of  Cluni^  and  there, 
on  utterly  fallen^  man,  with  spirit  of  the  humblest^  and 
only  ndt  bereft  ifi  £iB  intellectual  force,  he  lingered  but-a 
|sw  monthflr  before  the  i^proach  ol  death.  -  Eemoved  by 
friendly  hands,  for  the  relief  of  hia  suffering?^  to  the 
Brioxy  of  St  Marcel,  he  di^  on  the  Spat  of  April  1142. 
Firdt  buried'  at  St  Marcel^  Ms  remaina  soon  after  were' 
carried  off  in  secrecy  toi  tlte  Paiadete^  and  ^en  ove^  to 
tile  loving  care  ol  Heloise,  who  in  time  came -herself  to 
Beat  besid^  theto.  The  bones  of  the  pair  were  shifted 
more  than  once  afterwards,  but  they  were  marvellously 
preserved  even  through  fhe»  "vicissitudes  of  the  *  French 
BeVohition,  Imd  now  they  lie  united  in  the  well-known 
tomb  at  F^Lachaise. 

Qie0ib  as  waa  the  influence  exerted  by  Abelard  on  the 
minde  of  his  eontemporaries  find  the  course  of  mediaeval 
thoug^t^  he  has  been  little  known  in  modern  times  but 
for  hia  connection 'with  "Heloise.  Indeed,  it,  was  not  till 
the'  piaaaent.  century,  when  Cousin  in  1836  issued  the 
GLiIlectioxk  entitled  Qwra^  inSdiU  cPAbSlard,  that  hia 


philosophical  performauee  could  be  judgjbd  at  fiist^hand 
of  his  strictly  philosophical  works  only  one,  the  ethical 
treatise.  Scito  U  iptum^  having  been  published  earlier, 
namely,  in  1721.  Cousin's  collection,  besides  giving  ezr 
tracts  from  tha  theolc^cal  work  Sic  tt  Non  (an  assembly 
of  opposite  opinionv  on  doctrinat  points^  culled  from  tha 
r  Fatbera  aa  a  basils  for  discussion),  indndes  the  XHcUeckeap 
commentaries  on 'logical  works  of  Aristotle,  Poiphyvy,  and 
Boethius,  andA  fra^nent,  I^  QensHi^  et  Specilnte,  The 
last-named  work,  and  also  the  psychological  treatise  Pe 
IntelUctHnti,  published  apart  by  Cousin  {ha.  Fra^Tneni 
Fhilotophiptee,  voL  H),  are  now  considered  upon  internal 
evidence  not  to  be  by  Abelard  himself,  but  only  to  have 
sprung  out  of  his  school  A  genuine  work^  the  CUosiulos 
super  Porphyrvum^  from  which  M.  de  B&nusat^  in  Ua 
classical  monograph  Abilard  (1845),  has  given  extfQKHii 
remaina  in  manuscript. 

The  general  importance  of  Abdaid  lies  in  his  halving 
fixed  more  decisively  than  any  otto.  before  hiimidte, 
scholastic  manner  of  philosophiiEdng,  with  its  object) -o^ 
giving  a  formally  rational  expression  to  the  c^oeM) 
ecclesiastical  doctrine.  However  his  own  particular  ihterv 
pretatjons  may  have  been  condemned,  they  were  conceived 
in  ess^tially  the  same  spirit  as  the  general  s^eme  of 
thought  afterwards  elaborated  in  the  13^  century  with 
approval  from  the  heads  of  the  church.  Through  horn 
wee  prepared  in  the  Middle  Age  the  ascendent  of  the 
philosophical  authority  of  Avistotle,  which  became  firmly 
eetablidied  in  the  half-centuiy  after  his  deaths  when  first 
the  iDompleted  0ryan<m,  and  gradnally  tjl  thd  other  works 
of  the  Qreek  thinker  came  to  be  knowA  in  the  sdioole : 
before  hia  time  it  was  Mnat  open  the  authoril^  ef  %to 
that  the  prevafling  Realism  sought  to  lean.  As  regev^ 
the  cehtial  question  of  Sniveisali^  wiihout  having  W2& 
cient  kno«sledge  of  Ari^totb^a  views,  Abelard  3fet^  in 
taking  midi&  ground  between  the  extravamtt  Beuism  of 
hiadUister,  Wuiask  of  Champeaux,  or  of  S^  Ansehn,  end 
the  not  less  eMiavagant  Komioa^iBm  (tuB  w^  ha^  ^ 
reported)  of  hia  other  master,  SoscelHti^  UmiM at^more 
than  <me  point  the  AiistoteHan  position.  Along  with 
Aristotle,  alse  with  Nominalists  generally^  he  ascrilM  full 
reaK^  only  to  the  particular  concretes ;  while,  in  opposi- 
tion to  the  **inBana  setUenHa"  of  BosceU^,  he  decbred 
the  Universal  to  be  HO  mere  word  (ifOx\  but  to  consist,  or 
(perhMM  we  may  say)  emerge,  in  the  fact  of  predication 

iiermo).  Lying  in  the  middle  between  BeaUsm  and 
extreme)  Nominalism,  thia  doctrine  has  often  been  spoken 

-  of  asl  Conceptualism,  but  ignorantly  so,  .  A,belanL  pre- 
,  eminentiy  a  logician,  did  not  concern  himself  with  tiia 
psychological  question  which  the  Conceptualist  aime  at 
deciding  as  to«the  mental  subsistence  of  the  Universal. 
Outside  of  his  dialectic,  dt  waa  in  ethics  \hat  Abdant 
showed  greatest  activity  oi  philosophical  thought ;  laying 
very  particular  stress  upon  the  subjective  intenti(/n  as 
determining,  if  not  th^  mond  character,  %%  least  the  moral 
value,  of  human  action^  His  thought  in  this  direction, 
whCrein  he  anticipated  semethinR  of  modem  speculation^ 

.  is  the  more  remcokable  because  hia  scholastio  suecessora 
a^mplished  least  in  the  field  of  morak,  hardly;venturing  to 
l^ing  the  pnnciplea  and  rules  of  conduct  under  pure  phjio*' 
sophical  discussion,  even  alteif  the  great  ethical  inquriea  of: 
Anstotle  became  fully  known  to  them<  (tf.  a  b.)  '  - 

"  ABENCERRAGES,  a  fan^y  or  &^on  that  is  said  to 
have  held  a  promin&t  posi^on  in  the  Moorish  kingdom 
of  Granada  in  the  1 5th  centuif  .  The  name  appeara  tohave 
been  derived  from  the  Tussuf  benr!Serragh>  the  head  ol 

.the  ^ribe  in  thb  time^  of  Mahommed  VIL,  who^  didjtha^ 
sovereign ,  good  service  in  his  struggles '  to  retain  ^e 
crown  of  Which  he  was  three  times  deprived..  *<Nothing 
is  known  of  the  family  with  certainty;  but  the  name  it. 
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!amiUiur  from  the  interesting  romance  of  Gines  Perez  de 
Hita»  Giterroi  dviles  de  Granada,  which  celebrates  the 
feuds  oC  the  Abencerrages  and  the  rival' family  of  the 
Z^gris,  and  the  cruel  treatment  to  which  the  fonner  were 
mbjected.  Florian's  Gotualvo  of  Cordova,  and  Chateau- 
bruuuTs  Lasi  of  the  Ahencerragee^  are  imitations  of  Perez 
do  Hita's  work.  The  hall  of  the  Abencerrages  in  the 
Alhambra  takes  its  name  from  being  the  reputed  scene  of 
the. massacre  of  the  family. 

'  ABENEZRAf  or  Ibn  Ezra,  is  the  name  ordinarily  given 
to  Abraham  wax  Meir  ben  Ezra  (called  also  Ahervare  or 
Evenart),  one  of  the  most  eminent  of  the  Jewish  literati 
of  the  Middle  Ages.  "He  was  bom  at  Toledo  about  1090;  left 
Spain  for  Rome  about  1140;  resided  afterwards  at  Mantua 
(1145),  at  Lucca  (1154),  at  Rhodes  (1155  and  1166),  and 
in  England  Q159) ;  and  died  probably  in  1168.  He  was 
distinguishea  as  a  philosopher,  astronomer,  physician,  and 

I  poet,  but  especially  as  a  grammarian  and  commentator. 
The  works  by  which  he  is  b^  known  form  a  series  of  Con^ 
mentariee  on  the  books  of  the  Old  T<estament,  which  have 
nearly  all  been  printed  in  l^e  -great  Rabbinic  Bibles  of  ^ 
Romberg  (1625-6),  Buxtorf  (1618-9),  and  Frankfurter 
(1724-7).  Abenezra's  commentaries  are  acknowledged  to 
be  of  very  .great  valu^ ;  he  was  the  first  who  raised  biblical 
exegesis  to  the  rank  of  «  science,  interpreting  the  text 
according  to  its  literal  sense,  and  illustrating  it  from  cognate 
languages.  His  style  is  elegant,  but  is  so  oondse  as  to  be 
sometimes  obscure ;  and  he  occasionally  indulges  in  epigram. 
In  addition  to  the  commentaries,  he  wrote  several  treatises 
on  astronomy  or  astrology,  and  a  number  of  grammatical 
works. 

!  ABENSBERG,  a  smaU  town  of  Bavaria,  18  miles  S.W. 
of  Regensburg,  Containing  1300  inhabitants.  Here  Napo- 
leon gained  an  important  victory  over  the  Austrians  on 
the  20th  of  April  1809.  The  town  is  the  Ahueina  of  the 
Romans,  and  ancient  ruins  exist  in  its  neighbourhood. 

ABERAVON,  a  parliamentary  and  municipal  borough 
of  Wales,  in  the  county  of  Glamorgan,  beautifully  situated 
on  the  Avon,  near  its  mouth,  8  miles  east  of  Swansea. 
The  town  and  adjacent  villages  have  increased  rapidly 
in  recent  years,  from  the  extension  of  Jbhe  mines  of  coal  and 
iron  in  the  vicinity,  and  thei  establishment  of  extensive 
works  for  the  smelting  of  tin,  copper,  ahd  zinc.  The 
harbour.  Port  Talbot,  has  been  much  improved,,  and  has 
good  docks ;  and  there  is  regular  steam  communication 
with  Bristol  Ores  for  the  smelting  furnaces  are  imported 
from  Cornwall,  and  copper,  tin,  and  coal  are  exported. 
Aberavon  unites  wi  Swansea,  Kenfigg,  Loughor,  and 
^  Neath, iin  tetuming  a  member  to  Parliament  In  187 1  the 
'  'population  of  the  parish  was  3396,  of  the  parliamentary 
borough,- 11,906. 

•ABERCONWAY.    See  Conwat. 
•     ABERCROMBIE,  John,  an  eminent  physidan  of  Edin- 
Iwirgh,  was  the  son  of  d  the  Rev.  George  Abercrombie  of 

*  Aberdeen,  in  which  city  he  was  bom  in,  1781.  After 
attending  the  Grammar  School  and  Marischal  College, 
Aberdeen,  he  commenced  his  medical  studies  at  Edinburgh 
in  1800,  and  obtained  his  degree,  of  M.D.  there  in  1803. 
Soon  afterwards  he  went  to  London,  and  for'abott  a  year 
.gave  diligent  attention  to  the  medical  practice  «nd  lectures 
in  St  Geoige's  Hospital  In  1804  he  returned  to  Edin- 
buigh,  be(»me  a  Fellow  of  the  College  of  Suigeons,  and 
commenced  as  general  practitioner  in  that  city ;  where,  in 
dispensaty  and  private  practice,  he  kid  the  foundation  of 
that  character  for  sagacity  fa  an  observer  of  disease,  and 
judgment  in  its  treatment,  that  eventually  elevated  him  to 
the  head*  of  his  profession.  In  1823,  be  became  a  Licen- 
tiate of  the  College  of  Physicians;  in*  1824,  a  Fellow  of 
chat  body;  and  from  the  death  of  Dr  Gregory  in  1822, 
he  was  considered  the  first  physician  in  Scotland.     Aber- 


crombie early  began  the  laudable  practice  of  .preserving 
accurate  notes  of  the  cases  that  fell  under  his  care ;  and  at 
a  period  when  pathological  anatomy  Was  far  too  little 
regarded  by  practitioners  in  this  country,  he  had  the 
merit  of  sedulously  pursuing  it,  and  collecting  a  mass  of 
most  important  information  regarding  the  changes  pro- 
duced by  disease  on  different  oigans;  so  that,  before  the 
year  1824,  he  had  more  extended  experience,  and  more 
correct-  views  in'tMs  interesting  field,  than  most  of  his 
contemporaries  engaged  in  extensive  practice.  From  181 G 
he  occasionally  enriched  the  pages  of  the  Edinburgh 
Medical  and  Surgical  Journal  with  essays,  that  display 
originalijj  and  industry,  particularly  those  ''.on  the  dishes 
of  the  spinal  cord  and  brain,"  and  ''on  diseases  of  the 
intestinal  canal,  of  the  pancreas,  and  spleen."  The  fir$»t 
qi  these  fomled  the  basis  of  his  great  and  veiy  original 
work.  Pathological  asid  Practical  Hesearehes  on  Diseases 
of  the  Brain  and  Spinal  Cord,  whi6h  appeared  at  Edin- 
burgh in  1828.  In  the  same  year  he  published  also 
another  very  valuable  work,  hh  Besearches  on  the  Disease 
>of  the  Intestinal  Canal,  Liver,  and  other  Viscera  of  the 
Abdorruen,  Though  his  professional  practice  was  very 
extensive  and  lucrative,  he  found  time  for  other  specula- 
tions and  occupations.  In  1 830  he  published  his  Inquiries 
concerning  the  Intellectual  Powers  of  Man  and  the  Investi- 
gation of  Trvih,  a  work  which,  though  less  original  and 
profound  than  his  medical  speculations,  contains  a  popular 
view  of  an  interesting  subject,  expressed  in  simple  language. 
It  was  followed  in  1833  by  a  sequel,  The  Philosophy  of 
the  Moral  Peelings,  the  object  of  which,  as  .stated  in  the 
preface,  was  "  to  divest  the  subject  of  all  improbable 
speculations,"  and  to  show  "  the  important  relation  which 
subsists  between  the  science  of  mind  and  the  doctrines  of 
revealed  religion."  Both  works  have  been  very  extensively 
read,  reaching  the  18th  and  14th  editions  respectively  in 
1869.  Soon  after  the  publication  of  Moral  Feelings,  the 
University  of  Oxford  conferred  on  the  author  the  honorary 
degree  of  Doctor  of  Medicine,  and  in  1835  he  was  elected 
Lord  Rector  of  Marischal  College,  Aberdeen.  Dr  Aber- 
crombie was  much  beloved  by  his  numerous  friends  for 
the  suavity  and  kindness  of  his  manners,  and  was 'uni- 
versally esteemed  for  his  benevolence  and  unaffected  piety. 
He  died  on  the  )4th  of  November  1844  of  a  very  uncom- 
mon disease,  the  bursting  (from  softening  of  the  muscular 
substance)  of  the  coronary  vessels  of  the  heart. 

ABERCROMBY,  David,  M.D.  This  Scottish  physi- 
cian was  sufficiently  noteworthy  half  &  ceatufy  after  his 
(probable)  decease  .to  have  his  Nova  Medicinm  Praxis 
reprinted  at  Paris  in  1740;  while  during  his  lifetime  his 
Tuta  ac  effieax  luis  venereas  scepe  absque  mercurio  ac  temper 
absque  sdlivatione  mercuriali  curando  m«Mo<{tM*(1684,  8vo) 
was  translated  into  G<6rman  and  published  at  Dresden  in 
1702  ^8vo).  In  1685  were  published  De  Pulsus  Varin^ 
turns  (London;  Paris,  1688,  12mo),  &nd  Ars  explorandi 
.medieas  facultates  plantarum  ex  solo  sap,  (London).  His 
Opuscvla  were  *  colleeted  in  1687,  These  professional 
writings  gave  him  a  place  and  memorial  in  Haller^s  Biblio- 
theca  MedieincB  Prod.  (4  vols.  8vc<,  1779,  tom.  iii  p.  619); 
but  he  claims  passing  remembrance  rather  as  a  meta- 
physician by  his  remarkable  controversial  books  in  theo- 
logy and  philosophy.  Formerly  a  Roman  Catholic  ajid 
Jesuit,  he  abjured  Popery,  and  published  Protestoatcy 
proved  Safer  than  Popery  (London,  1686)..  But  by  far 
the  most  noticeable  of  his  productions  is  A  Disoonrss 
of  Wit  (London,  1685).  This  treatise  somehow  haa  faUen 
out  of  sight — much  as  old  coined  gold  gets  hidden  away 
.—so  that  bibliographerd  do  not  seem  to  have  met  with 
it,  and  assign  it  at  hap-hazard  to  Patrick  Abercromby, 
M.D.  Notwithstanding,  the  most  cursory  examinatiozi 
of  it  proves  that  in  this  Discourse  of  fTt^  are  contained 
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some  of  the  most  characteristic  and  most  definitely-put 
metaphysical  opinions  of  the  Scottish  philosophy  of  com- 
mon sense.  Of  this  early  metaphysician  nothing  biographi- 
cally  has  come  down  save  that  he  was  a  Scotchman 
('*  Scotus") — bom  at  Seaton.  He  was  livmg  early  in  the 
]8ih  centnry.  (Haller,  as  iupra,  Lawrence  Chartens's 
M.S.,  A  ».)  So  recently  as  1^833  was  printed  A  Short 
Acc&urU  of  Scots  Divtnea  by  him,  edited  by  James  Maidment, 
Edinburgh.     «  (a.  B.  o.) 

ABERCROMBY,  James,  Lord  Dunpbrmline,  third  son 
of  the  celebrated  Sir  R^ph  Abercromby,  w^  bom  on  the 
7th  Nov.  1776.  Educated  for  the  profession  of  the  law, 
he  was  called  to  the  bar  at  Lincoln's  Inn  m  1801,  but  he 
was  prevented  from  engaging  to  any  considerable  extent  in 
general  practice  by  accepting  appointments,  first  as  commis- 
sioner in  bankmptcy,  and  subsequently,  as  steward  of  the 
estate^  of  the  Duke  of  Devonshire.  He  commenced  his 
political  career  in  1807,  when  he  was  elected  member  of 
Parliament  for  the  borough  of  Midhurst  His  sympathies 
with  the  small  and  struggling  Opposition  had  ahready  been 
declared,  and  he  at  once  attached  himself  to  the  Whig 
}>arty,  with  which  he  consistently  acted  throughout  life. 
In  1812  he  was  returned  for  Calne,  which  he  continued  to 
represent  until  his  elevation  to  the  Scotch  bench  in  1830. 
During  this  lengthened  period  he  rendered  conspicuous  and 
valuable  services  to  his  party  and  the  country.  In  Scotch 
affairs  he  took,  as  was  natural,  a  deep  interest ,  and,  by 
introducing,  on  two  separate  occasions,  a  motion  for  the 
redress  of  a  special  glarmg  abuse,  he  undoubtedly  gave  a 
strong  impulse  to  the.  growing  desire  for  a  general  reform, 
lo  1824,  and  again  in  1826,  he  presented  a  petition  from 
the  inhabitants  of  Edinburgh,  and  followed  it  up  by  a 
motion  "  foi'  leave  to  bring  in  a  Bill  for  the  mote  effectual 
representation  of  the  city  of  Edinburgh  in  the  Commons 
House  of  Parliament"  The  motion  was  twice  rejected, 
but  by  such  narrow  majonties  as  showed  that  the  monopoly 
of  the  self-elected  Council  of  thirty-three  was  doomed.  In 
1827,  on  the  accession  of  the  Whigs  te  power  under  Mr 
Canning,  Abercromby  rfeceived  the  appointment  of  Judge- 
Advocate-General  and  Privy  Counsellor  In  1830  he  was 
raised  to  the  judicial  bench  as  Chief  Baron  of  the  Exche- 
quer in  Scotland.  The  office  was  abolished  m  1832^,  and 
almost  contemporaneously,  Edinburgh,  newly  enfranchised, 
was  called  te  return  two  members  te  the  first  reformed 
Parliament  As  the  election  marked  the  commencement 
of  a  new  political  era,  the  honour  te  be  conferred  possessed 
a  pccuhar  value,  and  the  choice  of  the  citizens  fell  most 
appropriately  on  Francis  Jeffrey  and  James  Abercromby, 
two  of  the  foremost  of  those  te  whom  they  were  indebted 
for  their  hard- won  privileges.  In  1834  Mi  Abercromby 
obtained  a  scat  m  the  cabinet  of  Lord  Qrey  as  Master  of 
tlie  Mint  On  the  assembling  of  the  new  Parhament  in 
1835.  the  election  of  a  speaker  gave  occasion  for  the  first 
trial  of  strength  between  the  Reform  party  and  the  followers 
of  Sir  Robert  PeeL  After  a  memorable  division,  in  which 
more  members  voted  than  had  ever  before  been  known, 
Abercromby  was  elected  by  316  votes,  to  310  recorded  for 
Manners-Sutton,  The  choice  was  amply  justified,  not  only 
by  the  urbanity,  impartiality,  and  firmness  with  which 
iVbcFcromby  discharged  the  public  duties  of  the  chair,  but 
also  by  the  important  reforms  he  introduced  in  regard  te 
the  conduct  of  private  business.  In  1839  he  resigned  the 
office,  and  received  the  customary  honour  of  a  peerage,  with 
the  title  of  Lord  Dunfermline.  The  evening  of  his  life  was 
passed  in  retirement  at  Colinten,  near  Edinburgh,  where  he 
died  on  the  17th  April  1858.  The  courage  and  sagacity 
which  marlied  his  entire  conduct  as  a  Liberal  were  never 
more  conspicuous  than  when,  towards  the  close  of  his  life, 
he  availed  himself  of  an  opportunity  of  practically  asserting 
his  chenshcd  doctrine  of  absolute  religious  equality.     The 


important  part  he  took  in-  originating  and  supporting  the 
United  Industrial  School  in  Edinburgh  fof  ragged  children, 
irrespective  of  their  religious  belief,  deserves  to  be  grate- 
fully acknowledged  and  remembered,  even  by  those  who 
took  the  opposite  side  in  the  controversy  whick  arose  with 
regard  to  it. 

ABERCROMBY,  Patrick,  M.D.,  was  the  third  son  of 
Alexander  Abercromby  of  Fettemeir  in  Aberdeenshire,  and 
brother  of  Frands  Abercromby,  who  was  cieated  by  James 
11.  Lord  Glasford.  He  was  bom  at  Foifar  in  1656.  As 
throughout  Scotland,  he  could  have  had  there  the  bepefits  of 
a  good  parish  school .  but  it  would  seem  from  after  events 
that  his  family  was  Roman  Catholic,  and  hence,  in  all  pro- 
bability, his  education  was  private.  This,  and  not  the  un- 
proved charge  of  perversion  from  Protestantism  in  subser- 
viency to  James  IL,  explains  his  Roman  Cathohcism  and 
adhesion  to  the  fortunes  of  that  king.  But,  intending  to 
become  a  doctor  of  medicine,  he  entered  the  University  of 
St  Andrews,  where  he  took  his  degree  of  M.D.'in  1685. 
From  a  statement  in  one  of  his  preface-epistles  to  his  mag- 
num oput,  the  Martud  AcAiaveanenU  of  the  Scots  Nation, 
he  must  have  spent  most  of  his  youthful  yeais  ibroad. 
It  has  been  stated  that  he  attended  the  University  of 
Pana  The  Discourse  of  Wit  (1685),  assigned  to  him, 
belongs  to  Dr  David  Abercromby,  a  contemporary.  On  his 
return  to  Scotland,  he  is  found  practising  as  a  physician  in 
Edinburgh,  where,  besides  his  professional  duties,  he  gave 
himself  with  characteristic  zeal  to  the  study  of  antiquities, 
a  study  to  which  he  owes  it  that  his  name  still  lives,  for 
he  fin(k  no  place  in  either  Haller  or  Hutchison's  Medical 
Biographies.  He  was  out-and-out  a  Scot  of  the  old  patriotic 
type,  and,  living  as  hfi  did  during  the  agitations  for  the 
union  of  England  and  Scotland,  he  took  part  in  the  war 
of  pamphlets  inaugurated  and  sustained  by  prominent 
men  on  both  sides  of  the  Border.  He  crossed  swords 
with  no  less  redoubtable  a  foe  than  Daniel  Defoe  in  his 
Advantages  of  the  Act  of  Security,  compared  with  those  of 
the  intended  Union  (Edinburgh,  1707),  and  A  Vindication 
of  the  Same  against  Mr  De  Foe  {ibid.)  The  logic  and 
reason  were  with  Defoe,  but  there  was  a  sentiment  in  the 
advocates  of  independence  which  was  not  sufficiently 
allowed  for  in  the  clamour  of  debate;  and,  besides,  the 
disadvantages  of  union  were  near,  hard,  and  actual,  the 
advantages  remot^,  and  contingent  on  many  things  and 
persons.  Union  wore  the  look  to  men  like  Abercromby  . 
and  Lord  Belhaven  of  absorption,  if  not  extinction.  Aber- 
cromby was  appointed  physician  to  James  II,  but  the  Re- 
volution deprived  him  of  the  post  Crawford  (in  his  Peer' 
age,  1716)  ascribes  the  title  of  Lord  Glasford  to  an  intended 
recognition  of  ancestral  loyalty;  its  bestowment  in  1685 
corresponding  with  the  younger  brother's  graduation  as 
M.D.,  may  perhaps  explain  his  appointment  A  minor 
literary  work  of  Abercromby's  was  a  translation  of  M. 
Beague's  partizan  History  (so  called)  of  the  War  carried  on 
by  the  Popish  Government  of  Cardinal  Beaton,  aided  by  the 
French,  against  the  English  under  the  Protector  Somerset, 
which  appeared  in  1707.  The  work  with  which  Aber- 
cromb/s  name  is  permanently  associated  is  his  already 
noticed  Martial  Achievements  of  the  Scots  NaUoUf  issued  in 
two  noble  folios,  voL  L  1711,  voL  iL  1716.  In  the  title- 
page  ^nd  preface  to  vol.  L  he  disclaims  the  ambition  of 
being  an  historian,  but  in  vol.  ii,  in  title-page  and  preface 
alike,  he  is  no  longer  a  simple  biographer,  but  an  historiaa 
That  Dr  Abercromby  did  not  use  the  word  "genuine  history? 
in  his  title-page  without  warrant  is  clear  on  every  page  of 
his  large  work.  Granted  that,  read  in  the  light  of  after 
researches,  much  of  the  first  volume  must  necessarily  be 
relegated  to  the  region  of  the  mythical,  none  the  less  wai 
the  historian  a  laborious  and  accomplished  reader  and  invea 
tigator  of  all  available  authorities,  as  well  manuscript  oi 
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printed;  while  the  roll  of  names  of  those  who  aided  him 
includes  every  man  of  note  in  Scotland  at  the  time,  from . 
Sir  Thomas  Craig  and  Sir  George  Mackenzie  to  Mr  Alex- 
ander Nisbet  and  Mr  Thomas  Ruddiman.  The  Martial 
Achievements  has  not  been  reprinted,  though  practically 
the  first  example  of  Scottish  typography  in  any  way 
noticeable,  vol  ii.  having  been  printed  under  the  scholarly 
supervision  of  Thomas  Ruddiman.  The  date  of  his  death 
is  uncert^  It  has  been  variously  assigned  to  1715, 
1716,  1720,  and  1726,  and  it  is  usually  added  that  he  left 
a  widow  in  great  poverty.  That  he  was  living  in  1716  is 
certain,  ^  Crawford  speaks  of  him  (in  hia'Peerage,  1716) 
OS  "my  worthy  friend."  Pr(5bably  he  died  about  1716. 
AfemoirB  of  the  Abereromhya,  commonly  given  to  him,  does* 
not  appear  to  have  been  published  (Chambers's  Bminent 
SeoUmenj  $.  v,;  Anderson's  Scottish  Nation^  s.  v.;  Chalmers's 
Biog.  Dict,^  ».  v.;  Chalmers's  Life  of  Ruddiman;  Haller^e 
Bibliotheca  Medicince  Praity  4  vols.  4to,  1779;  Hutchin- 
son's-5tt)/.  Medical^  2  vols.  8vo,  1799;  Lee's  Defoe,  3  vols. 
8vo.)    -^  -<*  (a.  b.  o.) 

ABERCROMBY,  Sir  Ralph,  K.R,  Lieutenant-Qeneral 
in  the  British  army,  was  the  eldest  son  of  Qeorge  Aber- 
cromby  of  Tullibody,  Clackmannanshire,  and  was  bom  in 
October  1734.    After  passing  some  time  at  an  excellent 
school  at  Alloa,  he  went  to  Rugby,  and  in  1752-53  he 
attended  classes  in  Edinburgh  University.  In  1754  he  ^as 
sent  to  Leipsic  to  study  civil  law,  with  a  view  to  his  pro- 
ceding  to  the  Scotch  bar,  of  which  it  is  worthy  of  notice 
tliat  both  his  grandfather  and  his  father  lived  to  be  the 
oldest  members.     On  returning  from  the  Continent  he 
expressed  a  strong  preference  for  the  military  profession, 
and  a  comet's  commission  was  accordingly  obtained  for 
him  (March  1756)  in  the  3d  Dragoon  Guards.     He  rose 
through  the  intermediate  gradations  to  the  rank  of  lieu- 
tenant-colonel of  the  regiment  (1773),  and  in  1781  he 
became  colonel  of  the  103d  infantry.     When  that  regiment 
was  disbanded  in  1783  he  retired  upon  half -pay.     That 
up  to  this  time  he  had  scarcely  been  engaged  in  active 
service,  was  owing' mainly  to  his  disapproval  of  the  policy 
of  the  Government,  and  especially  to  his  sympathies  with 
the  American  colonists  in  their  stmggles  for  independence; 
and  his  retirement  is  no  doubt  to  be  ascribed  to  similar 
feeling     But  on  France  declaring  war  against  England 
in  1793,  he  hastened  to  resume  his  professional  duties; 
and,  being  esteemed  one  of  the  ablest  and  most  intrepid 
officers  in  the  whole  British  forces,  he  was  appointed  to 
the  command  of  a  brigade  under  the  Duke  ofliYork,  for 
service  in  Holland.     He  commanded  the  advanced  guard 
in  the  action  on  the  heights  of  Cateau,  and  was  wounded 
at  Nimeguen.     The  duty  fell  to  him  of  protecting  the 
British  army  in  its  disastrous  retreat  out  of  Holland,  in 
the  winter  of  1794-5.     In  1795  he  received  the  honour  of 
knighthood,  the  Order  of  the  Bath  being  conferred  on  him 
in  acknowledgment  of  his  services.     The  same  year  ho 
was  appointed  to  succeed  Sir  Charles  Grey,  as  commander- 
in-chief  of  the  British  forces  in  the  West  Indies.     In  1796, 
Grenada  wad  suddenly  attacked  and  taken  by  a  detach- 
^inent  of   the  army  under  his  orders."     He  afterwards 
vbtamed  possession  of  the  settlements  of  Demerara  and 
[Bssequibo,  in  South  America,  and  of  the  islands  of  St 
l^ucta,  St  Vincent,  and  Trinidad.     He  returned  in  1797 
'to  Europe,  and,  in  re\vard  for  his  important  services,  was 
appointed  ±o  the  conimasid  of  the  regiment  of  Scots  Greys, 
iiitrasted  with  the  governments  of  the  Isle  of  Wight,  Fort 
George,  and  Fort  Augustus,  and  raised  to  the  rank  of  lieu- 
tenant-general    He  held,  m  1797-8,  the  chief  command 
of  the  forces  in  Ireland.     TherQ  he  laboured  to  maintain 
the  discipline  of  the  araiy,  to  suppress  the  rising  rebellion, 
md  to  protect  the  people  from  military  oppression,  va^h.  a 
n^vti  worthy  alike  of  a  great  general  and  an  enliffhtnnnd 


and  beneficent  statesman.  When  he  \i^  appointed  to  the 
command  in  Ireland,  an  invasion  of  that  country  by  the 
French  was  confidently  anticipated  by  the  EnglLsb 
Government  He  used  lus  utmost  efforts  to  restore  the 
discipline  of  an  army  that  was  utterly  disorganised;  and, 
as  a  first  step,  he  anxiously*  endeavoured  to  protect  the 
people,  by  re-establishing  the  supremacy  of  the  civil  power, 
and  not  allowing  the  military  to  be  called  out,  except  when 
it  was  indispensably  necessary  for  the  enforcement  of  the 
law  and  the  maintenance  of  order.  Finding  tliat  he  received 
no  adequate  support  from  he  head  of  &e  Irish  Govern- 
ment, and  that  all  his  efforts  wer6  opposed  and  thwarted 
by  those  who  presided  in  the  councils  of  -Irelknd,  he  resigned 
the  comnmna  His  departure  from  Ireland  was  deeply 
lamented  by  the  reflecting  portion  of  the  people,  and  was 
speedily  followed  by  those  disastrous  results  which  he  had 
anticipated,  and  wMch  he  so  ardently  desired  and  had  so 
wisely  endeavoured  to  prevent.  After  holding  for  a  short 
period  the  office  of  Conmiander-in-Chief  in  Scotland,  Sir 
Ralph,  when  the  enterprise  against  Holland  was  resolved 
upon  in  1799,  was  again  called  to  conmiand  under  the 
Duke  of  York.  The  difficulties  of  the  ground,  the  incle- 
mency of  the  season,  unavoidable  delays,  the  disorderly 
movements  of  the  Russians,  and  the  timid  duplicity  of  the 
Dutch,  defeated  the  objects  of  that  expedition.  But  it 
was  confessed  by  the  Dutch,  the  French,  and  the  British 
alike,  that  .even  victory  the  most  decisive  could  not 
have  more  conspicuously  proved  the  talents  o£  this  distin- 
guished officer.  HiB  countiy  applauded  the  choice,  when, 
in  1801,  he  was  sent  with  an  army  to  dispossess  the 
French  of  I^ypt.  His  experience  in  Holland  and  the 
West  Indies  particularly  fitted  him  for  this  new  command, 
as  was  proved  by  his  cairying  his  aimy  in  health,  in  spirits, 
and  with  the  requisite  supplies,  in  spite  of  very  great  difii- ' 
culties,  to  the  destined  scene  of  action.  The  debarkation 
of  the  troops  at  Aboukir,  in  the  face  of  an  opposing  force, 
is  justly  ranked  among  the  most  daring  and  brilliant 
exploits  of  the  English  army.  A  battle  in  the  neighbour- 
hood of  Alexandria  (March  21,  1801)  was  the  sequel  of 
this  successful  landing,  and  it  was  Sir  R.  Abercromby's 
fate  to  fall  in  the  moment  of  victory.  He  was  stmck  by 
a  spent  ball,  which  could  not  be  extracted,  and  died  seven 
days  after  the  battle.  The  Duke  of  York  paid  a  just 
tribute  to  the  great  soldier's  memory  in  the  geneiaJ  order 
issued  on  the  occasion  of  his  death  : — "  His  steady  observ- 
ance of  discipline,  his  evef -watchful  attention  to  the 
health  and  wants  of  his  troops,  the  persevering  and  un- 
conquerable spirit  which  marked  his  military  career,  the 
splendour  of  ms  actions  in  the  field,  and  the  heroism  of 
his  death,  are  worthy  the  imitation  of  all'  who  desire,  like 
him,  a  life  of  heroism  and  a  death  of  glory."  By  a  vote 
of  the  House  of  Commons,  a  monument  was  erected  in 
honour  of  Sir  Ralph  Abercromby  in  St  Paul's  Cathedral. 
His  widow  was  created  a  peeress,  and  a  pension  of  £20dO 
a  year  was  settled  on  her  and  her  two  successors  iq^  the 
title.  It  may  be  mentioned  that  Abercromby  was  returned, 
after  a  keen  contest,  as  member  of  Parliament  for  hia 
native  county  of  Clackmannanshire  Lo  1773;  but  a  parlia- 
mentary life  had  no  attractions  for  l^im,  and  he  did  not 
seek  re-election.  A  memoir  of  the  later  years  of  his  life 
(1793-1801 ),  by  Ids  son.  Lord  Dunfermline,  was  published 
in,  1861. 

ABERDARE,  a  town  of  Wales,  in  the  county  of 
Glamoiigan,  on  the  right  bank  of  the  river  Cynon,  four 
miles  S.W.  of  Merthyr-'TydviL  The  district  around  is 
rich  in  valuable  nuneral  products,  and  coal  and  iron 
mining  are  very  extensively  carried  on  in  the  neighbour* 
hood.  Important  tin-works,  too,  have  been  recently 
opened.  Part  of  the  coal  is  used  at  the  iron-works,  and 
large  quantities  are  sent  to  Cardiff  for  exportation,    jA.ber 
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dare  is  connected  Willi  tlie  coast  by  canal  and  railway. 
Owing  to  th9  great  development  of  the  coal  and  iron 
trade,  it  baa  -rapidly  increased  from  a  mere  village  to  a 
large  and  fiunri^iing  town.  Handsome  churches,  banks, 
and  hotels  have  been  erected,  argood  supply  of  water-  has 
been  introduced,  and  a  public  park  has  been  opened. 
Two  markets  are  held  weekly.  The  whole  parish  falls 
within  the  parliamentary  borough  of  Merthyr-Tydvit 
The  rapid  growth  of  its  population  b  seen  by  the  fol* 
lowing  figures  -  in  1841  the  number  of  inhabitants  whs 
C471  ;  m  1851,  14,999;  i^  1861,  32,299;  find  in  1871, 
37,774. 

ABERDEEN,  a  royal  burgh  and  city,  the  chief  part  of  a 
parliamentary  burgh,  the  capital  of  the  county  of  Aberdeen, 
the  chief  seaport  in  the  nprth  of  Scotland,  and  the  fourth 
Scottish  town  in  populatidn,  industry,  and  wealth.  It  lies 
in  lat  57"*  9'  N.  and  long.  2^  6'  W.,  on  the  German  Ocean, 
near  the  mouth  of  the  riv^  Dee,  and  is  542  miles  north 
of  London,  and  111  miles' nortli  of  Edinburgh,  by  the 
shortest  railway  routes. 
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Aberdeen,  probably  the  Devana  on  Uie  Diva  of  Ptolemy, 
was  QD  important  place  in  the  r2th  century.  William  the 
Lion  had  a  residence  in  the  city,  to  which  he  gave  a  char- 
ter in  1179,  confirming  the  corporate  rights  grantisd  by 
David  L  The  city  received  many  subsequent  royal 
chartera.  It  was  burned  by  Edward  III.  in  1336,  but 
it  was  soon  rebuilt  and  extended,  and  called  New  Aber- 
deen«  The  houses  were  of  timber  and  thatched,  and 
many  such  existed  till  1741.  The  burgh  records  are  the 
oldest  of  any  Scottish  burgh.  They  begin  in  1398,  and  are 
complete  to  the  present  time,  with  only  a  short  break. 
Zxtnctfifrom  them,  extending  from  1398  to  1570,  have 
been  published  by  the  Spalding  Club.  For  many  centuries 
the  city  was  subject  to  attacks  by  the  barons  of  the  sur- 
Tounding  districts,  and  its  avenues  and  six  ports  had  to 
be  guarded.  The  ports  had  aU  been  removed  by  1770. 
Several  monasteries  exi&ted  in  Aberdeen  before  the  Re- 
ionuitioii.    Moat  of  the  Scottish  sovereigns  visited  the 


city  and  received  gifts  from  the  autBoritiea  In  1497  a 
blockhouse  was  buUt  at  the  harbour  mouth  as  a  protection  , 
against  the  English.  During  the  religions  struggle  in  the 
17th  century  between  the  E^yalists  and  Covenanters  tba 
dty  was  plundered  by  both  parties.  In  1715  Earl 
Marischal  proclaimed  the  Pretender  at  Aberdeen.  In  1745 
the  Duke  of  Cumberland  resided  a  short  time  in  the  city. 
In  the  middle  of  the  18th  centuiy  boys  were  kidnapped 
in  Aberdeen,  and  sent  as  slaves  to  America.  In  1817  the 
city  became  insolvent,  with  a  debt  of  £225,710,  contracted 
by  public  improvements,  but  the  debt  was  soon  paid  ofL 
The  motto  on  the  city  arms  is  BourAccord.  It  formed  the 
watchword  of  the  Aberdonians  while  "hiding  King  Robert 
the  Brooe  in  hin  battles  with  the  EnglisL 

Of  eminent  men  connected  with  Aberdeen,  New  and 
Old,  may  be  mentioned — John  Barbour,  Hector  Boece  or 
Boethius,  Bishop  Elphinstone,  the  Earls  Marischal ;  George 
Jamesone,  the  famous  portrait  painter ;  Edward  iUiban,  the 
first  printer  in  Aberdeen,  1622 ;  Rev.  Andrew  Cant, 
the  Covenanter ;  David  Anderson  (Davie  do  a'  thing),  a 
mechanic ;  James  Gregory,  inventor  of  the  reflecting 
telescope ;  Dr  Thomas  Reid,  the  metaphysician ;  Dr  George 
Campbell,  Principal  of  MarisQhal  College,  author  of  several  r 
important  works,  and  best  known  by  his  Philosophy  of 
Rhetoric;  Dr  James  Beattie;  Lor^  Byron;  Sir  James' 
Mackintosh;  Robert  Hall;  Dr  R.  Hamilton,  who  wrote  on 
the  National  Debt 

Till  1800  Ihe  dty  stood  on  a  few  eminences,  and  had 
steep,  narrow,  and  crooked  streets,  but,  since  the  Improve- 
ment Act  of  that  year,  the  whole  aspect  of  the  place  haa 
been  altered  by  the  formation  of  two  new  spadous  and 
nearly  level  streets  (Union  Street  and  King  Street,  meet-  * 
ing  in  Castle  Street),  and  by  jthe  subsequent  laying  out  of 
many  others,  besides  squares,  terraces,  ^c,  on  nearly  flat 
ground.  The  city  is  above  eight  miles  in  drcuit,  and  is 
built  on  sand,  gravel,  and  boulder  clay.  The  highest  parta 
are  frbm  90  to  170  feet  above  the  sea.  The  chief  thorough- 
fare is  Union  Street,  nearly  a  mile  long  and  70  feet  broad. 
Jt  runs  W.S.W.  from  Castle  Street,  and  crosses  the  Den- 
bum,  now  the  railway  valley,  by  a  noble  ^nite  arch  132 
feet  in  span  and  50  feet  lagh,  which  cost,  with  a  hiddeo 
arch  on  each  side,  Xld,000. 

Aberdeen  is  :iow  a  capadous,  el^ant,  and  well-bailt  PnMie 
town,  ax^d  from  the  nuiterial  employed,  consLsting  chiefly  of  Bnildiugf 
light  grey  native  granite,  la  called  the  "granite  dty.'' 
It  contains  many  fine  public  buildings.  The  prindpal  of 
these  is  Marischal  College  or  University  Buildings,  whidi 
stands  on  the  site  of  a  pre-Ref  ormation  Frandscan  Convent, 
and  was  rebuilt,  1836-1841,  at  a  cost  of  about  £30,000. 
It  forms  three  sides  of  a  court,  which  is  117  by  105  £eet^ 
and  has  ti  back  wing,  and  a  tower  100  feet  high^  The 
accommodation  consists  of  twenty-five  large  daaa-roomB  and 
laboratories,  a  hall,  library,  museums,  &c 

The  University  of  Aberdeen  was  formed  by  the  union 
and  incorporadon,  in  1860,  by  Act  of  Parliament,  of  the 
Universify  and  King's  College  of  Aberdeen,  founded  in  Old 
Aberdeen,  in  1494,  by  William  Elphinstone^  Bishop  of 
Aberdeen,  under  the  authority  of  a  Papal  bull  obtained  by 
James  IV.,  and  of  the  Marischal  College  and  Uoiyersil^of 
Aberdeen,  founded  in  New  Aberdeen,  in  1593,  by  George 
Kdth,  Earl  Marischal,  by  a  charter  ratified  by  Act  of  Par- 
liament. The  ofiicials  consist  of  a  chancellor,  with  rectov 
and  prinpipal ;  there  are  21  professors  and  8  assistanta 
Arts  and  divinity  are  taught  in  King's  College,  and  medicine^ 
natural  history,  and  law  in  Marischal  College.  The  arts 
session  lasts  from  the  end  Of  October  to  the  beginning 
of  ApriL  The  arts  curriculum  of  four  years,  with  gradua- 
tion, costs  £36,  lis.  There  are  214  arts  bursaries,  29 
divinity,  and  1  medical,  of  the  aggregate  annual  vdoe  of 
X3646,  £650,  and  £26,   resi^ectively.      About  60  arts 
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bursaries,  mostly  from  £10  to  £35  iii  value,  are  given 
yearly  by  competition,  or  by  presentation  and  examination. 
IVo-Uiirds  of  the  arts  Students  are  bursars.  Seventeen 
annual  scholarships  and  prizes  of  the  yearly  value  of  £758 
are  given  at  the  end  of  the  arts  curnculuuL  The  average 
yearly  number  of  arts  students,  in  the  thirteen  years 
since  the  union  of  the  arts  classes  of  the  two  colleges  m 
1860,  has  been  342,  while  m  the  separate  colleges  together 
for  the  nine  years  before  the  Union,  it  was  431.  In  winter 
session  1872-73  there  were  623  matriculated  students  in 
all  the  faculties.  In  1872,  32  graduated  in  arts,  6&  in 
piedicine,  5  in  divinity,  and  1  in  law.  The  library  has 
ubove  80,000  volumes.  The  General  Council  in  1873  had 
12075  roistered  members,  who,  with  those  of  GlaGigow  Uni- 
versity, return  one  member  to  Parliament. 

The  Free  Church  Divinity  College  was  built  in  1850, 
at  the  cost  of  £2025,  in  the  Tudoi^Gothic  style.  It  has  a 
large  hall,  a  library  of  12,000  volumes,  and  15  bursaries  of 
the  yearly  value  of  from  £10  to  £25.  \ 

At  the  east  end  of  Union  Street,  and  partly  in  Castie 
Street,  on  th*e  i>orth  side,  are  the  new  County  and  Muni- 
cipal buildings,  an  imposing  Franco-Scottish  Gothic  pile, 
225  feet  long,  109  feet  broad,  and  64  feet  high,  of  four 
stories,  built  1867-1873  at  the  oost  of  £80,000,  including 
£25,000  for  the  site.  Its  chief  feature,  is  a  tower  200 
feet  high.  It  contains  a  great  hall,  74  feet  long,  35  feet 
broad,  and  50  feet  high,  with  an  open  timber  ceiling,:  a 
Justiciary  Court-Houae,  50  feet  long,  37  feet  broad,  and 
31  feet  high;  a  Town  Hall,  41  feet  long,  25  feet  broad, 
and  15  feet  high,  and  a  main  entrance  corridor  60  feet 
long,  16  feet  broad,  and  24  feet  high.  A  little  to  the  west 
is  the  Town  and  County  Bank,  a  highly  ornamented  building 
inside  and  outside^  in  the  Italian  style^  costing  about 
£24,000. 

A  very  complete  closed  public  market  of  two  floors  was 
built  in  1842,  at  a  cost  of  £28,000,  by  a  company  incor- 
porated by  Act  of  Parliament.  The  upper  floor  or  great 
ball  is  315  feet  long,  106  feet  broad,  and  45  feet  high, 
with  galleries  all  round  The  lower  floor  is  not  so  high, 
The  floors  contain  numerous  small  shops  for  the  sale  of 
meat,  fowls,  fish,  &c.,  besides  staUs  and  seats  for  the  sale 
of  vegetables,  butter,  eggs,  <Scc.  The  galleries  contain  small 
shops  for  the  sale  of  drapery,  hardware,  fancy  goods,  and 
books.  On  the  upper  floor  is  a  fountain  of  polished  Peter- 
head granite,  costing  £200,  with  a  basin  7^  feet  diameter, 
cut  out  of  one  block  of  stone.  Connected  with  this  under- 
taking was  the  laying  out  of  Market  Street  from  Union 
Street  to  the  quay.  At  the  foot  of  this  street  is  being  built 
in  the  Italian  style  the  new  post  and  telegraph  office,  at  a 
cost  of  £16,000,  including  £4000,  the  cost  of  the  site. 
It  is  to  form  a  block. of  about  100  feet  square  and  40  feet 
high. 
C*hnx»hc%  Aberdeen  has  about  60  places  of  worship,  with  nearly 
t^^  .  48,000  sittings.  There  are  10  Established  churches;  20 
Schools.  Yree,  6  Episcopalian,  6  United  Presbyterian,  5  Congre- 
gational, 2  Baptist,  2  Methodist,  2  Evangelical  Union,  1 
Unitarian,  1  of  Roman  Catholic,  1  of  Friends,  and  1  of  Origi- 
nal Seccdcrs.  There  are  also  several  mission  ohapels.  In 
1843  all  the  Established  ministers  seceded,  with  10,000  lay 
members.  The  Established  and  Free  Church  denomina- 
tions have  each  about  11,000  members  in  communion. 
The  Es^blished  West  and  East  churches,  in  the  centre  of 
the  city,  within  St  Nicholas  churchyard,  form  a  continuous 
building  220  feet  long,  including  an  intervening  aisle,  over 
which  is  a  tower  and  spire  140  feet  high.  The  West  was 
built  in  1775  in  the  Italian  style,  and  the  East  in  1834  in 
the  Gothic,  each  costing  about  £5000.  They  occupy  the 
site  of  the  original  cruciform  church  of  St  Nicholas,  erected 
in  the  13th,  14th,  and  15th  centuries.  One  of  the  nine 
bells  in  the  tower  bears  the  date  of  1352,  and  is  4  feet 
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diameter  at  the  mouth,  3|  feet  high,  and  very  thick.  The 
Union  Street  front  of  the  churchyard  is  occupied  by  a 
very  elegant  granite  facade,  •  built  in  1830,  at  the  cost  of 
£  1 4  60.  It  is  1 47  J  feet  long,  with  a  central  arched  gateway 
and  entablature  32^  feet  high,  with  two  attach^  Ionic 
columns  on  each  side.  Each  of  the  two  wings  has  si& 
Ionic  columns  (of  single  granite  blocks,  15  feet  2  inches 
long),  with  basement  and  entablature,  the  whole  being  23| 
feet  high.  The  following  are  the  style,  cost,  and  date  of 
erection  of  tfa£  other  principal  Aberdeen  churches — St  An- 
drew's, Episcopal,  Gothic,  £6000,  1817;  North  Church, 
Established,  Greek,  £10,000,  1831 ;  three  churches  in  a 
cruciform  group,  Free,  simple  Lancet  Gothic,*with  a  fine 
brick  spire  174  feet  high,  .£5000,  1844 ;  Roman*  Catholic, 
Gothic,  £12,000, 1859;  Free  West,  Gothic,  £12,856, 1869, 
with  a  spire  175  feet  high 

In  1873  there  were  in  Aberdeen  about  110  schools,  with 
from  10,000  to  11,000  pupils  in  attendance.  About  2500 
students  attend  the  University,  Mechanics'  Institution*,  and 
private  schools  for  special  branches. 

Five  miles  south-west  of  Aberdeen,  on  the  south  side  of 
the  Dee,  in  Kincardineshire,  is  St  Mary's  Roman  Catholic 
Qollege  of  Blairs,  with  a  president  and  three  professors. 

The  Aberdeen  Grammar  School,  dating  from  about  1 263, 
IS  a  preparatory  school  for  the  university.  It  has  a  rector 
and  four  regdar  masters,  who  teach  classics,  English, 
arithmetic,  and  mathematics,  for  the  annual  fee  of  £4,  10s. 
for  each  pupil.  Writing,  drawing,  <&c.,  are  also  taught. 
Nearly  200  pupils  attend,  who  enter  about  the  age  of 
twelve.  Like  the  Edinburgh  High  School,  it  has  no 
elementary  department.  There  are  30  bursaries.  A  new 
granite  building  for  the  school  was  erected,  1861-1863, 
in  the  Scotch  baronial  style,  at  the  cost  of  £16,000,  in< 
eluding  site.  It  is  215  feet  long  and  60  feet  high,  and 
has  three  towers. 

The  Mechanics'  Institution,  founded  1824,  and  re- 
organised 1834,  has  a  hall,  class-rooms,  and  a  library  of 
14,000  volumes,  in  a  building  erected  in  1846,  at  a  cost  of 
£3500.  During  the  year  1 872-73,  there  were  at  the  School 
of  Science  and  Art  385  pupils  i  and  at  other  evening  classesj 
538. 

Aberdeen  has  two  native  banks,  besides  branch  banks.  Banks, 
and  a  National  Security  Savings  Bank;  three  insurance 
companies,  four  shipping  companies,  three  railway  com- 
panies, and  a  good  many  miscellaneous  companies.  There 
are  ten  licensed  pawnbroking  establishments,  with  about 
440,000  pledges  in  the  year  for  £96,000,  and  with  a 
capital  of  £27,000.  There  are  seven  incorporated  trades, 
originating  between  1398  and  1527,  and  having  charitable 
funds  for  decayed  members,  widows,  and  orphans,  ^hey 
have  a  hall,  built  in  1847  for  £8300,  in  the  Tudor  Gothic 
style.  The  hall,  60  feet  long,  29  wide,  and  42  high,  con- 
tains curious  old  chairs,  and  curious  inscriptions  on  the 
shields  of  the  crafts. 

Among  the  charitable  institutions  is  Gordon's  Hospital,  Charitii 
founded  in  1729  by  a  miser,  Robert.  Gordon,  a  Dantzic 
merchant,  of  the  Straloch  family,  and  farther  endowed 
by  Alexander  Simpson  of  Collyhill  in  1816.  It  is 
managed  by  the  Town  Conncil  and  four  of  the  Established 
ministers  of  Aberdeen,  incorporated  by  royal  charters  of 
1772  and  1792.  The  central  part  of  the  house  was  built 
in  1739,  and  the  wings  in  1830-1834,  the  whole  costing 
£17,300,  and  being  within  a  garden  of  above  four  acres. 
It  now  (1873)  maintains  and  educates  (in  English,  writing, 
arithmetic,  physics,  mathematics,  drawing,  music,  French, 
<&c.)  180  boys  of  the  age  9  to  15,  the  sons  and  grandsons 
of  decayed  burgesses  of  guild  and  trade  of  the  city;  and 
next  those  of  decayed  inhabitants  (not  paupers).  Expendi- 
ture for  year  to  31st  October  1872,  £4353  for  164  boys. 
It  has  a  headmaster,  three  regular,  and  several  visiting 
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oiastera.     The  Boys'  and  Girls'  Hospital,  lately  built  for 
£10,000,  niRintoLin*  and  educates  50  boys  aud  50  girla 

Tbe  Female  Orphan  Asylum,  founded  by  Mrs  Elmslie, 
in  1840.  and  mana,ged  by  tnlstees,  maintains  and  educates, 
chiefly  as  domestic  servants  46  girls  between  the  ages  of 
i  and  16,  at  the  yearly  co^  for  each  of  about  .£23.  13a 
Those  adxmtted  must  be  legitiihate  orphan  daughters  of 
respectable  parents,  who  have  Uved  three  years  imme- 
dttcely  be/ore  death  in  Aberdeen  or  m  the  a^ioimng 
panahes  of  Old  Machar  and  Nigg  The  llospitaJ  for 
Orphan  oand  Female  Destitute  Children,  endowed  by  John 
Carnegie  and  the  trustees  of  the  Murtle  Fund,  maintains 
and  educates  50  girlB,  chiefly  for  domestic  service  The 
Asylum  for  the  Blind,  estabhshed  in  1 843.  on  a  foundation 
by  Miss  Cmickshank.  maintains  and  educates  about  10 
blind  children,  and  gives  industnal  employment  to  blind 
adulta  There  is  a  boys  and  girls'  school  for  150  bojrs 
and  }pO  girls  on  Dr  Bell's  foundation  The  Industrial 
Schools,  b^on  by  ShenfT  Watson  m  1841.  and  the  Re- 
formatory &^ool8,  begun  m  1857,  having  some  600  pupils 
on  the  roll,  have  greatly  diminished  juvenile  crime  in  the 
district  The  Murtle  or  John  Gordon's  Charitable  Fund, 
founded  in  1815,  has  an  annual  revenue  from  Und  of  about 
£2400.  applicable  to  all  kinds  of  chanty,  in  sums  from 
£5  to  £300  The  Midbeltie  Fund,  founded  by  a  bequest 
of  £20,000,  in  1848,  by  James  Allan  of  Midbeltie,  gives 
yearly  pensions  ranging  from  £5  to  £15  to  respectable 
decayed  widows  in  the  panshes  of  St  Nicholas  and  Old 
Machar 

The  two  panshes  in  which  Aberdeen  is  situated,  vu., 
St  Nicholas  and  Old  Machar,  have  each  a  large  poor-house. 
The  poor  of  both  panahes  cost  about  £20,000  a  year 

The  Royal  Inflrmary,  instituted  in  1740;  was  rebuilt 
1833-1840  in  the  Gredan  style,  at  the  cost  of  £17,000 
It  IS  a  weU-situated,  large,  commodious,  and  impoemg 
building  It  has  three  stones,  the  front  being  166  feet 
long  and  50  feet  high,  with  a  dome.  A  detached  fever- 
house  was  built  in  1872  for  about  £2500  The  managers 
were  incorporated  by  royal  charter  in  1773,  and  much 
Increased  in  number  m  1852  The  institution  is  sup- 
ported by  land  rents,  feu-duties,  legacies,  donations,  sub- 
scriptions, church  collections,  d^c  Bach  bed  has  on  an 
average  1 200  cubic  feet  of  space.  There  axe  on  the  average 
130  resident  patients,  costing  each  on  the  average  a  shilling 
daily,  and  the  number  of  patients  treated  may  be  stated  at 
1 70O  annually,  besides  outdoor  patients  receiving  advice  and 
medicine  The  recent  annual  expenditure  has  been  about 
£4300.     There  Ib  a  staff  of  a  dozen  medical  officera 

The  Royal  Lunatic  Asylum,  opened  in  1800,  consists  of 
two  separate  houses,  vahied  in  1870  at  £40,000,  in  an 
'  endosure  of  40  acrea  It  is  under  the  same  management 
as  the  Infirmar^  The  recent  daily  average  of  patients  has 
been  about  420,  at  an  annual  cost  of  £1 3,000  The  annual 
rate  for  each  pauper  is  £25, 10a  The  General  Dispenssry, 
Vaccine,  and  Lymg-m  Institution,  founded  m  1823,  has 
had  as  many  as  6781  cases  in  one  year  The  Hospital  for 
Incurables  has  a  daily  average  of  26  patients,  and  the  Oph- 
thalmic and  Aunc  Institution  hss  hsid  67 1  cases  m  a  year 

The  Music  Hall,  built  in  1821  and  1859  at  the  cost 
of  £16,500,  has  a  front  90  feet  long,  with  a  portico  of  6 
Ionic  pillars  30  feet  high ,  large,  highly-decorated  lobbies 
and  rooms;  and  a  hall  150  feet  long,  68  broad,  and  50 
high,  with  a  flat  ceiling,  and  gallenea  The  hail  holds  2000 
persons  seated,  and  has  a  flne  organ  and  an  orchestra  for 
300  Here  H.R.H.  Pnnce  Albert  opened  the  British 
Association,  as  president,  14th  September  1859.  A  new 
I  Theatre  and  Opera  House  was  built  m  1872,  in  the  mixed 
Gothic  style,  for  £8400.  with  the  stage  52}  feet  by  29,  and 
the  auditonum  for  1 700  to  1 800  persona  The  front  wall 
j&  ol  finish  gramte  and  red  and  yellow  freestone,  with 


some  polished  Peterhead  granite  pillars,  the  rest  being 
built  of  concrete^ 

In  Castle  Street,  the  City  Place  and  Old  Market  Stance,  Msitai' 
IS  the  Market  Cross,  a  beautiful,  open-arched,  hexagonal  ( 
structure  of  freestone,  21  feet  diameter,  and  18  feet  high. 
It  has  Ionic  columns  and  pilasters,  and  an  entablature  ol 
twelve  panels.  On  ten  of  the  panels  are  medallions, 
cut  m  stone,  in  high  relief,  of  the  Scottish  sovereigns  from 
James  L  to  James  VIL  From  the  centre  nses  a  com- 
posite column  12}  feet  high,  with  a  Cormthian  capital,  on 
which  is  the  royal  unioom  rampant  This  cross  was  planned 
and  erected  about  1682  by  John  Montgomery,  a  native 
architect,  for  £100  sterling.  On  the  north  side  of  the 
same  street,  a4Joining  the  municipal  buildings,  is  tho 
North  of  Scotland  Bank,  a  Grecian  building  in  granite, 
with  a  portico  of  Corinthian  columns,  having  most  elabo- 
rately carved  capitals.  On  an  eminence  east  of  Castle 
Street  are  the  military  barracks  for  600  men,  built  in  1796 
for  £16,000.  ^ 

The  principal  statues  io  the  city  are  those  of  the  last 
Duke  of  GordcHi — died  1836— in  grey  granite,  10  feet  high; 
Queen  Victoria,  in  white  Sicilian  marble,  8^  feet  highi 
Prince  Albert,  bronze,  natural-sue,  sitting  posture;  and  a' 
cunous  rough  stone  figure,  of  unknown  deite,  supposed  to 
be  Sir  William  Wallace. 

The  Dee  to  the  south  of  the  dty  is  crossed  by  three  ^ 
bridges,  the  old  bhdge  of  Dee,  an  iron  suspension  bridge, 
and  the  Caledonian  Railway  bndga  %The  first,  till  1832 
the  only  access  to  the  city  from  the  south,  consists  of 
seven  semicircular  ribbed  arches,  is  about  30  feet  high, 
and  was  built  early  m  tho  16th  centurv  by  Bishops  Elphm- 
stone  and  Dunbar.  It  was  nearly  slJ  rebuilt  1718-1723, 
and  from  bemg  14j^  feet  wide,  it  wss  m  1842  made  26 
feet  wide.  From  Castle  Street,  King  Street  leads  in  the 
direction  ol  the  new  bridge  of  Don  (a  little  east  of  the  old 
"  Bng  o^  B^lgownie  "),  of  five  granite  arches,  each  75  feet 
span,  built  for  neariy  £13,000  in  1827*1832. 

A  defective  harbour,  and  a  shallow  sand  and  gravel  bar  at  ] 

its  entrance,  long  retarded  the  tiade  of  Aberdeen,  but,  under  ft* 
various  Acts  smoe  1773,  they  have  been  greatly  deepened 
The  north  pier,  built  partly  by  Smeaton,  1775-1781,  and 
pardy  by  Telford,  1810-1815,  extends  2000  feet  into  the 
German  Ocean  It  is  30  feet  broad,  and,  with  the  pKUupet, 
nses  1 5  feet  above  high  water.  It  consists  of  large  granite 
bbcka  It  has  increased  the  depth  of  water  on  the  bar 
from  a  few  feet  to  22  or  24  feet  at  spnng  tides,  and  to  17 
or  18  feet  at  neap.  The  wet  dock,  of  29  acres,  and  with 
6000  feet  of  quay,  was  completed  in  1848,  and  called 
Victoria  Dock,  in  honour  of  Her  Majestjr's  visit  to  the 
dty  in  that  year.  These  and  other  improvements  "Of  the 
harbour  and  its  entrance  cost  £325,000  down  to  IS4A 
By  the  Harbour  Act  of  1868,  the  Dee  near  the  harbour 
has  been  diverted  to  the  south,  ac  the  coet  of  £80,000» 
and  90  acres  of  new  ground  (in  addition  to  25  acres 
formerly  made  up)  for  harbour  works  are  being  nuide  up  on 
the  dty  or  north  side  of  the  river;  £80,(K)0  has  been 
laid  out  pi  forming  in  the  sea,  at  the  soutli  side  of  the 
nver,  a  new  breakwater  of  concrete,  1050  fe^  long,  against 
south  and  south-east  storms.  The  navigation  channel  is 
being  widened  and -deepened,  and  the  old  pier  or  break- 
water on  the  north  side  of  the  rirer  mouth  is  to  be 
lengthened  at  least  500  feet  seaward  A  body  of  31  oom- 
missioners  manage  the  harbour  affaira 

Aberdeen  Bay  affords  safe  anchorage  with  off-shore  winds, 
but  not  with  those  from  the  N.E.,  K,  and  SuE.  On  the 
Girdleness,  the  south  point  of  the  bay,  a  lichthouse  was 
built  in  1833,  in  lat.  57**  8'  N.,  and  long.  2^  3'  W.,  with 
two  fixed  lights,  one.  vertically  below  the  other,  and  re> 
spectively  115  and  185  feet  above  mean  tide.  There  are 
also  fixed  leading  lights  to  direct  ships  entering  the  harboia 
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at  night       In  fogs,  a  nUoxn  whistle  near  the  Ughthonae  ia 
fiotiDded   ten  aeconda  every  muQute.      Near  the  harbour 
mouth  ore  three  battenee  mounting  nineteen  guna 
W4iir  The  water  supphed  to  the  city  containa  only  3^  grains 

•olid  matter  in  a  gaUon,  with  a  hardness  of  about  2  degrees. 
It  IS  brought  by  gravitation,  in  a  close  bnck  cuiTert, 
from  the  Oee«  21  miles  W.S.W  of  the  dty,  to  a  reservoir, 
which  aapplies  nine-tenths  of  the  city  The  other  tenth, 
or  higher  part  of  the  city,  is  supplied  by  a  separate  reser- 
voir, to  which  part  of  the  water  from  the  culvert  is  forced 
up  by  a  hydraulic  engina  Nearly  40  gallons-  water  per 
head  of  the  population  are  consumed  daily  for  all  purposes. 
The  oew  water  works  cost  £160,000,  and  were  opened  by 
Her  M^esty.  16th  October  1866. 

The  gas  is  made  of  c^nel  coal,  and  ia  sent  through  71 
miles  of  main  pipes,  which  extend  6  miles  from  the  works. 
MnnnriM.  The  manufactures,  arts,  and  trade  of  Aberdeen  and 
i*irt».  ftc  ncinity  are  large  and  flourishing.  Woollens  were  made  as 
early  as  1 703.  and  knitting  of  stockings  was  a  great  industry 
in  the  Idth  century.  I^ere  are  two  large  firms  in  the 
vooUen  trade,  with  1650  hands,  at  j£1 000  weekly  wages, 
and  making  above  1 560  tons  wool  in  the  year  into  yams, 
carpets,  hand-knit  hosiery,  cloths,  and  tweeds.  The  linen 
trade,  much  earned  on  since  1749«  is  now  .confined  to  one 
firm,  with  2600  hands,  at  £1200  wages  weekly,  who  spin, 
weave,  and  bleach  50  tons  flax  and  60  tons  tow  weekly, 
and  produce  yams,  floorcloths,  sheetings,  dowlas,  ducks, 
(uweljB  sail -can  va;s,  &q.  The  cotton  manufacture,  mtroduced 
m  1779  employs  only  one  firm,  with  550  hands,  at  X220 
«reekly  wages,  who  spin  5000  bales  of  cotton  a^year  mto 
mule  yarn  The  wincey  trade,  begun  in  1839,  employs 
«00  hands,  at  £200  weekly  wages,  who  make  2,100,000 
yards  cloth,  27  to  36  inches  broad,  in  the  year  Paper, 
first  made  here  in  1696,  is  now  manufactured  by  three 
firms  in  the  vicinity  The  largest  has  2000. bauds,  at 
X1250  weekly  wages,  and  makes  weekly  75  to  80  tons  of 
wntmg  paper,  and  6^  miUions  of  envelopes,  besides  much 
cardboard  and  stamped  paper,  another  firm  makes  weekly 
77  tons  coarse  and  card  paper .  and  a  third,  20  tons  print- 
ing and  other  paper  The  comb  works  of  Messrs  Stewart 
i&  Co..  begun  m  1827.  are  the  largest  in  the  world,  em- 
ploying 900  hands,  at  £500  weekly  wages,  who  yearly 
convert  1 1 00  tons  boms,  hoofs,  mdia^rabber,  and  tortoise- 
dheDs  into  i  1  millions  of  combs,  besides  spoons,  cups, 
scoops,  paper-kmves,  dec  Seven  iron  foundnes  and 
many  eogineenng  works  employ  1000  men,  at  £925 
weekly  wages,  and  convert  6000  tons  of  iron  a-year  into 
marine  and  land  steam  engines  and  boilers,  com  mills, 
wood-prepanng  machinery,  machineiy  to  gnnd  and  pre- 
pare artificial  manures,  besides  sugar  mills  and  frames  and 
cofl*ee  machinery  for  the  coloniea. 

The  Sandilands  Chemical  Works,  begun  in  1848,  cover 
five  acres,  and  employ  over  100  men  and  boys,  at  £90  to 
£100  weekly  wages.  Here  are  prepared  naphtha,  benzole, 
creosote  oil,  pitch,  asphalt,  sulphate  of  ammonia,  sulphuric 
acid,  ana  arunciai  manures.  Paraffin  wax  and  ozokerite 
are  refined.  An  Artesian  weU  within  the  worics,  421  feet 
deep,  elves  a  constant  supply  of  good  water,  always  at 
51^  Fanr.  Of  several  provision-curing  works,  the  largest 
employs  300  hands,  chiefly  females,  in  preserving  meats, 
soups,  sauces,  jams,  jellies,  pickles,  &&,  and  has  in  con- 
nection with  it,  near  the  city,  above  230  acres  of  fmit,  vege- 
table, and  farm  ground,  and  a  large  piggery  The  products 
of  the  breweries  and  distilleries  are  mostly  comsumed  at 
home.  A  large  agricultural  implement  work  employs  70 
or  80  men  and  boya  Nearly  200  acres  of  ground,  within 
three  miles  of  the  city,  are  laid  out  in  rearing  shrub  and 
forest-tree  seedlings.  In  1872  about  145  acres  of  straw- 
berries were  reared  within  three  miles  of  Aberdeen,  and 
80  tons  of  this  fruit  are  said  to  have  been  exported. 


Very  durable  grey  granite  has  been  <|Uarried  near  Aber-  OmoUm 
deen  for  300  years,  and  blocked  and  dressed  paving,  kerb, 
and  building  granite  stones  have  long  been  exported  from 
the  district  In  1 764,  Aberdeen  granite  pavement  was  first 
used  in  Londoa  About  the  year  1 795,  large  gramte  blocks 
were  sent  for  the  Portsmouth  docka  The  chief  stones  of 
the  New  Thames  Bmbankment,  London,  are  from  Kemnay 
granite  quarries,  16  miles  north-west  of  the  city.  Aber- 
deen is  almost  entirely  built  of  granite,  and  large  quantities 
of  the  stone  are  exported  to  build  bridges,  wharfs,  docks, 
lighthouses,  &c.,  elsewhere.  Aberdeen  is  famed  for  iti 
polishing-works  of  granite,  especially  grey  and  red.  They 
employ  about  1600  hands  in  polishing  vases,  tables, 
chimney-pieces,  fountains,  monuments,  columns,  ^c,  for 
British  aikl  foreign  demand  Mr  Alexander  Macdonald, 
in  1818,  was  the  first  to  b^n  the  granite  polishing  trade, 
and  the  works  of  the  same  firm,  the  only  ones  of  the  kind 
till  about  1850,  are  still  the  largest  in  the  kingdom. 

In  1820,  15  vessels  from  Aberdeen  were  engagecf  in  the  PtaUogft 
northern  whale  and  seal  fishing;  in  1860,  one  vessel,  but 
none  ainca  The  white  fishing  at  Aberdeen  employs  some 
40  boats,  each  with  a  crew  of  5  mea  Of  the  900  tons 
wet  fish  estimated  to  be  brought  to  market  yearly.,  above  a 
third  ore  sent  fresh  by  rail  to  England  The  saiinon 
caught  in  the  Dee^  Don,  and  sea  are  nearly  ail  sent  to 
London  fresh  in  ice.  The  herrmg  fishing  has  been  pro- 
secuted since  1836,  and  from  200  to  350  boats  an 
engaged  in  it 

Aberdeen  has  been  famed  for  shipbuilding,  especially  shipbuJ^ 
for  its  fast  dippera  Since  1855  nearly  a  score  of  vessels  uv 
have  been  built  of  above  1000  tons  eacL  The  largest 
vessel  (a  sailing  one)  ever  built  here  was  one  m  1 855.  of  2400 
tona  In  1 872  there  were  built  1 1  iron  vessels  of  9450 
tons,  and  6  wooden  of  2980  tons,  consuming  5900  tons 
iron,  and  costing  £252,700,  including  £70,700  for  engines 
and  other  machinery.  1400  hands  were  employed  in 
shipbuilding  in  that  year,  at  the  weekly  wages  of  about 
£1230. 

In  1872,  there  belonged  to  the  pore  of  Aberdeen  230  Sbipi^iq 
▼easels,  of  101,188  tons,  twenty -four  of  the  vessels,  of  7483 
tons,  being  steamers.  They  trade  with  most  fintish  and 
Irish  ports,  the  Baltic  and  Mediterranean  ports,  and  many 
more  distant  regiona  In  1872,  434,108  tons  shipping 
arrived  at  the  porti  and  the  custom  duties  were  £1 12,414 
The  export  trade,  exclusive  of  coasting,  is  msigmficant 
The  shore  or  harbour  dues  were  £126  in  1765,  and  £1300 
in  1800.  In  the  year  ending  30th  September  1872,  they 
were  £25,520;  while  the  ordinary  harbour  revenue  was 
£37,765,*expenditure  £28,598,  and  debt  £324.614.  The 
introduction  of  steamers  m  1821  greatly  promoted  id 
dustry  and  traffic,  and  especially  the  cattle  trade  of 
Aberdeenshire  with  London.  These  benefits  have  been 
much  mcreased  by  the  extension  of  railwaya  Commodioua 
steamers  ply  regularly  between  Aberdeen  and  London, 
Hull,  Newcastle,  Leith,  Wick,  Kirkwall,  and  Lerwick. 

The  Joint  railway  station  for  the  Caledoman,  Gr^t  ^^ 
North  of  Scotland,  and  Deeside  lines,  was  opened  1867,  *"*'" 
and  is  a  very  handsome  erection,  costing  about  £26,000. 
It  is  500  feet  long,  and  102  feet  broad,  with  the^de  walls 
32  feet  higL  Th^s  arched  roof  of  curved  lattice-iron  nba, 
covered  with  slate,  zinc,  and  glass,  is  ail  m  one  span,  rising 
72  ^eet  high,  and  is  very  light  and  airy 

The  Medico-Chirurgi<»l  Society  of  Aberdeen  was  founded  8odeiM 
in  1789  The  haU  was  built  in  1820  at  a  cost  of  £4000, 
and  is  adorned  with  an  Ionic  portico  of  four  granite  columna, 
27  feet  high.  It  has  42  members,  and  a  library, of  5000 
volumea  The  legal  practitioners  of  Aberdeen  nave  been 
styled  advocates  since  1633,  and  ireceived  royal  chartere 
in  1774,  1779,  and  1862.  They  form  a  society  called 
the  Society  of  Advocates,  of  127  members  m  1873,  with  a 
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iiall  built  in  1871  for  £5075,  a  library  of  nearly  COOOt 
vulumes,  and  a  fund  to  support  decayed  and  indigent 
members,  and  their  nearest  relatives.  The  revenue  in 
>872  was  £2880. 

Aberdeen  has  one  daily  and  three  weekly  newspapers. 
[The  Aberdeen  Journal,  established  in  1748,  is  the  oldest 
...         Newspaper  north  of  the  Forth. 

ikile  ,  fj^^  places  of  ottt'door' recreation  and  amusement  are 
,  chiefiy  the  ^following : — The  Links,  a  grassy,  benty,  and 
^ sandy  tract,  2  miles  Jong  and  J  to  (  mile  broad,  along 
the  shore  between  the  mouths  of  the  Dee  and  the  Don. 
It  is  mostly  only  a  few  feet  above  the  sea,  but  the  Broad 
Hill  rises  to  94  feet.  Cattle  shows,  reviews,  &c.,  are  held 
'  on  the  Linka  To  the  northwest  of  the  town,  a  Public 
Recreation  Park  of  13  acres  was  laid  out  in  1872,  at  the 
cost  of  £3000,  with  walks,  grass,  trees,  shrubs,  and  flowera 
imats.  Daily  observations  from  1857  to  1872  show  the  mean 

temperature  of  Aberdeen  for  the  year  to  be  45**  8  Fahr., 
for  the  three  summer  months  56^  Fahr.,  and  for  the  three 
winter  months  37°  3.  The  average  yearly  rainfall  is  30*57 
inches.  Aberdeen  is  the  healthiest  of  the  large  Scottish 
towns.     East  winds  prevail  in  spring. 

Since  1867  £50,000  has  been  spent  in  constructing 
raain  sewers  throughout  the  city.     A  few  acres  of  farm 
^  land  have  been  irrigated  by  part  of  the  sowoge. 
unict.  1«jjg  ^jj^y  jg  governed  by  a  corporation,  the  magistrates 

' '  ^'  and  town  council,  consisting  of  twenty-five  councillors, 
including  a  provost,  six  bailies,  a  dean  of  guild,  a  trea- 
surer, Ac.  The  corporation  revenue  in  the  year  1871-72 
was  £1 1,498.  The  police,  water,  and  gas  are  managed  by 
the  council.  The  municipal  and  police  burgh  has  an  area 
of  nearly  three  square  miles,  with  12,51 4  municipal  electors, 
and  with  assessable  property  valued  at  £230,000  in  1873. 
,The  Parliamentary  burgh  has  an  area  of  nine  square  miles, 
including  Old  Aberdeen  and  Woodside,  with  14,253  Par- 
liamenury  electors,  and  real  property  to  the  value  of 
£309,328  in  1873.  It  returns  one  member  to  Parliament 
1'he  population  of  Aberdeen  in  1396  was  about  3000;  in 
1643,  8750,  in  1708  5556;  in  1801,  26,d92;  in  1841, 
,03.262,  and  in  1871,  88,125;  with  6718  inhabited 
houses,  292  uninhabited,  and  77  building. 
i<i  Aberdeen,   Old,  is  a  small,  quiet,  ancient  town,  a 

^fJ^^H  '  hurgh  of  barony  and  regality,  a  mile  north  of  Aberdeen, 
and  as  far  south-west  of  the  mouth  of  the  Don.  It  mostly 
forms  one  long  street,  45  to  80  fee',  above  the  sea.  The 
Don,  to  the  north  of  the  t^wn,  runs  through  a  narrow, 
wooded,  rocky  ravine,  and  is  spanned  by  a  single  Gothic 
arch,  the  "  Brig  o'  Balgownie"  of  Lord  Byron.  The  bridge 
rests  on  gneiss,  and  is  67  leet  wide  and  34 1  feet  high  above 
the  surface  of  the  river,  which  at  ebb  tide  is  here  19  feet 
deep.  The  bridge  is  the  oldest  in  the  north  of  Scotland, 
and  is  said  to  have  been  built  about  1305.  The  funds 
belonging  to  the  bridge  amount  to  £24,000. 

The  town  was  formerly  the  see  of  a  bishop,  and  had  a 
large  cathedral  dedicated  to  St  Machar.  In  1 1 37  David  I. 
translated  to  Old  Aberdeen  the  bishopric,  founded  at 
Mortlach  in  Baxiffahire  in  1004  by  Malcolm  11.  in  memory 
of  his  signal  victory  there  over  the  Danes.  In  1153 
'Malcolm  IV.  gave  the  bishop  a  new  charter. 
itMr%L»  The  cathedral  of  St  Machar,  begun  about  1 357,  occupied 
'  nearly  170  years  in  building,  and  did  not  remain  entire 
fifty  years.  What  is  still  left  is  the  oldest  part,  viz.,  the 
nave  and  side  aisles,  126  feet  long  and  62^  feet  broad, 
now  used  as  the  parish  church.  It  is  ciuefly  built  of 
outlayer  granite  stones,  and  while  the  plainest  Scottish 
cathedral,  is  the  only  one  of  granite  in  the  kingdom.  On 
the  f.at  pannclled  ceiling  of  the  nave  are  48  heraldic  shields 
«f  the  princes,  nobles,  and  buthops  who  aided  in  its  erection. 
it  Las  been  lately  repaired,  and  some  painted  windows 
iuaerted,  at  the  post  of  £4280 


The  chief  structure  in  Old  Aberdeen  is  the  stately  fabrio  King's 
of  King's  College  near  the  middle  of  the  town.  It  forms  Os^lcffs. 
a  quadrangle,  with  interior  court  108  feet  square,  two 
sides  of  which  have  been  rebuilt,  and  a  projecting  wing  for 
a  libraiy  added  since  1860.  The  oldest  parts,  the  Crown 
Tower  and  Chapel,  date  from  about  1500.  .  The  former 
is  30  feet  square  and  60  feet  high,  and  is  surmounted 
by  a  structure  about  40  feet  high,  consisting  of  a  six-sided 
lantern  and  a  royal  crown,  both  sculptured,  and  resting  on 
the  intersections  of  two  arched  ornamented  slips  rising  from 
the  four  comers  of  the  top  of  the  tower.  The  chapel,  120 
feet  long,  28  feet  broad,  and  37  feet  high,  still  retains  in 
the  choir  the  original  oak  canopied  stalls,  miserere  seat,  and 
lofty  open  screen.  These  6ttings  are  3v.O  years  old,  in 
the  French  flamboyant  stylo,  and  are  unsurpassed,  in  taste- 
ful design  and  delicate  execution,  by  the  oak  carving  of 
any  other  old  church  in  Europe.  This  carved  woodwork 
owes  its  preservation  to  the  Principal  of  Reformation 
times,  who  armed  his  people,  and  protected  it  from  the 
fury  of  the  barons  of  the  M earns  after  they  had  robbed 
the  cathedral  of  its  bells  and  lead.  The  chapel  is  still  used 
for  public  worship  during  the  University  session. 

Connected  with  Old  Aberdeen  is  a  brewery  in. the  town, 
and  a  brick  and  coarse  pottety  work  in  the  vicinity.  There 
are  abo  a  Free  church,  two  secondary  schools,  and  two 
primary  schools.  Old  Aberdeen  has  its  own  municipal 
officers,  consisting  of  a  provost,  4  bailies,  and  13  councillors. 
The  town  is  drained,  lighted,,  supplied  with  water,  and  is 
within  the  Parliamentary  boundary  of  New  Aberdeen. 
There  are  several  charitable  institutions.  Population  in 
1871,  1857 ;  inhabited  houses,  233.  (a.  g.) 

ABERDEENSHIRE,  a  maritime  county  in  the  north- 
east  of  Scotland,  between  56*"  52'  and  57*"  42'  N.  lat.  and 
between  T  49'  and  3*  48'  long.  W.  of  Greenwich.  It  is  -• 
bounded  on  the  north  and  east  by  the  German  Ocean ;  on 
the  south  by  the  counties  of  Kincardine,  Forfar,  and  Perth  ; 
and  on  the  west  by  those  of  Inverness  and  Banff.  Its 
greatest  length  is  102  miles,  and  breadth  50  miles.  Its 
circuit  with  sinuosities  is  about  300  miles,  60  being  sea- 
coast.  It  is  the  fifth  of  Scotch  counties  in  size,  and  is  one- 
sixteenth  of  the  extent  of  Scotland.  Its  area  is  1970 
square  miles,  or  1,260,625  acres,  of  which,  in  1872,  366 
per  cent.,  or  585^99  acres,  were  cultivated,  93,339  in  woods 
(mostly  Scotch  fir  and  larch),  and  6400  in  lakes.  It  con- 
tains  85  civil  parishes  and  parts  of  6  others,  or  101  parishes^ 
including  dvil  and  quoad  sacra.  The  county  is  generally 
hilly,  and  mountainous  in  the  south-west,  whence,  near  the 
centre  of  Scotland,  the  Grampians  send  ont  various  brancheM, 
mostly  to  the  riorth-east,  through  the  county.  The  run  uf 
the  rivers  and  the  general  slope  of  the  county  is  to  the 
north-east  and  east.  It  is  popularly  divided  into  five 
districts: — First,  Mar,  mostly -between  the  Dee  and  Don,  Di,irict 
and  forming  nearly  the  south  half  of  the  county.  It  is 
mountainous,  especially  Braemar,  its  west  and  Highland 
part,  which  contains  the  greatest  mass  of  elevated  land  in 
the  British  Isles.  Here  the  Dee  rises  amid  the  grandeur 
and  wildness  of  lofty  mountains,  much  visited  by  tourists, 
and  composed  chiefly  of  granite  and  gneiss,  forming  many 
high  precipices,  and  showing  patches  of  snow  throughout 
every  summer.  Here  rises  Ben  Muichdhui,  the  second  higliest 
mountain  in  Scotland  and  in  the  British  Isles,  4296  feet ; 
Braeriach,  4225 ;  Caimtoul,  4245 ;  Cairngorm  (famed  for 
"  Cairngorm  stones,"  a  peculiar  kind  of  rock  crystal),  4090 ; 
Ben-a.Buird,  386C;  Ben  Avon,  3826,  and  Byron's  "dark 
Lochnagar,"  3786.  The  soil  on  the  Dee  is  sandy,  and 
on  the  Don  loamy.  The  city  of  Aberdeen  is  in  Mur. 
Second,  Formartin,  between  the  lower  Don  and  Ythan, 
with  a  sandy  coast,  succeeded  by  a  clayey,  fertile,  tilled 
tract,  and  then  by  low  hills,  moors,  mosses,  and  tilled  land. 
Third,  Buchan^  north  of  the  Ythan,  and  next  in  size  ts^ 
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Mar,  with  jmrts  of  the  coast  bold  and  rocky,  and  with  the 
interior  bare,  low,  flat,  undulating,  and  in  parts  peaty.  On 
rlic  coast,  six  miles  south  of  Peterhead,  are  the  Bullers  of 
13uchan,-^a  basin  in  which  the  sea,  entering  by  a  natural 
i  arch,  boib  up  violently  in  stormy  weather.  Buchan  Ness 
is  the  outmost  point  of  Scotland.  Fourth,  Garioch^  a 
beautiful,  undulating,  loamy,  fertile  valley,  formerly  called 
the  granary  of  Aberdeen,  with  the  prominent  hill  Benachie, 
1676  feet,  on  the  south.  Fifth,  Straihbogie,  mostly  con- 
sisting of  hills  (The  Buck,  2211  feet;  Noath,  1830  feet), 
moors,  and  mosses.  The  county  as  a  whdte,  except  the  low 
>  grounds  of  Buchan,  and  the  Highlands  of  Braemar,  consists 
mainly  of  nearly  level  or  undulating  tracts,  often  naked 
and  infertile,  but  interspersed  with  many  rich  and  highly 
cultivated  spots.  ' 

Rivers.  The  chief  rivers  arc  the  Dee,  96  miles  long,  Don,  78^ 

Ythan,  37,  with  mussel  beds  at  its  mouth  j  Ugie.  20  ^  and 
Deveron,  58,  partly  on  the  boundary  of  Banflfshire.  The 
pearl  mussel  occurs  m  thcL  Ythan  and  Doa  A  valuable 
,  pearl  m  the  Scottish  crown  is  said  to  be  from  the  Ythan. 
Loch  Muick,  the  largest  of  the  few  lakes  in  the  county, 
1310  feet  above  the  sea.  is  only  2^  miles  long  and  ^  to  ^ 
mile  broad  The  nvcrs  have  plenty  of  salmon  and  trout 
There  are  noted  chalybeate  spnngs  at  Peterhead,  Fraser 
burgh,  and  Pananich  near  Balkter. 

Chatate  The  climate  of  Aberdeenshire,  except  in  the  mountainous 
districts,  is  comparatively  mild,  from  the  sea  being  on  twu 
sides.  The  mean  annual  temperature  at  Braemar  is  43'*"6 
Fahr.,  and  at  Aberdeen  .45'S.  The  mean  yearly  rainfall 
vanes  from  about  30  to  37  inches.  The  summer  climate 
of  the  Upper  Dee  and  Don  valleys  is  the  driest  and  most 
bracing  in  the  British  Isles,  and  grain  is  cultivated  up  to 
1 600  feet  above  the  sea,  or  400  to  600  feet  higher  than 
elsewhere  in  North  Britain.  All  the  crops  cultivated  in 
Scotland  ripen,  and  the  people  often  live  to  a  great  age. 

Geology.  The  rocks  are  mostly  granite,  gneiss,  with  small  tracts  of 
syenite,  mica  slate,  quartz  rock,  chy  slate,  grauwacke, 
primary  limestone,'  old  red  sandstone,  serpentine,  and  trap. 
Lias,  greensand,  and  chalk  flints  occur.  The  rocks  are 
iiuich  covered  with  boulder  clay,  gravel,  sand,  and  oUu- 
viura.  Brick  clay  occurs  near  the  coast  The  surface  of 
the  granite  under  the  boulder  clay  often  presents  glacial 
smoothmgs,  grooves,  and  roundings.  Caimgorm  stone, 
beryl,  and  amethyst  arc  found  in  the  granite  of  Braemar. 

Pianu  Aud      The  tops  of  the  highest  mountains  have  an  arctic  flora. 

AiiioMls.  At  Her  Majesty's  Lodge,  Loch  Muick,  1350  feet  above  the 
sea,  grow  larches,  vegetables,  currants,  laurels,  roses,  &c. 
Some  ash  trees,  4  or  5  feet  in  girth,  are  growing  at  1300 
feet  above  the  sea.  The  mole  occurs  at  1800  feet  above 
the  sea,  and  the  squirrel  at  1 400.  Trees,  especially  Scotch 
fir  and  larch,  grow  well  m  the  county,  and  Braemar  abounds 
m  natural  timber,  said  to  surpass  any  m  the  north  of 
Europe.  Stumps  of  Scotch  fir  and  oak  found  in  peat  in 
the  county  are  often  far  larger  than  any  now  growing. 
Grouse,  partridges,  and  hares  abound  m  the  county,  and 
Tiibbits  arc  often  too  numerous.  Red  deer  abound  in 
Bracmur,  the  deer  forest  being  there  valued  at  X5000  a 
ycai,  and  estimated  at  500,000  acres,  or  one-fourth  the 
area  of  doer  forests  in  Scotland. 

AgncuJ.  Poor,  gravelly,  clayey,  and  peaty  soils  prevail  much  more 

lurt.  ^^  Alierdccnshu-e  than  good  rich  loams,  but  tile  draining, 

bones,  and  guano,  and  the  best  modes  of  modern  tillage, 
have  greatly  increased  the  produce.  Farm-houses  and 
Bteadmgs  have  greatly  improved,  and  the  best  agricultural 
implements  and  machines  are  in  gcnci*al  use.  About  two- 
thirds  of  the  population  depend  entirely  on  agriculture,  and 
oatmeal  in  various  forms,  with  milk,  is  the  chief  food  of 
farm-servants.  Farms  arc  generally  small,  compared  \^itb 
those  in  the  south-east  counties.  The  fields  are  separated 
by  dry-stone  dykes,  and  also  by  wooden  and  wire  fences. 


Leases  of  19  or  21  years  prevail,  and  the  five,  six,  or  seven 
shift  rotation  is  in  general  use.  In  1872  there  were  1 1,642 
occupiers  of  land,  with  an  average  of  50  acres  each,  and 
paying  about  £536,000  in  rent  Of  the  685,299  acres  of 
the  county  in  crop  in  1872,  191,880  acres  were  in  oats, 
18,930  in  barley  and  here,  1633  in  rye,  1357  in  wheat, 
95,091  in  turnips  (being  one^fifth  of  the  turnips  ^wn  in 
Scotland),  8414  in  potatoes,  232,178  in  grasses  and  cloi^cr< 
In  1872  the  county  had  23,117  horses,  157,960  cattle 
(being  above  one-seventh  of  all  the  cattle  in  Scotland;, 
128,308  sheep,  and  13,579  pig&  The  county  is  unsur* 
pa^d  in  breeding,  and  unrivalled  -in  feeding  cattle,  and 
this  is  more  attended  to  than  the  cultivation  of  grain-cropa 
About  40,000  fat  cattle  are  reared,  and  above  £1,000,000 
value  of  cattle  and  dead  meat  is  sent  from  the  county  to 
London  yearly.  The  capital  invested  in  agriculture  within^ 
the  county  is  ^timated  at  about  £6,133,000.  _ 

The  great  mineral  wealth  in  Aberdeenshire  is  its  long-  Mlom!) 
famed  durable  granite,  which  is  largely  quarried  for  build« 
ing,  paving,  causewaying,  and  polishing.  An  acre  of  land 
on  being  reclaimed  has  yielded  £40  to  £50  worth  of  cause* 
waying  stones.  Gneiss  is  also  quarried,  as  also  primary 
limestone,  old  red  sandstone,  conglomerate  millstone,  grau* 
wacke,  clay  slate,  syenite,  and  hornblende  rock.  Iron  ore, 
manganese,  and  plumbago  occur  in  the  county. 

A  large  Ashing  pof)ulation  in  villages  along  the  coast  Fl$beiiei 
engage  in  the  white  and  herring  fishery.  Haddocks  are 
salted  and  rock-dried  (speldings),  or  smoked  (finnans).  The 
rivers  and  coasts  }'ield  many  salmon.  Peterhead  was  long 
the  chief  British  port  for  the  north  whale  and  seal  fishery, 
but  Dundee  now  vies  with  it  in  this  industry. 

The  manufactures  and  arts  of  the  county  arc  mainly  Maoufae 
prosecuted  in  or  near  the  town  of  Aberdeen,  but  throughout  tutus, 
the  rural  districts  there  are  much  milling  of  com,  brick  and 
tile  making,  stone-quarrying,  smith-work,  brewing  and 
distilling,  cart  and  farm  implement  making,  casting  and 
drying  of  peat,  timber  felling,  especially  on  Dccside  and 
Donside,  for  pit-props,  railway  sleepers,  lath,  barrel  staves, 
&c.  The  chief  imports  into  the  county  are,  coals,  lime,  t^ad^ 
timber,  iron,  slates,  raw  materials  of  textile  manufac- 
tures, wheat,  cattle-feeding  stuff's,  bones,  guane,  sugar, 
alcoholic  liquors,  fruits,  &c.  The  chief  exports  are  granite 
(rough,  dressed,  and  polished),  flax,  woollen,  and  cotton 
goods,  paper,  combs,  preserved  provisions,  oats,  barley, 
live  and  dead  cattle,  &c  In  the  county  there  are  about 
520  fairs  in  the  year  for  cattle,  horses,  sheep,  hiring  ser- 
vants, &c 

Aberdeenshire  communicates  with  tho  south  by  the  RaUwijs 
Caledonian  Railway,  and  five  macadamised  roads  acrosF  > 
tho  east  Grampians,  the  highest  rising  2200  feet  above  the 
sea  About  188  miles  of  railway  (the  Great  North  of 
Scotland,  Formartin  and  Buchan,  and  Deeside  lines),  and 
2359  miles  of  public  roads,  ramify  through  the  county. 
Tolls  over  the  county  were  abolished  in  1865,  and  the 
roads  are  kept  up  by  assessment  The  railway  lines  in  the 
county  have  cost  on  the  average  about  £13,500  a  mile. 
Several  macadamised  roads  and  the  Great  North  of  Scot- 
land Railway  form  the  main  exits  from  the  county  to  the 
north-west. 

The  chief  antiquities  in  Aberdeenshire  arc  Picts'  houses  Afttl* 
or  weems ;  stone  foundations  Of  circular  dwellings ;  mono-  q«itii* 
liths,  some  being  sculptured;  tho  so-called  Druid  circles; 
stone  cists;  stone  and  earthen  enclosures;  the  vitrified 
forts  of  Dunn i deer  and  Noath;  cairns;  crannoges;  earthen 
mounds,  as  the  Bass;  flint  arrow-heads;  clay  funeral  urns; 
stone  celts  and  hammers.  Remains  of  Roman  camps  occur 
at  Pcterculter,  Kintore,  and  Auchterless,  respectively  107  J, 
100,  and  115  acres.  Roman  arms  have  been  found.  Ruins 
of  ancient  edifices  occur.  On  the  top  of  a  corneal  hill  called 
Dunnidecr,  m  the  Garioch  district,  are  the  remains  of  o 
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ca'stlc,  supposed  to  be  .700  years  old,  and  surrounded  by  a 
vitrified  wall,  which  must  be  still  older.  The  foundations 
of  two  buildings  still  remain,  the  one  in  Braemar,  and  the 
other  in  the  Loch  of  Cannor  (the  latter  with  th^  remains 
of  a  wooden  bridge  between  it  and  the  land),  which  are 
supposed  to  haye  belonged  to  Malcolm  Canmore,  King  of 
Scotland.  The  most  extensive  ruins  are  the  grand  ones  of 
KiWrummy  Castle,  evidently  once  a  princely  seat,  and  still 
covering  nearly  an  acre  of  ground.  It  belonged  to  David 
Earl  of  Huntingdon  in  1150,  and  wa^  the  seat  of  the  Earls 
of  Mart  attainted  in  1716.  The  Abbey  of  Deer,  now  in 
ruins,  was  begun  by  Cumyn  Earl  of  Buchan  about  1219. 
<iftorical  In  Roman  times,  Aberdeenshire  formed  part  of  Ves- 
■^^^  posiana  in  Caledonia,  and  was  occupied  by  the  Taizali,  a 
\varlike  tribe.  The  local  names  are  mostly  Gaelic.  St 
Columba  and  his  pupil  Drostan  visited  Buchan  in  the  6th 
century.  In  1052  Macbeth  fell  near  the  Peel  Bog  in 
Lumphanan,  and  a  cairn  which  marks  the  spot  is  still 
shown.  In  1 309  Biiice  defeated  Comyn,  Earl  of  Buchan, 
near  Inveiiirie,  and  annihilated  a  powerful  Norman  family. 
In  1411  the  Earl  of  Marr  defeated  Donald  of  the  Isles  in 
the  battle  of  Harlaw,  near  Inverurie,  when  Sir  Bobert 
Davidson,  Provost  of  Aberdeen,  was  killed.  In  1562 
occurred  the  battle  of  Corrichie  on  the  Hill  of  Fare,  when 
the  Earl  of  Murray  defeated  the  Marquis  of  Huntly.  In 
1715  the  Earl  of  Marr  proclaimed  the  Pretender  in  Braemar. 
In  1746  the  Duke  of  Cumberland  with  his  army  marched 
through  Aberdeenshire  to  Culloden.  In  1817  a  base  line 
of  verification,  5  miles  100  feet  long,  was  measured  in  con- 
nection with  the  Trigonometrical  Survey  of  the  British  Isles, 
on  the  Belhelvie  Links  5  to  10  miles  north  of  Aberdeen, 
'imaest  Among  eminent  men  connected  with  Aberdeenshire  are, 
*«•  Robert  G<ydon  of  Stralocl^,  who 'in  1648  published  the  first 

atlas  of  Scotland  from  actual  survey ;  the  Earls  Marisehal, 
whose  chief  seat  was  Inverugie  Castle;  Field-Marshal 
Kcithy  bom  at  Inverugie  Castle,  1696 ;  Dr  Thomas  Rcid, 
the  metaphysician,  minister  of  New  Machar  1737  to  1752.; 
Lord  Pitsligo,  attainted  1745;  Sir  Archibald  Grant  of 
Monymosk,  who  introduced  turnips  into  tjie  county  1756, 
and  was  the  first  to  plant  wood  on  a  great  scale ;  Peter 
Garden,  Auchterless,  said  to  have  died  at  the  age  of  132, 
about  1780;  Rev.  John  Skinner,  author  of  some  popular 
Scottish  songs ;  Morrison  the  hygeist ;  the  Earl  of  Aberdeen, 
Prime  Minister  during  the  Crimean  war. 
5&i<Te  The  native  Scotch  population  of  Aberdeensliire  are  long- 

catan^  headed,  shrewd,  careful,  canny,  active,  persistent,  but 
reserved  and  blunt,  and  without  demonstrative  enthusiasm. 
They  have  a  physiognomy  distinct  from  the  rest  of  the 
Scottish  people,  and  have  a  quick,  sharp,  rather  angry 
accent  The  local  Scotch  dialect  is  broad,  and  rich  in 
diminutives,  and  is  noted  for  the  use  of  e  for  o  or  «,  /  for 
tvk,  d  for  thy  i&c.  In  1830  Gaelic  was  the  fireside  language 
of  almost  every  family  in  Braemar,  but  nOw  it  is  little  used. 
'otiTt^  and  Aberdeenshii-e  has  a  Lord-Lieutenant  and  3  Vice  and  60 
Police.  Deputy-Lieutenants.  The  Supreme  Court  of  Justiciary  sits 
in  Aberdeen  twice  a-year  to  try  cases  from  the  counties  of 
Aberdeen,  Banff,  and  Kincardine.  The  counties  of  Aberdeen 
and  Kincardine  are  under  a  Sheriff  and  two  Sheriffs-Substi- 
tute. T1»B  Sheriff  Couits  are  held  in  Aberdeen  and  Peter- 
head. Sheriff  Small-Debt  and  C*ircuit  Courts  are  held  at 
seven  places  in  the  county.  There  are  Burgh  or  Bailie  Courts 
in  Aberdeen  and  the  other  royal  burghs  in  the  county. 
Justice  of  the  Peace  and  Police  Courts  are  held  in  Aberdeen, 
kc.  The  Sheriff  Courts  take  cognisance  of  Commissary 
business.  During  1871,  994  persons  were  confined  in  the 
Aberdeenshire  prisons.  In  the  year  1870-71,  74  parishes 
in  the  county  were  assessed  £53^703  for  7702  poor  on  the 
roll  and  1847  casual  poor. 
CkBRhfli.  Aberdeenshire  contains  105  Established  churches,  99 
Free.  31  Episcopal,   15  United  Presbyterian,  9   Roman 


Catholic,  and  31  of  other  denominations.     This  includes 
detached  parts  of  the  two  adjacent  counties. 

By  the  census  of  1871,  84*83  per  cent  of  the  children  EJucatMu. 
in  the  county,  of  the  ages  5  to  13,  were  receiving  education. 
Those  formerly  called  the  parochial  schoobnasters  of 
Aberdeenshii'e  participate  in  the  Dick  and  Milne  Bequests, 
which  contributed  more  salary  to  the  schoolmasters  in  some 
cases  than  did  the  heritors.  Most  of  the  schoolmasters  are 
Masters  of  Arts,  and  many  are  preachers.  Of  114  parochial 
schools  in  the  county  before  the  operation  of  the  new 
Education  Act,  89  received  the  Milne  Bequest  of  £20  a 
year,  and  91  the  Dick  Bequest  averaging  £30  a  year,  and 
a  schoolmaster  with. both  beq'  usts  would  have  a  yearly 
income  of  £145  to  £150,  and  in  a  few  cases  £250.  The 
higher  branches  of  education  have  been  more  taught  in  the 
schools  of  the  shires  of  Aberdeen  and  Banff  than  in  the 
other  Scotch  counties,  and  pupils  have  been  long  in  the 
habit  of  going  direct  from  the  schools  of  these  two  counties 
to  the  University. 

The  value  of  property,  or  real  rental  of  the  lands  and  Property.y 
heritages  in  the  county  (including  the  burghs,  except  that 
of  Aberdeen),  for  the  year  1872-73,  was  £769,191.  The 
railway  and  the  water  works  in  the  city  and  county  were 
for  the  same  year  valued  at  £1 1,1 33.  For  general  county 
purposes  for  the^  year  ending  15th  May  1872,  there  waa 
assessed  £14,803  to  maintain  police,  prisons,  militia,  county 
and  municipal  buildings,  db;c.,  and  •£19,320  to  mftintnin 
2359  miles  of  public  county  roads. 

The  chief  seats  on  the  proprietary  estates  are — Balmoral  Projuieton 
Castle,  the  Queen ;  Mar.  Lodge  and  Skene  House,  Earl 
of  Fife;  Aboyne  Castle,  Marquis  of  Huntly;  Dunecht 
House,  Earl  of  Crawford  and  Balcarres ;  Keith  Hall,  Earl 
of  Kintorc ;  Slains  Castle,  Earl  of  Enrol ;  Haddo  House, 
Earl  of  Aberdeen ;  Castle  Forbes,  Lord  Forbes ;  Philortli 
House,  Lord  Saltoun ;  Huntly  Lodge,  the  Duke  of  Rich- 
mond: Other  noted  seats  are — Drum,  Irvine ;  Invercauld, 
Farquharson ;  Newe  Castle,  Forbes ;  Castle  Fi-aser,  Fraaer ; 
Climy  Castle,  Gordon ;  Mcldrum  House,  Urquhart ;  Cmigs- 
ton  Castle,  Urquhsyt;  Pitfour,  Ferguson;  Ellon  Castle, 
Gordon;  Fyvie  Castle,  Gordon.  Ten  baronets  and  knights 
have  residences  in  the  county.  Of  the  proprietors  mAny 
live  permanently  on  their  estatea  Their  prevailing  names 
are  Gordon,  Forbes,  Grant,  Eraser,  Duff,  and  Farquharson. 

Aberdeenshire  has  one  city,  Aberdeen,  a  royal  parba-  Borgiis. 
mentaiy  bux^h ;  three  other  royal  parUamentary  burghs, 
Inverurie,  Kontore,  and  Peterhead;  and  seven  burghs  of 
barony.  Old  Aberdeen,  Charleston  of  Aboyne,  Fraserbuigh| 
Huntly,  Old  Meldrum,  Rosdhearty,  and  Turriff. 

The  county  sends  two  members  to  Parliament— one  for 
East  Aberdeenshire,  with  4341  electors,  and  the  other  for 
West  Aberdeenshire,  witlu3942  electors.  The  county  has 
also  four  parliamentary  burghs,  which,  with  their  respective 
populations  in  1871,  are — Aberdeen,  88,125;  Peterhead, 
8535;  Inverurie,  2856;  and  Kintore,  659.  The  first 
sends  one  member  to  Parliament,  and  the  other  three  unite 
with  Elgin,  CuUen,  and  Banff,  in  sending  another.  ^ 

By  the  census  1801  the  county  had  121,065  inhabitants,  Popttlatlon, 
and  by  that  of  1871,  244,603,  with  53,576  families.  111 
females  to  100  males,  84,589  inhabited  houses,  1052  unin- 
habited houses,  and  256  building.  In  1871  there  were  in 
eight  towns  (Aberdeen,  Peterhead,  Fraserburgh,  Huntly, 
Inverurie,  Old  Meldrum,  Turriff,  and  New  Pitsligo), 
111,978  inhabitants;  in  32  villages,  19,561;  and  in  rural 
districte,  113,064. 

( New  Statistical  Account  ofScoUcund,  vol.  xil ;  the  charters 
of  the  burgh;  extracts  from  the  Council  Register  down  to 
1625,  and  selections  from  the  letter*  .guildry,  and  trea* 
surer's  accounts,  forming  3  volumes  of  the  Spalding  Club; 
Collectums  for  a  History  of  the  Shires  of  A.  and  Banff, 
edited  by  Joseph  Robertson,  Esq.,  4to,  Spalding '  Club ; 
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JRegistrum  Episcopalus  Abcrdonemis^  vols.  L  and  ii.|  by 
Prof.  Cosmo  Innes,  4to,  Spalding  Club ;  The  History  of  A., 
by  Walter  Thorn,  2  vols.  12mo,  1811 ;  i5wcAa»,  by  the.  Rev. 
John  R  Pratt,  1 2mo,  1859 ;  Ilistoricai  Account  and  Ddinea- 
iion  of  yL,  by  Robert  Wilson,  1822;  First  RepoH  of  Rayed 
Com.  on  HisL  3fSS.,  1869;  The  Anrials  of  A,,  by  William 
Kennedy,  1818;  Orcm's  Description  of  the  C/uinonry,  Cathe- 
dral, and  King's  Collego  of  Old  A.,  1724-25,  1830,  The 
Castellated  Architecture  of  A.fhy  Sir  Andrew  Leith  Hay 
of  Rannes,  imp^  4to ;  Specimens  of  Old  Castellated  Houses 
of  A,,  with  drawings  by  Giles,  folio,  1838 ;  Lives  of  Eminent 
Men  of  A,,  by  James  Bruce,  12mo,  184 l)r  (a.  a) 

ABERDEEN,  Georob  Hamilton  Gordon,  Fourth 
Earl  op,  was  born  at  Edinburgh  on  the  28th  January 
1734.  He  was  educated  at  Harrow  School,  and  at  St 
John's  College,  Cambridge,  where  be  graduated  in  1804. 
He  succeeded  his  grandfathei^  in  the  earldom  in  1801,  and 
in  the  ^me  year  he  made  an  extended  tour  through 
Europe,  visiting  France,  Italy,  and  Greece.  On  his 
return  he  founded  the  Athenian  Club,  the  membership 
iii  which  was  confined  to  those  who  had  travelled  in 
Greece.  This  explains  Lord  Byron's  reference  in  the 
Rrvglish  Bards  and  Scotch  Reviewers  to  "the  travelled 
Thane,  Athenian  Aberdeen."  Soon  after  his  return  ho 
contributed  a  very  able  article  to  the  Edinburgh  Review 
(vol.    vi.),    on    Cell's    Topography   of  Troy.      Another 

'  literary  result  of  his  tt>ur  was  the  publication  in  1822  of 
An  Inquiry  into  the  Principles  of  Beauty  in  Grecian  Archi- 
ticture^  the  substance  of  which  had  appeared  some  years 
before  in  the  form  of  an  introduction  to  a  translation  of 
Vitruvius'  Civil  Architecture.  In  1806,  having  been 
elected  one  of  the  representative  peers  for  Scotland,  he 
took  his  scat  in  the  House  of  Lords  on  the  Tory  side. 
He  was  already  on  terms  of  intimacy  with  the  leading 
members  of  the  then  predominant  party,  and  in  particular 
with  Pitt,  through  the  influence  of  his  relative,  the  cele- 
brated Duchess  of  Gordon.  In  1813  he  )vas  intrusted 
with  a  delicate  and  dlOicult  special  mission  t9  Vienna,  the 
;object  being  to  induce  the  Emperor  of  Austria  to  join  the 
alliance  against  his  son-in-law  Napoleon.  His  diplomacy 
was  completely  successful;  the  desired  alliance  was  secured 
by  the  treaty  of  Tdplftz,  which  the  Earl  signed  93  repre- 
bcntative  of  Great  Britain  in  September  1813.  On  his 
return  at  the  conclusion  of  the  war,  he  was  raised  to  a 
British  peerage,  with  the  title  of  Viscount  Gordoa.  Lord 
Aberdeen  was  a  member  of  the  Cabinet  formed  by  the  Duke 
of  Wellington  in  1828,  for  a  short  time  as  Chancellor  of  the 
Duchy  of  Lancaster,  and  then  as  Foreign  Secretary.  He 
was  Colonial  Secretary  in  the  Tory  Cabinet  of  1834-5,  and 
again  received  the  seals  of  the  Foreign  Office  under  Sir 
Robert  Peel's  administration  of  r841.  The  policy  of  non- 
intervention, to  which  he  stedfastly  adhered  in  his  condu9t 
of  foreign  affairs,  was  at  once  his  strength  and  his.  weakness. 
Aecordihg  to  the  popular  idea,  he  failed  to  see  the  limitar 
tions  and  exceptions  to  a  line  of  policy  which  nearly  all 
admitted:  to  be  as  a  general  rule  both  wise  and  just  Ool 
the  whole,  his  administration  was  perhaps  more  esteemed 
abroad  than  at  home.  It  has  been  questioned  whether 
any  English  minister  ever  was  on  terms  of  greater 
intimady  with  foreign  courts,  bi;t  there  is  no  substantial 

•  warrant  for  the 'charge  of' want  of  patriotism  which  was 
-son^tknes  brought  against  him.  On  the  two  cfiief  ques- 
itions  of  home  polities  which  were  finally  settlbu .  during 
'his  tenure  of  office,  he  was  in  advance  of  most  of  his 
party.  While  the  other  members  of  the  Govcn;.ment 
yielded  CathoUc  Emancipation  and  the  repeal  of  the  Com 
Laws  as  unavoidable  concessions,  Lord^  Aberdeen  spoke 
and  voted  for  both  measures  from  conviction  of  their 
fustice.  On  the  13th  June  1843,  ho  moved  the  second 
reading  of  his  bill  "to  remove  doubts  respecting  the 


admission  of  ministcin  to  benefices  in  Scotlaud,"  and  it' 
was  passed  into  law  in  that  session,  though  a  sunilar 
measure  had  been  rejected  in  1840.  As  the  Hrst  proposal 
did  not  prevent,  so  the  passing  of  the  Act  had  no  effect  in 
healing,  the  breach  in  the  Established  Church  of  Scotkind 
which  occurred  in  1843.  On  the  defeat  of  Lord  Derby's 
government  in  1852,  the  state  of  parties  was  such  as  to 
necessitate  a  coalition  government,  of  which  Liord  A  w- 
deen,  in  consequence  of  the  moderation  of  his  views,  ytas 
the  natural  chief.  He  had  been  regarded  as  the  leader  of 
the  Peel  party  from  the  time  of  Sir  Robert's  death,  but 
his  views  on  the  two  great  questions  Of  home  policy  above 
mentioned  rendered  him  more  acceptable  to  the  Liberals, 
and  a  more  suitable  leader  of  a  coalition  government  than 
any  other  member  of  that  party  could  have  been.  His 
administration  will  chiefly  be  remembered  in  connection 
with  the  Crimean  w2ir,  which,  it  is  now  generally  believed, 
might  have  been  altogether  prevented  by  a  more  vigoroud 
policy.  The  incompetence  of  various  departments  at 
home,  and  the  gross  mismanagement  of  the  commissariat 
in  the  terrible  winter  of  1854,  caused  a  growing  dissatis- 
faction with  the  government,  which  at  length  found 
emphatic  expression  in  the  House  of  Commons,  when  a 
motion  submitted  by  Mr  Roebuck,  calling  for  inquiry,  was 
carried  by  an  overwhelming  majority.  Lord  Aberdeen 
regarded  the  vote  as  one  of  no-confidence,  and  at  once 
resigned.  From  this  period  Lord  Aberdeen  took  little  part 
in  public  business.  In  recognition  of  his  services  ho 
received,  soon  after  his  resignation,  the  decoration  of  the 
Order  of  the  Garter.  He  died  December  13,  1860.  Lord 
Aberdeen  was  twrce  married, — first  in  1805,  to  a  daughter 
of  the  first  Marquis  of  Abercorn,  who  died  in  1812,  anc^ 
then  to  the  widow  of  Viscount  Hamilton.  Ho»  was  suc- 
ceeded in  the.  title  and  estatcis  by  Lord  Haddo,  his  6011 
by  the  second  marriage. 

ABERDOUR,  a  village  in  the  county  of  Fife,  in  Scot* 
land,  pleasantly  situated  on  the  north  shore  of  the  Firth 
of  Forth,  and  much  resorted  to  for  sea-bathing.  It  is  10 
miles  N.W.  of  Edinburgh,  with  which  there  is  a  frequent 
communication  by  steamer. 

ABERFELDY,  a  vills^  in  Perthshire,  celebrated  in 
Scottish  song  for  its  "birks"  and  for  the  neighbouring 
falls  of  Moness.  It  is  the  terminus  of  a  branch  of  tho 
Highland  Railway. 

ABERGAVENNY,  a  market  town  m  Monmouthshire, 
14  miles  west  of  Monmouth,  situated  at  the  junction 
of  a  small  stream  called  the  Gavenny,  with  the  river  U'SL 
It  is  supposed  to  have  been  the  Gobannium  of  the  Romans, 
so  named  from  Goharmio,  the  Gavenny.  The  town  was 
formerly  walled,  and  has  the  remains  of  a  castle  built 
soon  after  the  Conquest,  and  also  Of  a  Benedictine  monas 
toFy.  The  river  Usk  is  here  spanned  by  a  noble  stone 
bridge  of  fifteen  arches.  Two  markets  are  held  weekly^ 
and  elegant  market  buildings  have  recently  been*  erected. 
Thece  is  a  free  grammar  school,  with  a  fellowship  and 
exhibitions  at  Jesus  College,  Oxford.  No  e»tensive 
manufacture  is  carried  on  except  that  of  shoes ;  the  town 
owes  its  prosperity  mainly  to  the  large  coal  and  iron 
works  in  the  neighbourhood.  Abergavenny  is  a  polling 
place  for  the  county.     Population  of  parish  (1871),  6318. 

ABERNETHY,  a  town  in  Perthshire,  situated  in  tho 
parish  of  the  saiTne  name,  on  the  right  bank  of  th^  Tay, 
7  miles  below  Perth.  The  earliest  of  the  Culdee  houses 
was  founded  thei<e,  and  it-is  said  to  have  been  the  capital  of 
the  Pictish  kings.  It  was  long  the  chief  seat  of  the  Epis- 
copacy in  the  country,  till,  in  the  9th  centuiy,  the  bishopric 
was  transferred  to  St  Andrews.  There  stiU  remains  at  Aber- 
nethy  a  curious  circular  tower,  74  feet  high  and  48  feet 
in  circumference,  consisting  of  sixty-four  courses  of  hewn 
stone.     A  number  of  similar  towers,  though  not  so  ivcll 
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iniiit,  are  to  be  met  with  in  Ireland,  but  there  is.  only  one 
other  in^  Scotland,  viz.,  t^t  at  Brechia  Petrie  argues,  in 
ha  Round  Towers  of  Ireland,  that  these  structures  have 
been  used  as  belfries,  and  also  as  keeps. 

ABERNETHT,  JOHV,-^  Protestant  disseuting  divine  of 
Ireland,  was  bom  at  Coleraine,  county  Londonderry,  Ulster, 
where  his  father  was  minister  (Nonconformist),  on  the 
1 9th  October  1680.  In  his  thirteenth  year  he  entered  a 
student  at  the  University  of  Glasgow.  On  concluding  his 
course  at  Qlasgow  he  went  to  Edinburgh  University, 
where  his  many  brilliant  gifts  and  quicl^  and  ready  wit — 
thought-born,  not  verbal  merely — struck  the  most  eminent 
of  his  contemporaries  and  even  his  professors.  Returning 
home,  he  received  licence  to  preach  from  his  Presbytery 
before  ho  was  twenty^ne.  Ip;  1701  he  was  urgently 
invited  to  accept  the  ministerial  charge  of  an  important 
congregation  in  Antirim ;  and  after-  an  interva}  of  two 
years,  Ue  was  ordained  there  on  8th  August  1703.  His 
admiring  biographer  teUs  of  an  amount  and  kind  of 
work  done  there,  such  as  only  a  man  of  fecuhd  brain,  of 
large  heart,  of  healthful  frame,  tod  of  resolute  will,  could 
have  achieved.  In  1717  he  wsa  invited  to  the  congrega- 
tion of  Usher's  Quay,  Dublin,  as  colleague  with  Rev.  Mr 
Arbuckle,'and  contemporaneously,  to  w^t  was  called  the 
Old  CoDgTQgation  of  Belfast  The  Synod  assigned  him  to 
Dublin.  He  refused  to  accede,  and  remained  at  Antrim. 
This  refusal  was  regarded  then  as  ecclesiastical  high- 
treason;  and  a  controversy  of  the  most  intense  and  ^ 
proportionate  «pharacter  followed.  The  controversy  and 
quazrel  bears  the  name  of  the  two  camps  in  the  con- 
flict, the  **  Subscribers"  and  the  "  Non-subscribers  ^  Out- 
and-out  evivigelical  as  John  Abemethy  was,  there  can  be 
no  question  that  he  and  his  associates  sowed  the  seeds  of 
that  after^truggle  in  which,  under  'the  leadership  of  Dr 
Henry  Oooke,  the  Arian  and  Socinian  elements  of  tiie  Irish 
Presbyterian  Church  were  thrown  out  '  Much  of  what -he 
contended  for,  and  which  the  **  Subscribers"  opposed  bitterly, 
has  been  silently  granted  in  the  lapse  of  tima  In  1 726  the 
"  NoQreubscribm,"  spite  of  an  almost  wofully  pathetic 
pleading  against  separation  by  Abemethy,  were  cutoff,  with 
due  ban  and  solemnity,  from  the  Irish  Presbyterian  Church. 
In  1730,  spite  of  being  a  "  Non-subscriber,"  he  was  called 
by  his  early  friends  of  Wood  Street,  Dublin,  whither  he 
removed.  In  1731  came  on  the  greatest  controversy  in 
which  Abemethy  engaged,  ^riz.,  in  relation  to  the  Test  Act 
nominally,  but  practically  on  the  entire  question  of  tests 
and  disabilities.  His  stand  was  "against  all  laws  that,  upon 
accovi&t  of  mere  differences  of  religiotis.  opinions  and  forms 
of  wcnrship,  excluded  men  of  integrity  and  ability  from 
serving  their  country."  He  was  nearly  a  century  in 
advance  of  his  century.  He  had  to  reason  with  those  who 
denied  that  a  Roman  Catholic  or  Dissenjer  oould  be  a 
"man  of  integrity  and  ability.''  His  ^ac<»-rHifterwards 
collected— did  freih  service,  generations  later.  And  so 
John  Abemethy  through  life  was  ever  foremost  where  mn- 
pepular  truth  and  right  were  t5  be  maintained;  nor  did  he, 
for  sake  of  an  ignoble  expediency,  spare  A  smite  the  highest- 
seated  wrongdoers  any  more  than  Qie  hoariest  errors  (as  he. 
believed).  He  died  in  1740,  having  been  twice  married 
(Kippisf  Biqg,  Brit,^  a.  ▼. ;  Dr  Duchal's  Life,  prefixed  to 
Sennont;  Lvxry  in  MS.,  6  vols.  4to;  History  of  Irish  Pres- 
byterian Church),  '  (a.  b.  g.) 

ABERNETHY,  John,  grandson  of  Jie  preceding,  an 
eminent  surgeon,  was  bom  in  London  on  the  3d  of  April 
1764.  His  fEither  was  a  London  merchant  Educated 
at  Wolverhampton  Grammar  School,  he  was  apprenticed 
m  1779  to  Sir  Charles  Blicke,  a  surgeon  in  extensive 
practice  in  tibie  metropolis.  He  attended  Sir  William 
Blizzard's  anatomical  lectures  at  the  London  Hospital, 
^•od  was  early  employed  to  assist  Sir  William  as  ''de- 


monstrator;"  he  also  attended  Pott's  surgical  lectures  at 
St  Bartholomew's  Hospital,  as  well  as  the  lectures  of  ^ 
celebrated  John  Hunter.  On  Pott's  resignation  of  the 
office  of  surgeon  of  St  Bartholomew's,  Sir  Charles  BIieke» 
who  was  assistant-surgeon,  succeeded  him,  and  Abemethy 
was  elected  assistant-surgeon  in  1787.  In  this  capacity 
he  began  to  give  lectures  in  Bartholomew  Close,  which 
were  so  well  attended  that  the  governors  of  the  hospital 
built  a  regular  theatre.  (1790-91),^  and  Abemethy  thus 
became  the  founder  of  the  distinguished  School  xA  St 
Bartholomew's.  He  held  the  office  of  assistant-surgeon  of 
the  hospital  for  the  long  period  of  twenty HBight  years,  tiU,  in 
1 8 1 5,  ho  was  elected  principal  surgeon.  He  had  before  that 
time  been  appointed  surgeon  of  Christ's  Hospital  (1813), 
and  Professor  of  Anatomy  and  Surgery  to  the  Royal 
College  of  Surgeons  (1814).  AbemeUiy  had  great  fame 
both  as  8  practitioner  and  as  a  lecturer,  his  reputation  in 
both  respects  resting  on  the  efforts  he  made  to  promote 
the  practical  improvement  of  surgery.  His  Surgical  06> 
serifotums  on,  the  {JonstUutumal  Origin  and  TreaimaU  of 
Local  DifMWM  (1809)— known  as  "My  Bpok,"  from  the 
great  frequency  with  which  he  referred  his  patients  to  it, 
and  to  page  72  of  it  in  particiiar,  under  that  name— was 
one  of  the  earliest  popular  works  on  medical  science. 
The  views  he  expounds  in  it  are  based  on  physiological 
considerations,  and  are  the  more  important  that  the  con- 
nection of  surgery  with  physiology  had  scarcely  been 
recognised  before  the  time  he  wrote.  The  leading  prin- 
ciples on  which  he  insists  in  "  My  Book  *'  are  chiefly  these 
two  : — 1^,  That  topical  diseases  are  often  mere  symptoms 
of  (Constitutional  maladies,  and  then  can  only  be  removed 
by  general  remedies;  and  ^d.  That  the  disordered  state  of 
the  constitution  very  often  originates  in,  or  is  closely 
allied  to  deranged  states  of  the  stomach  and  bowels,  and 
can  only  be  remedied  by  means  that  beneficially  affect  the 
functions  of  those  organs.  His  profession /owed  him 
much  for  his  able  advocacy  of  the  extension  in*  this  way 
of  the  province  of  surgery.  He  had  great  success  as  a 
teacher  from  the  thorough  knowledge  he  hod  of  his 
science,  and  the  persuasiveness  with  which  ho  enunciated 
his  views.  It  has  been  said,  however,  that  the  influence 
he  exerted  on  those  who  attended  his  lectures  was  not 
beneficial  in  this  respect,  that  his  opinions  were  delivered 
so  dogmatically,  and  aU  who  differed  from  him  were  dis- 
paraged and  denounced  so  contemptuously,  as  to  repress 
inst^  of  stimulating  inquiry.  It  ought  to  be  mentioned, 
that  he  ^s  the  first  to  suggest  and  to  perform  the  daring 
operation  of  securing  by  ligature  the  carotid  and  the  extern 
nal  iliae  orteriea  The  celebrity  Abemethy  attained  in 
his  practice  was  due  not  only  to  his  great  professional 
skill,  but  also  m  part  to  the  singularity  of  his  mdnnera 
He  used  great  plainness  of  speech  in  his  intercourse  with 
his  patients,  treating  them  often  brusquely,  and  sometimes 
even  rudely.  In  the  circle  of  his  family  and  friends  he 
was  courteous  and  affectionate ;  and  in  all  his  dealings  he 
was  strictly  just  and  honourabl&  He  resigned  his  surgery 
at  St  Bartholomew's  Hospital  in  1827,  and  his  professor- 
sl^p  at  the  College  of  Surgeons  two  years  later,  on  account 
of  failing  health,  and  died  at  his  residence  at  Enfield 
on  the  20th  of  April  1831.  A  collected  edition  of  his 
works  in  five  volumes  was  published  in  1830.  A  bio- 
graphy, Memoirs  of  John  Abemethy,  by  George  Madlitain, 
F.E.C.S.,  appeared  in  1853,  and  though  anything  but 
sat^^actory,  passed  through  several  editions. 

ABERRATION,  or  (more  correctly)  thb  Abebbation 
OF  LiGHf,  is  a  remarkable  phenomenon,  by  which'  stara 
appear  to  deviate  a  little,  in  the  course  of  a  year,  from' 
their  tme  placjes  in  the  heavens.  It  results  from  the  eye 
of  the  observer  being  carried  onwards  by  the  motion  of  the 
earth  on  its  orbit,  during  the  time  that  light  takS0  to 
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travel  from  (he  star  to  the  earth.  The  effect  of  this  com- 
bination Of  motions  may  be  best  explamed  by  a  familiar  illus 
tration.  Suppose  a  rain-drop  falling  vertically  is  received 
in  a  tube  that  has  a  lateral 
motion.  In  'order  that  the 
drop  may  fall  freely  down 
the  axis  of  the  tube,  the 
latter  must  be  inclined  at 
such  an  angle  as  to  move 
from  the  position  AD  to  BE, 
and  again  to  CF.  m  the 
times  the  drop  moves  from 
D  to  O.  and  from  O  to  C. 
The  drop  in  this  case,  smce 
it  moves  down  the  axis  all 
the  way,  must  strike  the 
bottom  of  the  tube  at  C 
t»  the  directum  FC.  The 
light  proceeding  from  a  star  is  not  seen  in  its  true  direc- 
tion, but  strikes  the  eye  obUquely,  for  \  precisely  smiilar 
reason.  If  lines  be  taken  to  represent  the  motions,  so  that 
the  eye  is  carried  from  A  to  C  during  the  time  that  l^ht 
moves  from  D  to  C,  the  light  will  appear  to  the  eye  at  C 
to  come,  not  from  D,  but  from  F.  The  angle  DCF,  con- 
tained by  the  true  and  apparent  directions  of  the  star,  is 
th^  aberration.  It  is  greatest  when  the  two  motions  are 
at  right  angles  to  each  other,  t.^.,  when  the  starts  longitude 
is  90°  in  advance  of,  or  behind,  the  heliocentric  bugitude 
of  the  earth,  or  (which  amounts  to  the  same  thing)  90° 
behind,  or  in  advance  of,  the  geocentric  longitude  of  the 
sun.   (See  Astbokomy.)  Now,  in  the  right-angled  triangle 

AC 
ACD,  tan  ADC  (t.«.,  DCF) «  gg ,  whence  it  appears  that 

the  tangent  of  the  angle  of  aberration  (or,  since  the  angle 
is  very  small,  the  aberration  itself)  is  equal  to  the  ratio, 

''^^'^Xdty^^U^^^  ••  '^^^  ^*«  ^^  *^®  ®^^'^  "'^^^ 
being  to  the  velocity  of  light  in  the  proportion  of  1  to 
10,000  nearly,  the  maximum  aberration  is  smalt,  amounts 
ing  to  about  204  seconda  of  arc, — a  quantity,  however, 
which  is  vcty  appreciable  in  astronomicid  observations. 

Aberration  always  takes  place  in  the  direction  of  the 
earth's  motion ,  that  s,  it  causes  the  stars  to  appear  nearer 
than  t^  ey  really  are  to  the  point  towards  which  the  earth 
is  at  t£e  moment  moving.  That  point  is  necessarily  on 
the -ecliptic,  and  90°  in  advance  of*  the  earth  in  longitude. 
The  effect  is  to  make  a  star  at  the  pole  of  the  ecliptic 
appear  to  move  in  a  plane  parallel  to  the  ecliptic,  so  as  to 
form  a  small  ellipse,  similar  to  the  earth's  orbit,  but  haviiig 
its  major  axis  parallel  to  the  minor  axis  of  that  orbit,  and 
vice  vertd.  As  we  proceed  from  the  pole,  the  apparent 
orbits  the  stars  describe  become  more  and  more  elliptical, 
till  in  the  plane  of  the  ecliptic  the  apparent  motion«is  in 
a  straight  line  The  length  of  this  line,  as  well  as  of  the 
major  axes  of  the  different  ellipses,  amounts,  in  angular 
measure,  to  about  40" -8.  The  stars  thus  appear  to  oscil- 
late, m  the  course  of  the  year,  20"  *4  on  each  side  of  their 
true  position,  in  a  direction  parallel  to  the  plane  of  the 
ecliptic,  and  the  quantity  20"  4  is  therefore  called  the 
conetant  of  aherrahon. 

For  the  discovery  of  the  aberration  of  light,  one  of  the 
finest  m  modem  astronomy,  we  are  Indebted  to  the  dis- 
tinguished astronomer  Dr  Bradley.  He  was  led  to  it,  in 
1727,  by  the  result  of  observrtions  he  made  with  the  view 
of  determining^ the* annual  parallax  of  some  of  the  stars; 
that  IS.  the  angle  subtended  at  these  stars  by  the  diameter 
of  the  earth's  orbit  He  observed  certain  changes  m  the 
positions  ot  the  stars  that  he  could  not  account  for.  The 
deviations  were  not  in  the  direction  of  the  apparent  motion 
that  j^arallax  would  give  rise  to^  and  he  had  no  better 


success  in  attempting  to  expkiin  the  phenomenon  by  the 
nutation  of  the  earth's  axis,  radiation,  errors  of  observa- 
tion, &c  At  last  the  true  solution  ot  the  difficulty  occurrud 
to  him,  suggested,  it  is  said,  by  the  movements  of  a  vane 
on  the  top  of  a  boat's  mast.  Roemer  had  discovered,  a 
quarter  of  a  century  before,  that  light  has  e  velocity  which 
admits  of  measurement;  and  Bradley  perceived  that  the 
earth's  motion,  having  a  perceptible  relation  to  that  of 
light,  must  affect  the  direction  of  the  visual  rays,  and  with 
this  the  apparent  positions  of  the  stars.  He  calculated  the 
aberration  from  the  known  relative  velocities  of  the  earth 
and  of  light,  and  the  results  agreed  entirely 'with  his 
observations. 

The  observed  effects  of  aberration  are  of  importance  as 
supplying  an  independent  method  of  measuring  the  velocity 
of  light,  but  more  particularly  as  presenting  one  of  the  few 
direct  proofs  that  can  be  given  of  the  earth's  motion  round 
the  sun.*  It  is  indeed  the  most  satisfactory  proof  of  thia 
that  astronomy  furnishes,  thp  phenomenon  being  quite  in- 
explicable on  any  other  hyputhesia. 

ABERYSTWITH,  a  municipal  and  parliamentary  bo- 
rough, market  town,  and  seaport  pf  Wales,  in  the  county 
of  Cardigan,  is  situated  at  the  western  end  of  the  Vale 
of  Rheidol,  near  the  confluence  of  the  nvers  Ystwith 
and  Rheidol,  and  about  the  centre  of  Cardigan  Bay.  It 
is  the  terminal  station  of  the  Cambrian  Railway,  and  a 
line  to  the  south  affords  direct  commumcation  with  South 
Wales,  Bristol,  dsc  The  borough  unites  with  Cardigan, 
Lampeter,  &c.,  in  electing  a  member  of  Parliament.  Ooal^ 
timber,  and  lime  ai^p  imported,  and  the  exports  are  lead, 
oak  bark,  flannel,  and  com.  The  harbour  has  of  lute  been 
much  improved ;  and  the  pier,  completed  in  1865«  forms 
an  excellent  promenade.  There  are  many  elegant  build- 
ings, and  it  has  been  proposed  to  establish  here  a  Uni- 
versity College  of  Wales.  On  a  promontory  to  the  S.W. 
of  the  town  are  the  ruins  of  its  ancient  castle,  erected  in 
1277,  by  £dward  L,  on  the  site  of  a  fortress  of  great 
strength,  built  by  Gilbert  de  Strongbow,  and  destroy^  by 
Owen  Gwynedd.  From  its  picturesque  situation  and 
healthy  climate,  and  the  suitableness  of  the  beach  for 
bathing,  Aberystwith  has  risen  into  great  repute  as  a 
watering-place,  and  attracts  many,  visitors.  Much  of  the 
finest  scenery  in  Wales,  such  as  the  Devil's  Bridge,  &rc., 
lies  within  easy  reacL     Population  (1871),  6898. 

ABETTOR,  a  law  term  implying  one  who  instigates, 
encourages,  or  assists  another  to  perform  some  crimina) 
action.    See  Accessory. 

ABEYANCE,  a  law  term  denoting  the  expectancy  of  an 
estate.  Thus,  if  lands  be  leased  to  one  person  for  life,  ydth 
reversion  to  another  for  years,  the  remainder  for  years  is 
in  abeyance  till  the  death  of  the  lessee. 

ABGAR,  the  name  or  title  of  a  line  of  kings  of  Edessa 
in  Mesopotamia.  One  of  them  is  known  from  a  corre- 
spondence he  is  said  to  have  had  with  JesiL^  Christ.  The 
letter  of  Abgar,  entreating  Jesus  to  visit  him  and  heal  hun 
of  a  disease,  and  offering  Him  an  asylum  rom  the  wrath 
of  the  Jews,  and  the  answer  of  Jesus  promising  to  send  a 
disciple  to  heal  Abgar  after  His  ascension,  are  given  by 
Eusebius,  who  believed  the  documents  to  be  genuine.  The 
same  belief  h^  been  held  by  a  few  modems,  but  there  can 
be  no  doubt  whatever  that  the  letter  of  bsus  at  least  is 
apocryphal.  It  has  also  been  alleged  that  ibgar  possessed 
a  picture  of  Jesus,  which  the  credulous  may  see  either  at 
Rome  or  at  Genoa.  Some  make  him  the  possessor  of  the 
handkerchief  a  woman  gave  Jesus,  as  He  bore  the  cross, 
to  wipe  the  sweat  from  His  face  with,  on  which,  it  is 
fabled.  His  features  remained  miraculously  impnnted. 

ABIAD,  Bahr-el-,  a  name  given  to  the  western  branch 
of  the  Nile,  above  Khartoum.  It  is  bettei  known  as  the 
White  Nile.     See  Nile. 
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ABIEa    SooFiR. 

ABILA,  a  city  of  ancient  Syria,  tho  capital  of  tho 
tetrarchy  of  Abilcno,  a  territory  whose  limits  and  extent  it 
is  impossible  now  to  dcfina  The  site  of  Abila  is  indi- 
cated by  some  ruins  and  inscriptions  on  the  banks  of  the 
river  Barada,  between  Baalboc  and  Damascus,  about  twelve 
miles  from  the  latter  city.  Though  tho  names  Abel  and 
AbiLi  ditfer  in  derivation  and  in  meaning,  their  similarity 
has  given  rise  to  tho  tradition  that  tliis  was  the  scene  of 
AbePs  death. 

ABILDOAARD,  Nikolaj.  called  '*  the  Father  of  Danish 
Painting,"  was  bom  in  1744.  He  formed  his  style  on 
that  of  Clande  and  of  Nicolas  Poussin,  and  was  a  cold 
theorist,  inspired  not  by  nature  but  by  art  As  a  technical 
painter  he  attained  remarkable  success,  his  tone  being 
very  harmonious  and  evcm,  but  the  effect,  to  a  foreigner's 
eye.  is  rarely  interesting.  His  works  are  ^scarcely  known 
out  of  Copenhagen,  where  be  won  an  immense  fame  in  his 
own  generation,  and  where  he  died  in  1809.  He  was  the 
founder  of  the  Danish  school  of  painting,  and  the  master 
of  Thorwaldsen  and  Eckersberg. 

A6IMELECH  (l>?'?!!,  JatUr  of  the  kbig,  or  rather 
perhaps  liw;  father),  occurs  first  in  the  Bible  as  the  name 
of  certain  kings  of  the  Philistines  at  Gerar  (Qen.  xx.  2, 
XXL  22,  xxvL  1).  From  the  fact  that  the  name  is  applied 
in  the  inscription  of  the  thirty-fourth  psalm  to  Achish,  it 
h.is  been  inferred  with  considerable  probability  that  it  was 
used  as  the  official  designation  of  the  Philistinian  kings. 
The  name  was  also  borne  by  a  son  of  Gideon,  judge  of 
Israel,  by  his  Shechemite  concubine  (Judges  viii.  31). 
On  the  death  of  Gideon,  who  had  refused  the  title  of  king 
both  for  himself  and  his  children,  Abimelcch  set  himself 
to  obtain  the  sovereignty  through  the  influence  of  his 
mother's  relatives.  In  pursuance  of  his  plan  he  slew 
seventy  of  his  brethren  "upon  one  stone"  at  Ophrah, 
Jolham,  the  youngest  of  them,  alone  contriving  to  escape. 
This  is  one  of  the  earliest  recorded  instances  of  a  pmctice 
exceedingly  common  on  the  accession  of  Oriental  despots. 
Abimelcc)}  was  eventually  made  king,  although  his  election 
was  opposed  by  Jotham,  who  boldly  appeared  on  Mount 
Gcrizim  and  told  the  assembled  Shechcmitcs  the  fable  of 
the  trees  desiring  a  king.  At  the  end  of  the  third  year 
of  his  reign  the  Shechemites  revolted,  and  under  the 
leadership  of  Qaal  made  an  unsuccessful  attempt  to  throw 
off  the  authority  of  AbimclecL  In  Judges  ix.  there  is 
an  account  of  this  insurrection,  which  is  specially  interest- 
ing owing  to  tho  full  details  it  gives  of  the  nature  of  the 
military  operations.  After  totally  destroying  Shechem, 
Abimelccli  proceeded  sgainst  Thebez,  which  had  also  re- 
volted. Here,  while  storming  the  citadel,  he  was  struck  on 
(he  head  by  the  fragment  of  a  millstone  thrown  from  the 
wall  by  a  woman.  To  avoid  the  disgrace  of  perishing  by 
a  woman's  l^.'^nd,  he  requested  his  armour-bearer  to  run 
liim  through  the  body.  Though  the  immediate  cause  of 
his  death  was  thus  a  sword-thrust,  his  mcmoiy  was  not 
saved  from  the  ignominy  he  dreaded  (2  Sara,  xi  21).  It 
has  been  usual  to  regard  Abimelech's  reign  as  the  first 
attempt  to  esj^blish  a  monarchy  in  Israel  The  facts, 
however,  seem  rather  to  support  the  theory  of  Ewald 
{Ge9ch,  ii  444),  that  Shechem  had  asserted  its  independ- 
ence of  Israel,  when  it  chose  Abimelcch  as  its  king. 

ABINGDON,  a  parliamentary  and  municipal  borough 
and  market  town  of  England,  in  Berkshire,  on  a  branch 
of  tho  Thames,  7  miles  south  of  Oxford,  and  51  miles 
W.N.W.  of  London.  It  is  a  place  of  great  antiquity,  and 
was  an  important  town  in  the  time  of  the  Heptarchy.  Its 
name  is  derived  from  an  ancient  abbey.  The  streets.  «rbi«!b 
are  well  paved,  converge  to  a  spacious  area,  in  which  tho 
market  is  bel<L  In  the  centre  of  this  area  stands  the 
market-house,  supported  on  lofty  pillars,  with  a  large  hall 


above,  appropriated  to  the  summer  assizes  for  the  county, 
and  Uie  transaction  of  other  public  business.  The  town 
contains  two  churches,  which  arc  said  to  have  been  erected 
by  the  abbots  of  Abingdon,  one  dedicated  to  St  Nicholas 
and  the  other  to  St  Helena ;  several  charitable  institutions, 
and  a  free  grammar  school,  with  scholarships  at  Pembroke 
CoUpge,  Oxford.  In  I8C4  a  memorial  of  Prince  Albert 
was  erected  at  Abingdon,  a  richly  ornamented  structure, 
surmounted  by  a  statue  of  the  Prince.  Abingdon  was 
incorporated  by  Queen  Mary.  It  sends  one  member  to 
Parliament,  and  is  governed  by  a  mayor,  four  aldenncn, 
and  twelve  councillors.  In  the  beginning  of  tlic  century 
it  manufactured  much  8ail<loth  and  sacking,  but  its  chict' 
trade  now  b  in  corn  and  malt,  carpets,  and  coarse  linen. 
It  is  a  station  on  a  branch  of  the  Great  Western  Railway. 
Population  (1871).  6571. 

ABIOG£NESIS,  u  a  name  for  the  production  of  living 
by  not-Uving  matter,  has  of  late  been  superseding  the  Icsf- 
accurate  phrase  "Spontaneous  Generation."  Professor 
Huxley,  who  made  use  of  the  word  in  his  presidential 
address  to  the  British  Association  in  1870,  distinguished 
A  biogenesis  from  "  Xenogcncsis  "  or  "  Hcterogcnesis," 
which  occurs,  or  is  supposed  to  occur,  not  when  deail 
matter  produces  living  matter,  but  when  a  living  parent 
gives  rise  to  offspring  which  passes  through  a  totally 
different  series  of  states  from  those  exhibited  by  tho 
parent,  and  docs  not  return  into  the  parent's  cycle  of 
change  When  a  "  living  parent  gives  rise  to  offsprinit 
which  passes  through  the  same  cycle  of  changes  as  itself, 
there  occurs  "  Homogenesia"  '*  Biogenesis  "  includes  both 
of  these.  Other  names  for  Abiogenesis  arc  Caierafio 
j£quivoea,  Gencratio  Primaria,  Archigenesis  (Urzcugung), 
Archebiosis,  &c.  Tho  question  of  Abiogenesis — whether 
under  certain  conditions  living  matter  is  produced  by  not- 
living  matter — as  it  is  ope  of  the  most  fundamental,  is  per* 
haps  also  the  oldest  in  Biology;  but  within  recent  years— 
partly  because  the  means  of  accurate  experimentation  have 
been  increased  and  the  microscope  improved,  and  partly 
because  the  question  has  been  recoimiscd  in  its  im))or* 
tant  bearings  on  evolution,  the  correlation  of  forces,  and 
the  theory  of  infectious  diseases — naturalists  have  been 
led  to  bestow  more  attention  upon  it  than  at  any  previous 
period.  While,  therefore,  the  doctrine  of  Abiogenesis 
cannot  bo  said  to  be  cither  finally  established  or  refuted, 
it  is  at  least  reasomfble  to  believe  that  we  arc  gradually 
advancing  to  a  solution.  Among  the  older  obscrxers 
of  i^enomena  baring  on  ihe  question  may  be  named 
Aristotle,  who,  with  tho  ancients  generally,  favoured 
Abiogenesis ;  Redi,  the  founder  of  the  opposite  view ; 
Vallisnieri  ;  Buffon ;  Ncedham ;  'and  Spalbnzani ;  among 
later  observers,  ^Schwann  and  Schulzc,  Schrecdcr  and 
Dusch,  Pasteur,  Pouchet,  Haeckel,  Huxley,  Bastian,  and 
many  others.  The  experiments  and  obser\'ations  ntadc  by 
these  naturalists,  and  their  results — tlie  ingenious  ex* 
podients  employed  to  prevent  inaccuracy— -the  interesting 
and  often  marvellous  transformations  which  micro$copists 
declare  they  have  witnessed — ^will  be  discus.scd  iiWthc 
article  Histology;  here  it  will  be  enough  to  note  tbr 
general  nature  of  the  reasonings  with  which  the  opponents 
and  defenders  of  Abiogenesis  support  their  views.  The 
opponents  maintain  that  all  trustworthy  oliservations 
have  hitherto  shown  living  matter  to  have  fipning  ffom 
pre-existing  living  matter  ;  and  that  the  further  wc  search 
and  examine,  the  smaller  becomes  the  number  of  thoss 
OTganisms  which  wc  cannot  demonstrate  to  have  arivn  from 
tiving  parents.  They  bold  that  seeming  instances  (A 
spontaneous  generation  are  usually  to  be  explain^  by  the 
germ-theory — ^the  presence  of  invisible  germs  in  the  air ; 
and  they  odl  to  their  aid  such  high  authorities  as  Pasteur 
and  TyndalL     The  defenders  of  Abiogenesis,  on  the  othei 
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hand,  while  iutcrpretmg  cue  restllU  of  past  observation 
and  experiment  in  their  own  favour,  are  yet  less  disposed 
to  rest  on  these,  rather  preferring  to  argue  from  those 
wide  analogies  of  evolution  and  correlation  which  seem  to 
support  their  doctrine.  Thus  Haeckel  expressly  embraces 
A  biogenesis  as  a  necessary  and  integral  part  of  the  theory 
of  universal  evolution ;  and  Huxley,  in  the  same  spirit, 
though  from  the  opposite  camp,  confesses  that  if  it  were 
given  him  to  look  beyond  the  abyss  of  geologically 
recorded  time  to  the  still  more  remote  period  when  the 
«arth  was  passing  through  phjrsical  and  chemical  con- 

.  ditions,  he  should  expect  to  be  a  witness  of  the  evolution 
of  living  protoplasm  from  not-living  matter.  {Critigrues 
and  Addresses,  p.  239.)  From  this  point  of  view,  of 
course,  any  microscopic  observations  that  have  been  made 
seem  very  limited  and  comparatively  unimportant  The 
Abiogenists,  indeed,  are  not  without  arguments  to  oppose 
the  results  of  past  observation  that  seem  unfavourable  to 
their  views;  they  argue  that,  as  yet,  all  the  forms 
observed  and  shown  to  be  produced  by.  Biogenesis  are 
forms  possessing  a  certain  degree  of  organisation,  which 
;n  their  case  makes  Abiogenesis  unlikely,  from  the  first ; 
whereas  it  has  hot  been  shown  that  the  simplest  struc- 
tures— ^the  Monera-^o  not  arise  by  Abiogenesis.  But 
it  is  not  so  much  on  grounds  of  fact  and  experiment  the 

'  defenders  of  the  Abiogenesis  theory  are  convinced  of 
its  truth,  as  because  it  seems  to  gain  confirmation  from 
reasonings  of  much  wider  scope;  because  Abiogenesis  aids 
the  theory  of  evolution  by  tracing  the  organic  into  the 
inorganic ;  because  it  fosters  the  increasing  unpopularity 
of  the  hypothesis  of  a  special  "  vital  force;"  and  because, 
if  this  theory  of  the  ''  perpetual  origination  of  low  forms 
of  life,  now,  as  in  all  past  epochs,"  were  established,  it 
-would  agree  well  with  the  principle  of  uniformity,  and  by 

'  disclosing  the  existence  of  unknown  worlds  of  material  for 
development,  would  relieve  natural  Selection  with  its  assist- 
ing causes  from  what  many  consider  the  too  Herculean 
labour  of  evolving  all  species  from  one  or  a  very  few 
primary  forms.  The  fullest  discussion  of  the  subject  of 
Abiogenesis,  from  the  Abiogenist's  point  of  view,  is  to  be 
found  in  Dr  Bastian's  Beginnings  of  Life.  Professor 
Huxley's  address,  already  reiferred  to,  contains  an  interest- 
ing"  historical  survey,  as  well  as  a  masterly  summary  of 
facts  and  arguments  in  favour  of  Biogenesis.  For  many 
interesting  experiments,  see  Nature,  1870-73. 

ABIFONES,  a  tribe  of  South  American  Indians,  inhabit- 
ing the  territory  lying  between  Santa  F6  and  St  lago. 
.They  originally  occupied  the  (5haco  district  of  Paraguay,. 
1>ut  were  driven  thence  by  the  hostility  of  the  Spaniards. 
Aoeoxding  to  M.  Dobrizhoffer,  who,  towards  the  end  of 
last  century,  lived  among  them  for  a  period  of  seven  years, 
ihtj  have  many  singular  customs  .and  characteristics. 
They  seldom  marry  before  the  age  of  thirty,  are  chaste 
And  otherwise  virtuous  in  their  lives,  though  they  practise 
infanticide,  and  tire  without  the  idea  of  Q^  "  With  the 
Abipones,"  says  Darwin,  "  when  a  man  chooses  a  wife,  he 
I)argain8  with  the  parents  about  the  price.  But  it  fre- 
•quently  happens  that  the  girl  rescinds  what  has  been 
:agreed  upon  between  the  parents  and  bridegroom,  obsti- 
nately rejecting  the  very  mention  of  marriage.  She  often 
runs  away  and  hides  herself,  and  thus  eludes  the  bride- 
groom." The  Abiponian  women  suckle  those  infants  that 
are  spared  for  the  space  of  two  years, — an  onerous  habit, 
which  is  believed  to  have  led  to  infanticide  as  a  means  of 
tsecape.  The  men  are  brave  in  war,  and  pre-emineDt]y 
expert  in  swimming  and  horsemanship.  Numerically  tne 
tribe  is^  insignificant.      M.   Dobrizhoffer's  account  of  the 

,  Abiponians  was  translated  into  English  by  Sara  Coleridge, 
a:  the  suggestion  of  Mr  Souliicy,  in  1822. 
.-^JURATION.    See  Aut.egiakce,  Oath  of. 


ABKHASIA,  or  Abasia,  a  tract  of  Asiatic  Rusina,  on ' 
the  border  of  the  Black  Sea,  comprehending  between  lat, 
42^  30'  and  44*  45'  N.  and  between  long.  37*  3'  and  40*  3G' 
£.  The  high  mountains  df  the  Caucasus  on  the  N.  and 
N.E.  divide  it  from  Circassia;  on  the  S.E.  it  ia  bounded 
by  Mingrelia ;  and  on  the  S.  W.  by  the  Black  Sea.  Though 
the  country  is  generally  mountainous,  there  are  some  deep 
well-watered  valleys,  and  the  climate  is  mild.  The  sod 
is  fertile,  producing  grain,  grapes,  and  other  fruits. 
Some  of  the  inhabitants  devote  themselves  to  agriculture, 
some  to  the  rearing  of  cattle  and  horses,  and  not  a  few 
support  themselves  by  piracy  and  robbery.  Honey  is 
largely  produced,  and -is  exported  to  Turkey;  and  excellent 
arms  are  made.  Both  in  ancient  and  in  modem  times 
there  has  been  considerable  traffic  in  slaves.  This  country 
was  early  known  to  the  ancients,  and  was  subdued  by  the 
Emperor  Justinian,  who  introducea  civilisation  and  Chris- 
tianity. Afterwards  the  Persians,  then  the  Georgians,  and 
more  recently  the  Tufks,  ruled  over  the  land.  Under 
the  Turks  Christianity  gradually  disappeared,  and  Moham- 
medanism was  introduced  in  its  stead.  By  the  treaties  of 
Akerman  «nd  Adrianople,  Russia  obtained  possession  of 
the  fortresses  of  this  terriitory;  but  till  the  insurrection  of 
1866,  the  chiefs  had  almost  unlimited  power.  The  prin- 
cipal town  is  Sukuinkaleh.  The  population  of  Abkhasia 
is  variously  stotcd  at  from  50,000  to  250,000.  See  Pal- 
grave's  Essays  en  Eastern  Questions^;  1872. 

ABLUTION,  a  ceremonial  purification,  practised  in 
nearly  every  age  and  imtioiL  It  consisted  in  washing  the 
body  in  whole  or  part,  so  as  to  cleanse  it  symbolicaUy 
from  defilement,  and  to  prepare  it  for  religious  observances. 
Among  the  Jews  we  find  no  trace  of  the  ceremony  in  patri- 
archal times,  but  it  was  repeatedly  enjoined  and  strictly 
enforced  under  the  Mosaic  economy.  It  denoted  either — 
(1.)  Cleansing  from  the  taint  of  kn.  inferior  and  less  pure 
condition,  and  initiation,  into  a  higher  and  purer  state,  as 
in  the  case  of  Aaron  and  his  sons  on  their  being  set  apart 
to  the  priesthood;  or  (2.)  Cleansing  from  the  soil  of 
co9imon  life,  in  preparation  for  speciad  acts  of  worship,  as 
in  the  case  of  the  priests  who  were  commanded,  upon  pain 
of  death,  to  wash  their  hauda  and  feet  before  approaching 
the  altar;  or  (3.)  Cleansing  from  the  |X)llutiou  occasioned 
by  particular  acts  and  circumstances,  as  in  the  case  of  the 
eleven  species  of  uncleanness  mentioned  in  the  Mosaic 
law;  or  (4.)  The  absolving  or  purifying  one's  self  from  the 
guilt  of  some  particular  crimiual  act,  as  in  the  case  of 
Pilate  at  the  trial  of  the  Saviour.  Tlie  samtary  reasons 
which,  in  a  warm  climate  and  with  a  dry  sandy  soil,  ren- 
dered frequent  ablution  an  imperative  necessity,  must  not 
be  allowed  to  empty  the  act  of  its  symbolic  meaning.  In 
the  Hebrew  different  words  are  used  for  the  washing  of 
the  hands  before  meals,  which  was  done  for  the  sake  of 
cleanliness  and  comfort,  and  for  the  washing  or  plunging 
enjoined  by  the  ceremonial  law.  At  the  same  time  it  is 
impossible  to  doubt  that  the  considerations  which  made 
the  law  so  suitable  in  a  physical  point  of  view  were  present 
to  the  mind  of  the  Lawgiver  when  the  rite  was  enjoined. 
Traces  of  the  practice  are  to  be  found  in  the  history  of 
nearly  every  nation.  The  customs  of  the  Mohammedans, 
in  this  as  in  other  matters,  are  closely  analogous  to  those 
of  the  Jews.  With  them  ablution  must  in  every  case  pre- 
cede the  exercise  of  prayer,  and  their  law  provides  that  in 
the  desert,  where  water  is  not  to  be  found,  the  Arabs  may 
perform  the  rite  with  sand.  Various  forms  of  ablution 
practised  by  different  nations  are  mentioned  in  the  sixth 
book  of  the  iEneid,  and  we  are  told  that  iEneas  washed 
his  ensanguined  hands  after  the  battle  before  touching  his 
Penates.  Symbolic  ablution  finds  a  place  under  the  New 
Testament  dispensation  in  the  rite  of  baptism,  which  is 
observed,  though  with  some  variety  of  form  and  circum- 
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^Dces,  throTighout  the  whole  Christian  Church.  By 
Homaa  Catholics  and  BituoUstSy  the.  term  ablution  is 
applied  to  the  cleansing  of  the  chalice  and  the  finsen  of 
the  celebrating  priest  after  the  administration  of  the  Xord's 
Supper. 

ABNEB  (?»»,  faOiiBr  of  ligU),  first  cousin  of  Saul 
<1  Sam.  xIt.  60)  and  eommander-iu-^ef  of  his  army. 
The  chief  references  to  him  during  the  lifetime  of  Saul  are 
found  in  1  Sam.  xvii  55,  and  zxvi  5.  It  was  only  after 
that  monarch's  death,  however,  that  Abner  was  brought 
iDto  a  position  of  the  first  political  imp(»tanoe.  David, 
who  had  some  time  before  been  designated  to  the  throne, 
was  accepted  as  king  by  Judah  alone,  and  was  crowned  at 
Hebron.  The  other  tribes  were  actuated  by  a  feeling 
hostile  to  Judah,  and,  as  soon  as  they  had  thrown  off  the 
Philistinian  yoke,  were  induced  by  Abner  to  recognise 
Ishboeheth,  the  surviving  son  of  SaiU,  as  their  king.  One 
engagement  between  the  rival  factions  under  Joab  and 
Abner  respectively  (2  Sam.  ii  12)  is  noteworthy,  inasmuch ' 
as  it  was  preceded  by  an  encounter  between  twelve  chosen 
men  from  each  side,  in  which*  the  whole  twenty-four  seem 
to  have  perished.  In  the  general  engagement  which  fol- 
lowed, Abner  was  defeated  and  put  to  flight  He  was 
closely  pursued  by  Asahel,  brother  of  Joab,  who  is  said  to 
have  been  '^  light  of  foot  as  a  wild  roe.**  Aa  Asahel  would 
not  desist  from  the  pursuit,  though  warned,  Abner  was 
compelled  to  slay  him  in  self-defence.  This  originated  a 
deadly  fend  between  the  leaders  of  the  opposite  parties,  for 
Joab,  as  next  of  kin  to  Asahel,  was  by  the  law  and  custom 
of  the  country  the  avenger  of  his  blood.  For  some  time 
afterwards  the  war  was  carried  on,  the  advantage  being 
ioTariably  on  the  side  of  David.  At  length  Ishboeheth 
lost  the  main  prop  of  his  tottering  cause  by  remonstrating 
with  Abner  for  marrying  Bizpah,  one  of  Saul's  concubines, 
an  alliance  which,  according  to  Oriental  notions,  implied 
pretensions  to  the  thfonc^  Abner  was  indignant  at  the 
rebuke,  and  immediately  transferred  •  his  ^egiance  to 
David,  who  not  only  welcomed  him,  but  promised  to  give 
him  the  command  of  the  combined  armies  on  the  re-union 
of  the  kingdoms.  Almost  immediately  after,  however, 
Abner  was  slain  by  Joab  and  his  brother  Abishai  at  the 
gate  of  Hebron.  The  ostensible  motive  for  the  assassina- 
tion was  a  desire  to  avenge  Asahel,  and  this  would  be  a 
eufident  justification  for  the  deed  according  to  the  mond 
standard  of  the  tim&  There  can  be  littie  doubt^  however, 
that  Joab  was  actuated  in  great  part  by  jealousy  of  a  new 
and  formidable  rival,  who  seemed  not  unlikely  to  usurp 
his  place  in  the  king's  favour.  The  conduct  of  David 
after  the  event  was  such  as  to  show  that  he  had  no  com- 
plicity in  the  act,  though  he  could  not  venture  to  puniidi 
its  perpetrators.  The  dirge  which  he  repeated  over  the 
grave  of  Abner  (2  Sam.  iiL  82^4)  has  been  thus  trans- 
iated.'— 

Should  Abner  die  as  a  vUlain  dies  9— 

Thy  hajvU— not  boond, 

Thy  fleet— not  brooght  into  fetters : 

Am  one  falli  before  ue  eons  of  wickedneea^  feUert  thou. 

ABO,  a  city  and  seaport,  and  chief  >>wn  of  tiie  district 
vf  the  same  jaame  in  the  Bussian  plfovince  of  Finland,  is 
situated  in  N.  lat  60''  26',  R  long.  22**  19\  on  the  Aura- 
Joki,  about  3  miles  from  where  it  faUs  into  the  Qulf  of 
Bothnia.  It  was  a  place  of  importance  when  Finland 
formed  part  of  the  kingdom  of  Sweden,  and  the  inhabi- 
tants of  the  cit^  and  district  are  mostly  of  Swedish  descent 
By  the  treaty  of  peace  concluded  here  between  Bussia  and 
Sweden  on  l7th  August  1743,  a  great  part  of  Finland  was 
ceded  to  the  former.  Abo  continued  to  be  the  capital  of 
Finland  till  1819.  In  November  1827,  nearly  tiie  whole 
city  was  Immt  down,  the  tmiversity  and  its  valuable  library 


being  entirely  deetroyel    Before  this  calamity  Abo 

tained  1100  houses,  and  13,00^  ^habitants;  and  iu 
university  had  40  professors,  more  than  500  students,  and 
a  library  of  upwards  of  30,000  volumes,  together  with  » 
botanical  garden,  an  observatory,  and  a  chemical  laboratory* 
The  univeraity  has  since  been  removed  to  Helsingfor& 
Abo  is  the  seat  of  an  archbishop,  and  of  the  supreme  courl 
of  justice  for  South  Finland;  and  it  has  a  cathedral,  a 
to¥m-hall,  and  a  custom-house.  Sail-cloth,  linen,  leather, 
and  tobacco  are  manufactured;  shipbuilding  is  carried  on, 
and  there  are  extensive  saw-niills.  There  is  also  a  large 
trade  in  timber,  pitch,  and  tar.  Vessels  drawing  9  or  10 
feet  come  up  to  the  town,  but  ships  of  greater  draught  are 
laden  and  discharged  at  the  mouth  of -the  river,  which 
forms  an  excellent  harbour  and  is  protected.  Population 
in  1867, 18,109. 

ABOLITIONIST.    See  Slavery. 

ABOMASUM,  eaiUette,  the  fourth  or  rennet  stomach  d 
Buminantia.  From  the  cmcuum  the  food  is  finaUy  depo- 
sited in  the  abomasum,  a  cavity  considerably  larger  than 
either  the  second  or  third  stomach,  although  less  than  the 
first  The  base  of  the  abomasum  is  turued  to  tiie  omawm. 
It  is  of  an  irregular  conical  form.  It  is  that  part  of  the 
digestive  apparatus  which  is  analogous  to  the  single  stomach 
of  other  Mamma1ia»  as  the  food  there  undereoes  the  process 
of  chymification,  si ter  being  macerated  and  ^und  down 
in  the  three  first  stomachs. 

ABOMET,  the  capital  of  Dahomev,  in  West  Africa,  ia 
situated  in  If.  kt  7^  £.  long.  2^  4',  about  60  miles 
N.  of  Whydidi,  the  port  of  the  kingdom.  It  is  a  clay- 
built  town,  surrounded  by  a  moat  and  mud  walls^  and 
occupies  a  large  area,  part  of  which  is  cultivated.  The^ 
houses  stand  apart^  there  are  no  regular  atreets;  and  the* 
place  iB  very  dirty.  It  has  four  larger  market-places,  and 
trade  is  carried  on  in  palm-oil,  ivory,  and  gold,  Moham* 
medan  traders  from  the  interior  resorting  to  its  markets. 
The  town  contains  the  principal  palace  of  the  king  of 
Dahomey.  It  is  the  scene  of  frequent  human  sacrifices, 
a  '*  custom"  being  held  annually,  at  which  many  criminals 
and  captives  are  slain;  while  on  the  death  of  a  king  a 
'*  grand  custom"  is  held,  at  which  sometim'es  as  many  as 
2000  victims  have  perished.  The.  slave-trade  is  also  pro- 
secuted, and  the  efforts  of  the  British  Government  to  induce 
the  I^ng  to  abolish  it  and  the  **  customs"  hate  proved  un* 
successful    Population,  about  30,000.     See  Dahomey. 

ABOBIQINES,  originally  a  proper  name  'given  to  an 
Italian  people  who  inhabited  the  ancient  Latium,  or 
country  now  called  Oampoffna  di  Homo.  Variods  deriva* 
tions  of  this  name  have  been  suggested;  but  there  can  be 
scarcely  any  doubt  that  the  usual  derivation  {ab  criffine)  is 
correct^  and  that  the  word  simply  indicated  a  settied  tribe, 
whose  origin  and  earlier  history  were  unknown.  It  is  thus 
the  equivalent  of  the  Greek  autocHihonei.  It  is  therefore, 
strictiy  speaking,  not  a  proper  name  at  all,  although,  from 
being  applied  to  one  tribe  (or  group  of  tribes),  it  came  to 
be  regarded  as  such.  Who  the  Aborigines  were,  or  whence 
th^  came,  is  uncertain;  but  various  traditions  that  arp 
recorded  seem  to  indicate  that  they  were  an  Oscan  oi 
Opican  tribe  that  descended  from  the  Apennines  into 
Latium,  and  united  with  some  Pelasgic  tribe  to  form  the 
Latins;  The  stories  about  iEneas's  landing  in  It^v  repre 
sent  the  Aborigines  as  at  first  opposing  and  then  coalescmg 
with  the  Trojans,  and  state  that  the  united  people  then 
assumed  the  name  of  Lalina,  from  thei»  king  Laiintu. 
These  traditions  clearly  point  to  the  fact  that  the  Latins 
were  a  mixed  race,  a  circumstance  which  is  proved  by  the 
structure  of  their  language,  in  which  we  find  numerous 
words  closely  connected  with  the  Greek,  and  also  numerous 
words  that  are  of  an  entirely  different  origin.  These  non- 
Greek  words  are  mostly  related  to  the  dialects  af  tibe^ 
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Opicaa  tribes.  In  modern  timear  the  term  Ahon^tnea  has 
been  extended  in  signification,  and  is  used  to  mdicate 
the  inhabitants  found  in  a  country  at  its  first  discovery,  m 
contradistinction  to  colonies  or  new  races,  the  time  of  whose 
introdnction  into  the  country  is  known  • 

ABORTION,  in  Muhnfery  (from  abonar,  I  perish), 
the  premature  separation  and  expulsion  of  the  contents  of 
the  pregnant  utcnia  When  occurring  before  the  eighth 
lunar  month  of  gestatioi  abortion  is  the  term  ordinarily 
employed,  but  subsequei  t  to  this  period  it  is  designated 
prenutture  labgiir.  The  present  notice  includes  both  thesj^ 
terms.  As  an  accident  of  pregnancy,  abortion  is  far  from 
uncommon,  although  its  relative  frequency,  as  compared 
with  that  of  completed  gestation,  has  been  veiy  differently 
estimated  by  accoucheurs.  It  is  more  liable  to  occur  m 
the  earlier  than  in  the  later  months  of  pregnancy,  and  it 
would  also  appear  to  occur  more  readily  at  the  penods 
corresponding  to  those  of  the  menstrual  discharge.  Abor- 
tion may  be  induced  by  numerous  causes,  both  of  a  local 
and  general  nature.  Molfoxmations  of  tho  pelvis,  acci- 
dental iigunes,  and  the  diseases  and  displacements  to 
which  the  uterus  is  liable,  on  the  one  hand ;  and,  on  the 
other,  various  morbid  conditions  of  the  ovum  or  placenta 
leading  to  the  death  of  the  foetus,  are  among  the  direct 
local  causes  of  abortion.  The  general  causes  embrace 
certain  states  of  tho  system  which  are  apt  to  exercise  a 
more  or  less  direct  influence  upon  the  progress  of  utero- 
gestation.  A  deteriorated  condition  of  health,  whether 
hereditary  or  as  the  result  of  habits  of  life,  certainly  pre- 
disposes to  the  occurrence  of  abortion.  Syphilis  is  known 
to  be  a  frequent  cause  of  the  death  of  the  foetus.  Many 
diseases  arising  in  the  course  of  pregnancy  act  as  direct 
exciting  causes  of  abortion,  more  particularly  the  eruptive 
fevers  and  acute  inflammatory  affections.  Prolonged 
irritation  in  other  organs  may,  by  reflex  action^  excite 
the  utenis  to  expel  its  contents.  Strong  impressions 
made  upon  the  nervous  system,  as  by  sudden  shocks  and 
mental  emotions,  occasionally  have  a  similar  effect  Further, 
certain  medicinal  substances,  particularly  ergo*^  of  rye, 
borax,  savin,  tansy,  and  cantharides,  are  commonly  be- 
lieved to  bo  capable  of  exciting  uterine  action,  but  the 
effects,  as  re^irds  at  least  early  pregnane^,  arf  very  un- 
certain, while  the  strong  puigative  medicines  sometimes 
employed  with  the  view  of  procuring  abortioi  have  no 
effect  whatever  upon  the  uterus,  and  can  only  act  remotely 
and  indirectly,  if  they  act  at  all,  by  irritating  the  alimen- 
tary canaL  In  cases  of  poisoning  ^vith  cartomc  acid, 
abortion  has  been  observed  to  take  place,  and  the  experi- 
ments of  Dr  Brown  Sequard'  show  that  anytmng  inter- 
fering with  the  normal  oxygenation  of  the  blood  may 
cause  the  uterus  to  Contract  and  expel  its  contents.  Many 
cases  of  abortion  occur  without  apparent  cauM,  but  in 
such  instances  the  probability  is  that  some  morbid  condition 
of  the  interior  of  the  uterus  eidsts,  and  the  same  mft^*  be 
said  of  many  of  those  cases  where  the  disposition  to  tM>n 
has  become  habitual  The  tendency,  however,  to  the 
recurrence  of  abortion  in  persons  who  have  previously 
miscarried  is  well  known,  and  should  ever  be  borne  in 
mind  with  the  view  of  avoiding  any  cause  likely  to  lead 
to  a  repetition  of  the  accident  Abortion  resem':>les  ordi- 
nary labour  m  its  general  phenomena,  excepting  that  in 
the  former  hemorrhage  often  to  a  large  extent  forms  one 
of  the  leading  symptoms.  The  treatment  of  abortion 
embraces  the  means  to  be  used  by  rest,  astringents,  luad 
sedatives,  to  prevent  the  occurrence  when  it  merely 
threatens ;  or  when,  on  the  contrary,  it  is  inevitable,  to 
accomplish  as  speedily  as  possible  tlie  complete  removal 
of  the  entire  conten\;S  of  the  uterua  The  artificial  induc- 
tion of  premature  labour  is  occasionally  resortod  to  by 
— coucheurs  under  certain  conditions  involving  the  safety 


of  the  mother  or  the  fostus.     For  Criminal  Abortion,  see 
Medical  Jubibpbudencs. 

ABOUKIR,  a  small  vilhge  on  the  coast  of  E^t,  1.H 
miles  N.E.  of  Alexandria,  containing  a  castle  whidi  was 
used  as  a  state  prison  by  Mehemet  Aii.  Near  the  village^ 
and  connected  with  the  shore  by  a  chain  of  rocks,  is  u 
small  iidand  remarkable  for  remains  of  ancient  buildings. 
Stretching  to  the  eastward  as  far  as  the  Rosetta  mouth  of 
the  NUe  ia  the  spacious  bay  of  Aboukir,  where  Nelson 
fought  ''the  Battle  of  the  Nile,"  defeating  and  almost 
destroying  the  French  fleet  that  had  conveyed  Napoleon 
to  Egypt  It  was  near  Aboukir  that  the  expedition  to 
Bgyptf  under  Sir  Ralph  Abercromby,  in  1801,  effected  a 
landing  in  the  face  of  an  opposing  force. 

ABRABANEL,  Isaac  (called  also  Abravanel,  Abarband, 
Barbcmdla^  and  RavaneUa),  a  celebrated,  Jewish  statesman, 
philosopher,  theologian,  and  commentator,  was  bom  at 
Lisbon  in  1437  He  bebnged  to  an  ancient  family  that 
claimed  descent  from  the  royal  house  of  David,  and  hi& 
parents  gave  him  an  education  becoming  so  renowned  a 
lineage.  He  held  a  high  place  m  the  fiivour  of  King 
Alphonso  v.,  who  intrusted  him  with  the  management  of 
important  state  affairs.  On  the  death  of  Alphonso  in 
1481,  his  counsellors  and  favourites  were  harshly  treated 
by  his  successor  John ;  and  Abrabanel  was,  in  consequence, 
compelled  to  flee  to  Spain,  where  h£  held  for  eight  years 
(1484-1492),  the  post  of  a  minister  of  state  under  Ferdi- 
nand and  Isabella.  When  the  Jews  were  banished  from 
Spam  m  1492,  no  exception 'was  made  m  Abraband's 
favour.  He  afterwards  resided  at  Naples,  Corfu,  and 
Monopoli,  and  m  1503  removed  to  Venice,  where  he  held 
office  as  a  minister  of  state  till  his  death  in  1508.  Abra- 
banel was  one  of  the  most  learned  of  the  rabbis.  His 
writings  are  chiefly  exegetical  and  polemical ;  ho  displays 
in  them  an  intense  antipathy  to  Christiamty,  though  he 
lived  on  terms  of  friendship  with  Christiana.  He  wrote 
commentaries  on  tlie  greater  part  of  the  Old  Testament, 
in  a  clear  but  somewhat  diffuse  style,  anticipating  much 
that  has  been  advanced  as  new  by  modem  theologians. 

ABRACADABRA,  a  meaningless  word  once  supposed 
to  have  a  magical  efficacy  as  an  antidote  against  agues  .and 
other  fevers.  Ridiculously  minute  directions  Tor  the 
proper  use  of  the  charm  are  given  m  the  Profcepta  de 
Medicina  of  Serenus  Sammonicus.  The  paper  on  which 
the  word  was  written  had  to  be  folded  in  the  form  of 
a  cross,  suspended  from  the  neck  by  a  strip  of  linen  so  aa 
to  rest  on  the  pit  of  the  stomach,  worn  m  this  way  for 
nine  days,  and  then,  before  sunnse,  cast -behind  the  wearer 
into  a  stream  running  to  the  east.  The  letters  of  this  word 
were  usuaUy  arranged  to  form  a  triangle  id  one  or  other  of 
the  following  ways  : — 

abbacadabba  abbacadabea 

abbacadabb  bbacadabb 


ABBACAOAB 

abracada 

ABRACAB 
ABBACA 
ABBAC 


RACADAB 

ACADA 

CAD 


ABB 
AB 

A 

ABRAHAM  or  ABRAM,  father  of  the  Israelite  race^ 
was  the  first-bom  son  of  Terah,  a  Shemite,  who  left  Ur 
of  the  Chaldees,  in  the  north-east  of  Mesopotamia,  along 
with  Abram,  Sarai,  and  Lot,  and  turned  westwards  id  the 
direction  of  Canaan.  Abram  had  married  his  half-sister 
Sarai,  who  was  ten  years  younger  than  himself ;  and 
though  such  rclationslup  was  afterwards  forbidden  by  the^ 
law,  it  was  common  m  ancient  times,  both  among  •other 
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]peoplcfl^  and  among  the  Hebrews  themaclTes  at'  least  before 
Moeea.  The  caiise  of  Tcroh's  remoYing  from  his  native 
coimtry  is  not  given.  Having  come  to  Haran,  he  abode 
there  till  his  death,  at  the  age  of  205.  According  to 
Genesis  ziL,  Abnun  left  Ilaran  when  he  was  75  years  of 
age,  that  is,  before  the  death  of  his  father,  in  consequence 
of  a  divine  command,  to  which  was  annexed  a  gracious 
promise,  "  And  I  will  make  of  thee  a  great  nation,  and  I 
will  Uess  thee,  and  make  tl^  name* great ;  and  thou  shalt 
be  a  blessing.  And  I  will  bless  them  that  bless  thee,  and 
curse  him  that  enrseth  thee ;  and  in  thee  shall  all  families 
of  the  earth  be^  blessed"  (zii  2,  5).  Another  tradition 
makes  him  leave  Haran  only  after  Tetah's  deetee  (Acts 
viL  4):  '  The  later  acoount  is  that  Abram's  departure  was 
the  result  of  religious  considerations,  because  he.  had 
already  become  emancipated  from  surroimding  idolatry. 
J'erhaps^the  desire  of  a  nomadic  life,  the  love  of  migration 
^aturil  to  an  Oriental,  had  more  to  do  with  his  pilgrimage 
than  a  spiritual  impulse  from  within ;  but  it  is  likely  that 
his  culture  advanced  in  the  course  of  his  sojoumings,  and 
that  he  gradually  attained  to  purer  conceptions  o{  duty 
and  life.  Traditions  subsequent  to  the  Jehovistic  represent 
bim  as  driven  .forth  by  the  idohitrous  Chaldeans  (Judith 
V.  6,  &c)  off  account  of  his  inorfotheistic  doctrines,  and 
then  dwelliig^  in  Damiisctis  as  its  king  (Josephus's  AnU- 
quitia,  i^y),'"  The  ira^  caus^  of  departure  may  be  sug- 
gested by  Kicolaus  if  Damascus  saying  that  he  came  out 
of  Chaldei'^th  an  i£r1^y.  The  leader  of  a  horde,  worsted 
in  80^0  i^(!&u2i^'^1nsvifTection,  he  emigrated  at  the 
head  of  his  a^eriSniS'in  quest  of  better  fortunes.  The 
vord  fpde€^i£cL^  in.lsaiali  xxii.  22,  o\it  of  which  Ewald 
conjectii^'^  mdch^  as  if  Abram  had  been  rescued  from 
great  Hodily  dangl^  and  battles,  does  not  help  the  portrait, 
becaiiSS  it  td^^  nd  more  than  thd  patriarch's  migration 
from  heathen  Me^potamia  into  the  Holy  Land.  Journey- 
ing south-west  {^  Canaan  with  his  wife  and  nephew,  he 
arrived  at  Sichetd,  at'  tke  oak  6/  the  uer  or  prophet,  where 
Jehovah  appeared  to  hiifi,  Assuring  him  for  the  first  time 
that  his  ieed  should  possess  the  land  he  had  come  to. 
lie  travelled'  thence  southward,  pitching  his  tent  east  of 
BctheL'v  Btill  proceeding  in  the  same  direction,  he  arrived 
at  the  Negel),  or  most  southern  district  of  Palestine, 
whence'  a  famii^e  forced  him  d^wn  to  Egjrpt  His  plea 
that  Sarai  was  his  sister  did  not  save  her  from  Pharaoh ; 
for  she  was  takeu  into  the  royal  harem,  but  restored  to 
her  husband  iii  consequence  of  divine  chastismcnts  inflicted 
upon  the  lawless  possessor  of  her  person,  leading  to  the 
discovery  of  her  true  relationship.  /The  king^was  glad  to 
send  the  patriarch  away  under  the  Escort  and  protection 
of  his  men.  A  similar  thing  is  said  to  have  subsequently 
happened  to  fiarai  at  Gerar  with  the  Philistine  king 
Abimelech  (Genesis  xz.),  as  also  to  Rebekah,  Isaac's  wife 
(zxvi)  The  throe  narratives  describe  ode  and  the^same 
ev^nt  in  different  shapes.  'But  the  more  0rinnal  (the 
junior  Elohistifi)^  is  that  of  the  2Qth  chapter,  so  that  Gerar 
^vas  the  scene,  and  Abimelech  the  offender;  whilfe  the  later 
Jehovistac  narrative  (zii.)  deviates  stiU  more  from^veri- 
«imilitnd&  •  Though  this  occurrence,  however,  belongs  to 
the  southern  borders  of  Pdestine,  we  need  not  doubt  the 
fact  of  Abram's  sojourn  in  £g3rpt,  especiaUy  as  he  had  an 
Egyptian  slave  (Genesis  zvi)  How  long  the  patriarch 
remained  there  is  not  related ;  nor  are  the  infliiences  which 
the  religion,  science,  and  learning  of  that  civilised  hind 
had  upon  him  alluded  to.  ^  That  they  acted  beneficially 
upon  his  mind,  enlightening  and  enlarging  it,  ^n  scarcely 

be  doubted.     Hb  religious  conceptions  were  transformed. 

■         -  1  .     ■  I .    ■  . .   'i       .   ■ 

'  Three  documents  at  tettt  are  traceable  in  the  Pe&tatettcb ;  the 
JQohietie,  the  junior  Eluhhttic,  and  the  Jehovistic  These  were  pat 
together  bv  »  vedAcUnr.  Nearly  the  whole  of  the  fifth  book  was 
eddad  by  tho  Deuteronomist. 


The  manifold  wisdom  of  Egypt  impressed  him.  Inter- 
course with  men  far  advanced  in  civilisation  taught  him 
mucL  Later  tradition  speaks  of  his  communicating  to 
the  Egyptians  the  sciences  of  arithmetic  and  astronomy 
(Josephus  L  7);  but  this  is  founded  upon  the  notion 
entertained  at  the  time  of  the  civilised  Chaldeans  uf 
Babylon,  whereas  Ur  of  the  Chaldees  was  a  district 
remote  from  the  subsequent  centre  of  recondite  knowledge. 
Abram  received  more  than  he  imparted,  for  the  Egyptiana 
were  doubtless  his  superiors  in  science.  He  found  the 
rite  of  circumdsion  in  use.  There,  too,  he  acquired  great 
substanoe^flocks  and  herds,  male  and  feinale  ^slaves. 
After  returning  to  Canaan,  to  his  former  locality,  Abram 
and  Lot  separated,  because*  of  disputes  between  their 
herdsmen,  there  not  being  sufficient  room  for  aU  their' 
cattle  in  common.  After  this  separation  the  possession  of* 
Canaan  was  again  assured  to  Abram  and  to  his  seed,  who 
should  be  ezceedingly  numerous.  -^This  is  the  third 
theocratic  promise  he  received.  He  is  also  commanded 
by  Jehovah  to  walk  through  it  in  its  length  and  breadth 
as  a  token  of  inheritance, — a  bter  Jehovistic  tradition  that 
must  be  judged  according  to  its  inherent  verisimilitude. 
Abram  settled  again  at  the  oak  of  Mamre  near  Hebron. 
This  was  his  headquarters.  ..After  Lot  had  been  taken 
prisoner  in  the  ezpedition  of  the  kings  of  Shinar,  EUasar, 
Elam,  and  Go]Km,  against  the  old  inhabitants  of  Basan, 
Ammonitis,  Moabitis,  Edomitis,  and  others  besides,  Abram 
gave  chase  to  the  enemy,  accompanied  by  his  318  slaves 
and  friendly  neighbours,  rescuing  his  nephew  at  Hobah, 
near  Damascus.  On  his  return,  the  royal  priest  Melchizedek 
of  Salem  came  forth  to  meet  him  with  refreshments,  blessed 
the  patriarch,  and  received  from  him  the  tithe  of  the  spoils.. 
The  king  acted  generously  towards  the  victor,  and  was  stilll^ 
more  generously  treated  in  return. 

Jehovah  again  pfoAised  to  Abriod'&numerdu&'^ffspnng, 
with  thd  jkissesiion' 6f  C&ndari.'.'v'tt'He  also  concluded  a 
covenant  with  him  ixt^"^  solemn  form |  and  revealed  the 
fortunes  of  his  posterifyid  Egypt,  with  their  deliverance 
from  bondage.  : In  consequence  of  the  barrenness  of 
Sarai,  she  gave  her  handmaid  Hagar  to  •Abram,  who, 
becoming  pregnant  by  him,  was  haughtily  treated  by  her 
mistress,  and  fled  towards  Egypt  But  an  angel  met, 
her  in  the  desert  and  sent  her  back,  telling  of  a  numerous 
race  that  should  spring  from  her.  Having  returned,  she 
gave  birth  to  Ishmacl,  in  the  8Gth  year  of  Abram's  age.  ^ 

•Again  djd  Jehovah  appear  to  the  patriarch,  promising  aa 
before  a  multitudinous  seed,  and  changing  his  name  in 
conformity  iiith  such  promise.  -.He  assured  hun  and  his 
posterity  of  the  possession  of  Oandan,  and  concluded  a 
covenant  with  him  for  all  time.  .  At  the  institution  of 
circumcision  on  this  occasion,  Sarai's  name  was  also  changed,. 
because  she  was  to  be  the  maternal  progenitor  of  the 
covenant  pedple  through  Isaac  her  sdn.  Abram,  and  all 
the  males  belonging  to  him,  were  then  circumcised.  Hse 
had  become  acquainted  with  the  rite  in  Egypt,  and  trans^ 
ferred  it  to  his  household,  making  it  a  badge  of  distinction 
between  the  worshippers  of  the  true  God  and  the  idolatrous 
Canaanites^ — the  symbol  of  the  flesh's  subjection  to  the 
spirits  Its  introduction  into  the  worship  of  the  colony  at 
Mamre  indicated  a  decided  advance  in  Abram's  religious 
conceptions.  He  had  got  beyond  the  cruel  practice  of  human 
sacrifice.  The  gross  worship  of  the  Canaanites  was  left 
behind ;  and  the  small  remnant  of  it  which  he  retained  com-' 
ported  with  a  faith  approaching  monotheism.  Amid  pre- 
vailing idolatry  tlus  institution  was  a  protection  to  his 
family  ahd  servants— a  magic  circle  drawn  around  theoL 
But,  though  powerful  and  respected  wherever  his  namo< 
was  known,  he  confined  the  rite  to  his  own  domestics,, 
without  attempting  to  force  it  on  the  inhabitants  of 
the  land  where  he  sojoomed.    The  punishment  of  deaths 
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for  ncglocttng  it,  bocauso  the  ondrcomcised  person  ivas 
tboughi  to  bo  a  breaker  of  tbo  covenant  and  a  despiser 
of  its  Author,  seems  a  harsh  mcasuro  on  tho  part  of 
Abrnm ;  yet  it  can  hardly  bo  counted  an  arbitrary  trans- 
fcrcnco  of  tho  later  Lcvitical  seventies  to  the  progenitor  of 
the  nice,  sinco  it  is  in  the  Eloliist 

Accompanied  by  two  angels,  Jchovoh  appeared  again  to 
Abram  at  the  oak  of  Mamrc,  accepted  his  proposed  hospi- 
tility,  and  promised  him  a  son  by  Sarai  within  a  year 
Though  she  laughed  incredulously,  the  promise  was  definitely 
repeated.  When  the  angels  left,  Jehovah  communicated 
to  Abram  the  divnie  purpose  of  destroying  the  dwellers 
in  Siddim  because  of  thciV  wickedness,  but  acceded  to  t^e 
patriarch's  intercession,  that  the  cities  of  the  plain  should 
bo  siiored  if  ten  righteous  mcu  could  be  found  in  them 
The  two  angolti.  who  had  gone  before,  arrived  at  Sodom  in  the 
evening,  and  were  entertained  by  Lot,  but  threatened  with 
ihameful  treatment  by  tlie  depraved  inhabitanta  Seeinc 
!lhat  the  vengeance  of  Heaven  was  deserved,  they  proceeded 
to  execute  it,  saving -Lot  with  his  wife  and  two  daughters, 
and  s[)nnng  Zoar  as  a  place  of  refuge  for  theoL  Jenovoh 
rained  down  fire  and  brimstone  from  heaven,  turning  all 
the  Jordan  district  to  desolatioui  so  that  whez)  Abram 
looked  next  morning  from  tbo  spot  where  Jehovah  and 
himself  had  parted,  he  saw  a  thick  smoke  ascend  from  the 
ruins. 

Abraro  then  ioumeyed  from  Hebron  to  the  Negeb,  settled 
between  Radesh  and  Shur  in  Oerar,  where  Sarai  is  said  to 
have  been  treated  as  a  prior  account  mokes  her  to  have  been 
in  Egypt  At  the  patriarch's  prayer  the  plague  inflicted  on 
the  king  and  his  wives  was  removed.  This  is  a  duplicate  of 
the  other  story.  Whatever  historical  truth  the  present  nar- 
rative has  belongs  to  an  earlier  penod  of  Abrom's  life.  His 
iiccond  removal  toGerar  originated  in  the  former  journeying 
through  it  into  Egypt.  He  must  have  remained  in  the  neigh- 
bourhood of  Hebron,  his  first  settlement,  where  Isaac  was 
bom  according  to  the  Elohistic  account  After  the  birth  of 
the  legitimate  heir,  succeeding  events  were  the  expulsion  of 
Hagar  and  Ishmael  from  the  paternal  home,  and  the  making 
of  a  covenant  between  Abimelech  and  Abram  at  Beersheba. 
Hero  Abram  "called  on  tho  name  of  the  Lord,"  and  is 
said  to  have  planted  a  noted  tamarisk  in  commemoration 
of  the  event 

Abram  was  now  cpmmanded  by  Qod  to  offer  up  Isaac  in 
tbo  laud  of  Morioh.  Proceeding  to  obey,  be  was  prevented 
by  an  angel  just  as  he  was  about  to  slay  his  son,  and 
aacrifioed  a  ram  that  presented  itself  at  the  time.  In 
reward  of  his  obedience  he  received  the  promise  of  a  nomer* 
ons  seed  and  abundant  prosperity.  Thence  he  returned  to 
Beersheba. 

Sarai  died  and  was  burled  in  tJie  cave  of  Machpelah  near 
Hebron,  which  Abram  purcliascd,  with  the  adjoining  field, 
from  Ephrou  the  Hittitb.  •  Tho  measures  taken  by  the 
patriarch  for  the  marriage  of  Isaac  are  circumstantially 
doscribcd.  His  steward  Eliezer  was  sent  to  the  country 
aud  kindred  of  Abram  to  find  a  suitable  bride,  which  he 
did  in  Haran,  whither  he  was  divinely  conducted.  Rebekah 
appeared  as  the  intended  one;  ske  parted  from  Bethuel 
and  her  family  with  their  fuU  approbation,  was  brought 
to  Isaac,  and  became  a  maternal  ancestor  of  the  choeen 
people. 

It  is  curiouB  that^  after  Sarah's  death,  Abram  should 
have  contracted  a  second  marriage  with  Ketorah,  and 
begotten  six  sons.  The  Chronicles,  however,  make  her 
bis  concubine  (1  Chron.  i  32),  so  that  these  children  may 
bave  been  bom  earlier.  Probably  the  narrative  fntends 
to  account  for  the  diffusion  of  Abram's  posterity  in  Arabia. 
Keturah's  sons  were  sent  away  with  gifts  from  their  home 
into  Arabia,  and  all  the  father's  substance  was  given 
4o  Isaoa     The  patriarch  died  at  the  age  of  175  years, 


and  was  buned  by  Isaac  and  Ishmael  beside  Sarai  in 
Machpehih.  Tho  book  of  Gendsis  gives  two  lists  of  Arab 
tribes,  ^descended  partly  from  Abram  and  Kcturah,  parti/ 
from  him  and  Hagar  or  Ishmael.  These  dwelt  in  Arabia 
Deserta  and  Petrasa,  as  also  in  the  northern  half  of  Arabia 
Felix. 

1   We  cannot  adopt  the  opinion  of  Von  Bohlen  and  Dozy 
that  Abnun  Is  a  mythical  person.    He  most  be  regarded  as  a 
historicai  cnaractcr  thouch  the  accounts  of  his  life  have 
mythical  elements  intermingled  with  much  that  is  tradi- 
tional or  l^cndary    The  difficulty  of  separating  the  historic 
^rom  the  merely  traditional,  bmders  the  presentation  of  a 
natural  portaait    Later  legeuds  have  invested  him  with  ex* 
traord^arv  excellence    They  have  made  him  a  worshipper 
of  Jehovah,  a  prophet,  the  friend  of  Ood,  favoured  with 
visible   manifestations    of    His  presence,   and   receiving 
repeated  promises  of  the  most  far-reaching  ehoracter.    He 
is  the  typical  aucestor  of  the  chosen  race,  livins  under  the 
constant  guidance  of  Qod,  prospenhg  in  worldly  goods, 
delivered   from  imminent  perila      A  superhuman  halo 
surrounds  him.      It  is  tho  Jehovist  in  particular  who 
invests  him  with  tho  marvellous  and  improbable,  con- 
necting him  with  altars  and  sacrifices—^  coitus  poetehor 
to  botn  his  time  and  mental  development — ^makine  him 
the  subject  of  thoophanies,  talking  familiarly  to  Jehovah 
himself,  and  feedins  angels  with  flesh.     The  Elohist's 
descriptions  aro  simpler.     His  patriarchs  are  usually  colou^ 
less  men,  upright  and  phin.     Thev  have  neither  char- 
acteristic features  nor  distinct  outline.      Abram  stands 
out  an  honest,  peaceable^  generous,  high-minded  patriarch; 
a  prince,  rich,  powerful,  and  honoured,  fitted  for  nde, 
and  exercising  it  with  prudence.     We  need  not  expect 
a  full  history  of  the  man  from  writers  long  posterior,  the 
representatives  of  popukir  traditions.      Only  fragments 
of^  the  life  are  fpven,  designed   to  show  his  greatness. 
L<^nd  assigned  ideal  lineaments  to  the  progenitor  whom 
a  remote  antiquity  shrouded  with  its  hoary  mantle^  vad 
thus  he  became  a  model  worthy  of  imitation. 

2.  The  biblical  sources  of  his  biography  aro  three  at 
least;  and  sometimes  all  appear  in  a  single  chapter,  as  in 
Qea  zxii,  which  describes  ihe  severest  tnal  of  faith.  The 
oldest  or  Elohim-document  is  seen  in  versos  20-24,  which 
link  on  to  chap,  xxi  2-(^,  from  the  sama  The  rest  of  thf> 
chapter  belongs  to  the  junior  Elohist,  except  verses  14-18, 
added  by  the  Jehovist  to  connect  Abram's  saoifice  will) 
Jerusalem.  These  different  documents,  out  of  which  tlio 
general  narrative  was  finally  put  together  by  a  redactor, 
create  diversities  and  contradictions.  Thus  the  Elohist 
makes  Abram  laugh  at  the  announcement  of  a  son  by  Sarai 
(xviL  17);  the  Jehovist,  jealous  for  the  patriarch'e  honour, 
assigns  tho  Liughter  to  the  woman  as  a  sign  of  incredulity 
(xviiL  12). 

3.  The  account  of  the  change  of  names  given  to  Abnim 
and  Sarai  when  circumcision  \va8  instituted,  cannot  be 
regarded  as  historical  The  Elohist  says  that  Abram  becaino 
Abraham^  the  latter  meaning /aeA^  of  much  people,  I^at 
the  Hebrew  tonguo  has  no  word  roAdtn,  and  no  root  with 
the  three  letters  om.  Hence  the  Jews  found  the  etymo* 
logy  a  puzzle.^  The  old.  reading  was  undoubtedly  Abram 
and  Sarai^  though  the  later  Jews  expressly  forbade  Abram 
either  in  speaking  or  writing.  The  difference  is  one  of 
mere  orthography.  The  forms  om  and  on  are  cognato 
ones,  as  are  yyjf  and  mo-  The  etymologising  propensity 
of  the  Elohist  is  well  known.  The  names  tagady  faJther  of 
heighi  and  princess  respectively. 

4.  The  religion  of  Abnim  was  not  pure  Jehovism.  Ac- 
cording to  Exodus  vi  3,  the  name  Jehovah  was  unknown 
before  Mosea     Pure  Jehovism  was  a  growth  not  reached 

8(w  Beer's  Ltben  Abrtthan\  pp  150,  151. 
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bctore  the  propbcta  It  was  a  lato  development,  the  creed 
of  the  most  spiritual  teachers,  not  of  the  people  ccncrallT. 
Abram  was  a  distinguished  Oriental  sheikh,  who  laid  aside 
the  grOteoess  of  idolatry,  and  rose  by  decrees,  through  cuo-  > 
tact  with  many  peoples  and  his  own  rcflccthin,  to  the  con* 
ccption  of  a  Being  oigher  than  the  visible  world,  the  God 
of  the  tight  and  the  sun.  Ho  was  a  civilised  nomad, 
having  wider  and  more  spuntiml  ospu-dtioiis  than  the 
peoples  with  whom  he  lived.  As  a  worshipiwr  of  God, 
his  faith  was  magnified  by  later  ages  throwing  bftck 
their  more  advanced  ideas  into  his  tune,  bccniiae  he  «tis 
tho  founder  of  a  favoured  noe,  the  type  of  Israel  s% 
they  weit  or  should  be. 

5.  Tho  leading  idea  forming  the  essence  of  the  story  re- 
specting Abram's  sacrifice  of  Isaac,  present)  some  difficulty 
of  explanation.  The  chapter  did  not  proceed  from  the 
earliest  writer,  but  from  one  acquainted  wuh  the  institu- 
tion of  animal  sacrifices.  That  the  patriarch  «as  fanitluir 
with  human  sacrifices  among  the  )M?oples  round  about  is 
beyond  a  doubt  Was  he  tempted  from  within  to  comply, 
on  ono  occasiotti  with  the  prevailing  aistom;  or  did  the 
disaffected  Canaanites  call  upon  him  to  give  such  proof 
of  devoGon  to  his  Qodt  Perhaps  there  was  a  struggle  in 
hb  mind  between  the  better  ideas  which  led  to  the  habitiml 
renunciation  of  the  barbarous  rite,  and  scruples  of  tho  urn* 
versal  impropriety  attaching  to  it  The  persuasion  that  it 
could  never  be  allowod  may  havo  been  sliaken  at  timca 
The  general  purport  of  the  namittve  u  to  place  in  a  strong 
light  tho  faith  of  ono  prepared  to  make  tho  most  costly 
sacrifice  in  obedience  to  the  divine  command,  a»  well  as 
God's  aversion  to  human  offeringa 

6.  It  is  impossible  to  get  dironological  exactness  m 
Abram's  biography,  because  it  is  composed  of  different  tra* 
ditions  incorporated  with  one  another,  the  product  of  dif- 
ferent times,  and  all  passing  through  the  hands  of  a  later 
redactor  for  whom  the  true  succession  of  events  was  not 
of  primary  importance.  The  writers  themselves  did  not 
know  the  accurate  chronolcgy.  having  to  do  with  legends 
as  well  as  facts  unpregnaieawtth  the  legendary  |  which  the 
redactor  afterwards  alterod  or  adapted.  The  Elohist  is 
much  more  chronological  than  tho  other  i^ntera  It  is 
even  imi)o»abIe  to  tell  the  time  when  Abrom  lived.  Ac- 
cording toLcpsius,  he  entered  Palestine  1700-1730  ac. ; 
according  to Bunsen,  288G;  while  Stthciikelgives2 130-2 140 
&a  In  Beer's  Ltben  Ahrakam'$  his  birth  is  given  1948 
A.M.,  ».f.,  2040  B.a 

7.  Tho  Midrashim  contain  a  ^ood  deal  about  Abram 
which  is  either  founded  on  bibhcal  accounts  or  spun  out 
of  tho  fancy.  Nimrod  was  king  of  Babylon  at  Uie  time. 
The  patriarch's  early  announcement  of  the  doctnne  of  one 
Crod,  his  zeal  in  destroying  idols,  including  those  worshipped 
by  his  father,  his  nuraculous  escape  from  Nimrod's  wrath, 
his  persuading  Terah  to  leave  the  king's  service  and  go 
with  him  to  Canaan,  are  minutely  told  During  his  life 
he  had  no  fewer  than  ten  temptationa  Satan  tried  to  ruin 
him,  after  the  fiend  had  ap|)earcd  at  the  great  feast  given 
whetf  Isaac  was  weaned,  in  the  form  of  a  poor  bent  old  man, 
who  had  been  neglected  Wc  can  odI^  refer  to  one  speci- 
men of  rabbimc  dialoguo-making.  God  appeared  to 
Abnun  bv  mght,  saying  to  him,  *'  Take  thy  son  "—{Abram 
interrupting),  "  Which?  I  have  two  of  them."  The  voice 
of  Qod^*' Kim  who  is  esteemed  by  you  as  your  only  soa" 
Abram— "Each^  of  them  is  the  only  son  of  his  iriother.* 
God's  voice— ••  Hun  whom  thou  lovcst*  Abram — *•  I  love 
both."  God's  voice— ••  Him  whom  thou  especially  lovest* 
Abram— ••I  cherish  my  children  with  like  love"  God's 
▼oice— •♦Now,  then,  tjQce  Isaac"  Abram— "And  what 
ehaillbegmwithinhimr  God's  voice— V  Go  to  the  land 
where  at  my.caU  mountains  will  nso  up  out  of  valleys 
to  Moriah,  and  offer  thy  son  Isaac  as  a  holocaust." 


Abram— "Is  it  a  sacrifice  I  shall  offer,  LordI  Where  is  the 
pnest  to  prepare  itl"  "  Be  thou  mvested  with  that  dig- 
nity as  Shorn  was  fonnerly  "  Abram—*'  But  that  land 
counts  several  mountains,  which  shall  I  ascend  1"  ^'The 
top  of  the  niountam  where  thou  shalt  see  my  glory  veiled 
in  tho  clouds,"  Ac     (Beer,  pp.  59.  GO  ) 

Tho  Arabic  tegcnds  about  Ibralum  are  mostly  taken  from 
the  Jewub  fouutam,  very  few  being  mdcpendent  and  pre- 
Iilamitc  Xohaitimcd  collected  all  that  wcro  current,  and 
presented  them  in  forms  best  smted  to  his  purpose  His 
sources  wcro  the  bibUcnl  sccounts  and  bter  Jewish  legends. 
Those  about  the  patriarch  building  the  Kaaba  along  with 
Uhinael.  his  giving  this  son  the  house  and  all  the  country 
in  winch  It  was,  his  go)ng  as  a  pilgnm  to  Mecca  overv 
year,  seeing  lUimacl,  and  then  returning  to  his  own  land, 
Syna,  his  foot-pnnt  on  the  black  stone  of  the  temple, 
A  lid  smiilar  stones,  are  of  genuine  Arabic  origin.  The 
rc-st  are  Jewish,  with  cortam  alterationa  Tho  collected 
narratives  of  the  Arabic  historians  are  given  by  Tabari, 
constmiung  a  confused  mass  of  legends  drawn  from  the 
Old  Testament,  the  Koran,  and  the  Rabbina  (See 
Ewald's  GtKkuJUe  da  Volke$  Itraei,  vol.  i.  pp.  440-484, 
third  edition,  Bcrtheau's  Zur  GftcKvchU  der  InmtlxUn^ 
p.  206,  €t  Kq.t  Tuch's  Romnuntar  utbn  die  Genem, 
1838;  Knobel's  Du  Getutu,  1862*,  Dozy's  /)<s  liraetiten 
2u  Mekka^  ^  16,  c<  to/.,  E  Beer's  Ubcn  Abraham'§ 
naek  AvffauHng  der  Judiichen  Sage^  1859;  G'Aront^iie 
d^AboH  Djafar  Aloltammed  7>t6an,  par  L  Dubeux.  tome 
premier,  chapters  47-60;  Chwolson's  StabifT  und  dtr 
SiaOtsmtut,  vol.  iL)  (a  d.) 

ABRAIIAM-ASANCTA^LARA,  was  bom  at  Krahen- 
heimstctten,  a  i-tlLnge  in  Suabia,  on  the  4th  of  June  1642. 
His  family  name  was  Ulnch  Megerlo.  In  1662  hejomed 
the  order  of  Barefooted  Augustinians,  and  assumed  the 
name  by  which  alone  he  is  now  known.  In  this  order  he 
rose  step  by  step  until  he  became  prior  provincialia  and 
dcfinitor  of  his  province.  Having  early  gained  a  great 
reputation  for  pulpit  eloquence,  he  was  appomted  court 
preacher  at  Vicnua  m  1069.  There  the  people  flocked  in 
crowds  to  hear  bm,  attracted  by  the  force  and  homeliness 
of  his  language,  the  grotcsqueness  of  his  humour,  and  the 
impartial  seventy  with  which  he  lashed  the  follies  of  all 
classes  of  society.  The  vices  of  courticre  and  court-life 
in  particular  were  exposed  with  an  admirable  intrepidity 
In  general  he  spoke  as  a  man  of  the  people  in  the  lan« 
guago  of  the  people,  the  predominating  quality  of  his 
style,  which  was  altogether  unique,  being  an  overflowing 
and  often  coarse  wit  There  are,  however,  many  passages 
in  his  sermons  in  which  he  rises  to  loftier  thought,  and 
uses  more  refined  and  dignified .  language.  He  died  at 
Vienna  on  the  Ist  December  1709.  In  his  published 
writings  Abraham-a-SanctarClara  displayed  much  the  same 
qualities  as  in  the  pulpit  Perhaps  the  most  favourable 
specimen  of  his  style  is  furnished  in  Judas  der  Brueheim, 
Ills  works  have  been  several  times  reproduced  m  whole 
or  part,  though  with  many  spunous  mterpolations,  within 
the  last  thuiy  years,  and  have  been  very  extensively  read 
by  both  Protestants  and  Catholics.  A  selection  was  issued 
at  Hcilbnmn  m  1845,  and  a  complete  edition  in  21  vola 
appeared  at  Passau  and  Lindau,  in  1835-54. 

ABRANTES,  a  town  of  Portugal,  Estremadura  province. 
on  the  Tagus,  about  70  miles  N.E.  of  Lisbon,  delightfully 
situated  on  the  brow  of  a  hill,  of  which  the  slopes  aro 
covered  with  olive  trees,  gardens,  and  viDcvards.  It  has 
considerable  trade  with  Lubon.  particulariy  in  fruit, 
com,  and  oil.  The  town  is  strongly  fortified,  and  is 
an  important  military  position.  At  the  convention  of 
Cintra  It  was  surrendered  to  tno  British.  Junot  derived 
from  It  his  title  of  Duke  of  Abrantcs.  PopulaUon  about 
6000. 
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ABBANTES,  Dukb  akd  Duchess  of.    See  Junot. 

ABRAXAS,  or  Abrasax,  a  word  eDgravcd  on  cortain 
antique  stones,  which  were  called  on  that  account  Abraauu 
stones,  and  were  used  as  amulets  or  charms^  The  Basili- 
dians,  a  Gnostic  sect,  attached  importance  to  the  word,  if  j 
indeed,  they  did  not  bring  it  into  use.  The  letters  of 
ifipatas,  in  the  Greek  notation,  make  up  the  number  360, 
and  the  Basilidians  gave  the  name  to  the  365  orders  of 
spirits,  which^  as  they  conceived,  emanated  in  succession 
from  tiie  Supreme  Being.  These  orders  were  supposed  to 
occupy  as  many  heavens,  each  fashioned  like,  but  inferior 
to  that  above  it;  and  the  lowest  of  the  heavens  was 
thought  to  be  the  abode  of  the  spirits  who  formed  the 
earth  and  its  inhabitants,  and  to  whom  was  committed 
the  administration  of  its  affairs.  The  Abraxas  stones, 
which  are  frequently  to  be  met  with  in  the  6ibinets 
of  the  curious,  are  of  very  little  value.  In  addition  to 
the  word  Abraxcu  and  other  mystical  characters,  they 
have  often  engraved  on  them  cabalistic  figures.  The  com- 
monest of  these  have  the  head  of  a  fowl,  and  the  arms 
and  bust  of  a  man,  and  terminate  in  the  body  and  tail  of 
a  serpent 

ABRUZZO,  originally  one  of  the  four  provinces  of  the 
continental  part  of  the  kingdom  of  the  two  Sicilies,  after- 
ward subdivided  into  Abruzzo  Ulteriore  I.,  Abruzzo'  Ulte- 
riore  II.,  and  Abruzzo  Citeriore,  which  were  so  named  from 
their  position  relative  to  Naples,  and  now  form  three  of 
the  provinces  of  the  kingdom  of  Italy.  The  district, 
which  was  the  most  northerly  part  of  the  kingdom  of  the 
two  Sicilies,  is  bounded  by  the  Adriatic  on  the  R,  and 
by  the  provinces  of  Ascoli  Piceno  on  the  N.,  Umbria  and 
Rome  on  the  W.,  and  Terra  di  Lavoro,  Molise,  and  Capi- 
tanata  on  the  S.'  The  Abruzzi  provinces  have  an  area  of 
nearly  4900  English  square  miles,  and  extend  from  N.  lat 
4 1  ** 40'  to  42°55'.  Though  presenting  to  the  Adriatic  a  coast 
of  about  80  miles  in  length,  they  have  not  a  single  good 
port  This  torritoiy  is  mostly  rugged,  mountainous,  and 
covered  with  extensive  forests,  but  contains  also  many 
fertile  and  well-watered  valleys.  The  Apennines  traverse 
its  whole  extent,  running  generally  from  K.W.  to  S.E.,  and 
here  attaining  their  greatest  elevation.  Near  Aqu^  is 
Monte  Corno,  the  loftiest  peak  of  that  chain,  called  II  ffnm 
Sasso  d*It<dta,  or  the  great  rock  of  Italy,  which  rises  to  the 
height  of  9813  feed  Monte  Msjella  and  Monte  Velino 
attain  the  height  of  9500  and  8792  feet  respectively. 
From  the  main  range  of  the  Apennines  a  number  of  smaller 
branches  run  off  towards  the  west  The  country  is 
watered  by  numerous  Bmall  rivers,  most  of  which  faU  into 
the  Adriatic  They  are  often  suddenly  swollen  by  the 
rains,  especially  in  the  spring,  and  thus  cause  considerable 
damage  to  the  lands  through  which  they  psss.  The 
principal  rivers  are  the  Tronto,  Trentino,  Pescara,  and 
Sangro.  In  Abruzzo  Ulteriore  IL  is  lake  Celano  or  Lago 
di  Fucino,  the  Locus  Fucinus  of  the  Romans,  now  reduced 
to  about  one-third  of  its  former  ex  tent  The  climate  varies 
with  the  elevation,  but,  general  y  speaking,  is  temperate 
and  health/.  Agriculture  is  but  little  understood  or 
attended  to,  although  in  many  of  the  lower  parts  of  the 
country  the  land  is  fertile.  Th^  rivers  are  not  embanked, 
nor  is  irrigation  practised;  so  that  the  best  of  the  land  is 
frequently  flooded  during  the  rainy  season^  and  parched  in 
the  heat  of  summer.  The  principal  productions  are  com, 
hemp,  flax,  almonds,  olives,  figs,  grapes,  and  chestnuts. 
In  the  neighbourhood  of  Aqmla  saffron  is  extensively 
cultivated,  although  not  to  such  an  extent  as  formerly. 
The  rearing  and  tending  of  sheep  is  the  chief  occupation 
of  the  inhabitants  of  the  highlands;  and  the  wool,  which 
is  of  a  superior  quaKty,  is  an  important  article  of  com- 
meroe,  while  the  skins  are  sent  in  large  quantities  to  the 
Le^'ant     Bears,  wolves,  and  wild  boara  inhabit  the  moun- 


tain fastnesses ;  and  in  the  extensive  oak  forests  nlimeroas 
herds  of  swine  are  fed,  the  hams  of  which  are  in  high 
repute.  The  manufactures  are  veiy  inconsiderable,  being 
chiefly  woollen,  linen,  and  silk  stuffs,  and  earthen  and 
wood  wares.  Abruzzo  was  of  great  importance  to  the 
kingdom  of  Naples,  being  its  chief  defence  to  the  north, 
and  presenting  almost  insurmountable  dilBcultios  to  the 
advance  of  aa  enemy.  The  country  is  now  free  of  the 
daring  brigands  by  whom  it  was  long  infested.  The 
inhabitants  are  a  stout,  well-built,  brave,  and  industrious 
race.  Their  houses  are  generally  miserable  huts;  thoir 
food  principally  maize,  and  their  drink  bad  wine.  The 
railway  from  Ancona  to  Brindisi  passes  through  Abruzzo 
Ulteriore  I.  and  Abruzzo  Citeriore,  skirting  the  coast;  and 
a  line  has  been  projected  from  Pescara,  by  Popoli,  the  Lego 
di  Fucino,  and  the  valley  of  the  Liris,  to  join  the  railway 
from  Rome  to  Naples,  and  thus  open  up  the  interior  of  the 
country.  The  Une  is  open  for  traffic  between  Pescara 
and  Pupoli. 

Abruzzo  Ultebioke  L  is  the  most  northerly  of  the 
three  provinces,  and  has  an  area  of  1283  square  mUes,  with 
a  popukition  in  1871  of  245,684.  The  western  part  of  the 
province  is  very  mountainous,  the  highest  crest  of  the  Apen- 
nines dividing  it  from  Abruzzo  Ulteriore  I]L  The  valleys 
possess  a  rich  soil,  well  watered  by  rivulets  and  brooks  in 
the  winter  and  spring,  but  these  are  generally  dried  up  in 
the  summer  months.  The  streams  run  mostly  into  the 
Pescara,  which  bounds  the  province  towards  Abruzzo 
Citeriore,  or  into  the  Tronto,  which  is  the  northern 
boundary.  The  city  of  Toramo  is  the  capital  of  the 
province. 

Abeuzzo  Ulteriors  n.  is  an  inland  district, -nearly 
covered  with  mountains  of  various  heights,  one  of  which 
b  the  Gran  Sasso,  There  are  no  plains ;  but  among  the 
mountains  are  some  beautiful  and  fruitful  valleys,  watered 
by  the  various  streams  that  run  through  them.  None  of 
the  rivers  are  navigable.  The  province  has  an  area  of  25 1 0 
square  miles,  and  in  1871  contained  332,782  inhabitanta 
Its  chief  town  is  Aquila. 

ABBU2Z0  Citeriore  lies  to  the  south  and  .east  of  the 
other  two  province&  It  is  the  least  hilly  of  the  three,  but 
the  Apennines  extend  through  the  south-west  part  They, 
however,  gradually  decline  in  height,  and  stretch  away  into 
phdns  of  sand  and  pebbles.  The  riven  all  run  to  the 
Adriatic,  and  are  veiy  low  during  the  summer  months. 
The  soil  is  not  veiy  productive,  and  agriculture  is  in  a 
veiy  backward  state ;  the  inhabitants  prefer  the  chase 
and  fidung.  The  province  contains  11 04  square  miles, 
with  a  population  of  &40,299  in  1871.  Its  chief  town  is 
Chieti. 

ABSALOM  (b*»^??»,  father  of  peace),  the  third  aon  of 
David,  king  of  Israel  He  was  deemed  the  handsomest 
man  in  the  kingdom.  His  sister  Tamar  having  been 
violated  by  Amnon,  David's  eldest  sou,  Absalom  caused 
his  servants  to  murder  Amnon  at  a  feast,  to  which  he  had 
invited  aU  the  king's  sons.  After  this  deed  he  fled  to  the 
kingdom  of  his  maternal  grandfather,  where  he  refmained 
three  yeare;  and  it  was  not  till  two  yeara  after  his  return 
that  he  was  fully  reinstated  in  his  father's  favour.  Absalom 
seems  to  have  been  by  this  time  the  eldest  surviving  son 
of  David,  but  he  was  not  the  destined  heir  of  his  father's 
throne.  The  suspicion  of  this  excited  the  impulsive 
Absalom  to  rebellion,  for  a  time  the  tide  oi  public 
opinion  ran  so  strong  in  his  favour,  that  David  found  it  ex- 
pedient to  retire  beyond  the  Jordan.  But,  instead  of  adopt- 
ing the  prompt  measures  which  his  sagacious  counsellor 
Ahithophel  advised,  Absalom  loitered  at  Jerusalem  till  a 
large  force  was  raised  against  him,  and  when  he  took  the 
field  his  army  was  completely  routed.  The  battle  was 
fuught  in  the  forest  of  Ephraim ;  aud  Absalom,  caught  in 
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the  buoghs  of  a  tree  by  the  superb  hair  in  which  he  ^kmed, 
was  nm  through  the  body  by  Joeb.  The  king't  grief  for 
hie  worthless  son  Tented  itadf  in  the  tondiing  lamentation 
— «'  O  my  son  Abeslom,  my  son,  my  eon  AbMlom  I  would 
God  I  Iwi  died  for  thee^  O  Absalom,  my  son,  my  son  I" 
'  ABSALOX,  Archbishop  of  Lund,  in  Denmark,  was  bora 
jia  1128,  near  Soroe  in  Zealand,  his  ftunily  name  being 
Axel.  In  1148  he  went  to  study  at  Puis,  where  a  edlege 
for  Danes  had  been  established.  He  afterwards  travelled 
extensively  in  different  countries;  and  returning  to  Den* 
mark  in  1157,  was  the  year  after  chosen  Bishop  cf  Boes- 
kilde  or  RothschiUL  Eloquent^  learned,  endowed  with 
uncommon  physical  strength,  and  possessing  the  confidence 
of  the  king,  Waldemar  JL,  known  as  the  Qteoty  Absalon 
held  a  posUion  of  great  influence  botii  in  the  church  and 
state.  In  that  age  warlike  pursuits  were  not  deemed  in- 
consistent with  the  derical  office,  and  Absalon  was  a 
renowned  warrior  by  sea  and  land,  as  well  as  a  zealous 
ecclcsuistic,  his  avowed  principle  bemg  that  "  both  swords, 
the  spiritual  and  the  temporal,  were  entrusted  to  the 
clergy."  To  his  exertions  as  statesman  and  soldier  Wal- 
demar was  largely  indebted  for  the  independence  ^and  o<m- 
solidotion  of  Ms  kingdom.  -^Jn  1177  he  was  choeeli  by  the 
cha^jter  Azchbiahop  of  Lund  and  Primate  of  tiie  chtirch, 
but  he  declared  himself  unwilling  to  accept  the  appoint- 
ment; and  vrbioa  an  attempt  was  mode  to  instsU  him.  by 
forcd,  he  resisted,  and  appealed  to  Bome.  The  Pope  de- 
cided that  the  choice  of  the  chapter  must  be  respected, 
and  commanded  Absalon  to  accept  the  Frimoqr  on  pain  of 
ezcommunication.  He  was  consecrated  aooozdinfil^  by  the 
papal  l^^ate  Galandius  in  1178.  He  set  the  Oisteician 
monks  oi  Boroe  the  task  of  pr^Muring  a  history  of  the 
coimtry,  the  most  Tohiable  result  being  the  DcmiBh 
Chronicle  of  Soxo  Qrommaticus,  who  was  seczetoiy  to 
Absalon  and  his  companion  in  on  ezpeditson  ^j^unst  the 
Wendish  pirstes.  '*■  A  tcftrar  or  castie  which  the  archbishop 
caused  to  be  built  sb  a  defence  against  these  pirates,  was 
the  commeneement  ol  the  present,  capital,  Oi^penhagen, 
which  £rom  this  dieumstance  is  sometimes  known  in  his- 
tory oa  AzelrtodL  The  ardibishop  died  in'  1201,  m  the 
monasterfrstSonw^andwas  buried  in  the  parish  church, 
where  his  awe  may  still  be  seen. 

ABSCISS,  in  Bwgent  (from  abtoedo,'  to  sepaxiteX  a 
collection  of  pui||mong  tiie  tissues  of  the  body^  the  result 
of  inflammation* '?;  Abscesses  ore  divided  into  oonte  and 
dmmic.    See  Svbojbst. 

ABSHTTHE,  a  liqueur  or  aromatised  spirit^  prepared  by 
pounding  tiie  loires  aikd  flowering  tops  of  various  qpedes 
of  womrwood,  chiefly  ArUmmd  Almnikium^  along  with 
angelica  root  {Artkcmgelica  offidmM),  sweet  fb^  root 
{Aeartu  Cahmva),  ^e  leaves  of  dittany  of  Chete  {Ort^vm 
DidamiMu),  stor-onise  fruit  (HHdum  aniaatumjf  and  other 
oromatics,  and  macerstiog  these  in  alcohol  After  soaking 
for  about  eight  days  the  oomi^^cmnd  is  dktilled,  yielding  an 
emerald-coloured  Hqdor, "-  to  whidi  a  propcfftion  o2  an 
essentia3^oil,  usually  tiiat  of  anise^  is  added.  The  liqueur 
thus  prepond  constitutes  ^the  geoeuine  JBxirait  d^Abnnike 
of  the  IVench;  but  mudi'of  on  inferior  quality  is  made; 
vTxth  other  herbs  and  essential  oils,  widle  the  adulterations 
practised  in  the  manufsctuve  of  absinthe  are  very  numerous^ 
and  deleterious.  '^  In  Jhe-adulteni^  the  green^ 

colour  is  usually  produced  by  tumeric  iftid  indigo^  j^uli  the 
presence  of  even  cupric  sn^p^iate  (blue  vitriol)  as  a  colour-' 
ing  ingredient  has  been '  frequently  defected.  ^^'In?  com- 
merce ^o  varieties  cf  absinthe  are  recc^pused— common 
and  Swiss  abrinthe-^he  latter  of  which  is  prepared  with 


biglily  concentrated  spirit;  and  when  really  of  Swiss  manu- 
iactme,  is  of  most  trustworthy  quality  ss  regards  the  herbs 
used  in  its  preparation.  '  The  chief  seat  of  the  manufac- 
ture is  in  the  canton  of  Keufddlltsl  iu  Switzerland,  although 


absinthe  distilleries  are  aeattersd  genenlly  throuj^ioQl 
Switaerland  and  France.  The  liqueur  Is  chiefly  **9f!/B^mi>d 
in  Fnnce,  but  there  Is  also  a  considerable  export  trade  to 
the  United  States  of  America.  In  addition  to  the  quaiH 
atf  distilled  for  home  eonsumptioii  in  Fiance,  the  amount 
imported  from  Switserlond  in  recent  yeart  has  not  been 
leee  than  2,000,000  gallons  yeariy.^  The  introduction  of 
this  beverage  into  general  use  in  France  is  curious.  Duiw 
ing  the  Algerian  war  (1844-47)  the  soldien  were  adrised 
to  mix  abnnthe  with  their  wine  as  a  febrifuge.  On  their 
return  they  brought  with  them  the  habit  of  drinking  it, 
which  is  now  so  widely  dinseminnted  in  Frsnch  sooe^, 
and  with  such  disastrous  consequences,  thst  the  custom  la 
justiy  esteemed  a  grave  notional  evO.  A  French  physidaa, 
M.  Legrond,  who  has  studied  the  physiological  effects  of 
ahsintfe  drinking,  dirtingnishes  two  trains  of  results  aocoird» 
ing  as  the  victim  indcQges  in  violent  excesses  of  driddng 
or  only  in  continuous  steady  tippling.  In  the  case  o3 
excessive  drinken  there  is  fizst  the  feeling  ol  exaltation 
peculiar  to  a  state  of  intoxication.  The  mcEeasing  dose 
necessary  to  produce  tlus  state  quiddy  derangea  the  digee- 
tive  -oigans,  and  destrovs  the  appetite^  An  nnappeasabk 
thirst  tuces  possession  of  the  victinvwith  giddiness,  tingling 
in  the  ears,  and  hallucinations  of  si§^t  and  Kesxing,  followed 
by  a  constant  mental  oppression  and  anxiety,  loss  of  brain, 
power,  and,  eventually,  idiocy.  The  vfmptowM  in  the 
case  of  the  tippler  commence  with  muscular  quiverings  and 
decrease  of  physical  strength;  the  hair  begins  to  drop  off,  the 
face  assumes  a  melancholy  aspect,  and  he  becomes  ema* 
elated,  wrinkled,  and  sallow.  Lesion  of  the  brain  follows, 
horrible  dreams  and  delusions  haunt  the  victim,  and  gradu* 
ally  paralysis  overtakes  him  and  lands  him  in  lus  grave. 
It  has  been  denied  by  a  French  authority,  M.  Moreau,  that 
these  symptoms  ore  due  to  wormwood  or  any  cf  the  essen* 
tial  oils  contsined  in  absinthe,  and  he  maintains  that  tiie 
strong  spirit  and  such  adulterations  as  salts  of  copper  are 
sufficient  to  account  for  the  effects  ol  the  liqueur.  There 
is,  however,  no  doubt  that  proportionately  the  consumption 
ai  absinthe  is  mucb  mora  deleterious  to  the  human  frsmo 
than  the  drinking  of  brandy  or  other  strong  spirits.  The 
use  of  absbthe  has  been  prohibited  in.  both  the  anny  and 
navy  of  Frsncei 

ABSOLUTE  (from'  the  Latin  al^iohere),  having  the 
general  meaning  of  loosmedfrom,  or  unreOnded,  in  which 
sense  it  is  popularly  utod  to  qualify  such  words  as  ''mon- 
ardiy"  or  **  power,**  has  be^n  variously  employed  in  philo* 
sophy.  "^  Logicians  use  it  to  mark  certain  classes  of  nameei 
Thus  a  tenn  has  been  called  absolute  in  opposition  to  aitri- 
by^ve^  when  it  signifies  something  that  has  or  is  viewed  as 
having  independent  existence;  most  commonly,. however, 
the  opposition  conveyed  is  to  reUUive.  A  teUtive  name 
being  taken  as  one  which,  over  and  abave  the  object 
which  it  denotes,  implies  in  its  signification  the  existence 
«of  another  object^  also  deriving  a  denomination  from  the 
same  fact,  which  is  the  ground  of  the  first  name  (Mill), 
oSy^e^.,  father  and  son,  &e  non-relative  or  abe<dutc  nsme 
fis'one  that  has  its  meaning  for  and  in  itself  as  man. 
Tlus  distinction  is  a  convenient  one,  although,  as  has  been^ 
observed,  it  can  hardly  in  perfect  strictness  be  maintained. 
Hie  ao-called  absolute  name,  if  used  with  a  meaning;  does 
always  stand  in  some  relation,  however  variable  or  in* 
definite,  and  the  meaning  varies  with  the  relation.  Thus 
man,  which  is  a  word  of  very  different  meanings,  as,  e,g,, 
net  woman,  notboy,  not  master,  not  brute,  and  so  fortii^ 
may  be  said  to  have  them  according  to  the  different 
relations  in  which  it  admits  of  being  vieired,  or,  as  it  lias 
been  otherwise  expressed,  according  to  the  different  notions 
whose  '^ universe"  it  composes,  along  with  its  different 
correlatives.  From  this  noint  of  view  there  is  always  one 
relation  in  which  a  real  thing  mnst  iftand»  namely,  ther. 
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relation  to  its  eontradictoiy  (as  not  man)  ^Uun  the 
uniyezse  of  being;  the  correlatiYeSy  nnder  1m$  general 
notions,  bdng  then  generally  escpiessed  podtiTely  as  con- 
traries (woman,  boy,  master,  bmte,  and  so  f orthy  for  man). 
If  there  is  thns  no  name  or  notion  that  can  strictly  be 
called  absolute,  all  knowledge  may  be  said  to  be  relative 
or  qf  the  relativa  But  the  knowledge  of  an  absolute  has 
also  been  held  impossible,  on  the  ground  that  knowing  is 
itself  a  relation  between  a  subject  and  an  object;  wha^  is 
known  only  in  relation  to  a  nnnd  cannot  be  Imown  as 
absolute.  This  doctrine,  now  commonly  spoken  of  nnder 
the  Dame  of  the  Relativity  of  Knowledge,  may,  indeed,  be 
brought  under  the  former  view,  in  which  subject-object 
,  uiarks  the  relation  of  hi^est  philosophical  sigmfidLuce 
within  the  whole  universe  of  things.  Keeping,  however, 
the  two  views  apart,  we  may  say  with  double  force  that 
of  the  absolute  there  ia  no  knowledge, — (1),  bec^rase,  to  be 
known,  a  thing  must  be  consciously  discnminated  from 
other  things;  and  (2),  because  it  can  be  known  only  in 
relation  with  a  kno^nng  mind.  Notwithstanding;  there 
have  been  thinkers  from  Jiie  earliest  times,  who,  in  dif- 
ferent ways,  and  more  or  less  explicitly,  allow  of  no  such 
restriction  upon  knowledge,  or  at  least  consciousness,  but, 
on  Uie  contrary,  starting  tram  a  notion,  by  the  latter 
among  them  called  the  absolute,  which  includes  within  it 
the  opposition  of  subject  and  object,  pass  therefrom  to 
the  explanation  of  all  the  phenomena  of  nature  and  of 
mind.  In  earlTi^  days  the  Eleatics,  Plato,  and  Plotinus,, 
in  modem  times  Spinoza,  Leibnitz,  Fichte,  Schelling, 
Hegel,  and  Ck}usin,  all  have  joined,  under  whatever  dif- 
ferent forms,  in  maintaining  this  view.  Kant,  while 
denying  the  absolute  or  unconditioned  as  an  object  of 
knowledge,  leaves  it  conceivable,  as  an  idea  regulative  of 
the  mind's  intellectual  experience.  It  is  against  any  such 
absolute,  whether  as  real  or  conceivable,  that  Hamilton 
and  Mansel  have  taken  ground,  the  former  in  his  famous 
review  of  Ck}usin's  philosophy,  reprinted  in  his  Discussions, 
the  latter  in  his  Bampton  Lectures  on  The  Limiu  of 
Jtdigicui  Thought^  basing  their  arguments  indifferently  on 
the  positions  as  to  the  Relativity  of  Knowledge  indicated 
above.  For  absolute  in  its  more  strictly  metaphysical  use, 
see  MjrrAPHTBios.  (can.) 

ABSOLUTION,  a  term  used  in  dvil  and  ecclesiastical 
law,  denotes  the  act  of  setting  free  or  acquitting.  In  a 
criminal  process  it  signifies  the  acquittal  of  an  accused 
person  on  tiie  ground  that  the  evidence  has  either  dis- 
proved  or  failed  to  prove  the  charge  brought  against  him. 
It  is  now  little  used,  except  in  Scotch  law,  in  the  fonns 
aswUxie  and  absolvitor.  The  ecclesiastical  naage  of  the 
word  is  essentially  different  from  the  civil  It  refers  to 
sin  actually  committed,  and  denotes  the  setting  of  a  person 
free  from  its  guilt,  or  from  its  penal  consequences,  or  from 
both.  It  is  Invariably  connected  with  penitence,  and  some 
form  of  confession,  the  Scripture  authority,  to  which  the 
Roman  Catholics,  the  Qieek  Church,  and  Protestants 
equally  appeal,  being  found  iu  John  xx.  23,  James  v,  16, 
&C.  In  the  primitive  church  the  injunction  of  James  was 
literally  obeyed,  and  confession  was  made  before  the 
whole  congregation,  whose  presence  and  concurrence  were 
reckoned  necessary  to  the  validity  of  the  absolution  pro- 
nounced by  the  presbyter.  In  the  4th  ceqtuiy  the  bishops 
began  to  exercise  the  power  t>f  absolution  iu  their  own 
right,  without  recognising  the  congregations.  In  conse- 
quence of  this  the  practice  of  private  confession  {con/essio 
awricttlaris)  was  established,  and  became  more  and  more 
eonmum,  until  it  was  rendisred  imperative  once  a  year  by 
a  decree  of  the  fourth  Lateran  Council  (1215).  A  dis- 
tincti^  indeed,  was  made  for  a  time  between  peecata 
vmid/ui,  which  might  be  confessed  to  a  layman,  and 
pecofo  mofiaJtia,  which  could  only  be  confessed  to  a  priest; 


but  this-  was  ultimately  abolished,  and  the  Roman  Canon 
Law  now  stands,  .Neo'  veniaSa  lusc  mortalia  possumus 
conflieri  sacramentaliier,  wisi  meerdotL  A  change  in  the 
form  of  absolution  was  almost  a  logical  sequence  of  the 
change.in  the  nature  of  the  oonfession.  At  first  the  priest 
acted  ministerially  as  an  intercessory,  using  the  formula 
absolutioadspreeativa  or  depreeaUtftu  which  consiflted  of  the 
words  t  Dominua  ahtdtat  U^^Miiertaiwr  Uii  omnipotens 
Jkui  €t  diandUat  iibi  omnia  peecata-  tua.  This  i$  atUl  the 
only  form  in  the  Greek  Chnrch,  and  it  finds  a  "place  in  the 
Roman  Catholic  service  thongh  it  is  bo  longer  used  in 
the  act  of  absolution.  The  Bonu&h  form  was  altered  ia 
the  13th  century,  and  the  Council  of  Trent  decreed  the 
use  of  ihAformvla  absoluUowU  imdicoHifa,  wiiere  the  priest 
acts  judicially,  aa  himself  possessed  of  the  power  of  bind- 
ing and  loosmg,  and  says,  £go  absolvo  ie.  Where  a  form 
of  absolution  is  used  in  Protestant  Churchy  it  is  simply 
declarative,  the  state  beipg  only  indicated,  and  in  no  sense 
or  degree  assumed  to  be  caused  by  the  declaration. 

ABSORPTION,  in  the  ahimal  economv,  the  function 
possessed  by  the  absorbent  mtem  of  vessels  of  taking  up 
nutritive  and  other  fluids.    See  Phtbioloqy. 

ABSTEMTT,  a  name  formerly  given  to  such  persons  aa 
could  not  partake  of  the  cup  of  the  eucharist  on  account 
of  their  natural  aversion  to  wine.  Calvinists  allowed  these 
to  communicate  in  the  species  of  .bread  only,  touching 
the  cup  with  their  lip;  which  was  by  the  Lutherana 
deemed  a  profanation.  Among  several  Protestant  sects, 
both  in  Great  Britain  and  America,  abstemU  on  a  some- 
what different  principle  have  recently  appeared.  These 
are  total  abstainers,  who  maintain  thai  the  use  of  stimu- 
lants is  essentially  sinful,  and  allege  that  the  wine  used 
by  Christ  and  his  disciples  at'the  supper  was  unf  ermented. 
They  accordingly  communicate  m  the  unfermentcd  "juice 
of  the  grape."  The  difference  of  opinion  on  this  point 
has  led  to  a  good  deal  of  controversy  m  many  congrega- 
tions, the  solution  generally  arrived  at  bcmg  to  allow  both 
wine  and  the  puro  juice  of  the  grape  to  be  served  at  the 
communiontable  ._   

ABSTRACTION,  in  Psychology  and  Logic,  is  a  word 
used  in  several  distinguishable  but  closely  aUied  senses. 
First,  in  a  comprehensive  sense,  it  is  often  applied  to  that 
process  by  which  we  fix  the  attention  upon  one  part  of 
what  is  present  to  the  mind,  to  the  exclusion  of  another 
part;  abstraction  thus  conceived  being  merely  the  nega- 
tive of  Attektion  {q.  V.)  In  this  sense  we  aro  able  m 
thought  to  abstract  one  object  from  another,  or  an  attribute 
from  an  object,  or  an  attribute  perceived  by  one  sense 
from  those  perceived  by  other  sensea  Even  in  cases 
when  thoughts  or  images  have  become  insepaiably 
associated,  we  possess  something  of  this  power  of  abstract- 
ing or  turning  the  attention  upon  one  rather  than  another. 
Secondly,  the  word  is  used,  with  a  more  special  significa- 
tion, to  describe  that  concentration  of  attention  upon  the 
resemblances  of  a  number  of  objects,  which  constitutea 
classification.  And  thirdly,  not  to  mention  other  iesa 
important  changes  of  meanmg,  the  whole  process  of 
generalisation,  by  which  the  mind  forms  the  notiona 
expressed  by  common  terms,  is  frequently,  through  a 
curious  transposition  of  names,  spoken  of  as  abstractioii. 
Especially  when  underatood  in  its  less  comprehensive 
connection,  the  process  of  abstraction  possesses  a  peculiar 
interest  To  the  psychologist  it  is  interesting,  because 
there  is  nothing  he  is  more  desirous  to  understahd  than 
the  mode  of  formation  and  true  nature  of  what  are  called 
general  notions.  And  fortunately,  with  reeard  to  the 
abstractive  process  by  which  these  are  f orme(^  at  least  in 
its  initial  stages,  there  is  little  disagreement ;  since  every 
one  describes  it  as  a  process  of  comparison,  by  which  the 
mind  is  enabled  to  consider  the  objects,  confusedly  pre> 
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tented  to  it  in  intuitLon,  to  raeogniae  and  attend  ezduuTely 
to  thflir  pointa'of  agreement^  and  so  to  claMify  them  in 
•ccordanoe .  with^tlieir  perceiyed  resemblances.  Further, 
this  proeta  18  admitted  without  much  dispute' to  belong 
to  the  diaeursiTe  or  elaboiatiTe  action  orthe  intellect; 
although,  perhaps — should  the  view  '  of  TMrn^  modem 
psychologists  be  correct,  that  all  intelligence  proeeeds  by 
the  establishment  of  re]ati<ms  of  Itkcmeu  and  tmUkmeit 
— abstraction  will  be  better.  ponceiTed  as  thus  related  to 
intelligenoe  in  general  and  ^ical  of  ^  its  prooesseSy  thfla 
as  the  action  merely  of  a  special  and  s(»newhat  indefinite 
faculty.  .  No  such  hannpny,  howerer/ exists  regarding  the 
nature  of  the  product  of  abstraction ;  for  that  is  Uie  subject- 
matter  of  Nominal tmn  ..and  Realism,  which  has  produced 
more  oontroyergy/ and  stimulated  to  more  subtls^  of 
thought,  than  any  othe^  subject  ever  debated  in  philo- 
Bophy.  The  concept  or  absttact  idea  has  been  represented 
in  a  multitiujle  of  waya:  sometimes  as -an  idea  possessing 
an  objectiTe  existence  independent  of  particularB,  eyen 
more  real  and  pennanent  than  theirs ;  sometimes  as'  an 
idea  composed  of  all  the  drcomstances  in  which  the  par- 
tienlazs  agree, 'and  of  no  others ;  again,  as  the  idea  of  an 
indiyidnaj,  retaining  its  indiridualjinng  qualities,  but  with 
the  accompanying  knowledge  that  these  are  not  the  pro- 
fxurties  d  the  daas ;  and  y0i  again,'  as  the  idea  of  a 
misceOaneoos  assemblage  of  individuals  ^belonging  to  a 
dass.  It  i^  still  impossible  to  say.  that  the  many-sided 
eontroihiniy  is  at  an  end..  The  only  conclusion  generally 
admitted  seems  to  be,  that  there  exists  between,  the  cott- 
er and  the  particular  objects  .of. ! intuition.  somiBi  yenr 
intimate  relatbn  of  thought,  so  that  it  is  necessary^  for  aU 
porpoaas  of  reasoning, , that  the  general '.and  particular  go 
hand  in  hand,  that  thei  idea  of  Uui^  class  if  such  exists' 
—be  capable  of  being'applied,  in  cvIot 'completed  act  ^o^ 
thought^  to  the  objects  comprised  within  the  class. 

To  the -student- of' ontology^' also/ abatraction  is  of 
q>ec2al  interesi^  since,  according  to^tmany  distinguished 
thinkezs,  the  recognition,  of  abstraction  as  a  powerful  and- 
universal  mental  process  is  .to  explain' all '  ontology  away, 
and  give  the  ontologist  his  eternal  quietus.  The  thorough- 
^ing  Q<»nina]kt  professes  to  discover  in  the  mind  an 
uveterate  tendency  to  abstraction,  and  a  pronenesa  to 
sscribe  separate  existence  to  abstractions,  amply  sufficient 
to  account  for  all  those  forms  of  independent  reality  which 
metaphysicB  defend,  and  to  exhibit  them  all  in  their  true 
colours  aa  fictitious  assumptions. .  In  reply,  the  ontologist, 
strengthened  by  the  instinct  of  self-preservation,  commonly 
contends  that  the  analogy  between  general  notions  and 
metaphysical  principles  does  not  hold  good,  and  that  the 
latter  are  always  more  than  simple  abstractions  or  mere 
names.  Only  after  abstraction,  is  understood  can  the 
question  be  settied 

' '  In  like  manner  to  logic,  whether  regarded  as  the  science 
of  the  formal  la«B«f  thought^  or,  more  widely,  aa  the  science 
of  scientific  methods,  a  true  understanding  of  abstraction 
^is  of  the  ^eatest  importance.  It  is  important  in  pure 
logic,  because,  as  we  have  seen,  every  act  of  judgment  and 
reasoning  postulates  a  concept  or  concepts,  and  so  pre- 
supposes abstraction.  Abstractioti,  determining  the  possi* 
.bility  alike  of^eason  and  speech,  creates  those  notions 
,that  bear 'common,  names ;  it  is  indi8pen8a.bl^jto*;,the 
formation  of  classes,'  great  or  smaUj^ind  just  accox^g  as. 
it  ascends,'  increasing  the  extension .  and^  diminishing  .the 
intension  of  classes,,  the  horison  visible. to. reason .^  and  to 
logic  gradually  recedes,  and  widens.'  Ajid  to  lopo  as  the 
.sdenoe  of  the  sdeboes  ia  true  doctrine  of  abstraction  is  not 
less  necessary ;  because  the  process  of  extending  know- 
ledge is,  in  all  its  developments^  essentially  the  same  as 
^ths  first  mdimentaiy  effort  to  form  a  concepi  and  think  of 
particulars  as- members  of  a  class;  a  ''natural  law«"  at 


least  in  its  subjective  aspect,  is  invariably  an  abstiactioa 
made 'by  comparing  phenomena— «n  abstraction  under 
which  phenomena  are  classed  in  order  to  the  extension  ef 
knowledge,  just  as  under  a  concept  are  grouped  the  par- 
ticulars presented  in  intuition:  As  proof  of  this  identitjr 
it  is  found  that  the  same  differences  exist  regarding  th» 
objective,  or,  subjective 'jnature  of  the./' natural  law'^  a» 
regarding  that  of  the  concept  Some  affirm  that  the  law- 
is  brought  ready-made  by  the  mind  and  superinduced  oia 
the  facts ;  others,  that  it  is  never  in  any  sense  more  than 
a  mera  mental  conception^  got  by  obeerving  the  facts; 
while  there  are  yet  others  who  maintAin  it  to  Im  such  a  sub- 
jective conception,  but  one  corresponding  at  the  same  tim& 
to  an  external  relation  whidi  is  real  though  unknowable, 

ABSURDUM,  RxDUcno  iJ>,  a  mode  of  demonstrating 
the  trtith^.of  a  proposition,'  by  ahowing  that  its  oontnip> 
dictory  leads  to  an  absurdity.  It  is  much  employed  \m 
Euclid 

'ABU,  a  celebrated  mountain  of  Westen  India,  betweea 
6000  and  6000  feet  in  height,  situated  ia  24*  40'  N.  lalj 
wd  72''  48'  R  long.,  within  the  RAjputiLdl  State  of  SirohQ 
It  is  celebrated  as  the  site  of  the  most  ancient  Jain  temples 
in  India,  and  attracts  pilgiims  from  all  parts  of  the  country. 
The  Jains  are  the  modem  Indian  representatives  of^  the 
Buddhists,  and  profess  the  ancient  theistic  doctrines  of  that 
sect,  modified  by  saint  worship  and  incarnations^  •  The 
elevations  and  platforms  of  the  mountain  are  covned  with 
elaborately  sculptured  shrines,  temples,  and  tombs.  On 
the  top  of  the  hill  is  a  small  round  platform  containing  a 
cavern,  with  a  block  of  granite,  beaxing  the  impression  of 
the  feet  of  DAt^Bhrigu,  an  incarnation  of  Vishnu.  Tlusi 
is  the  chief  great  place  of  pilgrimage  for  the  Jains,  Shrawaks, 
and  Banians.  Th^  two  principal  temples  are  situated  at 
DeulwM,  about  the  middle  of  the  mountain,  and  five  milea 
south-west  of  Guru  Sikri,  the  highest  summit.  They  ore 
,  built  of  white  marble,  and  are  pre-eminent  alike  for  their 
beauty  and,  aa  typical  specimens  of  Jain  architecture  in 
India.  The  foUowii^  description  is  condensed  from  Mr 
Fergusson's  Hidorp  of  ArMUehtre,  voL  ii  pp.  623  to 
625 : — lUie  more  modem  of  the  two  was  built  by  two 
brothers,  rich  iherchants,  between  the  yean  1197  and 
1247»  and  for'delicacy  of  carving  and  minute  beauty  of 
detafl  stands  almost  unrivBiled,  even  in  tlus  land  of  patient 
and  lavish  labour.  The .  other  was  built  by  another, 
merchant  prince,  Bimal4  Shih,  appafentiy  about  1032  a.d.,' 
and  although  simpler  and  bolder  in  style,  i^as  elaborate  as 
good  taste  would  allow  in  a  purely  architectural  object  | 
It  IB  one  of  the  oldest  as  well  as  one  of  the  most  completo 
examples  of  Jain  architecture  known.  The  principal  object 
within  the  temple  is  a  cell  lighted  only  from  the  door,  con« 
taining  across-legged  seated  figure  of  the  fiod  Paresnith.| 
The  portico  is  composed  of  forty-eight  pilkn,  the  wholo| 
enclosed  in  an  oblong  court-yard  about  140  feet  by  90 
feet,  surrounded  by  a  double  colonnade  of  smaller  pillara, 
forming  porticos  to  a  range  of  fifty-five  ceUs,  which  enclose 
it  on  all  sides,  exacUy  as  they  do  in  a  Buddhist  monastery 
{vihdra\  In  this  temple,  however,  each  cell,  instead  of 
being  tne  residence  of  a  monk,  is  occupied  by  an  image  of 
ParcAU^.  and  jover  the  door,  or  on  the  jambs  of  each,  are 
sculptured'  scenes  from .  the  life  .of  the  deity.  The  whole 
interior  is  magnificenUy  oniamented! .  The  Emv&oT  Akbar^ 
by  a  farmin  dated  in  th^  nioiith  of^Babi-uUnl,.  in  the 
d7th  year  of  his.  reign^  corresponding  with  1093,  made  m 
grant  of  the. hill  ai^  temples  of  Abu,  as  well  as  of  the 
other  hills  and  places  of  Jain  pilgrimage  in  the  empire,  to 
Harb^ai  Sur,  a  celebrated  preceptor  of  the  Setdmbaif  sect 
of  the  Jain  religion^.  He  alao  prohibited  the  slaughter  of 
aninuJir  at  these  placesl'^'  The  fsrmAn  of  this  enlightened 
monarch  declared  that  "  it  is  the  rule  of  the  woEsnippeift 
of  God  to  preserve  all  religions.^ 
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ABU-BEKR  (father  of  the  virgin),  was  originally  called 
Abd-el-Caaba  {jtervant  of  the  temple),  and  received  the  name 
by  which  he  is  known  historically  in  consequence  of  the 
marriage  of  his  virgin  daughter  Ayesha  to  Mohammed.  He 
was  bom  at  Mecca  m  the  year  573  A.D.,  a  Koreishite  of 
the  tribe,  of  Benn-Taim.  Possessfsd  of  immense  wealth, 
which  ^h^had  himself  acquired  in  commer^,  and  held  in 
bigh  estoetti  as  a  judge,  an  interpreter  of  dreams,  and  a 
'depositary  of  the  traditions  of  his  race,  his  early  accession 
to  Islamism  was  a  fact  of  great  importance.  On  his  con- 
version ho  assumed  the  name  of  Abd-AUa  (servant  of  God), 
His  own  belief  in  Mohammed  and  his  doctrines  was  so 
thorough  as  to  procure  for  him  the  tkle  £1  ^ddik  (the 
faithful),  and  his  success  in  gaining  converts  was  corre- 
spondingly great  In  his  personal  relationship  to  the 
prophet  he  showed  the  deepest  veneration  and  most  un- 
swerving devotion.  When  Mohammed  fled  from  Mecca, 
Abu-Bekr  was  his  sole  companion,  and  shared  both  his 
hardships  and  his  triumphs,  remaining  constantly  with 
him  until  the  day  of  his  death.  During  his  last  illness 
the  prophet  indicated  Abu-Bekr  as  his  successor,  by  desir- 
ing him  to  offer  up  prayer  for  the  people.  The  choice 
was  ratified  by  the  chiefs  of  the  army,  and  ultimately  con- 
firmed, thoc^  Ali,  Mohammed's  son-in-law,  disputed  it, 
asserting  his  own  title  to  the  dignity.  After  a  time  Ali 
submitted,  but  the  difference  of  opinion  as  to  his  claims 
gave  rise  to  a  controversy  which  still  divides  the  followers 
of  the  prophet  into  the  rival  factions  of  Sunnites  and 
Shiites.  Abu-Bekr  had  scarcely  assumed  hid  new  position 
under  the  title  Khalifet-Kesul-AIlah  (eucceesor  of -the  prophet 
of  God),  when  he  was  called  to  suppress  the  revolt  of  the 
tribes  He<yaz  and  Nedjd,  of  which  the  former  rejected 
Islamism,  and  the  latter  refused  to  pay  tribute.  He  en- 
■countered  formidable  opposition  from  different  quarters, 
but  in  every  case  he  was  successful,  the  severest  struggle 
being  that  with  the  impostor  Mosailima,  who  was  finally 
defeated  by  Khaled  at  the  battle  of  Akraba.  Abu-Bekr's 
seal  for  the  spread  of  the  new  faith  was  as  conspicuous  as 
that  of  its  founder  had  been.  When  the  internal  disorders 
had  been  repressed  and  Arabia  completely  subdued,  he 
directed  his  generals  to  foreign  conquest  The  Irak  of 
Persia  was  overcome  by  Khaled  in  a  ^gle  campaign,  and 
there  was  eJso  a  successful  expedition  into  Syria.  After 
the  hard-won  victory  over  Mosailima,  Omar,  fearing  that 
the  sayings  of  the  prophet  would  be  entirely  forgotten 
ivhen  those  who  had  listened  to  them  had  all  been  re- 
moved by  death,  induced  Abu-Bekr  to  see  to  their  preserva- 
tion in  a  written  form.  The  record,  when  completed,  was 
^eposit^  with  Hafsu,  daughter  of  Omar,  and  one  of  the 
^vives  of  Mohammed.  It  was  held  in  great  reverence  by  all 
Moslems,  though  it  did  not  possess  canonical  authority, 
-and  furnished  most  of  the  materials  out  of  which  the 
Koran,  as  it  now  exists,  was  prepared.  When  the  authori- 
tative version  was  completed,  all  copies  of  Hafsu's  record 
Were  destroyed,  in  order  to  prevent  possible  disputes  and 
^visions.  Abu-Bekr  died  on  the  23d  of  August  634, 
iiaving  reigned  as  Khalif  fully  two  years.  Shortly  before 
hja  death,  which  one  tradition  ascribes  to  poison,  another 
to  natural  causes,  he  indicated  Omar  as  his  successor,  after 
the  manner  Mohammed  had  observed  in  his  own  case. 

ABULFARAQIUS,  Gregob  Abulfakaj  (called  also 
Barhbbraus,  from  his  Jewish  parentage),  was  bom  at 
Malatia,  in  Armenia,  in  1226.  His  father  Aaron  was  a 
physician,  and  Abulfaragius,  after  studying  under  him, 
also  practised  medicine  witn  great  succesa  His  command 
of  the  Arabic,  Syriac,  and  Greek  languages,  and  his  know- 
ledge ol  philosophy  and  theolc^,  gained  for  him  a  very 
high'  reputation.  In  1244  he  removed  to  Antioch,  and 
shortly  after  to  Tripoli,  where  he  was  consecrated  Bishop 
^  Cuba,  when  only  twenty  years  of  age.    He  was  subse- 


quently transferred  to  the  see  of  Aleppo,  and  was  elected 
in  1266  Maphrian  or  Primate  of  the  eastern  section  of 
the  Jacobite  Christums.  This  dignity  he  held  till  his 
death,  which  oecurred  at  Mai-agha,  in  Aserbgan,  in  1286. 
Abulfaragius  wrote  a  large  number  of  works  on  various 
subjects,  but  his  fame  as  an  author  rests  chiefly  on  his 
EixUnry  of  the  World,  from  th«  creation  to  his  own 
day.  It  was  written  'first  in  Syriac,  and  then,  after  a 
considerable  interval  an  abrid§^  version  in  Arabic 
was  published  by  the  author  at  the  request  of  friends. 
The  latter  is  divided  into  ten  sections,  each  of  which  con- 
tained the  account  of  a  separate  dynasty.  The  historic 
value  of  the  work  lies  entirely  in  the  portions  that  treat  of 
eastern  nations,  especially  in  those  renting  tathe  Saracens, 
the  Tartar  Mongols,  and  the  conquests  of  Genghis  Khan. 
The  other  Sections  are  full  of  mistakes,  arising  partly  no 
doubt  from  the  author's  comparative  ignorance  of  classical 
languages.  A  Latin  translation  of  the  Arabic  abridgement 
was  published  by  Dt  Pococke  at  Oxford  in  16G3.  A  por- 
tion of  the  original  text,  with  Latin  translation,  edited,  by 
no  means  carefully  or  accurately,  by  Bruns  and  F.  W. 
Kirsch,  appeared  at  Leipsic  in  1788. 

ABULFAZL,  vizier  and  historiographer  of  the  great 
Mongol  emperor,  Akbar,  was  bom  about  the  middle  of 
the  16th  century,  the  precise  date  being  uncertain.  His 
career  as  a  minister  of  state,  brilliant  though  it  was,  would 
probably  have  been  by  this  time  forgotten  but  for  the 
record  he  himself  has  left  of  it  in  his  celebrated  history. 
The  Akbar  Nameh,  or  Book  of  Akhar,  as  Abulfad's  chief 
literary  work  is  called,  consists  of  two  parts^ — ^the  first  being 
a  complete  history  of  Akbar's  reign,  and  the  seconcC 
entitled  Ayin^Ahbari,  or  Inetitvies  of  Akbar,  being  an 
account  of  the  religious  and  political  constitution  and 
administration  of  the  empire.  The  style  is  singularly 
elegant,  and  the  contents  of  the  second  part  possess  a 
unique  and  Listing  interest  An  excellent  translation  of 
that  part  by  Mr  Francis  Gladwin  was  published  in  Cal- 
cutta, 1783-6.  It  was  reprinted  in  London  very  in- 
accurately, and  copies  of  the  original  edition  are  now 
exceedingly  rare  and  correspondingly  valuable.  Abulfazl 
died  by  the  hand  of  an  assassin,  while  returning  from  a 
mission  to  the  Deccan  in  1602.  Some  writers  say  tlutt  the 
murderer  was  instigated  by  the  heir-apparent^  who  had 
become  jealous  of  the  minister's  influence. 

ABULFEDA,  Ismail  bek-Ali,  Euab-kddik,  the  cele> 
brated  Arabian  historian  and  geographer,  bom  at  Damascus 
in  the  year  672  of  the  Hegira  (1273  A.D.),  was  directly 
descended  from  Ayub,  the  father  of  the  emperor  Saladin* 
In  his  boyhood  he  devoted  himself  to  tiie  study  of  the 
Koran  and  the  sciences,  but  from  his  twelfth  year  he  was 
almost  constantly  engaged  in  military  expeditions,  chiefly 
against  the  crusaders.  In  1285  he  was  present  at  the 
assault  of  a  stronghold  of  the  Knights  of  St  John,  and  he 
took  part  in  the  sieges  of  Tripoli  Acre,  and  Ronm  In 
1298  the  princedom  of  Hamah  and  other  honours,  origin* 
ally  conferred  by  Saladin  upon  Omar,  passed  by  inherit- 
ance to  Abulfeda;  but  the  succession  was  violently .  dis- 
puted by  his  two  brothers,  and  the  Court  availed  itself  of 
the  opportunity  to  supersede  all  the  tiiree,  and  to  abolish 
the  principality.  The  sultan  Melik-el-Nassir  ultimately 
(1310)  restored  the  dignity  to  Abulfeda,  with  additional 
honours,  as  an  acknowledgment  of  his  military  services 
against  the  Tartars  and  Bibars,  the  sultan's  rival  He 
received  an  independent  sovereignty^  with  the  right  of 
coining  money,  &c,  and  had  the  title  Melik  Mowayyad 
(victorume  prince)  conferred  upon  him.  For  twenty  yeais^ 
till  his  death  in  October  1331,  he  reigned  in  tranquillity 
and  splendour,  devoting  himself  to  the  duties  of  govern- 
ment and  to  the  composition  of  the  works  to  which  he  is 
chiefly  indebted  for  his  fame.    He  was  a  munificent  patron 
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of  men  of  letteia^  who  repaired  in  large  omnbert  to  his 
craii  Abolfeda't  ehkf  historical  iltnk  is  An  AMdgemaU 
of  the  HidoTf  iff  the,  Human  Race^  in  the  f onn  of  annals, 
ettending  frm  the  creation  of  the  worid  to  the  year  1328, 
A  great  part  of  it  is  compiled  from  Uie  works  of  preTious 
writers,  and  it  is  difficult  to  determine  aecorately  what  is 
the  author's  and  what  is  not  Up  to  the  time  of  the  birth 
of  Mobammedy  the  narrative  is  very  succinct;  it  becomes 
moTO  fall  and  valuable  the  nearer  the  historian  approaches 

.  his  own  day.    It  is  the  only  source  of  information  on 

.  many  facts  connected  with  the  Saracen  empire,  and  alto- 
gether is  by  fiir  the  most  important.  Arabian  history  we 
now  possess.  Various  translations  of  parts  of  it  exist, 
the  earliest  being  a  Latin  rendering  of  the  section  relating 
to  the  Arabian  conquests  in  Sicily,  by  Dobelius,  Arabic 
professor  at  Fklarmo,  in  1610.  This  is  preserved  in 
Muratori's  J2snw»  Italiearum  Scriptores^  vol  L    The  his* 

•  toiy  from  the  time  of  Mohammed  was  published  with  a 
Latin  translation  by  Beiake,  under  the  title  AnnaUi  Mot- 
lemid  (5  vols^^  Copenhagen,  1789>-9i),  and  a  similar 
edition  of  the  earlier  part  was  published  by  Fleischer  at 

'  L^psic  in  1831,  under  the  title  Abu{f9dcB  Hittoria  Ante- 
IdamUica,  His  Orography  is  chiefly^  valuable  in  the  his- 
torical and  descriptive  ports  relating  to  the  Moslem  empire. 
From  his  necessarily  imperfect  acquaintance  with  astro- 
nomy, his  nolation  of  latitude  and  longitude,  though  fuller 
than  that  of  any  geographer  who  preceded  him,  can  m  no 
case  be  depended  on,  and  many  of  the  places  whpse  posi- 
tion he  gives  with  the  utmost  apparent  precision  cannot 
be  now  klentified.  A  complete  oiition  was  published  by 
MM.  Beinaud  and  De  Slano  at  Pans  m  1840;  and  Reinaud 
pblished  a  French  translation,  with  notes  and  illustrations, 
in  184a  MSS.  of  both  Abulfeda's  great  works  are  pre* 
served  in  the  Bodleian  Library  and  in  the  National 
library  of  France. 

ABULGHAZI-BAHADUR  (1605-1663),  a  khan  of 
EhiTSy  of  tlie  race  of  Qenghis-Ehan,  who,  after  abdicating 
in  favour  of  his  son,  employed  his  leisure  in  writinff  a 
history  of  the  Mongols  and  Tkirtars.  He  produced  a 
valuable  work,  which  has  been  translated  into  Qenni^i, 
French,  and  Russian. 

AfiUNA,  the  title  given  to  the  archbishop  or  metropoli- 
tsn  of  Abyssinia. 
ABUSHEHR    See  Busflnti. 
ABU-SIMBEL,  or  Ipsambul,  the  ancient  AhoeeU  or 
IhtncU^  a  place  in  Nubiai  on  the  left  bank  of  the  Nile, 


about  60  miles  8  W.  of  Derr,  remarkable  for  its  ancient 
Egyptian  temples  and  colosul  figures  hewn  out  d  the 
soud  rocL     For  a  description  of  these  see  Nubia. 

ABU/TEMAN,  one  of  the  most  highly  esteemed  6t 
Arabian  poets,  was  bom  at  Djacem  in  the  year  190  of  the 
Uegira  (806  a.o.)  In  the  little  that  is  told  of  his  life  it 
is  'difficult  to  distinguish  between  truth  and  fable.  He 
tttm:%  to  have  lived  in  £gypt  in  his  youth,  and  to  have> 
been  engaged  m  servile  employment,  but  his  rare  poetic 
talent  speedily  raised  him  to  a  distinguished  position  at 
the  court  of  the  caliphs  of  Bagdad.  Arabian  hisUnians 
assert  that  a  single  poem  frequently  gained  for  him  many 
thousand  pieces  of  gold,  and  the  rate  at  which  his  con- 
temporaries estimated  his  genius  may  be  understood  from 
the  saying,  that^  **  no  one  could  ever  die  whose  name  had 
been  praised  in  the  verses  of  Abu-Teman."  Besides 
writing  original  poetry,  he  made  three  collections  of  select 
pieces  from  the  poetry  of  the  East,  of  Ihe  most  important 
of  which,  called  Jlamasa,  Sir  William  Jones  speaks  highly. 
Professor  Carlyle  quoted  this  collection  largely  iaina  Specie 
mens  of  Arabic  Poetry  (1796).  An  edition  of  the  text| 
with  Latin  translation,  was  published  by  Freytag  at 
Bonn  n  828-61)^  and  a  meritorious  translation  in  Qennao 
verse  oy  Ruckert  appeared  m  184p.  Abu-Teman  died 
845  A.D. 

ABYDOS  (1.),  in  Ancun$  Geography,  a  city  of  Mysia» 
in  Asia  Minor,  situated  on  the  Hellespont,  which  is  here 
scarcely  a  mile  broad.  It  probably  was  originally  a 
Thracian  town,  but  was  afterwards  colonised  by  Milesians* 
Neariy  opposite,  on  the  European  side  of  the  Hellespont^ 
stood  Sesios;  and  it  ^-as  Bere  that  Xerxes  crossed  the 
strait  on  his  celebrated  bridge  of  boats  when  he  invaded 
Qreece.  Abydos  was  celebrated  for  the  vigorous  resistance 
it  made  when  besieged  by  Philip  IL  of  Macedon ;  and  is 
famed  in  story  for  the  loves  ol  Hero  and  Leander.  The 
old  castle  of  the  Dardanelles,  built  by  the  Turks,  lies  a 
little  southward  o)  Sestos  and  Abydos. 

ABTDOS  (2.),  in  Ancient  Geography ^  a  town  of  Upper 
Kgypt»  a  Uttle  to  the  west  of  the  Nile,  between  Ptoicmais 
and  Diospolis  Parya,  famous  for  the  palace  of  Memnon  and 
the  temple  of  Osiris.  Remains  of  these  two  edifices  are 
still  in  existence.  In  the  temple  of  Osiris  Mr  Bankes 
discovered  in  1818  the  tablet  of  Abydos,  containing  a 
double  series  of  twenty-six  shields  of  the  predecessors  of 
Bameses  the  Great.  This  tablet  is  now  deposited  in  the 
British  Museum. 
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ABYSSINIA  is  an  extensive  country  of  Eastern  Africa, 
the  limits  of  which  are  not  well  defined,  and  authorities 
are  by  no  means  agreed  respecting  them.  It  may,  however, 
be  regarded  as  lying  between  7""  SO'  and  lb""  40'  N.  lat,  and 
35*  and  40*  30'  E  long.,  having,  N.  and  N.W..  Nubia ;  E., 
the  territoiy-of  the  Danakils ;  S.,  the  country  of  the  QaUas; 
and  W.,  the  regions  of  the  Upper  Nil&i   It  has  an  area  of 

>  It  is  Qsaal  to  taclade^  Abjssinia  the  flat  country  which  lies  between 
U  tod  the  Bed  Set,  and  to  re^idtho  Utter  as  forining  its  bonndaiy  on 
(beeest  This,  however,  Is  not  etiietly  eorreet  Abynlnia  proper  com- 
prises only  the  monntaiooas  portkm  of  this  territory,  the  low  lying  por- 
tion being  inhabited  by  distinct  and  hostile  tribes,  and  claimed  by  the 
Viceroy  of  Cgypt  as  part  of  his  dominiona.  The  low  country  is  very 
Q&bealthy,the  soil  dry  and  arid,  and  with  few  exceptions  uncultivated, 
whereas  the  highlands  are  generally  salubrious,  well  watered,  and  in 
Bsny  pans  very  fertile.  This  arid  track  of  coiintxy  ia  only  a  few  miles 
broad  at  Uassowah,  in  the  north,  but  widens  out  to  200  or  300  miles  at 
Tsjurrsh,  In  the  south.  It  ts,  in  a  great  measure,  owing  to  Abyssinia 
beiog  thus  cut  off  from  intercourse  with  the  dvUised  world  by  this  in- 
boepitable  region,  which  has  for  three  oenturlsB  been  tn  fbe  hands  of 
tnomiea,  that  it  Is  at  present  so  Sax  sank  in  ignocaaos  and  barbarism. 


abont  200,000  square  miles,  and  a  population  of  from 
3,000,000  to  4,000,000. 

The  name  Abyssinia,  or  more  properly  Habossittia,  is 
derived  from  the  Arabic  word  Haheechj  which  signifies 
mixture  or  confusion,  and  was  applied  to  this  countiy  by 
the  Arabs  on  account  of  the  mixed  character  of  the  people, 
llus  was  subsequently  Latinised  by  the  Portuguese  inta 
Ahassia  and  Ahauinoe^  and  hence  the  present  nama  The 
Abyssinians  call  themselves  Itiopyavan,  and  their  coimtiy 
ItiopiOj  or  Mangkeeta  Itiopia,  the  kingdom  of  Ethiopia: 

The  country  of  Abyssinia  rises  rather  abruptly  from  the 
low  arid  district  on  the  borders  of  the  Red  Sea  in  lofty 
ranges  of  mountains,  and  slopes  away  more  gradually  to 
the  westward,  where  the  tributaries  of  the  Nilohave  formed 
numerous  deep  valleys.  It  consists  for  the  most  part  of 
extensive  and  elevatod  table-lands,  with  mountain  ranges 
extending  indifferent  directions,  and  intersect«^  by  numerous 
valleys.  The  table-lands  are  gencraUy  from  6000  to  9000 
feet  above  the  level  of  the  sea,  but  in  the  south  there  ait 
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cf  coDsider&ble  extent^  wMch  attain  a  Le^ht  of  more 
than  lOjOOO  feet  The  moantains  in  varioaa  parts  of  the 
countiy  rise  to  12,000  and  13,000  feet  above  the  sea,  and 
«ome  <tf  the  peaks  of  Semen  are  said  to  reach  to  15,000 
^eet,  and  to  be  always  oovexed  with  snow.  The  average 
tieight  of  the  range  which  divides  the  siareema  lowing  to 
<the  east  from  those  that  flow  westward  is  about  8000  feet, 
oiaing  t(>  10,000  or  11,000  in  the  south,  and  sinking  intlie 
north.  The  whole  country  presents  the  appearance  of 
lianng  been  broken  up  and  tossed  about  in  a  remarkable 
manner,  the  mountains  assnming  wild  and  fantastic  forms, 
ifith  aides  frequently  abrupt  and  precipitous,  and  only 
^usceasiWft  by  very  difficult  passes  The  Samen  range  of 
mountains  are  Ae*highest  in  Abyssinia,  and  together  with 
the  Lamalmon  and  Lasts  mountains  form  a  long  but  not 
continuous  chaiui  running  from  north  to  south. 


Sketch  Chart  of  AbyssInUL 

The  principal  rivers  of  Abyssinia  are  tributaries  of  the 
Kile;  The  western  portion  of  the  country  may  be  divided 
into  three  regions,  drained  respectively  by  the  Mareb,  the 
Atbara,  and  tibe  AbaL  The  most  northern  of  these  rivers 
is  the  Mareb^  which  rises  in  the  nHwntaius  of  Taranta, 
flows  first  south,  then  west,  and  afterwards  turns  to  the 
north,  where  it  is  at  length,  after  a  xxnirse  ol  upwards  of 
<600  miles,  lost  in  the  sand,  but  in  ibe  rainy  season  it  falls 
into  the  Atbara.  The  Atbara^  or  Takazsa^  rises  in  the 
mountains  of  Lasts,  and  flowing  first  north,  th^n  west,  and 
again  toming  to  the  north,  at  length  falls  into  the  Nile, 
after  a  course  of  about  800  miles.  TheAbai,Bahr^-Aaek 
or  Blue  River,  the  eastern  branch  of  the  Nile,  and  considered 
by  Bruoe  to  be  the  main  stream  of  that  river,  rises  from 
two  mountains  near  Qeesh,  in  lat  10**  59'  25'  N ,  long. 
dOl^'t^'  30*  R,  about  10,0Q0  feet  above  the  level  of  the 
«ea.  It  flows  first  north  to  the  Lake  of  Dcmbea  or  Tzana, 
then  takes  a  long  semidrcalar  sweep  round  the  province  of 
Ckxijam,  and  afterwards  flows  northward  to  about  the  loth 
degree  of  N.  lat,  where  it  unites  with  the  Bahr-el-Abiad, 
which  has  now  been  asoertained  to  be  the  true  Nile.  The 
Haw&sl).  the  principal  river  of  eastern  Abyssinia,  rises  about 
lat  Q*'  30'  N.,  long.  38"*  R,  and,  flowing  in  a  north-easterly 
-''^izection  towards  the  Bed  Sea,  is  lost  in  Lake  Aussa,  lat 


ir25'N.,long.4l?40'R  The  principal  lake  of  Abyssinii^ 
is  the  Dembea,  which  lies  between  11  30^  and  12^  SO'  N. 
lat,  and  S?""  and  Sr  35'  £.  long.,  being  about  60  miles  in 
length  by  40  ix\  width,  and  containing  a  number  of  smaU 
islands.  It  is  fed  by  numerous  small  stxeama.  The  lake 
of  Ashangi,  in  lat  1 2°  35'  N.,  long.  SS^"  4^  £.,  is  about  4 
miles  long  by  3  broadband  upwards  of  8000  feet  above th» 
se& 

The  fundamental  rocks  of  IRffi,  «ad  probably  of  all 
Abyssinia,  are  metamorphie.  They  compose  the  mass  of 
the  table-land,  and  whOe  thsy  oecopy  no  inoonsideiablo 
portion  of  its  surf  aoe,  they  are  eacpeeed,  in  Tigr4  at  least,  in 
every  deep  vaQey.  The  mefcamorpluca  vary  greatly  in 
mineral  character,  "every  intermediate  grade  b^og  found 
between  the  most  coarsely  crystalline  granite  and  a  slaty 
rock  so  little  altered  that  the  lines  of  the  original  bedding 
are  still  apparent  Perhaps  the  most  prevSent  form  of 
rock  is  a  rauier  finely  cTfstaillinegneissL  Homblendehschist 
and  mica-schist  are  met  with,  but  neither  of  the  minerals 
from  which  they  are  named  appears  to  be  so  abundant  as 
in  some  metamorphie  tracts.  On  the  other  hand,  a  compact 
f elspathio  rock,  approaching  felsite  in  composition,  is  pre- 
valent in  places,  as  in  the  Sum  defile,  b^een  Komayli 
^and  Senaf 6."  Thiste  are  a  few  exceptions,  but  as  a  general 
'rule  it  may  be  asserted  that  in  the  neighbourhood  of  the 
route  followed  by  the  British  army,  so  much  of  the  country 
as  is  more  than  8000  feet  above  tibie  sea  consists  of  bedded 
traps,  and  this  is  probably  the  case  in  general  over  Abys- 
sim&>  "  Between  the  traps  and  the  metamorphics  a 
series  of  sandstones  and  limestones  intervene,  one  group  of 
the  former  underlying  the  latter.  The  limestone  alone  is 
f ossiliferous,  and  is  of  Jurassic  age."  "  On  the  route  to 
Magdala  volcanic  rocks  were  first  met  with  at  Senafd,  where 
several  hHIs  consist  of  trachyte,  passing  into  claystone  and 
basalt  Trap  hills,  chiefly  of  tr^hyte,  are  dotted  over  the 
country  to  the  southward  as  far  as  Fokada,  a  distance  of 
nearly  30  miles.  Here  a  great  range  di  bedded  traps  com- 
mences, and  extends  for  about  25  miles  to  the  south,  pass- 
ing to  the  west  of  Adigerat*  At  Meshek,  two  marches 
south  of  Antalo,  "  the  route  entered  high  ranges  entirely 
composed  of  trap,  and  thence  no  other  rocks  were  seen  as 
far  as  Magdala."  "*  The  trapjpean  rocks  belong  to  two  dis- 
tinct and  unconformable  groups.  The  lower  of  these  is 
much  inclined,  while  the  higher  rests  on  its  uptumed  and 
denuded  edges.'*  Denudation  has  evidentiy  been  going  on 
to  a  great  extent  in  this  country.  One  of  its  most  striking 
features  are  the  deep  ravines  which  have  been  n^orked  out 
by  the  action  of  the  streams,  sometimes  to  the  depth  of 
3000  or  4000  feet  "  How  much  of  the  Abyssinian  high- 
lands has  been  removed  by  these  great  torrents,  and  spread 
as  an  alluvial  deposit  over  the  basin  of  the  Nile  r  ^Probably 
over  the  whole  of  northern  Abyssinia  there  existeci  at  least 
4000  feet  of  bedded  traps,  of  which«now  only  a  few  vestiges' 
remain.*'— JT.  T.  Blanfard. 

Abyssinia  is  said  to  enjoy  "probably  as  salubrious  a 

climate   as  any  oountry  on  the  face  of  the  globoL" 

Parkytu.     The  heat  is  by  no  means  oppressive,  a  fine^ 
light  air  counteracting  the  power  oLthe  sun ;  and  during 
the  rainy  season,  the  sky  being  doudy,  the  weather  is 
always  agreeable  and  cool,  while  the  rain  itself  is  not  very 
severe.     In  certain  of  the  low  valleys,  however,  malarious 
influences  prevail  before  and  after  the  rainy  season,  and 
bring  on  dangerous  fevers.     On  the  higher  parts  the  oold 
is  sometimes  intense,  particularly  at  n^t     The  natural 
division  of  the  seasons  is  into  a  cold,  a  hot,  and  a  rainy 
season.     The  cold  season  may  be  said  to  extend  from; 
October  to  February,  the  hot  from  the  beginning  of  March  [ 
to  the  middle  of  June,  and  the  wet  or  monsoon  period  from  I 
this  time  to  the  end  of  September.    The  rainy  season  is  of 
importance,  not  only  in  equalising  the  temperature,  ineieasiDg 
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tiie  feitniiy,  and  keeping  up  the  water  snpply  of  the  coontiy, 
imt,  es  Sir  S.  Baker  bas  showni  it  plays  a  moat  important 
port  in  the  annnal  OTorflow  of  tJie  Nile. 

On  the  eommits  and  slopes  of  the  highest  moontaina 
the  vegetation  is  of  a  thoroaghly  temperate  and  even 
English  character ;  the  plateaux  have  a  flora  of  the  same 
character ;  while  on  the  lower  slopes  of  the  hills  and  in  the 
nivines  occur  many  trees  and  shrubs  of  warmer  dimes. 
**  The  general  appearance  of  the  plateaux  and  plains  is  that' 
x)f  a  comparatively  bare  country,  with  ti«es  and  bushes 
thinly  scattered  over  it,  and  clumps  and  groves  only  occur- 
ring round  villages  and  churches.  But  the  glens  and  ravines 
in  the  plateau  sides,  each  with  its  little  bright  spring,  are 
often  thickly  wooded,  and  offer  a  delicious  contrast  to  the 
open  country.''^-ifarMam.  This  refcn  more  particularly 
to  the  northern  portion  of  the  country,  tiiat  drained  by  the 
^areb;  the  central  and  southern  parts  are  much  more  fertile 
and  productiva  Here  the  fertility  is  so  great  that  in  some 
parts  three  crops  are  raised  annually,  i^^culture  receives 
considerable  attention,  and  large  quantities  of  maize,  wheat, 
barley,  peas,  beans,  &c,  are  grown.  Very  extensively 
cultivated  is  tef  (Poa  abymniea),  a  herbaceous  plant  with 
grains  not  larger  than  the  head  of  a  pin^  of  which  is  made 
the  broad  in  general  nee  throughout  the  country.  The  low 
grounds  produce  also  a  kind  of  com  called  tocussa,  of 
which  a  black  bread  is  made,  which  constitutes  the  food  of 
the  lower  classes.  Coffee  grows  wild  on  the  western 
moontains,  and  the  vine  and  sugar-cane  are  cultivated  in 
favourable  localities.  Cotton  is  also  grown  to  a  consider- 
able extent  Among  the  fruit-trees  are  the  date,  orange, 
lemon,  pomegranate,  and  banana.  Myrrh,  balsam,  and 
various  kinds  of  valuable  medicinal  plants  are  common. 

Most  of  the  domestic  animals  of  Europe  are  found  here. 
The  cattle  are  in  general  small,  and  the  oxen  belong  to  the 
htunped  rooei  The  famous  Galla  oxen  have  horns  some- 
times fovir  feet  long.  The  sheep  belong  to  the  short  and 
fat-tailed  race,  and  are  covered  with  wool  Qoats  are  very 
common,  and  have  sometimes  horns  two  feet  in  length. 
The  horses  are  strong  and  active.  Of  wild  animals  the 
spotted  hysena  is  among  the  most  numerous,  as  well  as  the 
fiercest  and  most  destructive,  not  only  roaming  in  immense 
numbers  over  the  country,  but  frequently  entering  the 
-towns,  and  even  the  houses  of  the  inhabitants.  The 
elephant  and  rhinoceros  are  numerous  in  the  low  grounds. 
The  Abyssinian  rhinoceros  has  two  horns ;  its  skin,  which 
has  no  folds,  is  used  for  shields,  and  for  lining  drinking 
vessels,  being  regarded  as  an  antidote  to  poison.  Crocodiles 
and  hippopotami  are  plentiful  in  the  rivers ;  lions,  panthers, 
4md  leopanis  are  seen  occasionally,  and  buffaloes  frequently. 
Among  other  animab  may  ^  mentioned  as  common  various 
epedcs  of  antelopes,  wild  swine,  monkeys,  hares,  squirrels, 
several  species  of  hyrax,  jackals,  &c. 

The  buds  of  Abyssinia  are  veiy  numerous,  and  many  of 
them  remarkable  for  the  beauty  of  their  plumage.  Great 
numbers  of  eagles,  vultures,  hawks,  and  other  birds  of  prey 
are  met  with;  and  partridges,  snipes,  pigeons,  parrots, 
thrushes^  and  swallows  are  veiy  plentiful  Among  insects 
the  most  numerous  and  useful  is  the  bee,  honey  everywhere 
constitnfing  an  important  part  of  the  food  of  the  inhabi- 
tants, and  several  of  the  provinces  paying  a  large  proportion 
of  their  tribute  in  this  article.  Of  an  opposite  chiss  is  the 
locust,  the  ravages  of  which  here,  as  in  other  parts  of 
Northern  Africa,  are  terriblei  Serpents  are  not  numerous, 
but  several  species  are  poisonous. 

The  inhabitants  of  Abyssinia  form  a  number  of  different 
tribes,  and  evidently  belong  to  several  distinct  races.  The 
majority  are  of  the  Caucasian  race,  and  are  in  general  well- 
iormed  and  handsome,  with  straight  and  regular  features, 
lively  ^es,  hair  long  and  straight  or  somewhat  curled,  and 
vcolour  dark  olive,  approaching  to  black.    Btippell  regards 


them  as  identical  in  features  with  tbe  Bedouin  Arabs.  The 
tribes  inhabiting  Tigr6,  Amhara,  A^w,  4ec.,  belong  to  thia 
race.  The  Qalla  race,  who  came  ongmally  from  the  8outh| 
have  now  overrun  the  greater  port  of  the  country,  constir 
tuting  a  large  portion  of  the  soldiery,  and,  indeed,  there  art 
few  of  the  chiefs  who  have  not  an  intermixture  of  Qalla 
blood  in  their  veins.  They  are  fierce  and  turbulent  in  ^ 
character,  and  addicted  to  cruelty.  Many  of  them  are  still  * 
idolaters,  but  most  of  them  Iiave  nowadonted  the  Moham- 
medan faith,  and  not  a  few  of  them  the  Christianity  of  the 
Abyssinians.  They  are  generally  large  and  weil-buii.t,'of  a 
brown  complexion,  with  regular  featujres,  small  deepl/-siuiU 
but  very  bright  eyes,  and  long  Uack  hair.  A  race  of  Jeus, , 
known  by  the  name  of  Falashai,  inhabit  the  district  of 
Samen.  They  affirm  that  their  forefathers  came  into  tha  I 
country  in  the  days  of  Rehoboam,  but  it  seems  more 
probable  that  they  arrived  about  the  time  of  the  destruction 
of  Jerusalem.  From  the  10th  century  they  eryoyed  their 
own  constitutional  rights,  and  were  subject  to  their  own 
kings,  who,  tliey  pretend,  were  descended  from  King  David, 
untjl  the  year  1800,  when  the  royal  race  became  extinct, 
and  they  then  became  subject  to  Tigrd. 

The  prevailing  religion  of  Abyssinia  is  a  rciy  corrupted 
form  of  Christianity.  This  is  professed  by  tlie  m2\iority  of 
the  people  as  well  as  by  the  reigning  princes  of  the  different 
states.  There  are  else  scattered  over  the  country  many 
Mohammedans,  and  some  Falashas  or  Jcwa  Christianity 
was  introduced  into  this  country  about  the  year  330,  but 
since  that  time  it  has  been  so  corrupted  by  errors  of  various 
kinds  as  to  have  become  little  more  than  a  dead  formality 
mixed  up  with  much  superstition  and  Judaism.  Feasts 
and  fast-days  are  very  freiquent,  and  baptism  and  the  Lord's 
supper  are  dispensed  after  the  manner  of  the  Greek  Church. 
The  children  are  circumcised,  and  the  Mosaic  command- 
ments with  respect  to  food  and  purification  are  observed. 
The  eating  of  animals  which  do  not  chew  the  cud  and  which 
have  not  cloven  hoofs  is  prohibited.  The  ecclesiastical  body 
is  very  numerous,  consisting  of  priests  of  various  kinds^ 
with  monks  and  nuns,  and  is  looked  upon  with  great  awe 
and  reverence.  If  a  priest  be  married  previous  to  his 
ordination,  he  i»  allowed  to  remain  so ;  but  no  one  can 
marry  after  having  entered  the  priesthood.  The  primate 
or  chief  bishop  is  called  Abvna  {i.e.,  our  father),  and  is 
nominated  by  the  patriarch  of  Cairo,  whom  they  acknow- 
ledge as  their  spiritual  father.  The  churches  are  rude 
edifices,  chiefiy  of  a  circular  form,  with  thatched  roofs,  the 
interior  being  divided  into  three  compartments, — an  outer 
one  for  the  laity,  one  ^s-ithin  for  the  priests,  and  in  the 
centre  the  Holy  of  Holies,  exactly  after  the  maimer  of  a 
Jewish  temple.  The  worship  consists  merely  in  reading 
passages  of  Scripture  and  dispensing  the  Lord's  tnpi'cr, 
without  any  preaching.  Like  the  Greek  Church,  they  l:,.7e 
no  images  of  any  kind  in  their  places  of  worship,  but  i<ih.U 
ings  of  the  saints  are  very  common — their  faces  alwav;}  in 
fuS,  whatever  may  be  the  position  of  their  bodies.  They 
have  iimumerable  saints,  but  above  all  is  the  Virgin,  whom 
they  regard  as  queen  of  heaven  and  earth,  and  the  great 
intercessor  fur  the  sins  of  mankind.  Their  reverence  for  a 
saint  Lb  often  greater  than  for  the  Almighty,  and  a  man 
who  would  not  hesitate  to  invoke  the  name  of  his  Maker  in . 
witness  to  a  falsehood  may  decline  so  to  use  the  name  of 
*St  Midiael  or  St  George.  Legends  of  saints  and  works  of 
religious  controversy  form  almost  their  entire  literature. 
"At  present,"  says  Bishop  Gobat,  '<the  Christians  of 
Abyssinia  are  divided  into  three  parties,  so  inimical  to  each 
ether  that  they  curse  one  another,  and  will  no  longer  par- 
take of  the  sacrament  together.  It  is  one  single  point  of 
theology  that  disunites  them — ^the  unceasing  dispute  con* 
ceming  the  unction  of  Jesus  Chxist" 

In  manners  the  Abyssinians  are  rude  and  barbaroui,. 
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Engagod  as  tli^  ara  in  joontinual  wan,  and  aociistomed 
lo  uoodshedt  humaa  life  ia  litde  regarded  among  them. 
MnrdeiB  and  execationa  aze  frequent,  and  yet  cmelty  is 
aaid  not  to  be  a  marked  f  eatora  of  their  character ;  and  m 
wax  thev  seldom  kill  their  prisoners.  When  one  ia  con- 
victed of  mnrder,  he  is  hand^  over  to  the  relatives  of  the 
deceased,  who  may  either  pnt  him  to  death  or  accept  a 
ransom.  When  the  murdered  person  has  no  relatives,  the 
priests  take  upon  themselves  the  office  of  avengers.  The 
Abyssuuans  are  irritable,  bat  easUy  appeased ;  and  are  a 
gay  people,  fond  of  festive  indulgences.  On  every  festive 
occasion,  as  a  saint's  day,  birth,  marriage,  &c.,  it  is 
customary  for  a  rich  man  10  collect  his  friends  and  neigh- 
bours, and  kill  a  cow  and  one  or  two  sheep  The  principal 
parts  of  the  cow  are  eaten  raw  while  yet  warm  and  quiver- 
ing, the  remainder  being  cut  into  small  pieces,  and  cooked 
with  the  favourite  sauce  of  batter  and  red  pepper  past& 
The  raw  meat  in  this  way  is  considered  to  be  very  supenor 
in  taste  and  much  tenderer  than  when  cold.  *'  I  can 
readily  believe,"  says  Mr  Park3ms,"  that  raw  meat  would  be 
preferred  to  cooked  meat  by  a  man  who  fn)m  childhood 
had  been  accustomed  to  it"  The  statement  by  Bruce 
respecting  the  cutting  of  steaks  from  a  live  cow  has  fre- 

rintly  been  called  in  question,  but  there  con  bo  no  doubt 
t  Bruce  actually  saw  what  he  narrates,  though  it  woiil() 
appear  to  have  been  a  very  exceptional  case.  Mr  Parkyns 
was  told  by  a  soldier,  '*  that  such  a  practice  was  not  un- 
common among  the  Gollaa,  and  even  occasionally  occurred 
among  themselves,  when,  as  m  the  case  Bruce  relates,  a  cow 
hod  iMSon  stolen  or  taken  ui  foray  "  The  principal  drinks 
are  mite,  a  kind  of  mead,  and  fyouaa^  a  sort  of  beer  made 
from  fermented  cokes  Their  dress  consists  of  a  largo 
folding  mantle  and  close-fitting  drawers .  and  their  bouses 
ore  very  rude  structures  of  a  conical  form,  covered  with 
thatch.  Marriage  is  a  very  slight  connection  among  them, 
dissolvable  at  any  time  by  cither  of  the  parties .  and  poly- 
gamy is  by  no  means  uncommon.  Hence  there  v  little 
family  affection,  and  what  exists  is  only  among  children  of 
the  same  father  and  mother  Children  of  the  same  father, 
but  of  different  mothers,  are  said  to  be  "  always  enemies  to 
each  other  "--G'o6at 

Abyssinia  is  one  of  the  most  ancient  monarchies  in  the 
world,  and  has  been  governed  from  time  unmemonal  by  an 
emperor  For  many  years,  howovor.  until  the  accession  of 
the  late  Emperor  Theodore,  he  hud  been  a  mere  puppet  in 
the  hands  of  one  or  other  of  hiii  clucfa  E^b  r-hief  is 
entire  mastei  of  all  sources  of  rovcnue  within  his  territoi^, 
and  has  practically  full  prAvnr  of  Life  and  death.  Uis  Kub- 
jcction  consists  u  an  ohh^tion  to  send  from  time  to  time 
presents  to  his  superior,  and  to  follow  him  tjo  war  with  aH 
large  a  force  as  he  can  muster  For  nevcral  generations 
the  emperor  had  been  Lttle  better  than  a  prisoner  in  hi!« 
palace  at  Oondar.  his  sole  rcvmmo  consisting  of  h  Bmall 
stipend  and  the  tolls  of  tbit  weekly  m.irketti  of  that  city, 
the  real  power  being  in  the  bands  of  the  ras  or  vizior  of 
the  empire,  whs  was^  always  the  most  powerful  chief  for  the 
tima  If  at  any  time  a  chief  *'  has  found  himself  strong 
enough  to  march  upon  the  capital,  he  has  done  so,  placed 
upon  the  throne  another  puppet  emperor,  and  been  by  him 
appointed  ras  or  rizier,  till  a  rival  stronger  than  himself 
eould  torn  him  out  and  take  his  place  " — Dr  Beke, 

The  three  principal  provinces  of  Abyssinia  are  Tigr6  in 
the  north,  Amhara  (in  which  Oondar  the  capital  is  situated) 
in  the  centre,  and  6hoa  in  the  south  The  governors  of 
these  have  all  at«difierent  times  assumed  the  title  of  Raa 
Throe  other  provinces  of  some  importance  are  Lasts  and 
Waag.  whose  capital  is  Sokota ;  Oodjam.  to  the  south  of 
Lake  Dembea ;  and  Kivoro,  to  the  west  of  that  lake,  the 
birth-place  of  the  Emperor  Theodora  The  two  provinces 
of  Tigr^  and  Shoa  have  generally  been  in  a  state  of  rebellion 


from  or  acknowledged  independence  of  the  central  power  at 
Oondar.  The  geographical  position  of  Tigr6  enhfuioes  its 
political  imnortance,  as  it  lies  between  Gondar  and  the  sea 
at  Massowan,  and  tiiua  holds  as  it  were  4he  gate  of  the 
capital  The  province  of  Shoa  is  almost  aepeiated  from 
that  of  Amhara  by  the  WoUa  Qallas,  a  Mohammedan  tribe, 
and  for  a  long  time  the  former  had  been  virtually  indepen- 
dent, and  governed  by  a  hereditary  line  of  princes,  to  one 
of  whom  the  Indian  government  sent  a  special  embassy 
under  Major  Harris  in  1841. 

The  principal  towns  are  Oondar  in  Amhara,  the  former 
capital  of  the  kingdom,  and  containing  about  7000  inhabit- 
ants. Debra  Tabor  in  Amhara,  formerly  a  small  village, 
but  which  rose  to  be  a  place  of  considerable  size  in  conse- 
quence  of  the  Emperor  Theodore  having  fixed  upon  it  as 
his  residence,  and  near  it  was  Oaffat,  where  the  European 
workmen  resided.  It  was  burned  by  the  emperor  when  he 
set  out  on  his  fatal  march  to  Ma^ala.  Adowa  is  the 
capital  of  Tigr6,  and  the  second  city  in  the  empire,  having 
aboat  6000  inhabitants  Antalo  is  also  one  of  the  principal 
towns  of  Tigr6,  and  the  capital  of  Enderta.  Near  Antalo 
is  Chelicut!  Sokota,  the  capital  of  Lasta  Waag,  is  a  town 
of  considerable  siza  The  capital  of  Shoa  is  A^kober,  and 
near  it  is  Angolalo,  also  a  place  of  considerable  size.  Tha 
capital  of  Agam6  is  Adigerat 

The  hmguage  of  the  religion  and  literature  of  the  oonntiy 
is  the  Oeez,  which  belongs  to  the  £  liiopic  class  of  languages,  ■ 
and  is  the  ancient  language  of  Tigr^;  of  this  the  modem 
Tigr6  is  a  dialect  The  Amharic,  Uie  language  of  Amhara^ 
is  that  of  the  court,  the  army,  and  the  mert:hants,  and  is 
that  too  which  travellers  who  penetrate  beyond  Tign^  have 
ordinarily  occasion  to  use.  But  the  Agow  in  its  various 
dialects  is  the  language  of  the  people  in  some  provinces 
almost  exclusively,  and  in  others,  where  it  has  been  super- 
seded by  the  language  of  the  dommant  race,  it  still  exists 
among  the  lowest  classes  This  last  is  believed  to  be  the 
onginal  language  of  the  people;  and  from  the  affinity  of  the 
Oeez,  Amharic,  and  cognate  dialects,  to  the  Arabic,  it 
seems  probable  that  they  were  introduced  by  conquerors  01 
settlers  from  the  opposite  shores  of  the  Red  Sea.  The 
Oallas,  who  have  overrun  a  great  part  of  Abyssinia*  have 
introduced  their  own  language  into  various  parts  of  tho 
country,  but  in  many  cases  they  have  adopted  the  hmguage 
of  the  people  among  whom  they  have  come.  The  literature 
of  Abyssmia  is  very  poor,  and  contains  nothing  of  much 
value  During  the  late  war  the  libranes  in  cunnoction 
with  the  religious  communities  were  found  to  contain  only 
modem  works  of  little  interest  On  the  capture  of  Magdala, 
a  large  number  of  MSS.  were  foimd  there.  Which  had  been 
brought  by  Theodore  from  Oondar  and  other  parta  Of 
these  359  were  brought  home  for  examination,  and  are 
now  deposited  m  the  British  Museum  The  oldest  among 
them  belong  to  the  15th  and  16th  centuries,  but  the  great 
bulk  of  them  are  of  the  17th  and  18th,  and  some  ui-e  of 
the  present  century.  They  are  mostly  copies  of  the  Holy 
Scnptures,  canom<^  and  apociyphal,  including  the  Book  of 
Enoch,  prayer  and  hymn  books,  misMi^li^  y ves  of  saints,  and 
translations  of  various  of  the  Oreek  fatiiers. 

The  trade  and  manufactures  of  Abyssinia  are  insignificant, 
the  people  being  chiefly  engaged  in  agricaltare  and  pastoral 
pursuita  Ootton  cloths,  the  universtd  dress  of  the  country, 
are  made  in  lar^  quantities.  The  preparation  of  leather 
and  parchment  is  also  carried  on  to  some  extent,  and  manu- 
factures of  iron  and  brass.  "The  Abyssiniahs  are,  I 
think,"  says  Mr  Markham,  "  capable  of  civilisatioa  Their 
agriculture  is  good,  their  manufacturesvare  not  to  be 
despised;  but  the  combined  effects  of  isdation,  Oalla 
inroads,  and  mtemal  anarchy,  have  thrown  them  back  for 
centuries."  The  foreign  trade  of  Abyssinia  is  carried  on 
entirely  through  Massowah.  Its  princix>al  imports  are  lead. 
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tin^'copper,  silk,  gunpowder,  glass  wares,  Persian  "carpet87 
and  coioored  cloths.    The  chief  exports  are  gold,  ivory, 
6<aves,  coffee,  butter,  honey,  and  wax. 
^Abysauiia,  or  at  le^st  the  northern  portion  of  ity'^was 
inchxded 'in  the  andeni^ngdom  of  Ethiopia. .  The  conneo- 
tioD  between  £!gypt  and  Ethiopia  was  in  early  times  very 
intimate,  and  occasionally  the  two  countries  were  under 
the  same  roler,  so  that  the  arts  and  civilisation  of  the  one 
naturally  found  their  way  into  :the  other.    In  early  times, 
too,  the  Hebrews  had  comiGercial  intercourse  with  the 
Ethiopians ;  and  according  to  the  Abyssinians,  the  Queen 
of  Sheba^  who  visited  Solomon,  was  a  monarch  of  their 
country,  and  from  her  son  Menilek  the  kings  of  Abyssinia 
are  descended.     During  the  captivity  many  of  the  Jews 
settled  here,  and  brou^K  with  them  -&  knowledge  of  the 
Jeim]^  religion.     Under  the  Ptolemies,  the  arts  as  wqU  as 
the  enteipnse  of  the  Greeks  entered  Ethiopia,  and  led  to 
the  establishment  of  Qreek  colonies.     A  Greek  inscription 
at  Adulis,  no  longer  extant^  but  copied  by  Cosmos,  and 
preserved  in    his  Topograpkia  Christiana,  records  that 
Ptolemy  Eueigetes,  tbe  tibird  of  the  Greek  dynasty  in  Egypt, 
invaded  the  countries  on  both  sides  of  the  Bed  Sea,  aiid, 
having  reduced  most  of  the  prpvinces  of  Tigrd  to  subjection, 
returned  to  the  port  o{  AduUs,  and  there  oJVred  sacrifices 
to  Jupiter,  Mars,  aind  Neptuna    .  Another  inscription,  not 
so  ancient,  found  at  Axum,  and  copied  by  Salt  and  others, 
states  tfiat  Aeizanas,  king  of  tka  Axomites,  the  Home- 
rites,  d^,  conquered  the  nation  of  the  Bagos,  and  returned 
thanks  to  his  father,  the  god  Mass,  lor  hisr  victory.     The> 
ancient  kingdom   ci  Auxume  flourished  in  the  first  or 
second  oentniy  of  our  era,  and  was  at  one  time  nearly 
coextensive    witb^tha  modern  Abyssumk     The  capita] 
Auxume  and  the  seaport  Adnlia  were  then  the  chief 
centres  of  the  trade  with  the  interior  of  Africa  in  gold  dUst, 
ivoiy,  leather,  aibmattcs,  &c    At  Axum,  the  Site  of  the 
andent  capital^  iDany  vestiges  of  its  former  greatness  still 
exist;  and  the  rains  of  Adulis,  which  was  once  &  sei^rt 
on  t^  Bay  of  Annesley,  are  now  about  4  miles  from  the 
shorer   Christiaaity  was  introduced  into  the  country  by 
Fmmentius,  who  was  consecrated  first  bishop  of  Abyssinia 
by  St  Athsmasius  of  Alexandria;'  about  ajx  d30L  «  Subse- 
quently the  monastic  system  wa^  introduced,  and  between 
470  a^  480  a  great  company  of  monks  appear  to  have 
entered  and  established  themselvee  in  the  countiy.'ft  l^ce 
that  time  Monacfaism  has  been  -a  power  am6ng  the  people. 
And  not  without  its  influence  on  tiie  comse  of  events.    In 
522.  the  king  of*  the  Homerites,  on  the  opposite  coast  of 
the  Red  Sea,  having  pesseeuted  the  Christians,  the  Empea>r 
Justinian    requested    the   king  of  Abyssinia,  Caleb  or 
Elesbaan,  to  avel^  their  cause.  ^  He  accordingly  collected 
on  army,  crossed  over  into  Arabia,  and  conquered  Yemen, 
which  remained  subject  to  Abyssinia  for  67  years.   This  was 
the  most  flourishing  period  in  the  annals  of  l£ecoimtry.  The 
Ethiopians  possessed  the  richest  part  of  Arabia,  carried  on  a 
large  trader  which  extended  as  far  as  India  and  Ceylon,  and 
were  in  constant  communication  with  the  Greek  empire. 
Their  expulsion  from  Arabia,  followed  by  the  conquest  of 
£^ypt  by  the  Mohammedans  in  the  middle  of  t^  7tii 
centuiy^chani^  this.state  of  aflairs,  and  the  continued  ad- 
vances of  the  foUowezs  of  the  Prophet  at  length  out  them 
off  from  almost  every  means  of  communication  vitii  the 
civiliaed  world ;  so  that,  as  Gibbon  says,  "  encompassed  by 
the  enemies  of  their  religion,  the  Ethiopians  slept  for  near  a 
thousand  years,  forgetfcd  of  the  world  by  whom  they  were 
foTgotteu."    About  a.i>.  960,  a  Jewish  princess,  Judith, 
conceived  the  bloody  design  of  murdering  aJU  the  members 
of  the  royal  family,  and  of  estabtiahing  herself  in  their  stead. 
During  the  execution  of  this  project,  the  infant  king  was 
carried  off  by  some  faithful  adherents,  and  conveyed  to  Shoe, 
where  hie  authooi^  was  aeknowledged,  while  Judith  reigned 


foir  40  years  over  the  rest  of  the  kingdom,  and  transmitted 
the  crown  to  her  descendants.  T  In  1268  the  kingdom  was 
restored  to  the  royal  house  in  the  person  of  Icon  Imlaa  tki 
:1^  Towards  the  close  of  the,  15th  century  the  Portuguese 
missions  into  Abyssinia '  commenced,  f  A  belief  had  long' 
prevailed  in  Europe  of  the  existence  of  a  Christian  kingdom 
in  the  far  oast,  whoso  monarch  was  known  as  Prester  John,* 
and  various  e^q)editions  had^been  sent  in  quest  of  it,' 
Among  others  who  had  engaged  in  this  search  was  Pedre 
de  Covilham,'' who 'arrived  in  Abyssinia  in  1490,' and,' 
believing  that  he  had  at  length  reached  the  far-famed  kingj 
dom,  presented  to  th^  Negus,  or  emperor  of  the  country,  ^ 
letter  from  his  master  the  king  of  Portugal,  addressed  t«> 
Prester  John.  Covilham  remained  in  the  country,  but  in 
1507  an  Armenian  i^med  Matthew  was  sent  by  the  Negus 
to  the  long  of  Portugal  to  request  his  aid  against  ^e  TurkiL 
In  1 520  a  Portuguese  fleet,  with  Matthew  on  board,  entered 
the  Red  Sea  in  compliance  with  this  request,  and  as 
embassy  from  the  fleet  visited  the  country  of  the  Negus, 
and  remained  there  for  about  six  years.  -One  of,.thia 
embassy  was  Father  Alvarez,  from  whom  we  have  the 
earliest  and  not  the  least  interesting  account  of  .^tl^e  countiy.- 
Between  1528  and  1 540  armies  of  Mohammedan^  under  teh» 
renowned  general  Mohammed  Qragn,  entered  Abyssinia  from 
the  low  country,  and  ovisrran  the  kingdom,  obliging  the 
emperor  to  take  refuge  in  the.mountain  fastnesses.  ^  In  thie 
extremity  recourse  was  again  had  to  the  Portuguese,  and 
Bevmudez,  who  had  remained  in  the  countxy  after  the^ 
departure  of  the  embassy,  was  ordained  successor  to  fhe, 
Abuna,  and  sent  on  this  mission.  iA  In  consequence  a 
Portuguese  fleet,  under  the  command  of  Stephen  de  Oama,' 
was  sent  from  India  and  arrived  at  MassowaLllA  force 
of  450  musqueteers,  under  the  command  of  ^duistopbef 
de  Ghuna,  younger  brother  of  the  admiral,  marched  into 
the  interior,  and  being  joined  by  native  troops  were  at  first 
successful  against  the  Turks,  but  were  subsequently  defeated, 
and  their  commander  taken  prisoner  and  put  to  death. 
Soon  afterwards,  however,  Mohammed  Gragn  was  shot  in 
an  engagement,  and  his  forces  totally  routed.  %  After  tBis, 
quarrels  arose  between  the  Negus  and  the  Catholic  primate 
Bermudez^  who  wished  the  former  pobUdy  to. profess  him- 
self a  convert  to  Some.  &  This  the  Negus  refused  to  do,' 
and  at  leng^  Bennudez  was  obliged  to  make  his  way  out  of 
the  countxy. ;  The  Jesuits  who  had  aoeompanied  or  f  ollt>wed 
Bermudes  into  Abyssinia,  and  fixed  their  headquarters 
aS  Fremona,  were  oppressed  and  neglected,  but  not  actually 
expelled.  K  In  the  lx^;inning  of  the  following  century  Fathei 
Paez  arrived  at  Fremcma.  a  man  of  great  tact  and  judgment,^ 
who  soon  rose  into  high  f^vour^at  court,  and  gained  ovei 
the  emperor  to  his  faith.  ^  He  directed  the  ereetion  of 
drarches,  palaces,  and  biiitges  in  different  parts  of  thf 
country,  and  carried  out  many  useful  works,  v  His  successoi) 
Mendez  was  a  man  of  much  Ites  condHatory  manners,  and  thi( 
feelings  of  ih»  pee^e. became  more  strongly  exmted  against; 
the  intruders,  till  at  length,  on  the  death  of  the  Negus,  and 
the  accessioxi  of  his  son  FaciUdas  in  1633,  they  were  afl 
sent  out  of  the  country,  after  having  had  a  footing  there 
for  yearly  •&  century  and  a  halljj^Tlie  French  physician 
Poncet,  who  went  there  in  1698,  was  the  only  Europeaa 
that  altervazds  visited  the  country  before  Bruce  in  1769.  - 
}  It  was  about  the  middle  of  the  16th  century  that  the 
QaQa  tribes  first  entered  Abyssinia  from  the  south;  and 
notwithstanding  fi^uent  efforts  to  dislodge  them,  they 
graduaDy  extended  and  strengthened  their  positions  tiO 
they  had  overrun  the  greater  part  of  the  countiy.  The  power 
of  the  emperor  was  Stub  weened,  independent  duefs  set 
th^mselves  up  in  diflerent  parts,  until  at  length  he  became, 
little  better  than  apuppet  in tiie hands  d  the  most  pewe^ 
ful  of  his  chiefs.  In  1805  ^the  coontiy  was  visited  by 
Lord  ValAutiaand  Mr  Salt,  and  again  by  Selt  in  1810.  ^la 
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1829  Measn  Gobat  and  ivtigler  «rere  sent  oat  as  misaionaries 
hy  the  Chnrcli  Misaionaiy  Society^  and  were  well  leceiTed 
by  the  Has  of  Tigrd.  Mr  Kuj^er  died  isoon  after  his 
imivaly  and  his  place  was  subsequently  supplied  by  Mr 
Isenberg,  who  was  foUolwed  by  Messrs  Blumhardt  and  Krapf. 
In  1830  Mr  Qobat  proceeded  to  Qondar,  where  h&  also 
met  with  a  favourable  reception.  In  1833  he  returned  to 
Europei  and  published  a  journal  of  his  residence  here.  In 
the  following  year  h&  went  back  to  Tigr^,  l)ut  in  1836  he 
was  compelled  to  leave  from  ill  hea]£b.  In  1838  other 
xniBsionaries  were  obliged  to  leave  the  Country,  owing  to 
the  opposition  of  the  native  p^ests.':  Messrs  Isenbcrg  and 
Krapf  went  south;  and  established  themselves  at  Shoa. 
The  former  soon  after  retiimed  to  England,  and  Mr  Krapf 
remained  in  Shoa  till  March  1842.  Dr  Riippel^the  German 
naturalist,  visited  the  country  in  1831,  and  remained 
nearly  two  years.  MM.  Combes  and  Tamisier  arrived  at 
Massowah  in  1835,  and  visited  districts  which  had  not  been 
traversed  by  Europeans  since  the  time  of  the  Portuguese. 
In  1839  the  French  Government  sent  out  a  scientific  com- 
mission under  M.  Lefebvre.  Its  labours  extended  over  five 
years,  and' have  thi^wn  great  light  on  the  condition  and 
productions  of  the  country.  In  1841  a  political  mission 
was  sent  by  the  Governor-General  of  India  to  Shoa,  under 
the  direction  of  Msjor  Harris,  who  subsequently  published 
an  account  of  his  travels.  One  who  has  done  much  to  ex- 
tend our  geographical  knowledge  of  this  country  is  Dr  Beke, 
who  was  there  from  1840  to  1843.  •  Mr  Mansfield  Parkyns 
yas  there  from  1843  to  184C,  and  has  written  the  most 
interesting  book  on  the  country  since  the  time  of  Bruca 
Bishop  Gobat  having  conceived  the  idea  of  sending  lay 
missionaries  into  the  country,  who  would  engage  in  secular 
occupations  as  well  as  carry  on  missionary  work,  Dr  Krapf 
and  Mr  Flad  arrived  in  1855  as  pioneers  of  that  mission. 
Six  came  out  at  first,  and  they  were  subsequently  joined  by 
others.  Their  work,  however,  was  more  valuable  to  Theodore 
than  their  preaching,  so  that  he  employed  them  as  work- 
men to  hfrnsclf ,  and  established  them  at  Gaifat,  near  his 
capital  Mr  Stem  arrived  in  Abyssinia  in  1860,  but  re- 
turned to  Europe,  and  came  backm  1863,  accompanied  by 
Mr  and  Mrs  Rosenthal. 

!  Lg  Kassa,  who  came  subsequently  to  be  known  as  the 
Emperor  Theodore,  was  bom  in  Kuara,  a  western  province 
of  Abyssinia,  about  the  year  1818.  His  father  was  of  noble 
family,  and  his  uncle  was  governor  of  the  provinces  of 
Dembea,  Kuara,  and  Chclga.  He  was  educated  in  a  con- 
vent, but,  preferring  a  wandering  life,  he  became  leader  of 
a  band  of  malcontents. .  On  the  death  of  his  uncle  he  was 
made  governor  of  Kuara,  but,  not  satisfied  with  this,  he 
seized  upon  Dembea,  and  having  defeated  several  generals 
sent  agciinst  him,  peace  was  restored  on  his  receivii^ 
Tavavitch,  daughter  of  Kas  Ali,  in  marriage.  ^.This  lad^  is 
said  to  have  been  his  good  genius  and  counsellor,  and  during 
her  life  his  conduct  was  most  exemplary.  He  next  turned 
his  arras  agailiat'thc  Turks,  but  was  defeated ;  and  the  mother 
of  Ras  Ali  having  insulted  him  in  his  fallen  condition,  he 
proclaimed  his  independence.  The  troops  sent  against  him 
ti'cre  successively  defeated,  and  eventually  the  whole  of  the 
possessions  of  Ras  Aii  feU  into  his  hands.  \  He»  next  de- 
feated the  chief  of  Godjam,  and  then  turned  his  anna 
against  the  governor  of  T^gr^  whom  he. totally  defeated  in 
February  1855.  In  Mardi  of  .the  same  year  he  took  the 
title  of  Theodore  III. /and  caused  himself  to  be  crowned 
king  of  Ethiopia  by  the  Abuna.  Theodore  was  now  in  the 
cenith  of  his  career.  /.He  is  described  as  being  generous 
to  excess,  free  from  cupidity,  merciful  to  his  vanquished 
enemies,  and  strictly  continent.  But  subject  to  violent  bursts 
of  anger,  and  possessed  of  unyielding  ^ride  and  fanatical 
religious  zeaL  He  was  also  a  man  of  eaucation  and  intelli- 
gence, superior  to  those  among  whom  he  lived,  vnth  natnial 


talents  for  governing,  and  gaining  ine  esteem  of  otnoiCl 
He  had  farther  a  noble  beanng  and  nujestic  walk,  a  frame 
capable  of  enduring  any  amount  of  fatigue,  and  is  said  ta 
have  been  *Uhe  best  shot^  the  best  spearman,  the  best 
runner,  and  the  best  horseman  in  Abyssinia."  Had  he 
contented  himself  with  what  he  now  possessed,  the  sove* 
reignty  of  Amhara  and  Tigr6,  ho  might  have  maintained  his 
position ;  but  he  was  led  to  exhaust  his  strength  against 
the  Gallas,  whidi  was  probably  one  of  the  chief  causes  of 
his  ruin.  He  obtained  several  victories  oyer  that  people, 
ravaged  their  country,  took  possession  of  Magdak^  which 
he  afterwards  made  his  principal  stronghold,  and  enlisted 
many  of  the  chiefis  and  their  followers  in  his. own  ranks.. 
He  shortly  afterwaids  reduced  the  kingdom  of  Shoa, 
and  took  Ankobar,  the  capital ;  but  in  the  meantime  his 
own  people  were  groaning  under  his  heavy  exakstions, 
rebellions  were  brealdng  out  in  various  parts  of  his  pro- 
vinces, and  his  good  queen  was  now  dead.  He  lavi^ed 
vast  sums  of  money  upon  his  army,  which  at  one  time 
amounted  to  100,000  or  160,000  fighting  men;  and  iu 
order  to  meet  this  expenditure,  he  was  forced  to  exact 
exorbitant  tributes  from  his  peopl& « .  The  British  consul, 
FloWden,  who  was  strongly  attached  to  Theodora,  having 
been  ordered  by  his  Government  in  1860  to  return  to 
Massowah,  was  attacked  on  his  way  by  a  rebel  named 
Garred,  mortally  wounded,  and  taken  prisoner.  Theodore 
attacked  the  rebels,  and  in  l^e  action  tiie  murderer  of  Mr 
Flowden  was  slain  by  his  friehd  and  companion  Mr  Bell, 
but  the  latter  lost  his  life  in  preserving  that  of  Theodore. 
The  deaths  of  the  two  Englishmen  were  terribly  a^'engcd  by 
the  slaughter  or  mutilation  of  nearly  2000  rebels.  Theodore 
soon  after  married  his  second  wife  Terunieh,  the  proud 
daughter  of  the  late  governor  of  Tigr6,  who  felt  neither 
affection  nor  respect  for  the  upstart  who  had  dethroned  her 
father,  and  the  union  was  by  no  means  a  happy  one.  In 
1862  he  made  a  second  expedition  against  the  Gfdlas,  which 
was  siained  with  atrocious  cruelties.  Theodore  had  now 
given  himself  up  to  intoxication  and  lust  When  the 
news  of  Mr  Plowden's  death  •  reached  England,  Captain 
Cameron  was  appointed  to  succeed  him  as  consul,  and 
arrived  at  Massowah  in  February  1862.  He  proceeded  to 
the  camp  of  the  king,  to  whom  he  presented  a  rifle,  a  pair 
of  pistols,  and  a  letter  in  the  Queen's  name.  •  In  October 
Captain  Cameron  was  dismissed  by  Theodore,  with  a  letter 
to  the  Queen  of  England,  which  reached  the  Foreign  Office 
on  the  12th  of  February  1863.  .>For  some  reason  or  other 
this  letter  y^m  put  aside  and  no  answer  returned,  and  to 
this  in  no  small  degree  is  to  be  attributed  the  difficulties 
that  subsequently  arose  with  that  country,  r  After  forward- 
ing the  letter,  Captain  Cameron,  hearing  that  the  Christians 
of  Bogos  had  been  attacked  by  the  Shangallas  and  other 
tribes  under  Egyptian  rule,  proceeded  to  tbat  district,  and 
afterwards  went  to  Kassala,  the  seat  of  the  Egyptian  ad- 
ministration in  that  quarter.  '  Thence  he  went  to  Metemeh; 
where  he  was  taken  ill,  and  in  order  to  recruit  his  health 
he  retnmed  to  Abyssinia,  and  reached  Jenda  in  August 
1863.  In  .November  despatches  were  received  from 
England,  but  no  answer  to  the  empetor's  letter,  and  tins, 
together  with  the  consult  visit  to  Kassala,  greatly 
of^nded  him,  and  in  January  1864  Captain  Cameron  and 
his  suite,  widi  Messrs  Stem  and  Rosenthal,  were  cast  Into 
prison.  When  the  news  of  this  reached  FiUg^and,  the 
Government  resolved,  when  too  late,  to  eend  an  answer  to 
the  .emperor's  lettw,  and  selected  Mr  Homnued  Rassam  to 
be  its  bearer.  He  aniv«d  at  Massowah  in  July  1864^  and 
inunediatdy  despatched  a  messenger  requesting  permission 
to  present  himself  before  the  emperor.  Keitfaer  to  tibis  nor 
a  subsequent  application  was  any  answer  cetaraed  till 
August  1865,  when  a  curt  note  waa  received,  stating  that 
Consul  Cameron  had  been  released,  and  if  Mr  Bassiyn  stiD 
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desired  to  visit  the  king,  he  was  td  proceed  by  the  route  of 
Metemeh.  They  reached  Metemoh  on  2l8t  November,  and 
fire  weeks  more  wore  lost  before  they  heard  from  the 
emperor,  whose  reply  was  now  courteous,  inf ormmg  them 
that  the  governors  of  all  the  distncts  through  which  they 
had  to  march  had  received  orders  to  furnish  them  with 
every  necessaiy.  They  left  Metemeh  on  the  28th  December, 
and  on  25th  January  foUowmg  arrived  at  Theodore's  camp 
in  Damot  They  were  received  with  all  honour,  and  were 
afterwards  sent  to  Kuarata,  on  Lake  Dembea,  there  to  await 
the  arrival  of  the  captives.  The  latter  reached  this  oii  1 2tb 
March,  and  everything  appeared  tp  proceed  very  favourably. 
A  month  later  they  started  for  the  coast,  but  had  not  pro- 
ceeded far  when  they  were  all  brought  back  and  put  mto 
confinement  Theodore  then  wrotA  a  letter  to  the  Queen, 
requesting  European  workmen  and  machinery  to  be  sent  to 
him,  and  despatched  it  by  Mr  Flad.  The  Europeans, 
although  detained  as  pnsoners,  were  not  at  first  unkindly 
treated ;  but  in  the  end  of  June  they  were  sent  to  Magdala, 
where  they  were  soon  afterwards  put  in  chains.  They 
suffered  hunger,  cold,  and  m^ery,  and  were  m  constant 
fear  of  death,  till  the  spring  of  1868,  when  they  were 
relieved  by  the  British  troops.  In  the  meantime  the  power 
of  Theodore  in  the  country  was  rapidly  waning.  In  order 
to  support  his  vast  standing  army,  the  country  was  drained 
of  its  resources :  the  peasantry  abandoned  the  fertile  plains, 
and  took  refuge  in  the  fastnesses,  and  large  fertile  tracts 
remamed  uncultivated  Rebellions  broke  out  in  various 
parts  of  the  country,  and  desertions  took  place  among  his 
troops,  till  his  army  became  little  more  than  a  shadow  of 
what  it  once  was.  Shoa  had  already  shaken  off  his  yoke ; 
Qodjam  was  virtually  independent ;  Walkeit  and  Samen 
were  nnder  a  rebel  chief,  and  Lasta  Waag  and  the 
country  about  Lake  Ashangi  had  submitted  to  Wagsham 
Gobftze,  who  had  also  overrun  Tigr6,  and  appointed  Deja,ch 
Kassai  his  governor.  The  latter,  however,  in  1867  rebelled 
against  his  master,  and  assumed  the  supreme  power  of  that 
provinoa  This  was  the  state  of  matters  when  the  English 
troops  made  their  appeacance  in  the  countiy.  -With  a  view 
if  possible  to  effect  the  release  of  the  prisoners  by  con- 
ciliatory measures,  Mr  Flad  was  sent  back,  with  some 
artisans  and  machinery,  and  a  letter  from  the '.Queen, 
stating  that  these  would  be  handed  over  to  his  Majesty  on 
the  release  of  the  prisoners  and  their  return  to  Massowah. 
Thisi,  however,  failed  to  influence  the  raiperor,  and  the 
En^h  Qovemment  at  length  s^w  that  they  must  have 
recourse  to  arms.  In  July  1867,  therefore,  it  was  resolved 
to  send  an  army  into  Abyssinia  to  enforce  the  release  of 
the  captives,  and  Sir  Robert  Napier  was  appointed  com- 
mander-in-chief. A  reconnoitring  party  was  despatched 
beforehand,  nndw  Colonel  Merewether,  to  select  the  landing- 
place  and  anchorage,  and  explore  the  passes  leading  into 
the  interior.  They  also  entered  into  friendly  relations 
with  the  different  chiefs  in  order  to  secure  their  co-operation. 
The  landing-place  selected  was  Mulkutto,  on  Annesley  Bay, 
the  point  of  the  coast  nearest  to  the  site  of  the  ancient 
Adulis,  and  we  are  told  that  **  the  pioneers  of  the  English 
ezpeditioB  followed  to  some  extent  in  the  footsteps  of  the 
adventnroos  soldiers  of  Ptolemy,  and  met  with  a  few  famt 
traces  of  this  old  world  enterprise." — C.  R.  Marhkanu 
The  force  amounted  to  upwards  of  16,000  men,  besides 
12,640  belonging  to  the  transport  service,  and  followers, 
making  in  all  upwards  of  32,000  men.  The  task  to  be 
accomplished  was  to  march  over  400  miles  of  a  mountainous 
and  little-known  country,  inhabited  by  savage  tribes,  to 
the  camp  or  fortress  of  Theodore,  and  compel  Imn  to  deliver 
up  his  captivea  The  commander-in-chief  landed  on  7th 
January  1868,  and  soon  after  the  troops. began  to  move 
forward  tlirough  the  pass  of  Senaf ^,  and  southward  through 
the  districts  of  Agam^  Ten^  Endarta,  Wojcrat,  Lasta,  and 


Wadela.  In  the  meantime  Theodore  had  been  reduced  to 
great  straits.  His  army  was  rapidly  deserting  him,  and  he 
could  hardly  obtam  food  for  his  followers.  Ue  resolved  to 
quit  his  capital  Dcbra  Tabor,  which  he  burned,  and  set 
out  with  the  remmns  of  his  army  for  Magdala  During 
this  march  be  displayed  an  amount  of  engmeenng  skill  m 
the  construction  of  roads,  of  military  talent,  and  fertility 
of  resource,  that  excited  the  admiration  and  astonishment 
of  his  enomiea  On  the  afternoon  of  the  10th  of  April  a 
force  of  about  3000  men  suddenly  poured  down  upon  the 
Engbsh  m  the  plain  of  Arogid,  a  few  miles  from  Magdala. 
They  advanced  again  and  again  to  the  charge,  but  were 
each  time  dnven  back,  and  finally  retired  in  good  order 
Early  next  morning  Theodore  sent  Lieut  Prideaux,  one  of 
the  captives,  and  Mr  Flad,  accompanied  by  a  native  chief, 
to  the  Engbsh  camp  to  sue  for  peace.  Answer  was  returned, 
that  if  he  would  dcbver  up  all  the  Europeans  m  his  hands, 
and  submit  to  the  Queen  of  England,  he  would  receive 
honourable  treatment  The  captives  were  liberated  and 
sent  away,  and  along  with  a  letter  to  the  English  general 
was  a  present  of  1000  cows  and  500  sheep,  the  acceptance 
of  which  would,  according  to  Eastern  custom,  imply  that 
peace  was  granted.  Through  some  misunderstanding,  word 
was  sent  to  Theodore  that  the  present  would  be  accepted, 
and  he  felt  that  he  was  now  safe ;  but  in  the  evening  he 
learned  that  it  had  not  been  received,  and  despair  again 
seized  him.  Early  next  morning  he  attempted  to  escape 
with  a  few  of  his  followers,  but  subsequently  retnmed 
The  same  day  (13th  April)  Magdala  was  stormed  and 
taken,  and  within  they  found  the  dead  body  of  the 
emperor,  who  Irkd  fallen  by  his  own  hand.  The  iiiliabitante 
and  troops  were  subsequently  sent  away,  the  fortificatioDe 
destroyed,  and  the  town  burned  The  queen  Terunish 
having  expressed  her  wish  to  go  back  to  her  own  country^ 
accompanied  the  British  army^  but  died  during  the  march, 
and  her  son  Alam-ayahu,  the  only  legitimate  son  of  tiie 
emperor,. was  brought  to  England,  as  this  was  the  desire 
of  his  father.  The  success  of  the  expedition  was  in  no 
small  degree  owing  to  the  aid  aifbrded  by  the  several  native 
chiefs  through  whose  country  it  passed,  and  no  one  did 
more  in  this  way  than  Prince  Kassai  of  Tigrd  In  acknow- 
ledgment of  this  several  pieces  of  ordnance,  small  arms, 
and  ammunition,  with  much  of  the  surplus  stores,  wore 
handed  over  to  him,  and  the  English  troops  left  the  country 
in  May  1868.  Soon  after  this  Prince  Kassai  declared  his 
independence;  and  in  a  war  which  broke  out  between  him 
and  Wagsham  Gobaze,  the  latter  was  defeated,  and  his 
territory  taken  possession  of  by  the  conqueror.  In  1872 
Kassai  was  crowned  king  of  Abyssinia  with  great  ceremony 
at  Axam,  under  the  title  of  King  Johannes.  In  that  year  the 
governor  of  Massowah,  Munzinger  Bey,  a  Swiss,  bv  com- 
mand of  the  Viceroy  of  Egypt^  marched  an  armed  foree. 
against  the  Bogos  country.  The  king  'Solicited  the  aid  of 
England,  Qermany,  and  Russia  sgainst  the  Egyptians,  whose 
troops,  however,  were  after  a  time,  withdrawn.  Sir  Bartlo 
Frere,  in  the  blue-book  published  respecting  his  mission  to 
Zanzibar,  is  of  the  opinion  that  England,  having  regard  to 
the  passage  to  India  by  the  Red  Sea,  should  not  have  wholly 
abandoned  Abyssima.  (d.  k.) 

(See  Travels  of  Bruce,  1768-73;  Lord  Valentia,  Salt, 
1 809-1 0 ;  Combes  et  Tamisier,  1 835-37 ,  Ferret  et  Qalinier, 
1839-43;  RuppeU.  1831-33;  MM.TLLefebvre,  A.  Petit, et 
Quartin-Dillon,  1839-43;  Major  Harris;  Gobat;  Dr  C. 
Beke;  Isenberg  and  Krapf,  1839-42;  Mansfield  Parkyns, 
Von  Heuglin,  1861-62;  U.  A.  Stem,  I860  and  }868; 
Dr  Blanc.  1868;  A.  Rassam,  1869;  C.  R  Markham.  1869; 
W.  T.  Blanford,  1870;  Recordof  the  Expedition  to  Abyssinia, 
compiled  by  order  of  the  Secretary  of  State  for  War,  by 
Major  T.  J.  Holland  and  Captain  H.  Hozier,  2  vols.  4to, 
and  plates,  1870;  various  Parliamcntaiy  Papers,  1867-68.). , 
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ACACIA,  a  genas  of  shrubs  and  trees  belonging  to 
the  natural  family  Leguminosae  and  the  section  Mimoseae. 
The  flowers  are  small, 
arranged  in  rounded  or 
elongated  clusters.  The 
leaves  are  compound 
pinnate  in  general  In 
some  instances,  how- 
ever,  more  especially  in 
the  Australian  species, 
the  leaf-stalks  become 
flattened,  and  serve  the 
purpose  of  leaves;  the 
plants  are  hence  call- 
ed leafless  Acacias,  and 
as  the  leaf -stalks  arc 
often  placed  with  their 
edges  towards  the  sky 
and  earth,  they  do  not 
intercept  light  so  fully 
as  ordinary  trees.  Tlierc  are  about  420  species  of 
Acacias  widely  scattered  over  the  warmer  regions  of  the 
globe.  They  abound  in  Australia  and  Africa.  Various 
species,  such  as  Acacia  vera,  arahica,  EhrenJbergih  ai^d 
tortUU,  yield  gum  arabic ;  while  Acacia  Voeh,  Seijal,  and 
Adansonii  furnish  a  similar  gum,  called  gum  Senegal  These 
species  are  for  the  most  jxirt  natives  of  Arabia,  the  noith- 
castcrn  part  of  Africa,  and  the  East  Indies.     The  wattles 
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of  Australia  are  species  of  Acacia  with  astringent  barks? 
Acacia  dealbaia  is  used  for  tanning.  An  astringent 
medicine,  called  catechu  or  cutch,  is  procured  from  several 
species,  but  more  especially  from  Acacia  Catechu,  by  boiling 
down  the  wood  and  evaporating  the  solution  so  as  to  get 
an  extract  The  bark. of  Acaeia  arabica,  under  tne 
name  of  Bahul  or  Babod,  is  used  in  Scinde  for  tanning. 
Acacia  formosa  supplies  the  valuable  Cuba  timber  called 
sabicu.  Acacia  Scyal  is  the  plant  which  is  supposed  to  bo 
the  shittah  tree  of  the  Bible,  which  supplied  shittim-wood 
The  pods  of  Acacia  nilotica,  under  the  name  of  neb-neb,  aro 
used  by  tanners.  The  seeds  of  Acacia  Niopo  aip  roasted 
and  used  as  snufif  in  South  America.  The  seeds  of  all  tho 
varieties  of  Acacia  in  South  Australia  to  the  west,  called 
Nundo,  are  used  as  food  after  being  roasted.  Acacia  t 
^netanoxylony  black  wood  of  Australia,  sometimes  called 
light  wood,  attains  a  great  size ;  its  wood  is  used  for 
furniture,  and  receives  a  high  polish.  Acacia  homaiophylla^ 
myall  wood,  yields  a  fragrant  timber,  used  for  ornamental 
purposes.  A  kind  of  Acacia  is  called  in  Australia  dricklow. 
In  common  language  the  term  Acacia  is  often  applied  to 
species  of  the  genus  Robinia,  Which  belongs  also  to  the 
Leguminous  family,  but  is  placed  in  a  different  section.] 
Robinia  Pseudo-^icacia,  or  false  Acacia,  is  cultivated  in 
the  milder  parts  of  Britain,  and  forms  a  large  tree,  with 
beautiful  pink  pca-likc  blnssoms.  The  tree  is  sometimes 
called  the  Locust  tree. 
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ACADEMY,  oxaSiy/Lifttt,*  a  suburb  of  Athens  to  the  north, 
•  forming  part  of  the  Ccramicus,  about  a  mile  beyond 
|lhe  gate  named  Dypilum.  It  was  said  to  have  belonged 
to  the  hero  Acadenms,  but  the  derivation  of  tho  word  is 
unknown.  It  was  surrounded  with  a  wall  by  Hipparchus, 
and  adorned  with  walks,  groves,  and  fountains  by  Cimon, 
the  son  of  Miltiades,  who  at  his  death  bequeathed  it  as  a 
public  pleasure-ground  to  his  fellow-citizens.  The  Academy 
was  the  resort  of  Plato,  who  possessed  a  small  estate  in  the 
neighbourhood.  Here  he  taught  for  nearly  fifty  years,  till 
his  death  in  348  B.c. ;  and  from  these '*  groves  of  the 
Academy  where  Plato  taught  the  truth,"  ^  his  school,  as 
distinguished  from  the  Peripatetics,  received  the  name  of 
the  Academics. 

Tlie  same  name  (Academia)  was  in  after  times  given  by 
Cicero  to  his  villa  or  country-house  near  PuteolL  There 
was  composed  his  famous  dialogue.  The  Academic  Que^ 
iionx. 

Of  the  academic  school  of  philosophy,  in  so  far  as  it 
diverged  from  the  doctrines  of  its  groat  master  (see  Plato), 
we  must  treat  very  briefly,  referring  the  reader  for  parti- 
culars to  the  founders  of  the  various  schools,  whose  names 
we  shall  have  occasion  to  mention. 

The  Academy  lasted  from  the  days  of  Plato  to  those  of 
Cicero  As  to  the  number  of  successive  schools,  the  critics 
are  not  agreed  Cicero  himself  and  Varro  recognised  only 
two,  the  old  and  the  new;  Sextus  Empiricus  adds  a  third, 
the  middle;  others  a  fourth,  that  of  Philo  and  Charmidas ; 
and  some  even  a  fifth,  the  Academy  of  Antiochus. 

Of  the  old  Academy,  tho  principal  loaders  were  Speusip- 
pus,  Plato's  si^ter^s  son,  and  his  immediate  successor; 
Xenocratesof  Chalcedon,who  with  Speusippus  accompanied 
^Plato  in  his  journey  to  Sicily;  Polemo,  a  dissolute  young 

*  The  bye-form  Uain/im,  which  occurs  in  Diogenes  Laertius,  is  pro- 
bably a  ratiouAlis»tic  attempt  to  Interpret  the  word,  ^^ch  as  we  com- 
nonly  meet  with  in  the  writingp  of  Plato. 
*    *  Horace,  Ep.  ii.  2.  4& 


Athenian,  who  C2tme  to  laugh  at  Xenocrates,  and  remained 
to  listen  (Horace,  Sat.,  ii.  3,  253);  Crates,  and  Crantor,  the' 
latter  of  whom  wrote  a  treatise,  ircpl  vivBov^,  praised  by 
Cicero.  Speusippus,  like  the  Pythagoreans,  with  whom; 
Aristotle  coQiparcs  him,  denied  that  tho  Platonic  Good 
could  be  the  first  principle  of  things,  for  (he  said)  the' 
Good  is  not  like  the  germ  which  gives  birth  to  plants  and 
animals,  but  is  only  to  be  found  in  already  existing  things. 
He  therefore  derived  the  universe  from  a  primeval  indeter-j 
minate  unit,  distinct  from  the  Good;  from  this  unit  iio. 
deduced  three  principles— one  for  numbers,  one  for  magni«| 
tudc,  and  one  for  the  soul.  The  Deity  he  conceived  as 
that  living  force  which  rules  all  and  resides  cverywhercj 
Xenocrates,  though  like  Speusippus  infected  with  Pytha* 
goreanism,  was  the  most  faithful  of  Plato's  successors.  He 
distinguished  three  essences :  the  sensible,  the  intelligible^ 
and  a  third,  compounded  of  the  other  two.  The  sphere  of 
tho  first  is  all  below  the  heavens,  of  the  second  all  beyond, 
the  heavens,  of  the  third  heaven  itself.  To  each  of  these' 
three  spheres  one  of  our  faculties  corresponds.  To  the  sen* 
sible,  sense;  to  the  intelligible,  intellect  or  reason;  to  the 
mixed  sphere,  opinion  (So^a).  So  far  he  closely  follows 
the  psychology  and  cosmogeny  of  his  master;  but  Cicero 
notes  as  the  characteristic  of  both  Speusippus  and  Xcno-, 
crates,  the  abandonment  of  the  Socratic  principle  oil 
hesitancy. 

Of  the  remaining  three,  the  same  writer  (who  is  our  pri  u* 
cipal  authority  for  the  history  of  tho  Academic  school)  tells 
us  that  they  preserved  the  Platonic  doctrine,  but  emphasised 
the  moral  part  On  the  old  Academy  he  pronounces  the' 
following  eulogium  (De  Fin,  v.  3) :  "  Their  writings  and 
method  contain  all  liberal  learning,  all  history,  all  polite 
discourse ;  and  besides,  they  embrace  such  a  variety  of 
arts,  that  no  one  can  undertake  any  noble  career  without 
their  aid  ....  In  a  word,  the  Academy  is,  as  it  were,  the 
workshop  of  every  artist"  Modern  criticism  has  not  en*! 
dorsod  this  hi^h  estimate.    They  preserved*  it  is  tmck  and 
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elaborated  many  details  of  the  Platonic  teaching,  which,  we 
coaid  iU  have  spared;  but  of  Plato's  originality  and  specu- 
lative power,  of  his  poetry  and  enthusiasm,  they  inherited 
nothing;  ''nor  amid  all  l^e  learning  which  has  been  pro- 
fusely lavished  upon  investigating  their  tenets,  is  there  a 
single  deduction  calculated  to  elucidate  distinctly  the 
character  of  their  progress  or  regression."^  There  is  a 
saying  of  Polemo's,  which  will  illustrate  their  virtual 
alMindonment  of  philosophy  proper:  "We  should  exorcise 
ourselves  in  business,  not  in  dialectical  speculation." 

Arcesikus,  the  successor  of  Cratos,  the  disciple  of  Theo- 
phrastns  and  Polemo,  was  the  founder  of  the  second  or 
middle  Academy.  He  professed  himself  the  'strict  fol- 
lower of  Plato,  and  seems  to  have  been  sincerely  of  opinion 
that  his  was  nothing  but  a  legitimate  development  of  the 
true  Platonic  system.  He  foUowed  the  Socratic  method 
of  teaching  in  dialogues;  and,  like  Socrates,.  left  no  writ- 
ings,— at  least  the  ancients  were  not  acquainted  with  any. 
.But  we  have  no  evidence  that  he  maintained  the  id^ 
theory  of  Plato,  and  from  the  general  tendency  of ^  his 
teaching  it  is  probable  that  he  overlooked  it  He  af&nned 
that  neither  our  senses  nor  our  mind  can  attain  to  any 
certainty;  in  all  we  must  suspend  our  judgment;  proba- 
bility is  the  guide  of  life.  Cicero  teUs  us  that  1^  was 
more  occupied  in  disputing  the  opinions  of  others  than  in 
advancing  any  of  his  own.  Arcesilans  is,  in  fact,  the 
founder  of  that  academic  scepticism  which  was  developed 
and  systematiscd  by  CarneadeSi  the  founder  of  the  third 
or  new  Academy.  He  was  the  chief,  opponent  of  the 
Stoics  and  their  doctrine  of  certituda  This  is  attested  by 
a  well-known  saying  of  his:  "If  there  had  been  no  Ctry- 
sippus,  there  would  have  been  no  Cameades/'  To  the 
Stoical  theory  of  perception,  the  tItavraauL  KaraXrprTucq,  by 
which  they  expressed  a  conviction  of  certain^  arising 
from  impressions  so  strong  as  to  amount  to  science,  he 
opposed  the  doctrine  of  dKaroXiT^ui,  which  denied  .any 
neciassary  correspondence  between  (Perceptions  .  and  '  the 
objects  perceived.  But  while  denying  the  possibility^ of 
any  knowledge  of  things  in  themselves,  he  saved  himself 
from  absolute  scepticism  by  the  dqctrine  of  probability  or 
verisimilitude,  which  piay  serve  as  a  practical  guide  in  life. 
Thus  he  announced  as  his  criterion  of  truth  an  imagination 
or  impression  (^Kroo-ui)  at  once  credible,  irrefragable,  and 
attested  by  comparison  with  other  impressions.  The  wise 
men  might  be  permitted  to  held  an  opinion,  though  he 
allowed  that  that  opinion  might  be  false.  In  ethics,  how- 
ever, he  appeared  as  the  pure  sceptic.  On  his  visit  to 
Rome  as  an  ambassador  from  Atlfens,  he  alternately  main- 
tained and  denied  in  his  public  disputationg  the  existence 
of  justice,  to  the  great  scandal  of  Cato  and  all  honest 
cifizens. 

On  the  four(h  ajid  fifth  Academies,  we  need  not  dwell 
long.  Philo  and  Antiochus  both  taught  Cicero,  and  with- 
out doubt  tommunicated  to  him  that  mild  scepticism,  that 
eclecticism  compounded  of  almost  equal  sympathy  with 
Plato  and  Zeno,  which  is  the  characteristic  of  his  philo^ 
Eophical  writings.  The  Academy  exactly  corresponded  to 
the  moral  and  political  wants  of  Rome.  With  no  genius 
(or  speculation,  the  better  Romans  of  that  day  were  con- 
tent to  embrace  a  system  which,  though  resting  on  no 
philosophical  basis,  and  compounded  of  heterogeneous 
dogmas,'  offered  notwithstanding  a  secure!  retreat  from 
religious  scepticism  and  political  troubles.  "  My  words," 
says  Cicero,  speaking  as  a  tru.e  Academician,  "do  not 
proclaim  the  truth,  like  a  I^hian  priestess;  but  I  conjeo- 
tore  what  is  probable,  like  a  plain  man;  and  where,  I  ask, 
am  I  to  search  for  anything  more  than  verisimilitude)" 
And  again :  "  The  characteristic  of  the  Academv  is  never  to 

1  ArohM-  Btttler.  Leet  on^Anc.  PhiL  u.  81ft. 


mierpose  one's  judgment,  to  approve  what  seems  most  pro> 
bable,  to  compare  together  different  opimons,  to  see  what 
may  be  advanced  on  either  aide,  and  to  leave  one's  listeners 
free  to  judge  without  pretending  to  dogmatise." 

Academy,  in  its  modem  acceptation,  signifies  a  society 
or  corporate  body  of  learned  men,  established  for  the  ad* 
vancement  of  science,  literature,  or  the  arts. 

The  first  institution  .of  this  sort  we  read  of  in  history 
was  that  founded  at  Alexandria  by  Ptolemy  Soter,  which 
he  named  the  Museum,  /m>vo-<7ok  After  completing  his 
conquest  of  Egypti  he  turned  his  attention  to  the  cultiva- 
tion of  letters  and  science,  and  gathered  about  him  a  large 
body  of  literary  men,  whom  he  employed  in  collecting 
books  and  treasures  of  art  This  was  the  origin  of  the 
library  of  Alexandria,  the  most  famous  of  the  ancient  world. 
Passing  by  the  academies  which  were  founded  by  the 
Moors  at  Qrenada,  Corduba,  and  as  far  east  as  Samarcand, 
the  next  instance  of  an  academy  is  that  founded  by  Charle- 
magne at  the  instigation  oi  the  celebrated  Alcuin,  foi 
promoting  the  study  of  .grammar,  orthography,  rhetoric, 
pctetry,  history,  and  math^natics.  In  order  to  equalise  all 
ranks,  each  member  took  the  pseudonym  of  some  ancient 
author  or  celebrated  person  of  antiquity.  For  instance, 
Charlemagne  himself  was  David,  Alcuin  became  flaccua 
Aibinus.  Though  none  of  the  labours  of  this  academy 
have  come  down  to  us,  it  undoubtedly  exerted  considerable 
influence  in  modelling  the  language  and  reducing  itto  rules. 

In  the  following  century  Alfred  founded  an  academy  al 
Oxford  This  was  rather  a  grammar  school  than  a  society 
of  learned  men,  and  from  it  the  University  of  Oxford 
originated 

But  the  academy  which  may  be  more  justly  considered 
as  the  mother  of  modem  European  academies  is  that  of 
Floral  Games,  founded  at  Toulouse  in  the  year  1325,  by 
Clemens  Isaunis»  Its  object  was  to  distribute  prizes  and 
rewards  to  the  b'oubadourB.  •  The  prizes  consisted  of 
flowers  of  gold  and  silver.  It  was  first  recognised  by  the 
state  in  1694,  and  confirmed  by  letters-patent  from  the 
king,  and  its  numbers  limited  to  thirty-six.  It  has,  except 
during  a  few  years  of  the  republic,  continued  to  the  present 
day,  and  distributes  annmdly  the  following  prizes^ — ^Aa 
amaranish  of  gold  for  the  best  ode,  a  silver  violet  for  a 
poem  of  sixty  to  one  hundred  Alexandrine  lines,  a  silver 
eglantine  for  the  best  prose  composition,  a  silver  marigold 
for  an  elegy,  and  a  silver  lily  presented  in  the  last  century 
by  M.  de  Malpeyre  for  a  hymn  to  the*  Virgin. 

It  was  the  Renaissance  which  was  par  excellence  the  era 
of  academies,  and  as  the  Italians  may  be  said  to  have  dis- 
covered anew  the  buried  world  of  literature,  so  it  was  in 
Italy  that  the  first  and  by  far  the  most  numerous  academies 
arose.  The  earliest  of  these  was  the  Flaionie  Academy, 
founded  at  Florence  by  Cosmo  de  Medici  for  the  study  of 
the  works  of  Plato,  though  subsequently  they  added  the 
explanation  of  Dante  and  other  Italian  authors. 

Marsilius  Ficinus,  its  principal  ornament,  in  his  Tkeolo^ica 
PUxUmica,  developed  a  system,  chiefly  "borrowed  from  the 
later  Platonists  of  the  Alexandrian  school^  which,  as  it 
seemed  to  coincide  with  some  of  the  leading  doctrines  of 
Christianity,  was  allowed  by  the  churcL  His  Latin  trans- 
lation of  Plato  is  at  on(»  literal,  perspicuous,  and  correct; 
and  as  he  had  access  to  MSS.  of  Plato  now  lost,  it  has  in 
several  places  enabled  us  to  recover  the  original  reading. 
After  the  expulsion  of  the  Medici  from  Florence;  the 
Platonic  Academy  was  dissolved 

In  giving  some  account  of  the  principal  academies  of 
Europe,  which  is  all  that  this  artide  professes  to  do,  we 
shaU,  as.  far  as  possible,  arrange  them  under  different  heads, 
according  to — 1^^,  The  object  which  they  were  designed 
to  promote;  2d,  The.  countries  to  which  they  belong 
This  classification,  though,-  perhaps,  the  best  a^^dlable,  u 


.70 


ACADEMY 


decfissarily  imperfect,  inasmiicli  as  sc7eral  of  those  we  shall 
mention  were  at  once  literary  and  scientific,  and  many 
assobiations  for  similar  objects  were  known  by  some  other 
nabia  Thus,  with  the  doubtful^  excoptK)n  of  the*  Boyal 
Academy  of  Art^,  England  has  no  academies  in  the  proper 
sense  of  the  word.  For  those  institutions  in  England  which 
answer  to  Italian  academies,  we  must  refer  the  reader  to 
the  article  Society. 

1.  SciENTrFic  Academies — Jtcdy. — The  first  society 
ior  the  prosecution  of  physical  science  was  tliat  established 
(it  Naphis,  1 500,  under  tJie  presidency  of  Baptista  Porta. 
It  was  called  Acadcmm  Sccretorum  Natures  or  de  Secreti, 
It  arose  from  a  meeting  of  some  scientific  friends>  who 
assembled  at  Porta's  house,  and  called  themselves  the  OtiosL 
No  member  was  admitted  who  had  not  made  some  useful 
discovery  in  medicine  or  natural  philosophy.  The  name 
suggested  to  an  ignorant  public  the  prosecution  of  magic 
and  the  black  arts.  Porta  went  to  Romei  to  justify  himself 
before  Paul  III.  He  was  acquitted  by  the  Poi>e,  but  the 
academy  was  dissolved,  and  he  was  ordered  to  abstain  for 
the  future  from  the  practice  of  all  illicit  arts. 

At  Home  he  was  admitted  to  the  Lincei,  an  academy 
founded  by  Federigo  Ccsi,  the  Marcese'di  Monticelli.  The 
device  of  the  Lincei  was  a  lynx  with  its  eyes  turned  towards 
heaven  tearing  a  Cerberus  with  its  claws,  mtimatmg  that 
they  were  prepared  to  do  battle  with  error  and  falsehood. 
Their  motto  was  the  verse  of  Lucretius  describing  rain 
dropping  from  a  cloud — "Redit  agmine  dulci"  Besides 
Porta,  Galileo  and  Colonna  were  enrolled  among  its  mem- 
bers. The  society  devoted  itself  exclusively  to  physical 
science.  Porta,  under  its  auspices,  published  his  great  work, 
Magus  NaiuralU  Libri  xx.,  1589,  in  foL ,  his  Phytopyuh 
monica,  or,  the  occult  virtue  of  plants ;  his  De  JJamanaPhi/- 
nc^Tiomiflf,  from  which  Lavater  largely  borrowed ;  alsovaripus 
works  on  optics  and  pneumatics,  m  wluch  he  approached 
the  true  theory  of  visioa  Ho  is  even  said  by  some  to 
Jiavo  anticipated  Galileo  in  the  invention  of  the  tclcscopa 

But  the  principal  monument  still  remaining  of  the  zeal 
and  industry  of  Cesi  and  his  academy  is  the  Fhytobasanos^ 
o  compendium  of  the  natural  history  of  Mexico,  written  by 
a  Spaniard,  Hemendez.  During  fifty  years  the  MS.  had 
been  neglected,  when  Cesi  discovered  it,  and  employed 
Terentio,  Fabro,  and  Colonna,  aU  Lynceans,  to  edit  it  and 
enrich  it  with  notes  and  emendations.  Cesi's  own  great 
work,  Theatrum  Nainirae^  was  never  published.  The  MS. 
etill  exists  in  the  Afbani  Library  at  Rome.  Aiter  Cesi's 
death,  1 630,  the  academy  languished  for  some  years  under 
the  patronage  of  Urban  VIII.  An  academy  of  the  same 
name  was  inaugurated  at  Rome  1784,  and  still  flourishes. 
It  numbers  among  its  members  some  of  our  English  philo- 
sophers. But  the  fame  of  the  Lincei  was  far  outstripped 
by  that  of  tlie  Accademm  del  Cimento,  established  in 
Florence  1G57,  under  the  patronage  of  the  Grand  Duke 
Ferdinand  II.,  at  the  instigation  of  his  brother  Leopold, 
acting  under  the  advice  of  Viviani,  one  of  the  greatest 
geometers  of  Europa  The  object  of  this  academy  was 
(as  the  name  imj)lics)  to  make  experiments  and  relate  them, 
abjuring  all  preconceived  notions.  Unfortunately  for 
science,  it  flourished  for  only  ten  years.  Leopold  in  16G7 
was  made  a  cardinal,  and  the  society  languished  without 
its  head.  It  has,  however,  left  a  record  of  its  labours  in 
a  volume  containing  an  account  of  the  experiments,  pub- 
lished by  the  secretary  in  16G7.  It  is  in  the  form  of  a 
beautifully  printed  folio,  \Wth  numerous  full  print  pages  of 
illustrations.  It  contains,  among  others,  those  on  the 
supposed  incompressibility  of  water,  on  the  pressure  of  the 
air,  and  on  the  universal  gravity  of  bodies.  Torricelli,  the 
inventor  of  the  barometer,  was  one  of  its  members. 

Passing  by  numerous  other  Italian  Academies  of  Science, 
we  come  to  those  of  modern  times. 


The  Tlo3Til  Academy  of  Sciences  at  Turin  originated  m 
1757  as  a  private  society;  in  1759  it  pubUshcd  a  volume 
of  Miscellanea  PhUosophico-Matkemaiica  Societalis  privates 
Taurinensis;  shortly  after  it  was  constituted  a  Royal 
Society  by  Charles  Emanuel  III.,  and  in  .1783  Victor 
Amadeus  III  made  it  a  Royal  Academy  of  Sciences.  It 
consists-  of  40  members,  residents  of  Turin,  20  non- 
resident, and  20'  foreign  members.  It  publishes  each 
year  a  quarto  volume  of  proceedings,  and  has  crowned 
and  awarded  prizes  to  many  learned  .works. 

France. — ^The  OldAcadmny  of  Sciences  originated  in  much 
the  same  way  as  the  French  Academy.  A  private  society 
of  scientific  men  had  for  some  thirty  years  been  accustomed 
to  meet,  first  at  the  house  of  Montmort,  the  mfiitre  des 
requfites,  afterwards  at  that  of  Theveuot,  a  great  traveUer 
and  man  of  universal  genius,  in  order  to  converse  on  their 
studies,  and  communicate  their  discoveries.  To  this 
society  belonged,  among  others,  Descartes,  Gassendi, 
Blaise  Pascal,  and  his  father.  Hobbes,  the  philosopher 
of  Malmesbury,  was  presented  to  it  during  hi$  visit  tor 
Pans  in,  1640.  Colbert,  just  as  Richelieu  in  the  case 
of  tlie  French  Academy,  conceived  the  idea  of  giving  an 
official  status  to  this  body  of  learned  men.  Seven  eminent 
mathematicians,  among  whom  were  Huyghens  and  De 
Bessy,  the  author  of  a  famous  treatise  on  magic  squares, 
were  chbsen  to  form  the  nucleus  of  the  new  society.  A 
certam  number  of  chemists,  ph3rsicians,  and  anatomist^ 
were  subsequently  added.  Pensions  were  granted  by 
Lotus  XIV.  to  each  of  the  members,  and  a  fund  for 
instruments  and  experimentations  placed  at  their  disposal. 
They  commenced  their  session  the  22d  December  166C 
in  the  Royal  Library.  They  met  twice  a  week — the 
mathematicians  on  the  Wednesdays,  the  physicists  (as  th^ 
naturalists  and  physiologists  were  then  cilled)  on  the 
Saturdays.  Duhamel  was  appointed  secretary  by  the 
king.  This  post  he  owed  more  to  his  polished  Latinity 
than  to  his  scientific  attainments,  aU  the  proceedings 
of  the  society  being  recorded  in  Latin.  A  treasurer 
was  also  nominated,  who,  notwithstanding  his  pretentious 
title,  was  nothing  more  than  conservator  of  the  scientific 
instruments,  &c.  At  first  the  academy  was  rather  a 
laboratory  and  observatory  than  an  academy  proper. 
Experiments  were  undert<'d£en  in  common  and  results 
discussed.  Several  foreign  savants,  in  particular  the 
Danish  astronomer  Rcemer,  joined  the  society,  attracted 
by  the  liberality  of  the  Grand  Monarque;  and  the  German 
physi&n  and  geometer  Tschimhausen  and  Sir  Isaac 
Newton  were  made  foreign  associates.  The  death  of 
Colbert,  who  was  succeeded  by  Louvois,  exercised  a  disas- 
trous effect  on  the  fortunes  of  the  academy.  The  labours 
of  the  academicians  were  diverted  from  the  pursuit  *of 
pure  saence  to  such  works  as  the  construction  of  fountains 
and  cascades  at  Versailles,  and  the  mathematicians  were 
employed  io  calculate  the  odds  of  the  games  of  lansquenet 
and  bassett.  In  1G09  the  academy  was  reconstituted 
by  M.  de  Pontchartrain,  under  whose  department  as 
secretary  of  state  the  academies  came.  By  its  new  con- 
stitution it  consisted  of  ten  honorary  membera,  men  of 
high  rank,  who  interested  themselves  in  science,  fifteen 
pensionaries,  who  were  the  working  membere,  viz.,  three 
geometricians,  and  the  same  number  of  astronomers^ 
mechanicians,  anatomists,  and  chemists.  Each  section  of 
three  had  two  associates  attached  to  it,  and  besides,  each 
pensionary  had  the  power  of  naming  a  pupiL  There  were 
eight  foreign  and  four  free  associates^  The  officers  were, 
a  president  and  a  vice-president,  named  by  the  king  from 
among  the  honorary  members,  and  a  secretary  and  treaswrer 
chosen  from  the  pensionaries,  who  held  their  offices  for 
life.  Fontenelle,  a  man  of  wit,  and  rather  a  populariser  of 
sciences  than  an  original  investigator,  succeeded  Duhamel  as 
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secretary.  The  constitution,  as  is  erident,  was  purely  aristo- 
cratical,  and  onlike  that  of  the  French  Academy,  in  which 
the  principle  of  equality  among  the  members  was  never 
violated.  Science  was  not  yet  strong  enough  to  dispense 
with  the  patronage  of  the  great  The  two  leading  spirits 
of  the  ac^emy  at  this  period  were  Clairaut  and  lUaumUr. 
Clairaut  vas  the  first  to  explain  capillary  attraction,,  and 
predicted  ^thin  a  few  days  of  the  correct  time  the  return 
of  Halle/s  comet.  His  theory  on  the  ^figure  of  the  earth 
was  only  superseded  by  Laplace's  MScan^que  Celeste, 
Rdaumur  was  principally  diBtingmshed  by  his  practical 
discoveries^  and  a  thermometer  in  common  use  at  the 
present  day  bears  his  name. 

To  trace  the  subsequent  fortunes  of  this  academy  would 
far  exceed  our  limits,  being  equivalent  td  writing  the  history 
of  the  rise  and  progress  of  science  in  France.  It  hea 
reckoned  among  its  members  •Laplace,  Buffon,  Lagrange, 
D'Alembert,  Lavoisier,  and  Jussiou,  the  father  of  modem 
botany.  Those  of  our  readers  who  wish  for  further  informa- 
tion we  would  refer  to  M.  Alfred  Maury's  excellent  history. 
«  On  2l8t  December  1792,  the  old  Academy  of  Sciences 
met  for  the  last  time.  Many  of  the  members  fell  by  the 
guillotine,  many  were  imprisoned,  more  reduced  to  indi- 
gence. The  aristocracy  of  talent  was  almost  as  much 
detested  and  persecuted  by  the  Revolution  as  that  of  rank. 

In.  1795  the  Ck>nvcntion  decided  on  founding  an  Insti- 
tute, which  was  to  replace  all  the  academies.  The  first 
class  of  the  Institute  corresponded  closely  to  the  old 
academy.     See  Institutjb. 

In  1816  the  Academy  was  reconstituted  as  a  branch  of 
the  Institute.  The  new  academy  has  reckoned  among  its 
members,  besides  many  other  brilliant  names,  Camot  the 
engineer,  the  physicians  Fresnel,  Ampere,  Arago,  Biot,  the 
chemists  Gay-Lussac  and  Thdnard,  the  zoologists  G.  Cuvier 
and  the  two  Geoffroy  Saint-Hilaires. 

The  French  had  also  considerable  academies  in  most  of 
their  large  to>vns.  Montpellicr,  for  example,  had  a  Royal 
Academy  of  Sciences,  founded  in  1706  by  Louis  XIY.,  on 
nearly  the  same  footing  as  that  at  Paris,  of  which,  indeed, 
it  was  in  some  measure  the  counterpart  It  Was  recon- 
stituted in  1847,  and  organised  under  three  sections — 
medicine,  science,  and  letters.  It  has  continued  to  publish 
annual  reports  of  considerable  value.  Toulouse  iJso  had 
an  academy  under  tha  denomination  of  Lanternists;  and 
there  were  analogou!^  institutions  at  Nimes,  Aries,  Lyons, 
Dijon,  Bordeaux,  and  other  places.  Of  these  several,  w^ 
believe,  are  still  in  existence,  if  not  in  activity. 

Before  passing  on  to  German  academies,  we  may  here 
notice  a  private  scientific  and  philosophical  society,  the 
precursor  of  the  French  Academy  of  Sciences.  It  does  not 
appear  to  have  had  any  distinguishing  name;  but  the  pro- 
moter of  it  was  Eusebius  Renaudot,  Counsellor  and  Phy- 
sician in  Ordinary  i^  the  King  of  France,  and  Doctor 
Regent  of  the  Faculty  of  Physic  at  Paris,  by  whom  a  full 
account  of  its  conferences  was  published,  translated  into 
English  by  G.  Havers,  1664.  In  the  preface  it  is  said  to 
be  ''a  production  of  an  assembly  of  the  choicest  wits  of 
Prance."  We  will  quote  a  few  of  the  subjects  of  these 
discussions  in  order  to  show  the  character  of  the  society: — 
**  Why  the  loadstone  draws  iron ;"  "  Whether  the  soul's 
immortality  is  demonstrable  by  natural  reason ;"  "  Of  the 
little  hairy  girl  lately  seen  m  this  city."  On  subjects  of 
popular  superstition  their  views  were  far  in  advance  of  the 
time.  Of  judicial  astrology  it  is  said,  "Why  should  we 
seek  in  heaven  the  causes  of  accidents  which  befall  us  if 
we  can  find  them  on  earth?"  Of  the  philosopher's  stone — 
I*  This  most  extravagant  conceit,  that  it  is  the  panacea,; 
joined  to  the  other  absurdities  of  that  chimerical  art,  makes 
•  us  believe  that  it  is  good  for  nothing  but  to^serve  for 
imaginary  consolation  to  the  miserable." 


(rermany.*— The  Collegium  Curiosum  was  a  scientific 
society,  founded  by  J.  C.  Sturm,  professor  of  mathematics 
and  natural  philosophy  in  the  University  of  Altorff,  in 
Franconia,  in  1672,  on  the  plan  of  the  Accademia  del 
Cimento.  It  originally  consisted  of  20  members,  and  con- 
tinued to  flourish  long  after  the  death  of  its  founder.  Th» 
early  laboura  of  the  society  were  devoted  to  the  repetition, 
(under  varied  conditions)  of  the  most  notable  experiments  • 
of  the  day,  or  to  the  discussion  of  the  results.  Two  volume^! 
of  proceedings  were  published  by  Sturm  in  1676  and  1685 
respectively.  The  Programma  Invitalarium  is  dated  June 
3,  1672;  and  Sturm  therein  urges  that,  as  the  day  of  dis- 
putatious philosophy  had  given  way  to  that  of  experi- 
mental philosophy,  and  as,  moreover,  scientific  societies  had 
been  founded  at  Florence,  London,  and  Rome,  it  would 
therefore  seem  desirable  to  found  one  in  Germany,  for  the 
attainment  of  which  end  he  requests  the  cg-opcration  of 
the  learned. 

The  work  of  1676,  entitled  Collegium  Experimentale  sine 
Curiosum,  commences  with  an  account  of  the  diving-bell, 
"a  new  invention;"  next  follow  chjiptcrs  on  the  camera 
obscura,  the  Torricellian  experiment,  the'  air-pump,  micro* 
scope,  telescope,  dec.  The  two  works  have  been  pronounced 
by  a  competent  authority '  to  constitute  a  nearer  approach 
to  a  text-book  of  the  physics  of  the  perir>d  than  any  pre- 
ceding wortr 

The  Eoyal  Academy  of  Sciences  cU  Berlin  was  founded 
in  1700  by  Frederic  I.  after  Leibnitz'  comprehensive  pkn, 
but  was  not  opened  till  1711.  Leibnitz  was  the, first  presi- 
dent Under  Maupertuis,  who  succeeded  him,  it  did  good 
service  Its  present  constitution  dates  from  January  24, 
1812.  It  is  divided  into  four  sections — physical,  mathe- 
matical, philosophical,  and  historical  Each  section  is  imder 
a  paid  secretary  elected  for  life ;  each  secretary  presides  in 
turn  for  a  quarter  of  a  year.  The  members  are— 1*^  Re- 
gular members  who  are  paid;  these  hold  general  meetings 
every  Thursday,  and  sectional  meetings  every  Monday.  2</, 
Foreign  membera,  not  to  exceed  24  in  number.  3d,  Hon- 
orary members  and  correspondents.  Since  1811  it  has 
published  yearly,  Memoires  de  l*AccuUmie  Roycde  des  ScieiiceS' 
et  Belles  Lettrcs  d  Berlin,  For  its  scientific  and  philoso- 
phical attainments  the  names  of  W.  and  A.  v.  Humboldt,. 
Ideles,  Savigny,  Schleiermacher,  Ropp,  and  Rahke,  will- 
sufficiently  vouch. 

The  Academy  of  Sciences  at  Mann/ieim  was  established- 
by  Charles  Theodore,  Elector  Palatine,  in  (he  year  1755.. 
The  plan  of  this  institution  was  furnished  by  Schaepflin, 
according  to  which  it  was  divided  into  two  classes,  the  hiar 
torical  and  physical  In  1780  a  sub-division  of  the  latter 
took  place  into  the  physical,  properly  so-called,  and  the 
meteorological.  The  meteorological  observations  are  pub- 
lished separately,  under  the  title  of  Ephemerides  Societatis 
Meteorologico!  Falatince,  The  historical  and  physical  me- 
moirs are  published  under  the  title  of  Acta  Academics. 
TAeodoro-Palatince, 

The  Electoral  Bavarian  Academy  of  Sciences  at  Munich 
was  established  iu  1759,  and  publishes  its  memoirs  under 
the  title  of  Abliandltingen  der  Baierischen  Akademie,  Soon 
after  the  Elector  of  Bavaria  was  raised  to  the  rank  of  king, 
the  Bavarian  government,  by  his  orders,  directed  its  atten- 
tion to  a  new  organisation  of  the  Academy  of  Sciences  of 
Munich.  The  design  of  the  king  was,  to  render  its  labours 
more  extensive  than  those  of  any  similar  institution  in 
Europe,  by  giving  to  it,  under  the  direction  of  the  ministry, 
the  immediate  superintendence  over  all  the  establishments 
for  public  instruction  in  the  kingdom  of  Bavaria.  The  Privy* 
Councillor  Jacobi,  a  man  of  most  excellent  character,  and  of' 
considerable  sdeirtific  attainments,  was  appointed  president 


^  Mr  a  F.  BodweU,  In  tiio  CKemiecd  Aewy,  June  1^1, 1867 
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The  Electoral  Academy  at  Erfurt  was  established  by  the 
Elector  of  Mentz,  in  the  year  1754.  It  consists  of  a  pro- 
tector, president,  director,  assessors,  adjuncts,  and  asso- 
cutcs.  Its  object  is  to  promote  the  useful  sciences.  The 
memoirs  were  originally  published  in  Latin,  but  afterwards 
in  German.  The  Hessian  Academy  of  Sciences  at  Gicsscn 
publish  their  transactions  under  the  title  of  Acta  Philo- 
iop/iico-MedicOrAcademice  ScierUiarwn  Frincipalis  ffessiaccs. 
In  the  Netherlan^  there  are  scientific  academies  at  Flush- 
ing and  Brussels,  both  of  which  have  published  their 
transactions. 

Bitssia. — The  Impeinal  Academy  of  Sciences  ai  St 
Petersburg  was  projected  by  the  Czar  Peter  the  Great. 
Haying  m  the  course  of  his  travels  observed  the  advan- 
tage of  pubhc  societies  for  the  encouragement  and  promo- 
tion of  literature,  be  formed  the  design  of  founding  an 
academy  of  sciences  at  St  Petersburg.  By  the  ad\'ice 
of  Wolff  and  Leibnitz,  whom  he  consulted  on  this  occasion, 
the  society  was  accordingly  regulated,  and  several  learned 
foreigners  were  invited  to  become  members.'  Peter  him- 
self drew  the  plan,  and  signed  it  on  the  10th  of  February 
1724;  but  he  was  prevented,  by  the  suddenness  of  his 
death,  from  carrying  it  into  execution.  His  decease,  how- 
ever, dtd  not  prevent  its  completion ;  for  on  the  21st  of 
December  1725,  Catharine  I.  established  it  according  to 
Peter's  plan,  and  on  the  27th  of  the  same  month  the  society 
assembled  for  the  first  time.  On  the  1st  of  August  1726, 
Catharine  honoured  the  meeting  with  her  presence,  when 
Professor  Bulfinger,  a  German  natunUist  of  great  eminence, 
pronounced  an  oration  upon  the  advances  made ^  in  the 
theory  of  magnetic  variations,  and  also  on  the  progress  of 
research  in  so  far  as  regarded  the  discovery  of  the  longi- 
tude. A  short  time  afterwards  the  empress  settled  a  fund 
of  £4982  per  annum  for  the  support  of  the  academy;  and 
15  members,  all  eminent  for  their  learning  and  talents, 
were  admitted  and  pensioned,  under  the  title  of  professors 
in  the  various  branches  of  science  and  literature.  The  most 
distinguished  of  thcs.e  professors  were  Nicholas  and  Danfcl 
Bernouilli,  the  two  De  Lisles,  Bulfinger,  and  Wolff. 

During  the  short  reign  of  Peter  IL  the  salaries  of  the 
members  were  discontinued,  and  the  academy  utterly 
•leglected  by  the  Court;  but  it  was  again  patronised  by  the 
Empress  Anne,  who  even  added  a  seminary  for  the  educa- 
tion of  youth  under  the  sui>crintendence  of  the  professors. 
Both  institutions  flourished  -  for  some  time  under  the 
direction  of  Baron  Korf ;  but  upon  his  death,  toward.^  the 
end  of  Anne^  reign,  an  ignorant  person  beins  appointed 
president,  many  of  the  moat  able  members  quitted  Russia. 
At  the  accession  of  Elizabeth,  however,  new  Ufc  and  vigour 
were  infused  into  the  academy  The  original  plan  was 
enlarged  and  improved;  some  of  the  most  learned  foreigners 
were  again  drawn  to  St  Petersburg ;  and,  what  was  considered 
AS  a  good  omen  for  the  hterature  of  Russia,  two.  natives, 
Lomonosof  and  Rumovsky,  men  of  genius  and  abilities, 
who  had  prosecuted  iheir  studies  in  foreign  universities, 
were  enrolled  among  its  members.  Lastly,  the  annual 
income  was  increased  to  X10,G59,  and  sundry  otlier  advan- 
tages were  conferred  upon  the  institution. 

The  Empress  Catharine  II. ,  with  her  usual  zeal  for 
promoting  the  diffusion  of  knowledge,  t^ok  this  useful 
society  under  her  immediate  protection.  She  altered  the 
court  of  directors  greatly  to  the  advantage  of  the  whole 
body,  corrected  many  of  its  abuses,  apd  infused  a  new 
vigour  and  spirit  into  their  researches.  By  Catharine's 
particular  recommendation  the  most  ingenious  professors 
visited  the  vanous  pro\'incc3  of  her  vast  dominions ;  and  as 
the  funds  of  the  academy  were  not  suflicicnt  to  defray  the 
whole  expense  of  these  expeditions,  the  empress  supplied 
the  deficiency  by  a  gnint  of  £2000,  which  was  renewed  aa 
nocasion  required. 


The  purpose  and  object  of  these  travels  will  appear  from 
the  lustructions  given  by  the  academy  to  the  several  per- 
sons who  engaged  in  them    They  were  ordered  to  institute 
inquiries  respecting  the  different  sorts  of  earths  and  waters; 
the  tfcst  methods  of  cultivating  barren  and  desert  spots ; 
the  local  disorders  incident  to  men  and  animals,  together 
with  the  most  eificacious  means  of  relieving  them;  the 
breeding  of  cattle,  particularly  of  sheep,  the  rearing  of  bees 
and  silk-worms ;  the  different  places  and  objects  for  fishing 
and  hunting;  minerals  of  all  kinds;  the  arts  and  trades; 
and  the  formation  of  a  Flora  Russica,  or  collection  of  indi- 
genous plants.    They  were  particularly  instructed  to  recti  ly 
the  longitude  and  latitude  of  the  principal  towns;  to  make 
astronomical,  geographical,  and  ,  meteorological  obscrva 
tions;  to  trace  the  courses  of  rivers;  to  construct  the  most 
exact  charts;  and  to  be  very  distinct  and  accurate  in  re 
marking  and  describing  the  manners  and  customs  of  the 
different  races  of  people, 'their  dresses,  languages,  onti- 
quities,  traditions,  history,  religion;  m  a  word,  to  gam 
every  information  which  might  tend  to  illustrate  the  real 
state  of  the  whole  Russian  empira     More  ample  instruc- 
tions cannot  well  be  conceived ;  and  they  appear  to  have 
been  very  zealously  and  fjiithfuliy  executed.      The  conse- 
quence was  that,  at  that  time,  no  'country  could  boast, 
within  the  space  of  so  few  years,  such  a  number  of  excellent 
publications  on  its  mtemal  state,  its  natural  productions, 
its  topography,  geography,  and  history,  and  on  the  manners, 
customs,  and  languages  of  the  different  tribes  who  inhabit 
it,  as  issued  from  the  press  of  this  academy.  In  its  researches 
in  Asiatic  languages,  and  general  knowledge  of  Oriental 
customs  and  religions,  it  proved  itself  the  worthy  rival  of 
our  own  Royal  Asiatic  Soacty. 

The  first  transactions  of  this  society  were  published  in 
1728,  and  entitled  Commentarii  Academias  Sdentiai-um 
Imperialis  Petropotitance  ad  annum  1726,  with  a  dedica- 
tion to  Peter  IL  'The  publication  was  continued  under 
this  form  until  the  year  1747,  when  the  transactions  were 
called  Nod  Commentarii  Academioe,  &c.  ;.and  in  1777,  the 
academy  again  changed  the  title  into  Acta  Academics  Sciai- 
tiarum  Imperialis  Petropotitance,  and  likewise  made  some 
alteration  in  the  arrangements  and  plan  of  the  work.  The 
papers,  which  had  been  hitherto  published  in  the  Latin 
language  only,  were  now  written  mdiffcrently  either  in 
that  language  or  in  French,  and  a  preface  added,  entitled 
Partie  Historique^  which  contains  an  account  of  its  pro- 
ceedings, meetings)  the  admission  of  new  members,  and 
other  remarkable  occurrences.  Of  the  Commtntanes,  14 
volumes  were  published-  the  first  of  the  New  Commtnr 
taries  made  its  appearance  m  1750,  and  the  twentieth  in 
1 776.  Under  the  new  title  of  Acta  Academice,  a  number  ot 
volumes  have  been  given  to  the  public ;  and  two  are  printed 
every  year.  These  transactions  abound  with  ingenious  and 
elaborate  disquisitions  upon  various  parts  of  science  and 
natural  history;  and  it  may  not  be  an  exaggeration  to  assert, 
that  no  society  in  Europe  has  more  distinguisljed  itself  for 
the  exceUence  of  its  publications,  particularly  in  the  more 
abstruse  parts  of  pure  and  mixed  mathematics. 

The  academy  is  still  composed,  as  at  first,  of  15  pro- 
fessors, besdes  the  president  and  director.  Each  of  these 
professors  has  a  house  and  an  annual  stipend  of  from  £200 
to  £600.  Besides  the  professors,  there  are  four  adjuncts, 
with  pensions,  who  are  present  at  the  sittings  of  the  society, 
and  succeed  to  the  first  vacancies.  The  direction  of  the 
academy  is  generally  entrusted  to  a  person  of  distinction- 

The  buildings  and  apparatus  of  this  academy  are  on  a 
vast  scale.  There  is  a  fine  library,  consisting  of  36,000 
curious  books  and  manuscripts ;  together  with  an  extensive 
museum,  in  which  the  various  bmnches  of  natural  history, 
«tc.,  are  distributed  in  different  apartments.  The  latter  14 
extremely  rich  in  native  productions,  having  been  con^- 
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dorably  augmnuted  by  me  collections  made  by  Paitosi 
Gmolin,  Guldenstaedt,  and  other  professors,  during  their 
esneditioxLB  through  the  various  parts  of -the  Russian  em- 
pire. The  BtulTed  animals  and  birds  occupy  one  apartment 
The  chamber  of  rarities,  the  cabinet  of  coins,  dsc,  contain 
inniunerable  articles  of  the  highest  curiosity  and  value. 
The  motto  of  the  society  is  exceedingly  modest;  it  consists 
of  only  one  word,  PatUatim. 

Stifeden. — The  Academy  of  Sciences  at  Stoc^tolm,  or  fJie 
Royal  Swedish  Academy,  owes  its  institution  to  six  persons 
(•f  distinguished  learning,  among  whom  was  the  celebrated 
Linnams.  They  originally  niet  on  the  2d  of  June  1739, 
when  they  formed  a  private  society,  in  which  some  dis- 
sertations were  read;  and  in  the  end  of  the  same  year 
their  first  publication  made  its  appearanca  As  the  meet- 
ings continued  and  the  members  increased,  the  society 
attracted  the  notice  of  the  king;  and,  accordingly,  on  the 
31st  of  March  1741,  it  was  incorporated  under  tj^e  mime 
of  the  Royal  Swedish  Academy.  Not  receiving  any  pen- 
sion from  the  crown,  it  is  merely  under  tha  protection  of 
the  king,  being  directed,  like  our  Koyal  Society,  by  its  own 
members.  It  has  now,  however,  a  large  fund,  which  has 
chiefly  arisen  from  legacies  and  other  donations ;  but  a  pro- 
fessor of  experimentiil  philosophy,  and  two  secretaries,  are 
still  the  only  persons  who  receive  any  salaries.  Each  of 
the  members  resident  at  Stockholm  becomes  president  by 
rotation,  and  continues  in  office  during  three  months. 
There  arc  two  kinds  of  members,  native  and  foreign ;  the 
election  of  the  former  take  places  in  April,  that  of  the  latter 
in  July;  and  no  money  is  paid  at  the  time  of  admission. 
The  dissertations  read  at  each  meeting  are  collected  and 
published  'four  times  in  the  year  :  they  are  written  in  the 
Swedish  language,  and  printed  in  octavo,  and  the  annual 
pubbcations  make  a  volume.  The  first  40  volumes,  which 
were  completed  in  1779,  are  called  the  Old  Transactions. 

Denmark, — The  Royal  Academy  of  Sciences  at  Copen- 
hagen owes  its  institution  to  the  zeal  of  six  individuals, 
whom  Christian  VI.,  in  1 742,  ordered  to  arrange  his  cabinet 
of  medals.  These  persons  were  John  Oram,  Joachim  Fre- 
deric Ramus,  Christian  Louis  Scheid,  Mark  Wbldickey, 
Eric  Pontopidan,  and  Bernard  Moelman,  who,  occasionally 
meeting  for  this  purix)se,  extended  their  designs;  associated 
with  them  others  who  were  eminent  in  several  branches  of 
science;  and  fojming  a  kind  of  literary  society,  employed 
themselves  in  searching  into,  and  explaining  the  history  and 
antiquities  of  their  country.  The  Count  of  Holstein,  the 
first  president,  warmly  patronised  this  society,  and  recom- 
mcuded  it  so  strongly  to  Christian  VI.  that,  in  1 743,  his 
Danish  majesty  took  it  under  his  protection,  called  it  the 
Royal  Academy  of  Sciences,  endowed  it  with  a  fund,  and 
ordered  the  members  to  join  to  their  former  pursuits 
natural  history,  physics,  and  mathematics.  In  consequence 
of  the  rpjoU  favour  the  mcuibers  engaged  with  fresh  zeal 
in  their  pursuits;  and  the  academy  has  published.  15 
volumes  in  the  Danish  language,  some  of  which  have  been 
translated  into  Latin. 

England. — In  161G  a  scheme  for  founding  a  Royal 
Academy  was  started  by  Edmund  Bolton,  an  eminent 
scholar  and  antiquary.  Bolton,  in  his  petition  to  King 
James,  which  was  supported  by  Qeoige  Villiers,  Marquis  of 
Buckingham,  proposed  that  the  title  of  the  academy  should 
be  ''King  James,  his  Academe  or  College  of  honour." 
In  the  list  of  members  occurs  the  name  of  Sir  Kenclm 
Digby,  one  of  the  original  members  of  the  Royal  Society. 
The  death  of  the  king  proved  fatal  to  the  undertaking. 
In  1635  a  second  attempt  was  made  to  found  an  academy, 
under  the  patronage  of  Charles  L,,  with  the  title  of 
**'  Minerva's  Musteum,"  for  the  instniction  of  young  noble- 
men in  the  liberal  arts  and  sciences,  but  the  project  was 
soon  dropped.  About  1645  some  of  the  more  ardent  followers 


ox  fjucim  used  (o  meet,  some  in  I^onrlon,  some  nt  Ox/ord, 
for  the  discussion  of  subjects  connected  with  experimental 
science.  This  was  the  origin  of  thii  Royal  Society,  which 
received  its  charter  in  1662.     See  Royal  Society. 

Ireland. — The  Royal  Insk  Academy  arose  out  of  a 
society  established  at  Dublin  about  the  year  1782,  and 
consisting  of  a  number  of-  gentlemen,  most  of  whom 
belong  to  the  university.  They  held  weekly  mrctings, 
and  read  essa}'s  in  turn  on  various  subjects.  The  incmbors 
of  this  spciety  afterwards  formed  a  more  extensive  plan, 
and,  admitting  only  such  names  as  might  add  dignity  to 
their  new  institution,  became  the  founders  of  the  Royal 
Irish  Academy.  They  professed  to  unite  the  advancement 
of  science  >*'ith  the  history  of  mankind  and  polite  literature 
The  first  volume  of  their  transactions  (for  1787)  appeared 
in  1788,  and  seven  volumes  were  afterwards  published. 
A  society  was  formed  in  Dublin,  similar  to  the  Royal 
Society  in  London,  as  early  as  the  year  1683;  but  the 
distracted  state  of  the  country  proved  unpropitipus  to  the 
cultivation  of  philosophy  and  literature. 

Holland. — The  Royal  Academy  of  Sciences  at  Amsterda/fi, 
erected  by  a  royal  ordinance  1852,  succeeded  the  Royal 
Institute  of  the  Low  Countries,  founded  by  Louis  Napoleon, 
King  of  HoUand,  1808.  In  1855  it  had  published  102 
volumes  of  proceedings,  and  received  an  annual  subsidy  ol 
14,000  florins  from  the  state. 

Spain, — The  Academy  of  Sciences  at  Mad7id,  founded 
1774,  after  the  model  of  the  French  Academy. 

Portugal, — The  Academy  of  Sciences  at  Lisbon  is  divided 
into  three  classes — natural  history,  mathematics,  and 
national  literature.  It  consists  of  24  ordinary  and  36 
extraordinary  members.  Since  1779  it  has  published 
Memories  de  Letter  atur  a  Portvgueta;  Memorias  £conomiccts; 
Collecfao  de  Livros  ineditos  di  Histaria  Portugueza, 

II.  AcADEJUES  OF  Belles  Lbttres. — Italy. — Italy  in  the 
16th  centuiy  was  remarkable  for  the  number  of  its  literary 
academies.  Timboschi,  in  his  Itistory  of  Italian  Literature, 
has  given  a  list  of  171 ;  and  Jarkius,  in  his  Specimen 
Hittorim  Academiarum  CondUarum,  enumerates  nearly 
700.  Many  of  these,  with  a  sort  of  Socratic  irony,  gave 
themselves  names  expressive  of  ignorance  or  simply  ludi- 
crous. Such  were  the  Lunatici  of  Naples,  the  Estravaganii, 
the  Fulminales,  the  TrapesMti,  the  Drowsy,  the  Sleepers, 
the  Anxious,  the  Conftised,  the  Unstable,  the  Fantastic, 
the  Transformed,  the  jEtherial.  "  The  first  academics  of 
Italy  chiefly  directed  their  attention  to  classical  literature ; 
they  compared  manuscripts ;  they  suggested  new  readings,  or 
new  interpretations;  they  deciphered  inscriptions  or  coins; 
they  sat  in  judgment  on  a  Latin  ode,  or  debated  the  pro- 
priety of  a  phrase.  Their  own  poetry  had,  perhaps,  never 
been  neglected ;  but  it  was  not  till  the  writings  of  Bembo 
fiumished  a  new  code  of  criticism  in  the  Italian  language, 
that  they  began  to  study  it  with  the  same  minut^ess  as 
modem  Latin,"  "They  were  encouragers  of  a  numis- 
matic and  lapidary  erudition,  elegant  in  itself,  and  throw- 
ing for  ever  little  specks  of  light  on  the  still  ocean  of  the 
past,  but  not  very  favourable  to  comprehensive  observation/ 
and  ten^g  to  bestow  on  an  unprofitable  pedantry  the 
honours  of  real  learning."^  The  Italian  nobilityj  excluded 
as  they  mostly  were  from  politics,  and  living  in  cities, 
found  in  literature  a  consolation  and  a  career.  Such^ 
academies  were  oligarchical  in  their  constitution;  they 
encouraged  culture,  but  tended  to  hamper  genius  and 
extinguish  origmahty.  Of  their  academies,  by  far  the 
most  celebrated  was  the  Accademia  della  Crusca  or  /Vr- 
furatorum;  that  is,  of  Bran,  or  of  the  Sifted.  The  title 
was  borrowed  from- a  previous  society  at  Perugia,  the 
Accademia  degli  Scossi,  of  the  Well-shaken.      Its  device 

^  HRllam't  Int,  to  Lit  qf  Europe,  vol.  L  C54,  and  vol  ii.  602. 
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was  a  sieve ;  its  motto,  "  D  ftih  bcl  fior  ne  coglie,"  it 
collects  the  finest  flour  of  it ;  its  principal  object  the  posi- 
ficatioQ  of  the  language.  Its  great  work  was  the  Vocabu- 
iario  delta  Crusca,  the  first  edition  of  which  was  published 
1C13.  It  was  composed  avowedly  on  Tuscan  principles, 
and  regaorded  the  14th  century  as  the  Augustan  period  of 
the  languaga  Bcni  assailed  it  in  his  Anii-Cnuca^  and 
this  exclusive  TuBcan  spirit  has  disappeared  in  subrfeqiient 
editions.  The  Accademia  della  Crusca  is  now  incorporated 
with  two  older  societies — ^the  Accademia  degli  Apatici 
(the  Impartials)  and  the  Accademia  Fiorentina. 

Among  the  numerous  other  literary  academies  of  Italy 
we  may  mention  the  Academy  of  Naples,  founded  about 
1 440  by  Alfonso,  the  king ;  the  Academy  of  Florence,  founded 
1540,  to  illustrate  and  pei^fect  the  Tuscan  tongue,  especially 
by  a  dose  study  of  PetnCrch  -,  the  IntroTuOi  of  Siena,  1525; 
the  Infia^mati  of  Padua;  1534 ;  the  Bom  of  Siena,  sup- 
pressed by  Cosmo,  1568. 

The  Academy  of  EumouristSf  Umoriai,  had  its  origin  at 
Borne  in  the  marriage  of  Lorenzo  Mardni,  a  Roman  gentle- 
nan,  at  which  several  persons  6f  rank  were  guests.  It 
was  carnival  time,  and  so  to  give  the  ladies  some  diversion, 
they  betook  thenuelvcs  to  the  reciting  of  verses,  sonnets, 
speeches,  first  exUmpore,  and  afterwards  premeditately, 
which  gave  them  t^e  denomination  of  Belli  Humeri. 
After  some  experience,  and  coming  more  and  more  into 
the  tasto  of  these  exercises,  they  resolved  to  form  an 
academy  of  belles  lettres,  and  chsmged  the  title  of  Belli 
Humori  for  that  of  ffumoristi. 

In  1690  the  Academy  or  Society  of  Arcadians  was 
established  at  Rome,  for  the  purpose  of  reviving  the  study 
of  poetry.  The  fo^nder  Crescimbcni  is  the  author  of  a 
well-known  history  of  Italian  poetry.  It  numbered  among 
its  members  many  princes,  cardiaals,  and  other  ecclesias- 
tics; and,  to  avoid  disputes  about  pre-eminence,  all  appeared 
masked  after  thejtnfuiner  of  Arcadian  shepherds.  Within 
ten  years  from  its  first  establishment  the  number  of 
academiciant  ajolounted  to  ^00. 

The  Boyal  Academy  of  Savoy  dates  from  1719,  and  was 
made  a  royalf  academy  by  Charles  FeUx  in  1848.  Its 
emblem  is  a  gold  orange  tree  full  of  flowers  and  fruit;  its 
motto  ''Fldres  fructusque  perennes,"  being  the  same  as 
those  of  the  famous  FlorimerUane  Academy,  founded  at 
Annecy  by  St  Francis  de  Sales.  It  has  published  valuable 
memoirs  on  Ae  history  and  antiquities  of  Savoy. 

Gemumy, — Of  the  German  literary  academies,  the 
most  celebrated  was  Die  Fruchtbrirt^ende  GeeclUchafi,  the 
Ehiitful  Society,  established  at  Weimar  1617.  Five 
"prince^  enrolled  their  names  among  the  original  members. 
The  object  was  to  purify  the  mother  tongue.  The  German 
academies  copied  those  of  Italy  in  their  quaint  titles  and 
petty  ceremonials,  and  exercised  little  permanent  influence 
on  the  language  or  literature  of  the  country. 

France. — The  Frenck  Academy  was  established  by  order 
of  the  king  in  the  year  1 635,  but  in  its  original  form  it  came 
into  existence  some  four  or  five  years  earlier.  About  the 
year  1629  certain  literary  friends  in  Paris  agreed  to  meet 
weekly  at  the  house  of  one  of  their  number.  These  meet- 
ings were  quite  informal,  but  the  conversation  turned  mostly 
on  literary  topics;  and  when,  as  was  often  the  case,  one  of 
the  number  had  composed  some  work,  he  read  it  to  the 
rest,  and  they  gave  their  opinions  upon  it.  The  place  of 
meeting  was  the  house  of  M.  Conrard,  which  was  chosen 
as  being  the  most  central  The  fame  of  these  meetings, 
though  the  members  were  bound  over  to  secrecy,  reached  at 
length  the  ears  of  Cardinal  Richelieu,  who  conceived  so 
high  ao  opinion  of  them,  that  he  at  once  promised  them 
his  protection,  and  off'ered  to  incorporate  them  by  letters 
patent.  Nearly  all  the  )nembers  would  have  preferred  the 
(hanns  of  privacy,  but,  considering  the  risk  they  would  run  in 


incurring  the  cardinal's  displeasure,  ^nd  that  by  the  letter 
of  the  law  aU  meetings  of  any  sort  or  kind  were  prohibited^ 
they  expressed  "their  gratitude  for  the  high  honour  the 
cardinal  thought  fit  to  confer  on  them.  They  proceeded 
at  once  to  organise  their  body,  settle  their  laws  and  oonstitn- 
tion,  appoint  officers^  and  choose  their  name.  Their  officers 
consisted  of  a  director  and  a  chancellor,  both  chosen  by 
lot^  and  a  permanent  secretary,  chosen  by  votes.  They 
elected  besides  a  publisher,  not  a  memb^  ol  the  4iody. 
The  director  presided  at  the  meetings,  being  considered( 
as  primus  inter  pares,  and  performing  much  the  same  parti 
as  the  speaker  in  the  English  House  of  Commons.  Tha 
chancellor  kept  the  seals,  and  sealed  all  the'  offidai  domi 
xtients  of  the  academy.  The  office  of  the  secretary  explains 
itsell  The  cardinal  was  ex  ojfi/no  protector.  The  meet] 
ings  were  weekly  as  before. 

•  The  letters  patent  were  at  once  granted  by  the  king,  bof 
it  was  8nly  after  violent  opposition  and  long  delay  that  tho 
prcsidei^t,  whp  was  jealous  of  the  cardinal's  aulJiority,  cou* 
sented  to  grant  the  verification  required  by  the  old  con- 
stitution of  France. 

The  object  for  which  the  academy  was  founded,  as  set  forth 
in  its  statutes,  was  tho  purification  of  tho  Frendi  hmguage. 
'<  The  principal  function  of  tho  academy  shall  be  to  labour 
with  fill  care  and  diligence  to  give  certain  rules  to  our 
language,  and  to  render  it  pure,  eloquent,  and  capable  of 
treating  the  arts  and  sciences"  (Art  24).  They  proposed 
"  to  cleanse  the  language  from  the  impurities  it  has  con- 
tracted in  the  mouths  of  tho  common  people,  from  the 
jargon  of  the  lawyers,  from  tho  misusages  of  ignorant 
courtiers,  and  the  abuses  of  the  pulpit." — Letter  of  Academy 
to  Cardinal  BicheUeu. 

Their  numbers  were  fixed  at'  forty.  The  original  members 
who  formed  the  nucleus  of  tho  body  were  eight,  and  it  was 
not  till  1639  that  the  full  number  was  completed.  Their 
first  undertaking  consisted  of  essays  written  by  all  the 
members  in*  rotation.  To  judge  by  the  titles  and  speci< 
mens  'which  have  come  down  to  us,  these  possessed  no 
special  originality  or  merit,  but  resembled  the  lirtSct^ctc  ol 
the  Greek  rhetoricians. '  They  next,  at  the  instance  o) 
Cardinal  Richelieu,  undertook  a  criticism  of  ComeiUe's 
Cid,  the  most  popular  work  of  the  day.  It  was  a  rule  oi 
the  academy  that  no  work  could  be  criticised  except  at  the 
author's  request.  It  was  only  the  fear  of  incurring  the 
cardinal's  displeasure  which  wrung  from  Comeille  an  un- 
willing ^consent  The  critique  of  the  academy  was  re- 
written several  times  before  it  met  with  tho  cardinal's 
approbation.  After  six  months  of  elaboration,  it  was  pub- 
lished under  the  title,  Sentiments  de  CAcadhnie  Frangoise 
sur  le  Old,  This  judgment  did  not  satisfy  Comeille,  as  a 
saying  attributed  to  him  on  the  occasion  shows.  "  Eora^ 
tins,"  he  said,  referring  to  Ids  last  play,  "  was  condemned 
by  the  Duumviri,  but  he  was  absolved  by  the  people." 
But  the  crowning  labour  of  the  academy,  commenced  in 
1639,  was  a  dictionary  of  the  French  hmguage.  By  tho 
twenty-sixth  article  of  their  statutes,  they  were  pledged  to 
compose  a  dictionary,  a  grammar,  a  treatise  o^  rhetoric,* 
and  one  on  poetry.  M.  Chapelain,  one  of  the  original 
members  and  leading  spirits  of  the  academy,  pointed  out 
that  the  dictionary  would  naturally  be  the  firat  of  these 
works  to  be  undertaken,  and  drew  up  a  phm  of  the  work; 
which  was  to  a  great  extent  carried  out.  A  catalogue  was 
to  be  made  of  all  the  most  approved  authors^  prose  ai^  verse : 
these  were  to  be  distributed  among  the  members,  and  all 
wcMrds  and  phrases  of  which  they  approved  to  be  marked 
by  them  in  order  to  be  incorporated  in  the  dictionary. 
For  this  the/  resolved  themselves  into  two  committees, 
which  sat  on  other  than  the  regular  days.    M.  de  Va^bgelas  ^ 

^  A  bov,  mot  of  his  79. worth  recovdiog.    Wh^  retunuag  .jthanks  for 
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was  appointed  editor  m  cMril  To  remonerate  Jiim  for  ids 
hbonrsy  he  received  from  tlie  cardinal  a  pension  of  2000 
franca.  Tho  first  edition  of  this  dictionary  appeared  in 
1694;  the  last  OompUmeiU  in  1854. 

Instead  of  following  the  historyof  the  French  Academy,— 
whichy  like  its  two  younger  sisters,  the  Academy  of 
Sciences  and  the  Academy  of  Inscriptions,  was  suppressed 
ia  1793,  and  reconstituted  in  1795,  as  a  daas  pf  the  Insti- 
tute,— a  history  which  it  would  be  impossible  to  treat 
adequately  in  the  limit  of  an  article,  we  will  attempt 
briefly  to  estimate  its  influence  on  French  literature  and 
language,  and  point  out  its  principal  merits  and  defects. 
To  b^^  with  its  merits,  it  may  justly  boast  that  there  is 
hardly  a  single  name  of  the  first  rank  among  French 
Utteratettrs  that  it  has  not  enrolled  among  its  members. 
Moli6re,  it  is  true,  was  rejected  as  a  player ;  but  we  can 
hardly  blame  the  academy  for  a  social  prqjucQce  which  it 
shared  with  the  age;  and  it  is  well  known  that  it  has,  as 
far  as  was  in  its  power,  made  the  amende  hmorahU,  In 
the  SalU  dea  SSaneea  ia  placed  the  bust  of  .the  greatest 
of  modem  comedians,  with  tho  inscripUon,  "lUen  ne 
manque  k  sa  gloire ;  il  manquait  k  la  notre."  Descartes 
was  excluded  from  the  fact  of  his  residing  in  Holland. 
Scarron  was  confined  by  paralysis  to  his  own  house. 
Fiiscal  is  the  only  remaining  exception,  and  Pascal  was 
better  known  to  his  contemporaries  as  a  mathematician 
than  a  writer.  His  Lettres  Provindales  were  published 
anonynaously;  and  just  when  his  fame  was  rising  he 
retir^  lo  Port-Boyal,  where  he  lived  the  life  of  a  recluse. 
On  the  other  hand,  it  cannot  be  denied  that  the  fauteuils 
have  often  been  occupied  by  men  of  no  mark  in  literature. 
Nor  is  the  academy  wholly  exonerated  by  M.  Livct's  in- 
genious defence,  that  there  are  but  eight  mfirshals  in  tho 
French  army,  and  yet  the  number  has  never  appeared  too 
restricted ;  for  its  most  ardeift  admirers  will  not  assert  that 
it  has,  as  a  rule,  chosen  the  forty  most  distinguished  living 
authors.  Court  intrigue,  rank,  and  finesse  have  too  often 
prevailed  over  real  merit  and  honesty.  Though  lus  facts 
are  incorrect,  there  is  much  truth  in  Courier's  caustic 
aatire : — ^"  Dans  une  companie  de  gens  faisant  profession 
d'esprit  ou  de  savoir,  nul  ne  veut  pr^  de  soi  un  plus  habile 
que  soi,  mais  bicn  un  plus  noble,  un  plus  riche  :  un  due 
et  puir  honore  rAcad<jmie  Fran^ise,  qui  ne  veut  point  de 
Boileau,^  refuse  la  Bruy^rd,  fait  attendre  Voltaire,  mais 
reyoit  tout  d*abord  Chapelain  et  Conrart" 

We  have  next  to  consider  the  influence  of  the  French 
Academy  on  the'language  and  literature,  a  subject  on  which 
the  most  opposite  opinions  have  been  advanced.  On  the 
one  hand,  it  has  been  asserted  that  it  has  corrected  the 
judgment,  purified  the  taste,  and  formed  the  language  of 
French  writers,  and  that  to  it  we  owe  the  most  strUdng 
characteristics  of  French  literature,  its  purity,  delicacy,  and 
flexibility.  Thus  Mr  Matthew  Arnold,  in  his  well-known 
Essay  on  the  Literary  Influence  of  Academies^  has  pro- 
nounced a  glowing  panegyric  on  the  French  Academy  as  a 
high  court  of  letters,and  rallying  point  for  educated  opinion, 
as  asserting  tho  authority  of  a  master  in  matters  of  tone 
and  taste.  To  it  he  attributes  in  a  great  measure  that 
thoroughness,  that  openness  of  min(^  that  absenee  of 
vulgarity  which  he  finds  everywhere  in  Freudi  literature ; 
and  to  thd  want  of  a  similar  institution  in  England  he 
traces  that  eccentricity,  that  provincial  spirit,  that  coarse- 
ness, which,  as  he  thinks,  is  barely  compensated  by  English 
genius.  Thus,  too,  M.  Renan,  one  of  its  most  distinguished 
Uving  members,  says  that  it  is  owing  to  tlie  academy  *'qu'on 

his  pension,  the  cardinal  remarked,  "  Well,  Monsieur,  you  "vvill  not 
foxget  the  vord  pensum  in  your  dictionary."  *'  No,  Mons<;isneur," 
replied  VaageUs,  "  and  etill  less  the  wowi  gratitude." 

*  BoiUau  was  doctod  to  the  French  Academy  1684,  La  Bruycrc 
h  1693. 


pent  tout  dire  sans  apparcil  scholastique  avee  la  langua 
des  gens  du  mondo.**  *' Ah  ne  ditcs,"  he  exclaims,  '  qu'ila 
n'ont  ricn  fait,  ces  obscures  beaux  esprits  dont  k  vie  sa 
passe  k  instruire  le  proc6s  des  mots,  k  pescr  les  syllables. 
Us  ont  fah  un  chef-d'ceuvre — la  languo  fran;aise."  Oil  th<v 
other  band,*it8  inherent  defects  have  been  so  well  summed 
up  by  M.  Lanfrey,  that  we  cannot  do  better  than  quota 
fh)m  his  recent  JUistory  of  Napoleon,  "  This  institution,'' 
he  says,  speaking  of  the  French  Academy,  ''had  never 
shown  itself  the  enemy  of  despotism.  Founded  by  tho 
monarchy  and  for,  the  monarchy,  eminently  favourable  to 
the  spirit  of  intrigue  and  favouritism,  incapable  of  any 
sustained  or  combined  hibour,  a  stranger  to  those  great 
works  pursued  in  common  which  legitimise  and  glorify 
the  existence  of  scientific  bodies,  occupied  exclusively  with 
learned  trifles,  fatal  to  emulation,  which  it  pretends  i(t 
stimulate,  by  the  compromises  and  calculations  to  which  it 
subjects  it,  directed  in  everything  by  petty  considerations, 
and  wasting  all  its  energy  in  childish  tournaments,  in 
which  the  flatteries  that  it  showers  on  others  arc  only  tho 
foretaste  of  the  compliments  it  expects  in  return  for  itself, 
the  French  Academy  seems  to  have  received  from  ita 
founders  the  special  mission  to  transform  genius  into  bet 
esprit,  and  it  woidd  be  hard  to  produce  a  man  of  talent 
whom  it  has  not  demoralised  "^  Drawn  in  spite  of  itself ' 
towards  politics,  it  alternately  pursues  and  avoids  them  v 
but  it  is  specially  attracted  by  the  gossip  of  politics,  and 
whenever  it  has  so  far  emancipated  itself  as  to  go  into 
opposition,  it  does  so  as  the  champion  of  ancient  prejudices. 
If.  we  examine  its  influence  ou  the  national  genius,  wo 
shall  see  that  it  has  given  it  a  flcxilMlity,  a  brilliancy,  it 
polish,  which  it  never  possessed  before.;  but  it  has  dona 
so  at  the  expense  of  its  masculine  qualities,  its  originality, 
its  spontaneity,  its  vigour,  its  natural  grace.  It  has  dis* 
ciplincd  it,  but  it  has  emasculated,  impoverished,  and 
rigidified  it.  It  sees  in  taste,  not  a  sense  of  the  beautiful, 
but  a  certain  type  of  correctness,  an  elegant  form  of  medio- 
crity. It  has  substituted  pomp  for  grandeur,  scliool 
routine  for  individual  inspiration,  elabomtcncss  for  sim* 
plicity,  fadeur  and  the  monotony  of  literary  orthoduxy  for- 
variety,  the  source  and  spring  of  intcllcctunl  life,  and  in 
the  works  produced  under  its  auspices  we  discover  tho 
rhetorician  and  the  writer,  never  the  man.  By  all  it* 
traditions  the  academy  was  made  to  be  the  natural  oma* 
mcnt  of  a  monarchical  society.  Richelieu  conceived  and 
created  it  as  a  sort  of  superior  centralisation  applied  to 
intellect,  as  a  high  literary  court  to  maintain  intellectual 
unity,  and  protest  against  innovation.  Bonaparte,  aware  of 
all  this,  had  thought  of  re-establishing  its  aticient  privileges; 
but  it  had  in  his  eyes  one  fatal  defect — esprit.  Kings  of 
France  could  condone  a  witticism  even  against  themselves, 
a  parvetiu  could  not." 

In  conclusion,  we  would  briefly  state  our  own  opinion. 
The  influence  of  the  French  Academy  has  been  conservative 
rather  than  creative,  \fhile  it  has  raised  the  general 
standard  of  writing,  it  has  tended  to  hamper  and  crush 
originality.  It  has  done  much  by  its  example  for  stylo, 
but  its  attempts  to  impose  its  laws  on  language  have,  from 
the  nature  of  the  case,  failed  For,  however  perfectly  a 
dictionary  or  a  grammar  may  represent  the  existing  lan- 
guage of  a  nation,  an  original  genius  is  certain  to  arise — a 
Victor  Hugo,  or  an  Alfred  de  Musset,  who  will  set  at  de* 
fianee  all  dictionaries  and  academic  rules. 

SflOfin, — ^Tho  Jioijal  Sj)anish  Academy  at  Madtid  held 
its  first  meeting  in  July  1713,  in  the  palace  ot  its  founder^ 
the  D uke  d'Escalona.  It  consisted  at  fi rst  of  8  academicians, 
including  the  duke;  to  which  numbci  14  others  were 
afterwards  added,  the  founder  being  chosen  president  or 
director.  In  1714  the  king  granted  them  the  royal  con- 
firmation and  protection.     Thcii-  device  is  a  crucible  in 
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the  middle  of  the  fire,  with  this  motto,  Limpia^  fixOj  y 
da  esplendor — "It  purifies,  fixes,  and  gives  brightness." 
The  number  of  its  members  was  limited  to  24;  the  Duke 
d'Escalona  was  chosen  director  for  life,  but  his  successors 
wcr«  elected  yearly,  and  the  secretary  for  life.  Their 
object,  as  marked  out  by  the  royal  declaration,  was  to 
cultivate  and  improve  the  national  language.  They  were 
to  begin  with  choosing  carefully  such  words  and  phrases 
as  have  been  used  by  the  best  Spanish  writers;  noting 
the  low,  barbarous,  or. obsolete  ones;  and  composing  a 
dictionary  wherein  these  might  be  distinguished  from  the 
former. 

Stocden. — ^The  Royal  Swedish  Academy  was  founded  in 
the  year  1786,  for  the  purpose  of  purifying  and  perfecting 
the  Swedish  language.  A  medal  is  struck  by  its  direction 
ieycry  year  in  honour  of  some  illustrious  Swede. .  This 
academy  does  not  publish  its  transactions. 

BelgiurrL — Belgium  has  always  been  famous  for  its 
litc'raiy  societies.  The  little  town  of  Diest  boasts  that  it 
possessed  a  society  of  poets  in  1302,  and  the  Cathcrinists 
of  Alost  date  from  1107.  Whether  or  not  there  is  any 
foundation  for  these  claims,  it  is  certain  that  numerous 
Chambers  of  Rlietoric  (so  academies  were  then  caUed) 
existed  in  the  first  years  of  the  rule  of  the  house  of  Bur- 
gundy. 

The  present  Royal  Academy  of  Belgium  was  founded  by 
the  Count  of  Coblenzl  at  Brussels,  1769.  Count  Stahrcn- 
bcrg  obtained  for  it  in  1772  letters  patent  from  Maria 
Theresa,  who  also  granted  pensions  to  all  the  members, 
aticV  a  fu^nd  for  printing  their  works;.  All  academicians 
were  ipso  facto  ennobled.  It  was  reorganised,  and  a  class 
of  iiiic  arts  added  in  1845  through  the  agency  of  M.  Van 
dc  Weycr,  the  learned  Belgian  ambassador  at  London.  It 
has  devoted  itself  principally  to  national  history  and  anti- 
^uitics. 

III.  Academies  op  ARCHiEOLOOY  and  History. — 
Italy. — Under  this  class  the  Academy  of  Hercidaneum'^TO- 
pcrly  ranks.  It  was  established  at  Naples  about  1765,  at 
\vhich  period  a  museum  was  formed  of  the  antiquities 
found  at  Ilerculaneum,  Pompeii,  and  other  places,  by  the 
Marquis  Tanucci,  who  was  then  minister  of  state.  Its  ob- 
ject was  to  explain  the  paintings,  &c.,  which  were  discovered 
at  those  places;  and  for  this  purpose  the  members  met 
every  fortnight,  and  at  each  meeting  three  paintings  were 
submitted  to  three  academicians,  who  made  their  report 
on  them  at  their  next  sitting.  The  first  volume  of  their 
labours  appeared  in  1775,  and  they  have  been  continued 
under  the  title  of  Antichiid  di  Ercolano,  They  contain 
cngTa\dngs  of  the  principal  paintings,  statues,  bronzes, 
marble  figures,  medals,  utensils,  &c,  with  explanations. 
In  the  year  1807,  an  Academy  of  History  and  Antiquities, 
on  a  new  plan,  was  established  at  Naples  by  Joseph  Bona- 
parte. The  number  of  members  was  limited  to  forty; 
twenty  of  whom  ^ere  to  be  appointed  by  the  king,  and 
these  twenty  were  to  present  to  him,  for  his  choice,  three 
names  for  each  of  those  wanted  to  complete  the  full  num- 
ber. Eight  thousand  ducats  were  to  be  annually  allotted 
for  the  current  expenses,  and  two  thousand  for  prizes  to 
the  authors  of  four  works  which  should  be  deemed  by  the 
academy  most  deserving  of  such  a  reward.  A  grand  meet- 
ing was  to  be  held  every  year,  whe^  the  prizes  were  to  be 
distributed,  and  analyses  of  the  works  read.  The  first 
meeting  took  place  on  the  25th  of  April  1807;  but  the 
subsequent  changes  in  the  political  state  of  Naples  pre- 
vented the  full  and  permanent  establishment  of  this  insti- 
tution»  In  the  same  year  an  academy  was  established  at 
Florence  for  the  illustration  of  Tuscan  antiquities,  which 
published  some  volumes  of  memoirs. 

France. — The  old  Academy  of  Inscriptions  and  Belles 
Lettres  was  an  off-shoot  from  the  Fj^ench  Academy,  whidi 


then  at  least  oontained  the  UiU  of  French  learning,  Louis 
XIY.  was  of  all  French  kings  the  one  most  occupied  with 
his  own  aggrandisement  Literature,  and  even  science,  he 
only  encouraged 'so  far  as  they  redounded  to  his  own  gloiy. 
Nor  were  literary  men  inclined  taassert  their  independenca 
Boileau  well  represented  the  spirit  of  the  age  when,  in 
dedicating  his  tragedy  of  Berenice  to  Colbert,  he  wrote — 
"The  least  things  become  important  if  in  any  degree 
they  can  sefve  the  glory  and  pleasure  of  the  king.'^  Thus 
it  was  that  the  Academy  of  Inscriptions  aros&  At  the 
suggestion  of  Colbert,  a  company  (a  committee  we  should 
now  call  it)  had  been  appointed  by  the  king,  chosen  from 
the  French  Academy,  charged  with  the  office  of  famishing 
inscriptions,  devices,  and  legends  for  medals.  It  consisted 
of  four  academicians:  Chapelain,  then  considered  the  poet 
laureate  of  France,  one  of  the  authors  of  the  'critique  on 
the  Cid  (see  above);  Tabb^  de  Bourzeis;  Francis  Ca^ 
pentier,  an  antiquary  of  high  repute ,  among  his  contem- 
poraries ;  and  Tabb^  de  Capagnes,  who  owed  his  appoint- 
ment more  to  the  fulsome  flattery  of  his  odes  than  his 
really  learned  translations  of  Cicero  and  Sallust.  This 
company,  used  to  meet  in  Colbert's  library  in  the  winter, 
at  his  country-house  at  Sceaux  in  the  summer,  generally 
on  Wednesdays,  to  serve  the  convenience  of  the  minister, 
who  was  constantly  present  Their  meetings  were  princi- 
pally occupied  with  discussing  the  inscriptions,  statues, 
and  pictures  intended  for  the  decoration  of  Versailles;  but 
M.  Colbert,  a  really  learned  man  and  an  enthusiastic  col- 
lector of  manuscripts,  was  often  pleased  to  dOnverse  with 
them  on  matters  of  art,  history,  and  antiquities.  Their 
first  published  work  was  a  collection  of  engravings,  accom- 
panied by  descriptions,  designed  for  some  of  the  tapestries 
at  Versailles.  Louvois,  who  succeeded  Colbert  as  a  supe^ 
intendent  of  btfildings,  revived  .the  company,  which  had 
begun  to  relax  its  labours.  Fdlibien,  the  learned  architect, 
and  the  two  great  poets  Racine  and  Boileau,  were  added 
to  their  number.  A  series  of  medals  was  commenced, 
entitled  Medailles  de  la  Grande  IlisUnre^  or,  UD  other  words, 
the  histoiy  of  le  Grand  Monarque. 

But  it  was  to  M.  de  Portchartrain,  comptroller-general 
of  finance  and  secretary  of  state,  that  the  academy  owed 
its  institution.  Ho  added  to  the  company  Kenaudot  aad 
Tourreil,  both  men  of  vadt  learning,  the  latter  tutor  to  his 
son,  and  put  at  its  head  his  nephew,  l'abb6  Bignon,  librarian 
lo  the  king.  By  a  new  regulation,  dated  the  16th  July 
1701,  the  Royal  Academy  of  Inscriptions  and  Medals 
was  instituted,  being  composed  of  ten  honorary  members, 
ten  pensioners,  ten  associates,  and  ten  pupils.  On  its 
constitution  we  need  not  dwell,  as  it  was  an  almost  exact 
copy  of  that  of  the  Academy  of  Science.  Among  the 
regulations  we  find  the  following,  which  indicates  clearly 
the  transition  from  a  staff  of  learned  officials  to  a  learned 
body: — "  The  academy  shall  concern  itself  with  all  that  can 
contribute  to  the  perfection  of  inscriptions  and  legends,  of 
designs  for  such  monuments  and  decorations  as  may  be 
submitted  to  its  judgment;  also  with  the  description  of  all 
artistic  works,  present  and  future,  and  the  historical  ex- 
planation of  the  subject  of  such  works;  and  as  the  know- 
ledge of  Greek  and  Latin  antiquities,  and  of  these  two 
languages,  is  the  best  guarantee  for  success  in  labours  of 
this  class,  the  academicians  shall  apply  themselves  to  all 
that  this-division  of  learning  includes,  as  one  of  the  most 
worthy  objects  of  their  pursuit* 

Among  the  first  honorary  members  we  find  the  Indefa- ' 
tigable  Mabillon  f excluded  from  the  pensioners  by  reason 
of  his  orders),  Pore  La  Chaise,  the  king^s  confessor,  and 
Cardinal  Eohan ;  among  the  associates  Fontenelle^  jfind 
BoUin,  whose  Ancient  History  was  submitted  to  the 
academy  for  revision.  In  1711  they  completed  LHistcirt 
MStallujz/^  du  Roi,  of  which  »Saint-Simo9  <waa- asked  to 
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write  the  preiace.  In  1716  the  regent  changed  its  title 
to  that  of  the  Academij  of  Inscriptions  and  Belles  Lettres^ 
a  title  which  bcttei  suited  its  new  character. 

In  the  great  battle  between  the  Ancients  and  the  Modems 
which  divided  the  learned  world  in  the  first  half  of  the 
18th  century,  the  Academy  of  Inscriptions  naturally 
espoused  the  cause  of  the  Ancients,  as  the  Academy  of 
Sciences  did  that  of  the  Modems.^  During  the  earlier 
years  of  the  French  Revolution  the  academy  continued 
its  labours  iminterruptedly;  and  on  the  22d  of  January 
1793,  the -day  after  the  death  of  Louis  XVI.,  we  find  in 
the  Proceedings  that  M.  Br^uigny  read  a  paper  on  the 
projects  of  marriage  between  Queen  Elizabeth  and  the 
Dukes  of  Anjou  and  Alen9on.  In  the  same  year  were 
pubhshed  the  45th  And  46th  vols,  of  the  Ulmoires  de 
ilccuUnue.  On  the  2d  of  August  of  the  same  year  the 
last  ihnce  of  the  old  academy  was  held.  More  fortunate 
than  its  sister  Academy  of  Sciences,  it  lost  only  three  of  its 
members  by  the  guillotine.  One  of  these  was  the  astro- 
nomer Sylvain  Bailly.  Three  others  sat  as  members  of 
the  Convention ,  but  for  the  honour  of  the  academy,  we 
must  add  that  all  three  were  distin^niished  by  their  mode- 
ration. 

In  the  first  d^^ught  of  the  new  Institute,  October  25, 
1795,  no  class  corresponded  exactly  to  the  old  Academy 
of  Inscriptions ;  but  most  of  the  members  who  survived 
found  themselves  re-elected  either  in  the  2d  class  of  moral 
and  political  science,  under  which  history  and  geography 
were  mcluded  as  sections,  or  more  generally  under  the  3d 
class  of  literature  and  fine  arts,  which  embraced  ancient 
languages,  antiqmties,  and  monuments.  ' 

In  1816  the  academy  received  again  its  old  namel 
The  Proceedings  of  the  Society  embrace  a  vast  field,  and 
are  of  very  various  merits.  Perhaps  the  subjects  on  which 
it  has  shown  most  originality  are  comparative  mythology, 
the  history  of  science  among  the  ancients,  and  the  geo- 
graphy and  antiquities  of  France.  The  old  academy  has 
reckoned  among  its  members  De  Sacy  the  Orientalist, 
Dansse  de  Villoison  the  philologist,  Du  Perron  the  traveller, 
Sainte-Oroix  and  Du  Theil  the  antiquarians,,  and  Le  Beau, 
who  has  been  named  the  last  of  the  Romans.  The  new 
academy  has  ahready  inscribed  on  its  lists  the  well-known 
names  of  .Champollion,  A.  Edmusat,  Raynooard,  Bomouf, 
and  Augustin  Thieny. 

CeUic  Academy, — In  consequence  of  the  attention  of 
several  literary  men  in  Paris  having  been  directed  to  Celtic 
antiquities,  a  Celtic  Academy  was  established  in  that  city  in 
&e  year  1800.  Its  objects  were,  first,  the  elucidation  of  the 
history,  customs,  antiquities,  manners,  and  monuments  of 
the  Celts,. particularly  in  France;  secondly,  the  etymology 
of  all  the  European  languages,  by  the  aid  of  the  Celto- 
British,  Welsh,  and  Erse ;  and,  thirdly,  researches  relating  to 
Druidism.  The  attention  of  the  members  was  also  parti- 
cularly called  to  the  history  and  settlements  of  th^  Galats 
in  Asia.  Lenoir,  the  keeper  of  the  museum  of  French 
monuments,  was  appointed  president.  The  academy  still 
exists  as  Let  SociSte  RoyaU  des  Antiquaires  de  Frandt 

IV.  AcAjyEMOSB  OF  Medionb  and  Sueokry. — Germany. 
— ^The  Academy  of  Natures  Curiosiy  called  also  the  Le> 
poldine  Academy,  was  founded  in  1662,  by  J.L.  Bausch, 
a  physician  of  Leipsic,  who,  imitating  the  example  of  the 
English,  published  a  general  invitation  to  mediod  men  to 
communicate  ail  extraordinary  cases  that  occurred  in  the 
course  of  their  practice.  The  works  of  the  Natures  Curiosi 
were  at  first  published  separately ;  but  this  being  attended 
with  considerable  inconvenience;  a  new  arrangement  was 
foimed,(iin  1770,  for  publishing  a  volume  of  observations 
annually.  From  some  cause,  however,  the  first  volume 
did  not  make  its  appearance  nntil  1784,  when  it  came 
forth  underthe  title  of  J^A«i7imc20iL    In  1687,  the  Emperor 


Leopold  took  the  society  under  his  protection,  and  estab- 
lished it  at  Vienna;  hence  the  title  of  Leopotdine  which  it 
in  consequence  assumed.  But  though  it  thus  acquired  a 
name,  it  had  no  fixed  place  of  meeting,  and  no  regular 
assemblies ;  instead  of  which  there  was  a  kmd  of  bureau 
or  office,  first  established  at  Breslau,  and  aftenvards  re- 
moved to  Nuremjoerg,  where  communications  from  corre- 
spondents were  received,  and  persons  properly  qualified  . 
admitted  as  membera  By  its  constitution  the  Leopoldine 
Academy  consists  of  a  president^  two  adjuncts  or  secretaries* 
and  colleagues  or  members,  without  any  linutatiou  as  to 
numbers.  At  Iheir  admission  the  last  come  under  a  two- 
fold obligation — first,  to  choose  some  subject  for  discussion 
out  of  the  animal,  vegetable,  or  nuneral  kingdom,  provided 
it  has  not, been  previously  treated  of  by  any  colleague  of 
the  academy;  and,  secondly,  to  apply  themselves  to  furnish 
materials  for  the  annual  Epfiemerides.  Each  member  also 
bears  about  with  him  the  symbol  of  the  academy,  consist- 
ing of  a  gold  ring,  whereon  is  represented  a  book  open, 
with  an  eye  on  one  side,  and  on  the  other  the  acadcnucai 
motto  of  Nunquam  otiosus. 

The  Academy  of  Surgery  at  Vienna  was  instituted  by 
the  present  emperor,  under  the  direction  of  the  celebrated 
Brambella.  In  it  there  were  at  first  only  two  profcssura  ; 
and  to  their  charge  the  instruction  of  a  hundred  and  thirty 
young  men  was  committed,  thirty  of  whom  had  fonucrly 
been  suxgeons  in  the  army.  But  latterly  the  number  both 
of  teachers  and  pupils  was  considerably  mcreased.  Gab- 
helli  was  appointed  to  teach  pathology  and  practice , 
Boecking,  anatomy,  phykiology,  and  physics;  Streit,  medical 
and  pharmaceuttcal  suigeiy;  Hunczowsky,  surgical  ope- 
ration^ midwifery,  and  ckirurgia  forensts ,  and  Plenk» 
cheimstry  and  botany.  To  these  was  also  added  Beindel. 
as  prosecutor  and  extraordinary  professor  of  surgery  and 
anatomy.  Besides  this,  the  emperor  provided  a  Large  and 
splendid  edifice  in  Vienna,  which  affonds  accommodatioh 
both  for  the  teachers,  the  students,  pregnant. women, 
patients  for  clinical  lectures,  and  servants.  For  the  use 
of  this  academy  the  emperor  also  purchased  a  medical 
library,  which  is  open  every  day ;  a  complete  set  of  chinir- 
gical  instruments;  an  apparatus  for  experiments  in  natural 
philosophy ;  a  collection  of  natural  history ;  a  number  of 
anatomical  and  pathological  preparations ;  a  collection  of 
preparations  in  wax,  brought  from  Florence;  and  a  variety 
of  other  useful  articles.  Adjoining  the  building  there 
is  also  a  good  botiwical  garden.  With  a  view  to  encourage 
emulation  among  the  students  of  this  institution,  three 
prize  medals,  each  of  the  value  of  40  fiorins,  are  annually 
bestowed  on  those  who  return  the  best  answers  to  questions 
proposed  the  year  before.  These  prizes,  however,  are  not 
entirely  founded  by  the  emperor,  but  are  in  part  owing  to 
the  liberality  of  Brendellius,  formerly  protochirurgus  at 
Vienna. 

France. — Royal  Academy  of  Medicine, — ^Medicine  is  a 
science  which  has  always  engaged  the  attention  of  the 
kings  of  France.  Charlemagne  established  a  school  of 
medicine  in  the  Louvre,  and  various -societies  have  been 
founded,  and  privileges  granted  to  the  faculty  by  his  suc- 
cessors. The  Royal  Academy  of  Medicine  succeeded  to  tho 
old  Boyal  Society  of  Medicine  and  the  Acidemy  of  Sur- 
gery. It  was  erected  by  a  royal  ordinance,  dated  December 
20,  1820.  It  was  divided  into  three  sections — medicine, 
surgery,  and  pharmacy.  In  its  constitution  it  closely 
resembled  the  Academy  of  Sciences  {vid.  sup.)  Its  fimction 
was  to  preserve  or  propagate  vaccine  matter,-  and  a&wer 
inquiries  addressed  to  it  by  the  Government  on  the  subject 
of  epidemics,  sanitary  reform,  and  public  health  goner^y. 
It  has  maintained  an  enormouaf  correspondence  in  all 
quarters  of  the  globe,  and  published  extensive  minutes. 

V.  AcADSHixa  o»   TH«  Fine  Arts.— iiuwa. — The 


78 


ACADEMY 


academy  at  St  fetersbarg  was  established  by  the  Empress 
Elizabeth,  at  the  suggestion  of  Count  Shuva]off,  and 
annexed  to  th^  Academy  ot  Sciences.  The  fund  for  its 
support  was  X4000'  per  annunf,  and  the  foundation 
admitted  forty  scholars.  Catharine  II.  formed  it  into  a 
separate  institution,,  augmented  the  annual  revenue  to 
£12,000,  and  increased  the  number  of  scholars  to  three 
hundred ;  she  also  constructed,  for  the  use  and  accommo- 
'  dation  of  the  members,  a  large  circular  building,  which 
fronts  the  Neva.  The  scholars  are  admitted  at  the  age  of 
six,  and  continue  until  they  have  attained  that  of  eighteen. 
They  are  clothed,  fed,  and  lodged  at  the  expense  of  the 
vown;  and  are  all  instructed  in  "reading  and  writing, 
arithmetic,  the  French  and  German  languages,  and  draw- 
ing. At  the  age  of  fourteen  they,  are  at  liberty  to  choose 
any  of  the  following  arts,  divided  into  four  classes,  viz., 
firsts  painting  in  all  its  branches  of  history  portraits,  war- 
pieces,  and  landscapes,  architecture,  mosaic,  enamelling, 
&C. ;  secondly,  engraving  on  copperplates,  seal-cutting,  &c. ; 
thirdly,  carving  on  wood,  ivory,  and  amber;  fourthly,  watch- 
making, turning,  instrument  making,  casting  statues  in 
bronze  and  other  metals,  imitating  gems  and  medals  in 
paste  and  other  compositions,'  gilding,  and  varnishing. 
Prizes  are  annually  distributed  to  those  who  excel  in  any 
particular  art ;  and,  from  those  who  have  obtained  four 
prizes,  twelve  are  selected,  who  are  sent  abroad  aV^the 
charge  of  the  crown.  A  certain  sum  is  paid  to  defray 
their  travelling  expenses ;  and  when  they  are  settled  in 
any  town,  they  receive  an  annual  salary  of  £60,  which,  is 
continued  during  four  years.  There  is  a  small  assortment 
of  paintings  for  the  use  of  the  scholars ;  and  those  who 
have  made  great  progress  are  permitted  to  copy  the  pictures 
in  the  imperial  collection.  For  the  purpose  of  design, 
there  are  models  in  plaster,  all  done  at  Roq[io,  of  the  best 
antique  statues  in  Italy,  and  of  the  sa^e  size  with  the 
originals,  which  the  artists  of  the, academy  were  employed 
to  cast  in  bronze. 

France: — ^The  Academy  of  PairUinff  and  Sculpture  at 
Paris  was  founded  by  Louis  XIV.  in  1 648,  Under  the  title  of 
Acadcmie  Royale  des  Beaux  Arts,  to  which  was  afterwards 
united  the  Academy  of  Architecture,  erected  1671.  '  The 
academy  is  composed  of  painters,  sculptors,  architects, 
engravers,  and  musical  composers.  From  among  the 
members  of  the  society,  who  arc  painters,  is  chosen  the 
director  of  the  French  Academie  des  Beaux  Arts  at  Berne, 
also  instituted  by  Louis  XIV.  in  1677.  The  director's  pro- 
vince is  to  superintend  the  studies  of  the  painters,  sculptors, 
&c.,  who,  having  been  jhosen  by  competition,  a^e  sent  to 
Italy  at  the  expense  of  the  Qovernment,  to  complete  their 
studies  in  that  countiy.  Most  of  the  celebrated  French 
painters  have  begim  their  career  in  this  way. 

The  Jioyal  Academy  of  Music  is  the  name  which,  by  a 
strange  perversion  of  language,  is  given  in  France  to  the 
grand  opera.  In  1571  the  poet  Baif  established  in  his 
house  an  academy  or  school  of  music,  at  which  ballets  and 
tnasquerades  were  given.  In  1645  Mazarin  brought  from 
lUily  a  troupe  of  actors,  and  established  them  in  the  Hue 
du  Petit  Bourbon,  where  they  executed  Jules  Strozzi's 
"  Achille  in  Scire,"  the  first  opera  performed  in  France. 
After  Molifcrc's  death  in  1673,  his  theatre  in  the  Palais 
Royal  was  given  to  Sulli,  and  there  were  performed  all 
Gluck's  great  operas ;  there  Vestris  danced,  and  there  was 
produced  Jean  Jacques  Jlousseau's  "  Devin  du  Village."      ' 

Italy. — In  1778  an  Academy  of  Painting  aUd  Sculp- 
ture was  established  at  Turin.  The  meetings  were  held 
in  the  palace  of  the  king,  who  distributed  prizes  among 
the  most  successful  members.  In  Milan  an  Acadcm/  of 
Architecture  was  established  so  early  as  the  year  1380,  by 
Galcas  Visconti.  About  the  middle  of  the  last  century  an 
Academy  of  the  Arts  Was  established,  there^  after  the 


example  of  those  at  Paris  and  Rome.  The  pupils  wen. 
furnished  with  originals  and  models,  and  prizes  were  dis- 
tributed annually.  The  prize  for  painting  was  a  gold 
medal,  and  no  prize  was  bestowed  Ull  all  the  competing 
pieces  had  been  subjected  to  the  examination  and  criticism 
of  competent  judges.  Before  tl^e  effects  of  the  French 
Reyolution  reached  Italy  this  was  one  of  the  best  establish- 
ments of  the  kind  in  that  kingdom.  In  the  hall  of  the 
academy  were  some  admirable  pieces  of  Correggio,  as  well 
as  several  ancient  paintings  and  statues  of  great  merits — 
particularly  a  small  bust  of  Vitellius,  and  a  statue  of 
Agrippin%  of  most  exquisite  beauty,  though  it  wants  the 
head  and  anns^  The  Academy  of  the  Arts,  -which  had 
been  long  established  at  Florence,  fell  into  decay,  but  was 
restored  in  the  end  of  last  centuiy.  .  In  it  there  are  halls 
for  nude  and  plaster  figures,  for  tlie  use  of  the  sculptor  and 
the  painter.  The  hall  for  plaster  figures  had  models  of  all 
the  finest  statues  in  Italy,  arranged  in  two  lines;  but  the 
treasures  of  this  and  the  other  institutions  for  the  fine  arts 
were  greatly  diminished  during  the  occupancy  of  Italy  by 
the  French.  In  the  saloon  of  the  Academy  of  the  Arts  at 
Modena  there  are  many  casts  of  antique  statues ;  but  after 
being  plundered  by  the  French  it  dwindled  into  a,  i>ctty 
school  for  draivings  from  living  models;  it  contains  the 
skull  of  Correggio.  There  is  also  an  Academy  of  the  Fine 
Arts  in  Mantua,  and  another  at  Venice. 

Spain. — In  Madrid,  an  Academy  for  Painting,  Sculp- 
ture, and  Architecture,  was  founded  by  Philip  V.  The 
minister  for  foreign  affairs  is  president.  Prizes  aro  dis* 
tributed  every  three  years.  In  Cadiz  a  few  students 
are  supplied  by  Government  with  the  means  of  drawing 
and  modelling  from  figures;  and  such  as  are  not  ajble 
to  purchase  the  requisite  instruments  are  provided  with 
them. 

Swedem — An  Academy  of  the  Fine  Arts  was  founded  at 
Stockholm  in*the  year  1733  by  Count  Tessin.  In  its  hall 
are  the  ancient  figures  of  plaster  presented  by  Louis  XIV. 
to  Charles  XI.  The  works  of  ths  students  are  publicly 
exhibited,  and  prizes  are  distributed  annually.  Such  of 
them  as  display  distinguished  ability  obtain  pensions  from 
Government,  to  enable  them  to  i  reside  in  Italy  for  some 
years,  for  the  purposes  of  investigation  and  improvement. 
In  this  academy  there  are  nine  professors,  and  generally 
about  four  hundred  students.  In  the  year  1705  an 
Academy. of  Painting,  Scidptitre,  and  Architecture  was 
established  at  Vienna,  with  the  view  of  encouraging -and 
promoting  the  fine  arts. 

England. — The  Royal  Academy  of  Arts  in  London  -was 
instituted  for  the  encouragement  of  designing,  painting, 
soulpture,  &c.,  in  the  year  1768,  with  Sir  J.  Reynolds 
for  its  president.  This  academy  is  under  the  immediate 
patronage  of  the  queen,  and  under  the  direction  of  forty 
artists  of  the  first  rank  in  their  severSil  professions.  It 
furnishes,'  in  «winter,  living  models  of  different  characters 
to  draw  after ;  and  in  summer,  models  of  the  same  kind 
to  paint  after.  Nine  of  the  ablest  academicians  are 
annually  elected  out  of  the  forty,  whose  b^usinesa  it  is  to 
attend  by  rotation,  to  set  the  figures,  to  examine  the 
performance  of  the  students,  and  to  give  them  necessary 
instructions.  There  are  likewise  professors  of  painting, 
sculpture,  architecture,  anatomy,  and  chemistiy,  who 
annually  read  public  lectures  on  the  subjects  of  their 
several  departments ;  besides  a  president,  a  council,  and 
other  officers.  The  admission  to  this  academy  is  free  to 
all  students  properly  qualified  to  reap  advantage  from  the 
studies  cultivated  in  it ;  and  there  is  an  annual  exhibition 
at  Burlington  3otise  of  paintings,  sculptures,  and  designsi 
open  to  all  artbts  of  distinguished  ment. 

The  Academy  of  Ancient  Music  was  established  in  Lon- 
don in  1710,  by  several  persons  of  distinction^  and  other 
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amatcurB,  in  conjunction  with  the  most  eminent  masters  of 
ithe  time,  with  the  view  of  promoting  the  study  and  practice 
iof  vocal  and  instrumental  harmony.  ^  This  institution, 
which  had  the  advantage  of  a  library,  consisting  of  the  most 
celebrated  compositions,  both  foreign  and  domestic,  in 
manuscript  and  in  print,  and  which  was  aided  by  the  per- 
formances of  the  gentlemen  of  the  chapel  royal,  and  the 
choir  of  St  Paul's,  with  the  boys  belonging  to  each,  con- 
tinued to  flourish  for  many  years.  In  1731  a  charge  of 
plagi^urism  brought  against  Bononcini,  a  member  of  the 
academy,  for  claiming  a  madrigal  of  Lotti  of  Venice  as 
his  own,  threatened  Uie  existence  of  the  institution.  Dr 
jGreeno,  who  had  introduced  the  madrigal  into  the  aca- 
demy, took  part  with  Bononcini,. and* withdrew  from  the 
iociety,  taking  with  him  the  i)oys  of  St  Paul's.  In  1734 
iMr  Gates,  another  member  of  the  society,  and.  master  of 
it\p  children  of  the  royal  chape),  abo  retired  in  disgust; 
so  that  the  institution  was  thus  deprived  of  the  assistance 
which  the  boys  afforded  it  in  singing  the  soprano  parts. 
From  this  time  the  academy  became  a  seminary  for  the 
instruction  of  youth  in  the  principles  of  music  and  the 
laws  of  harmony.  Dr  Pepuscb,  who  was  on^  of  its  foun- 
ders, was  active  in  accomplishing  this  measure;  and  by 
the  expedient  of  educating  boys  for.  their  purpose,  and 
admitting  auditor  members,  the  subsistence  of  the  aca- 
demy was  continued.^ The  Xayal  Academy  of  Music 


was  formed  by  the  prmcipal  nobility  and  gentry  of  the 
kingdom,  for  the  performance  of  operas,  composed  fc^r 
Handel,  and  conducted  by  him  at  the  theatre  in  the  Hay<- 
market  The  subscription  amounted  to  £50,000,  and  the 
king,  besides  subscribmg  XIOOO,  allowed  the  society  to 
assume  the  title  of  Royal  Academy.  It  consisted  of  a 
governor,  deputy-governor,  and  twenty  directors.  A  con- 
test between  Handel  and  Senesino,  one  of  the  performers^ 
in  which  the  directors  took  the  part  of  the  latter,  oca^ 
sioncd  the  dissolution  of  the  academy,  after  it  hod  subsisted 
with  reputation  for  more  than  nine  years.  The  present 
Royal  Academy  of  Music  dates  from  1822,  and  was  incor- 
porated in  1830  under  the  patronage  of  the  queen.  It 
instructs  pupils  of  both  sexes  in  music,  charging  33  guineas 
per  annum;  but  many  receive  instruction  free.  It  also 
gives  public  concerts.  In  this  institution  the  leading 
instrumentalists  and  vocalists  of  England  have  received 
their  education.  (See  Muiieal  Directory  published  by 
Rudall,  Carte,  and  Co.) 

Academy  is  a  term  also  applied  to  those  royal  collegiate 
seminaries  in  which  young  men- are  educated  fbr  the  navy 
and  army.  In  our  country  there  are  three  colleges  of 
this  description — the  Royal  Naval  College  at  Portsmouth, 
the  Royal  Military  Academy  at  Woolwich,  and  the  Royal 
tfilitary  College,  Sandhurst^       v 

(F,8.) 


ACADIE,  or  Acadia,  the  name  borne  by  Nova  Scotia 
while  it  remained  a  f  rench  settlement 

ACALEPHiE  (from  dxaX^^i;,  a  nettle),  a  name  given  to 
the  animals  commonly  known  as  jdly-fi$h,  tec^lubber, 
Medusae,  ieor^utlUi,  &c. 

ACANTHOCEPHALA  (from  i^cav^a,  a  thorn,  and 
«c^aX^,  the  head),  a  group  of  parasitic  worms,  having  the 
heads  armed  with  spines  or  hooks. 

ACANTHOPTERYGIK(from  SKwOa,  a  thorn,  and 
rr{pv(,  a  wing),  an  order  of  fishes,  h&ving  bony  sk^etons 
with  prickly  spinous  processes  in  the  dorsal  fins. 

ACANTHUS,  a  genus  of  plants  belonging  to  the  natural 
order  Acanthacese.  The  species  are  natives  of  the  southern 
parts  of  Europe.  The  most  common  species  is* the  Acat^ 
ihuM  mollis  or  Srankursine.  It  has  large,  deeply-cut,  hairy, 
shining  leaves,  which  are  supposed  to  have  suggested  the 
decoration  of  the  Corinthian  column.  Another  species, 
AcoTUhue  spinosuSf  is  sd  called  from  its  spiny  leaves. 

ACAPULCO,  a  town  and  port  in  Mexico,  on  a  bay  of 
the  Pacific  Ocean,  about  190  miles  S.S.W.  of  Mexico,  in 
N.  lit.  16*  50',  W.  long.  99"  46'.  The  harbour,  which  is 
the  best  on  the  Pacific  coast,  is  almost  completely  land- 
locked.  It  is  easy  of  access,  and  the  anchorage  is  so 
M^ure  that  heavily-laden  ships  can  lie  clo^  to  the  rocks 
which  surround  it.  The  to^Ti  lies  N.W.  of  the  harbour, 
^d  is  diBf ended  by  the  castle  of  San  Biego,  "^hich  stands 
on  an  eminence.  During  a  part  of  the  dry  season  the  air 
is  infected  with  the  putrid  effluvia  of  a  morass  eastward  of 
the  town.  This,, together  with  the  heat  of  the  cli^nate, 
^aggravated  by  the  reflection  of  tbe  jsun's  rajrs  from  the 
granite  rocks  that  environ  the  town,  renders  it  very  un- 
healthy, especially  to  Europeans,  tboHgb  a  passage  cut 
through  the  rocks,  to  let  in  the  sea  breeze,  has  tended  to 
improTe  its  salubrity.  AcapuJco  was  in  former  tiroes  the 
great  depOt  of  the  trade  of  Spain  with  the  East  Indies. 
A  galleon  sailed  from  this  port  to  Manilla  in  the  Philippine 
Islan4j^  and  another  returned  once  a  year  laden  with  the 
treasures  and  luxuries  of  the  EaSl  On  tbe  arrival  of  this 
galleon. a  great  fair  was  held,  to  which  merchants  resorted 
from  ail  parts  of  Mexico.     The  trade  between  Acapulco 


and  Manilla  was  annihilated  when  Mexico  became  Inde- 
pendent; and,  from  this  cause,  and  also  on  account  of  the 
frequent  earthquakes  by  which  the  town  has  been  visited, 
it  had  sunk  to  comparative  insignificance,  when  the  dis* 
covery  of  gold  in  Calif ornia^gave  its  trade  a  fresh  impetus. 
It  if  now  the  most  important  seaport  in  Mexico,  and  is 
regularly  touched  at  by  the  Pacific  mail  steamers.  Besides 
having  a  large  transit  trade^  it  exports  wool,  skins,  cocoa, 
cochineal,  and  .indigo;  and  the  imports  'include  cottons, 
silks,  and  hardwara     Population  about  5000. 

ACARNANIA,  a  province  of  ancient  Greece,  now  called 
Camia.  It  was  bounded  on  the  N.  by  the  Ambracian 
gulf,  on  the  N.E.  by  Amphilochia,  on  the  W.  and  S.W. 
by  the  Ionian  Sea,  and  on  the  £.  by  iEtolia.  It  was 
a  hilly  countiy,  with  numerous  lakes  and  tracts  of  rich 
pasture,  and  its  hills  are  to  the  present  day  crowned  with 
thick  wood.  It  was  celebrated  for  its  exceUent  breed  of 
horses.  The  Acamanians,  according  to  Mr  Qrotc,  though 
admitted  as  Greeks  to  the  Pan-HeUenic  games,  were  more 
akin  in  character  and  manners  to  their  barbarian  neighbours 
of  Epirus.  Up  to  the  time  of  the  Pefoponnesian  war,  they 
are  mentioned  only  as  a  race  of  rude  shepherds,  divided 
into  numerous  petty  tribes,  and  engaged  in  continual  strife 
and  rapina  They  were,  however,  favourably  ^distinguished 
from  theis  .£tolian  neighbours  by  the  fidelity  and  stead- 
fastness of  their  character.  They  were  good  soldiers,  and 
excelled  as  slingers.  At  the  date  above  mentioned  they 
begin,  as  the  allies  of-  the  Athenians,  to  make  a  more  pro- 
minent figure  in  the  history  of  Greece.  The  chief  tovm 
was  Stratos,  and  subsequently  Leucas. 

ACARUS  (from  axapi,  armite),  a  genus  of  Arachnides, 
represented  by  the  cheese  mite  and  other  forms. 

ACCELERATION  is  a  term  employed  to  denote  gene- 
rally the  rate  at  which  the  velocity  of  a  body,  whose 
motion  is  not  uniform,  either  increases  or  decreases.  As 
the  velocity  is  continually  changing,  and  cannot  therefore 
be  esumated,  as  in  uniform  motion,  by  ^e  space  actually 
passed  over  an  a  certain  time,  its  value  at  any  instant  has 
to  be  measured,  by  the  space  tlie  body  would  describe  in 
the  tmit  of  time^  supposing  that  at  and  from  the -instant  in 
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question  the  motion  became  and  continued  uniform.  If 
the  motion  is  such  that  the  velocity,  thus  measured,  in- 
creases or  decreases  by  equal  amounts  in  equal  intervals  of 
time,  it  is  said  to  be  uniformly  accelerated  or  retarded. 
In  that  case,  if  /  denote  the  amount  of  increase  or  decrease 
of  velocity  corresponding  to  the  unit  of  time,  the  whole  of 
such  increase  or  decrease  in  t  units  of  time  will  evidently 
be  ftf  and  therefore  if  u  be  the  initial  and-v  the  final 
velocity  for  that  interval,  v^u^ft, — the  upper  sign  apply- 
ing to  accelerated,  the  lower  to  retarded,  motion.  To  find 
the  distance  or  space,  5,  gone  over  in  i  units  of  time,  let^ 
be  divided  into  n  equal  intervals.     The  velocities  at  the 

(  2t 

end  of  the  successive  intervals  will  beu*/-,  w*/  —  ,* 

n  fi 

u  i/  —  ,  -Ac.     Let  it  now  be  supposed  that  during  each 

of  these  small  intervals  the  body  has  mojed  uniformly 
with  its  velocity  at  the  end  of  the  interval,  then  (smce  a 
body  moving  uniformly  for  x  seconds  with  a  velocity  of  y 
feet  per  second  will  move  through  xy  feet)  the  spaces 
described  in  the  successive  intervals  would  be  the  product 

of  the  velocities  given  above  by  -  ,  and  the  whole  space  in 

the  time  t  would  be  the  sum  of  these  spaces;  t.f., 

t                                                 <* 
f»t*-(l+l...   repeated  Ji  times)*/ -^(1  +  2 -I- 3 +n) 
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It  is  evident,  however,  that  as  the  increase  or  decrease  of 
velocity  .takes  place  continuously,  this  sum  will  bo  too 
large;  but  the  greater  n  is  taken,  or  (which  is  the  same 
thing)  the  smaller  the  intervals  arc  during  .which  the 
velocity  ds  supposed  to  be  uniform,  the  nearer  will  the 
result  be  to  the  trutL  Hence  making  n  as  large  as  pos- 
sible,  or  -  as  small  as  possible,  t.^, »  0,  we  obtain  as^e 

correct  expression  g^tu  ±  -  fl^.     In  the  case  of  motion 

from  rest,  «sO,  and  the  above  formulae  become  v->A 

1  ^ 
•-  2^ 

We  have  a  familiar  instance  of  uniformly  accelerated 
and  uniformly  retarded  motion  in  the  case  of  bodies  fall- 
ing and  rising  vertically  near  the  earth's  surface,  where,  if 
the  resistance  of  the  air  be  neglected, 'the  velocity  of  the 
body  is  increased  or  diminished,  in  consequence  of  the 
earth's  attraction,  by  a  uniform  amqunt  in  each  second  of 
tima  To  this  amount  is  given  the  name  of  the  accelera- 
tion of  gravity  (usually  denoted  by  the  letter  y),  the  value 
of  which,  in  our  latitudes  and  at  the  surface  o(  the  sea,  is 
very  nearly  32^  feet  per  second.  Hence  the  space  a  body 
falls  from  rest  m  any  number  of  seconds  is  readily  found 
by  multiplying  16^  feet  by  the  square  of  the  number  of 
seconds.  For  a  fuller  account  of  accelerating  force,— ex- 
pressed in  the  notation  of   the  Differential  Calculus  by 

fm,±^  or/«  *■  T-j, — the  reader  is  referred  to  the  article 

Dynamics. 

ACCENT,  in  reading  or  speaking,  is  the  stress  or 
pressure  of  the  voice  upon  a  syUahle  of  a  word.  The  deriva- 
tion of  the  tenn  (Lat  occenlut^  quasi  adcantus)  clearly  shows 
that  it  was  employed  by  Uie  classical  grammarians  to 
express  the  production  of  a  musical  effect.  Its  origin  is 
therefore  to  be  sought  in  the  natural  desire  of  man  to 
gratify  the  ear  by  modulated  sound,  and  probably  no 
language  exists  in  which  it  does  not  play  a  more  or  less 
important  part  "  Only  a  machine,"  says  Professor  Blackie 
U'lace  and  Power  of  Accent  in  Languagey  in  the  Transac- 
Uons  0/  the  Royal  Society  of  Edinburgh,  1871),  "could 


produce  a  continuous  series  of  sounds  in  undistinguished 
monotonous  repetitions  like  the  turn,  tum^  iHm,  of  a  drum; 
a  rational  being,  using  words  for  a  rational  purpose  to 
manifest  his  thoughts  and  feelings,  necessarily  accents  both 
words  and  sentences  in  some  way  or  other."  That  the 
accentuation  of  some  languages  is  more  distinct,  various, 
and  effective  thati  that  of  others  is  beyond  question,  but 
there  are  none,  so  far  as  wo  kn'iW,  m  jvhich  its  power  is 
not  felt  The  statement  sometimes  made,  that  the  French 
have  no  accent  in  their  words,  can  only  mean  that  their 
accent  is  less  emphatic  or  less  variously  so- than  that 
of  certain  other  nationa  U  it  means  more,  it  is ,  not 
merely  an  error,  bu(  an  absurdity.  From  this  conception 
of  the  subject,  it  is- obvious  that  accent  must  be  funda- 
mentally the  same  thing  in  all  languages,  and  must  aim 
more  or  less  successfully  at  the  Same  results,  however 
diverse  the  rules  by  which  it  is  governed  But  there  are, 
nevertheless,  important  differences  between  the  conditions 
under  which  accent  operated  in  the  classical,  and  those  in 
which  it  operates  in  modem  tongues.  It  did  not  wholly 
determine  the  rhythm,  nor  in  the  least  affect  the  metre  of 
classical  verse  ,  it  did  not  fijc  the  quantity  or  length  of 
classical  syllables.  It  was  a  musical  element  superadded 
to  the  measured  structure  of  prose  and  verse. 

Passmg  over  the  consideration  of  the  accentual  system  of 
the  Hebrews  with  the  single  remark,  that  it  exhibits,  though 
with  more  elaborate  and  complicated  expression,  most  of 
the  characteristics  both  of  Greek  and  English  accent,  we 
find  that  the  Greeks  employed  three  grammatical  accents, 
viz.,  the  acute  accent  ('),  which  shows  when  the  tone  of  the 
voice  is  to  be  raised  ;  the  grave  accent  (*),  when  it  is  to  bo 
depressed ;  and  the  circumflex  accent  C),  composed  of  both 
the  acute  and  the  gmvc,  and  pointing  out  a  kind  of  undula- 
tion of  the  voice.  The  LatioL'  have  made  the  same  use  as  the 
Greeks  of  these  three  accents,  and  various  modern  nations, 
French,  English,  <S:a,  have  also  adopted  them.  As  to  the 
Greek  accents,  now  seen  both  in  manuscripts  and  printed 
books,  there  has  been  gieat  dispute  about  their  antiquity 
and  US&  But  the  foUo^-ing  things  seem  to  be  undoubtedly 
taught  by  the  ancient  grammarians  and  rhetoricians: — (1.) 
That  by  accent  (Trpoo-iD^ia,  t6v(k)  the  Greeks  understood  the 
elevation  or  falling  of  the  voice  on  a  particular  syllable 
of  a  word,  either  absolutely,  or  in  relation  to  its  position 
in  a  sentence,  accompanied  with  an  intension  or  remission 
of  the  vocal  utterance  on  that  syllable  {tTriToxnq^  5v€<ns), 
occasioning  a  marked  predominance  of  that  Syllable  over 
the  other  syUables  of  the  word.  The  predominance  thus 
given,  however,  had  no  effect  whatever  on  the  quantity 
— long  or  short — of  the  accented  syllabla  The  accented 
syllable  in  Greek  as  in  English,  might  be  bng  or  it  might 
be  «hort ;  elevation  and  emphasis  of  utterance  being  one 
thing,  and  prolongation  of  the  vocal  sound  quite  another 
thing,  as  any  one  acquainted  with  the  first  elements  of 
music  will  at  once  perceive.  The  difficulty  which  many 
modem  scholars  have  experienced  in  conceiving  how  a 
syllable  could  be  accented  and  not  lengthened,  has  arisen 
partly  from  a  complete  want  of  distinct  ideas  on  the  nature 
of  the  elements  of  which  human  speech  is  composed,  and 
partly  also  from  a  vicious  practice  which  has  long  pre- 
vailed in  the  English  schools,  of  reading  Greek,  not  accord- 
ing to  the  laws  of  its  own  accentuation,  but  according  to 
the  accent  of  Latin  handed  down  to  us  through  the  Roman 
Catholic  Cnurch.  For  the  rules  of  Latin  accentuation  are, 
as  Quintilian  and  Cicero  and  the  grammarians  expressly 
mention,  very  different  from  the  Gl-eek ;  and  the  long  syllable 
of  a  word  has  the  accent  in  Latin  in  a  hundred  cases,  where 
the  musical  habit  of  the  Greek  ear  pUiced  it  upon  the  short 
There  is,  besides,  a  vast  number  of  words  in  Greek  accented 
on  the  last  syUablc  (like  voluntee*r,amlnisca'de,\u  English )» 
of  which  not  a  single  instance  occurs  in.  the  Latin  lan-^ 
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'  Fartlj,  however,  from  igooiaace,  partly  from  care- 
ness,  and  partly  perhaps  from  stupidity,  our  scholars 
tnnsf  erred- the  pronunciation  of  the  more  popular  learned 
iangoage  to  that<whiclv  was  less  Jmown;  and  with  the 
help  of  time  and  constant  usage,  so  habituated  themselves 
U)  ideotify  Uie  accented  with  the  long  syllable,  accotding 
to  the 'analogy  of  the  Latin,  that  uey  began  seriously 
to  doubt  the  possibility  of  pronouncing  otherwise  Eng- 
lish scholars  have  long  ceased  to  recognise  its  existence, 
and  persist  in  reading  Greek  as  if  the  accentual  marks 
meant  nothing  at  all  £ven  those  who  allow  (life  Mr 
W.  Q.  dark  and  Professor  Mnnro^  that  ancient  Qreek 
accent  denoted  an  elevation  of  voice  or  tone,  are  still  of 
opinion  thtft  it  is  impossible  to  reproduce  it  in  modem 
times.  "Here  and  diere,"  says  the  former  {Cambridge 
Jwrnal  of  Philology,  voL  i  1868);  "a  person  may  be 
found  with  such  an  exquisite  ear,  and  such  plastic  oigans 
of  speech,  as  to  be  able  to  reproduce  the  ancient  distinction 
between  the  length  and  tone  of  syllables  accented  and 
anacoeiited,  and  many  not  so  gifted  may  fancy  that  they 
reproduce  it  when  they  do  nothing  of  the  kind.  For  the 
mass  of  boys  and  men,  pupils  as  well  as  teachen,  the  dis- 
tinction is  practically  iiqpossible."  But,  in  spite  of  such 
pessimist  views,  it  may,  on  the  whole,  be  safely  asserted 
that  since  the  appearance  of  -a  more  philosophical  sfurit  in 
philology,  under  the  guidance  of  Hermann,  Boeckh,  and 
other  master-minds  among  the  Germans,  the  best  gram- 
mariana  have  come  to  recognise  the  importance  of  this 
element "of  ancient  Hellenic  enunciation,  while  not  a  few 
carry  out  their  principles  into  a  consistent  practice.  The 
only  circumstance, ^indeed,  that  prevents  our  English 
scholars  from  practically  riscognising  the  element  of  accent 
in  classical  teaching,  is  the  apprehension  that  this  would 
interfere  seriously  with  the  practical  inculcation  of  quantity ; 
an  apprehension  in  which  they  are  certainly  justified  by 
the  practice  of  the  modem  Greeks,  who  h^ve  given  such  a 
predominance  to  accent,  as  altogether  to  subordinate,  and 
in  many  cases  completely  overwhelm  quantity ,  and  who 
also,  in  public  token  of  this  departure  from  the  classical 
habit  of  pronunciation,  r^ularly  compoee  their  verses  with 
a  reference  to  the  spokeu  accent  only,  leaving  the  quantity 
—as  in  modem  language  generally-— altogether  to  th^  dis- 
cretion of  the  poet  But,  as  experiment  will  teach  any 
one  that  there  is  no  necessity  whatever  in  the  nature  of 
the  human  voice  for  this  confusion  of  two  essentially 
different  elements,  it  is  not  unlikely  that  English  scholars 
will  soon  follow  the  example  of  the  Germans,  an4  read 
Greek  prose  at  least,  systematically  according  to  the  laws 
of  classical  speech,  as  handed  down  to  us  by  the  gram- 
marians of  Alexandria  and  Byzantium.  In  the  recitation 
of  classical- verse,  of  oourse,  as  it  was  not  constracted  on 
accentual  prin^ples,  the  skilful  reader  will  naturally  allow 
the  musical  accent,  or  the  emphasis  of  the  rhythm  to  over- 
bear, to  a  grc^t  extent,  or  altogether  to  overwhelm,  the 
accent  of  the  individual  word;  uiou^.with  regard  to  the 
recitation  of  verse,  it  will  always  remain  a  problem  how  far 
the  andenta  themselves  did  sot  achieve  an  **aocavtuum 
€tm  ^uantiUUe  apta  concUiatio"  such  as  that  which  Her- 
mann {De  emmdcmda  ratioM,  <£^)  describes'  as  the  p^- 
fection  of  a  polished  classical  enunciation.-  A  historic 
survey  of  the  course  of  learned  opinion  on  the  subject  of 
accent,  from  the  age  of  Erasmus  down  to  the  present  day^ 
forms  an  interesting  and  important  part  of  Professor 
Bladde's  essay  quoted  above.  See  Pennington's  work  on 
Greek  Pronunciation,  Cambridge,  1844 ;  the  German  work 
on  Greek  Accent  by  Gottling'(]&]glish),  London,  1831 ;  and 
Blackie's  essay  on  the  Place  and  Power  of  Aecent,  in  the 
TransacHoM  of  the  Royal,  Society  of  ^dirivrgh,  1870-71. 
If  there  is  any  perplexity  regarding  the  nature  or  influ- 
i  of  classical  aecent»  there  is  none  about  EngUsb.    It 


does  not  conflict  or  combme  with  the  modulations  of  qnan* 
tity.  It  is  the  sole  detenninlnf  element  in  our  metrical 
system.  Almost  the  very  earUest  of  our  authors,  tha 
Venerable  Bede,  notices  this.  In  H«finjng  rhythm  he 
says — "It  is  a  modulated  composition  ol  words,  not 
according  to  the  laws  of  metre,  but  adapted  in  the  number 
of  its  syllables  to  the  judgment  of  the  ear,  a$  are  the  kfcrsn 
of  our  vulgar  poeU"  {Bade,  Op.  voL  t  p.  57,  ed.  1553). 
We  have^  of  cqurae,  long  vowels  and  shorty  like  the  Greelui 
and  the  Romans,  but  we  do  not  r^ulate  our  verse  by 
them;  and  o^r  mode  of  accentuation  is  sufficiently  despotio 
to  occasionally  almost  change  their  cfaancter,  so  that  a 
long  vowel  shall  seem  short,  and  tiee  vena^  In  reality 
this  is  not  to.  The  long  vowel  remains  long,  but  tlien  its 
leugth  gives  it  no  privilege  of  place  in  a  verse.  It  may 
modify  the  enunciation,  it  may  increase  the  roll  of,  sounds 
but  a  short  vowel  could  take  its  place  without  a  violation 
of  metre.  Take  the  word  far,  for  examjple;  there  the 
vowel  a  is  Ioe^,  yet  in  the  line 

"0  Moon,  br-spooming  Ocean  bowi  to  tha^" 

i^  is  not  necessary  that  the  a  in  far  should  be  long;  a 
short  vowel  would  do  as  well  for  metrical  purposes,  and 
would  even  bring  out  more  distinctly  the  accentuation  of 
the  syllable  tpoom, 

OriginaUy  English  accent  was  upon  the  root,  and  not 
upon  inflectional  syllaUea  Gottling  finds  the  same  prin- 
ciple operating  in  Gredc,  but  in  that  language  it  certainly 
never  exercised  the  universal  sway  it  does  In  the  earlier 
forms  of  English.  In  the  following  passage  from  Beowutf^ 
the  oldest  monument  of  English  literature,  belonging,  in  its 
first  form,  to'  a  period  even  anterior  to  the  invasion  of 
Britain  by  the  Anglee  and  Saxons,  we  shall  put  the 
accented  or  emphatic  syllables  in  italics:— 


5Knf0fwaetiMi»-ikh    . 
aUg  wisodB   .    . 
gumam  me^-gakbin 
ffiSd-byme  8c4n .    ... 
heard,  hond^laom  .  '• 
Arin^-lren  icfr  .    .  \ 
WMT  in  fMfwnm    •    • 
pA  hie  t6  «ete  ftudnm 
in  hyra  gryr^'gtatwxotk 
gctngan  cwomon     •    • 


The  itnet  was  of  Tsrit^jpited 
the  path  directed 
the  men  together; 
the  war-coraelet  thoae 
hard,  hand-locked ; 
the  ring-iron  bright 
•aag  in  their  traiipings, 
whok  they  to  the  Laliforwaiil 
in  their  terrible  armour 
came  to  go. 


It  will  be  observed  that  in  these  venea  the  oocent  (not  to 
be  confounded  with  the  mark  which  is  used  in  Anglo^axon 
to  show  that  the  vowel  over  which  it  is  placed  is  long)  is 
invariably  on  a  monosyllable,  or  on  the  root  par(  of  a 
word  of  more  than  one  pliable.  The  passage  is  also  a 
good  illustration  of  what  has  previously  been  stated,  that 
the  metro  or  rhythm  in  English  is  determined  not  by  the 
vowel-quantity  of  a  svUable,  but  by  the  stress  of  the  voice 
on  parti<j[ular  syllables,  whether  the  vowels  are  long  or 
short  In  the  older  forms  of  English  ^erse  the  accent  is 
somewhat  irregular;  or,  to  put  it  more  accurately,  the 
number  of  syUables  intervening  between  the  recurrent 
accents  is  not  definitely  fixed.  Sometimes  two  or  more 
intervene,  sometimes  none  at  all  Take,  for  example,  the 
opening  lines  of  Langland's  poem^  entitled  the  Viiion  of 
PierM  the  Plowman>^ 


"  In  a  8cmec  anon 

VHian  soft  was  the  «mae, 

I  shope  me  in  shroudeB, 

As  1  a  ihepe  were. 

In  hdbii  as  an  Aeremite 

UnA^^ly  of  workea, 

Went  wide  in  thia  world 

tFondcn  to  here. 

Ac  on  a  May,  in^mynge 

On  MalvLBTM  holier 


Meby/e^a/erly, 
Of /any,  me  thonghte  ; 
I  was  wsry  (onoandnd. 
And  went  me  to  rests 
Under  a  brode  banke 
By  a  bomea  aide. 
And  as  Ilay  and  2mrd, 
And  loked  in  the  wat«T^ 
I  a2ombred  in  a  $lepyug. 
It  nocyued  so  meiye." 


But  no  matter  how  irregular  the  time  elapsing  between  the 
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recorrenee  of  tl^e  acccnta,  they  are  dlwtsp  on  ChA  root- 
syllables. 

The  Noiman  Conquest,  however,  Introdaoed  a  different 
system,  which  gradually  modified  the  rigid  uniformity  of 
the  native  English  accentuation.  The  change  iift  visible  as 
early  as  the  end  of  the  12th  century.  By  the  middle  of 
the  14th,  that  is  to  say,  in  the  age  of  Chaucer,  it  is  in  full 
operation.  Its  origin  is  thus  explained  by  Mr  Marsh,  in 
his  Oriffin  and  Hittory  of  the  English  Loingwige  (Lond., 
1862) : — *'  The  vocabulaiy  of  the  iVench  language  is  de- 
rived, to  a^great  extent,  from  Latin  words  deprived  of  their 
terminal  inflections.  The  French  adjectives  TMjrtal  and 
falal  are  fonn<^  from  the  Latin  TnortalU  tjid /aUdU,  by 
dropping  the  inflected  syllable;  the  French  nouns  nation 
and  condition  from  the  Latin  accusatives  nationemf  condi' 
tumemy  by  rejecting  the  em  final  In  most  cases,  the  last 
syllable  retained  in  the  French  derivatives  was  prosodically 
long  in  the  Latin  original ;  and  either  because  it  was  also 
accented,  or  because  the  slight  accent  which  is  perceivable 
in  the  French  articulation  represents  temporal  length,  the 
stress  of  the  voice  was  laid  on  the  final  syOable  of  dl  these 
words.  When  we  borrowed  such  words  from  the  French 
we  took  them  with  their  native  accentuation ;  and  as  ac- 
cent is  much  stronger  in  English  than  in  French,  the  final 
syllable  was  doubtless  more  forcibly  enunciated  fa  the 
former  than  in  the  latter  language."  The  new  mode  oL  ac- 
centuation soon  began  to  affect  even  words  of  pure  English 
origin — e,g.,  in  Iiober$  of  Gloucester  we  find  falsW^  instead 
of  /o^ede,  Udinge  instead  of  tufinge,  trewehede  instead 
of  tr«t£whede,  ghddore  instead  of  gladdore^-  mBUehe  instead 
of  tmiiche,  begynn^n^  instead  of  begj^iiyng,  end^Tt^  in* 
stead  of  enofyng.  In  the  Proverbs  of  Hendyng  we  have  nc^ 
ihTfng  for  nciAing,  habden  for  Ao^ben,  {omon  iotfomxm  ;  in 
.Robert  of  Srwine,  hslfdom  for  Aa/ydom,  cloth^n^  for  clothr 
^Qg)  ffreiand  for  gretaxid.  Chaucer  furnishes  numerous  in- 
.atances  of  the  same  foreign  influence  revolutionising  the 
native  accent;  freciooi  foryinedom,  hetheneue  for  Ae^nesse, 
worthinecM  for  woriAinesse^  low/y  for  lowly i  wynnynge  for 
vfynnynge^  weddyn^e  for  teeddyngd^  comynge  for  oomynge ; 
und  it  is  traceable  even  in  Spenser.  On  the  other  hand, 
;a  ^ntrary  tendency  must  not  be  overlooked  We  see  an 
^effort,  probably  unconscious,  to  compel  words  of  French 
•origin  to  submit  to  the  rule  of  Englidi  accentuatioa  It  is 
noticeable  in  the  century  before  Chaucer :  in  Chaucer  him- 
self it  b^ns  to  work  strongly ;  mortal  beoomes  mortal ; 
temjDort,  tempest;  sahstanee,  «ii^tance ;  amya&^,  amyable; 
morsel,  morsel ;  service,  Mrvise ;  ducheM^,  duchene ;  cos^, 
co«yn,  &c  ;  while  a  multitude  of  words  oscillate  between 
the  rival  modes  of  accentuation,  now  following  the  French 
and  now  the  English.  Before  and  during  the  Elizabethan 
period,  the  latter  began  to  prove  the  stronger,  and  for  the 
last  300  years  it  may  be  said  to  have,  for  the  most  part, 
Anglidsod  the  accent  and  the  nature  of  the  foreign  additions 
to  our  vocabulary.  Nevertheless,  many  French  words  still 
retain  their  own  accent  Morris  {Historical  Outlines  of 
English  Aecidenee^  p.  75)  thus  classifies  these  r — 

"(1.)  NouTO  to  -ads,  -ieri-ssr),  ••,  •«,  or  -^bn,  'ins,  (•*»),  as  oas' 
sad^.  crusnd/,  ke, ;  ea/oalisr',  chandeUs/,  kc  ;  gaieties/,  pionee/, 
&.c'(in  ooDformity  with  these  we  eay  harpwmes/,  mewUakiMSr',) ; 
leffote^,  paye^,  &Q. ;  haUoon\  oaarioon\  &a  ;  chagrin*,  niolin\  &e.  ; 
routing,  maH$i/,  &o. 

**  Also  the  followinfl  trords  s-AuZeT,  bruntttf,  gnetUf.  enuat, 
canaJt,  eontrot,  gaaells,  amatsw',  faiigu^,  cbsH^,  poliai,  &o. 

*'  (2.)  Ac]jectiroi  (a)  firom  Lst  t4j.  in  ttf,  os  ougust,  benign*,  ro- 
hust,  Ac ;  (ft)  is  -OM.  as  nurcs^,  vtrbes^,  &a  ;  (c)  ^^qvs,  as  butr- 
Usijue ,  grotesqu/,  ke, 

**  (3.)  Some  Verba,  as  haptitt,  ei^oU,  cares/,  earous^t  duutis^t 
taeofpe,  estesnC,  &c     ' 

To  these  may  be  added  the  Greek  and  Latin  words 
which  have  been  introduced  into  English  for  scientific  and 
other  learned  purposes,  and  which,  not  having  been  altered 
in  form,  retain  their  original  accentuation — as  OMrora^ 


coro'na,  eoh^snSj  id/a^hypoth'esis,  cassura^  dlo/resU,  Hag 
no' sis,  dilu'vivm,  diplo'ma,  efflu^vittm,  dys^ium,  Ac, ;  besides 
the  stillr  larger  number  timt  have  suffered  a  slight  modifi* 
cation  of  form,  but  no  change  of  accent»  as  dialee'tic,  diag^ 
noetic,  efflores'oent,  ellip'tic,  eme/sion,  emotlipU,  Ac  The 
Italian  contributions  to  our  tongue  retain  their  orig^i] 
accent  when  the  form  |s  untouched,  as  vwlat'to,  sona'ta,  vol 
ca'no,  but  lose  it  when  the  form  is  shortened,  as  ban'dU 
(It.  bandtto). 

A  change  in  the  position  of  the  accent  serves  a  variety 
of  purposes  in  EnglisL  It  distinguishes  (L)  a  noun  from 
a  verb,  as  ac'cent,  accent';  aug'ment,  augment';  tor'mcnt, 
torment';  com'ment,  comment';  con'sort,  consort';  con'tcst, 
contest';  con'trast,  contrast';  di'gest,  digest';  dis'count,  dis- 
count';  in'sult^  insult',  &C.;  (2.)  an  eu^edive  from  a  verb, 
as  ab'sent,  absent';  fre'quent,  frequent';  pre'sent,  present'; 
com'pound,  compound',,  &a ;  (3.)  Ui^ad^ective  from  a  noun, 
as  ex'pert^  expert';  com'pact,  compact'.  It  also  denotes  a 
difference  of  meaning,  e.g.,  con'jure^  coi^jure';  in'ceose, 
incense';  au'gust,  august';  su'pine,  supine'. 

Accent  has  exercised  a  powerful  influence  in  changing 
the  forms  of  words.  The  unaccented  syllables  in  tho 
course  of  time  frequently  dropped  offl  This  process  was 
necessarily  more  rapid  and  thorough  in  English  than  in 
many  other  languages  whic^  were  not  subje^ed  to  equnl 
strain.  The  Norman  Conquest  made  havoc  of  the  English 
tongue  for  a  time.  It  was  expelled  from  the  court,  the 
schools,  tiie  church,  and  the  tribunals  of  justice ;  it  ceued 
to  be  spoken  by  priests,  lawyers,  and  nobles;  its  only 
guardians  were  churlB,  ignorant,  illiterate,  indifferent  to 
grammar,  and  cardess  of  diction.  Who  can  wonder  if, 
in  cireumstances  like  these,  it  suffered  disastroni^  eclipse  1 
The  latter  part  of  tiie  Anglo-Saxon  Chr<micle  furnishes 
melancholy  evidence  of  the  chaos  into  whidi  it  had  fallen, 
yet  out  of  thn  chaos  it  rose  again  into  newness  of  life, 
reforming  and  re-acoenting  its  half-ruiiled  vocabulary,  and 
drawing  from  the  very  agent  of  its  destruction  the  elements 
of  a  ridier  and  more  plfutie  expression.  For  it  cannot  bo 
doubted  that  the  irregularities  now  existing  in  English 
accent,  though  perplexing  to  a  foreigner,  copiously  vary 
the  modulation,  and  so  increase  -the  flexil>ility  and  powei 
of  the  language.  The  older  forms  of  English,  those  in  use 
before  the  Conquest,  and  down  to  the  period  of  Chaucer, 
are  stiff,  monotonous,  and  unmusical  A  hard  strength  ia 
in  the  verso,  but  no  liquid  sweetness  or  nimble  grace. 
Now,  it  is  possible,  in  spite  of  our  deficienigr  in  vowel 
endinge,  to  produce  the  noblest  mdody  in  accent  words 
known  to  the  modem  world.  Almost  every  kind  of  metro, 
swift  or  slow,  aiiy  or  majestic,  has  been  successfully 
attempted  since  the  age  of  the  Canterbury  Tales.  Wher. 
we  compare  the  drone  of  Caedmon  with  the  aerial  melody 
of  the  SkyUxrk^  the  CUmd,  and  the  Aretkusa  of  Shelley, 
we  see  what  an  infinite  progress  has  been  made  by 
the  development  of  accent  in  the  rhythm  of  our  native 
tongue. 

'  See  Leaures  on  the  English  Laas^uage,  by  0.  P.  Marsh 
riiond.  1861);  the  Origin  6nd  History  of  the  English 
Language,  ko,^  by  G.  P.  Marsh  TLond.  1862);  Eidcrisehe 
CframauOik  der  Engtisehe  SprackSf  voa  C.  FViedrich  Koch 
(1863-69);  The  EngVsk  Language,  hy  B.  0.  Latham 
(1855) ;  Philolcgical  Essays,  by  the  Rev.  Ridiard  Gamett 
(Lond  ^185d);  On  Early  EngUsh  FrommckOum,  with 
especial  reference  to  Shakspere  and  Chaucer,  by  A.  J.  EUi^ 
(Lond  1867-71);  Historical  Outlines  of  English  Accidence, 
by  Dr  R.  Morris  (Lond  1872).  (j.  ic  e.) 

ACCEPTANCE  is  the  act  by  which  ft  person  binds 
himself  to  comply  with  the  request  contained  in  a  hill  ol 
exchange  addressed  to  him  by  the  drawer.  In  all  cases  it 
id  understood  to  be  a  promise  to  pay  the  bill  m  money,  the 
law  not  recognising  an  acoej>tance  in  which  the  promise  ii 
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Id  pay  in  iome  other  way,  as,  for  example,  partly  in  money 
and  partly  by  another  bilL  Aeoeptance  may  be  absolute, 
conditional,  or  partial  AhsoltOe  aeoeptance  tt  an  engage- 
ment to  pay  the  bill  strictly  according  to  its  tenor,  and  is 
made  by  the  drawee  subscnbmg  his  name,  with  or  withoat 
the  word  '*  oooepted.*'  at  the  botton)  of  the  bdl,  or  across 
the  face  of  it  CarulUumal  acceptance  is  a  promise  to  pay 
on  a  contingency  occurring,  as,  for  example,  on  the  sale  of 
oertam  goods  consigned  by  the  drawer  to  the  acceptor.  No 
contingency  is  allowed  to  be  mentioned  m  the  body  of  the 
bill,  but  a  contingent  acceptance  is  quite  legal,  and  equally 
binding  with  an  absolute  acceptance  ^upon  the  acceptor 
when  the  contingency  has  occurred.  Partial  acceptance  is 
where  the  promise  » to  pay  only  part  of  the  sum  mentioned 
m  the  bill,  or  to  pay  at  a  different  Ume  or  place  from 
those  s|ie(afied.  In  all  coses  acceptance*  involyes  the 
ugnatnre  of  the  acceptor  either  by  himself  or  by  some 
person  duly  authorwed  on  his  behall  A  bill  can  be 
accepted  in  the  first  instance  only  by  the  person  or  persons 
to  whom  It  IS  addressed  .  but  tf  he  or  they  fail  to  do  so,  it 
may,  after  being  protested  for  non-acceptance,  be  accepted 
by  another  **  gupra  protest,"  for  the  sake  of  the  honour  of 
one  or  more  of  the  parties  concerned  m  it 

ACCESSION  IS  Applied,  tn  a  histoncal  or  constitutional 
sense,  to  the  commg  u>  the  throne  of  a  dynasty  or  lue  of 
lovereigns,  ss  the  accession  of  the  House  of  Hanover  The 
cofFespunding  term,  when  a  smgle  sovereign  ts  spoken  of, 
18  *"  succossioa  "  In  law,  accession  is  a  method  of  acquinng 
property,  by  which,in  thmgs  that  have  a  close  connection  with 
or  dependence  on  one  another,  the  property  of  the  principal 
draws  after  it  the  property  of  the  accessory,  according  to  the 
pnnaple,  doeenno  eedet  prtnevpatt^  or  acoegtomvm  tequUw 
jfrmetpaU  Thus,  the  owner  of  a  cow  becomes  likewise  the 
owner  of  the  c&lf .  and  a  landowner  becomes  proprietor  of 
what  IS  added  to  his  estAte  by  alluvion.  Accession  pBoduced 
by  the  art  or  mdustry  of  man  has  been  called  mdustnal 
accession,  and  may  be  by  cipeciflcation,  as  when  wme  is  made 
out  of  grapes,  or  by  confusion  or  commixture.  Acoeesiou 
sometimes  likewise  signifies  consent  or  acqiuescenca  Thus, 
in  the  bankrupt  law  of  Scotland,  when  there  is  a  settlement 
by  a  tnist4leed,  it  is  accepted  09  the  part  of  each  creditor 
by  a  deed  of  accession. 

ACCESSORY,  a  person  guilty  of  a  felonious  offence, 
not  as  pnncipal,  but  by  participation ,  as  by  advice,  command, 
aid,  or  concealment  In  treason,  accessones  are  excluded, 
every  individual  concerned  beinff  considered  as  a  prmcipoL 
In  crimes  under  the  degree  of  felony,  also,  all  persons 
concerned,  if  guilty  at  all,  are  regarded  as  prmcipala  (See 
24  and  25  VicL  c  94.  a  8.)  There  are  two  kmds  of 
accessones  t^/bnr  thr  fact,  and  after  it  The  first  is  he 
who  commands  or  procures  another  to  commit  felony,  and 
»  not  present  himself  ler  if  he  be  present,  he  is  a  pnncipaL 
The  second  is  he  who  receives,  assists,  or  comforts  any 
man  that  has  done  murder  or  felony,  whereof  he  hus 
knowledge  An  accessory  before  the  'fact  is  liable  to  the 
same  punishment  as  the  principal ,  and  there  is  now  mdeed 
no  practical  difference  between  such  an  accessory  and  a 
prucipal  m  regard  either  to  indictment,  trial,  or  punishment 
(24  and  25  Vict  c  94)  Accessones  after  the  fact  are  ui 
general  punishable  with  imprisonment  for  a  penod  not 
exceeding  two  years  {c6  s.  4)  The  law  of  Scotland  makes 
no  distiMtion  between  the  accessory  to  any  cnme  (called 
art  and  part)  and  the  pnneipai  Except  in  the  case  of 
treason,  aoceaicon  after  the  fact  is  001  noticed  by  the 
law  of  Scotland,  unless  as  an  element  ol  evidence  to  prove 
previoiis  sooessioa 

ACCIAJUOLI,  DoNATo,  was  bom  at  Florence  m  1428. 
He  was  famous  for  his  learning,  especially  m  Greek  and 
BtithfmatK-St  an4  for  his  services  to  his  oauve  ^vrxjc 
Having  pievioualy  been  intrusted  with  several  impoitant 


embassies,  he  became  Oonfalomer  of  Florence  in  1 473^  He 
died  at  Milan  in  1478,  when  on  his  way  to  Pans  to  ask  tha 
aid  of  Louis  XL  on  behalf  of  the  FlorenUnes  against  Popa 
Sixtus  IV  His  body  was  taken  back  to  Florence,  and 
buned  m  the  church  of  the  Carthusians  at  the  public 
expense,  and  his  daughters  were  portioned  by  his  fellow- 
citi2ens,  the  fortune  he  left  heme,  owing  to  his  probity  and 
dismterestedness.  very  small  He  wrote  a  Latm  translik 
tion  of  some  of  Plutarch's  Ltv^  (Florence,  1 478) ,  Com* 
mentanes  on  Aristotle's  EthxcM  and  Poluiea  .  and  the  hves 
of  Hannibal.  Scipio,  and  Charlemagne  In  the  work  on 
Aristotle  he  had  the  cooperation  of  his  master  Argyropylus 

ACCIDENT  An  attnbute  of  a  thmg  or  class  of  thmgs, 
which  neither  belongs  to,  nor  is  in  any  way  deducible  from, 
the  essence  of  that  thmg  or  class,  is  termed  lU  aeeuUTU, 
An  acadent  may  be  either  inseparable  or  separable  the 
former,  when  we  can  conceive  it  to  »be  absent  from  that 
with  which  It  IS  found,  although  it  is  always,  as  far  as  we 
know,  present.  (.«..  when  it  is  not  necessarily  but  is  uni- 
versally  present .  the  latter,  when  it  la  neither  neoessanly 
nor  umversally  present  It  n  often  difllcult  to  determine 
whether  a  particular  attnbute  is  essential  or  acadenMil  to  the 
object  we  are  investigating,  subsequent  research  frequently 
proving  that  what  we  have  descnbed  as  accidental  ought  to 
be  classed  as  essential,  and  tnoe  vem.  Practically,  and 
for  the  time  bemg,  an  attnbute,  which  neither  directly  nor 
indirectly  forms  part  of  the  signification  al  the  term  used 
to  designate  the  object,  may  5(6  considered  an  accident , 
and  many  philosophers  look  upon  this  as  the  only  mteUigible 
ground  for  the  cbscinctioa  Propositions  expressing  the 
relation  between  a  thmg  or  class  and  an  accident,  and  also* 
between  a  thing  or  class  and  its  property  (i.«..  something 
deducible  from,  but  not  strictly  fonmng  part  of.  its  essence), 
are  vanonsly  styled  *' accidental,"  "synthetical,"  "real," 
**  ampliauve,"  m  contradistmction  to  "  essential,"  "  analy* 
tical,"  "verbal,"  and  "  exphcative"  propositions  The 
former  give  us  information  that  we  could  not  have  dis- 
covered from  an  analysis  of  the  subject  notion — «.^., "  man 
IS  found  m  New  Zealand  ,"  the  latter  merely  state  what  we 
already  know,  if  we  understand  the  mcanmg  of  the  language 
employed,  t.g.^  "  man  is  rational" 

ACCIUS,  a  poet  of  the  16th  century,  to  whom  it 
attnbuted  A  ParaphroMt  of  jEaof/9  Fables,  of  which  Julius 
Scaliger  speaka  with  great  praisa 

ACCnUS  (or  Arrius),  Lucius,  a  ^Latin  tragic  poet,  was 
the  son  of  a  freedman,  bom,  according  to  St  Jerome,  in 
the  year  of  Rome  583,  though  this  appears  somewhat 
uncertain.  He  made  himself  known  before  the  death  of 
Pacuvius  by  a  dramatic  piece,  which  he  exhibited  the  same 
year  that  F^vius  brought  one  on  tfie  stage,  the  latter  bemg 
then  eighty  years  of  age,  and  Accius  only  thirty.  We  do 
not  know  the  name  of  this  piece  of  Aocius's,  but  the  titles 
of  several  of  his  tragedies  are  mentioned  by  vanous  autboni 
He  wrote  on  the  most  celebrated  stones  which  had  been 
represented  on  the  Athenian  stage ,  but  he  did  not  always 
take  his  subject  from  Grecian  story ,  for  he  composed  at 
least  one  dramauc  piece  wholly  Roman,  entitled  i^naiit, 
and  refemng  to  the  expulsion  of  the  TarquinSi  Only 
fragments  of  his  tragedies  remain.  He  did  not  confine 
hiiuseU  to  dramauc  wnting,  having  left  other  productions, 
particularly  his  AnmaU.  mentioned  by  Macrobius,  Pnscian, 
Festus,  and  Nonnius  Marcellua  He  has  been  censured 
for  the  harshness  of  his  style,  but  in  other  respecu  he  hs* 
been  esteemed  a  great  poet  He  died  at  an  advanced  age , 
and  Cicero,  wbo  evidently  attachea  considerable  weight  to 
his  opinions,  speaks  of  havmg  conversed  with  him  m  his 
youth. 

ACCLAMATION,  the  expression  of  tbo  «)f union,  favou^ 
able  or  uniavourable,  ol  any  assembly  by  moHn^  of  the 
voice.     Applause  denotes  stncfly  a  similar  expression  by 
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ckppiiig  of  hands,  but  this  distincUoD  lo  the  usage  of  the 
words  is  by  nu  jmeans  uqiI onnly  maintained      Among,  the 
IRomaas  acclamation  was  varied  bot&  m  form  and'  purpose. 
lA.t  marriages  i^  was  usual  for  the  spectators  to  shout  io 
yijpnm,' Ilynuncee.  or  Talassio ,  a  victonous  army  or  general 
yas  greeted  with  Io  tnumphe    m  the  theatre  acclamation 
pras  called  for  at  the  close  of  the  play  by  the  la^  actor, 
wrho  said,  Piatuliie .  m  the  senate  opinions  ware  expressed 
And  TOtes  passed  by  acclamation  m  such  forms  as  Omnes, 
omneSf  JSquum  eti,  Justum  est,  &c    and  the  praises  of  the 
emperor  V(eie  celebrated  in  certain  pre-arranged  sentences, 
which  seem  to  have  been  chanted  by  the  whole  body  of 
scnatora     The  acclamations  which  authors  and  poets  who 
recited  their  works  in  public  received  were  at  first  spon- 
taneous and  genuine,  but  in  time  became  very  largely 
mercenary,  it  bomg  customary  for  men  of  fortune  who 
affected  literary  tastfs  to  keep  applauders  in  their  service 
and  lend  them  to  their  friends      When  Nero  performed  in 
the  theatre  his  praogps  were  chanted,  at  a  given  signaL  by 
five  thousand  soldiers,  who  were  called  AugustaU     The 
whole   was  conducted    b;  a  music-master.  meaocAorw  or 
pamanus-     It  wns  this  case  of  Nero  which,  occumngto 
the  recoUectioD  of  the  French  poet  Dorat,  may  be  said  to 
have  onginatod  the  well-known  Pans  dcujue      Buying  up 
a  number  of  the  tickets  for  a  performance  of  one  of  his 
plays,  he  distributed  them  gratuitously  to  those  who  pro- 
mised to  express  approbation      Prom  that  time  the  cUigiie, 
or  organised  body  of  professional  applauders,  has  been  a 
recognised  institutiofi  in  connection  with  the  theatres  of 
Paris     In  the  early  ages  of  the  Chnstian  church  it  was  by 
*  no  means  uncommon  for  an  audience  to  express  their  appro- 
bation of  a  favourite  preacher  during  the  course  of  his 
sermon      Chrysostom  especially  was  very  frequently  inter- 
rupted both  by  applause  and  by  acclamations     In  eccle- 
siastical councils  vote  by  acclamation  is  very  common,  the. 
question  bcmg  usually  put  in  the  form,  pUzcet  or  non  pldca.. 
This  differs  from  the   acclamation   with  which   ui  other 
assemblies  a  motion  is  said  to  be  earned,  when,  no  amend- 
ment being  proposed,  approval  is  expressed  by  shoutmg 
such  words  ^  Aye  pi  Agreed. 

ACCLIMATISATION  is  the  process  of  adaptation  by 
which  animals  and  plants  are  gradually  rendered  capable 
of  surviving  and  floiinshing  in  ouuntnes  remote  from  their 
original  habitats,  or  under  meteorologii^l  conditions  dif- 
ferent from  thoso  which  they  have  usually  to  endure,  and 
which  are  at  first  injurious  to  them 

The  subject  of  acchmatisation  is  very  little  understood, 
and  some  writers  have  even  denied  that  it  can  ever  take 
place  It  19  often  confounded  with  domesticatum  or  with 
naturalisaftnn  .  but  these  are  both  very  different  pheno- 
mena A  domesticated  animal  or  a  cultivated  plant  need  not 
necessarily  be  acclimatised  .  that  is,  it  need  not  be  capable 
of  enduring  the  severity  of  tl^e  seasons  without  protection. 
The  canary  bird  is  domesticated  but  not  acclimatised^  and 
many  of  our  most  extensively  cultivated  plants  are  m  the 
same  category.  A  naturalised  animal  or  plant,  on  the 
other  hand,  must  be  able  to  withstand  aU  the  vicissitudes 
of  the  seasons  in  its  new  home,  and  it  may  therefore  be 
thought  that  it  must  have  become  acclimatised.  But  m 
many,  perhaps  most  cases  of  naturalisation,  there  is  no 
evidence  of  a  gradual  adaptation  to  new  conditions  which 
were  at  first  injurious,  and  this  is  essential  to  the  idea  of 
acclimatisation.  On  thi  contrary,  many  speaes,  m  a  neW 
countiy  and  under  somewhat  different  climatic  conditions, 
seem  to  find  a  more  congenial  abode  than  in  their  native  land, 
and  at  once  flourish  and  increase  in  it  to  such  an  extent  as 
jcrften  to  exterminate  the  indigenous  inhabitants.  Thus  Agassiz 
(in. his  work  on  Lake  Superior)  tells  us  that  the  road-side 
weeds  of  the  north-eastern  United  States,  to  the  number  of 
130  species,  arc  aU  European,  the  native  weeds  having  dis- 


dppeaM  westwards,  while  in  New  Zealand  there  4re, 
afccording  to  Ml  T  Kirk  {Transactvms  of  ilui  ife^  Zealaiui 
InstUuie,  voL^  il  p.  131).  no  less  than  250  tpeaes  nf 
naturalised  plants,  more  than  100  of  which  jsproad  widely 
over  the  country,  and  often  displace  the  native  vegetatioa 
Among  animals,  the  European  rat.  goat,  and  pig,  ere 
naturalised  m  New  Zealand,  vbere  they  multiply  to  such 
an  extent  as  to  injure  ar(d  probably  exterminate  many 
native  productions  In  neither  of  these  cases  is  thcte 
einy  indication  that  acclimatCmUion  was  necessary  or  ever 
took  place 

On  the. other  hand,  the  fact  that  an  animal  o^  plant 
cannot  be  naturalised  is  no  proof  that  it  is^noi  aecUmatued, 
It  has  been  shown  by  Mr  Darwm  that,  in  tho  case  of  most 
animals  and  plants  in  a  state  of  nature,  the  competition  o£ 
other  organisms  is  a  far  more  efficient  agency  in  hnutiog 
their  distribution  than  the  mere  mtiuence  of  ciimato  We 
have  a  proof  of  this  m  the  fact  that  so  few.  oomparatavely, 
of  our  perfectly  hardy  garden  plants  ever  run  wild,  and 
even  the  most  persevering  attempts  to  naturalise  them 
usually  fail  Alphnnso  do  Candolle  {Gcograpitxe  Bottmique^ 
p  708)  inlorms  us  that  several  botanists  of  Pans.  Geneva, 
and  especuilly  pf  Montpcllier.  have  sown  the  seeds  of  many 
hundreds  of  species  of  exotic  hai-dy  plants,  in  what  appeared 
to  be  the  most  favourable  situations,  but  that  in  hardly 
a  smgle  case-  has  any  one  of  them  become  naturalised. 
Attempts  have  also  been  made  to « naturalise  continental 
insect^  m  this  coufltry.  in  places  where  the  proper  food- 
plants  abound  and  the  conditions  seem  generally  tavour- 
able,  bur  in  no  ca.se  do  they  mem  to  have  succeeded 
Even  a  plant  like  the  f>or^to.  m>  largely  cultivated  and  so 
perfectly  hardy,  bsis  not  established  itself  m  a  wild  state 
in  any  part,  of  Europe 

Differtnit  Deqrfies  of  Cbmatal  Adaptation  ««  Ammalita'nii 
Planrjt  — Plan t,««  differ  greatly  tn»m  animals  in  the  closenejs 
of  their  adaptation  to  meteorological  conditions  Not  only 
will  most  tropical  plants  retUMC  to  bve  in  s  temperate 
climate,  but  many  species  are  Kcnously  injured  by  removal 
I  a  tew  degrees  of  latitude  beyond  their  natural  limita  This 
IS  probably  due  to  the  tact,  cstabbshed  by  the  expennients 
of  M  Becquerel.  t^at  plants  posse.ss  no  proper  temperature, 
but  are  wholly  dependent  on  that  of  the  surrounding 
medium 

Animals,  especially  the  higher  forms,  are  much  less 
sensitive  to  change  of  temperature,  as  shown  by  the  exten- 
sive range  from  north  to  south  of  many  species  Thus, 
the  tiger  ranges  from  the  equator  to  northern  Asia  as  far 
as  the  nver  Amour,  and  to  the  isothermal  of  32^  Pahr  The 
mountain  sparrow  {Passer  montana)  is  abundant  in  Javs 
and  Smgapore  in  a  uniform  equatorial  cbmate,  and  aLso 
inhabits  this  country  and  a  corsiderable  portion  of  northern 
Europe  It  IS  true  that  ciost  terrestnal  animals  are 
restncted  to  countries  not  possessing  a  great  range  of 
temperature  or  very  diversified  chmates.  but  there  is  reasoo 
to  beheve  that  this  is  due  to  quite  a  different  set  of  causes, 
such  as  the  presence  of  enemies  or  deficiency  of  appropnate 
food  When  supphed  with  food  and  partially  protected 
from  enemies,  they  often  show  a  wonderful  capacity  of 
endunng  climates  very  different  from  that  in  which  they 
originally  flourished  Thus,  the  horse  and  the  domestsc 
fowl,  both  natives  of  very  warm  countnes,  flourish  v^ithout 
special  protection  m  almost  every  inhabited  portion  of  the 
globe  The  parrot  tribe  torm  one  of  the  most  pre-emiuently 
tropical  groups  of  birds,  only  a  few  species  extending  inu> 
the  warmer  temperate  regions ,  yet  even  the  most  exclu- 
sively tropical  genera  are  by  no  means  dehcate  birds  us 
regards  climate  In  the  Annals  and  Magazine  oj  Natiut-ai 
History  toT  18GS  (p.  381)  is  a  most  mterestmg  account,  by 
Mr  Charles  Buxton,  M.r..  of  the  naturaiisatioo  of  purroti* 
at  Northreps  Hall,  Norfolk     A  considerable  number  oi 
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African  and  Amazonian  parrots,  Bengal  parroqucts,  four 
ipccies  of  whjte  and  rose  crested  cockatoos,  and  two  8i)ccies 
of  crimson  lories,  have  been  at  large  for  many  years. 
Several  of  the^  birds  have  bocd,  and  they  almost  all  live 
b  the  woods  the  whole  year  through,  refusing  to  take 
•belter  in  a  house  constructed  for  their  use.  Even  when 
the  thermometer  fell  6^  below  zero,  all  apiiearcd  in  good 
spirits  and  vigorous  health.  Some  of  these  birds  have 
hved  thus  exposed  for  nearly  twenty  years,  enduring  our 
cold  -easterly  winds,  rain,  hail,  and  snow,  all  through  the 
winter, — a  marvellous  contrast  to  the  equable  equatorial 
temperature  (hardly  ever  less  than  70*^)  which  many  of  them 
had  been  accustomed  to  for  the  first  year  or  years  of  their 
faratence. 

Mr  Jenner  Weir  records  somewhat  similar  facts  in  the 
ZoologiM  for  1865  (p.  9411).  He  keeps  many  small  birds 
in  an  open  aviaiy  in  his  garden  at  Blackhcath,  and  among 
these  are  the  Java  rice  bird  {FadcUi  oryzivora),  two  West 
African  weaver  birds  {HyjAaniomU  Uxtar  and  EvpUeUs 
unguiniroilrii),  and  the  blue  bird  of  the  southern  United 
States  (Spiia  cpanea).  These  denizens  of  the  tropics  prove 
quite  as  hardy  as  our  native  birds,  having  lived  during 
the  severest  winters  without  the  slightest  protection 
against  the  cold,  even  when  their  drinking  water  had  to  be 
repeatedly  melted. 

Hardly  any  group  of  Mammalia  b  more  exclusively 
tropical  than  the  Quadrumana,  yet  there  is  reason  to  believe 
that,  II  other  conUitions  are  favourable,  some  of  them  can 
withstand  a  considerable  degree  of  cold.  The  Semnopitkecus 
ickistaeeiu  was  found  by  Captain  Button  at  an  elevation  of 
11,000  feet  in  the  Himalayas,  leaping  actively  among  fir- 
trees  whose  branches  were  laden  with  snow-wreaths.  In 
Abyssinia  a  troop  of  dog-faced  baboons  were  observed  by 
Mr  Blandford  at  9000  feet  above  the  sex  We  may  there- 
fore conclude  that  the  restriction  of  the  monkey  tribe  to 
warm  latitudes  is  probably  determmed  by  other  causes  than 
temperature  alona 

Similar  indications  are  given  by  the  '  act  of  closely  allied 
species  inhabiting  very  extreme  climates.  The  recently 
extinct  Siberian  mammoth  and  woolly  rhinoceros  were 
closely  allied  to  species  now  inhabiting  tropical  regions 
exclusively.  Wolves  and  foxes  are  fuund  alike  in  the 
coldest  and  hottest  parts  of  the  earth,  as  are  closely  allied 
species  of  falcons,  owls,  sparrows,  and  numerous  genera  of 
Vr-ader^  and  aquatic  birds. 

A  consideration  of  these  and  many  analogous  facts  might 
induce  us  to  suppose  that,  among  the  higher  animali  at 
least,  there  is  Uttle  constitutional  adaptation  to  cliinite, 

tnd  that  in  their  case  acclimatisation  is  not  required.  But 
here  are  numerous  examples  of  domestic  animals  which 
show  that  such  adaptation  does  exist  m  other  cases.  The 
yak  of  Thibet  cannot  long  survive  in  the  plains  of  India, 
or  even  on  the  hills  below  a  certain  altitude ;  and  that  this 
is  due  to  climate,  and  not  to  the  uicrcascd  density  of  the 
atmosphere,  b  shown  by  the  fact  that  the  same  animal 
appears  to  thrive  well  in  Europe,  and  even  breeds  there 
readily.  The  Newfoundland  dog  vhil  not  hve  m  India,  and 
the  S|)anibh  breed  of  fowls  in  this  country  aulTcr  more- 
from  frost  than  most  others.  When  we  get  lower  ui  the 
scale  the  adaptation  b  often  more  marked.  Snakes,  which 
are  so  abimdant  in  warm  countries,  diminish  rapidly  as 
we  go  north,  and  wholly  cease  at  lat  C2°  Most  insects  arc 
abo  veiy  susceptible  to  cold,  and  seem  to  be  adapted  to 
very  narrow  limits  of  temperature. 

From  the  foregoing  facts  and  observations  ^ts  may  con- 
clude, firstly,  that  some  pbnts  and  many  animab  arc  not 
constitutionally  adapted  to  the  cbmate  of  their  native 
country  only,  but  are  capable  of  enduring  and  flourishing 
under  a  more  or  less  extensive  range  of  temperature  and 
other  climatic  conditions;  and,  secondly,  that  most  plants 


and  some  animals  are,  more  or  less  closely,  adapted  to* 
climates  simibr  to  those  of  their  native  habitats.  In  order 
to  domesticate  or  naturalise  the  former  cLus  in  countries 
not  extremely  differing  from  that  from  which  the  species 
was  brought,  it  will  not  be  necessary  to  acelimatue^  in 
the  strict  sense  of  the  word.  In  the  case  of  the  btter 
class,  however,  acclimatisation  is  a  necessary  preliminary 
to  naturalisation,  and  in  many  cases  to  useful  domestical 
tion,  and  we  have  therefore  to  inquire  whether  it  is 
possible. 

AcclimaJLifotion  by  Individual  AdaptcUion^-^lX  b  evi- 
dent that  acclimatisation  may  occur  (if  it  occurs  at  all)  in 
two  ways,  either  by  modifying  the  constitution  of  the 
individual  submitted  to  the  new  conditions,  or  by  tho 
production  of  offspring  which  may  be  better  adapted  to 
those  conditions  than  their  parents.  The  alteration  of  the 
constitution  of  mdividuab  in  thb  direction  b  not  easy  to 
detect,  and  its  possibility  has  been  demed  by  many  writers.. 
,  Mr  IX&rwin  believes,  however,  that  there  are  indications 
that  it  occasionally  occurs  in  plants,  where  it  can  be  best 
observed,  owing  to  the  circumstance  that  so  many  pbnts 
are  propagated  by  ci\^tings  or  buds,  which  really  continue 
the  exbtence  of  the  same  individual  almost  indefinitely. 
He  adduces  the  example  of  vines  taken  to  the  West  Indies 
from  Madeira,  which  have  been  found  to  succeed  better 
than  those  taken  directly  from  France.  But  in  most  cases 
habit,  however  prolonged,  appears  to  have  httle  effect  on 
the  constitution  of  the  indiWdual,  and  the  fact  has  no 
doubt  led  to  the  opinion  that  acclimatisation  is  im possible. 
There  b  indeed  httle  or  no  evidence  to  show  that  any 
animal  to  which  a  new  climate  b  at  first  prejudicial  can 
be  so  acclimatbcd  by  habit  that,  after  subjection  to  it  for  a 
few  or  many  seasons,  it  may  live  as  healthily  and  with  as 
little  care  as  in  its  native  country ;  yet  we  may.  on  general 
principles,  beUeve  that  under  proper  conditious  such  accli- 
matisation would  take  pbce.  In  hb  Principles  of  Biology 
(chap.  v.).  Mr  Herbert  Spencer  has  shown  that  every  organ 
and  every  function  of  Kviiig  beings  undergoes  modification 
to  a  bmitcd  extent  under  the  stimulus  of  any  new  con- 
ditions, and  that  the  modification  b  almost  always  such  as 
to  produce  an  adaptation  to  those  conditions  We  may  feel 
pretty  sure,  therefore,  that  if  Tobubt  and  healthy  iudmduab 
are  cho.scn  for  the  experiment,  and  if  the  change  they  are 
subjected  to  b  not  too  great,  a  jcal  individual  adaptation 
to  tho  new  conditions — that  is,  a  more  or  less  complete 
acclimatisation — uill  be  brought  about  If  now  animab 
thii.-i  modified  are  bred  from,  we  know  th.il  their  descendants 
uiU  inherit  the  modification  They  uiU  thus  stait  more 
favourably,  and  being  subject  to  the  influence  of  the  same 
or  a  slightly  more  extreme  climate  during  their  whole  lives, 
the  acchniatu&ation  will  be  carried  a  step  further ;  and 
there  seems  no  reason  to  doubt  that,  by  this  process  .iKmc, 
if  cautiously  and  patiently  carried  out,  most  animals  wliicli 
breed  freely  in  coiifineincnt  could  in  time  be  acclimatised 
iu  almost  any  uihabited  country.  There  is,  however,  a 
much  more  potent  agent,  which  renders  the  process  of 
adaptation  almost  a  certainty. 

AcclimatiMtioupg  Variation. — A  mass  of  evidence  exbts 
showing  that  variations  of  every  conceivable  kind  occur 
among  the  offspring  of  all  plants  and  animab,  and  that,  in 
particular,  constitutional  variations  are  by  no  means  un* 
common.  Among  cultivated  plants,  for  example,  hardier 
and  more  tender  varieties  often  arise.  The  following  cases 
are  given  by  Mr  Darwin  : — Among  the  numerous  fruit^rces 
raised  ill  North  America,  some  arc  well  adapted  to  the 
climate  of  the  Noi-thcrn  Stat&s  and  Canada,  while  others 
only  succeed  well  in  the  S»uithern  States.  Adaptation  of 
this  kind  is  sometimes  very  close,  so  that,  for  cx.implc,  few 
English  varieties  of  wheat  will  thrive  in  Scotland  Sced- 
jvhcai  from  India  produced  a  miserable  crop  when  planted 
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by  ihe  lies.  IL  X.  Berkeley  on  land  trhicli  would  Imvo 
produc6d«A  good  crop  of  Engllsli .  wheat  Conrersely, 
French  t^heat  ^aikcn  to  the  West  Indies  produced  only 
barren  -epikeo,  wlule  .native  wheat  by  its  side  yielded  an 
6normou8»harvest  Tobacco  in.  Sweden^,  raised  from  hom^ 
grown-  seed*  rtpens  its  seeds  a  <month  earlier  than  plants 
fflown  Irom  foreign  seed.     In  Italy^  as  long  as  orange 


mes  wer&  propagated  by  grafts,  they  were  tender;  but    The  same  uuthor  tells  us  that,  'according  to  Garciloso, 


Pjmaluyan  conifers  and  'rhododendicus,  raised  In  this 
country  from  seed  gathered  at  difiepent  altctudea. 
*  Among  animals  exactly-analogous  facts  occur.  M.  Koulin 
states -that  when  geese  were  first  introduced  into  Bogota 
thcy^aid  few  eggs  at  ioiig  intervals,  and  few  of  the  young 
survived.  By  degrees  the  fecundity  unproved,  and  in 
about  twenty  yeai-s  became  equal^o  what  it  is  in  Europe. 


^ftermany^of  the-trees  were  destroyed- by-the  «evere  irosts 
of  &iD9  «nd  1763,  {dants  were^raised  from  seed;  andHiese 
wcr»€6und  to  be  hardier  and  more  productive  than,  the 
former  kinds.  Where  plants  are  rau^ed^irom  seed  ixt  <brgc 
quantities,  vanetics  always* occur  dlffbnng/  in  consCitiitioi^ 
^is^WtelHs'Otfaers  differing  ini-f orm  x>p  colour ,  but^he^ormer 
esnnot  be  percer^od  by  us  unless  marked  out  by  tbciv 
tehaviouirunder  ezeeptionalsionditions^as  m  <he  ff!^owing 
cases. '  After  the  severe  winter  of  1:860^61,  itwasobser-sed 
Aflt-ixr^-iarge  bed  of  araucarias  some  {^ants  stood  quite 
Qflhurtamong^numbers  killed  around  them.  In^MrOarwin's 
fiar^eo'two  rowsof  scarlet  runners  were  entirely  killed  by 
frosty  except  three -plants,  whidi  had  not  even  the  tipsrof' 
their  leaves  te)wned.  A^very-excell^t  example  is  to  be 
foand  in  Chinese  history,  according  to  M.  Hue,  who,  in 
his  L' Empire 'Chinois^touL ^  p.  S59),  gives-thefoUowing 
extract  from  the  .Memoirs  of  the  Emperor  Khang  • — *^n 
the  let  day  of  the  6th  moon  I  was  walking  m  «ome  €elds 
where  rice  had  been  sown  to  be  ready  for  the  harvest  in 


wben>  fowls  were  ^rst  introduced- into  Peru  they  were  not 
fertale»  whereas  oiow  they  are  as  much  so  as  in  Europe. 
Kir  Danvm  adduces  <he  following  examples.  Mermo  sheep 
l>ped  at  the  Cape  of  Good  Hope  have  -been  found  far  bettei 
adapted  for  Indian  than  those  imported'from  England ;  and 
tvhile  the  Climese  ^raciety  of  the  Ailanthus- -sUk-moth  is 
<iufte  hardy,  the 'vanetyiound^n -Bengai^wiU^^only  flouruh 
9Sk  ^varm  latitudes.  Mc  Darwin.^LsO'eaUs  attention  to  the 
circumstance-that  writers  of  agricultuis^  works  generally 
recommend  that  animals  should  be  removed  from  one 
district  to  another  ^s  little  as  possible.  This  advice  occurs 
even  tn  classic  and  Chinese  agricultural  books  as  well 
as  in  those  of  our  own  day,  and  proves  that  the  cloae 
adaptation  o^  each  variety  or  breed  to  the<;ountiy  in- which 
it-origmated  has -always  h&aa  recognised 

Canstitutioiial  Adaptation  of ten-accompamed  by  ExUmal 
Modiflcatioil, — Although  in  someoasesiio  perceptible  altera- 
tion-of  f ormor 8tructupe<occurs when  constitutional  adapta- 
tion «ta<;limate  has.-tftken -place,  in-others  jtis-very  marked 


the  9th  moon.     I  observed  by  chance  a  stalk  of  nee    Mr^arwiniiascolkctedalargoj)i^nber  of  cases  inhisilfitma/» 


which  was  already  in- ear.  It  was  higher  than<all'the^esty , 
and  was  ripe  enouglrto  be  gathered  I  ordered-  it  to-te 
brought  to  me.  The  gram  was  very  fine  and  well  grown,, 
which  gave  me  the  idea  to  keep  it  for  a  trial,  and  seo4Mhe 
following  year  it  would  preserve  its  precocity.  It  did  so. 
All  the  stalks  ^rhich  came  from  it  showed  enr' before 
the  usual  time,  and  were  tipe  in  the  6th  moon.  Each-year 
has  multiplied  the  produce  of  the  preceding,  and  for  thirty 
years  it  is  this  nee  which  has  been  served  at'm3rtatfle.  The 
gram  is  elongate,  and  of  a  reddish  colour,  but  ithas  a  sweet 


Ticejbecause  it  was  first  cultivated  in  my  gardens.  It^ 
the  only  sort  which  can  npen  north  (^  the  great  wodj^ 
where  the  winter  ends  late  and  4)egms-very  eany;  httt  ixt 
the  southern  provinces,  where  the  climate  is^onilderand'^he^i 
3and  more  fertile,  two  harvests  4t  year  <may  be  easij^b- 
tamed,  and  it  is  for  me  a  sweet  reflection -to^have^fTOcnied 
this  advantage  for  my  people."  M.  Hue  adds^his'testimoiiy 
that  this  kind  of  rice  flourishes  in  Mandtchuna,  where  no 
other  will  grow.  We  have  here,  therefore,  a  perfect, 
example  of  acclimatisation  by 'means  of  >8^pontaneou»4X>n* 
Stitutional  variation 

That  this^kind'of  adaptation  may  be  carried  on  step  by 
Step  to  more  and  more  extreme  climates  is  illustrated  1t>y 
the  following  examples.  -  Sweet-peas  raised  m  Calcutta 
from  seed  imported  from  England  rarely  blossom,  and  never 
yield  seed ;  jpilants^from  French  seed  fiower  better,  but  are 
still  sterile;  butthose^raised'from  Daijeeling  seed  (originally 
importedf rom  £ngland)'both  flower  and  seed  profusely.  The 
peach  is  beheved  'to  have  been  tender,  and  to  have  ripened 
its  fruit  with  difficulty,  when  first  introduced  intoOreece ;  so 
that  (as  Darwm  observes) -in  travelling  northward  during 
two  thousand  years  it  must  have  become  much  hardier. 
Dr  Hooker  ascertained  the  average  vertical  range  of 
fiowermg  plants  in  the  EQmalayas  to  be  40OOteet,  whikvin 
eomc  cases  it  extended  to  8000  feet  The-same^pecies^can 
thus  endure  a  great  diflerence  of  temperature ;  but  the 
important  fact  is,  that  the  individuals  have  become  accli- 
matised to  the  altitude  at  which  they  grow,  so  that  seed? 
(gathered  near-the-nipper  'limit  of  the  range  of  a  epecies  will 
hB  more^iardy4han>  th^e  gathered  near  the  lower  iimit. 
ZThis  WBs^  proved  by  So*  iJoc^er  to  be  the  case  with 


<xncNPlants^7iderDom^ication^  {vol  ii.  p.  27T),  of  which  the 
following  are  «4ew<of  the  most  remarkable.  Dr  Falconer 
observed  that  several  trees,  natives  of  cooler  elimates, 
assumedr^^pyramidal-or'fastigiatc  fonn  when  grown  in  the 
plains  of  India;  cabbages  rarely  produce  heads  in  hot 
•dimates;  the  quality-ofthe-Tvood,  the  medicinal  products, 
the^ourand  colour  of  the  dowers,  all  change  in  many 
cases -wheo^  plants  of  one  country  are  grown  m  another. 
OnO'Of  the  cnost'Ciuious  observations  is  that  of  Mr  Meehan, 
who    "compared  tn-entyHiine   kinds  of   American   trees 


smell  and  very^leasant  taste.     It  is  called  Tu-mi,  Imperial^ "  belonging  to  venous  orders,  with  Choir  nearest  European 


alMes,  ail  growatn  close  proximity  in^he  same  garden,  and 
under  aS' nearly  as  possible  the  same  conditions.  In  the 
American>«pecies  Mr  Meehan  finds,  iftith  the  rarest  excep- 
tions, that=the  4caives«£all  earlierin  the^eeason,  and  assume 
before  f&Uing  a  brighter  tint ;  that  they  are  less  deeply 
toothed  or  serrated;,  that  the  buds  are  smaller;  that  the 
treestarevmore-diffuse  in  growth,  and  have  fewer  branchlets ; 
and,  lastly,  thattho'seeds are  smaller; — all  in  companscn 
wit^the  European  species."  Mr  Darwm  -concludes  that 
there  ts^no  way  ^  accounting  for  these  uniform  <iifferenoe3 
in  <tiie  two  senes'  of  trees  than  by  the  long-contmued  action 
of  the-different*climates  of  the  two  ^continents. 

In  animals  equally  remarkable  changes  occur.  In 
Angora,  not  only  goats,  but  shepherd-dogs  and  eats,  have 
fine  fleecy  hair;  the  wool -of  sheep  ohanges  its-^character  in 
the  West  Indies  in  three  generations;  M.  Costa  states 
that  young  oysters,  taken  from  the  coast  of  England, 
and  placed  m  the  Mediterranean,  at  once  altered  their 
manner  of  growth  and  fovmed  pronunent  divergmg  raj^s, 
like  those  on  the  shells  of  the  proper  Mediterranean 
oyster. 

In.  his  Contributions  to  tlu  Theory  of  Natural  Selection 
(p.  167),  Mr  Wallace  has  recorded  eases  of  ^simultaneous 
variation  among  insects,  apparently ^ue-to'olimate  brother 
strictly  local  causes.  He  finds  that  the  butterflies  of  the 
family  PapUionidae^  and  some  others,  become  similarly 
modified  in  different  islands  and  groups  of  islands.  Thu^ 
the  specios  mhabitmg  Sumatra,  Java,  and  Borneo,  are 
ahnost  always  much  smaller  than  the  closely  aUied  species 
of  Celebes  and  the  Moluccas;  the  ^)ecie8  or  vaneties  ol 
Che  email  island  of  Amboyna  are  laiger  €hao  the  eaoa 
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species  or  closely  allied  forms  inhabiting  the  surrounding 
islands;  the  species  found  in  Celebes  possess  a  peculiar 
form  of  wing,  quite  distinct  from  that  of  the  same  or 
closely  allied  species  of  adjacent  islands;  and,  lastly, 
numerous  species  which  have  tailed  wings  in  India  and  the 
western  islands  of  the  Archipelago,  graduaUy  lose  the  tail 
as  we  proceed  eastward  to  New  Guinea  and  the  Pacific. 

Many  of  these  curious  modifications  may,  it  is  true,  be 
due  to  other  causes  than  climate  only,  but  they  serve  to 
show  how  powerfully  and  mysteriously  local  conditions 
affect  the  form  and  structure  of 'both  plants  and  animals ; 
and  they  render  it  probable  that  chajiges  of  constitution 
are  also  continually  produced,  although  we  have,  in  the 
majority  of  cases,  no  means  of  detecting  them.  It  19  also 
impossible  to' determine  how  far  the  effects  described  are 
produced  by  spontaneous  favoilrable  variations  or  by  the 
direct  action  of  local  conditions;  but  it  is  probable  that  in 
every  case  both  causes  are  concerned,  although  in  constantly 
varying  proportions.  .  . 

The  Influence  of  HertdUy, — ^Adaptatioa  by  variation 
would,  however,  be  a  slow  and  uncertain  process,  and  might 
for  considerable  pedods  of  time  cease  to  act^  did  not  heredity 
come  into  play.  This  is  the  tendency  of  every  organism  to 
produce  its  like,  or  more  exactly,  to  produce  a  set  of  newf orms 
varying  slightly  from  it  in  many  directions — a  group  of  which 
the  parent  form  Is  the  centre.  If  now  one  of  the  most  ex- 
treme of  these  variations  is  taken,  it  is  found  to  become  the 
centre  of  a  new  sot  of  variations ;  and  by  continually  taking 
the  extreme  in  the  same  direction,  air  increasing  variation  in 
that  direction  can  be  effected,  until  checked  by  becoming 
so  great  that  it  interferes  with  the  healthy  action  of  the 
organism,  or  is  in  any  other  way  prejudidaL  It  is  also 
found  that  acquired  constitutional  peculiarities  are  equally 
hereditary;  so  that  by  a  combination  of  those  two  modes  of 
irariation  any  desired  adaptation  may  be  effected  with 
greater  rapidity.  The  manner  in  which  the  form  or 
constitution  of  an  organism  can  be  made  to  change  con- 
tinuously in  me  direction,  by  means  of  variations  which 
are  indefinite  and  in  aU  directions,  i^of^en  misunderstood. 
It  may  perhaps  be  illustrated  by  showing  how  a  tree  or 
grove  of  trees  might,  by  natural  causes,  be  caused  to  travel 
during  successive  generations  in  a  definite  course.  The 
tree  has  branches  radiating  out  from  its  stem  to  perhaps 
twenty  feet  on  every  side.  Seeds  are  produced  on  the 
extremities  of  all  these  branches,  drop  to  the  ground,  and 
produce  seedlings,  which,  if  untouched,  would  form  a  ring 
of  young  trees  around  the  parent  But  cattle  crop  off 
every  seedlipg  as  soon  as  it  rises  above  the  grqund,  and 
none  can  ever  arrive  at  maturity.  If,  however,  one  dde  is 
protected  from  the  cattle,  young  trees  will  grow  up  on  that 
side  only.  This  protection  may  exist  in  the  case  of  a  grove 
of  trees  which  we  may  suppose  to  occupy  the  whole  space 
between  two  deep  ravines,  the  cattle  existing  on  the  lower, 
side  of  the  wood  only.  In  this  case  young  trees  would 
reach  maturity  on  the  upper  side  of  the  wood,  while  on  the 
lower  side  the  trees  would  successively  die,  |all,  and  rot 
away,  no  yonng.ones  taking  their  place.  If  this  state  of 
things  continued  unchangea  for  some  centuries,  the  wood 
might  march  r^gulariy  up  the  side  of  the  mountain  till  it 
occupied  a  position  many  miles  away  from  where  it  once 
stood;  and  this  would  havo  taken  place,  not  because  more 
seed  was  produced  on  one  side  than  the  other  (there  might 
even  be  very  much  less),  nor  because  soil  or  climate  were 
better  on  tlie  upper  side  (they  might  be  worse),  nor  because 
any  intelligent  being  chose  which  trees  should  be  allowed 
to  live  and  which  should  be  destroyed ; — but  simply  because, 
for  a  series  of  generations,  the  conditions  permitted  the 
existence  of  yoimg  trees  on  one  side,  and  wholly  prevented 
it  on  the  oUier.  Just  in  an  analogous  way  animals  or 
plants  are  caused  to  vary  in  definite  directions,  either  by 


t  the  influence  of  natural  agencies,  which  render  existence 
impossible  for  those  that  vary  In  any  other  direction,  or 
by  the  action  of  the  judicious  breeder,*  who  car^ully  selects 
favourable  variations  to  be  the  parents  of  his  future  stock ; 
and  in  either  case  the  rejected  variations  may  far  outnumber 
those  which  are  preserved. 

Evidence  has  been  adduced  by  Mr  Darwin  to  show  that 
the  tendenqr  to  vary  is  itself  hereditary;  so  that,  so  far 
from  variations  coming  to  an  end,  as  some  persons  imagine, 
the  more  extensively  variation  has  occurred  in  any  species 
in  the  past,  the  more  likely  it  is  to  occur  in  the  future. 
There  is  also  reason  to  believe  that  individuals  which  have 
varied  lai-gely  from  their  parents  in  a  special  direction  will 
have  a  greater  tendency  to  produce  offspring  varying  in 
that  direction  than  in  any  other;  so  that  the  facilities  for 
i^ptation,  that  is,  for  the  production  and  increase  of 
favourable  variations  in  certain  definite  directions,  are  far 
greater  than  the  facilities  for  locomotion  in  one  direction  in 
tiie  hypothetical  iUustration  just  given. 

Seiedion  and  Sturrival  of  the  FiUest  ae  AgenU  in  Naturae 
liicUion, — ^We  may  now  take  it  as  an  established  fact,  that 
varieties  of  animals  and  plants  occur;  both  in  domesticity  and 
in  a  state  of  nature,  which  are  better  or  worse  adapted  to 
special  climates.  There  is  no  positive  evidence  that  the 
influence  of  new  dimatal  conditions  on  the  parents  has  any 
tendency  to  produce  variations  in  the  offspring  better  adapted 
to  such  conditidhs,  although  some  of  the  facts  mentioned 
in  the  preceding  sections  render  it  probable  that  such' may 
be  the  case.  Neither  does  it  appear  tkat  this  class  of 
variations  are  very' frequent  It  is,  however,  certain  that 
whenever  any  animal  or  plant  is  largely  propogatcd  con* 
stitutional  variations  will  arise,  and  some  of  those  will  be 
better  adapted  than  others  to  the  climatal  and  ofLcr 
conditions  of  the  locality.  In  a  state  of  nature,  every 
recurring  severe  winter  or  otherwise  unfavourable  season, 
weeds  out  those  individuals  of  tender  constitution  or 
imperfect  structure  which  may  have  got  on  very  well  during 
favourable  years,  and  it  is  thus  that  the  adaptation  of  the 
species  to  the  climate  m  which  it  has  to  exist  is  kept  up. 
Under  domestication  the  same  thing  occurs  by  what  Mr 
Darwin  has  termed  "  unconscious  selection."  Each  culti- 
vator seeks  out  the  kinds  of  plants  best  suited  to  his  soil 
and  climate,  and  rejects  thosi  which  are  tender  or  otherwise 
unsuitable.  The  fanner  breeds  from  such  of  his  stock  as 
he  finds  to  thrive  best  with  him,  and.  gets  rid  of  those 
which  suffer  from  cold,  damp,  or  disease.  A*  more  or  less 
close  adaptation  to  local  conditions  is  thus  brought  about, 
and  breeds  or  races  are  produced  which  are  sometimes 
liable  to  deterioration  on  removal  even  to  a  short  distance 
in  the  same  country,  as  in  numerous  cases  quoted  by  Mr 
Darwin  (AnimaU  and  Plants  under  Domesttcaiion,  vol  iL 
p.  273). 

The  Method  of  Aedimatisalion.^TMng  into  considera- 
tion the  foregoing  facts  and  illustrations,  it  may  be  con- 
sidered as  proved — let,  That  habit  has  little  (though  it 
appears  to  have  some)  definite  effect  in  adapting  the 
constitution  of  animals  to  a  new  climate ;  but  that  it  has  a 
decided,  though  still  slight,  influence  in  plants  when,  by 
the  process  of  propagation  by  buds,  shoots,  or  grafts,  the 
individual  can  be  kept  under  its  influence  for  long  periods ; 
2</,  That  the  offspring  of  both  plants  and  animals  vary 
in  their  constitutional  adaptation  to  climate,  and  that 
this  adaptation  may  be  kept  up  and  increased  by  means 
of  heredity;  and,  3cf,  That  great  and  sudden  changes 
of  climate  often  check  reproduction  even  when  the  health 
of  the  individuals  does  not  appear  to  suffer.  In  order, 
therefore,  to  have  the  best  chance  of  acclimatising  any 
animal  or  plant  in  a  climate  very  Hisaimilar  from  that  of 
its  native  country,  and  in  which  it  has  been  proved  that 
the  species  in  question  cannot  live  and  maintain  itself 
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without  acclimatisation,  vre  must  adopt  some  such  plan 
as  the  following :— 

1.  We  must  tngasport  as  large  a  number  as  possible  of 
adult  healthy  individuals  to  some  intermediate  station, 
and  increase  them  as  much  as  possible  for  some  years. 
Favourable  variations  of  constitution  will  soon  show  them- 
selves, and  these  should  be  carefully  selected  to  breed  from, 
the  tender  and  unhealthy  individuals  being  rigidly  elimi- 
nated. 

2.  As  soon  as  the  stock  has  been  kept  a  sufficient  time 
to  pass  through  all  the  ordinaiy  extremes  of  climate,  a 
number  of  ^he  hardiest  may  be  removed  to  the  more  remote 
station,  and  the  same  process  gone  through,  giving  protection 
if  necessary  while  the  stock  is  being  increased,  but  as  soon 
as  a  largo  number' of  healthy  individuals  are  produced,  sub- 
jecting them  to  all  the  vicissitudes  of  the  climate. 

It  can  hardly  be  doubted  that  in  most  cases  this  plan  would 
succeed.  It  has  been  recommended  by  Mr  Darwin,  and  at 
one  of  the  early  meetings  of  the  Soci^t^  Zoologique  d'Acclim- 
atisation,  at  Paris,  M.  Geofifroy  St  Hilaife  insisted  that  it  was 
the  only  method  by  which  acclimatisation  was  possible. 
But  in  looking  through  the  long  series  of  volumes  of  Reportn 
published  by  this  Society,  there  is  no  sign  that  any  systematic 
attempt  at  acclimatisation  has  even  once  been  mode.  A 
number  of  foreign  animals  have  been  introduced,  and  more  or 
less  domesticated,  and  some  useful  exotics  have  been  culti- 
vated for  the  purpose  of  testing  their  applicability  to  French 
agriculture  or  horticulture;  but  neither  in  the  case  of 
animals  nor  of  plants  has  there  been  any  systematic  effort 
to  modify  the  constitution  of  the  species,  by  breeding  largely 
and  9decting  the  favourable  variatums  i/uU  appear^ 

Take  the  case  of  the  £ucalyptns  globulus  as  an  example. 
This  is  a  Tasmanian  gum-tree  of  very  rapid  growth  and 
great  beauty,  which  will  thrive  in  the  extreme  south  of 
France.  In  the  Bulletin  of  the  Society  a  large  number  of 
attempts  to  introduce  this  tree  into  general  cultivation  in 
other  parts  of  France  are  recorded  in  detail,  with  the  failure 
of  almost  all  of  them.  But  no  precautions  such  as  those 
above  indicated  appear  to  have  been  taken  in  any  of  these 
exi)eriments ;  and  we  have  no  intioQuition  that  either  the 
Society  or  any  of  its  members  are  making  systematic 
efforts  to  acclimatise  the  tree.  The  first  step  would  be,  to 
obtain  seed  from  healthy  trees  growing  in  the  coldest 
climate  and  at  the  greatest  altitude  in  its  native  coimtry, 
Bowing  these  very  largely,  send  in  a  variety  of  soils-  and 
^tuations,  in-A  part  of  France  where  the  clunate  is  some- 
what but  not  much  more  extreme.  It  is  almost  a  certainty 
that  a  number  of  trees  would  be  found  to  be  quite  hardy. 
As  soon  as  these  produced  seed,  it  should  be  sown  in 
the  same  district  and  farther  north  in  a  climate  a  little 
more  severe.  After  an  exceptionally  cold  season,  seed 
should  be  collected  from  the  trees  that  suffered  least,  and 
should  be  sown  in  various  districts  all  over  France.  By 
such  a  process  there  can  be  hardly  any  doubt  that  the  tree 
would  be  thoroughly  acclimatised  in  any  part  of  France, 
and  in  many  other  countries  of  central  Europe ;  and  more 
good  would  be  effected  by  one  well-directed  effort  of  this 
kind  than  by  hundreds  of  experiments  ^ith  individual 
animals  and  plants,  which  only  serve  to  show  us  which  are 
the  species  that  do  not  require  to  be  acclimatised, 

A^cclimatisalion  of  Man, — On  this  subject  we  have,  un- 
fortunately, very  little  direct  or  accurate  information.  The 
general  laws  of  heredity  and  variation  have  been  proved  to 
apply  to  ma^  as  well  as  to  animals  and  plants ;  and  nume- 
rous facts  in  the  distribution  of  races  show  that  man  must,  in 
remote  ages  at  least,  have  been  capable  of  constitutional 
adaptation  to  climate.  If  the  human  race  constitutes  a  single 
species,  then  the  mere  fact  that  man  now  inhabits  every 
region,  and  is  in  each  case  constitutionally  adapted  to  the 
climate,  proves  that  acclimaUsation  has  occurred.    But  wo 


iiave  the  same  phenomenon  in  single  varieties  of  man,  such  as  * 
the  American,  which  inhabits  alike  the  frozen  wastes  of 
Hudson's  Bay  and  Terra  del  Fuego,  and  the  hottest  r^iona 
of  the  tropics, — ^the  low  equatorial  valleys  and  the  lofty 
plateaux  of  the  Andes.  '  No  doubt  a  sudden  transference 
to  an  extreme  climate  is  often  prejudicial  to  ma%  as  it  is 
to  most  animals  and  plants ;  but  there  is  every  reason  to 
believe  that,  if  the  migration  occurs  step  by  step,  man  can 
be  acclimatised  to  ahnost  any  part  of  the  eartii's  surface 
in  cotdparatively  few  generations.  Some  eminent  writers 
have  denied  this.  Sir  Ranald  Martin,  from  a  consideration 
of  the  effects  of  the  climate  of  India  on  Europeans  and 
their  offspring,  believes  that  there  is  no  such  thmg  as 
acclimatisation.  Dr  Hunt,  in  a  report  to  the  British 
Association  in  1861,  argues  that  *'time  is  no  agent,"  and 
— '*  if  there  is  no  sign  of  acclimatisation  in  one  generation, 
there  is  no  such  process."  But  he  entirely  ignores  the 
effect  of  favourable  variations,  as  well  as  the  direct  in- 
fluence of  climate  acting  on  the  organisation  from  infancy. 

.Professor  Waits,  in  his  Introduction  to  Anthropology, 
adduces  many  examples  of  the  comparatively  rapid  con- 
stitutional adaptation  of  man  to  new  climatic  conditiona 
Negroes,  for  example,  who  have  been  for  three  or  foui 
generations  acclimatised  in  North  America,  on  returning  to 
Africa  become  subject  to  the  same  local  diseases  as  other 
unacclimatiscd  individuals.  He  weU  remarks,  that  the 
debility  and  sickening  of  Europeans  in  many  tropical 
countries  arc  wrongly  ascribed  to  the  climate,  hut  are 
rather  the  consequences  of  indolence,  sensual  gratification, 
and  an  irregular  mode  of  life.  Thus  the  English,  who 
cannot  give  up  animal  food  and  spirituous  liquors,  are  le^ 
able  to  sustain  the  heat  uf  the  tropics  than  ihe  more  sober 
Spaniards  and  Portuguese.  The  excessive  mortality  of 
European  troops  in  India,  and  the  delicacy  of  the  child  reii 
of  European  parents,  do  not  affect  the  real  question  of 
acclimatisation  under  proper  conditions.  They  only  show 
that  acclimatisation  is  in  most  cases  necessary,  not  that  it 
cannot  take  place.  The  best  examples  of  partial  or  com- 
plete acclimatisation  are  to  be  found  where  European  races 
have  permanentiy  settled  in  the  tropics,  and  have  maintained 
themselves  for  several  generations.  There  are,  however, 
two  sources  of  inaccuracy  to  be  guarded  against,  and  these 
are  made  the  most  of  by  the  writers  above  referred  to,  and 
are  supposed  altogether  to  invalidate  results  which  are 
otherwise  opposed  to  their  views.  In  the  first  place,  we 
have  the  possibility  of  a  mixture  of  native  blood  having 
occurred ;  in  the  second,  there  have  almost  always  been  a 
succession  of  immigrants  from  the  parent  country,  -who 
continually  intermingle  with  the  families  of  the  early 
settlers.  It  is  maintained  that  one  or  other  of  these 
mixtures  is  absolutely  necessary  to  enable  Europeans  to 
continue  long  to  flounah  in  the  tropics. 

There  are,  however,  certain  cases  in  which  the  sources 
of  error  above  mentioned  are  reduced  to  a  ^^nimum,  and 
cannot  seriously  affect  the  results;  such  as  those  of  the 
Jews,  the  Dutch  at  the  Cape  of  Good  Hope  and  in  the 
Moluccas,  and  the  Spaniards  in  South  America. 

The  Jews  are  a  good  example  of  acclimatisation,  because 
they  have  been  established  for  many  centuries  in  climates 
very  different  from  that  of  their  native  land ;  they  keep 
themselves  almost  wholly  free  from  intermixture  with  tho 
people  around  them ;  and  they  are  often  so  populous  in  a 
country  that  the  intermixture  with  Jewish  immigranta  from 
other  lands  cannot  seriously  affect  the  local  purity  of  the 
rac&  They  have,  for  instance,  attained  a  population  of  near 
two  millions  in  such  severe  climat^es  as  Poland  and  Russia  ; 
and  according  to  Mr  Brace  (Eaees  of  the  Old  World,  p.  1 85), 
**  their  increase  in  Sweden  is  said  to  be  greater  than  that 
of  the.  Christian  population ;  in  the  towns  of  Algeria  they 
are  the  only  race  able  to  maintain  its  numbers;  and  in 
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Cocim  China  oiid  Aden  they  succeed  in  rearing  children 
and  fortoing  permanent  commanities." 

In  some  of  the  hottest  parts  of  South  America  Europeans 
arc  perfectly  acclimatised,  and  where  the  race  is  kept  pure 
it  seems  to  be  even  improved.  Some  very  valuable  notes 
on  this  subject  have  been  furnished  to  the  present  writer 
by  the  well-kno^Ti  botanist  Dr  Richard  Spruce,  whoresided 
many  years  in  South  America,  but  who  has  hitherto  been 
prevented  by^ill  health  from  giving  to  the  world  the  results 
of  his  researches  As  a  careful,  judicious,  and  accurate 
ob-<crver,  both  of  man  and  nature,  he  has  few  superiors. 
He  says-^       -  ^ 

"The^hite  inhabitants  of  Guayaquil  (lat  2**  13'  S,)  are 
kept  pure  by  careful  selection.  The  slightest  tincture  of 
red  or  black  blood  bare  entry  mto  any  of  the  old  families 
wijo  are  descendants  of  Spaniards  from  the  Provincias 
V.iscongadas,  or  those  bordering  the  Bay  of  Biscay,  where 
the  morals  are  perhaps  the  purest  (as  regards  the  intercourse 
tuf  the  sexes)  of  any  in  Europe,  and  where  for  a  girl,  even 
of  the  poorest  class,  to  have  a  child  before  marriage  is  the 
rarest  thing  possible.  The  consequence  of  this  careful 
breeding  is,  that  the  women  of  Guayaquil  are  considered 
(and  justly)  the  finest  along  the  whole  Pacific  coast  They 
arc  often  tall,  sometimes  very  handsome,  decidedly  healthy, 
although  pale,  and  assuredly  prolific  enough.  Their  sons 
are  big,  stout  men,  but  when  they  lead  inactive  lives  arc 
apt  to  become  fat  and  sluggish.  Those  of  them,  however,^ 
who  have  farms  in  the  savannahs,  and  are  accustomed  to 
take  loDg  rides  m  all  weathers,  and  those  whose  trade 
obliges  them  to  take  frequent  journeys  in  the  mountainous 
interior,  or  even  to  Europe  and  North  America,  are  often  as 
active  and  as  little  burdened  with  superfluous  flesh  as  a 
S':otch  farmer. 

*'The  oldest  Christian  town  in  Peni  is  Piura  (lat  5®  S.), 
which  was  founded  by  Pizarro  himself  The  climate  is 
very  hot,  especially  m  the  three  or  four  months  following 
the  southern  solstice.  In  March  1843  the  temperature 
only  once  fell  as  low  as  83%  diiring  the  whole  month,  the 
ti3ual  lowest  night  temperature  being  85*  Yet  people  of 
all  colours  find  it  very  healthy,  and  the  whites  are  very 
proUfic.  I  resided  in  the  town  itself  nine  months,  and  in 
the  neighbourhood  seven  months  more.  The  population 
(in  1863-4)  was  about  10,000,  of  which  not  only  a 
considerable  proportion  was  white,  but  was  mostly  descended 
from  the  first  emigrants  after  the  conquest  Purity  of 
descent  was  not,  however,  quite  so  strictly  maintained  as 
at  Guayaquil  The  military  adventurers,  who  have  often 
risen  to  high  or  even  supreme  rank  in  Peru,  have  not  seldom 
been  of  mixed  race,  and  fear  or  favour  has  often  availed  to 
procure  them  an  alliance  ^ith  the  oldest  and  purest-blooded 
famihes." 

These  mstances,  so  well  stated  by  Dr  Spruce,  seem  to 
demonstrate  the  complete  acclimatisation  of  Spaniards  in 
some  of  the  hottest  parts  of  South  America.  Although 
we  have  here  nothing  to  do  with  mixed  races,  yet  the  want 
of  fertility  in  these  has  been  often  taken  to  bo  a  fact 
inherent  in  the  mongrel  race,  and  has  been  also  sometimes 
held  to  prove  that  neither  the  European  nor  his  half-bred 
offspring  can  maintam  themselves  in  the  tropics.  The 
following  observation  is  therefore  of  interest . — 

"  At  Guayaquil  for  a  lady  of  good  family — married  or 
munarried — ^to  be  of  loose  morals  is  so  uncommon,  that 
when  it  does  happen  it  is  felt  as  a  calamity  by  the  whole 
community.  But  here,  and'perha];»  in  most  other  towns 
in  South  America,  a  poor  girl  of  mixed  race— especially  if 
good-look>ng — rarely  thinks  of  marrying  one  of  her  own 
dass  uflcfl  she  has — as  the  Brazilians  say — '  approvcitada 
de^uamocidade'  (made  the  most  of  bt;r  youth)  m  receiving 
presenU  from  gentUmefL  If  she  thus-bnng  a  good  dowry 
tn  her  husband,  he  doe»  not  care  to  inquire,  or  is  not 


sensitive,  about  the  mode  in  which  it  was  acquired.  Th« 
consequences  of  this  mdiscriminate  sexual  intercourae,  espe- 
cially if  niuch  prolonged,  is  to  diminish,  in  some  cases  to 
paralyse,  the  fertility  of  the  female.  And  as  among  people 
of  mixed  race  it  is  almost  universal,  the  popnUtion  of 
these  must  Call  oS  both  in  numbers  and  quality  ** 

The  following  example  of  divergent  acclimatisation  of 
the  same  race  to  hot  and  cold  zones  is  very  interesting, 
and  will  conclude  our  extracts  from  Dr  Spruce's  valuabla 
notes : — 

''One  of  the  most  shigular  cases  connected  with  this 
subject  that '.have  fallen  under  my  own  observation  is  the 
difficulty,  or  apparent  impossibility,  6f  acclimatising  the 
Bed  Indian  in  a  certain  zone  of  the  Andes.  Any  person 
who  has  compared  the  physical  characters  of  the  native 
races  of  South  America  must  be  convinced  that  these  have 
all  originated-  in  a  common  stirps.  Many  local  dififerences 
exist,  but  none  capable  of  invalidating  this  conclusion* 
The  warmth  yet  shade-loving  Indian  of  the  Amazon ;  the 
Indian  of  the  hot,  dry,  and  treeless  coasts  of  Peru  and 
Guayaquil,  who  exposes  his  bare  head  to  th^  sun  with  as 
much  2cst  as  an  African  negro ,  the  Indian  of  the  Andes, 
for  whom  no  cdld  seems  too  great,  who  goes  constantly 
bare-legged  and  often  bare-headed,  through  whose  rude 
straw  hut  the  piercing  wind  of  the  paramos  sweeps,  and 
chills  the  white  man  to  the  very  boies; — all  these,  in  the 
colour  iind  texture  of  the  skin,  the  hair,  and  other  important 
features,  are  plainly  of  one  and  the  same  race. 

"Now  there  is  a  zone  of  the  equatorial  Andes,  ranging 
between  about  4000  and  6000  feet  altitude,  where  the  very 
best  flavoured  coffee  is  grown,  where  cane  i^  less  luxuriant 
but  more  saccharine  than  in  the  plains,  and  which  ia 
therefore  very  desirable  to  cultivate,  but  where  the  red 
man  sickens  and  dies.  Indians  taken  down  from  the  sierra 
get  ague  and  dysentery.  Those  of  the  plains  find  the 
temperature  chilly,  and  are  stricken  down  with  influenza 
and  pains  in  the  limbs.  I  have  seen  the  difficulty 
experienced  in  getting  farms-  cultivated  in  this  zone,  on 
both  sides  of  the  Cordillera.  The  permanent  residents  are 
generally  limitedftO  the  major  domo  and  his  family;  and 
in  the  dry  season  labourers  are  hired,  of  any  colour  that 
can  be  obtained — some  from  the  low  country,  others  from 
the  highlands — for  three,  four,  or  five  months,  who  gather 
in  and  grind  the  cane,  and  plant  for  the  harvest  of  the 
following  year;  but  a  staff  of  resident  Indian  kbourers, 
such  as  exists  in  the  farms  of  the  sierra,  cannot  be  kept  up 
in  the  Yungaif  as  these  half-warm  valleys  t  are  called. 
White  men,  who  take  proper  precautions,  and  are  not 
chronically  soaked  with  cane-spirit,  stand  the  climate 
perfectly,  but  the  Creole  whites  are  still  too  much  oaballeros 
to  devote  themselves'  to  agricultural  work. 

"In  what  is  now  the  republic  cf  Ecuador,  the  only 
peopled  portions  are  the  central  valley,  between  the  two 
ridges  of  the  Andes— height  7000  to  12,000  feet— and  the 
hot  plain  at  their  western  base ;  nor  do  the  wooded  slopea 
appear  to  have  been  inhabited,  except  by  scattered  savage 
hordes,  even  in  the  time  of  the  Incas.  The  Indians  d  the 
highlands  are  the  descendants  of  others  who  have  inhabited 
that  region  exclusively  for  untold  ages;  and  a  similar 
affirmation  may  be  made  of  the  Indians  of  the  plain.  Now, 
there  is  little  doubt  that  the  progenitors  of  both  these 
sections  came  from  a  temperate  region  (in  North  America) ; 
so  that  hcrcwc  have  one  moiety  acclimatised  to  endure  ex* 
trerae  heat,  and  the  other  ejsjtreme  cold ;  and  at  this  day 
exposure  of  cither  to  the  opposite  extrcme,i(or  even,  as  we 
have  sccii,  to  the  cliiivxte  of  an  intermediate  zone)  is  always 
pernicious  uRd  often  fatal  But  if  Ihis  great  difference  Lo^ 
been  brought  about  m  the  red^  man,  might  not  the  same 
have  happened  to  the  white  man  ?  Plainly  it  might,  time 
being  given  i  for  one  cannot  doubt  that  the  inherent  adaptar 
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%nity  is  the  samo  in  botfi^  or  (U,  not|t3iat  the  white  man 
pos8ea6e8  it  in  a  higher  degree.''' 

,  The  observations  of  Dr  Spmce  are  of  themselves  almost 
oondusive  as*  to  the  possibility  of  Europeans  becoming  ac- 
dimatiBed'in  the  tropics;  and  if  it  is  objected  that  this 
evidence  applies  only  to  the  dark-haired  southern  races,  we 
are  fortunately 'able  to  point  to  facts,  almost  equally  well 
ttathenticated  and  conclusive,  in  the  case  of  one  of  the  typi- 
c^  Qermanicraces.  At  the  Cape  of  Good  Hope  the  Dutch 
iiave  been  settled  and  nearly  isolated  for  about  200  years, 
find'have  kept  themselves  almost  or  quite  free  from  native 
intennizture.  They  are  described  as  being  still  perfectly 
i$ix  in  complexion,  while  physically  they  are  the  finest  body 
4sLmen  in  the  colony,  being  very  tall  and  strong.  They 
maxry  young,'^  and  have  large  families.  The  population, 
JMOOiding  to  a  census  taken  in  1798,  was  under  22,000. 
In  1865  it  was  near  182,000,  the  majority  being  (according 
to  ihAJStaUsman'i  Year  Book  ior  1873)  of  "  Dutch,  German, 
«r  French  orif;in,  mostly  descendants  of  original  settlers." 
We  have  here  a  population  which  has  doubled  itself  every 
twenty-two  years ;  and  the  greater  part  of  this  rapid  in- 
crease most  certainly  be  due  to  the  old  European  immi- 
grants. In  the  iloluccas,  where  the  Dutch  ha^e  had  settle- 
ments for  nearly  250  years,  some  of  the  inhabitants  trace 
their  descent  to  early  immigrants ;  and  these,  as  well  as 
most  of  the  people  of  Dutch  descent  in  the  East,  arc  quite 
as  fair  as  their  European  ancestors,  enjoy  excellent  health, 
and  are  very  proMa  But  the  Dutch  accommodate  them- 
jBolves  admirably  to  a  tropical  climate,  doing  much  of  their 
•  vork  early  in  .the  morning,  dressing  vety  lightly,  and  living 
^  quiet,  temperate,  and  cheerful  Ufa  They  also  pay  groat 
attention  to  drainage  and  general  cleanliness.  In  addition 
to  these  examples,  it  may  be  maintained  that  the  rapid  in- 
crease of  English-speaking  populations  in  the  United  States 
and  in  Australia,  only  a  comparatively  small  portion  of 
which  can  be  due  to  direct  immigmtion,  is  far  from  support- 
ing the  view  of  Dr  Knox,  that  Europeans  cannot  per- 
manently TTiftinfftin  themsclvcs  in  those  countries.  Mr 
Brace  expressly  denies  that  the  American  physique  has 
degenerated  from  the  English  type.  He  asserts  that  manu- 
facturers and  others  find  that  "  for  labours  requiring  the 
utmost  physical  endurance  and  nrascular  power,  sudi  as 
iron-puddling  and  lumbering  in  the  forests  and  on  the 
streams,  and  pioneer  work,  foreigners  are  never  so  suitable 
as  native  Americans.  The  reports  of  the  examining  sur- 
geons for  volunteers — such  as  tiiat  of  Dr  W.  H.  Thomson 
to  the  Surgeon-General  in  1862,  who  examined  9000  men 
•-«how  a  mf  higher  average  of  physique  in  the  Americana 
examined  than  &  the  English,  Germans,  or  IrisL  It  is  a 
fact  well  known  to  our  life  insurance  companies,  that  the 
average  length  of  life  here  is  greater  than  that  of  the 
English  tables."— 2%*  Jiacea  of  the  Old  World,  p.  375. 
Although  the  comparisons  here  instituted  may  not  be  quite 
fair  or  conclusive,  they  furnish  good  arguments  against  those 
who  maintain  that  the  Americans  are  physically  deteriotat- 

On  the  whole,  we  seem  justlSed  in  concluding  that,  under 
favourable  conditions,  and  with  a  proper  adaptation  of  means 
to  the  end  in  view,  man  may  b^ome  acclimatised  with  at 
least  as  much  certainty  and  rapidity  (counting  by  generations 
rather  than  by  years)  as  any  of  the  lower  nnimalfl.  (a.  b.  w.) 
^  ACOOLADE  (from  coUvm,  the  neck),  a  ceremony  an- 
ciently used  in  conferring  knighthood ;  but  whether  it  was 
an  embrace  (according  to  the  use  of  the  modem  French  word, 
cccolade),  or  a  alight  blow  on  the  neck  or  cheek,  is  not 
agreed.  Both  these  customs  appear  to  be  of  great  antiquity. 
Oregoiy  of  To^irs  writes  that  tiie  early  kings  of  France,  in 
conferring  the  gilt  shoulder-belt,  kissed  the  knights  on  the 
left  cheek;  and  William  tiie  Conqueror  is  said  to  have 
made  nae  of  the  blow  in  conferring  the  honour  of  knight- 


hood on  his  son  Henry.    Af  first  it  was  given  w|^  the 
naked  fist,  a  veritable  box  on  the  ear,  bat  for  this  was 
substituted  a  gentle  stroke  on  the  shoulder  with  the  flat  of 
the  sword.    A  custom  of  a  similar  kind  is  still  followed  in .. 
bestowing  the  honour  of  knighthood. 

ACOOLTI,  Benedict,  was  bom  in  1415  at  Arezzo,  in' 
Tuscany,  of  a  noble  family,  several  members  of  which  were 
distinguished  like  himself  for  their  attainments  in  law. 
He  was  for  some  time  professor  of  jurisprudence  in  the 
University  of  Florence,  and  on  the  death  of  the  celebrated 
Poggio  in  1459  became  chancellor  of  the  Florentine  re- 
publia  He  died  in  1 466.  In  conjunction  with  1^  brother 
Leonard,  he  w^ote  in  Latin  a  history  of  the  first  crusade, 
entitled  De  Bella  a  ChrUUanis  contra  BarbaroSf  pro  Ckritti 
Sepulchro  et  Judasa  recuperandiSf  libri  trea,  which,  though 
itself  of  little  interest,  furnished  Taaso  with  the  historic 
basis  for  his  Jerusalem  Delivered,  This  work  appeared  at 
Venice  in  1432,  and  was  translated  into  Italian  in  1543, 
and  into  French  in  1620.  Another  work  of  Accolti'a — De 
PrcBstarUia  Virorum  sui  .^^v^— was  published  at  Parma  in 
1689.         -  . 

ACCOLTI,  Bx&KABD  (1465-1535),  son  of  the  preced- 
ing, known  in  his  ovm  day  as  UUnioo  Aretino,  acquired  groat 
fame  as  a  reciter  of  impromptu  verse^  He  was  listened  to  by 
large  crowds,  composed  of  the  most  learned  men  and  the  most 
distinguished  prelates  of  the  age.  Among  others,  Cardinal 
Bemb^  has  left  on  record  a  testimony  to  his  extraordinary 
talent  His  high  reputation  with  his  contempora^es  seems 
scarcely  justified  by  the  poems  he  published,  though  they 
give  evidence  of  brilliant  fancy.  It  is  probable  that  he 
succeeded  better  in  his  extemporary  productions  than  in 
those  which  were  the  fruit  of  deliberation.  Hia  works, 
under  the  title  Virginia,  Comedia,^  Capitoli  e  Sttambotti  dt , 
Measer  Bernardo  Accolti  Aretino,  prere  published  at  Florerice 
in  1513,  and  have  been  several  times  reprinted. 

ACCOLTI,  PiBTRO,  brother  of  the  preceding^  was  burn 
at  Florence  in  1455,  and  died  there  in  1549.  ,He  was' 
abbreviator  under  Leo  X.,  and  in  that  capacity  drew  upi 
in  1520  the  famous  btili  against  Luther.  In  1527  he  was 
made  a  cardinal  by  Clement  VII.,  who  had  employed  him. 
as  his  secretary. 

ACCOMMODATION,  a  term  us^  in  Biblical  interpret 
tation  to  denote  the  presentation  of  a  tmth  not  abaolutdy 
as  it  is  in  itself,  but  relatively  or  under  some  modification, 
with  the  view  of  suiting  it  either  to  some  other  truth  or  td 
the  persons  addressed.  It  is  generally  diBtinguished  into 
formal  and  maferia/,— ^the  accommodation  in  the  one  case 
being  confined  to  thejnethod  of  teaclung,  and  in  the  other 
being  extended  to  the  matter  taught  To  the  former  head 
may  be  referred  ,teaching  by  symbols  or  parables,  by  pro- 
gressive stages  graduated  according  to  the  capacily  of  the 
learner,  by  the  application  of  prophecy  to  secondary  fulfil 
mcnts,  &c  To  the  latter  head  are  to  be  referred  the  alle 
gations  of  the  anti-supranaturalistic  school,  that  Chiist  and 
the  writers  of  Scripture  modified  or  perverted  the  truth 
itself  in  order  to  secure  wider  acceptance  and  speedier 
success,  by  speaking  in  accordance  witn  contemporary  ideas 
rather  than  with  absolute  and  eternal  truth. 

ACCOMMODATION,  in  commeroe,  denotes  generaUy 
temporary  pecuniai.  aid  given  by  one  trader  to  another,  or 
by  a  banker  to  his  customers,  but  it  is  used  more  par> 
ticularly  to  describe  that  class  of  bills  of  exchange  which 
represents  no  actual  exchange  of  real  value  between  the 
parties.  '  •   — 

ACCORAMBONI,  Vittohia,  an  Italian  lady  remark'* 
able  for  her  extraordinary  beauty  and  her  tragie  history. 
Her  contemporaries  regarded  her  as  the  most  captivating 
woman  that  had  ever  been  seen  in  Italy.  She  was  sought 
in  marri^e  by  Paolo  Giordano  Orsini,  Duke  of  BncciaDQ„ 
who,  it  was  generaUy  believed,  had  murdeied  hia   wife. 


Isabella  de  Medici,  with  his  own  hand;  but  her  father 
gave  her  in  praference  to  Francesoo  Peretti,  nephew  of 
Cardinal  Montalto.  Peretti  waa  assassinated  tl 581),  and 
.a  few  dkys  afterwards  Vittoria  fled  from  the  house  of  the 
Cardinal,  where  she  had  resided,  to  that  of  the  Duke  of 
Brocciano.  The  opposition  of  Pope  Gregory  XIIL,  who 
even  went  so  far  as  to  confine  Vittoria  to  Fort  St  Angelo 
for  nearly  a  year,  did  not  prevent,  her  marriage  with  the 
duke.  On  the  accession  of  Montalto  to  the  ,papal  throne 
as  Siztua  V.  (1585),  the  duke  thought  it  prudent  to  take 
refuge  with  his  wife  in  the  territory  of  the  Venetian 
republic  After  a'feW  months'  residence  at  Sal6,  on  the 
Lake  of  Oarda,  he  died,  bequeathing  nearly  the  whole  of 
his  large  fortune  to  his  widow.  This  excited  the  anger  of 
Ludovico  Orsini,  a  relative,  who  caused  Vittoria  to  be 
murdered  in  her  residence  at  Padan  (Dea  22, 1585).  The 
history  of  this  beautiful  and  accomplished  but  unfortunate 
woman  has  been  written  by  Adiy  (1800),  and  recently  by 
Count  Gnoli,  and  forms  the  basis  of  Webster's  tragedy,  The 
Whke  Devil,  and  of  Tieck's  romance,  ViUaria  Aecqrambonu 

ACCORDION  (from  the  French  aasord)^  a  small  muaioal 
instrument  in  the  shape  of  a  bellows,  whicn  produces  sounds 
by  the  action  of  wixid  on  metallic  reeds  of  various  sifts. 
It  is  played  by  being  held  in  both  hands  and  pulled  back- 
wards andjForwards,  the  fingers  beine  left  free  to  touch 
the  keys,  which  are  ranged  along  each  side.  The  instru- 
ment is  akin  to  the  concertina,  but  differs  from  it  in  having 
the  chords  fixed  by  a  mechanical  arrangement  *  It  is  manu- 
'ictured  chiefly  in  Paris. 

ACGOBSO  (in  Latin  Aecursius),  Francis,  an  eminent 
Lawyer,  bom  at  Florence  about  1182.  After  practising 
for  some  time  in  his  native  city,  he  was  appointed  professor 
at  Bologna,  where  he^  had  great  success  as  a  teacher..  He 
undertook  the  great  work  of  arranging  into  one  body  the 
almost  inniun^blo  comments  and  remarks  upon  the  Code, 
the  Institutes,  and  Digests,  the  confused  dispersion  of  which 
among  the  works  of  dififerent  writers  caused  much  obscurity 
and  contradiction.  When  he  was  employed  in  this  work, 
it  is  said  that,  hearing  of  a  similar  one  proposed  and  begiin 
by  Odofred,  another  lawyer  of  Bologna,  he  feigned  indis- 
position, interrupted  his  public  lectures,  and  shut  himself 
up,  till  he  had,  with  the  utmost  expedition,  accomplished 
his  defid^n.  His  work  has  the  vague  title  of  tiie  Great  Ghas, 
and,  though  written  in  barbarous  Latin,  has  more  method 
than  that  of  any  preceding  writer  on  the  subject  The 
best  edition  of  it  is  that  of  Qodef  roi,  published  at  Lyons  in 
1589,  in  6  yob.  foUo.  Accursius  was  greatly  extolled  by 
the  lawyers  of  his  own  and  the  immediately  succeeding  age, 
and  he  was  even  called  the  Idol  of  JuriscongtUtSf  but  those 
of  later  times  formed  a  much  lower  estimate  of  his  merits. 
There  can  be  no  doubt  that  he  has  disentangled  with 
much  ekill  the  sense,  of  many  laws ;  but  it  is  equally  un- 
deniable that  his  ignorance  of  history  and  antiquities  has 
often  led  him  into  absurdities,  and  b^n  the  cause  of  many 
defects  in  his  explanations  and  commentaries,  fie  died  at 
Bologna  in  1260.  His  eldest  son  Francis,  who  filled  the 
cliair  of  law  at  Bologna  with  great  reputation,  was  invited 
to  Oxford  by  King  Edward  I,  and  in  1275  or  1276  read 
lectures  on  law  in  that  university.  In  1280  he  returned  to 
Bologna,  where  he  died  in  1293. 

ACCOHSO  (or  AoouBSius),  Mabiakoelo,  a  learned  and 
ingenious  critic,  was  bom  at  -Aquila,  in  the  kingdom  of 
Naplca,  about  1490.  He  was  a  great  favourite  with 
Charles  V.,  at  whose  court  he  resided  for  thirty-three  years, 
and  by  whom  he  was  employed  on  various  foreign  missions. 
To  a  perfect  knowledge  of  Greek  and  Latin  he  added  an 
intimate  acquaintance  with  several  modem  languages.  In 
discovering  and  collating  ancient  manuscripts,  for  which  his 
travels  abroad  gave  him  special  opportunities,  he  displayed 
uncommon   dihgence.     His   work   entitled   Diatr^xt   in 
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Aiuontumy  Soltnum,  et  Ovidium,  prmted  at  Rome,  in  lolio, 
in  1524,  is  a  singular  monument  of  emdition  and  critical 
skill  He  bestowed,  it  is  said,  unusual  pains  on  Claudian^ 
and  made,  from  different  manuscripts,  above  seven  hundred 
corrections  on  the  works  of  that  poet  Unfortunately  these 
criticisms  were  never  published.  He  was  the  first  editor 
of  the  Letters  of  Cassiodortu,  with  his  Treatise  on  the  Soul; 
and  his  edition  of  Ammianus  Mdrcellintu  (1533)  contains 
five  books  more  than  any  former  ope.  The  afiected  use  of 
antiquated  terms,  introduced  by  some  of  the  Latin  writers 
of  that  age,  is  humorously  ridiculed  by  him,  in  a  dialogue 
published  in  1531  (republished,  with  his  name,  in  1574)^ 
entitied  Oseo^  VoUoo, ,  Bomanaque  Eloquentia  Interloa^ 
torilnis,  Dialogus  LudU  Romanis  actus.  Accorso  was 
accused  of  plagiarism  in  his  notes  on  Ausonius ;  and  the 
determined  manner  in  which  he  repelled,  by  a  most  solemn 
oath,  this  charge^of  literaiy  theft,  presents  us  with  a  singular 
instance  of  anxiety  and  care  to  preserve  a  lAerary  repntsr 
tion  unstained. 

ACCOUNT,  a  Stock  Exchange  temi:  e.g,,  '^To  Buy  or 
Sdlfor  the  AeeouMt"  &c  The  word  has  dififerent,  though 
kindred,  significations,  all  derived  froni  the  making  up  and 
settling  of  accounts  on  particular  days,  in  which  stricter 
sense  the  word  "  Bettiement"  is  more  specially  used. 

The  financial  importance  of  the  Account  ma,j  be  gather@3 
from  the  Clearing  House  returns.  Confining'  ourselves  to 
the  six  years,  from  the  30th  of  April  1867  to  the  30th  <{f 
April  1873,  we  have  the  following  figures,  furnished  by 
the  Clearing  House  to  Sir  John  Lubbock,  and  communi- 
cated by  him  to  the  Times: — 

On  fourth*  Ob  Stock  Exchaage       On  Comob 

April        April         oftheHontb.  AeeonntDayB.          8ettUnffD«7& 

1867  to  1868     £147,118,000  £444,443,000     £182,293,000 

1868  to  1869        161.861,000  550,622,000        142,270,000 
.1869  to  1870        168.523,000  594,763,000        148.822,000 

1870  to  1871        186,517,000        635,946,000        169,141,000 

1871  to  1872        229,629,000        942,446,000        288,843,000 

1872  to  1878        265,965,000     1,032,474,000        248,561,000 

During  the  year  ending  April  80,  1873,  the  total  amount  of  bUla, 
cbcckfl,  oc,  paid  at  the  Clearing  House  showed  an  increase  of 
£643.618,000  during  the  same  period  ending  April  1872,  and  of 
£2,74&,924,000  over  1868.  The  amounts  passing  through  on  the 
4^  of  the  monlh  amounted  to  £265,965,000,  showing  an  increase 
of  £86,336,000  over  1872.  The  payments  on  Stock  ExOwnjge 
AeeowiU  JDays  formed  a  sum  of  £1,032,474,600,  being  an  increase 
of  £90,028,000  over  1872.  The  payments  on  Consols  Account  Dccys 
for  the  same  period  amounted  to  £243,561,000,  giving  an  increase 
of  £9,718,000  over  1872. 

In  English  and  Indian  Government  Securities,  the  settle- 
ments are  monthly,  and  for-foreign,  railway,  and  other 
securities,  generally  speaking,  they  are  fortnightly.  It 
follows  therefore  that  in  1867-1868,  an  ordinary  Stock 
Exchange  Account  Day  involved  payments,  on  Stock 
Exchange  accounts  only,  averaging  about  £10,000,600 
sterling,  and  in  1872-3  something  like  £25,000,000  ster- 
ling; and  these  sums  again,  enormous  as  they  are,  repre- 
sent for  the  most  part  only  the  balance  of  much  larger 
transactions.  The  London  Account  is,  in  fact,  probably 
the  greatest  and  most  important  periodical  event  in  the 
financial 'world.  The  great  European  centres  have  their 
own  Account  Days  and  methods  of  settlement,  but  the 
amounts  dealt  in  are  veiy  puch  less  than  on  the  London 
market.  The  leading  cities  in  the  United  Kingdom  have 
also  their  Stock  Exchanges,  but  their  practice  follows  more 
or  less  that  of  London,  where  the  bulk  of  their  business  i|, 
transacted  by  means  of  post  and  telegraph. 

The  Account  in  Consols  or  other  English  Government 
Securities,  or  in  the  securities  of  the  Government  of  India, 
or  in  Bank  of  England  Stock,  or  other  Stocks  transferable 
at  the  Bank  of  England,  extends  over  a  month,  the  settle- 
ments being  monthly,  and  in  them  the  committee  of  the 
Stock  Exchange  does  not  take  cognisance  of  any  bargain 
for  a  future  account,  if  it  shall  have  been  effected  moro 
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than  ei^t  days  previooaly  to  tKS  close  of  the  existing 
Qccoimt 

The  Account  iu  Securities  to  Bearer,  and.  with  the  above 
exceptions,  in  Registered  Securities  also,  extends  over  a 
|)enod  of  from  twelve  to  nineteen  d^ya  This  period  is  m 
each  case  terminated  by  the  "settlement.*'  which  nccurs 
twice  in  each  month  (generally  about  the  middle  and  end), 
on  days  fixed  by  the  committee  for  general  purposes  of  the 
8tock  Exchange  in  the  preceding  month 

This  "  settlement ''  occupies  three  continuous  days,  which 
•re  aU  termed  Account  days,  but  the  third  day  is  the  true 
Account,  Setthng,  or  Pay  Day 

Contintiatioo  or  Carrying-over  is  the  operation  by  which  the 
lettlement  of  a  bargain  transact^  for  money,  or  for  %,  given  account, 
may  for  a  comideration  (called  either  a  '* Contango'  or  a  **  back- 
tiranlation ")  be  deferred  for  the  period  of  another  account  Such 
a  continuation  w  equivalent  to  a  sale  "for  the  day.'  and  a  repur- 
chase for  the  succeeding  account,  or  to  *  purchase  **  for  the  day," 
and  a  re-salo  for  the  succeeding  account  The  pnce  at  which  such 
transactioDS  are  adjusted  is  th«  **  Making- Up**  price  of  the  day 

Contango  is  a  technical  term  which  expresses  the  rate  of  in- 
terest charged  for  the  loan  ot  money  upon  the  sei^urity  of  stock 
transferred  for  the  penod  of  an  account  or  otherwise,  or  the  rate  of 
interest  paid  by  the  bover  to  the  seller  to  be  aUowed  to  defer  paying 
forthe  stock  purchasea,  until  the  next  settlement  day 

Baehpardatum,  or,  as  it  in  more  often  called.  Back  (for  brevity), 
io  contndistioction  to  contango,  is  tlie  amount  charged  for  the 
loan  of  stock  from  one  accMin)  to  the  other,  and  it  is  paid  to  the 
purcliaser  by  the  aeller  in  order  to  allow  the  seller  to  defer  tJie  deh- 
verv  of  the  stock 

A  BuU  AceomU  is  one  in  which  either  the  purchases  have  pre 
dotninated  over  the  sales,  or  the  disposition  lo  purchase  has  l)tien 
more  marked  than  the  disposition  to  sell 

A  Bear  Aoeouru  is  one  in  which  either  the  sales  hsve  prepooderuted 
over  the  purchases,  or  in  whi^  the  disposition  to  sell  has  been 
more  strongly  displavcd  than  the  disposition  to  buy 

Sometimes  the  null  or  the  Bear  disposition  extends  to  the  great 
majority  of  securities,  as  when  there  are  general  falls  or  general 
nsca  Sometimes  a  Bull  Account  in  one  set  of  secunties  is  con- 
temporaneous  with  a  Ikar  Account  in  aoothex.  —  Vide  Cracroft's 
Stock  Exchajige  ManuuL 

ACCOUNTANT,  earlier  form  Accomptant.  in  the 
most  general  sense,  is  a  {)crson  skilled  in  accounta  It  is 
hpplied  to  the  person  who  has  the  charge  of  the  accounts 
in  a  pubhc  ofRce  or  in  the  counting-house  of  a  large  private 
business.  It  is  also<the  designation  of  a  distinct  profession, 
which  deals  m  any  required,  way  with  mercantile  accounts. 

ACCOUNTANT-GENERAL,  an  officer  m  the  English 
Court  of  Chancery,  who  receives  all  monies  lodged  in  court, 
and  by  whom  they  are  deposited  in  bank  and  disbursed 

ACCRA  or  Acra,  a  to^^  or  rather  a  collection  of 
forts,  in  a  territory  of  the  same  name,  on  the  Gold  Coast  of 
Africa,  about  75  miles  cast  of  Cape  Coast  Castle  Of  the 
.  forts,  Fort  St  James  is  a  British  settlement,  CrevcccDur 
was  established  by  the  Dutch,  and  Christianborg  l>y  the 
Danes  ,  but  the  two  last  have  since  been  ceded  to  firitam — 
Chnstianborg  in  ISfiO.  and  Crevecoeur  m  1871  Accra 
13  considered  to  be  one  of  the  healthiest  stations  on  the  we;>r 
coast  of  Africa,  and  has  some  trade  in  the  productions  of 
the  intenot,.— ivory,  gold  dust,  and  palm-oiJ .  while  cotton 
goods,  tobacco,  rum,  and  beads  are  importcd^in  exchange 
It  IS  the  residence  o!  a  Britwh  ^ivil  commandant 

ACCRINOTON,  an  important  manufacturing  ujwn  of 
tiigland,  m  Lancashire,  lies  on  the  banks  ot  a  stream  called 
the  Hindburn,  in  a  deep  ♦alley.  19  miles  N  from  Man- 
Chester  and  5  mUes  E.  of  Blackburn  It  has  increased  rapidly 
in  recent  years,  and  is  the  centre  of  the  Manchester  cotton- 
prmtmg  trade. ^  There  are  large  cotton  factories  and  pnnu 
works,  besides  bleach-Belds,  d:c..  employing  many  hnnd& 
t/ool  LB  extensively  wrought  in  the  neighbourhood  The 
town  has  a  good  appearance,  and  among  the  more  handsome 
DuUdmgs  are  a  fine  church,  m  the  Gothic  style,  erected  in 
lb38,  and  the  Peel  Institution,  an  Italian  structure,  contain- 
ing an  assembly  room,  a  lecture  room.  &c,.  The  sanitary 
arrangements  generally  are  good,  and  a  reservoir  capabje 


of  containing  140.000.000  gallons  has  been  constructed  for' 
the  water  8«pply.of  the  town  Accrmgton  i»  a  stiuon  oq 
the  Lancashire  and  Yorkshire  RaiiH-ay.  The  popuLiunn  of 
the  two  townships  of  Old  and  New  Accrington  was  in  1  SCI. 
17.688,  andm  187 1.2 1.78a 

ACCUM.  Frederick,  chemist,  bom  at  Biickcburg  in 
1769,  came  to  London  in  1793.  and  wasappomted  teacher 
of  chemistry  and  mmefalogy  at  the  Surrey  Institution  m 
1801  While  occupying  this  position  he  published  several 
scientific  manuals  v^A^Dt'sfry.  1803,  Mineralogy,  1808, 
Crystallography,  dS\ 3),  but  his  name  will  he  chiefly  re- 
membered m  connection  with  gas-lighting,  the  introduction 
of  which  was  mainly  due  to  him  and  to  the  enterpnsmg 
pnntsell^r,  Ackermann.  His  excellent  Practical  Treatise 
on  Gadigia  appeared  in  1815,  and  he  rendered  another 
valuable  service  to  society  by  his  T^rtaUte  on  AdzUteratmt 
o/  Foo4  and  Ctdinary  Pouoju  (1820),  which  attracted 
much  notice  at  the  time  it  appeared.  Both  works,  as  well 
as*^  number  of  his  smaller  publications,  were  translated 
into  German.  In  consequence  of  charges  affecting  his 
honesty^  Accum  left  London  for  Germany,  and  in  1822 
was  appointed  professor  in  the  Industrial  Institute  and 
Academy  of  Architecture  at  Berlin     He  died  there  in  1838. 

ACCUMULATOR,  a  term  applied  frequently  to  a 
powerful  electrical  machine,  which  generates  or  accumu- 
lates, by  means  of  fnetion,  efectnc  currents, of  high  ten- 
sioi^ — manifested  by  sparks  of  considerable  length. 
Accumulators  have  been  employed  in  many  places  for 
exploding  torpedoes  and  mines,  for  blasting,  &c  An 
exceedingly  powerful  apparatus  of  this  kind  was  employed 
by  the  Confederate  authorities  dunng  the  avi)  war  in 
Amenca  for  discharging  submarine  and  nver  torpedoes 
Whatever  the  nature  of  the  materials  employed  m  the  con- 
struction of  the  accumulator,  or'  the  form  which  it  may 
assume  mechanically,  it  is  simply  a  modification  of.  or  an 
improvement  upon,  the  ordinary  cylindncal  or  the  phite- 
glass  fnctional  electncal  machine, «-  the  fundamental 
scientific  pn nciples  bei  ng  the  same  in  nearly  every  case.  The 
exciting  body  consists  generally  of  a  large  disc  or  circular 
plate  of  vulcanite, — more  frequently  termed  by  electncians 
"  ebonite,"  in  consequence  of  its  resemblance,  in  poilit  of 
hardness  and  of  polish,  to  polished  ebony. — the  vulcanite 
disc  taking  the  place  of  the  ordinary  circular  plate  of 
thick  glass 

ACE.  the  received  name  tor  the  single  point  on  cards  or 
dice — the  unit  Mr  Fox  Talbot  has  a  speculauon  {English 
Etymolngies,  p.  262)  that  tbe  Latins  invented,  ii  not  the 
game  of  dice,  at  least  the. name  lor  the  single  point,  which 
they  called  unus  The  Greeks  corrupted  this  into  oi^os, 
and  at  length  the  Germanic  races,  learning  the  game  trom 
the  Greeks,  translated  the  word  into  ass,  which  has  now 
become  act  The  fact,  however,  is,  that  the  root  of  the 
word  lies  iii  tbe  Latin  as,  the  monetary  unit,  which  is  to 
be  identihed  with  the  Greek  €U.  Doric,  ats  or  d« 

ACEPHALA.  a  name  sometimes  giveii  to  a  section  ol 
the  molluscous  animals,  which  are  divided  into  encephaia 
and  acep/tala,  according  as  they  hav«  or  want  a  disunctly 
differentiated  head  The  Acephala.  or  LamellibrancAiata, 
as  they  are  also  called,  are  commonly  known  as  bivaivc 
shell-fish 

ACEPHALI  (trom  6  pnvative.  and  «cc0o\v*  ^  head),  a 
term  applied  to  several  sects  as  having  no  head  or  leader, 
and  in  p<;rticular  to  a  sect  that  separated  itself,  in  tbe  end 
of  the  5th  century,  from  the  rule  of  the  patriarchs  of  Alex- 
andria, and  remained  without  king  or  bisiiop  lor  more  than 
300  years  (Gihbon,  c  xlvii,) 

AcEPHALi  was  also  the  name  given  to  the  leveller?  m 
the  reign  of  Henry  L,  who  are  said  to  have  been  so  poor 
as  to  have  no  tenements,  in  virtue  of  which  they  might 
acknowledge  a  superior  lord 
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Ac>^*BALi,  or  Acephalous  PersonSf  fabulous  monsters, 
described  by  some  ancient  naturalists  and  geographers  as 
baving  no  heads. 

ACER    See  BIapee. 

ACERBI,  Giuseppe  (Joseph),  an  Italian  traveller,  bom 
at  Oastei-Goffredo,  near  Mantua,  on  the  3d  May  1773, 
studied  at  Mantua,  and  devoted  himself  specially  to  natural 
scienca  In  1798  he  undertook  a  journey  through  Den- 
mark, Sweden,  Finland,  and  Lapland;  and  in  the^ follow- 
ing year  he  reached  the  North  Cape,  which  no  Italian  had 
previously  visited.  He  was  accompanied  in  the  latter  part 
of  the  journey  by  the  Swedish  colonel  Skiold^brand,  an 
excellent  landscape-painter.  On  his  return  Acerb!  stayed 
for  some  time  in  England,  and  published  his  TraveU 
through  Sweden,  &c  (London,  1802),  which  was  translated 
into  German  (Weimar,  1803),  and,  under  the  author's  per- 
sonal superintendence,  into  French  (Paris,  1804).  The 
French  translation  received^  numerous  corrections,  but  even 
in  this  amended  form  the  work 'contains  many  mistakes. 
Acerbi  rendered  a  great  service  to  Italian  literature  by 
starting  the  Bihlioteca  Italiana  (1816),  in  which  he 
opposed  the  pretensions  of  the  Academy  della  Crusca. 
Being  appointed  Austrian  consul-general  to  Egypt  in 
1826,  he  entrusted  the  management  of  the  Bihlioteca  to 
Gironi,  contributing  to  it  afterwards  a  series  of  valuable 
articles  on  Egypt  While  in  the  East  he  obtained  for  the 
museums  of  Vienna,  Padua,  Milan,  and  Pavia  many 
objects  of  interest  He  returned  from  £!gypt  in  1836, 
and  took  up  his  residence  in  his  native  place,  where  he 
occupied  himself  with  his  favouflte  siudy  till  his  death  in 
Angust  1846. 

ACERNUS,  the  Latinised  name  by  which  Sebastian 
Fabian  Klonowicz,  a  celebrated  Polish  poet,  is  generally* 
known,  was  born  at  Sulmierzyce  in  1551,  and  died  at 
Lublin  in  1608.  He  was  for  some  time  burgomaster  and 
president  of  the  Jews'  civil  tribunal  in  the  latter  town, 
where  he  had  taken  up  his  residence  after  studying  at 
Cracow.  Though  himself  of  an  amiable  disposition,  his 
domestic  life  was  very  unhappy,  the  extravagance  and 
misconduct  of  his  wife  driving  him  at  last  to  the  public 
hospital  of  Lublin,  where  he  ended  his  days.  He  wrote 
both  Latin  and  Polish  poems,  and  the  genius  they  disr 
played  won  for  hfan  the  name  of  the  Sarmatian,  OvitL 
The  titles  of  fourteen  of  his  works  ai*e  known;  but  a 
number  of  these  were  totally  destroyed  by  the  Jesuits  and 
a  section  of  the  Polish  nobility,  and  copies  of  the  others 
are  for  the  same  reason  exceedingly  rare.  The  Victoria 
Deorum  ubi  continetur  Veri  Heroie  Ediuxdio,  a  poem  in  forty- 
four  cantos,  cost  the  poet  ten  years'  labour. 

ACERRA,  in  Antiquity,  a  little  box  or  pot,  wherein  were 
put  the  incense  and  perfumes  to  be  burned  on  the  altars  of 
the  gods,  and  before  the  dead.  It  appears  to  have  been 
the  same  with  what  was  otherwise  called  thurSbvlum  and 
pyxML  The  censers  of  the  Jews  were  dcerrm;  and  the 
Romanists  still  retain  the  use  of  acerrce,  under  the  name 
of  tTtcense  pots. 

The  name  acerra  was  also  applied  to  an  altar  erected 
among  the  Romans,  near  the  bed  of  a  person  recently  de-^ 
ceased,  on  which  his  friends  offered  incense  daily  till  his' 
burial  The  real-  intention  probably  was  to  fumigate  the 
apartment  The  Chinese  have  still  a  somewhat  similar 
custom. 

ACERRA,  a  town  of  Italy,  in  the  province  of  Terra 
di  LavoTO,  eituated  on  the  river  Agno,  7  miles  N.R  of 
Naples,  with  whichit  is  connected  by  rail  It  is  the  oH" 
oentjleemze^the  inhabitants  of  which  were  admitted  to 
the  privilege  of  Roman  citizenship  so  early  as  332  B.a, 
and  which  was  plundered  and  burnt  by  Hannibal  during 
the  second  Punis  war.  A  few  inscriptions  are  the  only 
traces 'time  has  left  of  the  ancient  city.    The  town  stands 


in  a  fertile  district,  but  is  rendered  very  unhealthy  by  tha 
malaria  rising  from  the  artificial  water-courses  of  the  sur- 
rounding Campagna.  It  is  the  seat  of  a  bishop,  and  has  a 
cathedral  and  seminary.  Flax*  is  grown  in  the  neighbonr- 
hood     Population.  11,717. 

ACETIC  ACID,  one  of  the  most'important  organic  adds. 
It  occurs  naturally  in  the  juice  of  many  plants,  and  in  cer- 
tain animal  secretions ;  but  is  generally  obtained,  on  the 
large  scale,  from  the  oxidation  of  spoiled  wines,  or  from  the 
destructive  distillation  of  wood.  In  the  former  process  it 
is  obtained  in  the  form  of  a  dilute'aqueous  solution^  m  which 
also  the  colouring  matters  of  the  wme,  salts,  &c,  are  dis- 
solved ;  and  this  impure  acetic  acid  is  what  we  ordinarily 
term  vinegar.  The  strongest  vinegar  sold  in  commerce 
contains  5  per  cent  of  real  acetic  acid.  It  is  used  as  a 
mordant  m  calico-printing,  as  a  local  irritant  in  medicine, 
as  a  condiment,  and  in  the  preparation  of  various  acetates, 
varnishes,  dsc  Pure  acetic  acid  is  got  from  the  distillation 
of  wopd,  by  neutralising  with  lime,  separating  the  tarry 
matters  from  the  solution  of  acc£ate  of  lime,  evaporating 
off  the  water,  and  treating  the  dry  residue  with  sulphuric 
acid.  On  applying  heat,  pure  acetic  acid  distills  over  as 
a  clear  liquid,  which,  after  a  short  time,  if  the  weather 
is  cold,  becomes  a  crystalline  mass  known  by  the  namo  of 
Qlacial  Acetic  Acid.  For  synthesis,  properties,  &c,  sec 
Chemistry. 

ACHAIA,  in  Ancient  Geography,  a  name  differently 
applied  at  different  periods.  In  the  earUest  times  the  naQie 
was  borne  by  a  small  district  in  the  south  of  Thcssaly,  and 
was  the  first  residence  of  the  Achieans.  At  a  later  pcnod 
Aehaia  Propria  Was  a  narrow  tract  of  country  in  the  north 
of  the  Peloponnesus,  running  65  miles  along  the  Gulf  of 
Corinth,  and  bounded  by  t^e  Ionian  Sea  on  the  W.,  by 
Elis  and  Arcadia  on  the  S.,  and  by  Sicyonia  on  the  E. 
On  the  south  it  is  separated  from  Arcadia  by  lofty  moan- 
tains,  but  the  plains  between  the  mountains  and  the  sea  are 
very  fertile.  Its  chief  town  was  Pati-se.  The  name  of 
Aehaia  was  afterwards*  employed  to  denote  collectively  the 
states  that  joined  the  Achaean  League.  When  Greece  was 
subdued  bj  the  Romans,  Aehaia  was  the  name  given  to  the 
xiiost  southerly  of  the  provinces  into  which  they  divided  the 
country^  and  included  the  Peloponnesus,  the  greater  part  of 
Gree*:^  Proper,  and  the  islands. 

Achceans  and  the  Achcean  League.^rT!h&  early  inhabitants 
of  Aehaia  were  called  Aclueans.  The  name  was  given  also 
in  those  times  to  some  of  the  tribes  occupying  the  eastern 
portions  of  the  Peloponnesus,  particularly  Argos  and  SpartcL 
Afterwards  the  inhabitants  of  Aehaia  Propria  appropriated 
the  name.  This  rcpublicwas  not  considerable,  in  early  times 
as  regards  either  the  number  of  its  troops,  its  wealth,  or 
the  extent  of  its  territory,  but  was  famed  for  its  heroic 
virtues.  The  Crotonians  and  Sybarites,  to  re-establish 
order  in  their  towns,  adopted  the  laws  and  customs  of 
the  Achasans.  After  the  famous  battle  of  Leuctra,  a  dif* 
ference  arose  betwixt  the  Lacedeemonians  and  Thebans, 
who  held  the  virtue  of  this  people  in  such  veneration,  that 
they  terminated  the  dispute  by  their  decision.  The  govern- 
ment of  the  Achsans  was  democratical.  They  preserved 
their  liberty  till  the  time  of  Philif>  and  Alexander ;  but  in 
the  reign  of  these  princes,  and  afterwards,  they  were  either 
subjected  to  the  Macedonians,  who  had  made  themselves 
masters  of  Greece,  or  oppressed  by  domestic  tyrants.  The 
Achaean  commonwealth  consisted  of  twelve  inconsiderablo 
towns  in  Peloponnesus.  About  280  years  before  Christ  the 
republic  of  the  Ach^^ns  recovered  its  old  institutions  and 
unanimity.  This  was  the  renewal  of  the  ancient  confede- 
ration, which  subsequently  became  so  famous  under  the 
name  of  the  Acblsan  League — having  for  its  object,  not 
as  formerly  a  common  worship,  but  a  substantial  poUtfcal 
union.     Though  dating  from  the  year  B.a  280,  its  import* 
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Alice  maybe  referred  to  its  connection  with  Aratus  of  Sicyon, 
«bout  30  years  later,  as  it  wsis  further  augmented  by  tbo 
splendid  abilities  of  Pbilopocmcn.  Tbus  did  this  people,  so 
celebrated  in  the  heroic  age,  once  more  emerge  from  com- 
panitive  obscurity,  and  become  the  greatest  among  the^tat.es 
of  Greece  m  the  last  days  of  its  national  independence.  The 
mhabitants  of  I'atne  and  of  Dyme  were  the  first  assertors  of 
ancient  liberty.  The  tyrants  were  banished,  and  the  towns 
again  made  one  commonwealth.  A  public  council  was  then 
held,  m  which  affairs  of  importance  were  discussed  and  deter- 
mined ;  and  a  register  was  provided  for  recording  the  trans- 
actions of  tLe  council.  This  assembly  had  two  presidents, 
who  were  nominated  alternately  by  the  different  towns. 
But  instead  of  two  presidents,  they  soon  elected  but  one. 
Many  neighbouring  towns,  which  admired  the  constitution 
of  this  republic,  founded  on  equality,  liberty,  the  love  ot 
justice,  and  of  the  public  good,  were  incorporated  with  the 
Achaqans,  and  admitted  to  the  full  enjoyment  of  their 
laws  and  privileges.  The  Achaean  League  affords  the  moet 
perfect  example  in  antiquity  of  the  federal  form  of  govern- 
ment ;  and,  allowing  for  difference  of  time  and  place,  its 
resemblance  to  that  of  the  United  States  government  is 
very  remarkable.  (See  Arts.  Ampiiictvony  and  Federal 
Government;  also  Freeman's  Federal  Government,  2  vols. 
8vo.  1803,  and  Comparative  Politics^  8vo.  1873;  Droysen, 
Gcschichte  da,  IlellenismuSf  2  vols. ;  Hclwmg,  Gesc/iic/Ue 
de.^  Ackdvtchen  Bundes.) 

'  .VCHAN,  the  son  of  Carmi\  of  the  tribe  of  Judah,  at 
the  taking  of  Jericho  concealed  two  hundred  shekels  of 
silver,  a'  Babylonish  garment,  and*  a^  wedge  of  gold,  con- 
trary to  the  express .  command  of  God.  This  sin  proved 
fatal'to  the  KracKtes,  who  were  repulsed  at  the  siege  of 
Ai.  In  this  emergency  Joshua  prostrated  himself  before 
the  Lord,  and  begged  that  he  would  have  mercy,  upon  his 
people.  Achan  was  discovered  by  casting  lots,  and  he 
and  his  children  were  stoned  to  death.  This  expiation 
being  made,  Ai  was  taken  by  stratagem,     (Josh,  vii,  viii.) 

A  CHARD,  Franz  Carl,  a  Prussian  chemist,  born  at 
Berlin  on  the  28th  April  1753,  was  the  first  to  turn 
Marggraff^s  discovery  of  the  presence  of  sugar  ift  beet-root 
to  commercial  account.  He  erected  a  factory  on  an  estate 
in  Silesia,  granted  to  him  about  1800  by  the  king  of  Prussia, 
and  produced  there  large  quantities  of  sugar  to  meet 
the  scarcity  occasioned  by  the  closing  of  the  West  Indian 
ports  to  continental  traders.  In  1812  a  similar  establish- 
ment was  erected  by  Naix)Ieon  at  Rambouillet,  although 
the  Institute  of  France  ill  1800,  while  honouring  Achard 
for  his  researches,  had  declared ,  his  process  to  have  little 
practical  value.  At  the  close  of  the  war  the  manufacture 
of  beet-root  sugar  was  protected  by  duties  on  other  sugars 
that  were  almost  prohibitive,  so  that  the  real  worth  of 
Achard's  discoveries  could  not  be  tested.  Achard  was  a 
frequent  contributor  to  the  Memoirs  of  Ute  Academy  of  Berlin, 
and  published  in  1780  Chymisck-Physische  Schriftenj  con- 
taining descriptions  and  results  of  his  very  numerous  and 
carefully  conducted  experiments  on  the  adhesion  of  bodies. 
He  died  in  1821. 

ACHARIUS,  Ertk,  a  Swedish  physician  and  botanist, 
born  at  Gefle  in  1757.  The  son  of  a  comptroller  of 
customs,  be  studied  first  in  his  native  town,  and  then  in 
1773  at  the  University  of  Upsal,  where  Liunaius  was  one 
of  his  teachers.  In  1782  he  took  the  degree  of  M.D.  at 
the  University  of  Lund,  and  practised  thereafter  in  various 
districts  of  Sweden.  But  the  direction  of  his  studies  had 
been  determined  by  his  contact  .with  Linnaeus,  and  ho 
found  his  appropriate  sphere  when  he  was  appointed 
Professor  of  Botany  at  the  W'adstena  Academy  in  1801. 
Five  years  before  he  had  been  admitted  a  member  of  the 
Academy  at  Stockholm  He  devoted  himself  to  the  study 
of  the  cryptogamic  or  era  of  plantSi  and  especially  of  the 


family  of  lichens.  'All  his  publications  were  connected 
with  this  suBJect,  the  Lidienograpkia  Universalis  (Got* 
tingen,  1804)  being  the  most  important.  Acharius  died 
of  i^oplexy  in  1819.  His  name  has  beeu  given  by 
botanists  to  more  than  one  species  of  plants. 

.  ACHATES,  th^  faithful  friend  and  companion  of  iEneaa, 
celebrated  in  Yirgii's  J^neid  d^^fdus  Ac/uUes. 

ACHEEN.     See  AchIn. 

ACHELOUS,  the  largest  river  in  .Greece,  rises  in  Mount 
Pindus,  and  dividing  Altolia  from  Aeoxnania,  falls  into 
the  lonian^ea.  In  the  lower  part  of  its  ogurse  the  fives 
winds  in  an  extraordinary  manner  through  very  fertile  but 
marshy  plains.  Its  water  descends  from  the  mountains^ 
heavily  charged  with  fine  mud,  which  is  deposited  along 
its  banks  and  in  the  sea  at  its  mouth,  where  a  number  of 
small  islands  have  gradvially  been  formed.  It  was  formerljp 
calle|l  Thoas,  from  its  impetuosity  in  its  upper  portion,  and 
Horner  gave  it  the  name  of  kin^  of  rivers.  It  has  a  course 
of  130  miles.  The  epithet  Acheloius  is  used  for  aqueus 
(Virgil),  the  ancients  calling  all  water  Aehehus,  according 
to  Ephonis.     The  river  is  now  called  Aspro  Potamo. 

ACHENWALL,  Gottfried,  a  German  writer,  cele- 
brated as  having  formulated  ancl  developed  the  science 
( WissenscAafi  der  Slaalen),  to  which  he  was  the  first  to 
apply  the  name  scienlia  siatistica,  or  statistics.  Born  at 
Elbing,  in  East  Prussia,  in  October  1719,  he  studied  at 
Jena,  Halle,  and  Leipsic,  and  took  a  degree  at  the  last- 
named  -university.  He  removed  to  Marburg  in  1746, 
where  for  two  years  he  reqfl  lectures  on  history,  and  on  the 
law  of  nature  aqd  of  nations  Here,  too,  he  commenced 
those  inquiries  .in  statistics  by  which  his  name  bccaihe 
known.  In  1748,  having  been  invited  by  Miinchhausen, 
the  Hanoverian  minister,  to  occupy  a  chair  at  the  univer- 
sity, he  removed  to  Gottingen,  where  he  resided  till  his 
death  in  1772.  His  chief  works  were  connected  with 
statistics.  The  Staaisverfassunpen  der  europdisdien  Beichs 
appeared  first  in  1752,  and  revised  editions— H^orrected 
from  information  which  he  travelled  thiQUgh  England, 
France,  and  other  countries  to  collect — were  published  in 
17G2  and  1768.  He  wad  married  in  1752  to  a  lady 
named  Walther,  who  obtained  some  celebrity  by  a  voliune 
of  poems  published  in  1750,  and  by  other  writings. 

ACHERON,  in  Classical  MyUuology,  the  soiwof  Cet^ 
who,  for  supplying  the  Titans  with  drink  when  they  were 
in  contest  with  Jupiter,  was  turned  into  a  river  of  Hades, 
over  which  departed  soids  were  ferried  on  their  way  to 
Elysium.  The  name  evei^tually  was  used  to  designate  the 
whole  of  the  lower  world. 

ACHILL,  or  "  Eagle"  Islai/d,  off  the  west  coast  of  Ire- 
land, forms  part  of  the  county  of  Mayo.  It  is  of  triangular 
shape,  and  extends  15  miles  from  east  to  west,  and  12 
from  north  to  south,  its  to'tal  area  being  51,521  acres. 
The  island  is  very  mountainous';  its  extreme  western  point, 
AchiU  Head,  is  a  bold  and  rugged  promontory  rising  to  a 
height  of  2222  feet  above  the  sea.  Large  bogs,  incapable 
of  cultivation,  alternate  with  the  hills  of  this  desolate  iaie, 
of  whose  extensive  surface  not  more  than  500  acres  have 
been  reclaimed.  The  inhabitants  earn  a  scanty  subsistence 
by  fishing  and  tillage ;  their  dwellings  are  miserable 
hovels.  There  is  a  mission-station  on  the  island,  and 
remains  of  ancient  churches  are  still  extant 

ACHILLES  ('AxtM»<j)i'  When  first  taken  up  by  the 
legendary  history  of  Greece,  the  ancestors  of  Achilles  were 
settled  in  Phthia  and  in  .^gina.  That  their  original  seat» 
however,  was  in  the  neighbourhood  of  Dodona  and  the 
AchelouB  is  made  out  from  a  combination  of  the  fallowing 
facts:  That  in  the  Iliad  (xvi.  233)  Achilles  prays  to  Zeus 
of -.Dodona;  that  this  district  was  the  first  to  bear  the 
oame  of  Hellas;  that  the  followers  of  AchiUes  at  Troy  were 
the  only  persons  named  Hellenes  in  the  time  of  Homer 
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{pmcy±  L  3;  cf.  Hiad^  ^  684,  where  the  more  usual  name 
of  Myrmidoncs  also  occurs) ;  that  in  .£gina  Zeus  was  styleid 
MHellanioe^"  and  that  the  name  of  Selloi,  applied  to  the 
priesthood  at  Dodona,  is  apparently  identical  with  the  name 
Hellenes.  Whether  from  this  local  connection  the  derivation 
of  the  name  of  AchiUes  from  the  same  root  as  'A^cAipoc 
should  be  preferred  to  the  other  derivations,  such  as 
*Axe-XnJs=»'E;(cXao?,  "ruler,"  or  'Ax-iAcw,  =  " the  bane  of 
the  Ilians,"  remains  undecided.  But  this  is  gained,  that  we 
see  in  what  manner  the  legend  of  Achilles  had  its  root  in 
the  earlier  Pelosgic  religion,  his  adherence  to  which  in  the 
prayer  just  cited  would  otherwise  appear  very  strange  on 
the  part  of  a  hero  who,  through  the  influence  of  Homer  and 
his  successors,  is  completely  identified  with  the  Olympian 
system  of  gods.  According  to  thcr  genealogy,  ^Eacus  had 
two  sons,  Pclcus  and  Telamon,  of  whom  the  former  became 
the  father  of  Achilles — the  latter,  of  Ajax;  but  of  this 
relationship  between  Achilles  and  Ajaz  there  is  no  sign  in 
the  J  Had.  Pcleus  ruled  in  Phthia ;  aiyi  the  gods  remark- 
ing his  piety,  rewarded  him  with,  among  other  presents,  a 
infe  in  the  person  of  the  beautiful  nereid  Thetis.  After 
her  son  was  bom,  Thetis  appears  to  haver  returned  to  her 
life  in  the  sea.  The  boy  was  placed  under  his  father's 
friend,  the  centaur  Chciron.  When  six  years  old  he  slew 
lions  and  boars,  and  could  run  down  a  stag.  When  nine, 
he  was  removed  from  his  instructor  to  the  island  of  Scyrus, 
where,  dressed  as  a  girl,  he  was  to  be  brought  up  among 
the  daughters  of  Lycoraedcs,  his  mother  preferring  for 
him  a  long  inglorious  life  to  a  brief  but  splendid  career. 
The  same  desire  for  his  safety  is  apparent  in  other  legends, 
which  describe  her  as  trying  to  make  him  invulnerable 
when  a  child  by  placing  him  in  boiling  water  or  in  a  fire, 
and  then  salving  him  with  ambrosia;  or  again,  in  later 
story,  by  dipping  him  in  the  river  Styx,  from  which  he 
came  out,  all  but  tlie  heel  which  she  held,  proof  against 
wounds.  When  the  aid  of  Achilles  was  found  indispensable 
to  the  expedition  against  Troy,  Odysseus  set  out  for  Scyrus 
as  a  pedlar,  spread  his  wares,  including  a  shield  and  spear, 
before  the  lung's  daughters,  among  whom  was  Achilles 
in  disguisa  Then  he  caused  an  alarm  of  danger  to  be 
sounded,  upon  which,  while  the  girls  fled,  Achilles  seized 
the  arms,  and  thus  revealed  himself.  ^  Provided  with  a 
contingent  of  50  ships,  and  accompanied  by  the  aged. 
Phoenix  and  Patroclus,  he  joined  the  expedition,  which 
after  occupying  nine  years  in  raids  upon  the  towns  in  the 
neighbourhood  of  Troy  and  in  Mysia,  as  detailed  in  the 
epic  poem  entitled  the  Cypria^  culminated  in  the  regulhr 
siege  of  Troy,  as  described  in  the  liiad,  the  grand  object 
of  which  is  the  glorification  of  our  hero.  Estranged  from 
his  comrades,  because  his  captive  Briseis  had  been  taken 
from  him,  AchiUes  remained  inexorable  in  his  tent,  while 
defeat  attended  the  Greeks.  At  length,  at  their  greatest 
need,  he  yielded  so  far  as  to  allow  Patroclus  to  take  his 
chariot  and  to  assume  his  armour.  Patroclus  fell,  and 
the  news  of  his  death  roused  Achilles,  who,  now  equipped 
with  new  armour  fashioned  by  Hephasstus,  drove  back  the 
Trojans,  slew  Hector,  and  after  dragging  his  body  thrice 
round  the  Trojan  walls,  restored  it  to  Priam.  With  the 
funeral  rites  of  Patroclus  the  Iliad  concludes,  and  the  story 
is  taken  up  by  the  Ethiopia,  a  poem  by  Arctinus  of  Miletus, 
in  which  is  described  the  combat  of  Achilles  first  with  the 
amazon  Penthesilea,  and  next  with  Memnon.  When  the 
latter  feU,  Achilles  drove  back  the  Trojans,  and,  impelled 
by  fate,  himself  advanced  to  the  Scffian  gate,  where  an 
arrqp  from  the  bow  of  P^ris  struck  his  vulnerable  heel, 
and  he  fell,  bewailed  through  the  whole  camp.  (a.  s.  m.) 

ACHlliLES  TATIUS,  a  Greek  writer,  bom  at  Alexan- 
'  dria.  The  precise  time  when  he  flourished  is  unceitain,  but 
it  cannot  haw^e  been  earlier  than  the  9th  century,  as  in  his 
principal  work  he  evidently  imitates  Heliodorus.     Suidas, 


who  calls  him  Achilles  Statins,  says  that  Ik;  was  converted 
from  heathenism  and  became  a  Christian  bishop,  but  this 
is  doubtful,  the  more  so  that  Suidas  also  attributes  to  him 
a  work  on  the  sphere  (ircpl  a-x^pai:)  which  is  referred  to 
by  Firmicus  (330-50),  and  must,  therefore,  have  been 
written  by  another  person.  The  erotic  romnnce  of  Achillea 
Tatius,  entitled  The  Lovet  of  Clitop/ion  and  Lrticippf,  is 
almost  certainly  the  work  of  a  heathen  writer.  The  stylo 
of  the  work  is  ornate  and  rhetorical,  while  the  story  ia 
often  unnatural,  and  sometimes  coarse,  and  the  devcloi)- 
mcnt  of  the  plot  irregular  and  frequently  intcmiptcd  Its 
popularity  at  the  time  it  appeared  is  proved  by  the  many 
manuscripts  of  it  which  still  exist,  and  the  value  attached 
to  it  by  modem  scholars  and  critics  is  seen  in  the  frequency 
with  which  it  has  been  reprinted  and  translated.  A  Latin 
translation- by  AnnibalyCrucceius  was  published,  first  in 
part  at  Leydcn  in  1544,  and  then  complete  at  Basel  in 
1554.  The  Greek  text  was  first  printed  by  Cbmmelin,  at 
Heidelberg,  in  1  GOl.  Other  editions  by  Salmasius  (Leydcn, 
1C40X  Mitscherlich  (Biponti,  1792),  and  Jacobs  (Leipsic; 
1821),  have  been  superseded  by  the  editions  of  Hirschig 
(Paris,  1856),  and  Herchcr  (Leipsic,  1857).  An  English 
translation  by  A  H.  (Anthony  Hodges)  appeared  at 
Oxford  in  1638. 

ACUILLINI,  Alexandbe  (1463-1512),  a  native  of 
Bologna,  was  celebrated  as  a  lecturer  both  in  medicine  and 
in  philosophy,  and  was  styled  the  second  Aristotle.  He  and 
Mundinus  were  the  first  at  Bologna  to  avail  themselves  of 
the  permission  given  by  Frederick  IL  to  dissect  dead 
bodies.  His  philosophical  works  were  printed  in  one 
volume  folio,  at  Venice,  in  1508,  and  reprinted  with  con- 
siderable additions  in  1545,  1551,  and  1568.  He  also 
wrote  several  medical  works,  chiefly  on  anatomy. 

ACHIN  (pronounced  Alcheen),  a  town  and  also  a  state  of 
Northern  Sumatra;  the  one  state  of  that  island  which  has 
been  powerful  at  any  time  since  the  discovery  of  the  Cape 
route  to  the  East,  and  the  only  one  that  sjlill  remains  indepen- 
dent of  the  Dutch,  though  that  indepcnclence  is  now  menaced. 

De  Barros  names  Achfn  among  the  twenty-nine  states 
that  divided  the  sea-board  of  Sumatra  when  the  Portuguese 
took  Malacca.  Northern  Sumatra  had  been  visited  by 
several  European  travellers  in  the  Middle  Ages,  such  as 
Marco  Polo,  Friar  Odorico,  and  Nicolo  Conti  Some  of 
these  as  weU  as  Asiatic  writers  mention  Lambri,  a  state  • 
which  must  have  nearly  occupied  the  position  of  Achfn. 
But  the  first  voyager  to  visit  Achfn,  by  that  name,  was 
Alvaro  Tellez,  a  captain  of  Tristan  d'Acunha's  fleet,  in 
1506.  It  was  then  a  mere  dependency  of  the  adjoining 
state  of  Pedir;  and  the  latter,  with  Pasei,  formed  the  only 
states  on  the  coast  whose  chiefs  claimed  the  title  of  Sultan. 
Yet  before  twenty  years  had  passed  Achin  had  not  only 
gained  independence,  but  had  swallowed  up  all  other  states 
of  Northern  Sumatra.  It  attained  its  climax  of  power  Iq 
the  time  of  Sultan  Iskandar  Muda  (1607-1636),  under 
whom  the  subject  coast  extended  from  Aru  opposite 
Malacca  round  by  the  north  to  Padang  on  the  west  coast,, 
a  sea-boai'd  of  not  less  than  1100  miles;  and  besides  this^ 
the  king's  supremacy  was  owned  by  the  large  island  of 
Nyds,  and  by  the  continental  Maky  states  of  Johor, 
PAhAng,  Quedah,  and  PerAk. 

The  present  limits  of  Aehfn  supremacy  in  Sumatra  ara 
reckoned  to  be,  on  the  east  coast  the  River  Tamiang,  ia 
about  4**  25'  N.  lat,  which  forms  the  frontier  of  territories 
tributary  to  Si&k;  and  on  the  west  coast  a  line  in  about 
2^  48'  N.,  the  frontier  of  Trumon,  a  small  modem  stated 
lying  between  Achin  and  the  Dutch  government  of  Padang^ 
Even  within  these  limits  the  actual  power  of  Achin  is  prcf 
carious,  and  the  interior  boundary  can  be  laid  down  onIj» 
from  conjecture.  This  interior  country  is  totally  onex- 
plorcd.     It  is  believed  to  be  inhabited  by  tribes  kindred 
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to  the  Battas,  that  remarkable  r^ce  of  anthropophagi  who 
adjoin  od  the  soutL  The  whole  area  of  Achln  territory, 
defined  to  the  best  of  our  ability,  ^ill  contain  about  16,400 
English  square  miles.  A  cate  of  20  per  square  mile,  per- 
haps somewhat  too  large  an  average,  gives  a  probable 
population  of  328,000. 

The  production  of  rice  and  pepper  forms  the  chief 
industry  of  the  Achln  territory.  From  Pedir  and  othc. 
ports  on  the  north  coast  lai^e  quantities  of  betel-nut  are 
exported  to  continental  India,  to  Bunnah,  and  to  Penang 
ibr  China.  Some  pepper  is  got  from  Pedir,  but  the  chici 
export  is  from  a  number  of  small  ports  and  anchorages  on 
the  west  coast,  where  vessels  go  from  port  to  port  making 
up  a  carga  Achln  ponies  are  of  good  repute,  and  are 
exported,  l^linor  articles  of  export  are  sulphur,  iron, 
sappan-wood,  gutCa-percha,  dammer,  rattans,  bamboos, 
benzoin,  and  camphor  from  the  interior  forests.  .  The 
camphor  is  that  from  the  DrycUxdanops  campkora^  (or 
which  so  high  a  price  is  paid  in  China,  and  the  whole  goes 
thither,  the  bulk  of  that  whole  being,  however,  extremely 
small  Very  little  silk  is  now  produced,  but  in  the  )  6ih 
century  the  quantity  seems  to  have  been  considerable. 
•What  is  now  wanted  for  the  local  textures,  which  are  in 
some  esteem,  is  imported  from  China. 

The  chief  attraction  to  the  considerable  trade  that'existcd 
at  Achln  two  centuries  ago  must  have  been  gold ,;  No 
place  in  the  East,  unless  Japan,  was  so  abundantly  sup- 
plied with  gold.  We  can  form  do  estimate  of  the  annual 
export,  for  it  is  impossible  to  accept  Valentyn's  statement 
that  it  sometimes  reached  80  bahars  (512,000  ounces!). 
Crawford  (1820),  who  always  reckoned  low,  calculated  the 
whole  export  of  Sumatra  at  35,530  ounces,  and  that  of 
Achin  at  10,450;  whilst  Anderson  (1826),  who  tends  to 
put  figures  too  high,  reckoned  the  whole  Ach(n  export 
alone  at  32,000  ounces.  The  chief  imports  to  Achln  are 
opium  (largely  consumed),'  rice  (the  indigenous  supply 
being  inadequate),  salt,  iron  ware,  piece-goods,  arms  and 
ammunition,  vessels  of  copper  and  pottery,  China  goods  Of 
sorts,  and  a  certain  kind  of  dried  fish. 

The  great  repute  of  Achin  at  one  time 'as  a  place  of 
trade  is  shown  by  the  fact)  that  io  this  port  the  fiurst  Dutch 
(1599)  and  first  English  (1602}  commercial  ventures  to 
the  Indies  were  directed.  Lancaster,  the  English  com- 
modore, carried  letters  from  Queen  Elizabeth  to  the  king 
of  Achin,  and  was  well  received  by  the  pynce  then  reign- 
ing, AUuddin  Sh^L  Another  exchange  of  letters  took 
^lace  between  King  James  I.  and  Iskandar  Mudain  1613. 
,Bnt  native  caprice  and  natural  jealousy  at  the  gro^-ing 
force  of  the  European  nations  in  those  seas,  the  reckless 
rivalries  of  the  latter  and  theix  fierce  desire  for  monopoly, 
were  alike  destructive  of  sound  trade;  and  the  English 
factory,  though  several  times  set  up,  was  nevei  long  main- 
tained. The  French  made  one  great  effort  under  Bcaulieu 
(1621)  to  establish  rektions  with^  Achin,  but  nothing 
camet)fit.  _        _ 

Still  the  forcigfl  trade  of  Achfzi^  though  subject  to  spas- 
modic interruptions,  was  important  l>unpier  and  others 
speak  o£  the  number  of  foreign  merchants  settled  there,'^ 
English,  Dutch,  Danes,  Portuguese,  Chinese,  Banyans 
from  Guzerat,  Ac  Dampier  says  the  roads  were  rarely 
without  ten  or  fifteen  sail  of  different  nations,  bringing 
vast  quantities  of  rice,  as  well  as  sUks,  chintzes,  muslins, 
and  opium.  Besides  the  Chinese  merchants  settled  at 
Achin,  others  used  to  come  annually  with  the  junks,  ten 
or  twelve  in  number,  which  arrived  in  June.  A  regular 
fair  was  then  established,  which  lasted  two  months,  and 
was  known  as  the  China  camp, — a  lively  scene,  and  great 
resort  of  foreigners. 

The  Achinese  are  not  identical  with  the  Malays  proper 
cither  in  fispcct  or  language.  ,  They  are  said  to  be  tdler, 


handsomer,  and  darker,  as  if  with  a  mixture  of  blood  from 
India  proper.  Their  language  is  little  known;  but  though 
it  has  now  absorbed  mud^  Malay,  the  original  part  of  it  is 
said  to  have  characteristics  connecting  it  both  with  the 
Batta  and  with  the  Indo-Chinese  tongues.  The  Achln 
literature,  however,  is  entirely  Malay;  it  embraces  poetry, 
a  good  deal  of  theology,  and  several  chronicles.  \ 

The  name  of  the  state  is  properly  AcKeh.  This  the 
Portuguese  made  into  Achem;  whilst  we;  with  the  Dutch, 
learned  to  call  it  Ackin.  The  hst  appears  to  have  been  a 
Persian  or  Indian  form,  suggested  by  jingling  analogy  with 
MAchin  (China).  i 

The  town  itself  lies  very  near  the  north-west  extremity 
of  Sumatra,  known  in  6harts  as  Achin  Head.  Here  a 
girdle  of  ten  or  twelve  small  islands  affords  protection  to 
the  ancboraga  This  faib  in  N.W.  winds,  but  it  is  said 
that  vessels  may  find  safe  riding  at  all  seasons  by  shifting 
their  berths.  The  town  lies  between  two'and  three  miles 
from  the  sea,  chiefly  on  the  left  bank  of  a  river  of  no  great 
size.  This  forms  a  swampy  delta,  and  discharges  by  three 
mouths.  The  central  and  chief  mouth  is  about^  100  yards 
wide,  and  has  a  depth  of  20  to  30  feet  within  the  bar. 
But  the  latter  has  barely  4  feet  at  low  tide;  at  high  tide 
it  admits  native  craft  of  20  or  30  tons,  and  larger  craft  in 
tbe  ramy  season  *  The  town,  Uke  most  Mahy  towns,  con- 
sists of  detached  houses  of  timber  and  thatch,  clustered  in 
enclosed  groups  called  kampongs,  and  buried  in  a  forest  of 
fruit-trees  The  chief  feature  is  the  palace  of  the  Sultan, 
which  ^mmunicates  with  the  river  by  a  -canal,  and  is 
enclosed,  at  least  partially,  by  a  wall  of  cut  stona 

The  valley  or  alluvial  phiiu  in  which  Achin  lies  is  low, 
and  subject  to  partial  inundation;  but  it  is  shut  in  at  a 
short  distance  from  the  town,  on  the  three  landward  sides, 
by  hilla  It  is  highly  cultivated,  and  abounds  in  small 
villages  and  kam pongs,  with  white  mosques  interspersed* 
The  hills  to  the  eastward  are  the  spurs  of  a  great  volcanic 
mountain^  upwards  of  6000  feet  in  height,  called  by  natives 
Yamuria,  by  mariners  "  the  Golden  Mo\intain.*^J^Of  .tho 
town  population 'we  find  no  mbderii  estimated 

The  real  original  territory  of  the  Achfnese,' called  by 
them  Great  Achfn^in  the  sense  of  Achln  proper),  consists 
of  three  districts  immediately  round  the  city,  distinguished 
respectively  as  the  26,  the  25,  and  the  22.  mdkims'  (or 
hundreds,  to  use  the  nearest  English  terra). 

Each  of  these  three  districts  has  two  heads,  called  pang* 
Itn/^as;  and  these,  according  to  some  modem  accounts, 
constitute  the  council  of  sta^who  are  the  chief  adminis- 
trators, and  in  whose  hands  it  lies  to  depose  the  sovereign 
or  to  sanction  his  choice  of  a  Successor.  Late  notices 
speak  of  a  chief  minister,  apparently  distinct  from  these; 
and  another  important  member  of  the  government  \  the 
ShAbandar,  who  is  over  all  matters  of  customs,  shipplmg, 
and  commerce. 

The  court  of  Achin,  in  the  1 7th  century,  maintained  a 
good  deal  of  pomp;  and,  according  to  Beaulieu,  the  king 
had  always  900  elephants.  These  animals,  though  found 
throughout  Sumatra,  are  now  no  longer  tamed  or  kept 

Hostilities  with  the  Portuguese  began  from  the  time  of 
the  first  independent  king  of  Achfn;  and  they  had  little 
remission  till  the  power  of  Portugal  fell  with  the  loss  of 
Malacca  (1641).  Not  less  than  ten  times  before  that 
event  were  armaments  despatched  from  Achin  to  reduce 
Malacca^  and  more  than  once  its  garrison  was  very  hard 
pressed.  One  of  these  armadas,  equipped  by  Iskacdar 
Mudain  1615,  gives  an  idea  of  the  king's  Resources.*  It 
consisted  of  500  saO,  of  which  250  were  galleys,  and 

*  Seven]  other  great  volcanic  cones  exist  in  the  Xchi'n  territory,  utd 
two  visible  from  seaward  rise  to  a  height  of  11,000  feet  or  more  in  tfae> 
unexplored  interior. 

*  A  mukim  b  said  properly  to  embrace  44  household*. 
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kmong  these  s  htiodred  ^ere  greater  than  any  then  naed  in 
feurope.  60,000  men  were  embarked*  with  the  king  and 
piis  women.  ' 

•  On  the  death  of  Tskandar^e  eneceesor  in  1641,  the  widow 
>raB  placed  on  the  throne;  and  as  a  female  reign  faYoored 
the  oligarchical  tendencies  of  the  Malay  chiefs,  three  more 
<]ueens  were  allowed  to  reign  cniocessively.  Though  this 
series  of  f onale  sovereigns  lasted  only  fiffy-«ight  years  alto- 
geUier,  so  dense  Is  a|^t  to  be  the  ignorance  of  recent  histoiy, 
that  long  before  the  end  of  that  pezibd  it  had  become  an 
accepted  belief  among  foreign  residents  at  Ach£n\hat  there 
never  had  been  any  sovereigns  in  Achin  except  females; 
and.hence,  by  an  easy  inference,  that  the  Queen  of  Sheba 
had  been  Queen  of  Achin  I 

In  1699  the  Arab  or  fanaticsl  "party  suppressed  female 
government^  and  put  a  chief  of  Arab  blood  on  the  throne. 
The  remaining  fiistoiy  of  Achin.  is  one  of  rapid  decay. 
Thirty  sovereigns  in  dl  have  reigned  from  the  beginning 
of  the  16th  century  to  the  present  day. 

After  the  restoiation  of  Java  to  the  Netherlands  in  1816, 
a  good  deal  of  weight  was  attached  by  the  neighbouring 
English  colonies  to  the  maintenance  of  our  influence  in 
Achin;  and  in  1819  a  treaty  of  friendship  was  concluded 
with  the  Calcutta  Qovemment,  which  excluded  other 
Buropean  nationalities  from  fixed  residence  in  Achin. 
When  the  home  Government,  in  1824,  made  a  treaty  with 
the  Netherlands,  surrendering  our  remaining  settlements 
in  Sumatra  in  exchange  for  oertahi  possessions  on  the  con- 
tinent of  Asia,  no  reference  was  made  in  the  articles  to  the 
Indian  treaty  of  1 81 9 ;  but  an  understanding  was  exchanged 
that  it  should  be  modified  by  us,  whilst  no  proceedings 
hostile  to  Achin  should  be  attempted  by  the  Dutch. 

This  reservation  was  foimaily  abandoned  by  our  Qovem- 
ment in  a  convention  signed  at  the  Ha^e,  November  2, 
1871;  and  little  more  than  a  year  elapsed  before  the 
government  of  Batavia  declared  war  upon  Achin.  Doubt- 
less there  was  provocation,  as  there  always  will  be  between 
such  neighbours;  but  the'  necessity  for  war  has  been 
greatly  doubted,  even  in  Holland.  A  Dutch  force  landed 
at  Achin  in  April  1873,  and  attacked  the  palaca  It  was 
defeated  with  considerable  loss,  including  that  of  the 
general  (Kohler).  The  approach  of  the  south-west  mon- 
soon was  considered  to  preclude  the  immediate  renewal  of 
r  the  attempt ;  but  hostilities  were  resujued,  and  Achin  fell 
i  in  January  1874. 

• '  (De  Barroe;  Faria  y  Souza;  Valcntyn,  voL  v. ;  Beaulieu 
(in  Th^not's  GoUection);  Dampier;  Marsden;  Crawfurd's 
Hist,  and  Deel,  of  the  IncL  Archip,;  J,  <^  Jnd.  Archip.; 
Dulaurier  in  J.AnaUque,  3d  s.  vol  viiL;  Andeison's  Acheen, 
1840;  Veth,  Aichini  &c  Leyden,  1873,.&c.)  (h.  y.) 
'*  AOHMET,  or  Ahm£D,  the  name  of*  three  emperors  or 
sultans  of  Turkey,  the  fint  of  the  name  reigning  from  1603 
to  1617,  the  second  from  1691  to  1695.  Achmet  III. 
succeeded  his  brother  Mustapha  IT.,  whom  the  Janissaries 
deposed  in  1703.  After  the  battle  of  Pultowa  in  1709, 
Charles  XII.  of  Sweden  took  refuge  with  him,  and  incited 
him  to  War  with  Peter  the  Great,  Czar  of  Russia.  Achmet 
recovered  the  Morea  from  the  Venetians  (1715);  but  his 
expedition  into  Hungary  was  less  fortunate,  his  army  being 
defeated  at  Peterwardein  by  Prince  Eugene  in  1716,  and 
again  near  Belgrade  the  year  after.  The  empire  was  dis- 
j^acted  during  his  feign  by  political  disturbances,  which 
[were  occasioned,  in  part  at  least,  by  his  mlsgovemment; 
and  the  discontent  of  his  soldiers  at  last  (1 730)  drove  him 
Irom  flie  throna  '\  He  died  in  prison  in  1736. 
r  AGHRA Yy  a  small  picturesque  lake  in  Perthshire,  near 
iLoch  Katrine,  20  nules  W.  of  Stirling,  which  has  obtained 
notoriety  from  Scotfs  allusion  to  it  in  the  Lady  of  the  Lake, 
i  AGHBOMATIC  GLASSES  are  so.  named  from  being 
sp.ciaify  eonsfaroeted^with  a  view  to  prevent'  the  confu^on 


of  colours  and  distortion  of  images  that  result  frum  tlte 
use  of  lenses  in  optical  inMruments.  When  white  light 
passes  through  a  len8»  the  different-coloured  rays  that  con-' 
stitute  it  are  refracted  or  bent  aside  at  different  angles,  and 
so  converge  at  different  foci,  producing  a  blurred  and 
coloured  imag&  To  remedy  this  compound  lenses  havo 
been  devised,  which  present  a  well-defined  image,  unsur-' 
rounded  by  coloured  b&nds  of  light  To  instruments  fitted 
with  lenses  of  this  kind  has  been  given  the  name  achromatie^' 
from  d  privative,  and  xp^f^^  colotyr.  The  celebrated  opti- 
cian, John  DoUond,  was  the  first  to  surmount  this  practical 
difficulty,  about  the  year  1757,  by  the  use  of  a  combination 
of  crown  and  flint  glasa     See  Optics,  Micbosgope,  dfa    4 

ACI  HE  ALE,  a  city .  and  *seaport  of  Sicily,  in  the 
Italian  province  of  Catania,  near  the  base  of  Mount  Etna. 
It  stands  on  solidified  lava,  which  has  here  been  deposited 
by  different  streams  to  a  depth  of  560  feet  The  town, 
which  has  been  almost  entirety  reH.*rected  since  the  earth- 
quake of  1693,  is  built  of  lava,  contains  many  handsome 
edifices,  and  is  defended  by  a  fortress.  Linen,  silks,  and 
cutlery  are  manufactured,  and  the  trade  in  cotton,  flax, 
grain,  and  wines  is  considerable.  The  place  is  celebrated 
for  its  cold  sulphurous  mineral  waters.  Near  Ad  Reals 
is  the  reputed  scene  of  the  mythical  adventures  of  Acis  and 
Qalatea;  and  on  this  account  several  small  towns  in  the 
neighbourhood  also 'bear  the  name  of  Ad,  such  as  Ad 
CasteUo,  Ad  Terra,  &c  Ad  Reale  has  a  popidation  of 
24,151. 

ACID,  a  general  term  in  chemistry,  applied  to  a 
group  of  compound  substances,  possessing  certain  very 
distinctive  characteristics.  All  acids  have  one  essential 
property,  vi&,  that  of  combining  chemically  with  an  alkalJ 
or  base,  forming  a  new  compound  that  has  neither  add 
nor  alkaline  charaeters.  The  new  bodies  formed  in  this 
way  are  termed  salu.  Every  add  is  therefore  capable  of 
produdng  as  many  salts  as  there  are  basic  substances  to  bo 
neutrdised;  and  this  sdt-forming  power  is  the  best  de- 
finition of  an  acid  substance. 

The  majority  of  adds  possess  the  following  conlivgeni 
properties:— 

1.  When  applied  to  the  tongue,  they  ^zcite  that  sensation 
which  is  called  sour  or  aeicL  .  '»  < 

2.  They  change  the  blue  colours  of  vegetables  to  a  red. 
The  vegetable  blues  employed  for  this  purpose  are  generally 
tincture  of  litmus  and  syrup  of  violets  or  of  radishes,  which 
have  obtained  the  name  of  re^t^ents  or  tests.  If  theso 
colours  have  been  previously  converted  to  z  green  by  alkalieaib 
th^  adds  restore  them. 

All  these  secondary  properties  are  variable;  and  if  we 
attempted  to  base  a  definition  on  any  one  of  them,  many 
important  acids  would  be  excluded.  Take  the  case  of  a 
body  like  silica,  so  widely  diffused  in  nature.  Is  pure 
silicious  sand  or  flint  an  acid  or  a  neutral  substance)  When 
it  is  examined,  it  is  found  to  be  insoluble  in  water;  to  be 
devoid  of  taste,  and  to  possess  no  action  on  vegetable  colour 
ing  matters;  yet  this  substance  is  a  true  acid,  because  when 
it  is  heated  along  with  soda  or  lime,  it  forms  the  new  body 
commonly  called  glass,  which  is  .chemically  a  salt  of  silidc 
add  Many  other  adds  resemble  silica  in  properties,  and 
would  be  mistaken  for  neutral  bodies  if  the  aalt-|brming 
power  was  overlooked  ^  . 

Another  metEod  of  regarding  an  add,  which  is  fonnd  of 
great  importance  in  discussing  chemical  reactions,  is  to  say 
an  add  is  a  salt  whose  base  is  water.  This  definition  is 
very  apparent  if  we  regard  what  takes  place  fn  separating 
the  add  from  a  salt  Li  this  decomposition  the  add  would 
appear  to  be  left  without  having  any  substitute  for  the 
removed  alkali  This  is  not  however  the  casei,  as  water  is 
found  to  enter  into  union  instead  of  the  base.  Thus  every 
true  add  must  contain  hydrogen;  and  if  this  is  displaced 
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by  a  metal,  salts  are  formed  directly.  An  acid  is  there^ 
fitro  a  salt,  whose  metal  is  hydrogei^  The  full  importance 
of  the  definition  of  an  acid  wiU.be  learned  under  the  head- 
ing Chemistry. 

ACID  ALIUS,  Valens,  a  very  distinguished  scholar 
and  critic,  bom  in  15G7  at  Wittstock,  m  Brandenburg. 
After  studying  at  Rostock  and  Uelmstaedt,  and  residing 
about  three  years  m  Italy,  he  took  up  his  residence  at 
Breslau,  where  he  professed  the  Roman  Catholic  religion. 
His  excessive  application  to  study  was  supposed  to  have 
caused  his  untimely  death,  which  occurred  in  1595,  when 
he  had  just  completed  his  twenty-eighth  year.  He  wrote 
notes  on  Tacitus  and  Curtius,  a  commentary  on  Plautus, 
and  a  number  of  poems,  which  ^re  inserted  in  the  DdicuB 
of  the -German  poets.  Bailletgave  him  a  place  among  his 
Enfans  Cdl^eSt  and  tells  that  he  wrote  the  commentary 
on  Plautus  and  several  of  the  Latin  poems  when  he  was 
only  seventeen  or  eighteen  years  of  age. 

ACINACES,  an  ancient  Persian  sword,  short  and 
straight,  and  ^om,  contrary  to  the  Roman  fashion,  on  the 
right  side,  or  sometimes  m  front  of  the  body,  as  shown,  in 
the  bas-reliefs  found  at  Persepolia  Among  the  Persian 
nobility  they  were  frequentlv  made  of  gold,  being  worn  as 
a  badge  of  distinction.  The  acinaces  was  an  object  of 
religious  worship  with  the  Scythians  and  others  (HerodL 
iv.62).     . 

ACIS,  in  Mythology t  the  son  of  Faunus  and  the  nymph 
Symsdthis,  was  a  beautiful  shepherd  of  Sicily,  who  being 
beloved  by  Qalatea,  Polyphemus  the  giant  was  so  enraged 
that  he  crushed  his  nval  with  a  rock,  and  his  blood  gush- 
ing forth  from  under  the  rock,  was  metamorphosed  into 
the  rnrer  bearing  his  name  (Ovid,  Met.  ziiL  750;  Sil.  Ital 
xiv.  221).  This  nver,  now  Fiume  di  Jaci,  or  Acque  Grandi, 
rises  under  a  bed  of  lava  on  the  easterly  base  of  Etna,  and 
passing  Aci  Reale,  after  a  rapid  course  of  one  mile,  falls 
into  th«  sea.  The  waters  of  the  stream,  once  celebrated 
for  their  parity,  are  now  sulphureous. 

ACKERMANN,  John  Chaistian  Gottlieb,  a  learned 
physician  and  professor  of  medicine,  bom  at  Zeulenroda, 
in  Upper  Saxony,  in  1756.  At  the  early  age  of  fifteen  he 
became  a  student  of  medicine  at  Jena,  where  he  soon 
attracted  the  favourable  notice  of  Baldinger,  who  undertook 
the  direction  of  his  studiea  When  BaJdinger  was  trans- 
ferred to  Gottingen  in  1773,  Ackermann  went  with  him, 
and  afterwards  studied  for  two  years  at  Hall&  A  few 
years'  practice  at  Stcndal  (1 778-99),  where  there  were 
numerous  factories,  enabled  him  to  add  many  valuable 
original  observations  to  his  translation  of  Ramazzini's 
Treatise  of  the  Diseases  of  Artificers  (1780-83).  In  1786 
he  became  professor  of  medicine  at  the  university  of 
Altorf ,  in  Franconia,  occupying  first  the  chair  of  chemistry, 
and  then,  from  1794  till  his  death  in  1801,  that  of  patho- 
logy and  therapeutics.  Dr  Ackermann's  knowledge  of  the 
history  of  medicine  may  be  estimated  by  his  valuable  con- 
tributions to  Harless's  edition  of  Fabricius'  Bibliotheca 
Groeca.  He  wrote  numerous  original  works,  besides  trans- 
lations. 

ACCEMETiE  (<lxoifi>7ro9,  sleepless),  an  order  of  monks 
instituted  by  Alexander,  a  Syrian,  about  the  middle  of 
the  5th  century.  Fouhding  on  the  precept,  Pray  zviihottt 
ceasing,  they  celebrated  divine  service  uninterruptedly  night 
and  day,  for  which  purpose  they  divided  themseNes  inta 
three  sections,  that  relieved  each  other  in  turn.  The 
chief  seat  of  the  Acoemet»  was  the  cloister  Studium  at 
Constantinople,  whence  they  were  sometimes  called  Studites, 
Having  adopted  the  monophysite  heresy,  they  were  put 
under  the  Papal  ban  about  the  year  536. 

ACOLYTE  (from  <Uoa(wi9o5,  an  attendant),  one  of  a 
minor  order  of  clergy  in  the  ancient  churdi,  ranking 
next  to  the  sub-dcocon.  _  We  learn  from  the  canons  of  the 


fourth  Council  of  Carthage  that  the  archdeacon,  at  theif 
ordination,  put  into  their  hands  a  candlestick  with  a  taper 
and  an  empty  pitcher^  to  imply  that  they  were  appointed 
to  light  the  candles  of  the  church  and  to  furnish  wine 
for  the  eucharist.  Their  dress  was  the  cassock  and  sur^ 
plice.    The  name  and  office  still  exist  in  the  church. 

ACONCAGUA,  a  province  of  Chile,  South  America,  is 
about  100  miles  long  by  40  miles  wide,  and  lies  between 
3r  30'  and  33^  20'  S.  lat,  and  70*»  and  71*  30'  W.  long., 
between  the  provinces  of  Valparaiso  and  Santiago  on  the  N, 
and  Coquimbo  on  the  S.  A  large  part  of  th@  province 
is  mountainous,  but  it  contains  several  rich  and  fertile 
valleys,  which  yield  wheat,  maize,  sugar-cane,  fruits,  and 
garden  produce  in  abundance.  In  &e  agricultural  dis- 
tricts there  are  raised  from  50  to  60  fanegas  of  wheat  for 
every  quadra,  equal  to  about  35  bushels  per  English  acre. 
The  province  has  also  mineral  resources,  but  not  to  such 
extent  as  Coquimbo  or  Atacama.  Its  chief  town  is  San 
Felipe.  The  mountain  Aconcagua,  one  of  the  loftiest 
peaks  of  the  Andes,  rises  to  the  height  of  23,910  feet 
above  the  sea  on  the  frontier  between  this  province  and 
Mendoza,  a  department  of  the  Argentine  Republie.  A 
nver  of  the  same  name  rises  on  the  south  side  of  the 
mountain,  and  after  a  course  of  230  miles  falls  into  the 
Pacific  12  miles  N.  of  Valparaiso.  Population  (1870), 
134.178. 

ACONITE,  AcoNiTUU,  a  genus  of  plants  commonly 
known  as  Aconite,  Monkshood,  Friar's  Cap,  or  Helmet 
(fiower,  and  embracing  aboi^t  18  species,  chiefly -natives  of 
the  mountaiuDus  parts  of  the  northern  hemisphere.  They 
are  distinguished  by  having  one  of  the  five  blue  or  ydlow 
coloured  sepals  in  the  form  of  a  helmet  j  hence  the  English 
name.  Two  of  the  petals  placed  under  the  hood  of  the 
calyx  are  supported  on  long  stalks,  and  have  a  hollow 
spur  at  their  apex.  The  genus  belongs  to  the  natural 
order  Ranunculaceae,  oi  the  Buttercup  family.  Acofiitum 
Napdlus^  common  monkshood,  is  a  doubtful  native  of 
Britain.  It  is  an  energetic  irritant  and  narcotic  poison. 
It  causes  death  by  a  depressing  effect  on  the  nervous  system, 
by  producmg  palsy  of  the  muscles  concerned  in  breathing,  and 
by  fainting.  A  tincture  prepared  by  the  action  of  spirit 
on  the  roots  is  uded  medicinally  to  allay  pain,  especially 
in  cases  of  ticL  Its  roots  have  occasionally  been  mistaken 
for  horse-radish.  The  Aconite  has  a  short  underground 
stem,  from  which  d^k-coloured  tapering  roots  descend.  The 
crown  or  upper  portion  of  the  root  gives  rise  to  new  plants. 
When  put  to  the  lip,  the  juice  of  the  Aconite  root  pro- 
duces a  feeling  of  numbness  and  tingling.  The  horse- 
radish root,  which  -belongs  to  the  natural  order  Cruci- 
feras,  is  much  longer  than  that  of  the  Aconite,  and  it  is 
not  tapering ;  its  colour  is  yellowish,,  and  the  top  of  the 
root  has  the  remains  of  the  leaves  on  it.  It  has  a  pun* 
gent  taste.  Many  species  of  Aconite  are  cultivated  in 
gardens,  some  having  blue  and  others  yellow  flowers. 
Aconihim  Lycoctonwn^  Wolfsbane,  is  a  yellow-flowered 
species  common  on  the  Alps  of  Switzerland.  One  species, 
Aconitum  heterophyllum,  found  in  the  East  Indies,  and 
called  Butees,  has  tonic  properties  in  its  roots.  The  roots 
of  Aconitum  ferox  supply  the  famous  Indian  fN'ipal) 
poison  called  Bikh,  Bi^  or  Nabea  This  species  Is  con* 
sidered  by  Hooker  and  lliomson  as  a  variety  of  Aconittsm 
Napellus.  Aconitum  palmatum  yields  another  of  the 
celebrated  Bikh  poisons.  Aconitum  luridum^  of  the  Him» 
layas,  also  furnishes  a  poison. 

ACONTIUS,  the  Latinised  form  of  the  name  of  Qiagoxo 
AcoNdO,  a  philosopher.  Jurisconsult,  engineer,  and  theolo 
gian,  bom  at  Trent  on  the  7th  September  1492.  He  em» 
braced  the  reformed  religion;  and  after  having taken«efugp 
for  a  time  in  Switzerland  and  Strasbui^,  he  came  to  Eng* 
land  about  1558*    Ho  waa  very  favourably  received  by 
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Qoecii  Klifflhftth^  at  whose  court,  if  is  said^  though  on, 
donbtful  aathoiity,  that  ha  resided  for  a  considerabk  period. 
"With  the  sanction  of  Parliament,  ho  carried  on  for  severai 
yean  extenaiTQ  works  for  the  embankment  of  the' Thames, 
and  so  reclaimed  a  large  quantity  of  waste  land,  part  of 
which  was  bestowed  upon  him  by  way  of  recompense.  His 
'gntitode  to  Queen  Eluabeth  was  expressed  in  the  dedica- 
tion to  her  of  his  celebrated  CoUecUon  of  the  Stratagems  of 
'SataHf  which  has  been  often  translated,  and  has  passed 
thiongh  many  editions.  Various  opinions  haTo  been  given 
of  this  work,  which  advocated  toleration  to  an  extent  that 
many  considered  indifierence.  The  nature  of  its  doctrine 
may  perhaps  be  best  gathered  from*  the  fact  that  it  gained 
for  the  author  the  praise  of  Anmnius,  and  the  strong  con- 
demnation of  the  Calvimsta.  Acontius  also  wrote  a  treatise, 
De  Methodoy  which  was  published  at  Basel  in  1558« .  He 
died  in  London  about  the  year  1566. 

AOORUS,  a  genus  of  monocotyledonous  plants  belonging 
to  the  natural  order  Anndea),  and  the  sub-order  Orontiaceae. 
Aeonti  Calamus,  sweet^edge  or  eweet-flaff,  is  a  native  of 
Britain.  It  has  aii  agreeable  odour,  and  has  been  used  as 
a  strengthening  remedy,  as  well  as  to  allay  spasms.  The 
starchy  matter  contained  in  its  running  stem  or  :hi2ome 
is  associated  with  a  fragrant  oil,  and  it  is  used  as  hair- 
powder.  Confectioners  form  a  candy  from  the  rhixomes 
of  the  plant,  and  it  b  also  used  by  perfumers  in  prepanng 
aromatic  vinegar. 

%  ACOSTA,  CnRisTOVAL  d',  a  Portuguese  naturalist,  bom 
St  Mozambique  in  the  early  part  of  the  16th  century.  On 
a  voyage  to  Asia  he  waa  taken  captive  by  pirates,  who 
exacted  from  him  a  very  large  ransom.  After  spending 
some  yeai8>in  India,  chiefly  at  Qoa,  a  Portuguese  colony, 
he  returned  home,  and  settied  as  a  surgeon  at  Burgos. 
Here  he  published  his  Tratado  de  las  drogas  p  medecinas 
de  las  Indias  orientcUes  (1578)  This  work  was  translated 
into  Latin,  Italian,  and  French,  became  well  known  through- 
oat  Europe,  and  is  still  consulted  aa  an  authority.  Acosta 
also  wrote  an  account  of  his  travels,  a  book  in  praise  of 
women,  and  other  works.  He  died  in  1580. 
^  ACOSTA,  Joseph  d',  a  celebrated  Spanish  author,  was 
bom  at  Medina  del  Campo  about  the  year  1539.  In  1571 
ha  went  to  Peru  as  a  provincial  of  the  Jesuit^;  and,  after 
remaining  there  for  seventeen  years,  he  returned  to  his 
native  country,  where  he  became  in  succession  visitor  for 
his  order  of  Aragon  and  Andalusia,  superior  of  Valladolid, 
and  rector  of  the  university  of  Salamanca,  in  which  city  he 
died  in  February  1600.  About  ten  years  before  his  death 
he  published  at  Seville  his  valuable  Histovia  Natural  y 
Mortd  de  las  Iridias^  part  of  which-  had  previously  appeared 
in  Latin,  with  the  title  De  Naiura  Novi  Orbu,  libri  duo. 
This  work,  which  has  been  translated  into,  all  the  principal 
languages  of  Europe,  gives  exceedingly  valuable  informa- 
tion regarding  the  condition  of  South  America  at  the  time 
On  the  subject  of  climate  Acosta  was  the  first  to  propound 
the  theory,  afterwards  advocated  by  Buffon,  which  attri- 
buted the  different  degrees  of  heat  in  the  old  and  new  con- 
tinents to  the  agency  of  the  winds.  He  also  contradicted, 
from  his  own  experience,  the  statement  of  Aristotie,  that 
the  middle  zone  of  the  earth  was  so  scorched  by  the  sun  as 
to  be  destitute  of  moisture,  and  totally  uninhabitable.  Even 
after  the  discovery  of  America  this  Aristotelian  dogma  was 
an  article  of  faith,  and  its  denial  was  one  ground  of  the 
charge  of  scepticism  and  atheism  brought  against  Sir  Walter 
Baleigh.  Acosta,  however,  boldly  declared  that  what  he 
had  seen  was  so  different  from  what  he  had  expectedj  that 
^he  could  not  but  *'  laugh  at  Aristotle's  meteors  and  his 
philosophy."  In  speaking  of  the  conduct  of  lus  country 
|nien,  and  the  meSns  they  employed  for  the  propagatldn  of 
their  faith,  Acosta  is  in  no  respect  superior  to  the  otner 
'prejudiced^  writers  of  his  countiy  and  age     Thouj[h  he 
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acknowledges  that  the  career  of  Spanish  eonquest  was 
marked  by  the  most  savage  cruelty  and  ojppression,  he  yet 
represents  this*  people  as  chosen  by  Qod  to  spread  the  gospel 
among  the  nations  of  America,  and  recounts  a  variety  ot 
miracles  as  a  proof  of  the  constant  interposition  of  Heaven 
in  favour  of  the  merciless  and  rapacious  invaders.  Besidea 
his  History,  Acosta  wrote  the  following  works ; — 1.  De  Pro-^ 
mtdgati/me  £vangeln  apud  Barbaras ;  2.  Dt  Ckristo  Reve- 
lato;  3.  De  Temporibus  Novissimis,  lib.  vi;  4.  Co7icionu7it> 
tomi  tti.  ^ 

^ '  ACOSTA,  Uriel  d',  a  Portuguese  of  noble  family,  waai 
bom  at  Oporto  towards  the  dose  of  the  16th  century.. 
His  father  being  a  Jewish  convert  to  Christianity,  ho  waa 
brought  up  in,  the  Roman  Catholic  faith,  and  stricUy  ob- 
serve the  rites  of  the  church  till  the  course  of  his  inquiriea 
led  him,  after  much^paioful  doubt,  to  abandon  the  religion 
of  his  youth  for  Judaism.  .  Passing  over  to  Amsterdam,  he , 
was  received  into  the  synagogue,  having  his  name  changed 
from  Gabriel  to  UrieL  He  soon  discovered,  however,  that 
those  who  sat  in  Moses*  seat  were  shameful  perverters  of 
the  law ;  and  his  bold  protests  served  t}nly  to  exasperate 
the  rabbis,  who  finally  punished  his  contumacy  with  the  ' 
greater  excommimication.  Persecution  seemed  only  to 
stimulate  his  temerity,  apd  he  soon  after  published  a  de- 
fence, Examen  das  tradv^oens  Phariseas,  dec,  in  which  he 
not  .merely  exposed  the  departures  of  the  Jewish  teachers 
from  the  law,  but  combated  the  doctrine  of  a  future  life,^ 
holding  himself  supported  in  this  position  by  the  silence*  of. 
the  Mosaic  Books.  For  this  he  was  imprisoned  and  fined, 
besides  incurring  public  odium  as  a>blasphemer  and  atheist. 
Nothing  deterred,  he  pursued  his  speculations,  which  ended 
in  his  repudiating  the  divine  authority  of  the  law  of  Moses. 
Wearied,  however,  by  his  melancholy  isolation,  and  longing 
for  the  benefits  of  society,  he  waa  driven,  in  the  inconsis- 
tency of  despairing  scepticism,  to  seek  a  return  to  the  Jewish 
conununion.  Having  recanted  his  heresies,  he  was  re- 
admitted after  an  excommunication  of  fifteen  years,  but 
was  soon  excommunicated  a  second  time  After  seven 
years  of  miserable  exclusion,  he  once  more  sought  admis- 
sion, and,  on  passing  through  a  humiliating  penance,  wa» 
again  received.  These  notices  of  his  singular  and  unhappy 
l^e  are  taken  from  his  autobiography,  Exemplar  Humaiiat 
VttoBy  published,  with  a  "  refutation,"  by  Limborch,  and 
republished  in  1847.  It  has  b«ibn  said  that  he  died  by 
his  own  hand,  but  this  is,  to  say  the  least^  doubtful.  His 
eventful  history  forms  the  subject  of  a  tale  and  of  a  tragedy 
by  Gutzkow. 

ACOTYLEDONES,  the  name  given  to  one  of  the  Classes. 
of  the  Natural  System  of  Botany,  embracing  flowerlesa 
plants,  such  as  ferns,  lycopods,  horse-tails,  mosses,  liverworts,, 
lichens,  sea-weeds,  and  mushrooms.  The  name  is  derived 
froin  the  character  of  the  embryo,  which  has  no  cotyledon. 
Flowering  plants  have  usually  one  or  two  cotyledons,  that 
is,  ileed-leaves  or  seed-lobes  connected  with  their  embryo ; 
while  in  flowerless  plants  the  body  representing  the  embnro 
consists  of  a  cell,  called  a  spore,  without  any  leaves.  The 
plants  have  no  flowers,  and  their  organs  of  reproduction  are 
inconspicuous,  hence  they  are  called  by  Linnaeus  crypto 
gamous.  Some  flowering  plants,  such  as  dodders,  have  no 
cotyledons;  and  some  have  the  cotyledons  divided  into 
more  than  two,  as  in  conifers.  Some  acotyledonous  spores, 
when  sprouting,  produce  a  leaf -like  expansion  called  a  pro« 
thallus,  on  which  the  organs  of  reproduction,  consisting 
of  antheridia  and  archegonia,  are  produced  This  is  well 
seen  in  the  case  of  ferns.  In  the  interior  of  the,  anthcrL 
dian  cells,  moving  filamentous  bodies,  called  spcrmatozoids, 
have  been  observed  These  fertilise  the  arcbogonial  cells, 
whence  new  plants  are  produced.  In  the  article  Botany 
these  plants  will  be  noticed  under  Class  III.  of  the  Natural! 
System. 
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ACOUSTICS 


ptfliiUkD.  L  A  COUSTICB  (from  <Sxd^,  to  hear)  is  that  biunch  of 
XjL  Katiiral  Philoeophj  which  treats  of  the  nature  of 
Mmndyand  the  laws  of  its  production  and  propagation,  in  so 
far  as  these  depend  on  physical  principles.  The  description 
of  the  mechanism* of  the  organ  of  voice' and  of  the  ear,  and 
the  difficult  questions  connected  with  the  processes  by 
which,  when  sonnd  reaches  the  drum  of  the  car,  ;t  is  trans- 
mitted to  the  brain,  must  be  dealt  with  in  separate  articles 
of  this  worL  It isto  the  physical  part  of  the  science  of 
acoostiGB  that  the  present  article  is  restricted. 

Pabt  L 

General  notiOM  <u  to  Vtbraiumi,  Wcmet,  d&c 

Soand  is        2.  We  may  easily  satisfy  (nmelTes  that,  in  every  in- 

'?|^  ^       stance  in  which  the  aetisatioQ  of  sound  is^excited,  ihe  body, 

nbrauons.  ^Jj^^^q^  thfrsoond  proceeds,  must  have  been  thrown,  by  a 

blow  or  other  means,  into  a  state  of  agitation  or  tremor, 

implying  the  existenoe  of  a  vibratory  motion,  or  motion  to 

and  fro,  of  the  particles  of  which,  it  consists. 

Thus,  if  a  common  glass-jar  be  struck  so  as  to  ^eld  an 
audible  sound,  the  existence  of  a  motion  of  this  kmd  may 
be  felt  by  the  finger  lightly  applied  to  the  edge  of 'the 
glass ;  and,  on  increasing  the  pressure  so  as  to  destroy  this 
motion,  the  sound  forthwith  ceases.  Small  pieces  of  cork 
put  in  the  jar  will  be  found  to  dance  about  during  the  con- 
tinuance of  the  sound ;  water  or  spirits  of  wine  poured  into 
the  glass  will,  tmder  the  same  circumstances,  exhibit  a 
ruffl^  surface.  The  experiment  is  usually  p6i)onned,  in  a 
more  striking  manner,  with  a  bell-jar  and  a  number  of 
small  light  wooden  balls  suspended  by  silk  strings  to  a 
fixed  fnuzie  above  the  jar,  so  as  to  be  just  in  contact  witb 
the  widest  part  of  the'  glass.  On  drawing  a  violin  bow 
across  the  edge,  the  pendulums  are  thrown  off  to  a  con- 
siderable distance,  and  falling  back  are  again  repelled, 
&a 

It  is  also  in  many  cases  possible  to  follow  with  the  eye 
the  motions  of  the  particles  of  the  sounding  body,  as,  for 
instance,  in  the  case  of  a  violin  string  or  any  string  fixed 
at  both  ends,  when  the  string  will  appear,  by  a  law  of 
optics,  to  occupy  at  once  all  the  positions  which  it  suc- 
cessively assumes  during  its  vibratory  motion. 
Sourd  it         3.  It  is,  moreover,  essential,  in  order  that  the  ear  may 
propagated  \^  affected  by  a  sounding  body,  that  there  be  interposed. 
^  vibra^   between  it  and  the  ear  one  or  more  intermediate  bodies 
tions  of  air,  (fnedia),  themselves  capable  of  ^molecular  vibraiion,  which 
kc  shall  receive  such  motion  from  the  source  of  sound,  and 

transmit  it  to  the  external  parts  of  the  ear,  and  especially 
to  the  membrana  tympani  or  drum  of  the  ear.  This  state- 
ment is  confirmed  by  the  weU-known  effect  of  stopping  the 
ear  with  soft  cotton,  or  other  substance  possessing  little 
elasticity. 

The  edr  aromid  us  forms  the  most  important  medium  of 
communication  of  sound  to  our  organs  of  hearing ;  in  fact, 
were  air  devoid  of  this  property,  we  should  practically  be 
without  the  sense  of  hearing.  In  illustration  of  the  part 
thus  assigned  to  the  atmosphere  in  acoustics,  an  apparatus 
lias  been  constructed,  consisting  of  a  glass  receiver,  in  which 
-is  a  bell  and  a  hammer  connected  with  clock-work,  by 
which  it  can  be  made  to  strike  the  bell  when  required. 
The  receiver  is  closed  air-tight  by  a  metal  plate,  through 
which  passes,  also  air-tight,  into  the  interior,  a  brass  rod. 
By  properly  moving  this  rod  with  the  hand,  a  detent  is 
released,  which  checks  the  motion  of  the  wheel-work,  and 
the  hammer  strikes  the  beU  continuously,  till  the  detent  is 
•jpnshed  into  ita  original  position.. .  Aa  long  as  the  air  in 


the  receiver  is  of  the  usual  atmospheric  density,  the  sound! 
is  perfectly  audible.  But  on  -rarefying  the  air  by  means 
of  an  air-puihp  (the  clock-work  apparatus  having  been 
separated  from  the  plate  of  the  pump  by  means  of  a  pad- 
ding of  soft  cotton),  the  sound  grows  gradually  fainter, 
and  at  last  becomes  inaudible^whcn  the  rarefaction -of  the 
air  has  reached*  a  very  low  point.  If,  however,  at  this 
stage  of  the  experiment,  the  metal  rod  be  brought  into 
contact  with  the  bell,  the  sound  will  again  be  heard^ 
clearly,  because  now  there  is  the  necessazy  communication 
with  the  ear.  On  readmitting  the  air,  the  sonnd  recovers 
its  original  intensity.  This  experiment  was  first  performed 
by  Hawksbee  in  1705. 

4.  Inasmuch,  then,  as  sound  necessarily  implies  theljvBof 
existence  in  the  sounding  body,  in  the  air,  dec,  and  (we^^'^ 
may  adfd)  in  the  ear  itself,  of  vibratory  motion  of  the  par-  °^°^^  * 
tides  of  the  various  media  concerned  in  the  phenomenon, 
a  general  reference  to  the  laws  of  such  motion  ia  essential 
to  a  right  understanding  of  the  principles  of  acoustics. 

The  most  familiar  instance  of  this  kind  of  motion  is 
afforded  by  the  pendulum,  a  small  heavy  ball,  for  instance, 
attached  to  a  fine  string,  which  is  fi;ced  at  its  other  end. 
There  is  but  one  position  in  which  the  ball  will  remain  at 
rest,  vix.,  when  the  string  is  vertical,  there  being  then 
equilibrium  between  the  two  forces  acting  on  the  body, 
the  tension  of  the  string  and  the  earth's  attractive  force  or 
gravity.  Thus,  in  the  adjoining  fig.,  if  0  is  the  point  of 
suspension,  and  CA  the  vertical  throng^  that  point  of 
length  /,  equal  to, the  string,  A  is  the  eqmlibrinm  position 
of  the  {Article. 

Let  now  the  ball  be  removed  from  A  to  P,  the  siring  being 
kept  tight,  so  that  P  describes  ~ 

the  arc  AP  of  a  qircle  of  radius 
equal  to  /,  and  let  the  ball  be 
there  dropped.  The  tension  of 
the  string  not  being  now  directly 
opposite  in  direction  to  gravity 
Q),  motion  will  ensue,  and  the 
body  will  retrace  the  arc  PA. 
In  doing  so,  it  will  continually 
increase  its  velocity  until  it 
reaches  the  point  A,  where  its- 
velocity  will  be  a  maximum,  and 
will  consequently  pass  to  the 

other  side  of  A  towards  Q.  But  now  gravity  tends  to 
draw  it  back  towards  *A,  and  hence  the  motion  becomeB 
a  retarded  one ; .  the  velocity  continually  dimininhAn^  and 
is  ultimately  destroyed  at  some  point  Q,  which  would  be 
at  a  distance  from  A  equal  to  that  of  P,  but  for  the 
existence  of  friction,  resistance  of  the  air,  &c,  which  make 
that  distance  less.  From  Q  it  will  next  move  down  with 
accelerated  motion  towards  A,  where  it  will  have  its  greatest 
velocity  in  the  direction  from  left  to  right,  and  whence  it 
wUl  pass  onwards  towards  P,  and  so  on.  Thus  the  body 
will  vibrate  to  and  fro  on  either  side  of  A,  its  amplitude  of 
vibration  or  distance  between  its  extreme  positionsgradually 
diminishing  in  consequence  of  the  resistances  before  men- 
tioned, and  at  last  being  sensibly  reduced  to  nothing,  tha 
body  then  resuming  its  equilibrium-position  A> 
^  If  the  amplitude  of  vibration  is  restricted  witlun  incon- 
siderable limits,  it  is  easy  to.  prove  that  the  motion  takes 
place  just  as  if  the  string  were  removed,  the  ball  deprived 
altogether  of  weight  and  urged  by  a  force  directed  to  the 
point  A,  and  proportional  to  the  distance  from  that  point. 
For  then,  if  m  be  any  position  of  the  baU,  the  chord  mA 
may  be  regarded  as  coincident,  with  the  tangent  to  the 
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circle  at  m,  and  tberefon  as  being  pcrpendicukr  to  Cnt.^ 
Hence  g,  acting  paiallel  to  CA,  being  resolved  along  Om 
and  4n<A,  the  fonner  component  is  counteracted  bj  the 
teiiflioii  of  the  string,  and  there  remains  as  the  only  effeo- 
1m  aicoeleratian,  the  tangential  component  along  inA, 

wfaiciiybythetEiangledf  loreesyiseqnalto^-^  or  |*Afli, 

and  18  therefore  proportional  to  Auk 
.  On  -diia  aoppontun  of  indefinitely  small  vibrationi^  the 
pendntam  is  iBOchronons;  that  is,  the  time  oocnpied  in 
passing  from  one  extreme  position  to  the  other  is  the  same, 
for  a  giTen  length  {  ol  the  pendolnm,  whateyer  the  extent 
of'vibratioa 

We  condnde  from  this  that;  whatover  may  be  the  natore 
of  the  forces'by  which  a'partade  is  urged,  if  the  resultant 
of  those  forces  is' directed  towards  a  fixed  point,  and  is 
proportional  to  the  distance  from  that  point,  the  particle 
will  oedllato  to  and  fro  about  that  point  in  times  which 
are  independent  of  the  amplitudes  of  the  vibrations,  pro- 
'▼ided  these  are  very  small  _^        "^ 

mA  5.  The  particle,  whoee  vibratory  motion  we  have  been 
tntuH'  oonaidering,  .is  a  solitary  particle  acted  on  by  external 
forces.  But,  in  acoustics,  we  have  to  do  with  the  motion 
of  particles  forming  a  connected  system  or  medium,  in^ 
whidi  the  forces  to  be  considered  arise  from  the  mtrtual 
actions  of  the  particles.  These  forces  are  in  equilibrium 
with  each  other  when  the  particles  occupy  certain  relative 
positions.  But,  if  any  new  or  disturbing  force  act  for  a 
short  time  on  any  one  or  more  of  the  particles,  so  as  to 
cause  a  mutual  approach  or  a  mutual  recession,  on  the 
removal  of  the  disturbing  force,  the  rdisturbed  particles 
win,  if  the  body  be  ekutie,  forthwith  move  towards  their 
respective  positions  of  equilibrium.  Hence  arises  a  vibra- 
tory motion  to  and  fro  of  each  about  a  given  point, 
analogous  to  that  of  a  pendulum,  the  velocity  at  that  point 
being  always  a  maximum,  alternately  in  opposito  directions. 
Thva^  for  example,  if  to  one  extremity  of  a  pipe  contain- 
ing air  were  applied,  a  piston,  of  section  equal  to  that  of 
the  pipe,  by  pushing  in  the  piston  slightiy  and  then  remov* 
ing  it,  we  should  cause  particles  of  air,  forming  a  thin 
section  at  the  extremity  of  the  pipe,  to  vibrato  in  directions 
puaUel  to  its  axis. 

In  order  that  a  medium  may  be  capable  of  molecular 
vibratio&s,  it  must^  as  we  haye  mentioned,  possess  deutieUy^^ 
that  is,  a  tendency  always  to  return  to  its  original  condi- 
tion when  slightiy  disturbed  out  of  it       *         •     .  - 
nMBta*       6.  We  now  proceed  to  show  how  the  disturbance  where- 
^>f^  by  ciertain  particles  of  an  elastic  meditmi  are  displaced  from. 
^"^^'^^  tueir  equiMMum-positions,  is  successively  transmitted  to 
^  the  te&jaining  particles  olthe  medium,  so  as  to  cause  these 
also  to  vibmto  to  and  fra 

Let  us  consider  a  line  of  such  particles  p,  a?,  a,  6,  &c 


y  xa^ack^h'  ^  i  e  f  g  hi  kj  m 
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equidiistant  from  each  pthef,  As  above;  and  suppose  one  of 
them,  say  a,  to  be  displaced,  by  any  means,  to  o^.  As  we 
have  seen,  this  particle  will  swing  from  Oi  to  «« ^^^  hsck 
e^ain,  occu|)^g  a  certain  time  T,  to  complete  'its  double 
v%ration.  But  it  is  obvious  that,  the  distance  between  a 
and  the  next  particle  d  to  the  rigjit  being  diminished  by 
the  dispbosment  of  the  former  to  a,,  a  tendency  is  gene- 
rated in  6  io  move  towards  a,,  the  mutual  forces  being 
too  longer  in  equilibrium,  but  having  a  resultant  in  the 
direction  5a^.  The  partide  h  will  therefore  also  suffer 
dispkoement^  and  be  compelled  to  swing  to  and  fro  about 
the  point  h.  For  similar  reasons  the  particles  c,  (f  .  .  . 
will  all  likewise  be  thrown  into  tibration.  Thus  it  is,  then, 
that  the  dlstorbance  propagates  itself  in  the  direction  under 
iDotisideration. .  There  is  evidently  also,  in  the  case  su^^ 


posed,  a  transmission  ffomii  toi,|v4fiSB.,id,in  the  opponto 
direction. 

)  Confining  our  attention  to  pronagatioa  In  the  direction 
abe . . .,  we  have  next  to  remark  Uiat  each  particle  in  that 
line  will  be  affected  by  the  distuAanoe  always  later  than 
the  particle  immediately  preeeding  it,  so  as  to  be  found  iu 
the  same  stage  of  vibration  a  certain  interval  of  time  after 
the  preceding  partidei 

'  7.  Two  particles  which  are  in  the  eame  stege  of  vibro^  ponai 
tiori,  that  is,  are  equally  di^laoed  tom  their  eqnilibrluxib 
positions,  and  are'moving  m  the  same  direction  and  wit^i 
equal  velocities,  are  said  to  be  in  the  same  jdAom.  Hence 
we  may  express  the  preceding  statement  more  briefly  thus: 
Two  partides  of  a  disturbed  medium  at  different  distancea 
from  the  pentre  of  disturbance,  are  In  the  same  phase  at 
different  times,  the  one  whose  distance  ftamiha^  otaitn  ia 
the  greater  being  later  than  the  othec 

8.  let  us  ii^  the  meantime  assume  thal^  the' iniervaW 
ah^  bc,ed..  .\  being  equal,  the  intervala  of  time  which| 
elapse  Ji>etween  the  like  phases  of  b  and  a,  of  c  and  6  . . .  .| 
are  also  equal  to  each  other,  and  let  us  consider  what  at 
any  given  instant  are  the  appearances  presented  bgr  the 
different  particles  in  the  row. 

,.  ,  T  being  the  time  of  i^  eomvUte  vibration  of  each  partido, 

let  —  be  the  interval  of  time  requisite  for  any  phase  of  a 
..  ji 

to  pass  on  to  b/^  Jf  then  at  a  certain  instant  a  is  displaced 
to  its  greatest  extent  to  the  ri^t,  b  will  be  somewhat  sd^rt' 
of,  but  moving 'towards,  Un  corresponding  position,  e  still 
further  short,  and  so  oo.  ^Proceeding  in  tiiis  way^^  we  shall; 
come  at  lengUk  to  a  partide  p,  for  which  the  distunce 
dp^p.  oh^  which  therefore  lags  in  ito  vibrations  behind  a 
T        '  1 

by  a  tiine  »;» x  —  «T,  and  is  consequentiy  precisely  in 

the  same  p&se  sa  ar  And  between  these  two  partidca 

a,  j9,  we  shall  evidentiy  have  partides  in  aJl  the  possible  , 

phases  of  the  vibratory  motiozL    At  hy  which  is  at  distance 

from  a  ■  j^  the  difference  of  phases  compared'  with  a, 

will  be  (T,  that  is,  k  will,»at  tiie  given  instant,  be  dia*' 

placed  to  tiie  greatest  extent  on  the  opposite  side  of  ite' 

equilibrium-position  from  that  in  which. a  is  displaced;  iu 

other  words,  A  is  in  the  exactiy  opposite  phase  to  a. 

9.  In  the  case- we  have  just  been  considering,  the  vibra^  Lc^^^ito- 
tions  of  the  partides  have  been  supposed  to  take  place  in  ^^  ^°^ 
a  direction  coinddent  with  that  in  which  the  distaxbanoe  ^^^^ 
passes  from  one  partide  to  another.  •  The  vibratioos^^re 

then -termed  ^oR^F^ftM&'iui/.  '^ 

But  it  need  scarcdy  be  observed  that  the  vibrations  may 
take  place  in  any  direction  whatever,  and  may  even  be 
curvilinear.  .  If  they  take  place  in  directions  at  right 
angles  to  the  line  of  progress  of  the  distorbancet,  they  are 
said  to  be  trat^sversoL  ^ 

10.  Now  the  reasoning  employed  in  the  preceding  case  w&ve  of 
will  evidentiy  admit  of  general  application,  and  vriD,  in  traosvenal 
particular,  hold  for  transversal  vibmtions.    Hence  if  wc  <l«Pl*o^ 
mark  (as  is  done  in  fig.  2)  the  positions  a,  ftj  Cj . .  .,  occupied  °^^^ 
by  the  various  particles,  when  swinging  transversely,  at  tho 
instant  at  which  a  has  ite  maximum  displacement  above  ite 
eqtulibrinm-poeition,  and  trace  a  continuous  line  running 
t^ugh  the  pointe  so  found,  that  line  will  by  ite  ordinates 
indicate  to  the  eye  tife  state  of  motion  at  the  given  instant,  < 


Fig.  2..  .    .   ^ 

Thus  a  and  p  aie'in'the  same  phcusi^is  srealso  5  and 
q,  e  and  r,  &c,  a  and  A  are  is  cppodte  p^oes,  as  are  also- 
6and^eandJ^dM; 
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Difltaoces  a/>,  bq,  bt.^  aeparating  particles  in  the  same 
phase,  and  each  of  which,  as  we  have  seen,  is  passed  over 
by  the  disturbance  in  the  time  T  of  a  complete  vihrar 
tion,  include  within  them  aU  the  possible  phases  of  the 
motion. 

Beyond  this  diBtance,  the  eorve  repeats  itself  exactly, 
that  is,  the  phases  recur  in  the  same  order  as  before. 

Now  the  figure  so  traced  offers  an  obvious  resemblance 
to  the  undulaUng  surface  of  a  lake  or  other  body  of  water, 
after  it  has  been  disturbed  by  wind,  exhibiting  a  wave 
with  its  troogh  AA^B,  and  its  crest  Bjd^C.  Hence  have 
been  introduced  into  Acoustics,  as  also  into  Optics,  the 
terms  tocne  and  undulation.  The  distance  a/>,  or  6^ . . . 
or  A  C,  which  separates  two  particles  in  same  phase, 
or  which  includes  both  a  wave-crest  and  a  wave-trough, 
is  termed  the  Ungth  of  the  ufove,  and  is  usnally  dmoted 
by  A. 

As  the  curve,  repeats  itself  at  intervals  each  —X,  it 
follows  that  particles  are  in  the  same  phaso  at  any  given 
moment,  when  the  distances  between  them  in  the  direction 
of  transmission  of  the  disturbance  »  A,  2X,  3A . . .  and  gene- 
rally •»  nX,  where  n  is  any  whole  number. 
.Particles  such  as  a  and  A,  b  and  i,  Ac,  which  are  at 

distances  ■■  ^X ,  being  in  opponU  phases,  so  will  also  be 

1  3 

particles  separated  by  distance,  rX  +  X  ■>  z^,  or,  in  general, 

by  -X  -f  mX  a  (2m  -f  1  )r ,  that  is,  by  any  odd  multiple  of  ^ 
*  * 

fl^dtiL.  ^^-  -^  ^^®  construction  to  the  one  just  adopted  for  the 
displacements  of  the  particles  at  any  given  instant,  may  be 
also  applied  for  exhibiting  graphi^iy  their  velocities  at 
the  same  instant  Erect  ^  the  various  points  a,  b,  e,  Ac, 
perpendiculars  to  the  line  joining  them,  of  lengths  pro- 
portional to  and  in  the  direction  of  their  velocities,  and 
draw  a  line  through  the  extreme  points  of  these  perpendi- 
culars ;  this  line  will  answer  the  purpose  required.  It  is 
indicated  by  dots  in  the  previous  figure,  and  manifestly 
forms  a  wave  of  the  same  length  as  the  wave  of  displace- 
ments, but  the  highest  and  lowest  points  of  the  one  wave 
correspond  to  the  points  in  which  the  other  wave  crosses 
the  line  of  equilinrium. 
Waves  for  12.  In  order  to  a  graphic  representation  of  the  displace- 
tUnS  vibrft-  °^®"^  ^°^  velocities  of  partides  vibrating  Umgiivdmcdly, 
liooa.  it  is  convenient  to  draw  the  lines  which  represent  those 
quantities,  not  il  the  actual  direction  in  which  the  motion 
takes  place  and  which  coincides  with  the  line  a  6  e  ^ .. .,  but 
at  rieht  angles  to  it^  ordinates  drawn  upwards  indicating 
dispuioements  or  velocities  to  the  right  (t.e.,  in  the  (iirec- 
tfon  of  transmission  of  the  disturl^ce),  and  or^  nates 
drawn  downwards  indicating  displacements  or  velocities  in 
the  opposite  direction.  When  this  is  done,  waves  of  dis- 
placement and  velocity  are  figured  identically  with  those 
tor  transversal  vibrations,  and  are  therefore  subject  to  the 
same  resulting  laws. 

13.  But  not  only  will  the  above  waves  enable  us  to  see 
at  a  glance  the  circumstances  of  the  vibratory  motion  at 
the  instant  of  time  for  which  it  has  been  constructed,  but 
also  for  any  subsequent  moment    Thus,  if  we  desire  to 

T 
consider  what  is  going  on  after  an  interval  -— ,  we  have 

simply  tP  conceive  the  whole  ^ve  (whether  of  displace- 
ment or  velocity)  to  be  moved  to  the  fight  through  a  dis- 
tance »a6.  llien  the  state  of  motion  in  which  a  was 
before  will  have  been  transferred  to  5,  that  of  6  will  have 
been  transferred  to  c,  and  so  on.  At  the  end  of  another 
such  interval,  the  state  of  the  particles  will  in  like  manner 
be  represented  by  the  wave,  if  pushed  onward  through 
nother  equal  space.  Jn  short,  the  whole  circumstances 
*nay  bo  pictured  to  the  eye  by  two  waves  (of  displacement 


Propagv 
tioQ  of 


and  of  velodty)  ad*iincing  continuously  in  the  line  abc . ., 
with  a  velocity  V  which  will  ^ke  it  over  the  distance  o^  is 

the  time --,Vbeingaiepefore-Y"^Y'*"T'^'^"f 

F 

This  is  fermed  the  velocity  of  propagation  of  the  wave, 
and,  as  we  see,  is  equal  to  the  length  of  the  wave  divided 
by  the  time  of  a  complete  vibmtion  of  each  particia 

If,  as  is  usually  more  convenient,  we  express  T  in  terms 
of  (he  number  n  of  complete  vibrations  performed  in  a 

given  time,  say  in  the  unit  of  time,  we  shaU  have  ^  -  a , 

and  hence  «t      « 

1 4.  There  is  one  veiy  im  jtortant  distinetien  between  the  VubtiA 
two  cases  of  longitudinal  and  of  transversal  vibrations  which  ^^  ^^^\ 
DOW  claims  our  attention,  viz.,  that  whereas  vibrations  of  J^^ 
the  latter  kind,  whan  propagated  from  particle  to  particle  Tibntcti 
in  an  elastic  medium,  do  not  alter  the  relative  distances  of 
the  particles,  or,  in  other  words,  cause  no  change  of  density 
throughout  the  medium;  longitudinal  vibrations,  on  tiie 
other  hand,  by  bringing  the  particles  nearer  to  or  further 
from  one  another  than  they  are  when  undisturbed,  are 
necessarily  accompanied  by  alternate  condensations  and 
rarefactions. 

Thus,  in  fig.  2,  we  see  that  at  the  instant  to  which  that 
fig.  refers,  the  displacements  of  the  particles  immediately 
adjoining  a  are  equal  and  in  the  same  direction ;  hence  at 
that  moment  the  density  of  the  medium  at  a  is  equal  to 
that  of  tlie  undisturbed  medium.  The  same  applies  to  the 
points  A,  p,  Ac,  in  whkh  the  displacements  are  at  their 
maxima  and  the  velocities  of  vibration  »  0. 

At  any  point,  such  as  c,  between  a  and  A,  ihe  displace- 
ments of  the  two  acyoining  particles  on  either  side  are  both 
to  the  right,  but  that  of  the  preceding  particle  \&  now  the 
greater  of  the  two,  and  hence  the  density  of  the  medium 
throughout  aA  exceeds  the  undisturbed  density.  So  at 
any  point,  such  as/,  between  A  and  A,  the  same  result  holds 
good,  because  now  the  displacements  are  to  the  left,  but 
are  in  excess  on  the  eight  side  of  the  point  /.  From  a 
to  A,  therefore,  tl^  medium  is  condensed. 

From  A  to  B,  as  at  ik,  the  displacements  of  the  two 
particles  on  either  side  are  both  to  the  Ufit  \h»X  of  the  pre* 
ceding  particle  being,  however,  the  gres^.  The  medium, 
therefore,  is  here  in  a  state  of  rarefaction.  And  in  like 
manner  it  may  be  shown  that  there  is  rarefaction  from  B 
to  p;  so  that  the  medium  is  rarefied  from  A. to  p. 

At  A  the  condensation  is  a  maximum,  because  the  dis- 
placements on  the  two  sides  of  that  pbint  are  equal  and 
both  directed  towards  A.  At  B,  on  the  other  hand,  it  id 
the  rarefaction  which  is  a  maximum,  the  displacements  on 
the  right  and  left  of  that  point  being  again  equal,  but 
direct^  outwards  from  B. 

It  clearly  follows  from  all  this  that„if  we  trace  a  curve 
of  which  any  ordinate  shaU  be  proportional  to  the  differ- 
ence between  the  density  of  the  corresponding  point  of  the 
disturbed  medium  and  the  density  of  the  undisturbed 
medium— ordinates  drawn  upwards  indicating  condensation, 
and  ordinates  drawn  downwards  rarefaction — that  curve 
will  cross  the  line  of  rest  of  the  particles  a  6  c . . .  in  the 
same  points  as  does  the  curve  of  velocities,  and  will  there- 
fore be  of  the  same  length  X,  and  will  also  rise  above  that 
line  and  dip  below  it  at  the  same  parts.  But  the  connec- 
tion between  the  toave  of  condensation  and  rarefaction  and 
the  wave  of  velocity,  is  still  more  fntimate,  when  the 
extent  to  which  the  particles  are  displaced  is  very  small,  as 
is  always  the  case  in  acoustics.  For  it  may  be  shown  that 
then  the  degree  of  condensation  or  rarefaction  at  any  point 
of  the  medium  is  proportional  to  the  velocity  of  vibration 
at  that  point     The  same  ordinates,  therefore,  will  rcpro- 
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Kut  Uid  degrees  of  oondenaation;  which .  represent  the 
relodtiea,  or,  in  other  words,  the  wave  of  tondensatoon  and 
tarelactimi  may  be  regarded  as  coiacadent  with  the  ?elocjt.y 

Ydoaty  tf  propagation  of  waves  of  kmgUudwU  duturbanee 

through  any  daatvc  medium, 

lorityof     15   Sir  Isaac  Newton  was  the  first  who  attempted  to  de- 

we.     tenrnne,  on  theoretical  grounds,  the  velocity  of  sound  in 

air  and  other  fluids.     The  formula  obtained  by  him  gives, 

however,  a  numerical  value,  as  regards  air.  falling  far  abort 

ol  the  result  derived  from  actual  erperimenti  and  it  was 

Dot  till  long  afterwards,  when  Uplace  took  up  thequea- 

toon,  that  complete  coincidence  was  arrived  at  bet^ien 

theory  and  observation.  .  Weare  indebted  to  the  late  m- 

feasor  Rankme,  of  Glasgow  {^hiJL  Trans.  1870,  p.  277)>, 

for  a  very  simple  Sid  elegant  investigation  of  the  qoeatioo, 

which  we  will  here  reproduce  in  an  abridged  form.  ^ 

Let  OS  ooncaivB  the  longitudinal  distnrbanoe  to  be  pro- 
paffated  throogh  a  medixim  contained  in  a  atnight  tube 
h^  a  tnuisverae  aectioo  ecittaltojimty,  butof  indflfimto 

Lrt"  two  transverse  pUnee  A,  A,  (fig.  3)  be  conceived 

as  moving  along  the  in-      _*        ■ .! 1^ — 

tenor  of  the  tube  in  the  ,    '^- '    -^^  '     r^.""*"-^; 

tame  direction  and  with,  ^i*— »►  f 

the  same  velocity  V  as  the  ^^^  3 

disturbance-wave  ttseli.  ^  ^  j^_  '  •  _ 

Let  ttj  «,  be  the  velocities'^  dispUcement  of  the  particles 
of  the  medium  at  A,  A,  respectively,  at  any  given  instant, 
estimatod  in  the  same  dir^ctipn  as  Y;  and  pjp.  the  eoire- 
spending  densities  of  the  medium. 

The  disturbances  under  consideration,  being  such  as 
jii-eaerve  a  permanent  type  throughout  their  propagation, 
it  follows  that  the  quantity  of  matter  between  A,  and  A, 
remains  constant  during  the  motion  of  these  planes,  or  that 
as  much  most  pass  mto  the  intervening  space  through  one 
of  them  as  uBSues  frem  it  through  the  other.  Now  at  A, 
the  velocity  of  the  particles  relatively  to  A,  itself  is  V  -  a, 
unooreb,  and  consequently  there  flows  mto  the  space  A,  A, 
through  A,  a  mass  (V  -  ujpi  in  the.umt  of  time.  ^ 

Forming  a  similar  expression  as  regards  A^  putting  m  for 
the  invariable  mass  through  which  the  disturbance  is  pro- 
pagated in  the  umt  of  time,  and  oonsidenng  that  if  p  de> 
note  the  density  of  the  undisturbed  medium,  m  is  evidently 
equal  to  Vp,  we  have— 

'  Now,  pip,  being  the  pressures  a£  A^  A,  respectively, 
and  therefore  p,  -  p^  the  force  generating  the  aooeleration 
M  -  n,,  m  unit  of  time,  on  the  mass  m  of  the  medium,  by  the 
second  law  of  motion, 

yjliTOinnftitig  u^,  u^  from  these  equations,  and  putting  for 

JL  ,  -^  ,  -  the  sjrmbols  «,^  s„  e  (which  theiefore  denote  the 

volumes  of  the  unit  of  mass  of  the^  distnii>ed  medium  at 
At,  A9  and  of  the  undisturbed  medium),  we  get: 

n^^hZh  and  V«-^  ^"A 
•i-«i  •i-«t 

Now,  if  (as  is  generally  the  case  in  sounds  the  changes 
»f  pressure  and  volume  occnmng  during  the  oisturbence  of 
the  medmm  are  very  small,  we  may  assume  that  these 
changes  are  proportional  one  to  the  other.  Hence,  denote 
mg  the  ratio  which  any  increase  of  pressure  bears  to  the 
dirainxilion  of  the  unit  of  volume  of  the  subetanoe,  and 

•  6es^' lUzvvU,  Theory  ^BmL p. SOSL 


which  is  termed  the  dastu:Up  of  the  substance,  by  ^  we 
shall  obtain  for  the  velocity  of  a  wave  of  longitudinal  di* 
placements,  supposed  small,  the  equation. ^ 


orV- 


(L) 


16  In  applying  this  formula  to  the  determinatiott  of  UplM% 
the  velocity  of  sound  in  any  particular  medium,  ft  la  corwctioe. 
requisite,  as  was  shown  by  Laplace,  to  take  mto  account 
the  thermic  effects  produced  by  the  condensations  and 
rarefactions  which,  as  we  have  seen,  take  place  m  the  sub- 
stanca  The  heat  generated  durmg  the  sudden  comprea- 
sion,  not  being  conveyed  away,  raises  the  v^ue  of  the 
elasticity  above  that  which  otherwise  it  would  have,  and. 
which  was  assigned  to  it  by  Sir  Isaac  Newton.  _ 

Thus,  in  a  pafeet  gas,  it  is  demonstrable  by  the  pnn-i 
dples  of  Tbsbmodtii  AiocB,  that  the  elasticity  e,  which,  in ; 
the  undisturbed  state  of  the  medium,  would  be  siinply 
equal  to  the  pressure  p,  is  to  be  made  equal  to  yp,  where 
y  ia  a  number  exceeding  unity  and  represents  the  ratio  of 
the  specific  heat  of  the  gas  under  constant  praanre  to  its 
specific  heat  at  constant  volume.  ^ 

^t  Hence,  as  air  and  most  other  gases  may  be  pracDcaUy 
regarded  as  perfect  gases,  we  have  for  them: 


V-J^-J^ 


(ID 


^1*7    Prom  this  the  following  inference  may  be  drawn:—  V«loe(ty  of 
T>io*  velocity  of  sound  in  a  given  gas  13  unaffected  ^Y^^^^^^ 
c.  mge  of  pressure  if  unattended  by  change  of  temperature.  ^^^^^, 
For,  b^  Boyle's  law,  the  ratio  ?  is  constant'  at  'a  given  jJJJ^J^ 
temperature  '  The  accuracy  of  this  inference  has  been  con- 
firmed by  recent  experiments  of  Begnault 

18.  To  ascertain  the  influence  of  change  of  temperature  s^et  at 
on  the  velocity  of  sound  in  a  gas,  we  remark  that,  by  Gay  "^^^ 
Lussac's  law,  the  pressure  of  a  gas  at  different  temperar  ^Jf^ 
turee  vanea  proporUoDally  both  to  its  density  p  and  to^ 
1  +a<,  where  t  is  the  number  of  degrees  of  temperature 
above  freezing  pomt  of  water  (32  Fahr.),andtti8thee^pan. 
sion  of  unit  of  volume  of  the  gas  for  eveiy  degree  above 

I      If,  therefore,  p,p,p.^p;denot»themesi^^^ 
corresponding  to  temperaturee  32*  +  <^  and  32^,  we  have:. 

£-1(1 +aO 

and  hence,  denoting  the  corrcspoading  velocities  of  aonnd 
by  V,  V^  we  get: 

J^-J(i-»-*0 

whence,  a  being  always  a  very  smaD  fraction,  is  obtained 
veiy  nearly. 

J..1  +^£andV.Y.-^.t.V^ 

The  velocity  increaBos,  therefore,  by  |V»  for  every  da- 

gree  of  rise  of  temperature  above  33*.  .    ,„  .  .         -_ 

19.  The  general  expression  for  V  given  m  (p-M^y  be  ^^0|« 
put  in  a  differ^t  form,   if  we  introduce  a  height  H  of  tbc  J^~«^ 
gas,  regarded  as  having  the  same  density  p  throughout  and 
exerting  the  pressure  p  then  p^gpSSi^  where ^  ia  the 
acceleration  of  gravity,  and  there  renilta; 

Now  Jfn  or  J^^\  ia  the  velocity  D  which  wonld 

*oe  aoqinied  by  a  badj  CiHn^  ta  faciiafroiii.a  hei^t  -^  • 
Hence  V-UJ> 
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If  y  were  equal  to  1,  V  «  U,  which  is  the  result  oBtainecT 
by  Newton,  and  would  indicate -that  the  velocity- of  sound' 
in  a  gaa  equals  the  velocityof  a'body  falling  from  a  height 
equal  to  half  of  that  of  a^homogeneous  atmosphcra^of^the 

NuracricAi       20.  In  common  dry  air  at  32°  Fahr.,  ^  being*  32*2  ft,  and 
•alne4)f  V  the  mercurial  Aarometer  30  ins,  or  2-5'ft,'the^dcnsity  of 
lo  air.        ^^  ^  to  that  of  mercury  as  I:  10,485"6;   hence  H» 
10,458-6  x2-5ft.- 26,214  ft. 

Also  v«  1-408 

Hence  V^s.  Vl.4a8x  32,2  x  26,214  -1090  ft- 
and,  by  §  18,  the  increase  of  velocity  for  each  degree^  of  rbo^ 

.     ,  ^       /    V  •  ^\'    1000         ^45>      r  ^^t\..t^ 

of  tcmperature;(^a-bemg  ^j  ^  Ii§^  <^^   Syj  ^^MlO-^ft..; 

1-  ft  very  nearly. 
V 10  diffe-       21.  If  the  valu6  of  y  were  the  samc^for-different  gases,^ 
^        it  is  obvious  from  formula  V  — -.    /y  ?  that,  at  ^  given 

temperature,  the  ^elociticd  of  sound  in  those  gases  would  be  to 
each  other  inversely  as  the  square  roots  of  their  deiisities. 
Regnault  has  found  that  this  is  so  for  common  air,  carbonic . 
acid,  nitrous  oxide,  hydrogen  and  ammoniacal  gas  (though 
less  so  as  regards  the  two  last). 

22.  The  experimental  determination-  of  the  velocity  of 
sound  in  air  has  been  carried  out  by  ascertaining  accurately-, 
the  time  intervening  between  the  flash  and  report  of  a  gun .  \. 
as  observed  at  a  given  distance,  an^  dividing  the  distance 
by  the  time.     A  discussion  of  the  many  experiments -con- 
ducted on  this  prineiple  in  various  countries  and  at  various; 
periods,  by  Van  Dcr  Kolk  (Lond.  and  Edin.  Phil,  llag.t^ 
July  1865),  assigns  to  the  velocity  of  sound  in  dry  air  at 
32°  Fahr.,  1091  ft  8  in.  per  second,  with  a  probable  error 
of  *3-7  ft;  and  still  more  recently  (in  1871)  Mr  Stone,.: 
the  Astronomer  Royal  at  the  Cape  of  Good  Hope,  has 
found  109d*6  as  the  result  of  careful  experiments  by  him- 
self there.     The  coincidence  of  these  numbers  ^ith  that 
we  have  already  obtained  theoretically  sufficiently -estab-i 
lishes  the  general  accum<;y  of  the  theory, 

23.  Still  it  cannot  be  overlooked  that* the -forinuia  for 
minieniity  V  is  founded  on  assumptions  which,  though  approximately, 

»<>'"»a.  ^j^  jjQt  strictly  correct  Thus,  the  air  is  not  a  perfect  gas, 
nof  is  the  variation  of  elastic  force,- caused  by  the  passage 
through  it  of  a  wave  of  disturbance -always  very  small  in 
comparison  with  the  clastic  force  of  the  undisturbed  air. 
Earnshaw  (1858)  first  drew  attention  to  these  points,  and 
came  to  the  conclusion  that  the  velocity  of  sound  increases 
-tvith  its  loudness,  that  is,  ^ith  the  violence  of  the  disturb- 
iincc.  In  confirmation  of  this  statement,  he  appeals  to  a 
lingular  fact,  viz.,  that,  during  experiments  made  by 
Captain  Parry,  in  the  North  Polar  Regions,  for  determin- 
ing the  velocity  of  sound,  it  was  Invariably  found  that  the 
-report  of  the  discharge  of  cannon  was  heard,  at  a  distance 
of  2|  miles,  perceptibly  earlier  than  the  sound  of  the  word 
firt^  which,  of  course,  preceded  the  discharge. 

As,  in  the  course  of  propagation  in  unlimited  dr,  there 

1^^  gradual  decay  in  the  intensity  of  sound,  it  would  fol- 

lowthat  the  velocity  must  also  gradually  decrease  as  the 

sound  proceeds  onwards.     This  curious  inference  has  been- 

verified  experimentally  by  Regnault,  who  found  the  velocity 

of  sound  to  have  decreased  by  2*2  ft  per  second  in  passing 

jftom  a  distance  of  4  000  to  one  of^7500  feet 

^'  «iepooa»      ^^-  Among  -other  interesting  results^  derived^  %  'the- 

>D  ihti        accurate  methodstadoptcd*by*RQgnault,*but  which  want  of 

litch-af      space -forbids  u.«i*to-*dcscribe,.'may-be^mentioned?the^e- 

pcndencc  of  the  velocity»of* sound  on  its  pitch,.lower  notes 

being,  ra^.7x<r. /transmitted  at  a  more  rapid  rate  than  higher 

ones.     Thus,  the'fundamcptaUnote  of.-^a^f.trumpetiJtravol.s 

faslCK/tlian-its  harmnnicsv 


25:  The  velocity  of  sound' in  liquids  and  solids  (IBmdls-^Vufix^u.] 
,  placements  being  longitudinal),  may  be  obtained  by  fonDulaF*nd  s:*ud^ 
(I.),,  neglecting  the  thermic  effects^ofUhe*>comprcssions:an<{ 
expansions  as  being  comparatively>.inconsidcrablc,>and  may 
^bc  putin  other  forms: 

Thus^if  we»dcnote-by-f  thc'change-iniength  of  one  foot 
of  a  column  of  the  substance^ produced^ byntarovm^wcight 

.  w,  then  €  being  =  -  or  — ,  we  have  -«  ?  andrhcnce: 


^Vf- 


(IV.) 


/  d^peody 


OUQ^ 


or,,  replacing  -  (which^  is  the*' length  -  in  feet>-6f  a. column 

•  that^ would  •  be  -  increased'  I  foot  by  the  •  weight  •  of  L cubic 
:foot).by7, 

V-^  •  •  .        (V,) 

which  shows  that  the  velocity  is  that  du6:to  a  fall  through 

Of,  again,  in  the  case  of  a  liquid',,  if  .17  denote  the  change 
of  volume,,  which  would-be  produced 'by.  an  increase  of 
pressuro'^  equal  to  one  atmosphere,  or  to  that  of  a  column 
H  ot  the  liquid,  since  J  is  tEo-  change^  of  volume-due  to 

weight  of  a  column  I  of  the  liqnid)-aa<f;'.  -  «  y  and'  - 
^—,  we  get 

y^j^  (VI 

^  t.  For  water,   -^    »  20,000' very..near!y;-H«34"ft- Via  *o 

and  hence  V  «  4680'f eefc 

ThiA  namber  coincides  very-  closely  with  the  value  ob- 
tained, whether  by  direct  experiment,,  as  by  CoUadon-and^ 
Sturm  oh  the  Lake  of  -Geneva  in  1826,  who  found  470S, 
or  by  indirect  means  which  assign  to  t^e- velocity  ia  the 
water  of  the  River  Seine  at  59"*  Fahr.  a  velocity.of  4714  ft. 
(Wertheim). 

Ex.  2.  For  iron.     Let  t^e  weight  necessary^to  double  V  in  ira» 

the  length  of  an  iron  bar.  be  4260  millions  of  lbs.  on  the 

square  foot     Then  a  length  /  will  be  extended>to  r+ 1  by 

-          -  4260  millions  Ibal        .,  -^      -«.     ^,       , 

a  force  of -, ; —  oij  the  sq.  ft,    This^. -.therefore, 

by  our  definition  of  7,  must" be  tl^e  weight-  of<a  cubic  foot 
of  the  iron.  Assuming  the  density  of  iron  to  be  7  8,' and 
62 '32  lbs.  as  tbe  weight  df  a  cubic  foot ^  of  water,  we  get 
7*8  X  62-32  or  486  lbs.  as  the  weight  of  an  equal- bulk  of 


irOn.   '  Hence 


4260  milliona 


426(V 

■k486«and7--;^r   Jnillions, 

4oo 


.which  gives  *V*  7^  *^??:^^  milHona 
^    /456b  x^aOOO^lOOO  V284 

"br  V-  17,000  fee^persecondmeariy. 

As  in- the  case  of  water.and'iroft^;SO^  in-*gcncral,:it'may 
t>e  stated  that  sound' travels ''faster*  in- liquidsHhan*  in -air^ 


and  still  ^faster  in  solids,  theratio^  -  ^Being  least  in\gascs» 

and  greatest  in  solids^ 

26.  Biot,  about  50  years^ago,,^availed-himsclf^o^thc  £.\i..€n- 
'  great  difference  in  the  velocity  of  the  propagation  of  ►sound  mcuLiJ  1 
through  metals  and  through  air, 'to  determinerv the  ratio  of  ^"^'^"^ 
the  one  velocity  to  the  other*    A  belhplaced>nearoner€x-  j^^^^J^ 
tremitjr  of  a  train  of*  iron-  pipes  forming  at  joint' length -of 
upwardsof  3000  feet7i>eing  struclnat  the^«ame  instant'^a- 
the'8ame»*cxtremity  of  the- pipe,  a^pereon^-'placed>«trlhe 
•-other  extremity  heard  'first' the  mound'^of^lhesblo^onrrth^ 
,  C£in^conveyed  through  the  iron;  and  then,- after. an  interval^ 
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of  time,  which  was  noted  as  Qociiratety  as  possililc,  the 
sound  of  the  hell  transmitted  through  tlie  air.  The 
result  was  a  velocity  for  the  iron  of  10*5  times  that  in  air. 
Similar  experiments  on  iron  telegraph  wire,  made  more 
recently  near  Paris  by  AVertheim  and  Breqnet,  have  led  to 
an  almost  identical  number.  Unfortunately,  owing  to 
the  metal  in  those  oxpofiments  not  forming  a  continuous 
whole,  and  tu  other  causes,  the  results  obtained,  which  fall 
short  of  those  otherwise  found,  cannot  be  accepted  as  correct 
'  Other  means  therefore,  of  an  indirect  character,  to  which 
we  will  refer  hereafter,  have  been  resorted  to  for  deter- 
mining the  velocity  of  sound  in  solida  Thus  Wertheim, 
from  tLe  pitch  of  tihe  lowest  notes  produced  by  longitudinal 
friction  of  wires  or  rods,  has  been  led  to  assign  to  that 
velocity  values  ranging,  in  different  metals,  from  16,822 
feet  for  iron,  to  4030  for  lead,  at  tempemture  68"  Fahr., 
and  which  agree  most^reoaarfcably  with  those  calculated  by 

means  of  the  formula  V  •    /-      He  points  out.  however, 

that  these  values  refer  only  to  solids  whose  cross  dimensions 
arc  small  in  com])anson  witli  their  length,  and  that  iu  order 
to  obtain  the  velocity  of  sound  in  an  aniimited  solid  moss, 
It  18  requisite  to  multiply  the  value  as  above  found  by 
y  I  or  f  nearly.  For  while,  in  a  solid  bar,  the  extensions 
and  contractions  dne  to  any  disturbance  take  place  laterally 
OS  well  as  longitudinally ,  in  an  extended  solid,  they  can 
only  occoi  in  the  bttor  direction,  thus  increasing  the 
value  of  €. 

27  To  complete  the  discussion  of  the  velocity  of  the 
propagation  of  sound,  we  have  still  to  consider  the  case  of 
transversal  vibrations,  such  as  are  executed  by  the  points 
of  a  su-etched  Wire  or  cord  when  drawn  out  of  its  position 
of  rest  by  a  blow,  or  by  the  friction  of  a  violin-bow. 


n«.4 

|^>t7  «C     Let  or  (fig.  4)  be  tho  position  of  the  string  when  undis- 

y^ .   tiirbed,  ninp  when  displaced.     We  wiU  suppose  the  amount 

isToid  ^^  displacement  to  be  very  small,  so  that  we  may  regard 

ratioHL.  the  distance  between  any  two  given  points  of  it  as  remain- 

uig  the  same,  and  also  that  the  tension  P  of  the  string 

IS  not  changed  in  its  amount,  tmt  only  in  its  direction, 

which  is  that  of  the  string. 

Take  any  origin  o  in  ox,  and  a5»6e»  &t  (a  very  small 
quantity),  Uien  the  perpendicnhirs  am,  bn,  cp,  bib  the  dis- 
placements of  abc  Let  k,  Ihe  the  middle  points  of  inn, 
np;  then  H  (which  «>mn  oi  ab  very  nearly)  may  be  re- 
garded as  a  veiy  small  part  of  the  strmg  acted  on  by  two 
forces  each  -  F,  and  acting  at  n  in  the  directions  np,  nm. 
These  give  a  component  parallel  to  ac,  which  on  our  sup- 
position is  negligible,  and  another  F  along  nb,  such  that:  ' 

F-P(sin^-sin^-P  ("!? ^^)^'P.'!^ 

Now  if  e  -B  a  length  of  string  of  weight  equal  to  P,  and 
the  string  be  supposed  of  uniform  tliickness  and  density, 

the  weight  of  iia- .  I^  .  -.  Ex,  and  the  mass  mSl  klm 

^^         '     • 

Ucnco  tlie  occclcration  /in  direction  nb 
P         nq-pr 


/- 


IT  xfo  denote  ma  by  y,  oa  by  x,  and  the  tiine  by  ^  «B 
shall  readily  see  that  this  equation  becomes  pltimati^y, 

which  is  satisfied  by  putting 

y-^(^+  Jffc,  O  +  ^C-JP-  ^/5^0 
where  ^  and  ^  indicate  any  functions. 

Now  we  know  that  if  for  a  giveo^  value  of  C,  d?be  io^ 
creased  by  the  length  X  of  the  viravo,  ^e  value  of  p  remainfl 
unchanged;  hence, 

But  this  condition  is  equaUy  satisfied  for  a  given  value  of 

—  .^  _ 

X,  by  increasing   Jgc  C  by  A,  uc.,  increasing  t  by  *J^  • 

This  therefore  must »  T  (the  time  of  a  complete  vihratioii 

of  any  point  of  the  string),     ^ut  V»x,.     Hence, 

V-^-c  .    (VIL)- 

is  the  expression  for  the  velocity  of  sound  when  due  to 
very  small  transversal  vibrations  of  a  thin  wire  or  chord, 
which   veloaty  is  consequently  the  same  as  would  be 


acquired  by  u  body  falling  through  a  height  equal  to  one 
half  of  a  length  of  Uic  chord  such  as  to  have  a  weight 
equal  to  the  tension. 

The  above  may  also  be  put  in  tho  form-* 

where  P  is  the  tension,  and  w  the  wcQght  of  the  unit  of 
length  of  the  chord. 

28.  It  appears  then  that  while  sodnd  is  propagated  by  Compori- 
longitudinal  vibrations  through  a  given  substance  with  ifaie  •<»>  of  v 
same  velocity  under  all  dreumstances,  the  rate  of  its  trans-  ^^^^j 
mission  by  transversal  vibrations  through  the  same  sub-  f^,  |oq^ 
stance  depends  on  the  tension  and  on  the  thickness.    The  tadissi 
former  veloci^  bears  to  the  latter  the  ratio  of   Jl:  ,Je,  vilnsttonA. 
(where  ^  is  the  length  of  the  substance,  which  would  be 
lengthened  one  foot  by  the  weight  of  one  foot,  if'we  take 

the  foot  as  oar  mut)  or  of  ^-  :  1,  that  is,  of  the  squaie 

root  of  the  length  which  would  be  extended  one  foot  by 
the  weight  of  e  feet,  or  by  the  tension,  to  1.     This,  for 
ordinaiy  tensions,  results  in  the  velocity  for  longitudinal 
Vibrations  being  veiy  much  in  excess  of  that  for  transvenal . 
vibrationa 

29.  It  is  a  well  known  fact  that,  in  all  but  very  excep-  Lew  of 
Lionel  cases,  the  loudness  of  any  sound  is  less  as  the  die-  dsesy  of 
tance  increases  between  the  source  of  ^und  and  the  ear.  JjJ^*^  ^  ^ 
The  law  according  to  which  this  decay  takes  place  is  the  ^^^  ii,. 
same  as  obtains  in  other  natural  phenomena,  vis.,  that  in  cwied  <ii» 
an  unlimited  and  uniform  medium  the  loudness  or  intensity 
of  the  sound  proceeding  from  a  veiy  small  sounding  body 
(strictly  speaking,  a  point)  varies  inversely  as  the  square 
of  the  distance.    This  follows  from  considering  that  the 
ear  AC  receives  only  the  conical  portion  OAC  of  the  whole 
volume  of  Soimd  emanating  from  O,  and  that  in  order  that 
an  eap  BD,  placed  at  a  ^ 
greater  distance  from  O, 
may    admit    the    same 
quantity,  its  area  must  be 
to  that  of  AC :  as  OB*  : 
0A«      But  if  A'  -  AC 
be  situated  at  same  dis-                       ^^'  *• 
tance  as  BD,  the  amount  of  sound  received  by  it  and  hf 
BD  (and  therefore  by  AC)  will  be  as  the  ana  of  A^  or 
AC  to  that  of  BD.    Hence,  the  intensities  of  the  eonnd  tt 
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licnrd  by  the  same  ear  at  the  distances  OA  and  OB  are  to 

each  other  as  OB-  to  OA* 

fi.rtuenccof      30.  In  order  to  verify  the  above  law  ^hen  the  atmo- 

iimint&bad  aphere  forms  the  intervemng  medium,  it  would  be  necessary 

density  oi    ^  ^^^  ^^  ^^  ^  oonsiderable  elevation  above  the  earth's 

iatensity  oi  surface,  the  ear  and  the  source  of  sound  being  separated 

bouDd.        by  air  of  constant  density.     As  the  density  of  the  air 

diminishes,  we  should  then  find  that  the  loudness  of  the 

sound  at  a  given  distance  would  decrease,  as  is  the  case  in 

the  air-pump  ezpermient  previously  described.     This  arises 

from  the  decrease  m  the  quantity  of  matter  impinging  on 

the  ear,  and  the  consequent  diminution  of  its  tU^vcu 

The  decay  of  sound  due  to  this  cause  is  observable  in  the 

rarefied  air  of  high  mountainous  regions.    De  Saussure,  the 

oelebiated  Alpine  traveUer,  mentions  that  the  report  of  a 

pistol  at  a  great  elevation  appeared  np  londer  than  would 

a  small  crater  at  a  lower  level. 

But  it  is  to  be  remarked  that,  according  to  Poisson, 
when  air-strata  of  different  densities  are  interposed  between 
the  source  of  sound  and  t£e  ear  pkused  at  a  given  distance, 
the  intensity  depends  only  on  the  density  of  the  air  at  the 
source  itself;  whence  it  follows  that  sounds  proceeding 
from  the  surface  of  the  earth  may  be  heard  at  equal  dis- 
tances as  distinctly  by  a  person  in  a  floating  balloon  as  by 
one  sitoated  on  the  surface  itself;  whereas  any  noise  origi- 
nating in  the  balloon  would  be  heard  at  the  surface  as 
faintly  as  if  the  ear  weos  placed  in  the  rarefied  air  on  a 
level  with  the  balloon.  This  was  exemplified  during  a 
balloon  ascent  by  Glaisher  and  Cozwell,  who,  when  at  an 
elevation  of  20,000  feet,  heard  with  great  distinctness  the 
whisde  of  a  locomotive  passing  beneaUi  them. 

Paet  m. 

RefUxion  and  Refiuctiim  of  Soknd. 

31.  When  a  wave  of  sonnd  travelling  through  one 
medium  meeta»a  second  mediuni  of  indifferent  kuad,  the 
vibrations  of  Hta^opn  particles  are  communicated  to  the 
particles  of  toe  n'eW  medium,  so  that  a  wave  is  excited  in 
the  latter,  and  is  propagated  through  it  with  a  velocity  de- 
pendent on  the  density  and  elasticity  of  the  second  medium, 
and  therefore  differing  in  general  from  the  previous  velocity. 
The  direction,  too,  in  which  the  new  wave  travels  ib  dif- 
ferent from  the  previous  one.  This  change  of  direction  is 
termed  re/raaioh^  and  takes  place  according  to  the  same 
laws  as  does  the  refraction  of  light,  viz.,  (1.)  The  new 
direction  or  refracted  rap  lies  always  in  the  plane  of 
incidence^  or  plane  which  contains  the  incident  ray  (t.e., 
the  direction  of  the  wave,  in  the  first  medium),  and  the 
nonual  to  the  surface  separating  the  two  media,  at  the 
point  iu  which  the  incident  fay  meets  it;  (2.)  The  sine  of 
the  angle  between  the  normal  and  the  mcident  ray  bears  to 
the  iine  of  the  angle  between  the  normal  and  the  refracted 
ray,  a  ratio  whicb-is  constant  for  the  same  pair  of  media. 

Fur  a  theoretical  demonstration  of  these  laws,  we  must 
refer  tu  the  art.  Optics, 'where  it  will  be  shown  that  the 
ratio  involved  in  the  aeound  kw  is  always  equal  to  the 
ratio  of  the  veloaty  of  the  wave  ui  the  first  medium  to  the 
velocity  lu  the  second  ;  iu  other  words,  the  nnes  of  the 
angles  iii  q^iestion  are  directly  proportional  to  the  velocities. 

32.  tieiice  sonorous  rsys,  ui  passing  from  one  medium 
into  another,  are  bent  in  towards  the 
normal,  or  the  reverse,  according  as  the  —  <  '^ 
velocity  of  propagatioo  m  the  former 
exceeds  or  fails  ^hort  of  that  lu  the  latter. 
<Thus,.ior  Instance,  sound  is  refracted 
'4oward8  the  perpendicular  when  passing       y^ 

into  air  from  water,  or  into  cHrbonic  acid      ^       J/f 

gas  from  air ;  the  converse  is  the  case  when 

the  passage  takes  place  the  opposite  way.  ^* 

33.  It  further  follows,  as  in  the  analogous  case  of  light. 
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I  that  there  is  a  certain  angle  termed  the  limitinff  wagU^ 
whose  jine  is  found  by  dividing  the  less  by  the  greatei 
velocity,  such  that  all  rays  of  sound  meeting  the  snrfaoe 
separating  two  different  bodies  will  not  pass  onward, 
but  suffer  total  reflexion  back  into  the  first  body,  il 
the  velocity  in  that  body  is  less  than  that  (n  the  othei 
body,  and  if  the  angle  of  incidence  exceeds  the  limitiDg 
angle. 

The  velocities  in  air  and  w^ter  being  respectively  1090 
and  4700  feCt,  the  limiting  angle  for  these  media  may  be 
easily  shown  to  be  slightly  above  15^%  Hence,  rays  of 
sound  proceeding  from  a  distant  source,  and  therefore 
nearlv  parallel  to  each  other,  and  to  PO  (fig.  6),  the  angle 
POM  being  greftter  than  15^"*,  will  not  pass  into  the  water 
at  all,  but  suffer  total  reflexion.  Under  such  circomstanoes, 
the  report  of  a  gun^  however  powerful,  WQold  be  inaudible 
by  an  ear  placed  in  the  water.        • 

34«  As  jight  Ib  concentrated  into  a  focus  by  a  convex  Aocqs:k 
glass  lena  (for  which  the  velocity  of  light  is  lees  than  for  \»oam. 
the  air),  so  sound  ought  to  be  nude  to  oonveige  by  passing 
through  a  convex  lens  formed  of  earhomuc  acid  gas.  On 
the  other  hand,  to  produce  convergence  with  water  or 
hydrogen  gas,  m  both<  which  the  velocity  of  sound  exceeds 
its  rate  in  air,  the  lens  ought  to  be  concave.  These  results 
have  been  conflrmed  experimentally  by  Sondhaus  and 
Hf^ech,  who  also  succeeded  in  verifying  the  law  oi  the 
equality  of  the  index  of  refraction  to  the  iptio  of  the 
velocities  of  sound. 

35.  When  a  wave  of  sonivl  falls  on  a  surface  separating  Uv«  c' 
two  media,  m  addition  ta  the  refracted  wave  traosmitted  ^^^^'' 
into  the  new  medium,  which  wl*  have  just  been  consider* 

ing,  there  i^  also  a  fresh  wavo,.formed  in  the  new  medium, 
and  travelling  in  it  in^M^^^i^(>^  direction,  but,  of  course, 
with  the  same  velocity.  Thlk  reflecUd  wave  is  subject  to 
the  same  laws  as  regulate  the  reflexion  of  light,  vis.,  (1.) 
the  coincidence  of  the  planes  of  incidence  and  of  reflexion, 
and  (2.)  the  equality  of  the  angles  of  incidence  and 
reflexion,  that  is,  of  the  angles  made  by  the  ihcident  and 
reflected  reys  with  the  normal 

36.  As  in  an  ellipse  (fig.  7),  the  normal  PC  at  any  point  Refl<rr 
bisects  the  angle  SPH  (S,  H 
being  the  foci),  rays  of  sound 
diverging  from  S,  and  falling  on 
the  spheroidal 'surface  formed  by 
the  revolution  of  the  ellipse  about 
the  longest  diameter  AB,  will  be 
reflected  to  H.  Also,  since  SP 
+  PH  is  always  -  A  B,  the  times  in  which  the  different  rays 

will  reach  H  will  ail  be  equal  to  each  other,  and  hmioe  a 
crash  at  S  will  be  heard  as  a  crash  at  H. 

37.  At  any  point  P  of  a  pambola  (fig.  8)  of  which  8  is  t^^<^ 
the  focus,  and  AX  the  axis,  the  normal  FQ  bisects  the  ^^  ^^ 
angle  SPX,  PX  being  '^^  *' 
drawn  parallel  to  AX 

Hence  rajrs  of  sound 
diverging  from  8,  and 
falling  on  the  paraboloid  ^ 
formed  by  the  revolution 
of  the  parabola  about  its  * 
axis,  will  ail  be  reflected 
in  directions  parallel  to  o^^^*^ 

the  axis,     krkvicevem  x  ^^  X 

rays  of  sound  XP,  XQ,  ^'  ^ 

&c.,  £pom  a  very  distant  source,  and  parallel  to  the  »^»  of 
a  paraboloid,  will  be  reflected  into  the  focus.  Con 
sequently,  if  two  reflecting  paraboloids  be  placed  at  a 
considerable  distance  from  and  opposite  to  each  other, 
with  their  axis  coincident  in  direction  (fig.  9),  the  tick  of 
a  watch  placed  at  the  focus  S  of  one  will  pe  heard  dia 
tinctly  by  an  ear  at  S',  the  focus  of  the  other. 
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38.  As  a  lumixiouB  otject  may  giro  a  SQccession  of 
imagea  when  placed  between  two  or  more  reflecting  lor- 
facea^  bo  also  in  like  dxcnm- 
stances  may  a  aoond  suffer 
repetition. 

To  these  principles  are 
easily  traceable  all  the  pecu- 
liarities of  echoes.  A  wall 
or  steep  cliff  may  thus  send 
bock, '  somewhat  reduced  in 
intensity,  a  shout,  the  report 
of  a  pistol,  Ac.  The  time 
^diich  elapses  between  the  sound  and  its  echo  may  be 
easily  deduced  from  the  known  velocity  of  sound  in  air, 
if  the  distance  of  the  wall  be  given.  Thus,  for  a  distance 
of  87  yaidSy^the  interval  wUl  be  found  by  dividing  the 
double  of  that. or  74  yards  by  370  yards,  the  velocity  of 
sound  at  50**  Fahr.,  to  amount  to  f  of  a  second.  Hence,  if 
we  assume  that  th^  rate  at  which  syllables  can  be  distinctly 
uttered  is  five  per  second,  the  wall  must  be  at  a  distaaoe 
exceeding  37  yuds  to  allow  of  the  echo  of  a  word  of  one 
syllable  reaching  the  ear  e^Ur  the  word  has  beoi  uttered, 
74  yards  for  a  word  of  two  syllables,  and  so  on. 

.If  the  reflectfaig  surface  consiBts  of  one  or  more  walls, 
cliffs,  &&,  forming  together  a  near  approach  in  shape  to 
that  of  a  prolate  spheroid  or  of  a  double  parabolic  surface, 
then  two  points  may  be  found,  at  one  of  which  if  a  source 
of  sound  be  placed,  there  will  be  produced,  by  conver- 
gence, a  distinct  echo  at  the  other.  As  examples  of  this 
may  be  mentioned  the  whispering  gallery. in  St  Paul's,. 
London,  and  the  still  more  remarkable  case  of  the 
Cathednl  of  Girgenti  in  Sicily  mentioned  by  Sir  John 
HerscheL 
k*  39.  On  similar  principles  of  repeated  reflexion  may  be 
'  explained  the  well-known  fact  that  sounds  may  be  con- 
veyed to  great  distances  witL  remarkably  sl^t  loss  of 
intensity,  on  a  level  pieee  of  ground  or  smooth  sheet  of 
water  or  ice,  and  still  more  90  in  pipes,  chimneys,  tunnels, 
&&  Thus,  in  one  of  Captain  Fwrrfs  Polar  o^edi- 
tions,  a  conversation  was  on  one  occasion  carried  on, 
at  a  distance  of  1^  mile,  between  two  individuab  sepa- 
rated by  a  frozen  sheet  of  water.  M.  Biot  heard  distinctly 
from  one  end  of  the  train  of  pipes  |  of  a  mile  kng, 
previonsty  referred  to,  a  low  whisper  proceeding  from 
Qie  opposite  end. 

Ptaetical  illustrations  are  afforded  by  the  system  of 
eommuniestion  by  means  of  tubing  now  so. extensively 
adopted  in  pnblie  and  private  buildmgs,  and  by  the  tpeah- 
im^  trmnpA  and  the  Mr  trmKptL 

40.  The  prdonged  roll  of  thunder,  with  its  manifold' 
varieties;  is  partly  to  be  ascribed  to  reflexion  by  moun- 
taim^  doods,  &e.;  but  is  mainly  accounted  for  on  a  diffe- 
rent aeonstic  prindplcf,  vi&,  the  comparatively  low  rate  of 
transmission  of  samd  thxoo^  air,  as  was  first  shown 
by  Dr  Hooka  at  the  dose  of  the  17th  century.  The  ex- 
pknation  will  be  move  easily  understood  by  advertinff 
to  the  esse  of  a  voDey  fired  by  a  long  line  of  troops.  A 
penon  situated  at  a  point  in  that  line  produced,  will  first 
it  is  evident  hear  the  report  of  the  nearest  musket,  fol- 
lowed by  that  of  the  one  following,  and  so  down  to  the 
last  one  in  the  line,  which  will  dose  the  prolonged  rcU 
thus  leaching  his  ear;  and  as  each  single  report  will  appear 
to  him  less  intense  according  as  it  proceeds  from  a  greater 
distance,  the  roU  of  musketry  thus  heard  will  be  one  of 
gradaslly  decreasing  loudness.  But  if  he  were  to  place 
niniself  at  a  relatively  great  distance  right  opposite  to 
the  centre  of  the  line,  the  separate  reports  from  each  of 
the  two  wings  would  reach  him  nearly  at  the  same  moment, 
and  hence  we  sound  of  the  YolTey  would  now  approach 
more  nearly  to  that  of  a  single  loud  crash.    If  the  line  of 


soldiers  formed  an  arc  of  a  drde  .having  its  oantre  in  his 
position,  then  the  distances  gone  over  by  the  aepaiate 
reports  being  equal,  they  would  reach  his  ear  at  the  same 
absolute  instant  of  time,  and  with  exactly  equal  intensi- 
ties; and  the  effect  produced  would  be  strictly  the  same 
as  that  of  a  single  explosion,  equal  in  violence  .to  the  sum 
of  all  the  separate  dischai^ges,  occurring  at  the  same  dis- 
tance. It  is  easy  to  see  that,  by  varying  the  form  of  the 
^line  of  troops  and  the  position  of  the  observer,  tiie  sonoroua 
effect  ^ill  be  diversified  to  any  extent  desired.  If  the*! 
we  keep  in  view  the  great  diversity  of  form  exhibited  by 
lightning-flashes,  which  may  be  regarded  as  being  lines,  at 
the  points  of  which  are  generated  explosions  at  the  same 
instant  of  time,  and  the  variety  of  distance  and  relative 
position  at  which  the  observer  may  be  placed,  we  shall 
feel  no  difficulty  in  accounting  for  all  those  acoustic  pheno- 
mena of  thunder  to  which  Hooke's  theory  is  applicuile. 

Pabt  IV. 
Th€  Friticiplei  0/  Jfuiical  Harmonf. 

41.  A  few  words  on  the  subject  of  muneal  harmonf 
must  be  introduced  here  for  the  immediate  purposes  A 
this  artide,  further  details  being  reserved  for  the  spe^al 
artide  on  that  subject 

Sounds  in  genml  exhibit  three  different^qmifities,  so 
far  as  their  effect  on  the  ear  is  concerned,  vis.,  kmdneit, 
pitch,  and  timbre. 

Loudness  depends,  oet  par.,  on  the  violence  with  which  Linuliiwt 
the  vibrating  portions  of  the  ear  are  exdted;  and  there- ^®P^>^  /*' 
fore  on  the  extent  or  ampHtude  of  the  vibiation»  of  the^Jj^^ 
body  whence  the  sound  proceeds.    Hence,  after  a  bell  has 
been  struck,  its  effect  on  the  ear  gradually  diminishes  as 
its  vibration  becomes  lees  and  less  extensive.     By  the 
theory  of  vibratbns,  loudness  or  intensity  is  measured  by 
the  vis-wM  ^  the  vibrating  partides,  and  is  oonsequentiy 
proportional  to  the  square  of  their  maximum  velocity  or 
to  the  square  of  their  maximum  displacement    Helm- 
holts,  howeyer,  in  his  remarkable  work  on  the  perception 
of  tone,  observes  that  notes  differing  in  pitch  differ  also  in 
loudness,  where  their  vie  viva  is  the  same,  the  higher  notf 
always  exhibiting  the  greater  intensity. 

42.  Difference  of  pUch  is  that  which  finds  tspression  in  ptteh  d^ 
the  common  terms  applied  to  notes :  Acute,  Aritt,  kiffh,  podf  oo 
eharp,  grave,  de^,  low,  flat.    We  will  point  out  presently  in  JJjJJS^ 
what  manner  it  ia  established  that  this  qualiQr  of  sound  da-  ^"'**'^'^ 
pends  on  the  rapidity  of  vibration  of  the  parfidei  of  air  in 
contact  with  the  external  parts  of  the  ear.    Thd jatch  ol 

a  note  is  higher  in  proportion  to  the  number  of  vibntiollB 
of  the  air  corresponding  to  it^  in  a  given  time,  sudi  as  one 

second.    If  %  denote  this  number,  then,  by  {  IS,  la^r't 

«nd  hence,  Y  being  constant,  the  pitch  is  higher  the  leas 
the  length  X  of  the  wave.  ^ 

43.  Timbre,  or,  as  it  is  termed  by  Qerman  voUStBUs^^BaC^n^ 
UoMff-farbe,  rendared  by  lyndaU  into  dang-eolour  or  dcMg* 

tint,  but  forwhich  wewouldsubstitttte  the  expressionoowi^ 
colour,  denotes  that  peculiarity  of  impression  produced  on 
the  ear  by  sounds  otherwise,  in  pitch,  loudutts,  dkc.,  alike, 
whereby  they  are  recognisable  as  different  from  eadi  other. 
Thus  human  voices  are  readily  interdistinguishable ;  so 
are  notes  of  the  saQie  pitch  and  intensity,  produced  by 
different  instruments.  The  question  whence  arises  this  dis- 
tinction must  be. deferred  for  the  present 

44.  Besides  the  three  qualities  above  mentioned,  there  Db  tiactioi 
exists  another  point  in  which  sounds  may  be^iistinguished  l»twM& 
among  each  other,  and  which,  though  perhaps  reducible  to  "^tgifii"^ 
difference  of  timbre,  requires  some  special  remarks,  viz.,  ^^ 
that  by  which  sounds  are  characterised,  either  as  noiaa  or 

as  mueical  notee.    A  musical  note  is  the  result  ol  regular. 
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periodic  vibrations  of  the  air-particIcs  acting  on  the  ear, 
and  therefore  also  of  the  bodj  whence  they  proceed,  each 
particle  passing  through  the  same  phase  at  stated  intervals 
of  tima  On  Uie  other  hand,  the  motion  to  which  noise  is 
d«e  is  irregular  and  flitting,  alternately  fast  and  slow, 
and  creating  in  the  mind  a  bewildering  and  confusing 
effect  of  a  more  or  less  unpleasant  character.  Noise  may 
also  be  produced  by  combining  in  an  arbitrary  manner, 
several  musical  notes,  as  when  one  leans  with  the  fore-arm 
against  the  keys  of  a  piano.  In  fact,  the  composition  of 
regular  periodic  motions,  thus  effected,  is  equivalent  to  an 
irregular  motion. 

45.  We  now  proceed  to  state  the  laws  of  musical  har- 
mony, and  to  describe  certain  instruments  by  means  of 
which  they  admit  of  being  experimentally  established. 
The  chief  of  these  laws  are  as  follow : — 

(1.)  The  notes  employed  in  music  always  correspond 
to  certain  definite  and  invariable  ratios  between  the  num- 
bers of  vibrations  performed  in  a  given  time  by  the  air 
when  conveying  these  notes  to  the  ear,  and  these  ratios 
are  of  a  very  simple  kind,  being  restricted  to  the  various 
permutations  of  the  first  four  prime  numbers  1,  2,  8,  5, 
and  their  powers. 

(2.)  Two  notes  are  in  unisw  whose  corresponding  vibra- 
tions are  executed  exactly  at  the  same  rate,  or  for  which 

(denoting  by  n.  n,  the  numbers  per  second)  ^  «  1.    This 

ratio  or  interval  (as  it  is  termed)  is  the  simplest  possible. 

(3.)  The  next  inUrval  is  that  in  which  ^  ■•  2,  and  is 
termed  the  octave, 

(4.)  The  interval  ^  •  3  lb  termed  the  twelfth^  and  i^ 

we  reduce  the  higher  note  of  the  pair  bv  an  8^,  i.e.,  divide 
its  number  of  vibrations  by  2.  we  obtain  the  interval 

^  -  -,  designated  as  the  interval  of  ^^fifiL 

(5.)  The  interval  ^ . 
tached  to  it,  but  if  we  lower  the  higher  note  by  two 
8**  or  divide  «,  by  4,  we  get  the  interval  ^-j,  or  the 
interval  of  the  mqjor  third, 

(6.)  The  interval  ^  -  r  is  termed  the  vuj^  iixtk, 

(7.)  The  interval  ^  -  -4"  "  I  ^  termed  the  minor 
n         o         Q 

third. 

2x9      4  .    ,  ,    ,      , 

-^  ■  3  >*  termed  Vxtfourik. 


Seventh. 


DUionte 


5  has  no  particular  nama  at- 


(8.)  The  interval  ^  . 


9 


(9.)  The  interval  -  which,  being  -  « >«  5,  may  be  re- 

~2~ 

garded  as  formed  by  taking  in  the  first  place  a  note  one- 
fifth  higher  than  the  key-note  or  fundamental,  t.e.,  higher 

than  the  latter  by  the  interval  -,  thence   ascending    by 


another  fifth. 


3      3 

which  gives  us  -  x  rand  lowering  this  by 


an  octave,  which  results  in  r ,  which  is  called  the  Moond. 

o 

1  ft  A  * 

(10.)  The  interval  J  or  ^  x  -,  may  be  regarded  as  the 

raiuor  third  Q)  of  the  fifth  Q),and  is  eaUedthe  interval 

of  the  Sfven^A. 

46.  If  the  key-note  or  fundamemal  be  denoted  by  C, 
and  the  notes,  whose  intervals  above  0  are  those  just 
enumerated,  by  D,  E,  F,  G,  A,  B,  C  we  form  what  ii 


known  in  music  as  the  natural  or  dmtanic  scale,  in  whicb 
therefore  the  intervals  reckoned  from  C  are  successiTdy : 
^   5    4    3   5    15    « 
8'  4'  3'  2'  3*    8'      * 
and  therefore  the  intervals  between  each  note  and  thf 
one  following  are : 

9    10    16   9    10   9    18 
8'    9'  15'  8'    9*  8'  15 

Of  these  last  intervals  the  fird^  fourth,  and  nxth  aroU^ort: 
9 
each  »  -,  which  is  termed  a  fnqfor  tone.    The  second  and  Nice::  1 

o 

Jf/th  are  oaoh  ->  -r-,  which  ia  a  ratio  slightly  less  than 
the  former,  and  hence  is  called  a  minor  ton^    The  titniSeaitvi 
and  seventh  are  each  "  7^»  to  which  is  given  the  name  of 

semi-tone. 

By  interposing  an  additional  note  between  each  pair  of  Os^ii^ 
notes  whose  interval  is  a  major  or  a  minor  tone,  the  result-*^ 
ing  series  of  notes  may  be  made  to  exhibit  a  nearer  ap- 
proach to  equality  in  the  intervals  successively  separating 
them,  which  will  be  very  nearly  semirtones.    This  sequence^ 
of  twelve  notes  forms  the  chromatic  scale.     The  note  inter- 
posed between  0  and  D  is  either  0  sharp  (C^  or  D  flat 
(Db),  according  as  it  is  formed  by  raising  0  a  semi-tone  or 
lowering  D  by  the  same  amount 

47.  Various  kinds  of  apparatus  have  been  contrived  with 
a  view  of  confirming  experimentally  the  truth  of  the  laws 
of  musical  harmony  as  above  stated* 

Savarfs  toothed  wheel  apparatus  consists  of  a  brass  &n-:'' 
wheel,  whose  edge  is  divided  into  a  number  of  equal  pro-*^^^'''^ 
jecting  teeth  distributed  uniformly  over  the  circumference,  1^'., 
and  -mack  is  capable  of  rapid  rotation  about  an  axis  per- 
pendicular to  its  plane  and  passing  through  its  centre,  by 
means  of  a  senes  of  multiplying  wheels,  the  last  of  whit^ 
is  turned  round  by  the  hand.  The  toothed  wheel  being 
set  in  motion,  the  edge  of  a  card  or  of  a  funnel-shaped 
piece  of  common  note  paper  is  held  against  the  teeth, 
when  a  note  will  be  heard  arising  from  the  rapidly  suc- 
ceeding displacements  of  the  air  in  its  vicinity.  The  pitch 
of  this  note  will,  agreeably  to  the  theory,*  rise  as  the  rate 
of  rotation  increases,  and  becomes  steady  when  that  rota- 
tion is  maintained  uxiif  orm.  It  may  thus  be  brought  into 
unison  with  any  sound  of  which  it  may  be  required  to 
determine  the  corresponding  number  of  vibrations  per 
second,  as  for  instance  the  note  A,,  three  8^  higher  than 
the  A  which  is  indicated  musically  by  a  small  circle  placed 
between  the  second  and  third  lines  of  the  G  clef,  which 
A  is  the  note  of  the  tuning-fork  usually -employed  foe 
regulating  concert-pitch.  A3  may  be  given  by  a  piana 
Now,  suppose  that  the  note  produced  with  Savart's  app«i- 
ratus  is  in  unison  with  A3,  when  the  experimenter  turns 
round  the  first  wheel  at  the  rate  of  60  turns  per  minute  or 
one  per  second,  and  that  the  circumferences  of  the  various 
multiplying  wheels  are  such  ihat'the  rate  (tf  revolution  of 
the  tooled  wheel  is  thereby  increased  44  times,  then  the 
latter  Wheel  will  perform  44  revolutions  in  a  second,  and 
hence,  if  Uie  number  of  its  teeth  be  80,  the  number  of 
taps  imputed  to  the  card  every  second  will  amount  to 
44  X  80  or  3520.  This,  therefore,  is  the  number  of  vibra- 
tions corresponding  to  the  note  Aj.  If  >ro  divide  this  by 
2^  or  8,  we  obtain  440  as  the  number  of  vibrations  answer* 
ing  to  the  note  A.  This,  however,  tacitly  assumes  that 
the  bands  by  which  motion  is  transmitted  from  wheel  to 
wheel  do  not  slip  during  the  experiment  If ,  as  is  alwajrs 
more  or  less  the  case,  slipping  occun,  a  different  mode  for 
determining  the  rate  at  which  the  toothed  wheel  revolvdi, 
such  as  is  employed  in  the  ^^n  of  De  Is  Tour  Imds  belong 
must  be  adopted. 
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If,  for  the  fiiugle  toothed  wheel,  be  substituted  a  set 
of  four  with  a  oommon  axis,  in  which  the  teeth  are  in 
the  ratios  4:5:6:8,  and  if  the  card  be  rapidly  passed 
along  their  edges,  we  shall  hear  distinctly  produced  the 
fiuukmental  chord  C,  £,  G,  C|  and  shall  thus  satisfy  our- 
selTes  that  the  intervals  C,  E;  C|  Q,  and  C  .0^  are  (as  they 

OQ^t  to  be)  -,  ry  and  2  respectively. 

48.  The  9yrm  of  Seebeck  is  the  simplest  form  of  appa- 
ratus thus  designated,  and  consists  of  a  laige  circular  disc 
of  pasteboard  mounted  on  a  central  axis,  about  which  it 
may  be  made  to  revolve  with  moderate  rapidity.  Thi^  disc 
is  perforated  with  small  round  holes  arranged  in  circles 
about  the  centre  of  the  disc.  In  the  first  series  of  circles, 
reckoning  from  the  centre,  the  openings  are  so  made  as  to 
divide  the  respective  circumferences,  on  which  they  are 
found,  in  aliquot  parts  bearing  to  each  other  the  ratios  of 
the^  numbers  2,  4,  5,  6,  8,  10,  12,  16,  20,  24,  32,  40,  48, 
64.  The  second  series  consists  of  circles  each  of  which  is 
formed  of  two  sets  of  perforations,  in  the  first  circle  arranged 
as  4  :  6,  in  the  next  as  3  :  4,  iken  as  2  :  3,  3  :  5,  4  :  7. 
In  the  outer  series  is  a  circle  divided  by  perforations  into 
four  sets,  the  numbers  of  aliquot  parts  being  as  3  : 4  : 5  :  6, 
followed  by  others  which  we  need  not  further  refer  to. 

The  disc  being  started,  then  by  means  of  a  tube  held  at 
one  end  between  the  lips,  and  applied  near  to  the  disc  at 
the  other,  or  more  easily  with  a  common  bellows,  a  blast 
of  air  is  made  to  fall  on  the  part  of  the  disc  wfaieh  con- 
tains any  one  of  the  above  ordes.  .  The  current  being 
alternately  transmitted  and  shut  off,  as  a  hole  passes  on 
and  off  the  aperture  of  the  tube  or  bellows,  causes  a  vibra- 
tory motion  of  the  air,  whose  rapidity  depends  on  the 
number  of  times  per  second  that  a  perforation  passes  the 
mouth  of  the  tube.  Hence  the  note  produced  with  any 
given  circle  of  holes  rises  in  pitch  as  the  disc  revolves 
more  rapidly;  and  if,  the  revolution  of  the  disc  being  kept 
as  steady  as  possible,  the  tube  be  passed  rapidly  across  the 
circles  of  the  first  series,  the  notes  heard  are  found  to  pro- 
duce on  the  ear,  as  required  by  theoxy,  the  exact  impres- 
sion corresponding  to  the  ratios  2:4:  &o.,  i,e,,  of  a  series 
of  notes,  which,  if  the  lowest  be  denoted  by  C,  form  the 
sequence  C  C|  IB^  Q^  Q^  &c,  &a  In  like  manner,  the  first 
.  dicle  in  which  we  have  two  sets  of  holes  dividing  the  circum- 
ference, the  one  into  say  8  parts,  and  the  other  into  10,  or 
in  ratio  4  :  5,  the  note  produced  is  a  compound  one,  such 
as  would  be  obtained  by  striking  on  the  piano  two  notes 

separated  by  the  interval  of  amigorthird  f-\    Similar 

results,  all  agreeing  with  the  theory,  are  obtainable  by 
means  of  the  remaining  perforations. 

A  still  simpler  form  of  syren  may  be  qgnstituted  with  a 
good  spinning  top,  a  perforated  card  disc,  and  a  tube  for 
blowing  with. 

49.  The  syren  of  Gagnard  de  la  Tour  is  founded  on  the 
same  principle  as  the  preceding.  It  consists  of  a  cylindrical 
chest  of  brass,  the  base  of  which  is  pierced  at  its  centre 
with  an  opening  in  which  is  fixed  a  brass  tube  projecting 
outwards,  and  intended  for  supplying  the  cavity  of  the 
cylinder  with  compressed  air  or  other  gas,  or  even  liquid; 
The  top  of  the  (^Imder  is  formed  of  a  plate  perforated  near 
its  edgs  by  holes  distributed  uniformly  in  a  circle  o^Kfen- 
tric  with  the  plate,  and  which  are  cut  obliquely  through 
the  thickness  of  the  plate.  Immediately  above  this  fixed 
plate,  and  almo^  in  contact  with  it,  is 
another  of  the  same  dimensions,  and 
funuahed  with  the  same  number,  n,  of 
opepings  similarly  placed,  but  passing 
obliquely  through  in  aii  opposite  directioii 
from  tiiose  in  j^  fixed  plate,  the  one  set 
being  incHned  to  the  left,  the  other  to  the  t^t 


\' 
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This  second  plate  is  capable  of  rotation  about  a  steel 
axis  perpendicular  to  its  plane  and  passing  through  its 
centre.  Now,  let  the  movable  plate  be  at  any  time  in  a 
position  such  that  its  holes  are  immediately  above  those  in 
the  fixed  plate,  and 'let  the  bellows  by  which  *air  is  forced 
into  the  cylinder  (air,  for  simplicity,  being  supposed  to  be 
the  fluid  employed)  be  put  in  action  ;  then  the  air  in  its 
passage  will  strike  the  side  of  each  opening  in  the  mov- 
able plate  in  an  oblique  direction  (as  shown  in  fig.  10),  and 
will  therefore  urge  the  latter  to  rotation  round  its  centre. 

After  -th  of  a  revolution,  the  two  sets  of  perforations  will 

again  coincide,  the  lateral  impulse  of  the  air  repeated,  and 
hence  the  rapidity,  of  rotation  increased.  This  will  go  on 
continually  as  long  as  air  is  supplied  to  the  cylinder,  and 
the  velocity  of  rotation  of  the  upper  plate  will  be  accelerated 
up  to  a  certain  maximum,  at  which  it  may  be  maintained 
by  keeping  the  force  of  the  current  constant  ' 

Now,  it  is  evident  that  each  coinddenoe  of  the'  perfora- 
tions in  the  two  plates  ia  followed  by  a  non-coincidence, 
during  which  the  air-current  ia  shut  off,  and  that  con- 
sequently, during  each  revolution  of  the  upper  plate,  there 
occur  n  alternate  passages  and  interceptions  of  the  current 
Hence  arises  the  same  number  of  successive  impulses  of 
the  external  air  immediately  in  contact  with  the  movable 
plate,  which  is  thus  thrown  into  a  state  of  vibration  at  the 
rate  of  n  for  every  revolution  of  the  plate.  The  resijlt  la 
a  note  whose  pitch  rises  as  tho  velocity  of  rotation  increases, 
and  becomes  steady  when  that  velocity  reaches  its  constant 
value.  If,  then,  we  can  determine  the  number  m  of  revolu- 
tions performed  by  the  plate  in  every  second,  we  shall  at 
once  have  the  number  of  Wbrations  per  second  correspond- 
ing to  the  audiblo  note  by  multiplying  ff|  by  a. 

For  this  purpose  the  steel  axis  is  f urmshed  at  its  upper 
part  with  a  screw  working-  into  a  toothed  wheel,  and  driv- 
ing it  round,  during  each  revolution  of  tho  plate,  through 
a  space  equal  to  the  interval  between  two  teetL  An 
index  resembling  the  hand  of  a  watch  partakes  of  this 
motion,  and  pointa  successively  to  the  divisions  of  a 
graduated  dial  On  the  completion  of  each  revolution  of 
this  toothed  wheel  (which,  if  the  number  of  its  teeth,  be 
100,  will  comprise  100  revolutions  of  the  movable  plate), 
a'  projecting  pin  fixed  to  it  catches  a  tooth  of  another 
toothed  wheel  and  turns  it  round,  and  with  it  a  correspond- 
ing index  which  thus  records  the  number  of  turns  of  the 
fiivt  toothed  wheel  As  an  example  of  the  application  of 
this  syren,  suppose  that  the  number  of  revolutions  of  the 
plate,  as  shown  by  the  indices,  amounts  to  5400  in  a 
minute  of  time,  that  is,  to  90  per  second,  then  the  number 
of  vibrations  per  second  of  the  note  heard  amounts  to 
907»,  or  (if  number  of  holes  in  each  plate  "8)  to  720. 

50.  Dove,  of  Berlin,  has  produced  a  modification  of  the  t)ov«*« 
syren  by  which  the  relations  of  different  musical  notes  "Tnn- 
may  be  more  readily  ascertained.     In  it  the  fixed  and 
movable  plates  are  each  furnished  with  four  concentric 
series  of  perforations,  dividing  the  circumferences  into 
different  aliquot  parts,  ae  p,  ex,,  8,  10,  12,  16.     Beneath 

the  lower  or  fixed  plate  are  four  metallic  rings  furnished 
with  holes  corresponding  to  those  in  the  platesf  and  which 
may  be  pushed  round  by  projecting  pins,  so  as  to  admit 
the  air-current  through  any  one  or  more  of  the  series  of 
perforations  in  the  fixed  plate.  Thus,  may  be  obtained, 
either  separately  or  in  various  combinations;.the  four  notes 
whose  vibrations  are  in  the  ratios  of  the  above  numbera, 
and  which  therefore  form  the  fundamental  chord  (CEGC^). 
l^e  inventor  has  given  to  this  instrument  the  name  of  tne 
many-voiced  $yren, 

51.  Helmholtz  has  further  adapted  the  J^ren  for  n^oi^^^, 
extensive  use,  by  the  addition  to  Dove's  inBtroment  of  doable 
another  chest  containing  its  own  fixed  and  moivable  per-  syreA. 


no 
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foraied  plates  and  perforated  rings,  ))otli  the  moveable  plates 
being  dnven  by  the  same  current  and  revolving  about  a  com- 
mon axis.  Annexed  ia  a  figure  of  this  mstrument  (fig.  11). 
52.  Hie  relation  between  the  pitch  of  a  note  and  the 
frequency'of  the  correspond- 
ing vibrations  has  also  been 
studied  by  graphic  methods. 
Thus,  if  an  elastic  metal  slip 
or  a  pig's  bristle  be  attached 
to  one  prong  of  a  toniuff- 
fork,  and  if  the  fork,  while 
in  vibration,  is  moved  rapidly 
over  a  i^ass  plate  coated  wi0i 
lamp  black,  the  attached  ^p 
touching  the  plate  lightly^  a 
vavy  line  will  be  traced  on 
die  plate  answering  to  the 
vibvatians  to  and  ho  of  the 
fork.  The  same  result  will 
be  obtained  with  a  stationary 
fork  and  a  movable  glass 
plate;  and,  if  the  time  oc- 
cupied by  the  plate  in  moving 
through  a  given  distance  can 
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be  ascertained,  and  the  number  of  complete  undulations  ex- 
hibited on  the  plate  for  that  distance,  which  is  evidenily 
the  nun^ber  of  vibrations  of  the  fork  in  tliat  time,  is 
reckoned,  we  shall  have  determined  the  numerical  vibra- 
tion-value of  the  note  yielded  by  the  fork.  Or,  if  the  same 
plate  be*  moved  in  contact  with  two  tuning-forks,  we  shall, 
by  comparing  the  number  of  sinuosities  in  the  one  trace 
with  tlutt  in  the  other,  be  epabled  to  assign  the  ratio  of 
the  corresponding  numbers  of  vibrations  per  second.  Thus, 
if  the  one  note  Emb  an  octave  higher  than -the  other,  it  will 
give  douUe  the  number  of  waves  in  the  same  distance.  The 
motion  of  the  plate  may  be  simply  produced  by  dropping 
it  between  two  vertical  grooves,  the  tuning-forks  being 
properly  fixed  to  a  frame  above. 

53.  Qreater  accuracy  may  be  attained  with  the  so-caUed 
Vibrograph  or  PhonaiUograpk  (Duhamel's  or  Kcenig's), 
oonslBting  of  a  glass  cylinder  coated  with  lamp-black,  or, 
better  still,  a  metallic  cylinder  round  which  a  blackened 
sheet  of  paper  is  wrapped.  The  cylinder  is  mounted  on  a 
horizontal  axis  and  turned  round,  while  the /M>m£er  attached 
to  the  vibrating  body  is  in  light  contact  with  it,  and  traces 
therefore  a  wavy  circle,  which,  on  taking  off  the  paper  and 
flattening  it,  becomes  a  wavy  straight  line.  Ilie  superiority 
of  this  arrangemeuT  arises  from  the  comparative  facility 
with  which  the  number  of  revolutions  of  the  cylinder  in  a 
given  time  may  be  ascertained.  In  Ko&nig's  phonauto- 
graph,  the  axis  of  the  cylinder  Ib  fashioned  as  a  screw, 
which  works  in  fixed  nuts  at  the  ends,  causing  a  diding  as 
well  as  a  rotatory  motion  of  the  cylinder.  The  lines  tr^^ed 
out  by  the  vibrating  pointer  are  thus  prevented  from  over- 
lapping when  more  than  one  turn  \b  given  to  the  cylinder. 

Any  sound  whatever  may  be  made  to  record  its  trace  on 
the  paper  by  means  of  a  large  parabolic  cavity  resembling 
a  speaUng-trumpet,  which  is  freely  open  at  Uie  wider  ex- 
tremity, but  is  closed  at  the  other  end  by  a  thin  stretched 
membrane  To  the  centre  of  this  membrane  is  attached  a 
small  feather-fibre,  which,  when  the  reflector  is  suitably 
placed,  touches  lightly  the  surface  of  the  revolving  cylinder. 
Any  sound  (such  as  that  of  the  human  voice)  transmitdng 
its  .rays  into  the  reflector,  and  communicating  vibratory 
inotion  to  the  membrane,  will  cause  the  feather  to  trace  a 
sinuous  line  on  the  paper  If,  at  the  same  time,  a  tuning- 
fork  of  known  number  of  vibrations  per  second  be  made  to 
trace  its  own  line  close  to  the  other,  a  comparison  of  the 
two  lines  gives  the  number  corresponding  to  the  sound 
onder  consideration. 


Past  V. 

StaUonarg  Wavet. 

54.  We  have  hitherto,  In  treating  of  the  propagation  of  St&Uor  7 
waves  of  sound,  assumed  that  the  medium  through  which  ^^^^  r 
it  took  place  was  unlimited  in  all  directions,  and  that  the  ^^''^  '^ 
source  of  sound  was  single.     In  order,  however,  to  under.  ^Zl^f-^., 
stand,  the  principles  of  the  production  of  sound  by  musical  greiL ' ' 
instruments,  we  must  now  direct  our  attention  to  the  case  vavt^i 
of  two  waves  from  different  sonroea  travelling  through  the 
same  medium  in  opposite  directions.    Any  particle  of  the 
medium  being  then  affected  by  two  different  vibxationa  at 
the  same  instant  will  necessarily  exhibit  a  ditferent  state 
of  motion  bom  that  due  to  eidier  wave  acting  separately 
from  the  other,  and  we  have  to  inquire  what  is  the  result  of 
this  mutual  vUcrference  (as  it  is  termed)  of  the  two  given 
waves.    Supposing,  as  sufficient  for  our  purpose,  that  the 
^ven  .waves  are  of  equal  lengths  and  of  equal  amplitudeo^ 
m^  other  words,  tha^i  the  corresponding  notes  are  of  the 
same  pitch  and  equally  loud;  and  supposing,  further,  thai 
they  are  advancing  in  exactly  opposite  directions,'  we  ahaO 
now  show  that  the  result  of  the  mutual  interference  of  two 
such  waves  is  the  production  of  a  Mtationcay  vfcne^  that 
is,  taking  aay  line  of  particles  ol  the  medium  along 
the  direction  of  motion  of 

the  component  waves,  cer-  J ^ j L'      ^     j 

tain  of  them,  such  as  a,  c,  ] 

9        .  at  intervals  each  ^  12> 

-  r,  will  remain  constantly  m  their  usual  undisturbed  posi- 
tions. AH  the  particles  situated  between  a  and  e  wiD 
vibrate  (transversely  or  longitudinally,  as  the  case  may 
he)  to  and  fro  in  the  same  direction  as  they  would  if 
affected  by  only  toe  of  the  interfering  waves,  but  with 
different  amplitudes  of  vibration,  ranging  from-sero  at  a  to 
a  maTJmnm  at  b  and  theuoe  to  zero  at  c  Those  between  t 
and  e  will  vibrate  in  like  manner,  but  always  in  an  opposits 
direction  to  the  similarly  placed  particles  in  ae,  and  so  on 
alternately. 

The  annexed  figures  will  represent  to  the  eye  the  states  of 
motion  at  intervals  of  time^j^  of  the  time  T  of  a  complete 
vibration  of  the  particles.    In  fig.  13, 1,  the  partides  in 


c 

ng.18. 


T 


a  c  are  at  their  greatest  distances  from  their  undisturbed 
positions  {above  ot  to  the  rights  according  as  the  motion  is 
transversal  or  longitudinal).  In  fig.  13,  2,  they  are  all  in 
th^^r  undisturbed  positions.  In  Sg.  13,  3,  the  displace 
ments  are  all  reversed  relatively  to  fig.  13,  1.  In  fig.  13, 
4,  the  particles  are  again  passing  through  their  equilibrium 
positions,  resuming  the  positions  indicated  in  fig.  13,  I, 
after  the  time  T. 

The  points  ace,  &c.,  which  remain  stationary  are  twmed  Nodes  o 
nodes,   and   the   vibrating  parts    between   them  veniral  ^^^ 
segments,  '^''^' 

54a.  Proof     In  fig.  14, 1,  the  full  curved  line  represents  Proof 
the  two  intc^ering  waves  at  an  instant  of  tim^  such  tbai 
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b  their  progress  towvds  each  other,  they  are  then  coinci- 
dent It  ill  obvious  that  the  particles  of  the  medium  will 
It  the  moment  in  question  be  displaced  to  double  the  ex- 
tent of  the  displacement  producible  hf  either  waye  alone, 
10  that  the  rauluxni  ware  may  be  represented  by  the  dotted 
curre.  In  ^.  U,  2,  the  two  interfering  waves,  repre- 
lentod  by  the  full  and  dotted  curves  respectively,  have  each 


Fig.  14. 

passed  over  a  distance  «  ^  A,  the  one  to  the  right,  the  other 
to  the  left,  and  it  is  manifest  that  any  disturbance  of  the 
medium,  producible  by  the  one  wave,  is  completely  nentra> 
Used  bj  the  equal  and  opposite  action  of  the  other.  Hepce, 
the  partidea  of  the  medium  are  now  in  their  undisturbed 
positiona.  In  6g.  H,  S,  a  further  advance  of  the  two 
wftvea,  each  in  its  own  direction,  over  a  space  >■ }  A,  has 
again  brouj^t  them  into  coinddenoe,  and  the  result  is  the 
wave  represented  by  the  dotted  line,  which,  it  wiU  be  re- 
marked, has  its  creiCf,  where,  in  fig.  1,  are  found  trwghi. 
In  fig.  14, 4,  after  a  further  advance  >■  4  A,  we  have  a  repeti- 
tion of  the  case  of  fig:  14,  2,  the  particles  are  now  again  un- 
affected by  the  wavea.  A  still  further  advance  of  ^  X,  or 
of  X  reckoned  from  the  commencement,  brings  us  back  to 
the  same  state  of  things  as  subsisted  in  fig.  14,  h  An  m- 
spectioa  and  inter-eomparison  of  the  dotted  Ihies  in  these 
fignrea  aft  now  suflident  to  establish  the  aoenracy  of  the 
kwa,  before  mentioned,  of  tlatumarf  wtwtil 

Paw  VL 

Mtuieal  Sirinfft 

^         55.  We  have  in  musical  strings  an  instance  of  the 
^      occumnce  of  stationaiy  wavea. 

Lei  AB  (fig.  15)  be  a  wire  or  ,       ^ 

string,  supposed  meanwhile  to 

be  fixed  only^  one  eztremi^  B, 

and  let  the  wire  be,  at  any  part, 

excited  (whether  by  passing  a 

violin  bow  across  or  by  friction 


ng.15. 


along  it),  so  that  a  wave  (whether  of  transversal  or  longi- 
tudinal vibrations)  is  propagated  thence  towards  B.  On 
reaching  this  point,  which  is  fixed,  reflexion  will  occur, 
in  consequence  of  which  the  partides  tl^  re  wiU  sulSer  a 
complete  reversal  of  vdodty,  just  as- when  a  perfectly 
elastic  hall  strikes  against  a  smooth  surface  perpendi- 
(mlnriy,  it  rebounds  with  a  vdodty  equal  and  oppodte  to 
that  it  previoudy  had.     Hence,  the  displacement  due  to 


the  incident  i»-avo  bcuig  BM,  the  displacement  after  re- 
flexion will  be  ^N  equal  and  opposite  to  BM,  and  a 
reflected  wave  will  result,  represented  by  the  faint  line 
in  the  fig.,  which  will  travel  with  the  same  velodty,  but 
in  the  opposite  direction  to  the  inddent  wave  fully  lined  in 
the  fig.  The  interference  of  these  two  oppositely  pro- 
gressing waves  will  consequently  give  rue  to  a  stationaiy 
wave  (fig.  IG),  and  if  we 
take  on  the  wire  distancea    ^  ^ 


BC,  CD,  DE,  &C.-4  K 


iT 
Fig.  10. 

the  points  B,  C,  D,  tS, .  will  be  nodes,  each  of  which 
separate  portions  of  the  wire  vibrating  in  oppodte  direo- 
tions,  t.tf.,  ventral  $egnunZ$. 

56.  Now,  it  is  obvious  that,  inasmuch  as  a  node  is  a  point 
which  remains  always  at  rest  while  other  parts  of  the 
medium  to  which  it  belongs  are  vibrating,  such  point  may 
be  absolutely  fixed  without  thereby  interfering  with  the 
oscillatoiy  motion  of  the  medium.     If,  therefore,  a  length 

AB  of  wire  be  taken  equal  to  any  multiple  of  - ,  A  may  be 

fixed  as  well  as  B,  the  motion  remaining  the  same  as 
before,  and  thus  we  shall  have  the  usual  case  of  a  mudcal 
string.  The  two  extremities  being  now  both  fixed,  there 
will  be  repeated  reflexions  at  both,  and  a  consequent 
persistence  of  two  progressive  waves  advancing  in  opposite 
directions  and  producing  together  the  stationaiy  wave 
above  figured. 

57.  We  learn  from  this  that  a  musical  string  is  suscep-  Ponda-- 
tible  of  an  infinite  variety  of  modes  of  vibration  cone*  menui  ana 
spending  to  different  numbers  of  subdivision  into  ventral  ^»<boo*^ 
segments. 

Thus,  it  may  have  but  cm  ventral  segment  (fig.  17),  or 
but  two  nodes  formed  by  its 
fixed  extremities.     In  this  < 
the  note  emitted  by  it  is  the 
lowest  which  can  posdbly  be  Fig.  17. 

obtained  from  it,  or,  as  it  is  called,  kB  fundamental  note. 
If  I  denote  Uie  length  of  Uie  wire,  by  what  has  been  already 

proved,  /-  |,and  therefore  the  length  of  the  wave  X« 

2f.  Hence,  V  bdne  the  velodty  of  propagation  of  the  wave 
through  the  wire,  Uie  number  n^  of  vibrations  performed 


in  the  nnit  of  time  with  the  fundamental  note  is 


21' 


The  next  possible  subdivision  of  the  wire  is  into  two 
ventral    segments,    the    three         _..^ 
nodes    bdng    the    two    fixed    ^^f!!!!!!^!!^^^ 
ends  A,  B,   and  the  middle   A 
point  C  (fig.  18).   Hence,  7- A,  Fig.  18. 

and  the  number  of  vibrationan, 

«--j-  or  double  of  those  of  the  fundamental    The  note, 

therefore,  now  is  an  8*^  higher. 

Reasoning  in  a  like  manner  for  the  cases  of  three,  four, 
&C.,  ventral  segments,  we  obtain  the  following  general 
law,  which  is  applicable  alike  to  tranwersdy  and  to  Umgi- 
iudinally  vibrating  wires: 

A  wire  or  string  fixed  at  both  ends  u  capable  o/yjMinff,  in 
addition  to  its  fimdammtal  noU,  anyone  of  a  series  of  notes 
corresponding  to  2,  3,  4  times,  *c,  the  number  of  vibrations 
per  second  of  the  fundamental,  vis.,  theoctdve,  twelfth,  double 
octave,  ^  •      ♦ 

These  higher  notes  are  termed  the  harmonses  or  (by  the 
Qermans)  the  owtfreowes  of  the  string. 

It  is  to  be  remarked  that  the  overtones  are  in  general 
fainter  the  higher  they  are  in  the  series,  because,  as  the 
number  of  ventral  segments  or  independently  vibrating 
parU  of  the  string  increases,  the  extent  or  amplitude  of  ^^^  ^ 
the  vibrations  dimiushes.  huM  to- 

58.  Not  only  may  the  fundamental  and  its  harmonics  gaUNo. 
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M  obtained  independently  of  etch  other,  bat  thej  are  alao 
to  be  heard  aiinultaDeouelj,  porticnlarly,  for  the  reaeon 
jnit  given,  thoee  that  are  lower  in  the  scale.  A  practised 
ear  eaaily  diaoeme  the  coexistence  of  these  various  tones 
when  a  pianoforte  or  violin  string  is  thrown  into  vibration. 
It  is  evident  that,  in  such  case,  die  string,  while  vibrating 
aa  a  whoia  between  its  fixed 
eztremitiea,  ia  at  the  same 
tiMe  ezecnting  subsidiary  osdl-  ^ 
lationa  about  its  middle  point, 
its  poiuts  of  trisection,  &c.,  at  ^^  ^^' 

shown  in  fig.  19,  for  the  fuijaamental  and  the  first  har- 
monic 

BmiMBlci^  69  The  easiest  means  for  bringing  out  the  harmonics  of 
a  string  consists  in  drawing  a  vioUn^w  acroea  it  near  to 
one  end,  while  the  feathered  end  of  a  quill  or  a  hair-pencU 
is  held  lightly  against  the  string  at  the  point  which  it  is 
ititended  shau  form  a  node,  and  ia  removed  just  after  ihe  bow 
ia  withdrawn.  Thus,  if  a  node  is  made  in  this  way,  at  | 
of  AB  from  A,  the  note  heard  will  be  the  twelftL  If 
light  paper  rings  be  strung  on  the  cord,  they  wiU  be 
dnven  by  the  vibrations  to  the  nodes  or  points  of  reet, 
which  will  thus  be  clearly  indicated  to  the  eye. 
V 

CompMl-       60   Theformulafli,*  — shows  that  the  pitch  of  the  funda- 

•0&  of  foil*  ' 

d&meotab  mental  note  of  a  wire  of  given  length  rises  with  the  velocity 
of  0tringB  of  propagation  of  sound  through  it  Now  we  have  learned 
t^umw-  ^^  ^^^  ^^^  ^^  .velocity,  in  ordinary  circumstances,  is 
ly  and  Iod-  ^normoxisly  greater  for  a  wire  vibrating  longitudinally  than 
gltadinaHy.  for  the  same  wire  vibrating  transversely.  The  fundameiital 
note,  therefore,  is  far  higher  in  pitch  in  the  former  than,  in 
the  latter  casa 

As,  however,  the  quantity  V  depends,  for  longitudinal 
vibrations,  solely  on  the  nature  of  the  medium,  the  pitch  of 
the  fundamental  note  of  a  wire  nibbed  along  its  length 
depends — the  material  being  the  same,  brass  for  instance- 
on  its  length,  not  at  all  on  its  thickness,  && 

But  as  regards  strings  vibrating  transversely,  such  as 
are  met  with  iu  our  instrumental  music,  V,  as  we  have 
seen  (§  27),  depends  not  only  on  the  nature  of  the  sub- 
stance used,  but  also  on  its  thickness  and  tension,  and  hence 
the  pitdi  of  the  fundamental,  even  with  the  same  length 
of  string,  will  depend  on  all  those  various  circumstances. 
Tranrrvm*  61  If  we  put  for  V  its  equivalent  expressions  before 
given,  we  have  for  the  fundamental  note  of  transversely 
vibrating  strings; 


ty  vibnt- 
ing  ftilog 


whence  the  following  inferences  may  be  easily  drawn : 

If  a  string,  its  tension  being  kept  invariable,  have  its 
length  altered,  the  fundamental  note  will  rise  in  pitch  in 
exact  proportion  with  its  diminished  length,  that  ia,  » 
varies  then  inversely  as  / 

Hence,  on  the  violin,  by  placing  a  finger  successively  on 
8432381 
any  one  of  the  strings  at -,  g,  -,  -,  -,  -,  -,  we  shall  ob- 
tain notes  corresponding  to  numbers  of  vibrations  bearing 
to  the  fundamental  the  ratios  to  unity  of  the  following,. 
9   5    4    3    \f> 

nr.  8»  i*  3»  2'  8*  ^*  ^^^  '^^**®®  ^**"^   therefore,  with 

the  fundamental,  the  complete  scala 

nx 62    By  ftghiffnmg  a  musical  string,  its  length  remaining 

VTenaion.  unchanged,  its  fundamental  ia  rendered  higher.     In  fact, 

then,  n  is  proportional  to  the  square  root  of  the  tension. 

Thus,  by  quadrupling  the  tension,  the  note  is  raised  an 

octave.     Hence,  the  use  of  keys  in  tuning  the  violin,  the 
•(t  pianoforte,  &a 

1  63    Equal  lengths  of  stringa  of  the  same  density  and 

ilikkness.    equally  stretched,  but  of  difi'erent  thicknesses,  give  fundar 


mentals  which  are  higher  in  pitch  in  proportion  to  dimi- 
nution of  thicknews  (i.e.,  n  varies  inversely  as  the  thicknessy 
Thus,  of  two  strings  of  same  kind  of  gut,  same  length  and 
same  tension,  if  one  Jbe  twice  as  thick  as  the  other,  its 
fundamental  will  l]^  sa  octave  lower.  Hence,  three  of  ther 
strings  of  the  vioGn^^ough  all  of  gut,  ha^e  different 
fundamentals,  because  unequally  thick. 

64.  Equally  long  and  equally  stretched  strings  or  wires  vl 

of  different  thickness  and  different  material,  have  funda-  ^_1-. 
mentals  higher  in  pitch  the  less  the  wfiights  of  the  strings;  v^  ' ' 
»  here  varies  invenely  aa  the  square  root  of  tiia  w6ight »  ^^ 
of  a  given  length  of  the  string. 

65.  If,   in    last  case,   the   thicknesses  of  the  strings «« 

which  are  to  be  compared  together  are  equal,  then  m  varies   

inversely  aa  the  square  root  of  the  density.  *^^^' 

Hence,  in  the  violin  and  in  the  pianoforte,  the  lower 
notes  are  obtained  from  wirea  formed  of  denser  material 
Thus,  the  fourth  string  of  the  violin  lis  fonned  of  got 
covered  with  silver  wire. 

66.  A   highly  ingenious  and  instructive  method  for  Meld; -< 
Uluatrating  tiie  above  laws  of  musical  strings,  has  been  P^;^ " 
recently  contrived  by  M.  Melde,  and  consiBts  simply  in^^o'^^'^ 
attaching  to  the  ventral  segment  of  a  vibrating  body, 
such  as  a  tuning-fork  or  a  bell-glass,  a  silk  or  cotton  thread, 

the  other  extremity  being  either  fixed  or  passing  over  a 
pulley  and  supporting  wogjits  by  which  the  thread  may  be 
stretched  to  any  degree  required.  The  vibrationa  of  the 
laiiger  mass  are  communicated  to  the  thread  which,  by 
proper  a4iustment  of  its  length  and  tension,,  vibrates  in 
unison  and  divides  itself  into  one  or  more  ventral  segments 
easily  discernible  by  a  spectator.  Jf  the  length  of  the 
thread  be  kept  invariable,  a  oertam  tension  wiU  give  but 
one  ventral  segment;  the  fundamental  note  of  the  thread 
is  then  of  same  pitch  as  the  note  of  the  body  to  which  it 
is  attached.  By  reducing  the  tension  to  ^  of  its  previous 
amount,  the  number  of  ventral  segments  will  be  seen  to  be 
increased  to  two,  indicating  that  the  first  harmonic  of  the 
thread  is  now  in  unison  with  the  solid,  and  consequently 
that  its  fundamental  is  an  octave  lower  than  it  waa  with 
the  former  tension ;  thus  confirming  the^  law  that  n  varies 
as  J^,  In  like  manner,  on  further  lowering  the  tension 
to  f .  three  ventral  segments  will  be  formed,  and  so  on. 

The  law  t^at,  cast,  par.,  n  varies  inversely  as  the  thick- 
ness may  be  tested  by  forming  a  string  of  four  lengths  of 
the  single  thread  used  before,  and  consequently  of  double 
the  thickness  of  the  latter,  when,  for  the  same  length  and 
tension,  the  compound  thread  will  exhibit  double  the  num- 
ber of  ventral  segments  presented  by  the  single  thread. 

The  other  laws  admit  of  similar  illustration. 

Pabt  VIL 
Stiff  Rods,  Plates,  ibc 
67    If,  instead  of  a  string  or  thin  wire,  we  make  use  of  Rod.  '^ 
a  rod  or  narrow  plate,  sufficiently  stiff  toYesLst  flexure,  we  '^^,' 
may  cause  it  to  vibrate  #  2  S>         tran^- 

transversely  when    fixed  '  *  .J         — ■• 

at  one  end  only  In  this 
case  the  number  of  vi- 
brations  corresponding  to 
the  fundamental  note 
varies  as  the  thickness 
directly,  and  as  the  fiquane 
of  the  length  inversely. 
The  annexed  figures  re* 
present  the  modes  of  vi<i. 
bration  corresponding  to 
the  fundamental  and  the 
first  two  overtones,  the 
rod  passing  to  and  fro 
^between  the  positions  AQKO  and  ATTT.^ 


In  all  cases  A 
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being  fixed  is  neoeasBiily  a  node,  aiid  B  being  free  is  the 
middle  of  a  Tentral  eegroent  We  have  thus  a  saccesaion 
of  cases  in  which  the  rod  oontains  ^,  f ,  f ,  &c.  ventfal  seg- 
ments. The  numbers  of  Tibrations  per  second  are  as  the 
squares  of  these,  or,  as  I  :  9  :  25  :  &€.  The  reason  of  this 
is,  that  (taking  the  case  of  fig.  20,  3)  the  part  FB,  which 
may  be  regarded  as  an  indqiendent  rod  fixed  at  the  end 
F,  is  evidently  ^  of  the  length  of  AB,  and  consequently, 

since  mx  ^,  has  a  proper  note  of*  5'  or  25  times  the 

rapidity  of  vibration  in  fig.  SIO,  1. 

By  attaching,  with  a  little  bees'  ivax,  stiff  hog'a  Welles 
to  one  prong  of  a  tnnin^-fork,  or  to  the  edge  of  a  bdl- 
^asB,  or  even  a  common  jar,  and  clipping  them  on  trial  to 
suitable  lengths,  we  shall  find  that,  on  drawing  a  note  in 
the  nsnal  way  from  the  tuning-foik  or  glass,  the  bristles 
will  divide  into  one  or  more  separately  vibra&ig  segments, 
as  in  the  above  figs. 

68.  The  tvnUig-forh  itself  may  be  re- 
garded as  belonging  to  the  class  of  stiff 
rods.  When  emitting  its  fundamental 
note,  it  vibrates,  as  in  fig.  21,  with  nodes 
at  b  and  d  and  extreme  positions  abcdi 
BBd/bgcOk, 
<•  69.  The  transversal  vibrations  of  thin 
square,  circulac,  and  other  plates  of  metal 
Of  glass,  are  interesting,  because,  if  these  are 
kept  in  a  horizontal  position,  light  dry  sand 
or  powder  sifted  over  the  upper  surface,  will  be  tlyiown  nff 
the  ventral  segments  to  the  nodal  lines,  which  will  thus  be 
rendered  manifest  to  the  egre,  forming  what  aie  termed 
CkladniC9fig%re9,  As  in  the  case  of  a  musical  string,  so- 
here  we  find  that  the  pitch  of  the  note  is  higher  for  a  given 
plate  the  greater  the  number  of  ventral  segments  into 
which  it  is  divided;  but  the conYerse  of  this  does  not  hold 
good,  two  different  notes  being  obtainable  with  the  same 
number  of  such  segments,  the  position  of  the  nodal  lines 
being,  however,  different 

70.  The  upper  line  of  annexed  figures  shows  how 
the  sand  arranges  itself  in  three  cases,  when  the  plates 
are  square.    The  lower  line  gives  the  same  in  a  sort  of 


V 


UealiMed  fonn,  andiss  usuaHy  to  be  foun4  in  acoustical 
works.  Fig.  22,  1  corresponds  to  the  lowest  possible  note 
of  the  particular  plato  used;  Fig.  22,  2  to  the  fifth 
higher;  Fig.  22,  3  to  the  tmnih  or  octave  of  the  tMrd, 
the  numbm  of  vibration  in  the  same  time  being  {s  2 
to  3  to  5. 

ft  the  plate  be  smaQ,  it  is  sufficient,  in  order  to  bring 
out  the  simpler  sand-fisures,  to  hold  the  plate  firmly 
between  two  fingers  of  Ute  same  hand  placed  at  any  point 
where  at  least  two  nodal  lines  meet,  for  instance  the  centre 
in  (1)  and  (2),  and  to  draw  a  violin  bow  downwards  across 
the  edge  near  the  middle  of  a  ventral  segment  But  with 
bger  plates,  which  alone^rill  furnish  the  more  complicated 
figures^  aclamyaciew  must  be  used  for  fixing  the  plate,  and, 


at  the  same  tuie,  one  or  more  other  nodal  points  ought 
to  be  touched  with  the  fingers  while  the  bow  is  being 
applied.  In  this  way,  any  of  the  possible  configurations 
may  be  easily  produced. 

71.  By  similar  methods,  a  circular  plate  ma^  be  made  Cbealsr 
to  exhibit  nodal  lines  dividing  tlie  snrfaoa  by  diametral  r*~^" 
lines  into  four  or  a  greater,  but  always  «b«ii^  number  of 
sectors,  an  odd  number  being  incompatible  with  the  general 
law  of  stationary  waves- that  the  parts  of  a  body  a4Joiniii^ 
a  nodal  line  on  either  side  must  always  vibrate  oppositely 
to  each  other. 

Another  class  of  figures  consists  H 
circular  nodal  lines  along  with  diar 
metral  (fig.  23). 

CHrcukr  no<ul  lines  unaooompanied  ^^  _. 

by  intersecting  lines  cannot  be  pro-  ^' 

duced  in  the  manner  described ;  but  may  be  got  either 
by  drilling  a  small  hole  through  the  centre,  and  draw- 
ing a  horse-hair  along  its  ed^  to  bring  oat  the  note,  or 
by  attaching  a  long  t£n  elastic  rod  to  the  -centre  of  the 
plate,  at  right  ai^ea  to  it,  holding  the  rod  by  the  middle 
and  rubbing  it  lengthwise  with  a  bit  d  cloth  powdered 
with  resin,  till  the  rod  gives  a  distinct  note ;  tiie  vibra 
tions  are  communicated  to  jte  plate^  whidi  consequently 
vibrates  transversdy,  and  cavses  the  aand  to  heap  iteaif 
into  om  or  more  concentric  rings. 

72.  The  theory  of  the  vibrations  of  pbtea  has  not  yet  Tliaory 
been  put  on  a  qifite  satisfactory  basis.    Hie  following  law  ofChiadiiis 
may«  however,  be  regarded  as  confirmed  by  experiment,  ^V^ 
viz.,  that  when  two  c&erent  plates  of  the  same  substance 
present  the  same  nodal  configuration,  the  numbers  of 
vibrations  are  to  each  other  directly  as  the  thicknesses,  and 
inversely  as  the  superficial  areas. 

73.  Paper,  parchment,  or  any  other  thin  membrane  Vflmtioas  • 
stretched  over  a  equare,  cireulsr,  te,  frame,  when  in  the  <tf  "^"^  . 
vicinity  of  a  diffidently  powerful  vibrating  body,  wiU,****^ 
through  the  medium  of  the  air,  be  itself  made  to  vibrate 

in  unison,  and,  by  using  sand,  as  in  previous  ihstances» 
the.  nodal  lines  will  be  depicted  to  the  eye,  and  seen  to 
vary  in  form,  number,  and  position  with  the  tension  of  the 
plate  and  the  pitch  of  the  originating  sound.  The  mem- 
brana  tympani  or  drum  of  the  ear  has,  in  like  inanner  and 
on  the  same  principles,  the  property  of  r^>eating  the 
vibradons  of  the  external  air  which  it  communicates  to  the 
internal  parts  of  the  ear. 

74.  Rods  vibrating  longitudinally  are,  as  we  EavealBeadyLoDgltii- 
remarked,  subject  to  the  laws  of  stationary  waves.    If,  for  ^^■l  ^^<^ 
instance,  a  wooden  rod  fixed  at  one  end,  be  nibbed  near  |^  ^ 
the  top  between  the  finger  and  thumb  previously  coated 

with  powdered  resin,  it  will  yield  a  fundamental  note  when 
it  so  vibrates  as  to  have  only  one  node  (at  tiie  fixed 
extremity)  and  half  a  ventral  segment  reaching  from  that 
extremity  to  the  other,  that  is,  when  the  length  /  of  the 

V . 
rod  is  \  X,  or  X  »  4/,  and  therefore  f  tt-     But  it  may 

also  give  overtones  corresponding  to  2,  3,  kc  nodes,  the 

free  end'  being  always  the  middle  of  a  ventral  scl|ment» 

4/    41 
and  for  which  therefore  the  lengths  ef  waves  aae  -r-,  -;r, 

3     o 

<lcc  (as  will  be  easily  seen  by  referring  to  figs,  in  §  67, 

which  may  equally  represent  transversal  and  longitudinal 

displacements).     Hence,  the  fundamental^and  harmonies 

of  a  rod  such  as  we  are  now  considering,  have  vihcaiiona 

whose  rates  are  as  the  successive  odd  numbers. 

A  series  of  like  rods,  each  fixed  at  one  end  into  a  Ubok 

of  wood»-and  of  lengths  bearing  to  each  othen  the  i^itioa 

1  :  ft  :  ^c.  (as  in  §  61]^  will  give  the  common^cale  when> 

rubbed  in  .the  manner  ahready  mentionel    This  follows 

V  1 

from  the  focdainflDtal  haiving  a» ^  Sod  therefore  hoc  7. 
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Okas  rodB  or  tUDae'ioay  also  be  made  to  vibrate  longi- 
<  tndinally  by  oieans  of  a  moiet  piece  of  cloth ;  but  it  ia 
.  odvigable  to  damp  tliem  firmly  at  the  centre,  when  each 
half  will  ▼ibrate  according  to  the  aame  laws  aa  the  wooden 
rods  above*  The  existence  of  a  motion  of  the  partidca  of 
glaaa  to  and  fro  in  the  direction  of  its  length  may  be  well 
exhibited,  by  allowing  a  small  baU  of  stone  or  metal 
suspended  by  a  string  to  rest  against  one  extremity  of  the 
rod,  when,  aa  aoon  as  the  latter  is  made  to  sing  hj  frictiun, 
the  baU  wOl  be  thrown  off  with  considerable  violence. 


Paet  vm. 


r#Llr  U  t^6 
essential 

■sound  la 


Prtndpc* 
of  B«r- 

Cheory. 


Tkeory  of  Fipei. 

76.  The  longitmdmal  vibrationa  of  air  enclosed  in  pipes 
are  of  greater  practical  importance  than  those  of  other 
bodies,  becanae  made  available  to  a  veiy  great  extent  for 
mosical  porpoaea.  In  the  flute,  horn,  trumpet,  and  other 
wind  inatrunteota,  it  ia  the  contained  air  that  forms 
the  essentia]  medinni  for  the  production  of  aound,  the  wood 
or  metal  endoaing  it  having  no  other  eflfoct  but  to  modify 
the  tmbrt  or  aconatie  colour  of  the  nota 

76.  In  dealing  with  the  theory  of  pipes,  we  piust  treat 
the  air  precisely  in  the  saoje  manner  as  we  have  dealt  with 
elastic  rods  vibrating  lengthwise,  a  jHpe  stopf^  at  both 
ends  bttng  regarded  as  equivalent  to  a  rod  fixed  at  both 
ends,  a  pipe  open  at  both  ends  to  a  rod  fite  at  both  ends, 
sod  a  pipe  stepped  at  one  end  and  open  at  the  other  to  a 
rod  fixed  at  one  end  and  free  at  the  other.  When  there- 
fore the  air  within  the  pipe  ia  anywhere  dispkoed  along 
the  length  of  the  pipe,  two  waves  travel  thence  in  opposite 
directions,  and  bcong  reflected  at  the  extremitiee  c^  tiie 
pipe,  there  results  a  stationary  wave  with  one  or  more 
ftired  nodal  sections,  on'one  side  of  which  the  air  ia  at  any 
moment  being  diaplaoed  in  one  dlrectioQ,  while  on  the 
fitJier  side  it  is  displaced  ill  the  oppositSL  Hepce,  ^dien 
the  air  on  both  aidea  of  the  node  •  ^^~^^^ 
ia  moving  in  towards  it,  there  ia  "7^^*^^  *  "^ 

condensation   ffoing  on  at   the  ^ -^ 

node,  fdlowed  by  larefaetioa  on 
the  reversal  of  the  motion  of  the 
air.    The  full  lines  in  awwwr^  \  " 
figs,  are  curves  cl  duplaeemadM^ 
the  dotted  lines  curves  of  vdocity  ^ 
and  dftwity  (vidl  §  10  and  U).      «- 

As  a  stopped  end  prevents  any  _ 
motion  of  die  air,  a  nodal  section  "" 
is  always  found  there.     And  as, 

at  the  open  end,  we  may  conceive  the  internal  air  to  be 
maintained  at  the  same  density  as  the  external  air,  we  may 
assume  that  such  end  coinddes  with  the. middle  pf  a  ven- 
tral segm^t  

From  these  assumptions,  which  form  the  basis  of 
Bemouilli's  Theory  of  Pipes,  we  infer: 

77.  That  in  a  pipe  stopped  at  botli  ends,  aa  in  a  rod 

fixed  at  both  ends,  the  fundamental     >  ^ ^ 

note  (fig.  25, 1 ),  corresponds  to  X  »  2/, 

and  therefore  to  M" ^»  ^  denoting 

die  velodty  of  sound  in  air,  and  the 

overtones  to  numbers  of  vibrations 

-  2n,  3«,  and  so  on.     Fig.  25,  2, 
./represents  the  octave. 
Op«npipe.  '    78.  That  in  a^-pipe  open  at  both^  ends  the  same  holds 

good  as  in  the  previous  case.      For  (fig.  26^  1)  AC«4  X 

X  -  4  AC  -  2/,  and  m  fig.  26,  2,  AD  -  I  X,  and  also 

Fu!?Ded  j^t.  "  i  '  •  •  ^  ■  't  <»  4  its  value  for  the  .fundamental;  and 

«ne  Md      limilacly  for  the  other  harmonica. 

only.  79.  TWr  iD_a_pipe  open  at  od»  end  and  stopped  at 


rig.M. 


Pipe 
stopped  at 
boLh< 


Fig.  SO. 


Fig.  26 
Simjiarly  for  tba 

a  given  pipe  r 


the  other  (or,  as  it  is  usually  termed,  ^  «<o/)peEf  pip^  ouie  $ 

77,  being  purely  imaginary), 

the  fundunental  note  has  n  — 

V 

rj,  and  the  overtones  correa* 

pond  to  3i»,  59».  .  .  . 

For,  in  fig.  27,  1,  AB  or 
/-^  X,  and  in  fig.  27,  2,  CB 
or  {a^ib  evidently*  ^  AB  or 

ii,  whence  X  » |^  in^iich  being     ^___ 
of  value  of  X  in  previous 
case,  shows  that  the  number ' 
of  vibrations  is  three  times  greater, 
other  overtones. 

80.  It  follows  from  the  above^  that 
(whether  open  or  stopped)  may 
be  made  to  emit,  ii^  addition 
to  or  in  combination  with  its 
fundamental,  a  series  of  over- 
tones, whichy  in  an  open  pipe, 
follow  the  natural  numbosi 
and  hence  are  the  octave, 
twelfth,  tef  but,  in  a  ttoppei 
pipe^  follow  the  odd  numbers, 
80  as  to  want  the  octave  and 
other  notes  represented  by  the  _ 

even  numbers.  The  succession  ^of  overtones  may  be 
practically  obtained  by  properly  regulating'  the  force 
of  the  blast  of  air  fay  which  the  air^olnmn  ia  put  into 
vibratuxL 

.81.  If  the  fundamental  notes  of  two  pipes  of  eq[nalN '^^ 

lengths,  but  of  which  one  la  open,  the  other  8t(^^>ed,  be  °>;  - 

compared  together,  they  will  be  found  to  differ  in  pitch  by  '^ ' 

an  octave,  the  stopped  being  the  lower.    Thia  £act  ia  in 

keeping  w^  the  theory,  for  the  numbers  of  vibratioQSi< 

V         V 
being  mpectivBly  rr  and  r?,  are  in  the  ratio  of  3  to  L. 

82.  B|y  ahering  the  length  of  the  same  pipe^  we  can  ^t'^-' 
vaiy  the  pitdi  <S  ihp  fundamental-  at'  pleasure^  since  n 
varies  inversely  as  L    This  is  effected  in  the  flute  and 
some  other  wind  instruments  byoneans  of  openings  along 
part  of  the  pipe,  which,  being  dosed  of  opened  by  means 

of  keys  and  of  Uie  fingers,  increaae  or  diminish,  the  length 
of  the  vibrating  aircolumn.  Jn  this  manner  the  anooesszve 
notes  olMthe  s^e  are  usually  obtained  within  the  range  cf 
an  octave.  The  scale  is  further  extended  by  bringing  into 
play  the  higher  harmonics. 

83.  Since  in  an  open  pipe  «>-^y  and  therefore  '""^t  ^'\ 

if  for  V  we  put  1090  ft,  and  for  n  264,  which  »  the 
number  of  vibrations  per  second  usually  assigned  \o  the 
note  0,  w^  get  /  »  2  ft  very  nearly.  This»  acoordin^y,  is 
the  length  of  the  so-called  0  open  pipe.  Tlie  C  stepped 
Ipe  must,  by  what  has  been  stated  ^ove,.be  4  feet  in 


pi}- 


84.  Conversely  it  is  obvious  that  the  velocity  V  of  aound  ^«'^' 
in  air,  and  generally  in  any  gas,  may  be  deduced  from  the  ^-y^ 
equation  VB2n/,  and  that  Sf  two  pipea  of  equal  length  J^^^^i 
contain  respectively  air  and  any  olaer  gas,  the  velocities 

in  the  two  media  being  to  each  other  directly  as  the 
number  of  vibrations  of  the  notes  they  respectively  emit, 
we  may,  from  the  well-ascertained  value  of  the 'Velocity  in 
air,  determine  in  this  way  the  vdodties  in.  other  gases, 
and  thence  the  values  of  theb  ooefiicidnts  y  (t^  §  21). 

85.  While  the  inferences  drawn  byjneans  of  Bmonillf  s  l>*' 
theory  agree,  to  a  certain  extent,  with  actual  observation,  ^''- 
there  are  diiBcrepancies  between  the  two  which  point  to^"^" 
the  existence  of  some  flaw  in  one  or  both  of  the  hypotheses 

on  which  the  theory  rests.  In  truth,  the  ccmditiona 
assumed  by  Bemouilli  are  such  as  do  not  fuUy  occnr  in 
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practice      The  stopppd  extreinity  of  i  pipe  is  aJwaya  to 
Ronie  ext-pnt  of  4  /leldmi;  nature,  and  does  not  therefore 
exactly  ctiiincide  with  a  oiidal  surface .  nor  can  the  ini«nial 
ur  immodiaufly  adjoiuing  the  open  end  be  perfectly  free 
from  variaU4>n   of   deoHity   danng  the   mbrations  of   the 
whole  QiHiis.  particuhirly  ho  at  ^  the  emhtmrJaurt,  where  the 
blast  \»  introduced  by  which  the  Uine  is  originated.      It 
would  appear  from  recent  expenments  that  the  pitch  of  a 
pifM?  IS  somewhat    lower   than   the   above  theory  would 
lodjcate 
u  pi|«L     86 ,  The  reed-pipe  differs  in  oiaoy  respects  from  the 
suDple  pipe  which  we  have  been  oooaidenng.     A  small 
elasur  stnp  of  metal,  &zed  at  one  extremity  (the  rtmi\ 
tifj*  over  a  slit  of  the  same  shape,  and  la  set  10  transverse 
vthration  by  a  current  of  air  acting  andemeath.     If,  ^as  is 
the  caM*  ID  the  accordion  and  barmoniom,  the  reed  is/id- 
pnivided  with  s  pipe.  th«  pitch  of  itB  note  m  regulated 
altogether  by  the  dimensions  of  the  reed,  id  oonfomuty 
with  the  law  of  tranversely  vibrating  plates .  ahhough,  it 
]j)  to  be  remarked,  the  .note  is  really  due  to  the  vibratioiis 
of  the  air  which  alternately  escapes  through  the  alit  of  the 
reed,  and  ui  prevented  doing  so  exactly  as  often  as  the 
reed  executes  a  movement  to  and  fro.     The  proper  note  of 
the  reed  itself  is  very  poor  and  faint 
i!^'*<A     87    In  the  reed-pipe  there  is  added  above  the  reed  a  pipe 
'  '^^     the  air  in  which  partakes  of  the  vibratory  motion,  and  im- 
proves the  quahty  of  tiie  sound     The  pitch  la,  however, 
Dot  affected  by  Uus  pipe,  unless  it  exceed  a  certain  length 
/.  when  the  pitch  begins  to  fall,  and  oontinuea  to  do  so  as 
/ 18  increased,  till,  when  the  length  of  pipe  la  2/,  the  note 
18  again  restored  to  its  original  pitch,  dec 
KT'       88   M.  Weber,  to  whom  we  are  indebted  for  these  end 
^<^   other  canons  facts  respecting  reed  pipes,  has  explained 
^^  them  thus  —If  the  reed  be  exactly  at  that  part  of  the 
vibrifcmg  air-column  where  the  air<li8placementa  are  at 
thev  maximum,  and  where  consequently  the  air  suffere  no 
variation  of  density  during  the  vibratory  motion  of  the 
column,  the  oscillauons  of  the  reed  are  not  at  aU  affected 
by  the  air-vibrationa,  and  consequently  the  pitch  of  the 
reed-pipe  is  the  same  as  thsjt  of  the  reed  itsell     But  if  the 
reed  be  sttnated  at  any  other  part  of  the  air-column,  and 
especially  si  a  nodal  section,  where  the  air  is  undergoing 
alternate  oondansatioD  and  rarefaction,  then,  when  the  air- 
blast  from  the  wind  chest  pushes  in  the  reed,  the  air  in 
the  pipe  IS  in  the  act  of.  rarefaction,  and  consequently  tends 
to  acoekrale  the  reed  inwards,  whereas  the  elasticity  of 
the  reed  tends  m  an  opposite  direction      When,  again,  the 
reed  is  passing  to  the  other  extreme  of  its  vibrauon,  the 
air  ID  the  pipe  is  in  the  act  of  condensation,  and  tends  to 
accelerate  the  reed  outwards  or  in  the  opposite  direction  to 
the  elasticity  of  the  reed     Hence  the  reed  is  affected  just 
as  if  its  elasticity,  and  therefore  the  rapidity  of  its  vibra^ 
tiona,  were  diminished,  and  thus  the  pitch  is  lowered 

VkXi  TX. 

Stngtng  Flama, 

^  .  89  Tbe  ekewuaU  or  gas  harmamoim^  which  consists  of 
"^  s  small  flame  of  hydrogen  or  of  coal  gas.  bunung  at  the 
lower  part  of  the  in  tenor  of  a  glass  tabe,  and  giving  out  a 
very  distinct  note,  exhibits  considerable  analogy  with  the 
reed-pipe  For.  as  Sondhaus  seems  to  have  estabbshed 
the  primary  cause  of  the  note  lies  in  the  oscillations  of  the 
gap  within  the  burner  and  the  feedmg-pipe,  which  there- 
fore play  exactly  the  same  part^as  does  the  reed  portion  of 
the  reed-pipe  The  air  in  the  gUss  tube  being  heated  by 
the  6ame  ascends,  and  the  pressure  above  the  flame  being 
thence  diminishfld.  tbe  flame  is  forced  upwards  by  the  gas 
beneathy  until  an  influx  of  atmosphenc  air  at  the  top  cA 
the  tube  forces  the  flame  bacL     Thus  a  periodic  agitation 


I  of  the  flame  ensues,  accompanied  by  a  corresponding  di» 
turbance  of  the  air-column  in  the  glass  tube.  The  sixe  of 
tbe  flame  and  its  position  within  the  tube  mast  be  so 
regulated  ss  to  bnng  out  the  best  possible  note,  which  will 
then  be  found  to  be  the  same  as  the  air  in  the  tnbe  wuuld 
Itself  emit,  according  to  the  laws  of  pipes,  allowanoe  being 
made  made  for  the  high  temperature  of  the  air.  A  senes 
of  tubes  may  thus  be  arranged  of  suitable  lengths  to  give 
the  common  scalei  It  sometimeB  happens,  parucularly 
with  short  tubes,  tbat  the  note  will  not  come  otft  spontane- 
ously, all  that  IS  required,  then,  is  either  by  blowing  gently 
at  the  top  of  the  tube,  or  by  sui^ujg  in  unison  with  th<: 
expeeted  note,  to  give  to  the  air  the  requisite  initial  movo- 
ment 

The  flame,  which  bums  steadily  with  a  yellowish  light 
before  the  tjibe  sounds,  will,  as  soon  as  the  note  is  hecud, 
be  seen  to  flicker  up  and  down,  changing  rapidly  from 
yellow  to  blue  ^d  blue  to  yellow,  its  intensity  also  chang- 
mg  penodically.  These  fluctoatioiis^re  best  seen  by  view- 
ing the  image  ci  the  flame  reflected  by  a  small  plane  mirror, 
held  111  the  hand  and  moved  to  and  fro.  Before  the  note 
IS  heard,  the  image  of  the  then  quiescent  flame,  being  im- 
pressed on  different  points  of  the  retina,  appears  as  a  con- 
tmuons  luminous  strip ;  but,  when  the  harmonioon  speaks, 
the  various  images  beoome  quite  detached  from  one  another, 
ahowing  that  the  portion  of  the  retina  over  wjjich  the 
reflected  light  passes  \m  sensibly  affected  only  at  certain 
pouts  of  it,  whjch  evidently  eorrespond  to  the  instants  of 
time  at  which  the  flame,  in  its  periodical  fluctuations,  is  at 
its  brightest. 

90.  Naked  flames,  that  is,  flames  nnacoompanied  by  tubea,  NakeS 
may  al0O  give  out  musical  notes,  and  many  smgular  in-  Asbms^ 
stances  are  mentioned  by  Tyndall  and  others  ol  their 
sensitiveness  to  external  sounds. 

91.  Koenig  of  Paris  haa  oonstmcted  an  apparatus  in-  Flaor* 
tended  to  indicate  the  modes  of  vibration  of  the  different 
parts  of  vibrating  bodies,  such  as  oohimne  of  air,  kc,  by 
means  of  flames,  and  to  which  he  has  given  the  name  df 
tbe  Flam8  Mcmomuier.     We  will  here  describe  its  applica- 
tion to  the  case  of  oigan-pipea.     An  open  pipe  has  three 
apertures  along  one  8i£,  one  at  tbe  middle,  0  (flg.  28),  t.«., 
at  a  node  of  the  fundamental  tone,  and  the  two  others,  a,  6, 
half  way  between  o  and  the  extremities  of  the 
pipe,  and  coinciding  therefore  with  the  nodes  of. 
the  flnt  overtone  or  octave.     These  openings  are 
closed  by  thm  flexible  membranes  forming  the 
ends  of  small  boxes  or  eaptuUt,  the  spaces  within 
which  ocmimunicate  by  caoutchouc  tubes  with  a 
ooal-gas  reservoir,  and  also  by  separate  tubes  with 
small  gas  burners  arranged  on  a  vertical  stand 
The  gas  being  introduc^i,  and  the  three  flames 
kindled  and  adjusted  to  equal  heights  of  about  | 
of  an  inch ;  if  the  pipe  be  made  now  to  otter  its  flist  over- 
tone, the  flame  connected  with  o  will  remain  stationaiy 
and  of  the  same  brightness  as  before,  but  those  communi- 
cating with  a  and  b  wiU  become  longer  and  thinner,  and 
assume  a  bluish  and  faint  huninosit}^     But,  if  the  funda- 
mental be  brought  out  of  the  pipe,  then  it  is  e's  flame 
that  is  violently  affected,  while  those  of  a  and  L  are  scarcely 
affected  at  all     If  the  flames  be  originally  made  less  in 
height  (say  }  inch),  those  of  a  and  6  in  the  former  rase,  and 
of  0  in  the  latter,  will  be  extinguished     These  results  are 
due  to  tbe  condensations  and  rarefactions  of  the  air  u  the 
pipe  which  are  at  their  maximum  at  a  node;  causing  the 
membrane  pUced  there  to  vibrate  outwards  and  inwards, 
and  hence  to  force  more  or  less  of  the  gas  mto  the  buiper. 

In  order  to  compare  together  the  notes  of  different  pipes, 
four  plane  reflecung  surfaces  are  connected  together  in  the 
form  of  a  cube,  which  is  mounted  on  a  vertical  axis  aboot 
which  it  IS  capable  of  being  torQed  nmnd     Each  pipe  is 
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fnraiahed  with  one  opeiuDg, «  membrane,  &c  (aa  above), 
at  its  mHdla  As  pointed  out  (§  87),  if  any  of  the  pipes 
be  made  to  sound,  die  reflector,  being  at  the  same  time  put 
in  motion,  a  series  of  separate  images  will  be  seen.  On 
sounding  another  pipe,  whose  fundamental  is  an  octave 
higher,  we  shall  have  a  second  line  of  images  sepieusted 
from  each  other  by  half  the  interval  of  those  in  the  former 
series  This  is  best  observed  when  the  tw,o  flames  are  placed 
in  the  sany3  vertical  line.  If  the  note  of  the  second  pipe 
is  a  fifth  higher  than  the  first,  and  consequently  its  vibra- 
tions to  those  of  the  first  as  3  to  2,  then  the  same  space 
which  contains  two  images  of  the  lower  note  wUl  contain 
three  of  the  higher,  and  so  on,  for  other  combinations 
When  more  complicated  ratios  are  to  be  tested;  it  is  {re- 
ferable to  connect  both  capsules  with  the  same  bozner, 
either  with  or  without  the  reflector. 

Part  X. 
C<jmmwnie<aion  of  VtbraHaiu 
Commotti-       92.  The  communication  of  sonorous  vibrations  fnpm  one 
eatioQ  be-    body  to  another  plays  so  essential  a  part  in  acoustics  that 
ffEML         ^  ^^^  words  must  here  be  given  to  the  subject     It  appeaie 
uUdft,  and  ^  ^  ^^  sstabUahed  that  while  the  vibrations  of  a  solid 
liquids.       are  in  general  most  readily  oommunicated  to  other  solids 
in  contact  with  It,  they  are  not  so  to  liquids,  and  still  less 
so  to  air  and  other  aeiifonn  fluids.     Thus,  a  tuning-fork 
Lb  inaudible  at  any  moderate  distance  unless  applied  to  a 
table,  by  ^  whose  extended  surface  the  air  can  be  more 
intensely  affected.     So  likewise  a  musical  string  sounds 
veiy  poorly  unless  connected  with  a  resonant  cavi^  or 
wooden  chest,  to  the  wood  of  which  it  first  imparts  its 
vibratory  motion,  which  then  produces  statiooaiy  warns,  in 
the  continued  air. 
RuDdt'sax-     ^3.  A  few  years  ago  M.  Kundt  made  known  a  method 
liariiMBta.  founded  on  the  commnnicabflity  oi  vibiation,  by  which 
the  velocities  of  sound  in  different  media  may  be  compared 
together  with  great  facility.    T^e  aglass  tabe  3  feet  er  up- 
wards in  length,  drop  into  it  a  small  quantity  of  the  fine 
povriler  of  the  chib-moas  or  lycopodium,  and  turn  the  tube 
round  so  as  to  spread  the  powder  over  tlite  internal  surface 
of  the  tube.    Stop  both  ends  of  the  tube  with  corks^  clamp 
it  at  its  centre,  and  rub  one  of  its  halves  lengthwise  with 
a  moist  cloth,  so  as  to  cause  the  glass  to  sound  a  note.     It 
will  then  be  found  that,  the  air  within  the  tnbe  taking  up 
the  motion,  and  a  stationary  wave  being  foimed  in  it,  the 
powder  is  driven  off  from  the  ventral  segments  and  forms 
little  heaps  at  the  nodes.    TIm  dust-heaps  are,  by  the  laws 
of  stationaiy  waves,  separated  therefore  from  each  other 
by  intervals  each  equal  to  half  the  length  of  an  air-wave,  or 

-.  ^  theuy  the  number  ol  heaps  -m,  and  the  length 

21 
df  ihe  tube  ml-,  k»  - 

But,  by  the  laws  of  longitudinal  vibrations  of  rods,  the 

length*  X!  of  the  glass-wave  »  4  Tr  j  «  21.     Hence  -  *  flh 

^bat  is,  the  number  of  dust-heaps  is  equal  to  the  ratio  of 
tihe  lengths  of  a  wave  of  sound  in  glass  and  in  air,  and 
oonsequently  to  the  ratio  xd  the  velocities  of  sound  in  those 
media.  (For  the  vi})rations  being  in  unison,  their  number 
io  a  giyen  time  must  ])e  the  same  for  the  glass  and  the 

MiSf  ii,  -7  =  ^  ;  V,  V  being  the  velocities).  i 

Kundt  found  16  to  be  the  number  of  heaps;  prior 
^pperiments  of  a  different  kind  had,  as  we  have  before 
mentioned,  given  this  as  the  number  of  times  that  the 
velocity  of  sound  in  glass  exceeds  its  velocity  in  air. 

Instead  of  producing  the  air-vibrations  by  friction  of  the 
'tube  oontaining  the  air,  it  is  preferable  to  make  use  of  a 
amaller  tnbe  or  rod,  furnished  with  a  cork  at  one  end.  which 


fits  like  a  piston  into  the  tnbe,  and  projecting  at  its  oatci 
end  through  an  opening  in  the  cork  whichdcccs  the  air 
tube.  The  rod  tluis  inserted  is  the  one^  which  is  nibbed 
longitudinally  and  communicates  its  vibrations  to  the  aii 
in  the  endosmg  tube.  By  meaiis  of  an  apparatus  of  tlua 
kind,  Kundt  detenni&ed  the  ratio  to  the  velocity  of  Bound 
in  air  of  its  velocity  in  varioos  solids,  and  also  (replacing 
the  air  in  the  tube  by  different  gases)  of  its  velocity  in 
these  gsiea. 

PuaxXL  I 

Imierfermee  of  SouncL 

94.  When  two  or  more  sonorous  waves  travel  through  VM&its  i 
the  same  medium,  each  particle  of  the  air  being  simultane-  ^^« 
ously  affeoted  by  the  disturbaneee  due  to  the  diffei^t^^ 
waves,  moves  in  a  different  manner  than  it  would  if  only 
acted  on  by  each  wave  singly.    The  waves  are  said  mutually 

to  interne.  We  shall  exemplify  this  subject  by  consider- 
ing the  case  of  two  waves  travelling  in  the  same  direction 
through  the  air.  We  shall  then  obviously  be  led  to  the 
following  results:— 

95.  If  the  two  waves  are  of  equal  length  A,  aad  are  in  TV  «^ 
the  same  phase  (that  is,  each  producing  at  any  given  ^-'r' 
moment  the  same  state  of  motion  in  the  air-psrticlee),  their  ^"^ 
combined  effect  is  equivalent  to  that  of  a  wave  of  the  ^im 
length  A,  but  by  which  the  excuxaioQa  ci  the  particles  are 
increased,  being  the 
sum  of  those  due 
to   the    two   oom- 
ponent    waves    re- 
spectively. 

If  the  two  inter- 
fering wBves^  beins; 
still  of  samsLleAgtS 
X,  be  in  opposite 
phases,  or  so  thai  ^^ 

one  is  in  advance  of  the  other  by  -,and  oonaeqiieiitlly  odo 

produces  in  the  air  the  opposite  state  of  motion  to  the 
other,  then  the  resultant  wave  is  one  of  the  some  length 
X,  but  by  which  the  excursions  of  the  particles  are  de- 
creased, being  the  difference  between  those  due  to  the 
component  waves.  If  the  amplitudes  of  vibration  which 
thus  mutually  interfere  are  moreover  equal,  the  effect  is 
the  total  mutual  destruction  of  the  Vibratory  motion. 

Thus  we  learn  that  two  musical  notes,  of  the  same  pitch, 
conveyed  to  the  ear  through  the  air,  will  produce  the  effect 
of  a  single  note  of  the  same  pitch,  but  of  increased  loudness, 
if  they  aie  in  the  same  phase,  but  affect  the  ear  very 
slightly,  if -at  all,  when  in  opposite  phases.    If  the  diffiftr- 

ence  of  phase  be  varied  gradually  foun  zero  to- X,  thereeultr 

ing  sound  will  gradually  decrease  from  a  mnyimn^  to  a 

96.  Among  the  many  experimental  eonfiimations  which  Kxp'" 
may  be  adduced  of  these  proportionB.  °^*'^-^ 
we  will  mention  the  following: — 

Take   a  circular  plate,  such    as   is    /        li^''^^^    Vib-* 
available  for  the  production  of  Chladni's 
figures  (§  71),  and  cut  out  of  a  sheet*' 
of    pasteboard    a    piece    of    the  shape 
ABOCD    (fig.    30),   consisting  of   two 
circular  quadrants  of  the  same  diameter 
as  the  plate.     Let,  now,  the  plate  be         '*«•  **• 
made  in  the  usual  manner  to  vibrate  so  as  to  exhibit  two 
nodal  lines  coinciding  with  two  rectangular  diametera     If 
the  ear  be  placed  right  above  the  centre  of  the  plate,  the 
sound  will  be  scarcely  audible.     But,  if  the  pasteboard  be 
interposed  so  as  to  intercept  the  vibrating  84;mcnts  AOB, 
DOC,  tiie  note  becomes  much  more  distinct    The  i 
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of  this  tft.  that  the  tegmenta  of  the  pUte  AOD.  BOC 
always  vibrate  m  the  same  direcuon,  but  oppositely  to 
U)e  se$i]|ents  AOB«  DOC.  Hence,  when  the  pasteboard 
IS  (D  Its  place,  there  are  two  waves  oi  same  phase  starting 
(rum  the  two  former  segments,  and  reaching  the  ear  after 
equal  distances  of  transmission  throogh  the  air.  are  again 
m  the  same  phase,  and  prodnce  on  the  ear  a  conjunct  im- 
prt^sioo.  But  when  the  pasteboard  is  removed,  then  there 
IS  at  the  ear  opposition  of  phase  between  the  fiirtt  and  the 
socond  pair  of  waves,  and  consequently  a  minimum'  of  sound. 

97    A  tubular  piece  of  wood  shaped  as  u  fig.  31,  and 
havijig  a  piece  of  thin  membrane  stretch^  over 
the  opening  at  the  top  C,  some  dry  sand  being 
strttvn  over  the  membcane,  is  so  placed  over  a 
circular  or  rectangular  vibrating  plate,  that  the 
eiids  A.  B'  lie  over  the  segmeptt  of  the  plate, 
sQch  as  AOD,  COB  u  the  previous  fig.,  w^ch   ^ 
ore  in  the  same  state  of  motion.     The  sand  at  C  will 
be  set   m   nolent   movement      But   if   the  same  ends 
A.  B,  be.  placed  over  oppositely  vibrating  segments  (such  to 
AOD,  COD),  the  sand  will  be  scarcely,  if  at  all,  affected. 

98.  If  a  tuning-fork  in  vibration  he  turned  round  before 
the  ear,  four  positions  will  be  found  m  which  it  will  be 
inaudible,  owing  to  the  mutual  mterference  of  the  oppo- 
sitely vibrating  prongs  of  the-  forh.  On  mterposwg  the 
hand  between  the  ear  and  either  prong  of  the  fork  when 
th  one  of  those  positions,  the  sound  becomes  audible,  be- 
cause then  one  of  the  t^o  interfering  waves  is  cut  off  from 
the  ear.  This  experiment  may  be  vaned  by  holding  the 
fork  over  a  glass  jar  into  which  water  la  poured  to  euch  a 
depth  that  the  air-column  within  reinforces  the  note  of 
the  fork  when  suitably  placed  and  then  turning  the  fork 
round. 

99  Helmholtc's  double  syren  (§  51)  is  weO  c»lcnlated 
for  the  investigatioo  of  the  laws  of  interference  of  sound* 
For  this  purpose  a  simple  mechanism  is  found  in  the  m- 
stnunent,  by  ineans  of  which  the  fixed  upper  plate  can  be 
turned  round  and  placed  m  any  position  relatively  to  the 
lower  one.  If,  now,  the  apparatus  be  so  set  that  the  notes 
from  the  upper  and  lower  chest  are  in  unison,  the  upper 
fixed  pkte  may  be  placed  in  four  positions,  such  as  to 
cause  the  air-current  to  be  cut  off  in  the  one  chest  at  the 
exact  instant  when  it  is  freely  passing  through  the  other, 
and  vice  veraa.  The  two  waves,  therefore,  being  in  opposite 
phases,  neutralise  one  another,^  and  the  result  is  a  famt 
sound.  On  turning  r«nnd  the  upper  chest  mto  any  mter- 
mediate  position,  the  mtensity  of  the  sound  wil  increase 
up  to  a  manmum,  which  occurs  when  the  air  in  both  chests 
is  beug  admitted  and  cut  off  contemporaneously. 

100.  If  two  pipes,  in  exact  unison,  and  furnished  with 
flame  manometers,  are  m  communication  with  the  same 
wind-chest,  and  the  two  flames  be  placed  m  the  same 
vertical  line,  on  introducing  the'current  from  the  bellows, 
we  shall  find  that  the  two  lines  of  reflected  images  wiU  be 
80  related  tuat  each  image  in  one  lie^  between  two  images 
in  the  ether.  This  shows  that  the  air-vibrations  m  one 
pipe  are  always  in  an  opposite  phase  to  the  other,  or  that 
condensation  is  taking  place  in  the  one  when  rarefaction 
occurs  in  the  other.  This  arises  from  the  current  from  the 
bellows  passing  alternately  into  the  one  and  the  other  pipe. 
There  will  also  be  a  remarkable  collapse  of  the  sound 
when  both  pipes  eommumcate  with  the  wind-chest  com- 
pared with  that  produced  from  one  pipe  alone. 

101.  If  the  two  interfering  waves  are  such  as  produce 
vibrations  whose  numbers  per  second  are  n,  n  respectively, 
these  bemg  to  each,  other  m  the  rauo  of  two  integers  m,  m 
^len  expressed  in  its  lowest  terms,  then  the  lengths  of  the 
waves  A,  X'  being  mversely  as  »  to  n',  wiU  be  to  each 
other  as  m'  -. «,  and  consequently  m  A  »  m'  X'  Parucles 
therefore  of  the  iir  separated  by  this  distance  from  each 


other  wiU  be  in  the  same  phase,  that  la,  the  length  o{  the 
reatdtatu  wave  wiU  be  m  A  or  «i'  A',  &nd  if  N  denote  the 

corresponding  number  of  vibrations  N  «  ~  or  •^. 

Thus,  for  the  fundamental  and  its  octave    -  »  it  ^^ 

therefore  K«»  or     r-«  that  is,  the  note  of  interference 

18  of  the  same  pitch  as  the  fundamental 

For  the  fundamental  and  ita  miyor  third,  t  *  «•   Heqce 

«      w' 
N  •    4  ^  T '  ^^  **•  ^  resnlting  sound  i»  two  oetaves 

lower  than  the  fundametaL 

For  the  fondamental  and  its  m%jor  sixth,  "7  ~gi    N 

therefore  "  •  or  r-,  and  the  resulting  sound  ia  a  twelfth 

below  the  lower  of  the  two  interf enng  notes. 

If  m  and  m  differ  by  1,  then  N«i»-f»';  for  m^m' 


Pux>d»* 

meoui  I 
ocuv«. 


Panda- 
meiiUl  A.)') 
migorttuni. 


Funda- 
menul  au2 
major 
fixtli. 


or   1  • 


N       N 


Hence,  if  the  ratio  of  the  Tibrationa  Oue  of 


of  two  interfering  sounds  is  expressible  in  its  lowest  terma 
by  numbers  whose  difference  us  unity,  the  resulting  note 
has  a  number  of  vibrations  simply  equal  to  the  differeooe 
of  those  of  the  mterfering  notes. 

The  results  stated  in  this  section  may  be  tested  on  a  har- 
momum.  Thus,  if  the  notes  B,  C,  at  the  extreme  eight  ol 
the  mstrument  be  struck  together,  there  will  be  heard  an 
interference  note  four  octaves  lower  in  pitch  than  the 
above  C,  because  the  mterval  m  question  being  a  seaai- 
tone,  IS  II,  and,  consequently,  by  last  case,  the  interference 
note  IS  lower  than  the  C  by  mterval  ^'^ 

Other  notes  may  be  heard  resulting  from  the  mntnal 
interference  of  the  oyertonea. 

102.  When  two  notes  are  not  quite  in  tune,  the  resulting 
sound  is  found  to  alternate  between  a  maximum  and  mini- 
mum of  loudness  recumng  penodically.  To  these  periodical 
alternations  has  been  given  the  name  of  Beats.  Thenr 
ongin  is  easily  exphcabla  Suppose  the  two  notes  to  ooi^ 
respond  to  200  and  203  vibrations  per  second ;  at  some 
instant  of  tune,  the  air-particles,  through  which  the  waves 
are  passing,  will  be  similarly  <bspiaced  by  both,  and  con- 
sequently  the  jomt  effect  will  be  a  sound  of  some  inten^ty. 
But,  after  this,  the  first  or  less  rapidly  vibrating  note  will 
fall  behmd  the  other,  and  cause  a  dimmutiou  in  the  joint 
diB|dacements  of  the  particles,  till,  after  the  lapse  of  ^  of 
a  second,  it  will  have  fallen  behind  the  other  by  A  a  vibra- 
tion. At  this  moment,  therefore,  opposite  diapkcements 
will  be  produced  of  the  air-particles  by  the  two  notes,  and 
the  sound  due  to  them  will  be  at  a  minimum.  This  will 
be  followed  by  an  increase  of  intensity  until  the  lapse  ol 
another  sixth  of  a  second,  when  the  less  rapidly  vibrating 
note  will  have  lost  another  half-vibration  r^tively  to  the 
other,  or  one  vibration  reckoning  from  the  original  period 
of  tame,  and  the  two  component  vibrations  will  again  con- 
spire and  reproduce  a  maximum  effect  Thus,  an  inter 
val  of  ^  of  a  second  elapses  between  two  successive  maxima 
or  beats,  and  there  are  produced  three  beats  per  second. 
By  aimilar  fseasouing  It  may  be  shown  that  the  number  of 
b^ts  per  second  is  always  equal  to  the  difference  between 
the  numbers  of  vibrations  in  the  same  time  corresponding 
to  the  two  mteriermg  notes.  The  more,  therefore,  these 
are  out  of  tune,  the  more  rapidly  will  the  beats  follow  each 
other  " 

Beats  are  also  heard,  though  less  distmctly,  when  other 
concords  duch  as  thirdt^  JJ/t/is,  tbc,  are  not  perfectly  in  tune; 
thus.  200  vibrations  aud  303  vibrations  per  second,  which 
form,  in  combmauon,  an  unperfect  fifth,  produce  beats 
occurring  at  the  rate  of  three  per  second. 


118 


ACOUSTICS 


Tb^aam- 
her  of  rl- 
bnitionj  of 

founl  bj 
beats 


Tuning  by 
beftis. 


Irriiailig 
tlfectof 
rapid  bffiU 


103.  The  phenomeoa  of  beats  may  be  easily  observed 
with  two  organ-pipes  put  slightly  out  of  tune  by  placing 
the  hand  near  the  open  end  of  one  of  them,  with  two 
musical  strings  on  a  resonant  chest,  or  with  two  tunmg- 
Corks  of  same  pitch  held  over  a  resonant  cavity  (such  as  a 
glass  jar,  tnd.  §  97),  one  of  the  forks  being  put  out  of  tune  by 
loading  one  prong  with  a  small  lump  of  bees'-waz.  In  the 
bat  instance,  if  the  forks  are  fixed  on  one  solid  piece  of  wood 
which  xan  be  grasped  with  the  hand,  the  beats  will  be 
actually  felt  by  the  hand.  If  one  prong  of  each  fork  be 
furnished  with  a  small  plain  mirror,  and  a  beam  of  light 
from  a  luminous  point  be  reflected  successively  by  the  two 
mirrors,  so  as  to  form  an  image  on  a  distant  screen,  when 
one  fork  alone  is  put  in  vibration,  the  image  will  move  on 
the  moreen  and  i)e  seen  as  a  line  of  a  certain  length.  If 
|K>th  iorks  are  in  vibration,  and  are  perfectly  in  tune,  this 
line  may  either  be  increased  or  diminished  permanently  in 
Imgth,  according  to  the  difference  of  phase  betw^n  the 
two  sets  of  vibrations.  But  if  the  forks  be  not  quite  in 
'tune,  then  the  length  of  the  image  will  be  found  to  fluo> 
toate  between  a  maTJmnm  and  a  minimum,  thus  making  the 
beats  sensible  to  the  eye.  The  vibrograph  (§  52,  53)  is 
also  weD  suited  for  the  same  purpose,  and  so  in  an -especial 
manner  is  Helihlidts'  double  jyren  (§51),  in  which,  by 
continually' turning  round  the  upper  box,  a  note  is  pro- 
duced by  it  more  or  less  out  of  tune  with  the  note  formed 
1^  the  lower  chest,  according  as  the  handle  ii  moved  more 
or  less  n^idly,  afid  most  audible  beats  ensue.  The  gas 
hannonica  and  the  flame  manometer  also  afford  excellent 
illustrations  of  the  laws  of  beats. 

*104.  Advantage  has  been  taken  of  these  laws  for  the 
purpose  of  determiSling  the  absolute  number  of  vibrations 
per  second  corresponding  to  any  given  note  in  music, 
whence  may  be  derived  the  number  for  all  the  other  notes 
(9  40  j.  The  human  ear  may  be  regarded  as  most  correctly 
appredating  two  notes  differing  by  an  octave.  Two  tuning- 
forks  then  are  taken,  giving  respectively  the  note  A  and 
its  lower  octave,  and  a  number  of  other  forks  are  prepared 
intennodiate  in  pitch  to  these,  say  54,  and  by  means  of 
bees'-WEX  ibese  are  so  tuned,  that  the  first  gives  four  beats 
with  the  A  fork,  the  second  four  beats  with  the  fourth,  and 
io  on  up  to  the  last,  which  also  gives  foub  beats  with  the 
A^  fork.  Now,  if  »  » the  unknown  number  of  vibrations 
for  ihe  note  A,  »-4,  «-8  .  .  .  n-55x4,  will  be  the 
numbers  f^r  all  the  successive  forks  down  to  the  A^,  fork, 

which  being  an  octave  below  A,  we  have:  -"f^^-^a  jand 
consequently  n  >■  440. 

105.  Bea^  also  afford  an  excellent  practical  guide  in  the 
tuning  of  instruments,  but  more  so  for  the  higher  notes  of 
the  register,  inasmuch  w  the  same  number  of  beats,  that 
IS,  the  same  differenoe  between  the  numbers  of  vibrations, 
for  two  notes  of  high  pitch,  indicates  greater  deviation 
frqm  perfect  unison,  than  it  does  for  two  notes  of  low 
pitch.    Thus,  two  low  notes  of  32  ajod  30  vibrations 

respectively,  whose  interval  is  therefore^  or—  ie.,a  semi- 
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tone,  give  two  beats  per  second,  while  the  same  number  of 
beats  are  given  by  notes  of  32  >cl6  (four  octaves  higher 
than  the  firat  of  the  preceding)  or  512  and  514  vibretions, 
which  are  only  slightly  out  of  tun& 

106:  As  the  interval  between  two  notes,  and  con- 
sequently the  number  of  beats  increases,  the  effect  on  the  ear 
becomes  more  and  more  unpleasant,  and  degenerates  at  last 
into  an  irritating  rattle.  WiUi  the  middle  notes  of  the  musical 
register,  this  result  occurs  when  the  number  of  beats  comes 
up  to  20  or  30  per  8econd,^the  musical  interval  between 
the  two  interfering  notes  being  then«  Between  half  and 
>  whole  tone.  Helmholtz  attributes  the  disagreeable  im- 
F'^sinu  of  beats  on  the  ear,  to  the  same  physiological  cause 


to  which  is  due  the  painful  effect  on  the  eye  of  a  faint 
flickering  light,  as,  for  instance,  the  light  streaming  through 
a  wooden  paling  with  intervening  openings  ^en  the 
individual  affected  is  passing  alongside.  In  this  case,  the 
retina,  which,  when  continuously  receiving  the  same  smoont 
of  light,  thereby  loses  its  sensitiveness  in  a  great  degree,  is 
unabl^  to  do  so. 

It  is,  however,  remarked  by  the  above-mentioned  author 
that  the  same  number  of  beats,  which  has  so  irritating  so 
effect  when  due  to  two  notes  in  the  middle  of  the  register, 
is  not  attended  by  the  same  result  when  due  to  notes  of 
much  lower  pitch.  Thus,  the  notes  C,  D  forming  a  tone 
give  together  33  beats  per  second,  while  a  note  two  octaves 
lower  Sian  C  also  gives  33  beats- with  its  fifth;  yet>the 
former  combination  forms  a  discord,  the  latter  a  matt 
pleasing  condbrd. 

107.  Whe^  the  number  of  beats  reaches  to  132  otmttm- 
upwards  per  second,  the  result  is  a  continuous  and  Dot^«>- 
uhpleasing  impression  on  the  ear,  and  it  was  formerly  held 

that  the  effect  was  always  equivalent  to  that  of  a  note 
having  that  number  of  vibrations.  Helmholtz  has  shown 
that  this  opinion  is  inaccurate,  except  when  the  interfering 
tones  are  very  loud,  and  consequently  accompanied  by 
very  considerable  displacements  of  the  particlee  of  the 
vibrating  medium.  These  resultant  tones  being,  as  to 
their  vibration-number,  equal  to  the  difference  between  the 
numbers  corresponding  to  the  two  primaries,  are  termed 
difertnce-tonea,  and  may  be  best  observed  with  the  double 
syren.  The  same  author  was  led  also^  on  theoretioal 
grounds,  to  surmise  the  formation  of  summaUonrtonet  by  snn^ 
the  interference  of  two  loud  primaries,  the  number  dttcaioi 
resultant  vibrations  being  then  equal  to  the  sum  of  the 
numbers  for  the  two  components,  and  appealed  for  experi- 
mental prqof  to  his  syren.  But,  at  the  last  meeting  of  the 
British  Association  (1872),  Koenig,  the  celebrated  Parisiao 
acoustician,  maintained  that  the  notes  of  the  syren,  thus 
held  to  be  summation-tones,  were  in  reality  the  diifermi» 
tone*  of  the  harmonics. 

108.  By  reference  to  the  laws  of  the  interference  of  RdT. 
vibrations,  Helmholtz  has  been  enabled  to  offer  a  highly  ^f''^  ] 
satisfactory  explanation  of  the  cause  whence  arises  dif-  ^^^ 
ference  of  qusdity  or  timbre  or  acoustic  colour  between  c^>c^ 
different  sounds.     He  has  shown  conclusively  that  there 

are  but  few  sounds  which  are  of  a  perfectly  eimple  character, 
that  is,  in  which  the  fundamental  is  not  accompanied  by 
one  or  more  overtones.  Now,  when  a  note  is  simple,  there 
can  be  no  jarring  on  the  ear,  because  there  is  no  room  for 
interference  of  sound.  Hence,  the  softness  of  the  tuning- 
fork  when  its  fundamental  is  reinforced  by  a  resonant 
cavity,  and  also  of  the  flute.  The  same  character  of  soft- 
ness belongs  also  to  those  instruments  in  which  the  powerful 
harmonics  are  limited  to  the  vibration  ratios  2«  3 . .  •  G 
(§  57,  80)  \  because  the  mutual  interference  of  the  fonda^ 
mental  and  their  harmonics  give  rise  to  oonoorda  onfy. 
The  piano,  the  open  organ  pipe,  the  violin,  and  Uie  softer 
tones  of  the  human  voice,  itfb  uf  this  class.  But  if  the  odd 
harmonics  alone  are  present,  as  in  the  narrow  stopped 
organ  pipe,  and  in  the  clarionet,  then  the  sound  is  poor, 
and  even  nasal ,  and  if  the  higher  harmonics  beyond  the 
sixth  or  seventh  are  very  marked,  the  result  is  very 
har^  (as  in  reed-pipes) 

109.  The  human  voice  (for  a  description  of  the  organ  in  Voici 
which  it  originates,  we  refer  to  Art  Pkydolog^f'-'Vcke  and 
Speech)ia  regarded  by  the  best  authoritiosas being analo^ooa 
to  a  reed-pipe,  the  vocal  chords  forming  the'ceedf  and  the 
cavity  oi  the  mouth  the  pipe,  and,  Uke  the  reed,  is  rich  in 
harmonics,  as  many  as  sixteen  having  been  detected  in  a  baaa 
voice.  But  their  number  and  relative  intensities  differ  mnch 
in  different  individuals,  or  even  in  the  same  person  at  dif- 
ferent times ;  and  it  is  on  this  variety  that,  agreeably  to  H^nfe>> 


ACOUSTICS 


119 


boltz's  theorjT  of'tunbre,  the  pecnliarities  depend  by  which 
anj  one  ▼oice  may  be  unmistakably  distinguishod  from 
ereiy  other.  Voices  in  whicfi  overtones  abound  are  sharp, 
sad  even  rough;  those  in  which  they  are  few  or  faint,  are 
loft  and  sweet  In  ^svesry  voice,  however, -the  number  and 
relative  intensity  of  the  overtones  depend  on  the  form 
Bssmned  by  thte  cavity  of  the  mouth,  which  acts  relatiyBly 
to  the  vocal  diords  precisely  as  a  resonator  does  to  a 
tuning-fork,  or  a  pipe  to  a  reed.  This  may  be  easily  tested 
by  holding  a  tuning-fork  before  the  open  mouth,  when, 
by  giving  to  the  cavity  a  suitable  form,  the  fundamental 
or  some  overtone  of  the  fork  may  bjs  hoard  distinctly 
reverberated  from  the  interior  of  the  moutlLi  Each  vowel 
sound,  as  Hehnholtz  has  shown,  is  simply- the  result  of 
the  reinforcements  by  the  air  in  the  cavity  of  the  mouth, 
and  its  prolongation  towards  the  larynx,  of  one  or  in  some 
esses  two  overtones  of  determinate  pitch,  oontained  in  the 
sound  which  proceeds  from  the  vocal  chords.      Koenig 

sssigns  thefoDowing  notes  as  characteristic  of  the  _n 

simpler  vowel  sounds  (adopting  the  foreign  im>-  Jf^ 


nundation):— To  U,  the  note  Bb  below  the  line 
in  the  O  clef,  corresponding  to  225  vibrations 
per  second;  to  O,  the  next  higher  octave,  consequently  of 


I  double  the  number  of  vibrations,  and  thence  ^MOSBdiqg 
by  octaves  for  A,  £,  and  I,  the  last  of  which  ia^thenfora 
chanu^rised  by  a.note  of  3600  vibrations  per  second. 

The  above  theory  of  vowel  sounds  may  be  satisfactorily 
confirmed  by  means  of  tuning-forks,  vibrating  in  front  oC 
resonant  cavities,  which  can,  by  suitable  combination,  be 
made  to  utter  any  vowel  sound. 
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A  C  Q-  A  C  R 


ACQUI,  a  town  of  Northern  Italy,  in  the  province  of 
Alessandria,  18  miles  S.S.W.  of  the  aty  of  that  name,  oa 
^e  left  bank  of  the  Bormida.  k  is  a  place  of  greift 
antiquity;  and  its  hot  sulphur  baths,  which  are  still  much 
frequented,  were  known  to  the  Romans,  who  gave  the  place 
the  name  of  Aqua  StatteLlcB.  There -ace  still  to  be  found 
numerous  ancient  inscriptions,  and- the  lemains  of  a  Roman 
ttqneduct  The  town  is  the  seat  of  a  bishop,  and  has  a  fine 
«ttdiedral,  several  oonvents,  and  a  royal  cdllege  Good 
wkob  It  fffoduced  in  the  vineyards  of  the  district,  and  great 
tStaotioD  ia-gyven  to  the  rearing  of  silk-worma  There  are 
also  •onsiderable  silk  manufactures.     Population,  S600. 

ASHE,  a  measure  of  surface,  being  the  principal  deno- 
mination of  land-measure  used  m  Great  Britaiil?  The 
word  (akin  to  the  Saxon  acer,  the  German  acker ^  and  the 
Latm  ager^  a  field^did  not  ongmally  signify  a  determinate 
quantity  of  land,  but  any  open  ground.  The  £ngli& 
standard  of  imperial  acre  contains  4840  square  yards,  or 
10  square  chauis,  anc^  is  also  divided  into  roods,  of  which 
it  contains  4,  the  i-ood  again  being  divided  in  40  perches. 
The  imperial  aero  has,  by  the  Act  5  Geo.  IV  c  74,  super- 
seded the  acres,  of  very  different  extent,  that  were  m  use 
tn  different  parts  of  the  country.  The  old  Scottish  acre 
was  equal  to  1*26118345  impenal  acres:  The  Insh  acre 
«iontains  7840  square  yards.  The  acre  is  equivalent  to 
'4046t7,  t.f.,  about  §ths,  of  the  French  hectare  (now  the  basis 
of  superficial  measurement  in  Germany,  Italy,  and  Spam, 
as  well  as  in  France),  '7  of  the  Austrian  joch,  '37  of  the 
Russian  desdtine,  and  1*62  ancient  Roman  jugera.  The 
hectare  corresponds  to  2  acres  I  rood  35 '38  perches. 

A€RE,  Akka,  or  St  Jean  D'Acre,  a  town  and  seaport 
of  Syna,  and  lu  ancient  times  a  celebrated  city.  No  town 
has  expenenecd  greater  changes  from  political  revolutions 
and  the  calamitieft  of  war.  According  to  some  this  was  the 
Accho  of  the  Scnpturcs,  and  its  great  antiquity  is  proved 
by  fragments  of  houses  that  have  been  found,  consisting  of 
that  highly  sun-burnt  bnck,  with  a  mixture  of  cement  and 
sand,  which  was  only  used  m  erections  of  the  remotest 
ages.  It  was  known  .among  the  ancients  by  the  name  of 
Ace,  but  it  is  only  from  the  period  when  it  was  taken  po8.ses- 
sion  of  by  Ptolemy  Soter,  king  of  Egypt,  and  received 
from  him  the  name  of  'Ptolemais,  that  histpry  gives  any 
certain  account  of  it  When  the  empire  of  the  Romans 
began  to  extend  over  Asia,  Ptolemais  came  into  their  pos- 
session. It  18  mentioned  by  Strabo  aa  a  city  of  great 
importance;  and  fine  granite  and  marble  pillars,  monu- 
ments of  its  ancient  grandeur,  are  still  to  be  seen.  During 
the  Middle  Ages  Ptolemais  passed  into  the  hands  of  the 
Saracens.  They  were  expelled  from  it  in  11 10  by  the 
Crusaders,  who  made  it  their  prmcipal  port,  and  retamed 
It  until  1187,  when  it  was  recovered  by  SaladiiL  In  ^'91 
it  was  retaken  by  Richard  I.  of  England  and  Philip  of 
France,  who  purchased  this  conquest  by  the  sacrifice  of 
100,000  troopa  They  gave  the  town  to  the  knights  of  St 
John  of  Jerusalem,  from  whom  it  received  the  name  of  St 
Jean  D'Acra  In  their  possession  it  remained  for  a  century, 
chough  subject  to  continual  assaults  from  the  Saracena 
It  wais  at  this  time  a  large  and  extensive  city,  populous  and 
wealthy,  and  contained  numerous  churches,  convents,  and 
hospitals,  of  which  no  traces  now  remain.  Acre  was  finally 
lost  to  the  Crusaders  in  1291,  when  it  was  taken  by  the 
Saracens  after  a  bloody  siege,  during  which  it  suffered 
•everely  From  this  time  its  prosperity  rapidly  declined. 
Id  1517  it  fell  into  the  hands  of  the  Turkish  sultan,  Sehm 
L ,  and  in  the  beginning  of  the  18th  century,  with  the 
exception  of  the  residences  of  the  French  factors,  a>mosque, 
and  a  few  poor  cottages,  it  presented  a  vast  scene  of  min. 
Towards  the  end  oi  that  century  Acre  was  much  strength- 
ened and  improved  by  the  Turks,  particularly  by  Djezzar 
Pacha,  and  again  rose  to  some  importance.      It  is  uiotiio.' - 


able  in  modem  history  for  the  gailantiy  with  which  it  w&» 
defended  m  1799  by  the  Turks,  assisted  by  Sir  Sydney 
Smith,  against  Bonaparte,  who,  after  spending  sixty-one 
days  before  it,  was  obhged  to  retreat  It  contmued  to 
enjoy  an  increasing  degree  of  prosperity  till  1832.  Though 
fettered  by  imposts  and  monopolies,  it  earned  on  a  con- 
siderable foreign  trade,  and  had  resident  consuls  from  most 
of  the  great  states  of  Europe  On  the  revolt  of  Mehemet  Ali, 
the  pacha  of  Egypt,  Acre  was  besieged  by  his  son,  Ibrahim 
Pacha,  in  the  winter  of  1831-32.  The  siege  lasted  five 
months  and  twenty-one  days,  and,  before  the  dty  was 
taken,  its  pubhc  and  private  buildings  were  mostly  destroyed 
Its  fortifications  were  subsequently  repaired  and  improved 
by  the  Egyptians,  in  whose  hands  it  remained  until  dd  Nov. 
14)40,  when  the  town  was  reduced  to  ruins  by  a^hree  hours' 
bombardment  from  the  British  fleet,  acting  as  the  aUies  of 
the  sultan.  The  Turks  were  again  put  in  possession  of  it 
m  1841. 

Acre  is  situated  on  a  low  promontory,  at  the  northern 
extremity'of  the  Bay  of  Acra  The  bay  affords  no  shelter 
in  bad  weather;  and  the  port  is  scarcely  capable  of  «ontain- 
mg  a  dozen  boats.  Vessels  coming  to  this  coast,  therefore, 
generally  frequent  the  anchorage  of  O&iffa,  on  the  south 
side  of  the  bay.  Acre  is -80  miles  N.N..W.  of  Jerusalem, 
and  27  S.  of  1^.     Population,  10,000. 

ACROBAT  (from  dxpo/JaTcw,  to  walk  on  tiptoe),  It  rope- 
dancer.  Evidence  exists  that  there  were  very  akUful  per- 
formers on  the  tight-rope  (funambuli)  among  the  ancient 
Romans.  Modem  acrobats  generally  use  a  long  pole, 
loaded  at  the  ends,  and  by  shifting  this  are  enabled  to 
maintain,  or  readily  to  recover,  their  equilibrium.  By  ai> 
extension  of  the  meamng  of,  the  term,  acrobatic  feata  now 
uiclude  trapeze  leaping  and  similar  performances. 

ACROOERAUNIA,  m  Ancient  Geography ,  a  promoO' 
tory  m  the  N.W  of  E^irus,  which  termmates  the  Jblontes 
Ccraunii,  a  range  that  ruiis  S.E.  from  the  promontory 
along  the  coo^st  for  a  number  of  miles,  and  is  supposed  to 
have  derived  its  name  from  bemg  often  struck  withjZight- 
ning.  The  cape  (now  called  Glossa  by  the  Greeks,  end  2i  n- 
guetta  by  the  Italians)  is  in  lat  40"*  25'  N. 

AOROGENiE  is  the  name  applied  to  a  divisioB  of  acoty* 
ledonous  or  cryptogamous  plants,  m  which  leaves  ere  pre- 
sent along  with,  vascular  tissue  In  the  higher  divisions  of 
Acrogens,as  ferns  and  lycopods,  the  tissue  consists  of  scalari- 
form  vessels,  while  m  the  lower  divisions  spiral  cells  are 
observed,  which  take  the  place  of  vessela  The  <«nn  Acro- 
gen  means  summit-grower,  that  is,  a  plant  in  which  the 
stem  increases  specially  *by  the  summit  This  is  not,  how- 
ever, strictly  accurate. 

ACROLITH  (dxpo'Xidoc),  statues  of  a  transition  period 
in  the  history  of  plastic  art,  m  which  the  trunk  of  the 
figure  was  of  wood,  and  the  head,  hands,  and  feet  of 
marble.  The  wood  was  concealed  either  by  gilding  or, 
more  commonly,  by  drapery,  and  the  marble  parts  alone 
were  exposed.  Acroliths  are  frequently  mentioned  by 
Pausanias,  the  best  known  specimen  being  the  Minerva 
Areia  of  the  Platseans. 

ACRON,  a  celebrated  physician,  bom  at  Agrigentum 
in  Sicily,  who  was  contemporary  with  Empedocles,  and 
must  therefore  have  lived  ii>  the  6th  century  before  Christ. 
The  successful  measure  of  lighting  large  fires,  and  puriiV- 
mg  the  air  with  perfumes,  to  put  a  stop  to  the  pestilence 
that  raged  in  Athens -(4  30  B.a},  is  said  to  have  original ed 
with  him ;  but  this  has  been  questioned  on  chtonological 
grounds  PUny  is  mistaken  m  saying  that  Acron  was  the 
founder  of  the  sect  of  the  Empiiici,  which  did  not  exist 
until  the  3d  century  before  CSiiist.  The  error  probably 
arose  from  ^desire  on  the  part,  of  the  sect  to  establish  for 
itself  a  greater  antiquity  than  that  of  the  Dogmatici 
Suidaa  givcs-the  titles  of  several  works  WTitten  by  Acnmj 
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on  medical  subjects,  in  the  Doric  dialect^  but  none  of 
these  now  exist 

ACROPOLIS  ('AxpoiroXts),  a  word  signifying  the  upper 
town,  or  chief  place  of  a  city,  a  citadel,  usually  on  the 
Rummit  of  a  rock  or  hilL  Such  buildings  were  common  in 
Greek  cities;  and  they  are  also  found  elsewhere,  as  in  the 
cose  of  the  Capitol  at  Rome,  and  the  Antonia  at  Jerusalem ; 
but  the  most  <^ebrated  was  that  at  Athens,  the  remains  of 
vhich  still  delight  and  astonish  travellers.  It  was  enclosed 
by  walls,  portions  of  which  show  traces  of  extreme  antiquity. 
It  had  nine  gates;  the  principal  one  was  a  splendid  struc- 
ture of  Pentelican  marble,  irf  noble  Doric  architecture, 
which  bore  the  name  of  PropyUiia.  Besides  other  beauti- 
ful edifices,  it  contains  the  Uapdtywv^  or  temple  of  the 
vu-gin  goddess  Athene,  the  most  glorious  monument  uf 
aacient  Grecian  architecture. 


Ground  phtu  of  the  Acropolis  of  Athens. 


•  PedesUl  of  Rome  tnd  AngnMua 
b  c,  d.  Sites  of  templet  of  Mincrra. 

DtAiM,  and  Venaa. 
r.  Erectbeium. 
/  Diooyaiac  theatve. 
9.  Odeoo  nf  HerodeA 
A  and  0.  Grotto^ 
I.  KoiBcd  moaqua 


k.  L  Care  aod  portica 
m.  Chorame  monamcnt  of  ThraaydeiL 
now  church  of  oar  lady  of  the  gniUo. 
a,  a,  RemaiDt  o(  Pelaafric  waU 
p.  u,  Walla  of  oocworki.  ^c 
u  Gate  to  PropyUaa. 
q.  r.  c  Porta. 
M,  V,  Aadent  valla. 


ACROSTIC  (from  ourpoc  and  crrtxoc,  meaning  literally 
the  extremity  of  a  verse),  is  a  species  of  poetical  composi- 
tion, so  constructed  that  the  initial  letters  of  the  lines, 
taken  consecutively,  form  certain  names  or  other  particular 
worda  This  fancy  is  of  considerable  antiquity,  one  of  the 
most  remarkable  examples  of  it  being  the  verses  cited  by 
Lactantius  and  Eusebius  in  the  4th  century,  and  attri- 
buted to  the  Erythraean  sibyl,  the  initial  letters  of  which 
form  the  words  'Itjcrovs  Xpicrros  0cov  vc^  aturrfp :  "  Jesus 
Christ,  the  Son  of  God,  the  Saviour/'  with  the  addition, 
according  to  some,  of  <rravp<k,  "the  cross."  The  initials 
of  the  shorter  form  of  this  again  make  up  the  word  IxOw, 
to  which  a  mystical  meaning  has  been  attached  (Augustine, 
JJe  CwUcUe  Dei,  18,  23),  thus  constituting  another  kind 
of  acrostic.  The  arguments  of  the  comedies  of  Plautus, 
with  acrostics  on  the  names  of  the  respective  plays,  are 
probably  of  still  earlier  date.  Sir  John  Davies  (1570- 
1626)  wrote  twenty-six  elegant  Hynau  to  Astrcea,  each  an 
icrostic  on  **  Elizabetha  Regina;"  and  Mistress  Maiy  Page, 
in  Fam^s  BauU,  1637,  commemorated  420  celebrities  of 
her  time  in  acrostic  vecses.  The  same  form  of  composition 
Is  often  to  be  met  with  in  the  writings  of  more  recent 
versifiers.  Sometimes  the  lines  are  so  combined  that  the 
final  letters  as  well  as  the  initials  are  significant.  Edgar 
Allan  Poe,  with  characteristic  ingenuity,  worked  two 
aame8-H)ne  of  them  that  of  Frances  Sargent  Osgood — ^into 
verses  in  such  a  way^hat  the  letters  of  the  names  corre- 
sponded to  the  first  letter  of  the  first  line,  the  second  letter 
Df  the  second,  the  third  letter  of  the  third,  and  so  on. 


Generally  speaking,  acrostic  verso  is  not  of  much  vaiue, 
and  is  held  in  slight  estimation.  Dr  Samuel  Butler  says^ 
in  his  "  Character  of  a  Small  jPoet,"  '^  He  iiaes  to  lay  the 
outsides  of  hiS'  verses  even,  like  a  bricklayer,  by  a  Ime  of 
rhyme  and  acrostic,  and  fill  the  middle  with  mbbiBL*' 
Addison  (Spectator,  No.  60)  found  it  imp^aaible  to  decide 
whether  the  inventor  of  the  anagram  or  the  acrostic  were 
the  greater  blockhead;  and,  hi  describing  the  latter,  says, 
**  I  have  seen  some  of  thei^  where  fhe  verses  have  not  only 
been  edged  by  a  name  at  each  extremity,  but  have  had  the 
same  name  running  down  like  a  seam  through  the  middle 
of  the  poem."  And  Dryden,  in  Mac  FUobiioe^  scomfuUy 
assigned  Shadwell  the  rule  of 

"  Some  peaoeftil  province  in  aoonic  land.** 

The  name  acroeti^:  is  also  applied  to  alphabetical  or 
<•  abecedarian"  versea  Of  these  we  hftye  instances  in  tome 
of  the  Hebrew  psahna  (e.^.,  Pa.  xzv.  and  xxxiv.),  the 
successive  .verses  of  which  begin  with  the  letters  of  the 
alphabet  in  their  order.  The  stmctoze  of  Pk  cxiz.  is  still 
more  elaborate,  each  of  the  verses  of  each  of  the  twenty- 
two  parts  commencing  with  the  letter  which  stands  at  the 
head  of  the  part  in  our  English  translation.  Alphabetical 
verses  have  been  constructed  with  every  word  of  the  suc- 
cessive lines  beginning  with  the  succeiBsive  letters  of  th« 
alphabet 

By  an  extended  use  of  the  term  acrostic,  it  is  applied 
to  the  formation  of  words  from  the  initial  letters  of  other 
words.  'Ix^>  referred  to  above,  is  an  illustration  of  this. 
So  also  is  the  word  *'  Cabal,"  which,  though  it  was  in  use 
before,  with  a  similar  meaning,  has,  from  the  time  of 
Charles  II.,  been  associated  with  a  particular  ministry, 
from  the  accident  of  its  being  composed  of  Clifford,  Ashley, 
Buckingham,  Arlington,  and  Lauderdale.  Akin  to  this 
are  the  names,  by  which  the  Jews  designatsd  their 
Rabbis;  thus  Rabbi  Moses  ben  Maimon  (better  known 
as  Maimonides),  was  styled  ''  Rambam,"  from  the  initials 
R  M.  B.  M.;  Rabbi  David  Kimchi  (R  D.  K.),  «  Radak  "  kc 

A  species  of  puzade,  scarcely  known  twenty  years  ago, 
but  very  common  now  (see  EngUtk  Catalogue,  1863-7 1 , «.  v. 
Acrostics),  is  a  combination  of  enigma  and  double  acrostic, 
in  which  words  are  to  be  guessed  whose  initial  and  final 
letters  form  other  words  that  are  also  to  be  guessed.  Thus 
Sleep  and  Drecun  may  have  to  be  discovered  from  the  first 
and  last  letters  of  Sound,  Lover,  Europe,  Elia.  and  F^m, 
ail  expressed  enigmatically. 

ACT,  in  Dramatic  LiUraiure,  signifies  one  of  those 
parts  into  which  a  play  is  divided  to  mark  the  change  of 
of  time  or  place,  and  to  give  a  respite  to  the  actors  and  to 
the  audience.  In  Greek  plays  there  are  no  separate  acts, 
the  unities  being  strictly  observed,  and  the  action  being 
continuous  from  beginning  to  end.  If  the  principal  actors 
left  the  stage  the  diorus  took  up  the  argument,  and  con- 
tributed an  integral  part  of  the  play,  .though  chiefly  in  the 
form  of  comment  npon  the  action.  When  necessary, 
another  drama,  which  is  etymologicaUy  the  same  as  an  act, 
carried  on  the  history  to  a  later  time  or  in  a  different  place, 
and  thus  we  have  l^e  Greek  trilogies  or  groups  of  three 
dramas,  in  which  the  same  characters  reappear.  The 
Roman  poets  first  adopted  the  division  into  acts,  and  sua* 
pended  the  stage  business  in  the  intervals  between  them. 
Their  nnmber  was  usually  five,  and  the  rule  was  at  last 
kid  down  by  Horace  in  the  Are  Foetica — 

**  Neve  minor,  neu  sit  aninto  pixxiuctior  actu 
Fabcda,  qua  posd  vult,  et  ipectatft  reponi." 

*«  f  f  yon  would  have  ycfoi  play  deserve  suooen^ 
Give  it  five  acta  complete,  nor  move  nor  len." 

'•I/^raneit. 

On  the  revival  of  letters  this  nile  was  almost  universilly 
observed  by  dramatists,  and  that  there  is  an  inherent  **r^rx. 
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venienoe  and  fitness  In  the  number  five  is  evident  from  the 
fact  that  Shakespeare,  who  refused  to  be  trammelled  by 
merely  arbitrary  rules,  adopts  it  in  all  his  plays.  Some 
critics  have  laid  down  rules  as  to  the  part  each  act  should 
sustain  in  the  development  of  the  plot,  bat  these  are  not 
essential,  and  are  by  no  means  universally  recognised.  In 
comedy  the  rule  as  to  the  nimiber  of  acts  has  not  been  so 
strictly  adhered  to  as  in  tragedy,  a  division  into  two  jacts 
or  three  acts  being  quite  usual  since  the  time  of  Moli^re, 
who  first  introduced  it. 

It  may  be  well  to  mention  here  Milton's  Samstm  AgonUCes 
as  a  specimen  in  English  literature  of  a  dntoiatio  work 
founded  on  a  purely  Greek  model|  in  whiobi  consequently, 
there  is  no  division  into  acts. 

ACT,  in  Law,  is  an  instrument  in  writing  for  declaring 
Ht  justifying  the  .truth  of  anything;  in  which  sense  records, 
decrees,  sentences,  reports,  certificates,  &c.,  are  called  acts. 
The  origin  of  the  legal  use  of  the  word  Act  is  in  the  cKta 
of  ^e  Boman  magistrates  or^people,  of  their  courts  of  law, 
or  of  .the  senate,  meaning  (l)  what  was  done  before  the 
magistrates,  the  people,  or  the, senate;  (2)  the  records  of 
«uch  public  proceedings. 

ACT  OP  PARtlAMiaTT.^  An  Act  of  Parliament  may 
be  regarded  as  a  declaration  of  tlie  Legislaturei  enforcing 
certain  rules  of  conduct,  or  defining  rights  and  conferring 
them  upon  or^thholding  them  ^m  certain  persons  or 
olasses  of  persons.  The  collective  body  of  sudi  dedarar 
tions  constitutes  tiie  statutes  of  the  reahn  or  written  law 
of  the  nation,  in  the  widest  sense,  from  Anglo-Saxon  times 
to  the  present  day.  It  is  not,  however,  till  Magna  Charta 
that,  in  a  more  limited  constitutional  sense,  the  statute- 
book  is  generally  held  to  open,  and  the  Parliamentary 
records  only  begin  to  assume  distinct  outlines  late  in  the 
reign  of  Edward  L  The  maladministration  of  the  common 
law  by  the  royal  judges  had  gradually  taught  the  people 
the  necessity  of  obtaining  written  declarations  of  their 
rights— often  acknowledged,  still  oftener  violated.  Insen^ 
iibly  almost,  the  Commons,  whose  chief  function  it  origin- 
ally was  to  vote  supplies  to  the  crown,  began  to  couph^ 
their  grants  with  petitions  for  the  redress  of  grievances? 
The  substance  of  these  petitions  and  of  the  royal  responses 
was  in  time  made  the  groundwork  of  Acts  which,  as  framed 
by  court  redactors,  and  appearing  annexed  to  proclamation- 
writs  after  the  dissolution  of  Parliament,  were  frequently 
found  seriously  to  misrepresent  its  wHL  To  check  this 
evil  an  Act  was  passed  (8  Henry  IV.),  authorising  the 
Commons  to  be  represented  at  the  engrossing  of  the  Par- 
liament roll;  but  even  this  surveillance  was  not  enough, 
for  in  the  begmning  of  the  reign  of  Henry  Y.  it  was  enacted, 
et  the  instance  of  the  Commoxis,  that  in  regard  to  their 
petitions  the  royal  prerogative  should  in  future  be  limited 
to  granting  or  refusing  them  simplicUer,  In  this  way  it 
became  a  Exed  constitutional  principle  that  an  Act  of  Par- 
liament, to  be  valid,  must  express  concurrently  the  will  of 
the  entire  Legislature.  It  was  not,  however,  tiU  the  reign 
of  Henry  YL  that  it  became  customary,  as  now,  to  intro- 
duce bills  into  Parliament  in  the  form  of  finished  Acts;  and 
the  enacting  clause,  regarded  by  constitutionalists  as  the 
first  perfect  assertion,  in  words,  of  popular  rig^t,  came  into 
general  use  as  late  as  the  reign  of  Charles  IL  It  is  thus 
expressed:— "Be  it  enacted  by  the  King's  most  excellent 
Majesty,  by  and  with  the  advice  and  consent  of  the  Lords 
Spiritual  and  Temporal  and  Commons  in  this  present  Par- 
Hament  assembled^  and  by  the  authority  of  the  same." 
The  use  of  the  preamble  with  which  Acts  are  usually  pre- 
faced, is  thus  quaintly  set  forth  by  Lord  Coke, — "The 
(rehearsal  or  preamble  of  the  statute  is  a  good  meane  to 
find  out  the  meaning  of  the  statute,  and,  as  it  were,  a  key 
to  open  the  understanding  thereof."  Originally,  the  col- 
lective Acts  of  each  session  formed  but  one  statute,  to 


which  a  general  title  was  attached,  and 'for  this  reason  an 
Act  of  Parliament  is  always  cited  as  the  chapter  of  a  pav^ 
ticular  statute—*.^.,  24  and  25  Vict  c,  101.  Tillee  wer% 
however,  prefixed  to  individual  Acts  as  early  as  148& 
Since  33  Qeo.  HL  c.  13,  an  Act  of  Parliament  is  com* 
plete  whenever  it  receives  the  royal  assent,  and  takes  effect 
from  that  date,  unless  the  Act  itself  fix.  some  other.  British 
ActsTequire  no  formal  promulgation,  for  it  is  presumed  that 
every  subject  of  the  realm  is  cognisant  of  the  resolutions 
of  Parliament,  either  by  himself  or  his  Fepresentative 
therein. 

Modem  Acts  of  Pailkment  aie—l.  Puilie.  Th^se  ate  hindiAg  on 
all  dtizens,  and  are  ex  officio  cognisable  bv  the  judges.  Since  1850 
every  Act  is  held  to  be  public  nnless  the  contrary  be  expressly  declared. 
2.  PrivaU  Acts.  These  relate  to  particular  classes,  persons,  or  places. 
Private  Acts  are  (1.)  Personal,  viz.,  those  which  relate  to  nazoe, 
naturalisation,  estate,  &c.,  of  particular  persons.  (2J  Local,  affect^ 
ing  bridges,  canals,  docks,  turnpikes,  railways,  &c    To  prevent  such 


Acts  from  being  unduly  passed^  the  promoters  of  private  bills  are 
required  to  comply  with  the  standing  orders  of  the  two  Houses,  by 
which  private  bill  procedure  is  re^iulated.-  Acts  of  Parliament,  for 
oonvemence  of  reference,  are  classified  as  Public  Genial  Acts,  Local 
and  Personal  Acts  declared  Public^  Private  Acts  printed,  and  Private 
Acts  not  printed.  Public  General  Acts  (if  no  exception  be  expressed), 
extend  to  Gr^at  Britain  and  Ireland,  exclusively  only  of  the  Channel 
Islands  and  the  Isle  of  Man. 

The  first  complete  edition  of  English  Acts  of  Parliament  published 
t>y  state  authonty  appeared  between  the  years  1810  and  1824.  It 
includes  the  early  charters,  and  ends  with  the  reign  6f  Queen  Anne. 
Many  private  editions  of  the  statutes  had  appeared  previous  to  that 
of  the  Becord' Commissioners.  The  practice  of  printing  Acts  of  Par- 
liament commenced  in  the  reign  of  Kichard  IlL  The  charters  and 
Acts  were  written  in  Latin  tin  the  SUUutum  <U  Soaecario,  61  Heno' 
UL  (1266),  whi(^  is  in  French.  The  Acts  of  Edward  I.  are  indis- 
criminately in  Latin  or  French ;  but  from  the  fourth  year  of  Henry 
YII.  Acts  are  exclusively  in  English. 

Scotch  Ads.— Tht  earliest  attempts  at  a  written  record  of  the  pro- 
ceedings of  the  Parliament  of  Scotland  consisted  of  detached  instni- 
ments  or  indentures,  and  the  next  step  was  the  entering  of  these 
detached  instruments  on  a  roll  for  more  permanent  preservation. 
No  such  record,  however,  is  preserved  before  the  disputed  succes- 
sion, y  which  commenced  in  1289.    The  earliest  roll  of  plaeiia  in 
parliommto  is  dated  1292 ;  but  the  Blak  Buik,  containing  a  series 
^fAprooeedings  in  Parliament  from  1857  to  1402,  is  the  most  im- 
ortant  of  the  earliest  records  of  Parliament    The  original  books  of 
_  srliament  of  Ihe  reigns  of  James  I.  and  James  II.  are  not  preserved, 
but  from  the  year  1466  down  to  the  Union  a  voluminous,  but  not 
unbroken,  senes  has  been  preserved.    Down  to  the  reign  of  James 
v.,  scarcely  any  Act  in  the  original  registers  is  distinguished  by  a 
title  or  rubric  ;  and  even  after  that  period  the  practice  has  not  in 
this  respect  been  uniform.    In  like  manner  there  is  no  numeratioB 
of  the  Acts  of  Parliament  during  this  period.    Tht  language  of  the 
earliest  Scotch  records  is  in  Latin ;  but  as  early  as  1898  some  of  the 
proceedings  of  Parliiiment  or  the  Council-General  were  written  in 
Soots,  and  subsequently  to  1 424  always  In  that  language.    Unlike  the 
English  Acts,  Ircnch  was  never  used  in  Scotch  legialation.   In  1041 
a  sdection  of  the  Acts  of  James  Y.  was  printed.    The  first  edition  of 
the  Acts  was  publi^ed  in  1566,  the  second  in  1597f  the  third  in 
1681 ;  and  the  great  national  work,  the  complete  record  of  Pulia* 
ment,  has  just  been  completed,  with  a  general  index  to  thewhue 
Acts  from  1124  to  1707,  which  forms  the  great  repertory  of  tho 
legal,  constitutional,  and  political'  history  of  Scotlana.    In  1540  a^ 
Act  was  passed  lequiring  all  the  Acts  of  Parliament  to  be  pronounced 
in  presence  of  the  king  and  the  estates,— the  assent  of  the  king 
being  indicated  by  his  touching  them  with  the  sceptre ;  and  in  1641  it 
was  ordained  that  the  Acts  passed  in  16  40^be  published  in  the  king  a 
name,  and  with  the  consent  of  the  estates.    But  during  the  civil 
war  tho  Acts  of  Parliament  were  passed  in  name  of  the  estates  alone. 
These  Acts,  however,  were  rescinded  after  the  restoration  of  Charles 
IL  by  Act  1661,  c.  126,  because  "the  power  of  making  laws  is  an 
essential  privilege  of  the  royal  prerogative."    In  1467  an  Act  way 
passed  for  prod&iming  the  Acts  of  Parliament  in  tiie  shires  asa 
bmghs,  that  none  be  imorant;  and  in  1681  it  was  ordainedtnat 
Acts  need  not  be  proclaimed  at  the  market-cross  of  the  head  buign 
of  each  shire,  but  at  the  market-cross  of  Edinburgh  only,  the  h^ges 
obeying  them  forty  days  thereafter.    The  clerk  of  lecister  was 
always  bound  to  give  extracts  of  Acts  to  the  lie|B;eB  in  tteir  part- 
cular  affairs.    In  1425  a  committee,  consisting  or  an  equal  number 
of  each  estate,  was  appointed  to  amend  the  books  of  law;  and  in 
1567  a  commission  was  issued  to  codify  the  laws,  civil  and  muni- 
cipal, dividing  them  into  heads  like  the  Roman  Jaw, —the  headsiw 
they  are  ready  to  be  brought  to  Parliament  to  be  confinned.    Lom 
Bacon  recommisnded  the  Scotch  Acts  for  their  "excellent  brevity. 
His  lordship's  praise  api^lies  veiy  properly  to  the  Acts  down  to  tQO- 
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Tpijjn  of  Qiieen  Mary  and  the  early  part  of  the  reign  of  Jaincs  VI. ; 
but  the  logomachy  of  subsequent  legi&latlon  is  intolerable  to  the 
consulter. 

Iruk  Acts  may  be  said  to  commence  a.i>.  1310,  in  the  reign  of 
Edward  II.,  and  to  close  with  the  union  with  the  British  Parlia< 
meDt  in  1801.  ,  From  the  former  date,  however,  there  is  a  break 
till  1429.  In  1495  Poyning'a  Law  provided  that  no  bill  should 
be  introduced  into  the  Irish  Parliament  which  has  not  pre- 
viously received  the  royal  assent  in  England;  and  till  1782  the 
Parliament  of  Ireland  remained  in  tutelage  to  that  of 'JBngland. 
Since  1801  it  has  be^  incorporated  with  the  Parliament  of  Great 
Britain. 

ACT  OF  SEDERUNT,  in  Scotch,  Lauf,  &il  ordinance  for 
fegolating  the  forms  of  procedure  before  the  Court  of 
Swsion,  passed  by  the  judges  in  Virtue  of  a  power  con- 
ferred by  an  Act  of  the  Scotch  Parliament,  1540,  c  93.  In 
former  times  this  power  was  in  several  instances  clearly 
exceeded,  and  such  At^ts  of  Sederunt  required  to  be  rati- 
fied by  the  Scotch  Parliament;  but  for  more  than  a  century 
and  a  half  Acts^of  Sederunt  have  been  almost  exclusively 
tonfiDed  to  matters  relating  to  the  regulation  of  judidid 
procedure.  Many  recent  statutes  contain  a  clause  empower- 
ing the  court  to  make  the  ne^issary  Acts  of  Sederunt  A 
quorum  of  nine  judges  is  required  to  pass  an  Act  of 
Sedenmt. 

ACTS  OF  THE  APOSTLES,  the  fifth  among  the 
c&nonical  books  of  the  New  Testament.  What  has  to  be 
said  on  this  book  will  naturally  fall  under  the  following 
heads:  The  state  of  the  text;  the  authorship;  the  object 
^f  the  work ;  the  date  and  the  place  of  its  composition.  • 

The  State  of  the  r&r/.—The  Acts  is  found  in  two  MSS. 
generally  assigned  to  the  4th  century,  tJie  Codex  Sinai- 
ticus,  in  St  Petersburg,  and  the  Codex  Vaiicanue;  in  Borne; 
in  one  MS.,  assigned  to  the  5th«  century,  the  Codex  Alex- 
andrinus,  in  the  British  Museum ;  in  two  MSS.  belonging 
to  the  6th  century,  the  Codex  BezcB,  in  Cambridge,  and 
the  Codex  Laudianus,  in  Oxford ;  and  in  one  of  the  9th 
century,  the  Codex  Falimpsestus  Porfirianut^  in  St  Peters- , 
burg,  with  the  exception  of  chapter  first  and  eight  verses 
of  chapter  second.  Large  fragments  are  contained  in  a 
MS.  of  the  5th  century,  the  Codex  Uphraimi,  in  Paris. 
Fragments  are  contained  in  five  other  MSS.,  none  of  which 
is  later  than  the  9th  century.'  These  are  all  the  uncial 
MSS.  containing  the  Acts  or  portions  of  it. 

The  MSS.  in  Oxford  and  Cambridge  differ  widely  from 
the  others.  This  is  especially  the  case  with  the  Cambridge 
MS.,  the  Codex  Bezce,  which  is  said  to  contain  no  less 
than  six  hundred  interpolations.  Scrivener,  who  has  edited 
this  MS.  with  great  care,  says,  "  While  the  general  course 
of  the  lustory  and  the  spirit  of  the  work  remain  the  same 
as  in  our  commonly  received  text,  we  perpetually  encounter 
long  passages  in  Codex  Bezos  which  resemble  that  text 
only  as  a  loose  and  explanatory  paraphrase  recalls  the 
original  form  from  which  it  sprung ;  save  that  there  is  no 
difference  in  the  language  in  this  instance,  it  is  hardly  an 
exaggeration  of  the  facts  to  assert  that  Codex  D  \i.e.y 
Codex  Bezce]  reproduces  the  textus  receptus  of  the  Acts 
much  in  the  same  way  that  one  of  the  best  Ohaldee 
Targums  does  the  Hebrew  of  the  Old  Testament,  so  wide 
are  the  variations  in  the  diction,  so  constant  and  inveterate 
the  practice  of  expanding  the  narrative  by  means  of  inter- 
polations." Scrivener  here  assumes  that  the  additions  of 
the  Codex  Bezos  are  interpolations,  and  this  is  the  opinion 
of  nearly  all  critics.  There  is  one,  however,  Bornemann, 
who  thinks  that  the  Codex  Be^4E  contains  the  original 
text,  and  that  the  others  are  mutilated.  But  even  sup- 
posing that  we  were  quite  sure  that  the  additions  were 
interpolations,  the  Codex  Bezos  makes  it  more  difQcuIt  to 
determine  wlwit  the  real  text  was.  Scrivener,  with  good 
reason,  supposes  that  the  Codex  Bezoe  is  derived  from  an 
original  which  would  most  likely  belong  to  the  third  cen- 
tury at  the  latest 


AutJhorskip  of  tJie  Worh — lu  treating  this  subject  we 
begin  with  the  external  evidence. 

The  first  mention  of  the  authorship  of  the  Acts  in  a  well- 
authenticated  book  occurs  in  the  treatise  of  Irenaeus  against 
heresies,  written  between  the  years  1S2  and  188  a.d. 
IrensBus  names  St  Luke  as  the  author,  as  if  the  fact  were  w^cll 
known  and  undoubted.  He  attributes  the  third  QoSpel  to 
him,  and  calls  him  '*  a  follower  and  disciple  of  apostles  "  (II. 
iii  IQ,  1).  He  states  that  "he  was  inseparable  from  Paul, 
and  was  his  fellow-worker  in  the  gospel"  {II.  in.  14,  1). 
The  next  mention  occurs  in  the  Stromata  of  Clemens 
Alexandrinus,  written  about  195  A.D.,  where  part  of  St 
Paul's  speech  to  the  Athenians  is  quoted  with  the  words, 
"  Even  as  Luke  also,  in  tne  Acts  of  the  Apostles,  records 
Pfeul  as  saying"  (Stronu  v.  xii  82,  p.  696,  Pott).  The 
Acts  of  the  Apostles  is  quoted  by  Tertullian  as  Scripture, 
and  assigned  to  St  Luke  {Adv.  Mar,  v.  2  and  3).  Origeu 
speaks  of  "  Luke  who  *wrote  the  Gospel  and  the  Acts " 
(Eus.  H.  E.  vi.  25) ;  and  Eusebius  includes  the  Acta  of 
the  Apostles  in  his  summary  of  the  books  of  the  New 
Testament  {Hist.  Ecd.  iil  26).  The  Muratorian  canon, 
generally  assigned  to  the  end  of  th&>  second  or  beginning  of 
the  third  century,  includes  the  Acts  of  the  Apostles,  assigns 
it  to  St  Luke,  and  says  that  he  was  an  eye-witness  of  the 
facts  recorded.  There  is  thus  unanimous  testimony  up  to 
the  time  o!  Eusebius  that  St  Luke  was  the  author  of  the 
Acts.  Thii^  unanimity  is  not  disfurbed  by  the  circum- 
'stance  that  some  heretics  rejected  the  work,  for  they  did 
not  deny  the  authorship  of  the  book,  but  refused  to 
acknowledge  it  as  a  source  of  dogmatic  trutL 

After  the  time  of  Eusebius  we  find  statements  to  the 
effect  that  the  Acts  was  little  known.  "The  existence 
of  this  book,"  Chrysostom  says,  "  is  not  known  to  many, 
nor  the  person  who  wrote  and  composed  it"  And  Photiua, 
in  the  ninth  century,  says,  "Some  maintain  that  it  was 
Clement  of  Rome  that  was  the  writer  of  the  Acts,  others 
that  it  was  Barnabas,  and  others  that  it  was  Luke  the 
Evangelist" 

Irens&us  makes  such  copious  quotations  from  the  Acta 
that  we  can  feel  sure  that  he  had  before  him  substantially 
our  Acts.  We  cannot  go  further  back  than  Irenaeus  with 
certainty.  If,  as  we  shall  see,  the  writer  of  the  Acts  was 
also  the  writer  of  the  third  Gospel,  we  have  Justin  Martyr's 
testimony  (about  150  a.d.)  for  the  existence  of  the  third 
Gospel  in  his  day,  and  therefore  a  likelihood  that  the  Acts 
existed  also.  But  we  have  no  satisfactory  evidence  that 
Justin  used  the  Acts,  and  there  is  nothing  in  the  Apostolic 
Fathers,  nor  in  any  work  anterior  to  the  Letter  of  the 
Churches  of  Vtenne  and  Lyons,  written  probably  soon  after 
177  A.D.,  to  prove  the  existence  of  the  Acts. 

The  weight  of  external  evidence  therefore  goes  entirely 
for  St  Luke  as  the  author  of  the  Acts.  But  it  has  to  be 
noticed,  that  the  earliest  testimony  is  more  than  a  hundred 
years  later  than  the  events  described  in  the  Acts.  We 
have  also  to  take  into  account  that  Irenaeus.  was  not 
critical  We  find  him  calling  the  Pastor  of  Hernias  Scrip- 
ture; Clemens  Alexandrinus  also  calls  the  Pastor  inspired; 
and  Origen  not  merely  attributes  inspiration  to  the  work, 
but  makes  the  author  of  it  the  Hennas  mentioned  in  the 
Epistle  to  the  Romans.  All  scholars  reject  the  testimony 
of  Irenaeus,  Clemens  Alexandrinus,  and  Origen  in  this 
matter.  The  question  arises,  How  far  are  we  to  trust 
them  in  others  of  a  similar  nature  1 

We  turn  to  the  internal  evidence.  And  in  the  very 
commencement  we  find  the  author  giving  himself  out  as 
the  person  who  wrote  the  third  Gospel  This  claim  haa 
been  alnwst  universally  acknowledged.  There  is  a  remark- 
able similarity  of  style  in  both.  The  same  peculiar  modes 
of  expression  continually  occur  ia  both;  and  thronghowl 
both  there  exist  continual  references  backward  and  for* 
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Ward,  avhidi  imply  the  same  authorship.  There  are  some 
di^culties  in  the  v/ay  of  this  conclusion.  Two  of  these 
tleseive  special  noticei  If  we  turn  to  the  last  chapter  oi 
the  Gospel,  we  find  it  stated  .there  (ver.  13)  that  two  dis- 
ciples met  Jesus  on  the  day  of  the  resurrection,  as  they 
were  going  to  Emmaus.  Towards  nightfall  (ver.  29)  he 
entered  the  village  with  them;  and  as  he  reclined  with 
them,  he  became  known  to  them,  and  disappeared. 
Whereupon  "  at  that  veiy  hour"  (ver.  33)  they  rose  up  and 
returned  to  Jerusalem.  They  found  the  eleren  assembled, 
and  told  them  what  had  happened  to  them.  *^  While  they 
were  saying  these  things,  he  himself  stood  in  the  midst  of 
them"  (ver.  3Q).  The  apostles  gave  him  a  piece  of  fish, 
and  he  ate  it.  "But  he  said  to  them"  (ver.  44),  so  the 
narrative  goes  on,  and  it  then  relates  his  speech;  and  at 
ver.  50  it  says,  "  He  led  them  out  to  Bethany,"  and  then 
disappeared  from  them.  This  disappearance  was  final; 
and  if  the  words  used  in  the  Gospel  make  us  hesitate  in 
determining  it  to  be  his  ascension,  such  hesitation  is 
removed  by  the  opening  words  of  the  Acts.  According 
to  the  Gospel,  therefq^,  all  the  events  now  related  took 
place,  or  seem  to  have  taken  place,  on  the  day  of  the 
resurrection,  or  they  may  possibly  have  extended  into  the 
next  morning,  but  certainly  not  later.  The  Acts,  on  the 
contraiy,  states  that  Jesus  was  seen  by  the  disciples  for 
forty  days,  tyid  makes  him  deliver  the  speech  addressed  to 
his  disciples  and  ascend  into  heaven  forty  days  after  the 
resurrection.  The  other  instance  is  perhaps  still  more  sin- 
gular. In  the  Acts  we  have  three  accounts  of  the  conversion 
of  St  Paul — the  first  by  the  writer  himself,  the  other  two  by 
St  Paul  in  his  speeches.  The  writer  states  that  (ix.  4,  7) 
when  the  light  shone  round  Paul,  he  fell  to  the  ground, 
"  but  the  men  who  were  journeying  with  him  stood  dumb." 
St  Paul  himself  says  (xxvi.  14)  that  they  all  fell  to  the 
ground.  The  writer  says  (ix.  7)  that  St  Paul's  com- 
panions heard  the  voice,  but  saw  no  one.  St  Paul  himself 
says  (xxii  9)  that  his  companions  saw  the  light,  but  did 
not  hear  the  voice  of  him  who  spake  to  lum.  And  finally, 
all  these  accounts  differ  in  their  report  of  what  was  said 
on  the  occasion.  Notwithstanding  these  differences,  even 
these  very  accounts  contain  evidence  in  them  that  they  were 
written  by  the  same  writer,  and  they  do  not  destroy  the  force 
of  the  rest  of  the  evidence.  The  case  would  be  quite  different 
if  Baur,  Schwegler,  and  Wittichen  were  right  in  supposing 
that  the  Gospel  of  Luke  contained  documents  of  opposite 
tendencies.  It  would  then  be  necessary  to  assume  different 
aUthore  for  the  different  parts  of  the  Gospel,  and  still  an- 
other for  the  Acts.  But  this  theory  faUs  to  the  ground  if 
the  Tubingen  theory  of  tendencies  is  rejected. 

The  Acts  iteelf  claims  to  be  written  by  »  companion  of 
St  Paul.  In  chap,  xvi  10,  the  writer,  without  any  previous 
warning,  passes  from  the  third  person  to  the  first.  St  Paul 
had  reached  the  Troad.  There  he  saw  a  vision  inviting 
him  to  go  to  Macedonia.  "  But  when  he  saw  the  vision, 
straightway  we  sought  to  go  out  into  Macedonia."  The 
n^c  of  the  "  we"  cx>ntinues  until  Paul  leaves  Philippi.  In 
chap.  XX.  Paul  returns  to  Philippi,  and  the  "we"  is 
resumed,  and  is  ke^t  up  till  the  end  of  the  work.  Irensus 
(H.  iii.  14,  1)  quotes  tiiese  passages  as  proof  that  Luke, 
the  author,  was  a  companion  of  the  apostle.  The  minute 
character  of  tihe  narrative,  the  accurate  description  of  the 
various  joumcyings,  the  unimportance  of  some  of  the 
details,  and  the  impossibility  of  contriving  all  the  inci- 
dents of  the  shipwreck  without  experiencing  them,  are 
strong  reasons  for  believing  that  we  have  the  narrative  of 
an  eye-witness.  And  if  we  allow  this  much,  we  can 
scarcely  help  coming  to  the  conclusion  that  this  eye-witness 
was  the  author  of  the  work;  for  the  style  of  tliia  eye-witness 
is  exactly  the  style  of  the  writer  who  composed  the  previous 
portions.     Some  have  supposed  that  we  have  here  the  per- 


sonal narrative  of  Timothy  or  of  Silas;  but  this  suj^position 
would  compel  us  to  believe  that  the  writer  of  the  Acts  tras 
so  careless  as  to  tack  dociunents  together  without  remem- 
bering to  alter  their  form.  $uch  a  procedure  on  the  part 
of  the  skilful  writer  of  the  Acts  is  unlikely  iu'the  highest 
degree.  The  "we''  is  introduced  intentionally,  and  can 
be  accounted  for  only  in  two  ways :  either  by  supposmg 
that  the  writer  was  an  eye-witness,  or  that  he  wished  to 
be  thought  an  eye-witness,  and  borrowed  the  narrative  of 
an  eye-witness  to  facilitate  the  deception.  Zeller  has 
adopted  this  latter  alternative;  and  this  ktter  alternative 
is  the  only  possible  one  for  those  who  assign  a^eiy  late 
date  to  the  Acta.  ^ 

We  may  test  the  writer's  claim  to  be  regarded  as  a  com- 
panion of  St  Paul  by  comparing  his  statements  with  those 
of  the  other  books  of  the  New  Testament  As  might  be 
expected,  the  great  facts  recorded  in  the  Gospels  are  repro- 
duced accurately  in  the  Acts.  There  is  only  one  marked 
difference.  St  Matthew  says  (xxvii.  5,  7)  that  Judas  cast 
the  traitor's  money  into  the  temple,  and  the  priests  bought 
with  it  a  field  for  the  burial  of  strangers.  St  Peter  iu  Acts 
(i.  18)  says,  that  Judas  himself  purchased  a  field  with  the 
reward  of  his  iniquity.  St  Matthew  says  that  he  went  and 
hanged  himself,  St  Peter  that  he  fell  headlong  and  burst  in 
the  middle.  St  Matthew  says^  or  rather  seems  to  say,  that 
the  field  was  called  the  field  of  blood,  because  it  "was  pur- 
chased with  blood-money;  St  Peter  seems  to  attribute  the 
name  to  the  circumstance  that  Judas  died  in  it  ^ 

The  Acts  is  divided  into  two  distinct  parts.  The  first 
deals  with  the  church  in  Jerusalem,  and  especially  narrates 
the  actions  of  St'  Peter.  We  have  no  external  means  of 
testing  this  portion  of  the  narrative.  The  Acts  is  the  only 
work  from  which  information  is  got  in  regard  to  these 
events.  The  second  part  pursues  the  history  of  the  apostle 
Paul ;  and  here  we  can  compare  the  statements  made  in  the 
Acts  with  those  made  in  the  Epistles.  Now  here  again  we 
have  a  general  harmony.  St  Paul  travels  in  the  regions 
where  his  Epistles  show  that  he  founded  churches.  The 
friends  of  St  Paul  mentioned  in  the  Acts  are  also  the 
friends  acknowledged  in  the  Epistles.  And  there  are 
many  minute  coincidences.  At  the  same  time,  we  learn 
from  this  comparison  that  St  Luke  is  not  anxious  to  give 
minute  details.  Timothy  probably  visited  Athena  while 
St  Paul  was  there.  This  we  learn  from  1  Thess.  iii  1,  but 
no  mention  is  made  "of  this  visit  in  the  Acta  Agpin,  we 
gather  from  the  Epistles  to'  the  Corinthians  that  St  Paul 
paid  a  visit  to  Corinth,  which  is  not  recorded  in  the  Acta. 
Moreover,  no  mention  is  made  of  Titus  in  the  Acts.  These, 
however,  are  slight  matters;  and  it  must  be  allowed  that 
there  is  a  general  agreement  But  attention  has  been 
drawn  to  two  remarkable  exceptiona  These  are  the  ac- 
count given  by  St  Paul  of  his  visits*  to  Jerusalem  in  the 
Epistle  to  the  Galatians  and  that  given  by  St  Luke;  and 
the  character  and  mission  of  the  apostle  Paul,  as  they 
appear  in  his  letters  and  as  they  appear  in  the  Acts. 

In  regard  to  the  first  point,  St  Paul  himself  says  in  the 
Epistle  to  the  Galatians,  that  after  his  conversioa  straight- 
way he  held  no  counsel  with  fiesh  and  blood,  nor  did  he 
go* up  to  Jerusalem  to  the  apostles  who  were  before  him; 
but  he  went  away  to  Arabia  and  returned  to  Damascus;  that 
then  after  three  years  he  went  up  to  Jerusalem  to  seek  for 
Cephas,  and  he  remained  with  him  fourteen  days.  He  at 
that  time  saw  only  two  apostles, — Peter,  and  James  tfce 
brother  of  the  Loxd.  He  then  went  away  co  Syria  and 
Cilicia,  and  was  unknown  by  face  to  the  churches  of  Judesv. 
He  says  that  fourteen  years  after  this  he  went  up  to  Jeru- 
salem  with  Barnabas,  taking  Titus  with  hinL  On  this 
occasion  he  went  up  by  revelation.  St  Paul  introduces 
these  facts  for  a  purpose,  and  this  purpose  is  that  he 
might  prove  his  independence  as  an  apostle.     He  had  aeted 


ACTS   OF    THE    APOSTLES 


125 


Solely  on  the  revelation  given  to  himself.  *He  had  neither 
required  nor  obtained  sanction '  from  the  other  apostles. 
He  was  an  apostle,  not  sent  forth  from  men  nor  through 
men,  but  Uiroagh  Jesus  and  Ood.  When  we  turn  td  thq 
Acts,  we  find  that  no  mention  is  made  of  the  journey  to 
Arabia.  Be  stayB  some  days  at  Damascus,  and  then 
(begins  to  preach  the^gospeL  He  continues  at  this  work  a 
considerable  time;  and  then,  in  consequence  of  the  plots 
•of  the  Jews,  he  secretly  withdraws  from  Damascus  and 
proceeds  to-Jerusalem.  The^brethren  there  are  suspiaous 
in -regard  to  him,  and  their  fears  are  not  qmeted  until 
Barnabas  takes  him  to  the  apostles;  and  after  this  intro- 
duction he  goes  m  and  out  amongst  them,  and  holds  dis- 
cussions wl£  the  Hellenists.  Fiimlly,  ^hen  the  Hellenists 
cttempt  to  kill  him,  the  brethren  send  him^  taTarsua  In  the 
Gpistle  to  the  Qalatians  St  Paul -does  everythmg  for  him- 
«elf,  instigated  by  his  inward  feelinga  In  the  Acts  he  is 
'forced  out  of  Aniioch,  and  sent  by  the^brethren  to Tarsua  In 
the  Galatians  St  Paul  stays  only  a  fortnight,  and  seesonly 
St  Peter  and  St  James  of  the  apostles,  and  wasjcmknown  ty 
face  to  the  churches  of  Judea  In  the  Acts  Barnabas  takes  ^ 
him  to  the  apostUa^  and  he  continues  evidently  tor  a  penod  i 
much  longer 'than  a  fortnight,  going  m  and  out  amongst 
them.  Then  m  chap.  zi.  30,  he  goes  up  a  second  time  to 
Jerusalem, — a  visit  which  seems  inconsistent  with  the  narra- 
tive m  the  Epistle  to  the  Galatiana  And  finally,  when  he 
goes  up  to  Jerusalem,  the  Acts  does  not  represent  him 
going  up  by  an  mdependent  revelation,  but  as  being  sent 
op;  and  It  says  nothing  of  bis  takmg  an  mdependent  part,  [ 
but  represents  him  as  submitting  to  the  apostlea 

This,  however,  leads  us  to  the.  treatment  of  the  character 
of  St  Paul  by  the  writer  o(  the  Acta  Some  of  the 
Tubingen  critics  assert  that  the  writer  shows  ill-will  to  St 
Paul,  but  they  are  evidently  wrong.  On  the  contrary,  the 
character  of  the  apostle  as  given  in  the  Acts  is  full  of  grand 
and  noble  traits.  Yet  still  there  are  some  smgular  pheno- 
mena m  the  Acta  St -Paul  claimed  to  be  an  apostle  by  the 
will  of  Ood  He  had  as  good  a  nght  to  be  an  apostle  as 
St  Peter  or  St  Jamea  Yet  the  writer  of  the  Acts  never 
caUs  him  an  apostle  m  the  stnct  sense  of  the  term.  He 
IS  twice  c^ed  an  apostle,  namely,  m  Acts  ziv  4  and 
14  On  both  occasions  his  fellow-apostle  is  Barnabas, 
but  Barnabas  was  not  one  of  the  twelve,  and  not  an 
apostle  in  the  strict  sense  of  the  term  And  even  in 
these  verses  the  reading  is  doubtful  The  Codex  Beta 
omits  the  word  apottU  m  the  !4tb  verse,  and  makes 
the  4th  liable  to  suspicion  by  msertmg  an  addition  to  it 
St  Luke  also  brings  prominently  forward  as  the  proper  mark 
of  an  apostle,  that  he  should  have  compamed  wifh  the  Lord 
from  las  baptism  to  his  ascension,  and  describes  the  filling 
up  of  the  number  of  the  twelve  by  the  election  of  Matthias. 
A.nd  if  St  Luke's  narrative  of  St  Paul's  conversion  1)0 
muiutely  exammed,  it  will  be  perceived  that  not  only  does  he 
not  mention  that  St  Paul  saw  Jesus,  but  the  circumstances 
OB  related  scarcely  permitted  St  Paul  to  see  Jesus.  He 
A-as  at  once  dazzled  by  the  light,  and  fell  to  the  ground. 
In  this  prostrate  condition,  with  his  eyes  shut,  he  heard  the  * 
voice;  but  at  first  he  did  not  know  whose  it  was.  And 
when  be  opened  his  eyes,  he  found  that  he  was  bimd.  The 
words  of  Ananias  imply  that  St  Paul  really  did  see  Jesus, 
but  St  Luke  abstsuns  from  any  such  statement  And  St 
Paul  IS  not  treated  by  the  Jewish  Christiana  m  the  Acts  as 
an  mdependent  apostla  He^ is* evidently  •  under  submission 
to  the  apostles  at  Jerusalem 

Furthermore,  the  point  on  which  St  Paul  speciaUy  insists 
m  the  Epistle  to  the  Galatians  is,  that  he  was  appointed  the 
apostle' to  the  Gentiles  as  St  Peter  was  to  the  circumcision, 
and  that  circumcision  and  the  observance  of  the  Jewish  law 
were  of  no  importance  to  the  Christian.  St  Paul's  words  on 
this  point  in  all  his  letters  are  strong  and  decided     But  m 


the  Acts  it  is  St  Peter  that  opens  np  the  way  fof  the  Gentiles. 
In  St  Peter's  mouth  occurs  the  strongest  language  in  regard 
to  tlte  mtolerable  nature  of  the  law.  Not- a  word  is  said  of 
the  quarrel  between  St  Peter  and  St  P^uL  The  brethren  m 
Antioch  send  St  P&ul  and  Barnabas  up  to  Jerusalem  to  ask 
the  opmion  of  the  apostles  and  elders.  St  Paul  awaits  the 
decision  of  the  apostles,  and  St  Paul  and  Barnabas  carry 
back  the  decision  to  Antioch.  And  throughout  the  whole 
of  the  Acts  St  Paul  never  stands  forth  as  the  champion 
of  the  Gentiles.  Ho  seems  continually  anxious  to  reconcile 
the  Jewish  Christians  to  himself,  by  observmg  the  law  of 
'Moses.  He  circumcises  Timothy,  and  he  performs  his 
vows  m  the  temple  And  he  is  particularly  careful  in  hi' 
speeches  to  show  how  deep  his  respect  for  the  law  oi 
Moses  IS.  In  this  regard  the  letters  of  St  P^ul  are  vcr> 
different  from  his  speeches  as  given  m  the  Acts.  In  the 
£pi9tld  to  the  Galatians  he  claims  perfect  freedom  for  him- 
self and  the  Gentiles  from  the  observance  of  the  law ,  and 
neither  in  it  nor  in  the  Epistle  to  the  Connthians  does 
he  take  any  notice  of  the  decision  to  which  the  apostles 
are  said  to  have  come  in  their  meeting  at  Jerusalem.  And 
yet  the  narrative  of  St  Luke  impUes  a  different  state  of 
affairs  from  that  which  it  actually  states  in  words ,  for  why 
should  the  Jews  hate  St  Paul  so  much  more  than  the  other 
apostles  if  there  was  nothing  special  m  his  attitude  to- 
wards them  t 

We  'fnay  add  to  this,  that  while  St  Luke  gives  a  rather 
nunute  account  of  thesitffenngs  of  St  Peter  and  the  church 
in  Jerusalem,  he  has  not  brought  prominently  forward  the 
perils  of  St  Paul  St  Paul  enumerates  some  of  his  suffer- 
ings in  the  second  Epistle  to  the  Corinthians  (chap,  zl 
23-28).  St  Luke  has  omitted  a  great  number  of  Uiese 
Thus,  for  instance,  St  Paul  mentions  that  he  was  thrice 
shipwrecked.  St  Luke  does  not  notice  one  of  these  ship- 
wrecks, that  recorded  m  the  Acts  having  taken  place  after 
the  Epistles  to  the  Cormthians  were  writtea  Some  also 
thmk  that  St  Luke  details  several  occurrences  which  are 
scarcely  m  harmony  with  the  character  of  St  Paul.  They 
ttuy  that  the  dismissal  of  John  Mark,  as  recorded  in  the 
Acts,  IS  a  harsh  act  St  Paul's  remark,  *'  I  wist  not  that 
he  IS  the  high  pnest"  (zxiii  5),  they  regard  as  doubtful  in 
point  of  honesty  And  the  way  by  which  he  gained  the 
Pharisees  to  his  side,  in  opposition  to  the  Sadduceea,  they 
describe  as  an  expedient  unworthy  the  character  of  this 
fearless  apostle  (xxiii.  6^ 

St  Luke  occasionally  alludes,  in  the  Acts,  to  events  which 
took  place  outside  of  th'^church.  We  can  test  his  accu- 
racy m  recordmg  these  events  by  companng  his  narrative 
with  the  narratives  of  historians  who  treat  of  the  same 
penod  These  histonans  are  Josephus,  Tacitus,  and 
Suetomua  Now,  here  agam  we  find  that  the  accounts  in 
the  Acts  generally  agree  Indeed,  Holumann  hss  noticed 
that  ail  the  external  events  mentioned  in  the  Acts  are  also 
to  be  found  in  Josephua  We  may  therefore  omit  Tacitus 
and  Suetonius,  and  confine  ourselves  to  Josephus.  Three 
narratives  deserve  minute  examinatioa  The  first  is  the 
death  of  Herod  Agnppa  Josephus  says  (Ant  xix.  8,  2) 
that  Herod  was  at  Cesarea  celebratmg  a  festival  m  honour 
of  the  Caesar.  On  the  second  day  of  the  spectacle,  the 
king  put  on  a  robe  made  entirely  of  silver,  and  entered  the 
theatre  early  m-^the  day  The  sun's  rays -fell  upon  the 
silver,  and  a  strong  impression  was  produced  on  the  people, 
so  that  his  flatterers  called  out  that  he  was  a  god.  He 
did  not  check  their  impiety,  but  soon,  on  looking  np  he 
saw  an  owl  perched  above  bis  head  on  a  rope  He  at 
once  recognised  in  the  bird  the  harbmger  of  evU.  Imme- 
diately he  was  attacked  by  violent  pains  in  the  bowelsy  aud 
after  five  days'  illness  died.  The  Acts  says  that  Herod 
was  addressing  a  deputation  of  Tynans  and  .Sidonians  in 
Caesarea,  seated  on  the  .tribunal  and  arrayed  m  a  n>yaJ 
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robe.  Tto  pooplc  called  out.  "  Tbo  voico  of  a  god,  and  hot 
of  a  man."  "  Immediately  an  angel  of  the  Lord  struck  him 
because  he  gave  not  God  the  glory,  and  becoming  worm- 
eaten,  he  died"  (xiL  21-23).  Both  accounts  agree  in 
representing  Herod  as  suddenly  struck  with  disease  be* 
cause  he  did  not  check  the  impiety  of  his  flatterers,  but 
they  n!^roo  in  almost  nothing  else;  and  it  is  difficult  to 
conceive  that  the  one  writer  knew  the  account  of  the  other. 
Which  account  is  most  to  be  trusted,  depends  upon  the 
answer  given  to  the  question  which  is  the  more  credible  his- 
torian. 

The  second  case  i^tes  to  the  Egyptian  mentioned  in 
lie  question  of  the  tribune  to  St  Paul,  in  Acts  xzi  38, 
^  You  are  not  then  the  Egyptian  who,  some  time  ago,  made 
a  dilsturbonce,  and  led  into  the  wilderness  the  four  thousand 
of  the  sicariil"  Joscphus  mentions  this  Egyptian,  both  in 
his  Antiquities  (xx.  8, 6)  and  in  theJeunah  War  (iL  13,  5). 
In  i\iQ  Jewish  War  (iL  13,  3)i  Joseph  us  describes  the  sicarii, 
and  then  passes  on,  after  a- short  section,  to  the  Egyptian. 
He  states  that  he  collected  thirty  thousand  people,  led  them 
out  of  the  wilderness  "  to  the  mount  callc^d  the  Mount  of 
Olives,  which,"  he  says  (Ant,  zz.  8,  6)  in  words  similar  to 
those  in  Acts  L  12,  ''lies  opposite  to  the  city  five  furlongs 
distant."  On  this  Felix  attacked  him,  killed  some,  cap- 
tured others,  and  scattered  the  band.  The  Egyptian, 
however,  escaped  with  some  followers.  Hence  the  question 
in  the  Acta.  There  are  some  striking  resemblances  between 
the  words  used  by  both  writers.  The  numbers  differ;  but 
St  Luke  gives  the  numbers  of  the  sicarii,  Josephus  the 
numbers  of  the  entire  multitude  led  astray. 

The  third  case  is  the  one  which  has  attracted  most 
attention.  In  the  speech  which  Gkimaliel  delivers,  in  Acts 
V.  35-39,  it  is  said,  ^*  Some  time  before  this,  Theudaa  rose 
up,  saying  that  he  was  some  one,, to  whom  a  number  of 
about  four  hundred  men  attached  themselves,  who  was  cut 
off,  and  all  who  followed  him  were  broken  up  and  came  to 
nought  After  him  rose  up  Judas  the  Galilean,  in  the  days 
of  the  registration,  and  he  took  away  people  after  him; 
and  he  also  perished,  and  all  that  followed  him  were  scat- 
tered." On  turning  to  Josephus  we  find  that  both  Theudas 
and  Judas  the  QalSean  are  mentioned.  The  oiroumstances 
related  of  both  are  the  same  as  in  the  Acts,  but  the 
dates  are  different  According  to  Josephus,  Theudas 
gave  himself  out  as  a  prophet,  in  the  reign  of  Claudius, 
more  than  ten  years  after  the  speech  of  Gamaliel  had  been 
delivered,  while*  Judas  appeared  at  the  period  of  the 
registration,  and  therefore  a  considerable  time  before 
Theudas.  To  explain  this  difficulty,  some  have  supposed 
that  there  may  have  been  another  Theudas  not  men- 
tioned by  Josephus,  or  that  Josephus  is  wrong  in  his 
chronology.  Others  suppose  that  St  Luke  made  a  mis- 
take in  regard  to  Theudas,  and  is  right  in  regard  to 
Judas.  Keim  maintains  that  ^t  Luke  has  made  the  mis- 
take, and  suggests  that  possibly  it  may  be  based  upon  the 
passage  of  Josephus;  and  Holtzmann  has  gone  more 
minutely  into  this  argument  Holtzmann  draws  attention 
to  the  nature  of  the  sections  of  Josephus  which  contain  the 
references  to  Theudas  and  Judas  {Ant.  xx.  6,  1,  2).  He 
says  that  nearly  ail  the  principal  statements  made  in  these 
short  sections  emerge  somewhere  in  the  Acts :  the  census 
of  Quirinus,  the  great  famine,  Alexander  as  a  member  of  a 
noble  Jewish  family,  and  Ananias  as  high  priest  More- 
over, St  Luke  has  preserved  the  order  of  Josephus  in  men- 
tioning Theudas  and  Judas;  but  Josephus  says  *'  the  sons 
of  Judas,"  whereas  St  Luke  says  "  Judas."  "  Is  it  not 
likely/'  Holtzmann  argues,  "  that  St  Luke  had  before  his 
mind  this  passage  of  Josephus,  but  forgot  that  it  was  the 
sons  of  Judas  tlukt  wore  after  Theudas,  and  not  the  fathcrl" 
He  adds  also,  that  in  the  short  passage  in  the  Acts  there 
are  five  peculiar  earpressions,  identical  or  nearly  identical 


with  the  expressions  used  by  Joscphus,  and  comes  to  th^ 
conclusion  tiiat  St  Luke  know  the  works  of  Josephus.  Ha 
finds  further  traces  of  this  knowledge  in  the  circumstance 
that,  in  Acts  xiii.  20-21,  St  Luke  agrees  in  his  statements 
with  Josephus  where  both  differ  from  the  Old  Testament 
He  also  adduces  certain  Greek  words  which  he  supposes 
St  Luke  derived  from  his  reading  of  Josephus.  Max 
Krenkel,  in  making  an  addition  to  this  argnmcnt,  tries  to 
show,  from  a  comparison  of  passages,  that  St  Luko  had 
Josephus  before  his  mind  in  the  narrative  of  the  childhood 
of  Christ;  and  he  supposes  that  tho  expedient  attributed 
to  the  apostle  Paul,  of  setting  the  Pharisees  against  the 
Sadducces  (Acts  xxiii.  G),  is  based  upon  a  similar  narrative 
given  in  Josephus  (Btll.  Jud.  iL  21,  3,  and  ViXa^  26  ff.). 
The  importance  of  this  investigation  \&  great;  for  if  Holtz- 
mann and  Rrenkol  were  to  prove  their  point,  a  likelihood 
would  be  established  that  the  Acts  of  the  Apostles,  or  at 
least  a  portion  of  it,  was  written  after  93  A.D.,  the  year 
in  which  the  Antiquities  of  Josephus  was  published,  accord- 
ing to  a  passage  occurring  in  the  work  itself.  Meanwhile, 
tho  fact  that  important  portions  of  the  narrative  must  have 
been  written  by  an  eye-witness  of  the  events  recorded, 
combined  with  the  unity  of  style  and  purpose  in  the  book» 
are  cogent  arguments  on  the  other  side. 

The  speeches  in  the  Acts  deserve  special  notica  The 
question  occurs  here,  Did  St  Luke  follow  the  plan  adopted 
by  all  historians  of  his  age,  or  is  he  a  singular  exceptioni 
Tho  historians  of  his  age  claimed  the  liberty  of  working 
up,  in  their  own  language,  the  speeches  recorded  by  them. 
They  did  not  dream  of  verbal  accuracy ;  even  when  they 
had  the  exact  words  of  the  speakers  before  them,  they 
preferred  to  mould  the  thoughts  of  the  speakers  into  their 
own  methods  of  presentation.  Besides  this,  historians  do 
not  hesitate  to  give  to  the  characters  of  their  history  speeches 
which  they  never  uttered.  The  method  of  direct  speech  is 
useful  in  producing  a  vivid  idea  of  what  was  supposed  to 
pass  through  the  mind  of  the  speaker,  and  therefore  is 
used  continually  to  mako  the  narrative  lively.  Now  it  is 
generally  believed  that  St  Luke  has  followed  the  practice 
of  his  contemporaries.  There  are  some  of  lus  speeches 
that  arc  evidently  the  summaries  of  thoughts  that  passed 
through  the  minds  of  individuals  or  of  multitudes.  Others 
unquestionably  claim  to  be  reports  of  speeches  reaUy 
delivered.  But  all  these  speeches  have,  to  a  large  extent, 
the  same  style  as  that  of  the  narrative.  They  have  passed 
to  a  large  extent  through  tho  writer's  mind,  and  arc  given 
in  his  words.  They  are,  moreover,  all  of  them  the  merest 
abstracts.  The  speech  of  St  Paul  at  Athens,  as  given  by 
St  Luke,  would  not  occupy  more  than  a  minute' and  a  half 
in  delivery.  The  longest  speech  in  the  Acts,  that  of  the 
martyr  Stephen,  would  not  take  more  than  ten  minutes  to 
deliver.  It  is  not  likely  that  either  speech  lasted  so  short 
a  time.  But  this  circumstance,  while  destroying  their 
verbal  accuracy,  does  not  destroy  their  authenticity;  and 
it  must  strike  all  that,  in  most  of  the  speeches,  there  is  a 
singukr  appropriateness,  there  is  an  exact  fitting-in  of 
the  thoughts  to  the  character,  and  there  are  occasionally 
allusions  of  an  obscure  nature,  which  point  very  clearly  to 
their  authenticity.  The  one  strong  objection  urged  against 
this  inference,  is  that  the  speeches  of  St  Peter  and  St 
Paid  show  no  doctrinal  differences,  such  as  are  said  to 
appear  in  tho  Epistles;  but  the  argument  has  no  force^ 
unless  it  be  proved  that  St  Paul's  doctrine  of  justiffcation 
is  different  from  the  creed  of  St  Peter  or  St  James. 

Not  the  least  important  of  the  questions  which  influence 
critics  in  determining  the  authorship  of  the  Acts  is  that  of 
miracles.  Most  of  those  who  think  that  miracles  are  im- 
possible, come  to  the  conclusion  that  the  narratives  con- 
taining them  are  legendary,  and  accordingly*  they  main  tarn 
that  the  first  portion  of  tho  Acts,  relating  to  the  carl/ 
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dnrdi  in  Jenuakm  and  to  St  Peter,  is  in  the  hi^iest 
degree  nntrostworthy.  The  writer,  it  is  maliitalnf>d|  had 
ao  personal  knowledge  of  those  early  days,  and  leceiyed 
the  stories  after  they  had  gone  through  a  long  process  of 
transmutation.  They  app^,  for  instance,  to  the  account 
of  the  Pentecosty  where  the  miracle  of  speaking  with  tongues 
a  described.  They  say  that  it  is  plain,  on  a  comparison  of 
the  Epistle  to  the  Corinthians  wiitt  the  Acts,  that  St  Paul 
meant  one  thing  by  the  gift  of  tongues,  and  the  writer  of 
the  Acts  another.  And  the  inference  is  at  hand  that,  if 
the  writer  had  known  St  Banl;  he  would  have  known  what 
the  gift  of  tongues  was;  and  the  possibility  of  such  a 
mistake,  it  is  said^  impiias  a  considerable  distance  from  the 
time  of  the  apostles  and  the  primitive  church.  Tliey 
pdnt  also  to  the  carious  paralleliBm  between  the  mfnicJes 
of  St  Peter  and  those  of  St  PauL  St  Peter  begins  his 
Beiies  of  miracles  by  healing  a  hime  man  (iiL  2);  so  does  St 
Ptol  (xiv.  8).  St  Peter  exorcises  evil  spirits  (v.  16 ;  viii  7) ; 
80  does  St  Paul  (six.  15;  xvL  18).  If  St  Peter  deals  with' 
the  magician  Simon^  St  Paul  encounters  filymas.  If  St 
Peter  punishes  with  death  (v.  Iff.),  St  Ptol  punishes  with 
blindness  (xiiL  6ff.).  If  St  Peter  works  miracles  by  his 
shadow  (v.  15),  not  less  powerful  are  the  aprons  and  nap- 
kms  of  St  Paul  (ziz.  12).  And,  finally,  if  St  Peter  can 
raise  Tabitha  from  the  dead  (iz.  36),  St  Paul  is  equally 
Buccessful  in  the  case  of  Eutychus  (xz.  9).  It  is  easy  to 
see,  also,  that  since  there  is  no  contemporary  history  with 
which  to  compare  the  statements  in  the  Acts,  and  since 
many  of  the  statements  are  of  a  summary  nature,  and  very 
few  dates  are  given,  a  critic  who  believes  the  narratives 
legendary  will  have  no  difficulty  in  finding  many  elements 
in  the  narratives  confirmatory  of  his  beliedP.  But  to  those 
who  believe  m  miracles  the  rest  of  the  narrative  seems 
plain  and  unvarnished  The  parallelism  between  the 
oiiracles  of  St  Peter  and  St  Paul  is  accounted  for  by  the 
fact  that  they  acted  m  similar  circumstances,  and  that 
actual  events  were  at  hand  on  which  to  base  the  paral- 
lelism. At  the  same  time,  some  who  believe  m  the  possi- 
bility of  miracles  thmk  that  the  Acts  presents  peculiar 
difficultws  in  this  matter.  They  say  that  the  healing  by 
nic&ns  of  shadows  and  aprons  is  of  a  magical  nature;  that 
:hz  death  of  Ananias  and  Sapphira,  and  the  other  destruc- 
tive miracles,  are  out  of  harmony  with  the  rest  of  the 
miraclea  of  the  New  Testament ,  and  that  the  earthquakes 
that  release  St  Peter  and  St  Paul  seem  purposeless.  The 
difficulties  on  this  head,  though  real,  are  not  however  of 
great  importance,  nor  do  they  tell  very  seriously  against 
the  received  opimon  that  St  Luke  is  thejauthor  of  the  work. 
We  have  thus  given  a  general  summary  of  the  questions 
which  come  up  in  investigating  the  authorship  of  the  Acts, 
and  of  the  arguments  used  in  settling  this  point  The 
conclusions  baaed  upon  Uus  evidence  are  very  different. 
Some  join  the  traditional  opinion  of  the  church  to  the 
modern  idea  of  inspiration,  and  maintain  that  St  Luke 
was  the  author  of  the  work,  that  every  discrepancy  is 
merely  apparent,  and  that  every  speech  contains  the  real 
and  genmoe  words  of  the  speaker.  Others  mamtain  that 
St  Luke  is  the  writer,  and  that  the  book  is  justly  placed 
in  the  canon ;  that  the  narrative  is,  on  the  whole,  thoroughly 
trustworthy,  and  that  neither  its  canomcity  nor  credibility 
la  affected  by  the  existence  of  real  discrepancies  m  the 
nanative  Others  hold  that  St  Luke  is  the  author,  but 
that  we  have  got  in  the  book  an  ordmary  narrative,  with 
portions  credible  and  portions  mcredible,  that  for  the 
early  portions  of  the  work  he  had  to  trust  mainly  to  his 
memory,  dulled  by  distance  from  the  scene  of  action  and 
by  lapse  of  time,  and  that  he  has  given  what*  he  knew 
with  the  uncriticad  indifference  to  minute  accuracy  in  time, 
circomstance,  and  word,  which  characterises  all  his  con- 
temporaries.    Others  maintam  that  St  Luke  is  the  authoi^ 


bat  that,  being  a  credulous  and  nnaeientific  CSiiistian,  be 
recorded  indeed  in  honesty  all  that  he  knew,  but  that  he 
was  deluded  in  his  belief  of  miracles,  and  is  often  inaoco- 
rate  in  his  statement  of  facts.  Others  think  that  St  Luke 
was  not  the  author  of  the  work.  He  may  have  been  the 
original  author  of  the  diary  of  the  Apostle  Paul's  travek 
in  which  the  "we''  occurs;  but  the  author  of  the  Acts 
did  not  write  the  diary,  but  inserted  it  into  his  narrative 
after  altering  it  for  a  special  purpose,  and  the  narrative 
was  written  long  after  St  Paul  and  St  Luke  were  dead. 
Others  think  that  in  the  Acts  we  have  the  wo^  of  Timothy 
or  of  Silas,  or  of  some  one  else.  A  considerable  number 
imagine  that  St  Luke  had  different  written  documents 
before  him  while  composing,  and  a  very  few  think  that  the 
work  is  the  work  of  more  than  one  writer.  But  as  we 
havei  intimated,  the  weight  of  testimony  is  in  favour  of  St 
Luke's  authorship. 

jPurpoM, — ^We  have  seen  that  the  Acte  of  the  Apostles 
IS  the  work  of  one  anthor  possessed  of  no  inconsiderable 
skill  This  author  evidently  omito  many  things  that  he 
knew;  he  gives  a  short  account  of  others  of  which  he 
oonld  have  supplied  accurate  details,  and,  as  in  the  case  of 
St  Saul,  he  has  brought  forward  one  side  of  the  charaeter 
prominently,  and  thrown  the  other  into  the  shada  What 
motive  could  have  led  him  to  act  thus  9  What  olgect  had 
he  in  inserting  what  he  has  inserted,  and  omitting  what  he 
haa  omitted  t  Most  of  the  answers  given  to  these  questions 
have  no  important  bearing  on  the  question  of  the  author- 
ship of  the  Acts.  But  the  case  is  diiSerent  with  the  answer 
of  the  Tubingen  school  The  Tiibingen  school  maintaina 
that  St  Paul  tought  that  the  law  was  of  no  avail  to  Jew 
and  Qentile,  and  that,  therefore,  the  observance  of  it  was 
unnecesaary ;  thafSt  Peter  and  the  other  aposUes  taught 
that  the  observance  of  the  law  was  necessary,  and  that 
they  separated  from  St  Patd  on  this  point ;  and  that  the 
early  Christians  were  divided  into  two  great  classes — ^those 
.who  held  with  St  Paul,  or  the  Qentile  Christians,  and 
those  who  held  with  St  Peter,  or  the  Jewish  Christians. 
They  further  maintam  that  there  prevailed  a  violent  con- 
troversy between  these  two  parties  in  the  church,  until  a 
fusion  took  place  towards  the  middle  of  the  second  half  of 
the  second  century,  and  the  Catholic  Church  arose.  At  what 
stage  of  this  controversy  was  the  Acts  written  1  is  the  ques- 
tion they  put  St  Peter,  we  have  seen,  is  represented  in 
the  Acts  as  opening  the  church  to  the  Qentilea.  St  Peter 
and  the  rest  of  the  aposties  at  Jerusalem  admit  the 
Gentiles  on  certain  gentle  conditions  of  refraining  from 
things  offered  to  idols,  from  animals  suffocated,  from  blood, 
and  from  fornication.  What  could  be  the  object  of  such 
statemente  but  to  convince  the  Jewish  Christians  that 
they  were  wrong  in  pertinaciously  adhering  to  their  entke 
exclusion  of  the  Gentiles,  or  insisting  on  their  observance 
of  the  entire  lawt  But  St  Paul  is  represented  as  observ* 
ing  the  law,  as  sent  forth  by  St  Peter  and  Uie  other 
apostles,  as  going  continually  to  the  Jews  first,  and  as 
appearing  in  the  temple  and  coming  up  with  collections 
for  the  Jerusalem  churcL  Was  not  this  also  intended  to 
reconcile  the  Jewish  Christians  to  St  Paul)  Then  the 
great  doctrines  of  St  Paul  all  but  vanish— free  grace,  justi> 
fication  by  faith  alone,  redemption  through  the  blood  of 
Christ, — all  that  is  charactensticof  St  Paul  disappears,  except 
his  univeraahsm,  and  that  is  modified  by  the  decree  of  the 
apostles,  the  circumcision  of  Timothy,  and  St  Paul's  observ- 
ance of  the  law.  The  object  of  all  thiis,  they  affirm,  must  be 
to  reconcile  the  Jewish  part^  by  concessions.  But  there  is 
said  to  be  also  another  object,  of  minor  importance  indeed, 
but  still  quite  evident  and  falling  in  with  the  other 
Thronghout  the  Acts  St  Paul  is  often  accused  of  tiimit.e$ 
the  world  upside  down  and  causmg  disturbances*  The 
Jewish  Christians  may  have  thought  that  St  Paul  ii-as  to 
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bilame  in  this  matter,  and  *tbat  St  Paul's  opinions  were 
peculiarly  calculated  to  stir  up  peraecution  against  the 
Cknstians.  The  stories  in  the  Acts  were  devised  to  con- 
vince them  that  th^  were  mistaken  in  this  supposition. 
On  every  occasion  in  which  St  Paul  is  accused  before 
magistrates,  and  especially  Roman  magistrates;  he  is  ac- 
quitted. Qallio,  the  town-derk  of  Ephesus,  Lysias,  Fehx, 
and  Festus,  all  declare  that  St  Paul  has  done  nothing  con- 
trary to  the  law.  And  while  the  Romans  thus  free  him 
from  all  blame,  it  is  the  Jews  who  are  always  accusing  him. 

We  have  here  re^Mtxiuced  the  argument  of  Zeller,  who 
has  given  the  most  thorough  exposition  of  an  opinion  held 
also  by  Baur,  Schwegler,  and  oUiezs.  The  argument  bdh 
to  have  effect  if  the  assumption  that  St  Ftol  and  St  Peter 
differed  radically  is  rejected.  It  also  suffers  from  the  cir- 
cumstance, that  there  is  no  historical  authentication  of  the 
church  being  in  such  a  state  in  the  first  half  of  the  second 
century,  that  this  attempt  at  reconciliation  could  take 
place  within  it  Moreover,  the  writing  of  a  fictitioua 
production  seems  an  extraordinary  means  for  any  one  to 
employ  in  order  to  effect  reconciliation,  especially  ii^  as 
Zelier  imagines,  the  chur£  in  Rome  ^was  spedally  con- 
templated. The  church  in  Rome  and  the  other  Cihii^ian 
churches  had  St  Paul's  Epistles  to  the  Romans,  Corinthians, 
and  Qalatians  before  them.  They  oooM  be  in  no  doubt  as 
to  what  were  his  sentiments.  T£ey  must  also  hayo  had 
some  histoTjr  of  his  career ;  and' no  object  couldlio'effected 
l^  attemptmg  to  palm  upon  them  a  'deqre6  of  awisUes 
which  never  existed,  or  a  history  of  St  Peter  and  St  PkQ 
contradicted  by  trhat  they  knew  ofl)0tii^ 

Overbeck,  ftiding  tiiis  solution  of  Zeller  unsatisfiaetosy, 
tliinks  that  the  olject  of  the  Acts  is  to  help  the  Qentilo- 
Christian  Churchof  the  ^nt  half  of  the  second  century,  now 
far  removed  from  Paulinism  and  strong  influenod  by 
Judaism,  to  form  a  dear  idea  of  its  own  past^  especially  ol 
its  own  origin  ai^d  of  its  founder  St  Paul  It  is  thus,  he 
maintains,  an  historical' novel,  somewhat  like  the  Clemm-' 
tinea,  devised  to  realise  the  state  of  the  church  at  an  earlier' 
period. 

It  would  be  tedious  to  enumerate  aD  the  other  objects 
which  have  .been  set  forth  as  the  special  aim  of  the  Acta. 
Some  think  that  it  was  a  work  written  for  the  ^livatie  use  of 
Theophilus,  and  aimed,  therefore,  at  giving  hun  the  special 
information  which  he  required.  O^ers  think  that  it  is 
intended  to  describe  the  spvead  of  the  gospel  from 
Jerusalem  to  Rome.  Others  believe  that  the  writer  wished 
*to  defend  the  character  of  the  Apostle  PftuI  Some  of  the 
more  recent  members  of  the  Tubingen  school  think  that 
it  was  intended  to  distort  the  character  Df  St  Paul,  and 
that  the  image  of  him  given  in  the  Acts  is  an  intermediate  * 
Stage  between  the  real  Paul  and  the  caricature  supposed 
by  them  to  be  made  of  him  under  the  name  of  Simon  in 
the  CUmeniineL 

^a<e.«— There  are  no  sure  data  for  determining  the  date. 
Appeal  used  to  be  made  to  Acts  viii  26,  ''Unto  the  way 
which  goeth  down  from  Jerusalem  to  Gaza,  which  is 
desert"  But  most  probably  it  is  the  way  which  is  here 
said  to  be  desert  or  lonely.  But  even  if  the  word  "  desert " 
or  ''lonely''  be  applied  to  Gaza,  we  get  nothing  out  of  it 
Accordingly,  in  the  absence  of  data  very  various  dates 
have  been  assigned.  Some  think  that  it  was  written  at 
the  time  mentioned  in  the  last  chapter  of  Acts,  when  St 
Paul  had  been  two  years  in  Roma  Some  think  that  it 
must  have  been  written  after  the  fall  of  Jerusalem,  as  they 
believe  that  the  gospel  was  written  after  that  event 
trcnaeus  thought  that  it  was  written  after  tiie  death  of  St 
Peter  and  St  Paul  (II.  iii.  1).  Others  think  that  St  Luke 
must  have  written  it  at  a  late  period  of  his  life,  about  the 
year  80  A.p.  The  Tubingen  school  think  that  it  was  writ- 
ten some  time  in  the  second  century,  most  of  tbem  agree- 


ing on  the  second  or  third  decade  of  that  century,  abotu 
125  A.D.  They  argue  that  a  late  date. is  proved  by  the 
nature  of  the  purpose  which  occasioned  the  work,  by  the 
representation  which  it-givea  of  the  relation  of  the  ChxiAtaaiis 
to  the  Roman  state,  and  by  the  traces  of  Qnosticism  (xil 
29),  and  of  a  hierarchical  constl^Btion  of  the  chucb 
(L  17,  20;  Tin  14,  £^i  XV.  28;  b.  17,  28}  lo.be  found 
in  the  Acts. 

Blaee. — There  is  no  satisfactoiy  evidenoe  by  which  to 
^  settle  the  place  of  composition.  Later-  fathers  of  the 
chuich  and  the  snboiriptions  of  late  MS8.  mention  Achaia, 
Attica,  Alexandria,  Macedonia,  and  Romei  And  these 
plaoea  have  all  lu4  their  supporters  in  modem  timea 
Some  have  also  tried  to  ahow  tiiat  it  was  wzxtten  in  Asia 
Minor,  probably  at  Ephesus.  The  most  likely  supposition 
b  that  it  was  written  at  Rome;  Zeller  has  aligned  with 
great  plausibility  for  this  oottclud<»L 

There  is  a  lai^  literatnie  on  the  subject  of  this  article, 
but  the  most  important  treatises  are  those  of  Schwanbeck, 
Schneckenburger,  Lekebusch,  Zello;  Trip.  Elostermann, 
and  GSrteL  ^BUer^s  work  deserves  special  praise  for  its 
thoroughness.  Various  other  writers  hspre  discussed  the  sub- 
ject in  works  dealing  with  this  among  others;  as  Baur  in  his 
Pauhu;  Schwegler  in  his  NachapotMiKheiZeUaUer;  Ewald 
in  his  HUhry  qflmtd;  Renan  in  his  ApoOUs;  Hausrath 
in  his  ilTtfw  TettamaU  Ektary;  and,inamore  oonservatiTe 
mannar,  Neander,  Bawmgartenj  Leohler,  Thiersch,  and 
Langai,  .Of  oonanantariee,  the  best  on  the  Tubingen  side 
b  that  ot  De  Wetty,  remodelled  by  Overbeck,  and  that  of 
the  more  oonaervative  Meyer  is  especially  ^[ood.  In  English 
we  have  an  able  treatment  of  the  subject  in  Pr  Davidson's 
IwtrodMeHim  to  the  Study  of  tkelfew  TettametU;  we  have  com' 
mentaries  by  Bisooe,  Humphry,  Hackect,  Cook,  Words* 
worth,  Alfora,  and  Gloag;  and  dissertations  t^  F^ey, 
Birk^  Lewin,  Conybeare,  and  Howsom 

There  are  various  othdr  treatises  daindng  to  be  Acts 
of  Apostles.  One  or  two  of  these  must  have  existed  at  an 
early  date,  though,  no  doubt,  tf^  ^▼o  since  received 
large  interpolations.  But  most  of  them  belong  to  a  late 
period,  and  all  of  them  are  acknowledged  to  be  apocryphaL 
They  are  edited  by  Tischendoif  in  his  Acta  ApogtoUrrum 
Apocrypha  (LipsiA,  1851),  and  have  been  translated,  with 
an  inlroduction  saving  infoimation  as  to. their  origin  and 
dates,  by  Mr  Walker,  in  toL  xvL  of  the  Ant^-IfieeM 
Library,  (j.  D.) 

ACTA  CONSISTORn,  the  edicts  of  the  consistory  or 
council  of  state  of  the  Roman  emperors.  These  edicts  were 
generally  expressed  In  such  terms  as  these:  **  The  august 
emperorsy  Dtodetian  and  Maximian,  in  council  declare,  tfliat 
the  children  of  decnrions  shall  not  be  exposed  to  wild  beasts 
in  the  amphitheatre.** — ^The  senate  and  soldiers  often  swore, 
either  through  flattery  or  on  compulsion,  nyaa  the  efcts 
of  the  emperor.  The  name  of  a  senator  was  erased  by 
Nero  out  of  the  register,  because  he  refused  to  swear  upon 
the  edicts  of  Augustuai 

ACTA  DIURNA,  called  also  Acta  Populi,  Acta  Publico^ 
and  simply  Acta  or  Diuma^  was  a  sort  of  Roman  gazette, 
containing  an  authorised  narrative  of  the  transactions}  worthy 
of  notice  which  happened  at  Rome — as  assemblies,  edicts 
of  the  magistrates,  trials,  executions,  buildings,  births, 
marriages,  deaths,  accidents,  prodigies,  &c  Petronins  has 
given  us  an  imitation  spedmen  of  the  Acta  Diuma,  one  or 
two  extracts  from  which  may  be  made  to  show  their  style 
and  contents.  The  book-keeper  of  Trimakhlo  pretends  to 
read  from  the  Acta  Urbis:-^"  On  the  30th  of  July,  on  the 
Cuman  farm,  belonging  to  Trimalchio,  were  bom  30 -boys 
and  40  girls;  there  were  brought  into  the  bam  from 
the  threshing-floor  125,000  bushels  of  wheat;  000  0x0:2 
were  broken  in. — On  the  same  day  the  slave  Mithridatcri 
was  crucified  for  having  slandered  the  tutelar  deity  of  our 
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friend  QaiuL — On  the  same  day  100,000  sesterces,  that 
could  not  be  invested,  were  put  into  the  money-box. — On 
ibe  same  day  a  fire  broke  out  in  the  gardens  of  Pompey, 
which  arose  in  the  steward's  house,"  iK.  The  Ada  differed 
£roin  the  AnnaU  (which  were  disoontinned  in  &a  133)  in 
this  respect,  among  others,  that  only  the  greater  and  more 
important  matters  were  given  in  the  latter,  while  in  the 
former  things  of  less  note  also  were  recorded.  The  origin  of 
the  Acta  is  attiibuted  to  JiUins  Csesar,  who  first  order^  the 
keeping  and  publishing  of  .the'  acts  of  the  people,  by  pablio 
officers.  Some  trace  them  back  as  far  as  Servius  Tullins, 
who  it  was  believed  ordered  that  the  next  of  kin,  on  occa- 
sion of  a  birth,  should  register  the  event  in  the  temple  of 
Venus^  and  on  occasion  of  a  death,  should  register  it  in 
the  temple  of  Libitina.  The  Acta  were  drawn  op  from  day 
to  day,  and  exposed  in  a  public  place  to  be  read  or  copied 
by  all  who  chose  to  do  so.  After  remaining  there  for  a 
reasonable  time  they  were  taken  down  and  preserved  with 
other  public  documents. 

ACTA  SENATUS,  among  the  Romans,  were  minutes 
of  the  discussions  and  decisions  of  the  senate. '  lliese  were 
also  called  ComMentarU  Senatus,  and,  by  i^jQreek  name, 
vro/onjyMinL  Before  the  consulship  of  Julius'  Cnsar, 
minutes  of  the  proceedings  of  the  senate  were  written  and 
'  oocasionairy  published,  but  unofficially.  Gsesar  first 
ordered  the  minutes  to  be  recorded  and  published  autho- 
ritatively. The  keeping  of  them  was  continued  by 
Augustus,  but  the  pubU^on  was  forbidden.  Some  pro- 
minent senator  was  usually  chosen  to  draw  up  these  Acta. 

ACTiEON,  in  Fabvloui  Hittary^abn  of  Anstsus  and 
Autonoi^,  a'famous  hunter.  He  was  torn  to  pieces  by  his 
own  dogs.  Various  accounts  are  given  of  this  occurrence; 
but  the  best  known  story  is  that  told  b^  Ovid,  who  re- 
presents him  as  accidentallv  seeing  Diana  as  she  was 
bathing,  when  she  changed  him  into  a  stag,  and  he  was 
pursued  and  killed  by  Ids  do§^ 

ACTIAN  GAMES,  in  Roman  Antiquity,  solemn  games 
instituted  by  Augustus,  in  memory  of  Hb  victory  over 
Antony  at  Actium.    See  Actiuu. 

ACTIKIA,  a  genus  of  coelenterate  animals,  of^  which  the 
tearanemone  is  the  type.    See  Actinozoa. 

ACTINISM  (from  6atU,  a  ray),  that  property  of  the 
solar  rays  whereby  they  produce  chemical  effects,  as  in 
photography.  The  actinic  force  is  greatest  in  the  blue  and 
violet  rays  of  the  spectrum. 

ACTINOMETER  (measurer  oj  solar  row),  a  thermo- 
meter with  a  Urge  bulb,  filled  with  a  dark-blue  fluid,  and 
enclosed  in  a  box,  the  sides  of  which  are  blackened,  and 
the  whole  covo^d  wiUi  a  thick  pkte  of  ghaa.  It  was  the 
invention  of  the  late  Sir  John  Herschel,  and  was  first 
descrfted  in  the  Edinburgh  Journal  of  Science  for  1825 
It  is  used  for  measuring  the  heating  power  of  the  sun's 
rays,  the  amount  cl  which  ii  ascertained  by  exposing  the 
bulb  for  equal  intervals  of  time  in  sunshine  and  shade 
alternately. 

ACTINOZOA,  a  group  of  animals,  of  which  the  most 
f<»ni1tfty  examples  are  the  sea^memones  and  "  coral  insects'* 
of  the  older  writers.  The  tenn  was  first  employed  by 
de  Blainville,  to  denote  a  division  of  the  Ammal  Kingdom 
having  somewhat  different  limits  from  that  to  whioi  its 
application  is  restricted  in  the  present  article,  in  which  it 
is  applied  to  one  of  the  two  great  divisions  of  the  Ozlen- 
TESATA,  the  other  being  the  BydroeooL 

The  AeUnMoa  agree  with  the  Hydroaoa  in  th<)  primitive 
and  fondamental  constitution  of  the  body  of  two  membraocs, 
an  ectoderm  and  an  endoderm, — ^between  which  a  middle 
layer  or  mesoderm  may  subsequently  arise, — ^in  the  absence 
of  a  completely  differentiated  alimentary  canal,  and  in 
possessing  thread  cdls,  or  nematocysts;  but  they  present  a 
somewhat  greater  complexity  of  structure. 


This  is  manifest,  m  the  first  place,  in  their  visceral  tube, 
or  "  stomach,"  as  it  is  often  called,  which  is  continued  from 
the  margins  of  the  mouth,  lor  a  certain  distance,  into  the 
interior  cavitv  of  the  body,  but  which  is  always  open  at  its 
fundus  into  that  cavity.  And,  secondly,  in  the  position  of 
the  reprodnctivo  elements,  which,  in  the  Hydrosoa^  are 
always  developed  in  parts  of  the  body  wall  which  are  in 
immediate  relation  with  the  external  surface,  and  generally 
form  outward  projections;  while,  in  the  Actinosoa,  they  are 
as  constantly  sitoated  in  the  lateral  walls  of  the  chambers 
into  which  the  body  cavity  is  divided  In  consequence  of 
this  arrangement^  the  ova,  or  sexually  generated  embryos, 
of  the  Actmosoa  are  detached  into  the  interior  of  the  body, 
and  usually  escape  from  it  by  thd  oral  aperture;  while  those 
of  the  Hydrotoa  are  at  once  set  free  on  the  exterior  surface 
d  that  part  of  the  body  in  which  they  are  formed 

The  Aetinowa  comprise  two  groups,  which  are  very 
different  in  general  appearance  and  habit,  though  really 
similar  in  fundamental  structure    These  are — 

I.  The  Coralligena  or  sea«nemonee,  coral  AJ^'mAl^^  and 
sea-pens;  and  2.  The  Cten/iphora, 

(I.)  The  Coralhgtna. — A  common  sesrenemone  presents 
a  subMcylindrical  body,  terminated  at  each  end  by  a  disk. 
The  one  of  these  discoidal  ends  serves  to  attach  the 
ordinarily  sedentaiy  animal,  the  other  exhibits  in  the 
centre  a  mouth,  which  is  usually  elongated  in  one  direction, 
and,  at  each  end,  presents  folds  extendiAg  down  into  the 
gastric  cavity.  TUs  circumstance  greatly  diminishes  the 
otherwise  generally  radial  symmetry  of  the  disk,  and  of  th« 
series  of  flexible  conical  tentacles  which  start  from  it; 
and,  taken  together  with  some  other  circumstances,  raises 
a  doubt  whether  even  these  anrfnais  are  not  rather  bilntor- 
ally,  than  ladially,  symmetrical  Each  tentacle  is  hollow, 
and  its  \M6ft  communicates  with  one  of  the  chambers 
into  which  the  cavity  of  the  body  is  divided,  by  thin 
membranous  JameUae,  the  so-called  mesenteries,  which 
ladiate  from  the  oral  disk  and  the  lateral  waUs  of  the 
body  to  the  parietes  of  the  visceral  tube.  The  infenot 
edges  of  the  mesenteries  are  free,  and  arcuated  in  such 
a  manner  as  to  leave  a  central  common  cbapiber,  into 
the  drcumferenoe  of  which  all  the  inteimesenteric  spaces 
open,  while  above,  it  communicates  with  the  visceral 
tube.  The  tentacles  may  be  perforated  at  their  extremi- 
ties, and,  in  some  cases,  the  body  wall  Itself  exhibits  aper- 
tures  leading  into  the  intermesenteric  spacea  The  free  edges 
of  the  mesenteries  present  thickenings,  like  the  hem  of  a 
piece  of  Unen,  each  of  which  is  much  longer  than  the  distance 
between  the  gastric  and  the  parietal  attachment  of  the 
mesentery,  and  hence  is  much  folded  on  itself.  It  is  fuJi 
of  thread  ceUa  The  mesodenn,  or  middle  layer  of  the 
body,  which  lies  between  the  ectoderm  and  the  endoderm, 
consists  of  a  fibrilhted  connective  tissue,  containing  fusi- 
former  stellate  nucleated  cells,  and  possesses  longitudinal  and 
circular  muscu  lar  fibres.  These  are  prolonged  into  the  mesen- 
teries, and  attain  a  great  development  in  the  disk  of  attach- 
ment, which  serves  as  a  sort  of  foot  like  that  of  a  limpet 

The  question  whether  the  Coralligena  possess  a  nervous 
system  and  organs  of  sense,  hardly  admits  of  a  definite 
answer  at  present  It  is  only  in  the  jictinidos  that  the 
existence  of  such  organs  has  been  asserted ;  and  the  nervous 
circlet  of  Actinia,  described  by  Spix,  has  been  seen  by  no 
later  investigator,  and  may  be  safely  assumed  to  be  non- 
existent. Bnt  Professor  P.  M  Duncan,  F.RS.,  in  a  paper 
"  On  the  Nervous  System  of  Actinia,'*  recently  communi- 
cated to  the  Royal  Society,  has  affirmed  the  existence  of 
nervous  apparatus,  consisting  of  fusiform  ganglionic  ccUs, 
united, by  nerve  fibres,  which  resemble  the  sympathetic 
nerve  fi)>rils  of  the  VertebratOt  and  form  a  plexus,  which 
appears  to  extend  throughout  the  i/cdal  duk,  and  very 
probably  into  other  parts  of  the  body.      In  some  o/ 
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the  AetinidcB  (e.g.,  Actmid  me$emhrfmUkmim\  brightly 
coloured  bead-like  bodies  are  ntuated  on  the  orol  disk  oat- 
aide  the  tentades.  The  Btroetiixe  of  these  ''ohromato- 
phoree,"  or  *'  boursee  oaliit^naleSy"  has  been  carefully  investi- 
gated by  Schneider  and  RoUekem,  and  by  Ptofessor 
Duncan.  They  are  diverticula  of  the  body  mii^  the  sor^ 
face  of  which  is  composed  of  dose-set  ''bacilli/'  beneath 
whioh  lies  a  layer  of  strongly-refracting  spherules,  followed 
by  another  layer  of  no  less  strongly  refracting  cones.  Sub- 
jacent to  these  Professor  Duncan  finds  ganglion  cells  and 
nerve  plexuses.  It  would  seem^  therefore^  that  these  bodies 
are  radimentaiy  eye& 

.  At  the  breeding  season  the  ova  or  spenpatozoa  are 
evolved  in  the  thickness  of  the  mesenteries,  and  are  dis- 
charged into  the  intermesenteric  spaces,  the  ova  undergo- 
ing weir  devdo}>ment  within  the  body  of  the  parent  The 
yelk,  usually,  if  not  elways,  endosed  in  a  vitelline  membrane, 
nndergoee  complete  division,  and  the  outer  waH  of  the 
dliatcd  blastodermic  mass  which  results  becomes  invagi- 
nated,  the  e&ibiyo  being  thereby  converted  into  a  double 
waJled  sac— the  eztenud  aperture  of  whidi  is  the  future 
mouth,  while  the  contained  cavity  represents  the  bo^cavity. 
In  tins  stage  the  larval  iletMita  represents  the  Oaslrula  con- 
dition of  sponges  and  Hydrotoa,  The  edges  of  the  oral 
aperture  grow  inwards,  giving  rise  to  a  circular  fold,  wluch 
is  the  rudiment  of  the  visceral  tube.  This  is  at  first  oon- 
neoted  with  the  body  wall  by  only  two  mesenteries,  which  are 
eeated  at  opposite  ends  of  one  of  the  transverse  diameters  of 
the  body.  As  the  mesenteries  increase  in  number,  the  ten- 
tades grow  oat  as  diverticula  of  the  intermesenteric  spaces. 

In  all  the  Corott^ena,  the  devdopment  of  whidi  has 
been  observed,  the  embryo  is  converted  into  a  simple 
acdnosoon  \xl  a  similar  manner;  but  from  this  point  they 
diverge  in  two  directions.  In  one  great  group,  the  mesen- 
teries, and  the  tentades  whidi  arise  from  the  intermesen- 
terio  chambers,  increase  in  nuipber  to  six;  and  then,  in  the 
great  minority  xA  cases,  the  intermesenteric  spaces  undeigo 
solxUviBion  by  the  development  of  new  mesenteric^  accord- 
ing to  curious  and  somewhat  complicated  numerical  laws, 
nntfl  their  number  is  increased  to  some  multiple  of  ^y9 
or  six.  In  these  HegomoraUa  (as  they  have  been  termed 
by  Haedcd)  the  tentades  also  nsually  remain  rounded  and 
conioed.  In  the  other  group»  the  OctceoraUOf  the  meeen- 
teries  and  the  tentades  increase  to  dght^  but  do  not  sur- 
pass that  number;  and  the  tentades  become  flattened  and 
serrated  at  the  edges,  or  take  on  a  more  or  less  pennatifld 
character. 

There  are  no  Octocoralla  which  retain  the  simple  indivi- 
duality of  the  young  actinozoon  throughout  life;  but  all  in- 
crease by  gemmation,  and.  give  rise  to  compound  organisms, 
which  may  be  arborescent,  and  fixed  by  the  root  end  of  the 
common  stem,  as  in  the  Alcyonidm  and  Oorffcnida;  or  may 
possess  a  central  stem  whidi  is  not  fixed,  and  gives  off 
lateral  branches  which  undergo  comparativdy  HtUe  sub- 
division, as  in  the  FmnattdidcB. 

The  body  cavities  of  the  sooids  of  these  compound 
OctoeoraUa  are  in  free  communication  with  a  set  of  canals 
which  ramify  through  the  amosare,  or  common  fabric  of 
the  stem  and  branches  by  which  th^  are  borne,  and  which 
play  the  port  of  a  vascular  system. 

Except  in  the  case  of  Tubtpara,  the  zodids  and  the  super- 
ficial ccenosarc  give  rise  to  no  continuous  skdeton;  but  the 
deep  or  inner  substance  of  the  coenosarc  may  be  converted 
into  a  solid  rod-like  or  branching  stem. 

In  the  ^exacoralla,  on  the  other  hand,  one  large' 
group,  that  of  the  Aettnidce,  consists  entirdy  of  simple 
organisms, — organisms  that  is,  in  which  the  primitive 
actinozoon  attains  its  adult  condition  without  biulding  or 
fission;  or  if  it  bud  or  divide,  the  products  of  the  operation 
separate  fron»  one  another.     No  true  skdeton  is  formed. 


an  are  to  some  extent  locomotive,<«Lnd  some  {Mmyas)  float 
fredy  by  the  hdp  of  their  contractile  pedal  region.  Th' '. 
most  remarkable  form  of  this  gronp  is  the  genns  CertcaUkiu 
which  has  two  circlets,  each  composed  of  numerous  tentades 
one  immediatdy  around  the  oral  aperture,  the  other  at 
the  margin  of  the  disk.  The  foot  is  dongated,  subconical, 
and  generally  presents  a  pore  at  its  apex.  Of  the  diametral 
folds  of  the  oral  aperture,  one  pair  is  madi  longer  than  tiie 
other,  and  is  produced  as  far  as  the  pedal  yote.  The  larra 
is  curioudy  like  a  young  hydrozoon  with  free  tentades, 
and  at  first  .possesses  four  mesenteries,  whence  it  may  be 
doubted  whetiiet  Cereantkui  does  not  rather  bdong  to  the 
Octoooralla, 

The  ZacmlhidtB  differ  from  the  AdMiia  in  little  more 
than  their  multiplication  by  buds,  whidi  remain  adhoent, 
either  by  a  common  connecting  mass  cor  ocBnosajo  or  by 
stolons;  and  in  the  possession  of  a  rudimentary,  spiculsi 
skeleton. 

On  the  other  hand,  the  proper  stone-corals  (as  oontrir 
distinguished  from  the  re4  coral)  are  essentially  AdtMa^ 
wluch  become  converted  into  compound  oiganisms  by 
gemmation  or  fission,  and  devdope  a  continuous  skdeton. 

The  akdetal  parts^  of  the  AdvMna^  to  which  reference 
has  been  made,  consist  either  of  a  substance  of  a  homy 
diaracter;  or  of  an  organic  btilsis  impregnated  with  earthy 
salts  (chiefly  of  lime  and  magnesia),  but  which  can  be 
isolated  by  the  action  of  dilute  adds;  or  finally,  of  eal- 
caieouB  salts  in  an  almost  crystalline  state,  forming  cods 
or  eoipusdes,  whidi,  when  treated  with  acids,  leave  <mly 
an  inappredidile  and  structuvdess  film  of  organic  matter. 
The  hard  parts  of  all  the  Aporoaa,  FerforcOOf  and  Tdbth 
kUa  of  Milne  Edwards  are  in  the  last^mentioned  eoiidition; 
while,  in  the  Octoeoro^  (except  2^K&^M>m)  th^ 
and  Zoantkidtg,  the  skeleton  is  either  homy,  or  comnsta,  al 
any  rate,  to  b^in  with,  of  definitdy  f orm^  spicula,  vdddi 
contain  an  organic  basis,  and  frequenti^  present  a  laminated 
structure. '  la  the  organ  coral  (Tuhipora),  however,  the 
skdeton  has  the  character  of  that  of  the  ordinary  ston^ 
corals,  except  that  it  is  perforated  by  numerous  minute 
canals. 

The  skdeton  appears,  i&  all  cases,  to  be  depodted  within 
the  mesoderm,  and  in  the  intercellular  substance  of  that 
layer  of  the  hodj.  Even  the  definitdy  shaped  i^neala  of 
the  OctoeoraUa  are  not  the  result  of  the  metamorphosis, 
of  cdls.  In  the  simple  aporose  corals  the  cnlcifieatioa 
of  the  base  and  side  walls  of  the  body  gives  rise  to 
the  cup  or  theea;  from  this  the  calcification  radiates  bt> 
wards,  in  oorrespondence  with  the  mesenteries,  end  gives 
rise  to  as  many  vertical  «6p^  the  spaces*  between  which 
are  termed  loctUi;  while,  in  the  centre,  either  by  unjion  of 
the  septa  or  independentiy,  a  pillar,  the  eolumeUa^  grows 
up.  From  the  sides  of  a4jacent  septa  scattered  processes 
of  calcified  substance,  or  iynapHeidas,  may  grow  out 
toward  one  another,  as  in  the  Fungida;  or  tiie  intermp- 
tion  of  the  cavities  of  the  loculi  may^be  more  complete  vy 
the  formation  of .  didves  stretchmg  from  septum  to 
septum,  but  lying  at  different  heights  in  a4|ac6nt  loeoli 
TheaeaiewterH^aldisatpimentB.  Finally,  in  the  ^a5ti£a^ 
horizontal  pktes,  which  stretch  completdy  across  the  cavx^ 
of  the  theca,  are  formed  one  above  thejother  and  ednstitute 
tabulcfr  diuqnmeiUi^         '         -   -    -*- 

In  the  ApcTota  the  theca  and  septs'aie  atmoet  invariably 
imperforate;  but  in  the  Ferforaia  they  present  ^wrtoxes, 
and  in  some  madrepores  the  whole  skdeton  is  fedDce4 
to  a  mere  network  of  dense  calcareous  snbstance.  When 
the  SexaooraUa  multiply  by  genmiation  or.  fisdon,  and 
thus  give  rise  to  compound  massive  or  aborasoent  aggre* 
gations,  each  juewly-formed'coral  pdype  devdopes  a  akdetoo 
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d  its  owDi  wld€h  is  either  confluent  with  that  of  the 
othecsy  or  is  united  with  them  hj  calcification  of  the  con- 
necting sabstance  of  the  common  body.  This  intermediate 
skeletal  layer  is  then  termed  cosnetichi/ma. 

The  Odocanralla  (excepting  Tvbipora)  give  rise  to  no  theoiB 
and  their  dependencies,  the  skeleton  of  each  polype,  jand 
of  the  superficial  portion  of  the  polyparium,  being  always 
composed  of  loose  and  independent  spicula.  But  in  many, 
as  the  Gorgonidas,  PeiiPMUuUd4B  (and  in  the  Aniipaikid(B 
among"  the  SextieoraUa),  ih»  central  port  of  the  common 
stem  of  the  compound  oigani^  becomes 'hardened,  either 
by  oonyetsion-into  a  mere  hqtny  ads  0rfiich  may  be  more 
or  less  impregnated  with  caRaieboil  saItii)'without  spicula; 
or  the '  Qomification  may  be  accompanied  by  a  massiye 
development  of  spicula^  either  contumoualy  or  at  intenrals; 
or  the- main  feature  of  the  skeleton  may,  tcom  the  firsts  be 
the  deFelopmtint  of  s^ScuIa,  which  become  soldered  together 
hj  a  sobcryfatelline  intennediate  deposit,  as  in  the  red 
conl-^commdrce'fCrora^ttfnirrtt^rt^). 

Itffiaa  seemededyisable  to  say  thuffmuch  ooncenmig  tihe 
haid  parts  Gt'\M&AcUnozoa  in  this  place,  but  the  details 
of  the 'Structure  and  deyelopment  of  the  skdeton  of  the 
Corailiffena  will  be  discussed  under  Cobals  and  Cosal 
Keefs. 

The  TabukUa,  or  Millepores,  and  the  JS'ugosa,  an  extinct 
and  ahnoetexdusiTely  Palaoozoio  group  of  stone-coral  form- 
ing animals,  are  usually  referred  to  the  CcraUigeiuu  Judg- 
ing by  the  figures  given  by  Agassii^  of  living  Ifillepores,  the 
polypes  wrhich  cover  its  surface  are  undoubtedly  much  more 
ainular  to  coiyinform  Hydtozoa  tl^m  they  are  to  any 
IcHjiatocn.  But  it  is  to  be  observed,  firstly,  that  we  have 
no  sufficient  knowledge  of  the  intimate  structure  of  the 
polypes  thus  figured;  and,  secondly,  Ihat  the  figures  show 
not  the  letot  indication  of  the  extehial  reproductive  organs 
which  are  so  conspicuous  in  the  Hydrotoa,  and  which 
stuely  must  have  been  present  in  some  one  or  other  of  the 
Killq^res  examined,  were  they  really  ffydro^xu  As  re- 
gards the  Stiffoaa,  the  presence  of  septa  is  a  strong 
aigoment' against  their  belonging  to  any  group  but  the 
AdinosxMj  though  it  is  not  to  be  forgotten  that  a  tendency 
jto  the  development  of  'septif orm  prominence  is  visible  in 
the  walls  of  the^  g^^stricr  passages  of  certain  ^calcareous 
spongea 

Phenomena  anaibgouff  to  £he""attemation  of  generations," 
which  is  so  coupon:  among  the  Jlydrozod,  are  unknown 
among  the  gre&t  majority  of  the  AetkunocL  But  Semper' 
has  recently  described  a  process  of  sexual  multiplicakon 
in  two  species  of  Fungj^^  which  he  ranks  under  this  'head. 
The  FungioB  bud  out  from  a  branched  stem,  and  then 
become  detached  and  free,  as  is  the  habit  of  the  genus. 
To  make'  the  parallel  with  the  production  of  a  Medusa 
from  a  ScypM^oma  complete,  however,  the  stem  should  be 
nonxished  by  an  asexual  polype  of  a  different  character  from 
the  forms  of  FitnguB  which  are  produced  by  gemmation* 
And  this  does  not  appear  to  be  the  case. 

Dimorphism  has  oeen  observed  by  KoUiker  to  occur 
eztenaivdy  among  the  FennattUidce.  Each  polypaiy  pre- 
sents at  least  two  difflorent  sets  of  sooids,  some  being 
folly  developed,  and  provided  with  sexual  organs,  while 
the  others  have  neither  tentacles  nor  generative  organs;  and 
exhibit  some  other  peculiarities.'  These  abortive  zooids 
are*  eifher  scattered  irregularly  among  the  others  (e.^., 
SoTGophyton^  Veretilltm)^  or  may  occupy  a  definite  position 
(e.^,  Virgularia), 

(2.)  liie  Ctenophhra. — ^These  are  all  freely  swimming. 


*  CantrOnOwM  to  Vu  Natural  History  qf  the  United  Stale*,    VoL 
^    Plata  XT. 

'  CTefter  OmerdtioM'Wechad  let  SleinkordUen,    Leipcig,  1872. 

*  Ahkamdhmigen  der  Senhenbergischen  Naturfarscheiuien  Oeadl' 
kMTZ,  ba.  vii  TilL 


actively  locomotive,  marine  animals,  which  do  not  multiply 
by  gemmation,  nor  form  compoivid  organisms  such  as 
the  polyparies  of  the  CoraUigena,  Like  the  latter  they 
are  composed  of  a  cellular  ectoderm  and  endoderm,  between 
which  a  mesoderm,  containing  stellate  connective  tissue 
corpuscles  and  musodai:  fibres,  is  interposed.  But,  in  most 
parts  of  the  organism,  the  mesoderm  acquires  a  great  thick*' 
ness  and  a  gelatinous  consistency;  so  that  the  ^y  of  one 
of  these  aimnals  differs  in  this  respect  from  that  of  an 
Actinia  in  the  same  way  as  the  body  of  a  CyanoBa  differs 
from  that  of  a  Hydra.  The  bilatc^  symmetry,  whidi 
is  obscure  in  most  of  the  CoraUigena^  becomes  obvious  in 
the  Ctmophora^  in  -which  the  parts  are  disposed  eymmetri- 
cally  on  each  side  of  a  vertical  plane  passing  through 
the  longitudinal  axis  of  the  body.  The  oral  aperture 
.is  situated  at  one  end  of  this  axis  (or  its  oral  pole),  while 
at  the  opjk)site  extremity  (or  aboial  pcJe)  there  is  very 
generally  situated  a  sac  containing  solid  mineral  peitides--! 
ibj^lUhocytt 

''  The  oral  aperture^leads  into  a  visceral  tube,  which 
undoubtedly  performs  the  funeti<»B  of  a  stomach,  l^eyeis 
thelees,  as  in  the  ConMigtaM^  it  is  open  at  its  aboral  end, 
and  its  cavity  is  thus  placed  in  direct  communication  with 
a^chamber,  whence  caiuds  are  given  off  which  penetrate  fhe 
gelatinous  mesoderm.  Of  these  canahf,  one  continues  the 
direction  of  the  axis  of  tiie  body,  and  nsually  ends  by  two 
apertures  at  the  aboral  pole.  The  others  take  a  direction 
in  a  plane  more  or  less  at  right  angles  with  the  axis;  and 
after  branching  out,  terminate  in  longitudinal  canals, 
which  lie  beneath  the  series  of  locomotive  p^ddlw^  or 
come  into  relation  with  the  tentacles  when  such  organs 
are  developed  In  addition  to  these,  iwa  canals  frequently 
extend  along  the  sides  of  the  stomach  towards  the  oral  pole. 
The  paddle>like  locomotive  plates  are  disposed  in  eight  longi- 
tudinal series  (^^enopAore^ )  on  the  outer  surface  of  the  body. 
They  are  thick  at  the  bflEse;  thin  and,  as  it  were,  frayed  out 
into  separate  filaments,  at  their  free  edges;  and  each  plate 
is  set  transversely  to  the  long  axis  of  the  series  of  which  it 
forms  a  part  IDie  ovaria  and  testes  are  developed  in  the 
side  walls  of  the  longitudinal  canals.  It  is  clear,  therefore, 
that  these  canals  answer  to  the  intermesenteric  spaces  of 
an  Actinia;  that  the  common  cavity  into  which  they  and 
the  stomach  opeir  answers  to  the  common  cavity  of  the 
body  of  the  Actinid;  that  the  apertures  at  the  aboral  pole' 
answer  to  the  terminal  aperture  of  Cereanthus;  and  that 
the  wide  interspaces  between  the  longitudinal  canals  repre- 
sent the  mesoderm  of  the  Actinian  mesenteries  immensely 
thickened. 

In  their  development  the  Ctenophora  resemble  the 
CaraHigena  in  all  essential  respects,  though  they  differ 
from  them  in  some  details.  Thus  the  process  of  yelk 
division  goes  on  at  &  different  rate  in  the  two  moieties  of 
the  egg,  so  that  the  vitellus  becomes  divided  into  one  set 
of  small  and  another  set  of  large  cells,  whereof  the  latter 
become  overlaid  by  the  former,  and  give  rise  to  a  laige- 
ccUed  hypoblast,  enclosed  within  a  small-celled  epiblast 
But  in  the  manner  in  which  the  body  cavity  ia  formed,  and 
the  visceral  tube  (which  becomes  the  stomach)  is  developed, 
the  Ctenophora  resemble  the  Actinia!,  The  paddles  xnake 
their  appearance  at  four  points  of  the  circumference  of  the 
body,  in  the  form  of  elevations  beset  with  short  cilia;  but 
each  of  these  divides  into  two,  and  thus  the  eight  defini* 
tive  series  are  constituted^ 

-  There  is  a  general  £^greement  among  anatomists  respect* 
ing  the  structure  of  the  Ctenophora  thus  far;  but  the 
question  whether  they  possess  a  nervous  system  and  sensory 
organs  or  not,  is,  as  in  the  case  of  the  Coralligenaf  one 
upon  which  there  exists  great  diversity  of  opinion.  Qrant 
originally  described  a  nervous  ganglionated  ring,  whence 
longitudinal  cords  proceed  in  Cydippe  (FUurobrachia);  . 
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but  his  obeerratioo  has  not  been  verified  by  subsequent 
investigationa.  According  to  Biilne  Edwards,  follow^  by 
others  (among  whom  I  most  include  myself),  the  nerrous 
system  oondsts  of  a  ganglion,  situated  at  the  aboral  pole 
of  the  body,  whence  nerves  radiate,  the  most  conspicuous 
of  which  are  eight  cords  which  run  down  the  correspond- 
ing series  of  paddles;  and  a  sensory  organ,  having  the 
characters  of  •an  otolithic  sac,  is  seated  upon  the  ganglion. 
'Agassis  and  Kolliker,  on  the  other  hand,  have  denied  that 
the  appearances  described  (though  they  really  exist)  are 
justly  interpreted.  And  again,  though  the  body,  described 
as  an  otoli^ic  sac,  undoubtedly  exists  in  the  position  indi- 
cated in  all,  or  most,  of  the  Ctenophora^  the  question,  has 
been  raised  whether  it  is  an  auditory  or  a  visual  organ.  ^ 
\  These  problems  have  been  recently  rehvestigated 
with  great  care,  and  by  the  aid  of  the  refined  methods 
«f  m^em  histology,  by  Dr  Eimer,^  who  describes  a  ner- 
vous system,  coxisisting  of  extremely  delicate  varicose  ulti- 
mate nerve  fibrils,  which  traverse  the  mesoderm  in  all 
directions,  and  are  connected  here  and  there  with  gan- 
gtioBio  coipnsdes.  These  nerves  are  only  disoemihle  .with 
u:^  magnifying  powers,  as  they  are  for  the  most  part 
isolated,  and  are  odUected  into  bundles  only  beneath  the 
longitadinal  eanala.-  ^^  The  mass  wkichr  lies  beneath ',thp 
litluKsyst  is  composed  bf  cells,  bat  these  have  none  of  the 
special  characters  of  nc^e  cells.  ^  Eimer  states  that  he  has 
traced  the  filaments,  which  he  considers  to  be  nerves,  into 
direct  continuity  with  muscular  fibres;  and,  around  the 
mouth,  into  subepidermal  bodies,  which  he  regards  as 
rudimentary  formi^of  tactile  corpuscles.  The  litSocyst  is 
recogmsed  as  an  amkitory  organ,  and,  injMldition,  eye-spots 
are  described.  ^  j 

With  a  fundamental  similarity  of  orgamsation,''the  form 
of  the  body  varies  extraordinarily  in  the  Ctei^ophora,  •  One 
of  the  genera  which  is  commonest  on  our  coasts — Cydippe 
{PUwbrachia) — ^is  spheroidal ;  others  (Beroe)  are  more  ovate ; 
others  are  provided  with  large  lobular  processes  (Ettekaru)^ 
while  an  extreme  modification,  in  which  tlie  body  ib 
ribbon  shaped,  is  seen  in  Cettvm, 

The  OUnophora  are  divisible  into  two  voiy  unequal  g^npe  :* 
I.  Buqfliomiata,  in  which  the  Io»e  oral  apertoie  occapiea  the  tnm- 
catod  extremity  of  the  ovalbody. 

1.  BeroiMf, 

It  SUnoatomcUa,  in  which  the  oral  apertore  and  the  gastric  aac  are 
^     small  rektively  to  the  sixe  of  the  body. '  "  ' 

2.  SaxatcB, 
^     8.  LobatcB. 

i.  TixniatcB, 

1.  BtroJdoB,  .       _    _  , 

The  body  is  ovate,  truncated  at  the  oral  pole,  the  aboral  being 

more  or  less  acuminate  and  mobile.    The  digestive  cavity  ocoapies 

a  laige  portion  of  the  body.    Theoral  maigin  is  simple  in  jBsro^  and 


Idyla;  cmt  in  Bangia  the  intemdial  spaces  are  notched,  and  in  each 

a  short  process  projects.    The  radial  cam 

drcumoml  tamaL    Ko  tentacles  are  present    The  ctenophores  of 


canals  are  connected  by  a 


fiomdara  do  not  extend  over  more  than  half  the  body,  as  in  the 
fl^nbcyoa  of  Oyd^fps.  The  development  of  the  Btiroldm  is  onao- 
companied  by  metamorphosia 

%  SaeeaUa.  -.      ^        , 

The  drcomoral  canal  is  absent^  The  oral  apertore  is  laterally 
compressed,  its  long  axis  being  at  right  angles  to  the  plane  of  the 
tentade^  which  are  present  in  all  the  genera,  and  whicn  are  either 
simple  (Gifit^S'^)f  or  fomiahed  with  lamellar  and  filamentous 
appendages  {Mormiphora).  The  ctenophores  are  equal  in  lensth,  or 
the  lateral  ones  are  mlly  developed,  while  the  intermediate  are  shorter. 

3.  Labium, 

The  oral  and  aboral  pole,  or  the  oral  only,  bear  lobato  annenUagcs. 
Bdind  has  a  pair  of  oral  lappets,  into  which  the  radial  canals  are  pro- 
longed. The  ctenophores  corresponding  to  these  lobes  are  the  longest, 
while  the  middle  ones  are  much  shorter,  and  are  prolonged  on  to  an 
auride  or  finger-like  lobe.  The  tentacles  are  re]»rc8ented  by  a  tuft 
of  short  prooesBes  on  either  side  of  the  mouth.  The  voung  BolinA 
ihas  the  Tonn  of  Oifdippe,  and  like  it  bears  a  pair  or  long-fringod 

'  SSoologigche  Stiidien  anf  Capri.     1873. 
*  Ilftockel,  "  Generelle  MorpkoUtyie^*'  ii.  IzL 


tentadea.  The  aborsl  rq^ion,  bearing  the  lateral  ctenophores,  grom 
more  rapidly  than  the  oral,  so  as  ultimately  to  project  in  tvo 
principal  looe%  by  which  the  similar  outfrowth  of  the  modiaa 
aboral  regiona  with  its  ctenophores  is  arresteo,  the  auricles  beiiicths 
dwarfed  representatives  of  these  regions.  These  aurides  in  Budiam 
are  longer,  so  that  the  ctenophores  are  all  of  equal  length.  The 
tentadea  of  this  genus  are  placed  at  the  oral  pole ;  the  oral  lobeiuc 
equivalent  to  the  median  ctenophores  of  0jfdipp9,  Eurhamjikn 
has  the  oral  lobes  small,  the  body  dongatad,  terminOed  by  tvo 
conibal  projectiona,  on  which  the  median  ctenophores  an  proloDged. 

%  The  body  of  Ctttitm.  Is  laterally  compressed  end  dongated  in  a 
direction  which  corresponds  to  one  of  the  transverse  diameten  of 
Cydippe^  the  nbbon-like  band  thua  fonned  being  sometimes  thies 
or  even  fonr  feet  long.  The  tentacles  are  near  the  oral  pole ;  t& 
canals  an  ten  in  number;  the  medio-lateral  canals  terminate  b 
trunks  which  follow  the  Oral  margin  of  the  ribbon,  and  thUs 
correspond  to  the  drcolar  canal  of  BeroL 

yiany  Admotoa  {FermahUicUB,  Ctawphora)  are  phos- 
phorescent; but  the  conditions  Which  determine  the  evolu- 
tion of  light  have  not  been  determined. 

All  Aetinotoa  are  marine  animals,  and  the  distributioa 
of  many  of  the  fsihilies  {AetvMdoB^  TuHfMidai,  PewMtw 
lifkBi  BemdoB)  is  extremely  wide,  and  bears  uq  ascertain- 
able relation  to  climate.  \^  (t-  H-  h.) 
"^  ACTION,  m  Zaw,  is  the  process  by  which  redress  is 
sought  in  a  court  of  justice  for  ^e  violi^on  of  a  legal 
right  Theword  is  used  by  jurists  in  three  different  senses. 
Sraietimes  it  is  spoken^of  as  a  right — the  right,  namdy, 
of  inslituting  the  legal  process;  sometimes,  and  more  pro- 
perly, it  means  the  legal  process  itself;  and  sometimes  the 
particular  form  which  it  assumes.  The  most  universally 
recognised  division  of  actions  is  the  division  established 
by  the  Roman  lawyers  into  actions  tit  rem  and  in  penonanu 
Aq  action  in  rem  asserts  a  right  to  a  particular  thing  aa 
against  all  the  world;  an  action  in  pertonam  asserts  a  i^t 
only  aa  against  a  particular  person.  For  the  sake  of  con^ 
venience,  the  law  relating  to  actions  ought  to  form  a 
separate  section  by  itself  in  a  properly  constructed  ood& 

In  Boman  law  the  action  passed  through  three  historical 


In  the  first  period,  which  was  brought  to  an  end  by  ^  Zees  JBbtOia^ 
about  678  A.U.O.,  the  system  ff  Ugia  aetiones  prevailed.  These 
wen  five  in  number, — ^the  adto  sacramfnti,  per  judieU  pothtla- 
tUmcm,  per  eondicUonenit  par  nuiiua  it^ectumtM,  per  pignaris  anh 
iioMm,  The  flnt  was  the  primitive  and  characteristic  actian  of  the 
Roman  law,  and  the  othen  were  little  more  than  modes  of  aj^pl^g 
it  to  cases  not  contemi)lated  in  the  original  fonn,  or  of  carmng  the 
result  of  it  into  execution  when  the  action  had  been  dedded. 

Acfn<Mf ,  in  JSngliah  Law,  means  the  form  of  civil  pro- 
cess hitherto  observed  in  the  Courts  of  Common'Law.  The 
procedure  in  the  Court  of  Chancery  is  totally  distinct,  but 
some  account  of  the  former  may  be  desirable  in  order  to 
explain  the  new  form  of  action  intcoduced  for  all  the  civil 
courts  by  the  Judicature  Act  of  1873: — 

Actions  at  law  are  divided  by  Blackstone  into  three  classes, 
according  to  the  rdiof  which  they  an  respectivdy  intended  to 
obtain.  RecU  actions  an  those  "  whereby  the  plaintiff  daims  title 
to  have  any  lands  or  tenements,  rents,  commons,  or  other  heredita- 
ments. "  in  penowU  actions  the  claim  is  "  for  debt  or  persooal  duty, 
or  damages  in  lieu  thereof,'*  or  for  "satisfaction  in  damages  for 
some  iiyury  done  to  peraon  or  proper^."  Mixed  actions  wen  sup- 
posed to  partake  of  the  natnnof  both  of  these ;  that  is  to  aay,  then 
was  a  demand  both  for  real  property  and  for  pmonal  damages,  aain 
the  case  of  an  action  for  a'aste.  Th  e  distinction  has  long  ceased  to  be 
of  any  value.  Blackstone  speaksof  real  actions  aa  being  in  hia  time 
pretty  j^eraily  kid  aside,  and  successive  enactmeota  have  oblite- 
rated the  distinctions  altogether.  The  statute  Zki  WiD.  IV.  c. 27, 
abolished  all  tiio  real  and  mixed  actions,  except  three  real  actions, 
and  ejectment,  which  was  a  mixed  action.  The  Common  Law  Pro- 
cedure Act  of  1860  has  assimilated  the  procedure  in  the  former  to 
an  ordinary  action,  and  the  dommon  Law  Procedure  Act  of  18S2 
now  regulates  the  proceedings  in  qjectment  In  these  and  other 
respects  the  three  Common  Uiw  E^rocedure  Acts  of  1852,  1854,  and 
1860,  very  greatly  simplified  the  proceedings  in  an  action  at  law. 
The  first  of  these  renaered  it  unnecessary  any  longer  to  adect  a 
form  of  action  in  T)rosecuting  a  claim,  and  aodishra  niany  of  the 
technlcalitios  whiob  hod  accompanied  the  older  forms.    The  divi. 
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lions  now  oltserred  may  be  r^gaMed  as  IndlestiDg,  not  so  mncb 
fonns  of  action  in  tlje  old  sense,  as  tha  character  ottbe  injury  sus- 
tained and  the  relief  sought. 

Action  (ander  the  Supreme  Court  of  Judicature  Act, 
1873).  By  this  Act»  which  establishes  one  supreme  court 
in  place  of  the  Superior  Courts  of  Common  Law  and  tne 
High  Court  of  Chancery,  action  is  the  name  given  to 
the  proceeding  in  the  High  Court  of  Justice,  which  takes 
the  place  of  the  old  actions  at  common  law,  suits  insti- 
tuted by  bill  or  information  id  the  Court  of  Chancery, 
causes  in  rem  in  the  Court  of  Admiralty,  or  by  citation  in 
the  Court  of  Probate.  For  these  various  modes  of  obtain- 
ing redress  the  Act  substitutes  one  uniform  proceeding,, 
which  retains  most  of  the  essential  features  of  the  common 
law  action.  The  form  of  action  established  by  the  Act  is  in 
some  measure  a  compromise  between  the  old  action  at  law 
and  Chancery  suit  It  may  be  described  as  putting  an  end 
to  the  unintelligible  and  even  misleading  formulae  of  the 
one  and  reducing  the  prolixity  and  r^undance  of  the 
other.  (b-b.) 

ACTIUM,  in  Andent  Geography ^  a  promontory  in  the 
north  of  Acamania,  at  the  mouth  of  the  Sinus  Ambracius, 
opposite  the  town  of  Nicopolis,  built  by  Augustus  on  the 
north  side  of  the  strait  Eastwards  from  the  prombntoiy 
the  strait  widens  out  and  forms  a  safe  harbour.  On  the 
promontory  was  an  ancient  temple  of  Apollo  /who  is  hence 
called  by  Virgil  Aet^^),  which  was  enlarged  by  Augustus. 
Actium  became  famous  on  account  of  Augustus's  victory 
over  Antony  and  Cleopatra  (&c.  31),  and  for  the  quin- 
quennial games  he  instituted  there,  called  Actia  or  Ludi 
AUiaeL  Aettaea  jEra  was  a  computation  of  time  from  the 
battle  of  Actium.  There  was  on  the  promontory  a  small 
town,  or  rather  village,  also  called  AaiuvL 

ACTON,  a  large  village  in  Middlesex,  about  eight  miles 
west  of  St  Paul'a  It  was  once  much  frequented  because 
of  its  saline  springs,  but  these  have  long  lost  their  repute. 
Acton  being  near  the  metropolis  and  easily  accessible  by 
the  Great  Western  Railway,  and  the  price  of  building  land 
being  low,  numerous  villas  have  been  erected  in  the  neigh- 
bourhood. The  population  of  the  pansh  increased  from 
5151  in  1881  to  8306  m  1871. 

ACTON,  Sir  Jou^I  Francis  Edward,  son  of  Edward 
Acton,  who  practised  as  a  physician  at  Besan^n,  was  bom 
there  in  1 736,  and  succeeded  to  the  title  and  estates  in  1 791, 
on  the  death  of  his  cousin  in  the  third  degree.  Sir  Richard 
Acton.  He  served  in  the  navy  of  France,  and  afterwards 
in  that  of  Tuscany,  and  commanded  a  frigate  in  the  joint 
expedition  of  Spain  and  Tuscany  against  Algiers  in  1774. 
His  gallantry  in  rescuing  three  or  four  thousand  Spanish 
soldiers  from  slavery  led  to  his  advancement  Entering 
the  Neapolitan  service,  he  gained  the  favour  of  Queen  Mary 
Caroline,  became  commander-in-chief  of  the  land  and  sea 
forces,  then  minister  of  finance,  and  ultimately  prime 
minister.  His  policy  was  devised  in  concert  with  the 
English  ambassador  Hamilton,  and,  of  course,  was  hostile 
to  France  and  to  the  French  paiiy  in  Italy.  He  has  been 
held  responsible  for  the  arbitrary  and  despotic  measures 
which,  in  I798-D9,  filled  the  prisons  of  Naples  with  poli- 
tical prisoners,  and  even  brought  some  of  them  to  the 
scaffold.  In  1803  Acton  was  for  a  short  time  deprived  of 
the  reins  of  government  at  the  demand  of  France;  but  he 
^^tts  speedily  restored  to  his  former  position,  which  he  held 
till,  in  Feb.  1806,  on  the  entry  of*  the  French  into  Naples, 
he  had  to  flee  with  the  royal  family  into  Sicily  He  died 
at  Palermo  on  the  12th  Aug  1811,  leaving  by  his  wife 
(eldest  daughter  of  his  brother,  Ocnerai  .loseph  Eldward 
Acton,  whom  he  had  married  by  papal  dispensation)  three 
children,  of  whom  the  second,  Charles  J  an  nanus  Edward, 
'Was  made  Cardinal  Santa  Maria  dclla  Pace  in  1842.  It 
CDdy  bo  well  to  state  that  Sir  John  has  very  frequently 


been  confouncleS  ^Ui  his  abore-menfioned  l>ToChei;  bom 
in  1737,  who  was  also  employed  in  the  Neapolitan  service. 

ACTUARY,  in  ancient  Rome,  was  the  name  given  to  the 
clerks  who  recoxxied  the  Acta  Pvhlica  of  the  Senate,  and  also 
to  the  officers  tvho  kept  the  militaiy  accounts  and  enforced 
the  due  fulfilment  of  contracts  for  military  supplies.  In  its 
English  usage  the  word  has  undergone  a  gradual  limitation 
of  meaning.  At  first  it  seems  to  have  denoted  any  clerk 
or  registrar;  then  more  particularly  the  secretaiy  and 
advisor  of  any  joint-stock  company,  but  especially  of  an 
insurance  company ;  and  it  is  noV  applied  specifically  to 
one  who  makes  those  calculations  as  to  the  probabilities  oi 
human  Ufe,  on  which  the  practice  of  life  assurance  and  the 
valuation  of  reversionary  interests,  deferred  annuities,  &c., 
are  based.  The  first  mention  of  the  word  in  law  ib  in  the 
Friendly  Societies  Act  of  1819,  where  it  is  used  in  tho  vague 
sense,  "  actuaries,  or  persons  skilled  in  calculation."  The 
word  has  been  used  with  predsion  since  the  establishment 
of  the  <*  Institute  of  Actuaries  of  Great  Britain  and  L-c- 
land"  in  1848.  The  **  Faculty  of  Actuaries  in  Scotland" 
was  formed  at  Edinburgh  in  1856,  and  incorporated  by 
royal  charter  in  1868.  The  registrar  in  the  Lower  House 
of  Convocation  is  also  called  the  actuary.  i 

ACUNA,  Christoval  d',  a  Spanish  Jesuit,  bom  at 
Burgos  in  1597.  He  was  admitted  into  the  society  in  1 6 1 2, 
and,  after  some  years  silent  in  study,  was  sent  as  a  mis-' 
sionaiy  to  Chili  and  Peru,  where  he  became  rector  of  the 
College  of  Cuen9a.  In  1639  he  wos  appointed  by  the 
Jesuits  to  accompany  Pedro  Texeira  in  his  second  ezplora* 
tion  of  the  Amazon,  in  order  to  take  scientific  observations, 
and  draw  up  a  report  that  might  be  sent  to  Spain.  Tho 
journey  lasted  for  ten  months;  and,  on  their  arrival  at 
Peru,  no  ship  being  ready  to  convey  tho  explorer  to  Spain, 
Acuna  employed  hLnself  in  the  preparation  of  a  narrative 
of  his  journey.  This  was  nnblished  at  Madrid  in  1641, 
uj)der  Uio  title  Nuetfo  DesevhriniusnJto  del  Gran  Rio  de  las 
Amasonas,  dee.  The  King  of  Spain  received  Acuiia  coldly, 
and,  it  is  said,  %ven  tried  to  suppress  his  book,  fearing 
that  the  Portuguese,  who  had  revolted  from  Spain,  would 
avail  themselves  of  the  information  which  it  contained. 
A  translation  into  French  was  published  by  Qomberville  in 
1682i  and  a  translation  from  the  French  into  English 
appeared  in  1698.  After  occupying  tiio  positions  of  procu- 
rator of  the  Jesuits  at  Rome,  and  ealificador  (censor)  of  the 
Inquisition  at  Madrid,  Acuiia  returned  to  South  Amcrija, 
where  he  died,  probably  soon  after  the  year  1675. 

ACUPRESSURE,  in  Surgerv  (acus^  a  needle,  premo,  I 
press),  a  method  of  restraining  haemorrhage,  introduced  in 
1869  by  the  late  Sir  J.  Y.  Simpson.  The  closure  of  the 
vessel  near  the  bleeding  point  is  attained  by  the  direct 
pressure  of  a  metallic  needle,  either  alone  or  assisted  by  a 
loop  of  wira  The  advantages  claimed  by  the  originator  of 
this  method  over  the  old  silk  ligature  were,  that  the  needles 
can  be  removed  within  forty-eight  hours  after  introduction, 
aUowing  the  wound  to  heal  rapidly ;  and  that^  being  metallic 
and  non-porous,  they  do  not  cause  irritation  and  suppura- 
tion like  the  silk  ligature.  The  catgut  ligature,  which  is 
rapidly  absorbed,  is  graduaUy  superseding  both  the  silk 
ligature  and  the  acupressure  needle.  A  volume  entitled 
Acupressure,  by  Sir  J.  Y.  Simpson,  was  published  in  1864. 

ACUPUNCTURE,  the  name  of  a  surgical  operation 
among  the  Chinese  and  Japanese,  which  is  pesdarmed  by 
prickmg  the  part  affected  with  a  silver  needle  They 
employ  this  operation  in  headaches,  lethaigies,  convulsions^ 
coUcs,  &C.,  and  it  has  more  lately  been  introduced  into 
British  practice  for  the  cure  of  some  forms  of  neuralgia. 

ADAPUDIA,  a  large  town  of  Western  Africa,  in'  the 
country  of  the  Felattais,  in  13*  6'  N.  kt,  1"  3'  E.  long., 
about  400  miles  S.E.  of  Timbuctoa  It  is  surrounded  by 
a  mud  wall.     The  neighbouring  country  is  'xich  and 
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(ertila.  The  trade  in  natiye  merchandise  is  said  to  t>e 
as  great  as  that  of  Abomey,  the  capital  of  Dahomey;  and 
there  is  also  a  considerable  traffic  in  slaves.  Popolation, 
about  24,000. 

ADAlL,  a  region  in  Eastern  Africa,  with  a  coast  line 
extending,  between  IT  30'  and  Id""  40'  N.  lat.,  from  the 
Gulf  of  Tajurrah  to  the  neighbourhood  of  MassowaL  For 
about  300  miles  it  borders  on  the  Red  Sea,  the  coast  of 
which  iB  composed  of  coral  rock.  It  stretches  inland  to 
the  mountam  terraces,  to  the  west  of  which  lie  tlie  Abys- 
sinian table-lands  of  Shoa  and  Tigr^,  with  a  breadth  near 
Massow&h  of  only  a  few  miles,  but  widening  towards  the 
south  to  200  or  300  miles.  The  northern  portion  of  this 
region,  knowu  as  the  Afar  country,  is  traversed  by  two 
routes  to  Abyssinia — ^the  one  from  Zulla  near  Massowah, 
and  the  other  from  Amphilla  Bay  The  former  of  these 
was  selected  for  the  British  Abyssinian  expedition  of  1868, 
Annesley  Bay  bemg  the  place  of  debarkation  and  base  of 
operations.  There  is  a  third  route  to  Abyssinia  through 
Ada],  that  from. Tajurrah  to  Ankobar,  the  capital  of  Shoa, 
said  to  be  preferred  for  trading  purposes,  as  bemg  less 
steep  than  the  others.  The  nvcr  Hawash  flows  through 
the  southern  district  of  Adal  m  a  N  E.  direction,  but  is 
lost  in  Lakes  Abbebad  and  Aussa.  Near  this  river  is 
Aussa,  the  chief  towu  of  the  country.  Volcanic  rocks 
oconr  in  various  parts  of  this  district;  and  two  mountains, 
4000  feet  high,  are  mentioned,  which  have  sent  down 
streams  of  lava  on  all  sides  to  the  distance  of  30  miles. 
The  country  contains  two  great  salt  plains  or  basins, — ^that 
of  Asali  in  its  northern  portion,  and  Aussa  in  the  soutL 
The  remarkable  salt  lake  of  Bahr  Assal,  near  Tsgurrah,  is 
570  feet  below  the  level  of  the  sea.  The  country 
as  a  whole  is  barren  and  uncultivated.  A  little  barley 
is  reared  on  the  higher  terraces,  and  some  districts 
afford  pasturage  for  domestic  animals,  large  quantities^  of 
butter  being  annually  sent  to  Massowah.  In  some  parts 
of  Adal  the  elephant  is  not  uncommon.  The  salt  of  Asali 
and  Aussa  is  a  valuable  article  of  commerce.  There  is  no 
fixed  government,  the  country  being  inhabited  by  various 
independent  tribes,  all  speaking  the  Afar  language  and 
professing  the  Mahometan  religion,  and  meet  ot  them  of 
nomadic  habits. 

ADALBEHT.  BAnrr,  one  of  the  founders  of  Christianity 
Id  Germany,  knowu  as  the  Apostle  of  the  Prussians,  was 
boro  of  a  noble  family  in  Slavonia,  about  955 ;  was  educated 
at  the  monastery  of  Magdeburg;  and,  in  983,  was  chosen 
Bishop  of  Prague  The  restraints  which  he  tried  to  impose 
on  the  newly-coifverted  Bohemians  by  prohibiting  poly- 
gamy, clerical  mcontinency,  and  similar  sins,  raised  against 
him  so  strong  a  feeling  of  hatred,  that  he  was  forced,  in 
988,  to  retire  to  Rome,  where  he  resided  at  the  monasteries 
of  Monte  Basino  and  St  Alexis.  In  993  he  returned  to 
his  flock,  m  obedience  to  the  command  of  the  Pope.  Find- 
ing little  amendment,  however,  in  their  course  of  living,  he 
soon  afterwards  went  again  to  Rome,  and  obtained  permis- 
sion from  the  Pope  to  devote  himself  to  missionary  laboure, 
which  he  earned  on  chiefly  in  North  Germany  and  Poland. 
While  preachmff  m  Pomerania  (997),  he  was  thrust  through 
the  heart  by  a  heathen  pnest 

ADALBERT.  Archbishop  of  Bremen  and  Hamburg, 
bom  of  the  noble  Saxon  family  of  the  Counts  of  Wettin, 
was  one  of  the  most  remarkable  ecclesiastics  of  the  11th 
century  Through  the  fnendship  of  the  emperor  Henry 
in.  he  was  elevated  m  1043.  when  only  about  thirty 
Tears  old,  to  the  see  of  Bremen  and  Hamburg,  which 
Included  the  whole  of  Scandmavia,  and  he  accompanied 
the  monarch  in  his  journey  to  Rome  (1046)  Here  it  is 
said  that  he  was  offered  and  that  he  refused  the  papal 
throne.  The  refusal  certainly  cannot  have  ansen  from 
lack  of  ambition;  for  on  his  return  in  1050,  with  a  com- 


mission as  legate  to  the  northern  courts  from  Pope  Leo 
IX.,  he  immediately  set  about  carrying  out  the  emperoi'a 
wishes  by  establishing  .himself  in  an  independent  pattv- 
aichate  of  the  north.  ,  For  this  purpose  he  sought  by  evciy 
means  to  augment  his  already  great  influence,  he  adorned 
his  two  cathedrals,  and  enlarged  and  fortified  the  town  of 
Bremen  so  that  it  might  rival  Rome.  There  was  much  in 
his  favour,  and  he  might  even  have  succeeded  in  entirely 
separating  the  church  of  the  north  from  the  see  of  Rome, 
hflud  it  not  been  for  the  death  of  Henxy  IIL,  and  the  oppo- 
sition of  Cardinal  Hildebrand.  Henry  IV.  being  a  minor 
at  the  time  of  his  father's  death,  Adalbert  was  associated 
with  Archbishop  Hanno  of  Cologne  as  guardian  and  regent; 
and  during  the  absence  of  the  latter  on  a  mission  to  Rome, 
he  sought,  by  granting  every  indulgence,  to  gain  the 
favour  of  the  young  prince,  and  so  to  be  able  to  exendse 
an  absolute  power  in  the  state  ( 1 062-65).  The  Archbishops 
of  Mayence  and  Cologne  secured  his  banishment  from 
court  after  the  government  had  been  assumed  by  Henry  in 
person  (1066);  and  about  the  same  time  his  diocese  was 
invaded  by  the  "  natural  enemies"  of  Bremen,  the  Saxon 
nobles.  In  1069,  however,  he  was  recalled,  and  reinstated 
in  his  former  position.  He  died  at  Goslar  in  1072,  having 
done  inuch  during  his  last  years  to  inflame  the  Saxons' hatred 
of  Henry,  which  resulted  soon  afterwards  in  their  revolt 

ADAM,  o-^K^  an  appellative  noun,  meaning  the  first  man. 
In  Genesis  ii.  7, 25,  iii  8,  -20,  iv.  1,  ^  Jt  assumes  the  nature 
of  a  proper  name,  and  has  the  article,  the  man^  the  only 
one  of  his  kind ;  yet  it  is  appellatire,  correctly  speaking. 
In  Genesis  1  26,  27,  v.  2,  it  is  simply  appellatiYe,  being 
applied  to  both  progenitors  of  .the  human  race  i  not  to 
the  first  man  alone  as  in  the  second,  third,  and  fourth 
chapters.  The  etymology  of  the  word  is  uncertain,  but 
it  is  probably  connected  with  a  root  signifying  redy  so  that 
the  idea  is  one  rtd  or  ruddy. 

The  early  part  of  Genesis  contains  two  accounts  of 
man's  creation.  These  narratives  need  not  be  examined 
at  present  farther  than  man's  origin  is  concerned  In 
Genesis  L  26,  27,  we  read,  "  And  God  said,  Let  us  make 
man  in  our  image,  after  our  Likeness ;  and  let  them  have 
dominion  over  3is  fish  of  the  sea,  and  over  the  fowl  of 
the  air,  and  over  the  cattle,  and  over  all  the  earth,  and 
over  every  cropping  thing  that  creepeth  upon  the  eartL 
So  God  created  man  in  his  cwn  image ;  in  the  image  of 
God  created  he  him ;  male  and  female  created  he  them.** 
'At  the  end  of  the  siith  day  of  creation  man  appears,  the 
noblest  of  earth's  inhabitants.  In  Genesis  iL  7,  8,  we  also 
read,  "And  the  Lobd  formed  man  <^  the  dust  <tf  the 
ground,  and  breathed  into  his  nostrils  the  breath  of  life ; 
and  mai}  became  a  livins  souL  And  the  Lobj>  God 
planted  a  garden  eastward  in  Eden ;  and  there  he  pat  the 
.man  he  had  formed."  The  woman's  creation  is  thus 
narrated  in  subsequent  verses  of  the  same  chapter — ^20,  21, 
22,  23,  "And  Adam  gave  names  to  all  cattle,  and  to  the 
fowl  of  the  air,  and  to  every  beast  of  the  field :  bat  for 
Adam  there  was  not  found  an  help  meet  for  him.  And 
the  LoBD  God  caused  a  deep  sleep  to  fall  upon  Adam, 
and  he  slept :  and  he  took  one  of  his  ribs,  and  dosed  up 
the  flesh  instead  thereof.  And  the  rib,  which  the  Lobd 
God  had  taken  from  man,  made  he  a  woman,  and  brou^t 
her  unto  the  man.  And  Adam  said,  This  is  now  bone  of 
my  bones,  and  flesh  of  my  flesh  *  she  shall  be  caUed 
Woman*  because  she  was  taken  out  of  man."  Between 
these  accounts  some  discrepancy  exists.  The  first  repre- 
sents the  man  and  woman  to  have  been  created  together, 
after  the  vanous  creatures  which  the  earth  sustains  on  its 
surface;  the  second  makes  Adam  to  have  been  created 
first,  then  the  vaiious  animals,  with  the  woman  last  of  all. 
The  creation  of  animab  separates  the  origin  of  the  man 
and  the  woman.    The  first  narrator  states  that  man  iras 
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miide  in  the  image  and  form  of  Gk>d,  without  explaining 
his  meaning  more  particularly.  Hence  interpreters  diifer 
in  attempting  to  define  it.  The  language  need  not  be 
restricted  either  to  man's '«pm^  or  to  his  hodtft  but  may 
refer  to  his  united  whole,  including  spiritual  qualities  and 
bodily  form.  The  ancient  Hebrew  did  not  tlunk  of  God ' 
without  a  certain  form,  but  transferred  the  human  one  to 
him^  divesting  it  of  grossness,  and  giving  it  an  ethereal 
luminousness  of  surpassing  gloiy.  The  image  of  lefod, 
therefore,  in  which  Adam  is  said  to  have  be^  created, 
includes  the  whole  man,  with  special  reference  to  the 
spiritual  nature  within  him.  We  cannot  tell  whether  the 
writer  thought  of  immortality  ^  involved  in  the  Qod- 
likeness.  He  may  have 'done  sa  But  the  second  account 
teacher  that  man  was  only  mortal  at  first,  because  he  is 
sent  out  of  Paradise  lest  he  should  become  immortal  by 
eating  of  the  tree  of  life. 

The  narratiYe  in  the  first  chapter  is  arranged  according 
to  a  definite  plan.  Six  days  areaUottodto  the  creation  of 
the  heavens  and  earth,  with  all  their  furniture  animate 
and  inanimate.  After  due  preparation  had  been  made 
by  the  formation  of  light,  atpdosphere,  and  land  separated 
from  water,  life  is  called  into  existence,  first  vegetable, 
then  animal,  terminating  in  man  the  lord  of  this  lower 
world.  The  narrative  in  chapters  ii-iv.  does  not  present 
such  orderly  progress.  In  it  man  is  the  central  figure, 
to  whom  all  is  subordinated.  SLe  is  created  first  For 
him  plants  aqd  trees  are  made  to  spring. up.  He  is^placed 
in  a  delightful  garden.  The  Lord  Ckd  perceiving  his 
solitary  condition  creates  the  beasts  of  {he  field  and  the 
fowls  of  the  air;  but  when  brought  to  the  protoplast,, 
they  were  insufficient  to  supply  his  mental  void,  so  that 
woman  was  made,. in  .whom  he. found  a  suitable  partner. 
A  number  of  questions  connected  with  the  first  pair,  not 
necessarily  entering  into  the  writer's  main  purpose  in 
describing  man's  origin,  but  complementary  and  new, 
are,  the  means  by  which  the  ground  yielded  vegetable  pro- 
ductions, the  materials  from  which  the  man  and  the  woman 
were  formed,  the  cause  of  their  intimate  union,  the  place 
of  their  abode,  the  simplicity  of  their  condition,  and  the 
way  in  which  animals  first  received  their  names.  By  these 
traits  preparation  is  made  for  the  history  of  what  befell 
the  protoplasts  in  their  primitive  abode. 

According  to  the  second  narrative,  Jehovah  planted  a 
garden  in  £den,  eastward,  and  pat  the  first  man  there. 
A  spring  or  stream  rising  in  Eden,  and  flowing  through 
the  garden,  supplied  it  with  watef.  In  issuing  from  ti^e 
garden  it  divided  itself  into  four  rivers,  each  having  its 
oWd  course  The  writer  gives  their  names,  and  the 
countries  washed  by  three  of  them.  This  garden,  usually 
termed  Pamdue  isSUss  the  Septuagint  and  Vulgate,  has 
been  eagerly  sought  for;  but  it  has  baffled  curiosity. 
Though  two  of  the  rivers,  the  Euphrates  and  Tigris,  are 
well  known,,  the  other  two,  Pison  and  Gihon,  can  only  be 
identified  with  difficulty.  They  seem  to  be  rivers  of 
Northern  India.  The  Tigris  and  Euphrates  took  their 
rise  in  the  high  land  of  Northern  Armenia ;  the  Pison,  ie.; 
Indus,  rises  in  the  Himalayas ;  tind  the  Gihon,  ie.,  Oxus, 
is  connected  with  Ethiopia  or  Cush.  The  writer  appears 
to  have  considered  them  all  as  having  their  source  m  the 
northern  highlands  of  Asia,  and) flowing  south,  and  there- 
fore he  placed  Eden  somewhere  in  the  north  of  Asia. 
The  nam^  of  two  rivers  belonging  to  a  foreign  tradition, 
and  little  known  to  the  Hebrews  because  intercourse  with 
India  was  then  remote,  were  associated  with  those  of  two 
known  ones  incorporated  in  the  national  tradition.  If  the 
interpreter  had  to  do  with  pure  history,  it  might  not  be 
amiss  to  search  for  Eden  in  some  definite  locality;  but,  as 
the  case  stands,  the  examination  would  probably  be  fruitless. 

The  garden  has  two  remarkable  productions — ^the  tree 


of  life,  ^d  the  tree  of  knowledge  of  good  and  evil  llie 
fotmer  derives  its  name  from  the  virtue  of  its  .fruit  to 
impart  perpetual  life  or  immortality.  The  fruit  of  tlie 
latter  communicates  the  knowledge  of  good  and  evil  It 
awakens  moral  consciousnesa  llie  on^  had 'to  do  with 
physical,  the  other  with  spiritual  life.  Buch  vers  the 
miracalodS  pd^ers  of  the  two  trees  in  the  midst  of  the 
gajrden. 

The  third  chanter  gives  an  account  of  the  first  pair  fallings 
away  from  the  state  m  which  they  were  created.  What' 
that  state  was  may  be  clearly  gathered  fr(»n  the  words.  It 
was  one  of  innocent  simplicity.  The  protoplasts  had  a  child- 
like unconsciousness  of  evil ,  no  knowledge  of  right  and 
wrong,  virtue  and  vice.  They  were  m  the  happy  cbnditiou 
of  infancy.  Their  moral  existence  had  not  begun.  P^rf ec^ 
tion,  uprightness,  righteousness,  could  not  be  predicated 
of  them.  But  the  world  presents  vice  and  its  concomitant 
misery  in  strong  coloura.  Misery  and  evil  abound  The 
eyes  of  an  Oriental  especially  must  have  been  vividly 
struck  with  the  phenomena  of  toilsome  work,  the  pains  of 
child-bearing,  the  slavery  of  woman,  and  the  inevitable 
necessity  of  death.  The  Hebrews,  accordingly,  meditated 
on  the  cause  The  writer  seeks  to  connect  with  the  problem 
incidental  phenomena,  as  the  love  of  man  and  wife,  the 
form  of  the  serpent  different  from  that  of  other  animals, 
the  mutual  hatted  of  man  and  serpents,  &c.  It  is  an  old 
question^  the  introduction  of  evil  into  the  world  A^U 
tiie  posterity  of  tha  first  pair  participate  in  sin  and  suficr- 
ing,.the  cause  must  be  looked  for  in  connection  with 
thes^l  Yet  it  must  not  proceed  from  themselves.  God 
had  made  them  mnocent  and  happy.  The  origin  of  evil 
must  come  from  withouL  A  seq>ent  becomes  the  instni- 
ment  of  their  temptation.  That  cunning  and  mischievous 
animal  seduces  them.  The  writer  thought  of  nothing  but 
the  creature  itself.  Those  who  suppose  that  the  devil 
employed  the  serpent  as  bis  instrument,  or  that  the  devil, 
alone  is  spoken  of,  are  confronted  by  ^he  fact  that  the  idea 
of  Satan  was  of  later  introduction  among  the  Hebrews 
than  the  age  of  the  writer.  The  curse  pronounced  ou  the 
tempter  sufficiently  shows  that  none  but  the  agent  expressly 
named  wad  thought  of. 

Are  these  narratives  of  the  creation,  primal  abode,  and 
fall  of  man,  literal  history  1  So  some  l^ave  always  believed, 
with  Augustine  and  the  Reformers.  The  difficulties  in 
the  way  of  this  interpretation  are  great  As  it  cannot 
be  carried  out  consistently,  its  advocates  resort  to  various 
expedients.  They  forsake  the  literal  for  the  figurative 
where(ver  necessity  demands.  Thus  they  put  a  figurative 
construction  on  the  language  of  the  curse,  because  they 
allege  that  a  literal  one  would  be  frigid,  utterly  unworthy 
of  the  solemn  occasion,  highly  inconsistent  with  the 
dignity  of  the  «Tv»aker  and  the  condition  of  the  parties 
addressed  Sometimes  they  even  incline  to  regard  the 
narrative  as  a  sort  of  poem,  or  give  it  a  poetical  character. 
The  atmosphere  in  which  the  accounts  move  is  difierent 
from  the  literal  one.  Instead  of  assuming  that  God 
created  the  world  and  all  it  contains  in  a  moment  of 
time,  and  in  harmonious  arrangement, .  the  first  writer 
attributes  creation  to  six  successive  days,  represents  the 
Almighty  as  addressing  the  newly-formed  existences,  look- 
ing upon  them  with  satisfaction,  pronouncing  them  good, 
and  resting  on  the  seventh  day.  He  naturally  chose 
the  six  days  of  the  Hebrew  week,  with  which  he  was 
familiar,  for  successive  gradations  of  the  creative  power. 
In  the  second  account  we  find  a  speaking  serpent,  God 
walking  in  a  human  way  in  the  cool  of  the  day  through 
the  garden,  his  jealousy  of  the  aspiring  Adam  who  haa 
attained  a  higher  knowledge,  his  cursing  the  serpent,  and 
cherubim  with  a  flaming  sword.  To  explain  all  this  a^ 
litei&l  history,  were  to  attribute  other  perfections  tfi'  the 
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Deity  tlian  infinite  power,  spirituality,  and  wiedom.  Hence 
the  Cburch  of  England,  according  to  Horsley,  does  not 
demand  the  literal  understanding  of  the  document  con- 
tained in  the  second  and  third  chapters,  as  a  point-  of 
faitb. 

Are  tlie  narratives  allegorical  1  So  Philo^  interprets 
them,  followed  by  the  Greek  fathers  of  Alexandria, 
Clement  and  Origen,^  as  woU  as  by  Ambrose.  In  modern 
times  Coleridge  read  the  whole  as  an  allegory.^  So- did 
Ddfialdson  in  his  Jashar.  There  is  n<^  indication,  how- 
ever, that  allegories  were  intended.  Had  this  been  the 
cose,  the  truths  meant  to  be  convejred  would  have  been  easily 
discovered.  The  embarrassment  and  capriciousness  of  the 
allegorical  interpreters  prove  that  they  have  foUowed  a 
wrong  method.  The  outward  form  is  set  aside,  and  an 
idea  discovered  beneath  it  with  which  the  envelope  has 
no  necessary  connection.  Both  should  be  retained;  the 
shell  suggesting  the  kernel,  and  the  kernel  showing  itself 
to  be  the  necessary  evolution  of  central  ideas. 

According  to  another  interpretation,  more  commonly  ac- 
cepted among  scholars  at  the  present  day,  both  accounts  are 
Supposed  to  be,  like  the  early  records  of  other  nations,  tradi^ 
tional  and  mythical.  This  does  not  imply  that  they  are  fables 
or  fictions;  far  from  it  It  is  true  that  the  oldest  traditions 
of  peoples  are  mainly  subjective,  the  result  of  the  national 
mind ;  but  they  are  nevertheless  real.  Variable,  developed 
in  difi'erent  forms,  influenced  by  the  characteristics  of  the 
people  and  by  their  intercourse  with  others,  they  are  all  that 
constitutes  the  earliest  history  of  nations,  the  shapings  of 
ool  tradition  before  written  records  appeared.  A  mythologi- 
cal age  stands  at  the  head  of  all  national  histories ;  and  tluit 
of  the  Hebrews  seems  to  be  no  exception.  The  two  narra- 
tives present  philosophical  mythi  in  a  historical  form.  They 
represent  the  best  ideas  of  the  Hebrews  at  a  certain  stage 
of  their  history  in  explanation  of  the  creation  of  man,  his 
primeval  abode  and  state,  and  the  cause  of  his  degeneraey. 
The  first  account  is  pkiin  and  simple.  It  assigns  a  high 
dignity  to  man,  and  traces  all  hum.on  beings  to  a  single 
pair,  in  harmony  with  the  best  evidence  of  modem 
science  that  points  to  unity  of  origin,  rather  than  to  dif- 
ferent centres  of  creation.  There  is  a  naturalness  in  the 
narrative  that  cannot  be  mistaken,  while  the  writer  adhere 
to  generalities.  (Sec  Gabler's  Einleitun^  to  Eich^om's 
U/yeschie/Ue,  vol.  i.  p^  11,  &c. ;  and  Gesenius's  article 
"Adam,"  in  Ersch  und  Gruber^s  Encyklopcedie^  voL  i.) 

On  the  other  hand,  the  narrator  in  the  second,  third,  and 
fourth  chapters  manifests  a  more  reflective  spirit,  seeking  to 
expkin  causes,  and  to  trace  connections.  Supplying  particu- 
lars wanting  in  the  older  narmtive,  and  correcting  othere,  he 
enters  into  details,  and  though  more  anthropomorphic,  has 
a  finer  perception  of  circumstances  associated  with  the 
protoplasts.  Tholuck  himself  admits  his  narrative  to  be  a 
mythus.  It  is  usual  to  designate  the  first  writer  the 
Elohist ;  the  second,  the  Jehovist ;  because  the  one  com- 
monly OSes  Elohim  as  the  name  of  God;  the  other 
Jehovah,  or  Jehovah  Elohim  in  the  second  and  third 
.chapters. 

The  Adam  in  the  second  and  third  chapters',  according  to 
this  view,  is  the  progenitor  and  representative  of  humanity, 
who  brought  misery  into  the  world  by  self-will.  Re  is  ideai 
man,  becoming  historical  in  every  individual  who,  as 
soon  as  his  moral  nature  is  awakened,  feels  the  power  and 
the  possibility  of  rising  higher  through  reason  and  per- 
ception. Adam's  procedure  repeats  itself  in  each  indivi- 
dual, who  has  his  paradise,  eats  of  the  tree  of  knowledge, 
and  feels  within  him  the  roots  of  apostasy  from  God.     On 

•  De  mvmli  Opifiao,  p.  37,  vol.  i.  od.  Mangcy. 

•  Philocalic^  cap.  1,  and  contra  Culs. 

>  Aids  toJi^tion,  p.  241,  note  (Burlingtou  edition  of  1840}^ 


the  other  hand,  his  restoration  and  happiness  are  suppo^ 
to  be  in  his  own  power.  His  salvation  is  practicable  through 
the  victory  of  reason  over  instinct,  of  faith  over  scnse.^ 

The  traditions  of  ancient  nations  present  analogies  to  the 
creation  of  man  given  in  the  first  chapter  of  Genesis.  The 
Etrurian  comes  nearest  to  the  Hebrew.    There  creation 
takes  place  in  six  periods  of  a  thousand^  years-  each,  and 
men  appear  in  the  last,  after  the  earth,  sun,  moon,  and  stars, 
with  aU  living  things  on  the  surface  of  the  globe,  hadl)eeD 
brought  into  existence  by  God.^    The  Persian -mythology, 
in  like  manner,  makes  Ormuzd,  the  god  of  light,  create  by 
his  word  Honover  the  visible  world -in  six  periods  of  a 
thousand  years  each,  and  man  is  formed  last  The  name  of 
the  first  man  is  Kaiomorts.^   The  Chaldee  myth,  given  by 
Berosua,  presents  little  resemblance  to  the  Hebrew  narra- 
tive;.   Bel,  the  highest  god,  divided  the  darkness,  &nd  cut 
the  woman,  who  ruled  over  the  monstrous  creatures  found  at 
first  in  the  all,  into  two  halves,  out  of  which  heaven  and  earth 
were  formed.  After  that  he  cut  off  his  own  head  The  blood 
trickling  down  was  taken  by  other  gods  and  mixed  with 
earth,  from  which  men  were  formed,  who  are  therefore  wise, 
and  partakers  of  the  divine  intelligence.^    The  Phcnician 
myth  is  still  more  unlike  the  Hebrew  account^  But  Ovid's 
teaching  ia  that  man  was  made  in  the  imago  of  thd  gods, 
and  was  intended  to  be  ruler  of  the  earth.^   The  £lrn>tian 
theology  has  no  point  of  contact  with  the  Hebrew.^  The 
Indian  accounts  are  very  numerous,  but  oftenidiscrepant 
Their  likeness  to  the  Hebrew  narrative  is  remote;  for  the 
play  of  imagination  appears  in  them  to  excess  and  absm^- 
dity.     Among  those  m3rths  in  which  the  formation  of  men 
is  described  without  allusion  to  any  primordial  distinction* 
oi  castes,  we  may  quote  two.     Prejapati^  ie.,  the  universe 
which  was  soul  and  only  one,  formed  ahimals  from  his 
breaths,  a  man  from  his  souL    The  soul  is  the  first  of  the 
breaths.     Since  he  formed  a  man  from  his  sdtd,  therefore 
they  say,  '*man  is  the  first  of  the  animals,  and  the  strongest" 
The  soul  is  all  the  breaths;  for  all  the  breaths  depend  upon 
the  souL    Since  he  formed  man  from  his  soul,  therefore 
they  say, "  man  is  all  the  animals;"  for  all  these  are  man'a-^' 
Manu's  account  of  the  creation  is  that  men  of  the  four 
castes  proceeded  separately  from  different  parts  of  Bndinia's 
body  prior  to  the  division  of  that  body  into  two  partSL   The 
doctrine  of  emanation  appeare  in  the  Indian  cosmc^nies,  as 
also  that  of  absorption.     Thus  Brahma  is  reabsorbed  into 
the  supreme  spirit,  according  to  Manu.^^    According  to  the 
Bamians  in  India,  God  having  made  the  world  and  the 
creatures  belonging  to  it,  created  man,  who  came  forth  from 
the  earth  at  the  divine  voice,  his  head  appearing  first,  tiien 
his  whole  body,  into  whom  life  was  conveyed.    Ood  gave 
him  for  companion  a  woman,  and  the  two  lived  together  as 
man  and  wife,  feeding  on  the  fruits  of  the  ground.     They 
had  four  sons  of  different  temperaments,  for  whom  God 
made  four  women,  and  the  four  quarter?  of  the  earth  were 
peopled  by  their  progeny.*' 

The  paradisiacal  state  of  the  firat  pair,  and  their  loss  of 
it  as  described  in  the  second  and  third  chapten  of  Gkne&ia, 
have  their  parallels  in  the  myths  of  ancient  nattions.  Ac- 
cording to  the  Persian  traditions,  Meschia  and 'MeBchioDe, 
the  progenitors  of  mankind,  were  created  for  happiness  in 


*  Sco  TQch'»  Kommeniar  ueber  die  OetusiSt  p.  50. 

A  Suidat,  8.  V.  TifffmSet,  voL  iL  pp.  1248*9,  fid.  B«rB<hftnljfc 

*  Kleuker,  I.  19,  20 ;  iU.  59,  &c. 

'  Easebini'B  Chrtm,  BipartUum^  vol  L  p,  24,  ed.  Aucher.- 
"  See  SanduniaiAOf  translated  by  Coi3^  in  ^he  Phenix,  ps^tSS,  fto^ 
cd.  New  York. 

*  MttamoTphot.  L  76,  &c ;  Opera  ed.  Sonnaoti,  torn.  iL  ^  "SQL 
^®  Roctb's  OeschichU  der  Philos.  L  p.  131,  ftc. 

"  Muir's  SanskHt  Texts,  vol.  i.  p.  24,  2d  ed. 
«  /Wrf.  p.  53,  &c. 

*^  See  Lord's  Display  c/  two  ForOgn  Sects  in  the  Edsrtndies^  ckap^ 
Icrl.  p.  l,&c.  '• 
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I  uid  the  Dext,  on  condition  that  tli^  were  good, 

Ot  worahip  Dews.    At  first  ihey  acted  aceording  to 

jLnai  oature,  acknowledging  that  all  beings  were 

fonTOnnozd.     Bnt  they  were  seduced  by  an  evil 

^  clothed  themselves  in  black  for  thirty  days. 

|t  they  went  out  to  hunt,  and  found  a  white  goat, 

I  milk  they  drank.     In  this  they  sinned  against 

|y,  and  were  punished.     The  evil  spirit  or  Dew 

I  himself  to  them  again,  giving  them  fruits  to  eat, 

t  they  forfeited  a  hundred  enjoyments.     At  first 

ered  themselves  with  the  skins  of  dogs,  and  ate 

f>f  these  animals.     They  hunted  and  made  them- 

(thing  of  the  skins  of  deer.^ 

iui  is  represented  as  a  poisonous  serpent,  and 

|a  this  form  from  heaven  to  earth.'    Dews  often 

ftame  form.'  « 

Horn  among  them  is  similar  to  the  tree  of  life. 

immortalityr  ai\d  is  called  the  king  of  trees,* 

[y  monntam  or  paradise  of  Persian  tradition  is 

e  abode  of  Ormuzd  and  the  good  spirits,  which 

great  rivers.^    This  means  the  Eiindu  Koosh 

is  where  was  AtTjana  veecffo,  the  first  seat  of  the 

pe.     Here  we  tfave  mention  of  a  district  Heden; 

ister  IS  said  to  have  been  bom  in  Hedeneich^  but 

osnmert  m  Airjana  veedjo.^ 

According  to  the  religion  of  Lama  or  the  Calmncks,  nien 
lived  m  the  first  age  of  the  world  80,000  years.  They 
were  holy  and  happy.  Bnt  their  happmess  came  to  an  end 
k  plant,  sweet  as  honey,  sprang  out  of  the  earth,  of  which  a 
greedy  man  tasted,  and  made  others  acquainted  with  it  A 
sense  of  shame  was  awakened,  and  therefore  they  began  to 
anske  themselves  covering  of  the  leaves  of  trees.  Their 
age  and  size  decreased.  Virtue  ficd,  and  all  manner  of  vice 
ipievailed^  The  paradisiacal  state  of  Thibetan  mythology 
is  one  of  perfection  and  spirituality.  But  the  desire  to  cat 
of  a  sweet  herb,  schima,  put  an  end  to  that  condition. 
Sliame  sprang  up  within  the  fallen  >  the  need  of  clothing 
was  felt  They  were  driven  to  agriculture  by  necessity. 
Virtue  fled,  murder,  adultery,  and  all  other  vices  suc- 
ceeded' ' 

Among  the  Indians,  the  holy  mountain  of  the  north,  the 
seat  of  Uie  gods,  and  the  source  of  the  great  nvera,  was 
Meru.^  The-lne  Par^fata^  brought  from  heaven  to  earth 
by  Krishna,  with  its  heavenly  flower  and  fruity  scares  away 
banger,  thirsti  disease,  old  age,  &c.^^ 

Tke  Greek  mythtaie  remotely  parallel  Hesiod  describes 
the  primitive  state  as  one  free  from  toil,  sickness,  and  all 
kinds  of  evil  Mortals  were  contented  with  easily  obtamed, 
though  poor,  sustenance.  But  cunmng  Prometheus  de- 
ceived Zeus,  and  stole  fire  from  heaven.  The  latter,  by 
way  of  puni^iment,  sent  a  beautiful  woman.  Pandora,  whom 
Epimetheus  accepted  as  a  gift  Having  with  her  a  vessel 
into  which  aU  sorts  of  miseiy  had  been  put,  she  opened  it 
out  of  curiosity,  and  evUa  flew  forth  in  abundance,  filling 
the  earth.    Hope  alone  remained  at  the  bottom.  ^^ 

The  stoiy  is  supplemented  and  modified  in  the  Theogony, 
There  Ptometheua  is  twice  puushed,  and  woman  becomes 
^e  source  of  man'a  evils^  uierely  as  the  original  mother  of 
^e  race.  There  is^Jso  a  recondliauon  between  Zeus  and 
Prometheusi** 
In  .fischylns  mankind  are  presented  in  the  ignorance  of 

'  Kleokei's  2mdrAveUa^  part  iiL  pp.  84,  85. 

•  Ibid.  UL  62.  »  TWrf.  a.  192. 
•iWlfil.p.105. 

•  no,  UL  70,  91.    '  •  /Wrf.  U.  277,  299 ;  iU.  118. 
'  StiiidliB  in  Arthw,  fir  Kuvhengtachiehte^  l  8,  p,  14. 

•  Bee  StaiadliD'a  ArcMo,  \.  3,  p  15. 

'  Von  BoUen's  Das  aUe  IndUn,  i.  12 ;  ii.  210. 
'*  WilioD'e  Viahnu  Putcom,  pp.  586, 613;  and  Langloia'a  translation 
of  tho  HvHnanm^  tome  iL  p.  8. 
"  Optn  ft  mu^  40-105.  *WW.  606-616. 


infancy  till  Prometheus  implanted  in  them  the  powi»r  of 
intellect,  and  the  capability  of  knowledga  The  fire  from 
heaven  is  not  the  cause  of  the  evils  that  broke  in  upon 
them;  rather  is  it  the  teacher  of  every  art,  and  the  opener 
up  of  infimte  resources,  but  Prometheus  himself  must 
endure  fearful  punishment  for  his  self-will,  in  paying  too 
much  regard  to  mortals.  Still  there  is  an  mtimation  of 
future  reconciliation  between  the  opposing  powers,  Zeus 
and)  Prometheus. 

The  points  of  sunilarity  between  the  Old  Testament  and 
this  Greek  representative  of  man's  fall  are  tolerably  plain  r 
In  both  there  is  an  onginal  state  marked  by  freedom  from  • 
sorrow,  by  complete  earthly  enjoyment  and  undisturbed ' 
peace  with  God.  Both  attach  the  origin  of  evil  to  the  act 
of  a  free  bemg  putting  himself  in  opposition  to  God— 
evil  being  the  punishment  of  that  act,  arising  by  means  of 
a  woman.  As  the  Old  Testament  narrative  imphes  that 
the  step  taken  by  man  was  not  a  mere  degeneracy,  sc 
iEschylus's  descnption  admits  that  it  was  for  humanity 
the  beginning  of  a  richer  and  higher  life,  since  man'a 
proper  destiny  could  not  be  worked  out  m  a  condition  of 
childlike  incapacity.  Pandora  reminds  us  of  Eve,  Epi- 
metheus of  Adam.  Prometheus  and  the  serpent  both  wish 
to  make  men  like  God  m  knowledge  and  happiness.*^  Tko 
tragic  poet  seems  to  regard  Prometheus  as  the  archetype  of 
man,  so  that  his  fate  is  theirs.  Like  every  strong-willed 
mortal,  Prometheus  flounders  on  the  rock  of  presumption. 
He  persists  m  acting  contrary  to  the  commands  of  Deity, 
and  endures  torture  till  he  submits  to  a  higher  will,  accept- 
ing the  symbols  of  repentance  and  restraint  within  certain 
limits.  Thus,  like  Adam,  he  is  the  representative  of 
humanity. 

The  fundamental  difference  between  the  Hebrew  and 
Greeic  narratives  is,  that  the  distinction  between  God  ind 
the  world,  spirit  and  nature,  maintained  with  all  shaipncvi 
m  the  one,  is  not  carried  out  in  the  other.  On  the  con 
trary,  the  Greek  myth  mixes  the  two  sphci-cs,  so  that  the 
world  appears  as  the  ^original,  independent  clement,  ol 
which  spmt  and  deity  are  mere  products.  In  the  Hebrew 
narrative  the  spiritual  features  are  presented  clearly  and 
simply ,  m  the  Greek  they  are  indistinct,  because  transferred 
to  the  sensuous  world  and  covered  with  a  luxuriant  growth 
of  outer  nature.** 

Ovid  paints  the  golden  age  in  the  manner  of  Hceiod,  but 
with  more  details.  It  was  pervaded  by  innocent  simplicity, 
and  the  successive  ages  became  still  worse,  till  moral  corrup- 
tion reached  such  a  height  in  the  last  or  iron  age  thui 
Jupiter  sent  a  flood  to  destroy  ail  mankind.*^ 

Plato  m  his  Symposium^^  explains  the  sexual  and  ama- 
tory mclination  of  the  man  and  the  woman  by  the  fact 
that  there  were  at  first  androgsmous  beings,  whom  Zeus 
separated  into  men  and  women.  The  two  sexes  wcro 
ongmally  united. 

In  Oorrodi's  Beitrdge  (xviii.  p.  14),  the  Indian  Ezour 
Vedam  is  quoted,  in  which  the  first  man  is  called  Adimo, 
from  whose  body  came  Brahma,  Vishnu,  and  Schiva.  This 
statement  is  repeated  by  Knobel  and  others.  But  the 
Ezour  Vedam  (a  corrupt  pronunciauon  of  Yajur  Veda)  is  a 
spunous  Veda  from  the  pen  of  some  Jesuit  missionary. '^ 
Though  it  mentions  Aduno  (which  simply  means  the  first) 
m  vol  L  p.  195,  &C.,  and  vol.  iL  205,  genuine  Indian 
mythology  recognises  no  such  name  of  the  first  man. 

The  second  narrative,  in  some  of  its  ideas,  seems  de* 


**  See  Battmazm'a  Mytholoffus,  Baod  i.  >f).  48,  &c 

^«  See  6.  Baur  in  the  Studicn  und  Kriliken  for  1848,  p.  320,  et  My. 

*»  Bietamorphoa.  i.  89,  ftc. ;  vol.  ii.  p.  14,  &c.,  ed.  Burmann. 

^  Cap.  XV.  ed.  StaUbaom,  1827. 

^'  The  Kxow  Vciam  wae  printed  at  Pariis  to  1778.  See  Mr  Ellis,  In 
the  Asialiek  Ranrcku,  vol.  xiv.t>.  2,  &c.,  and  Dr  Muir  in  the 
Transactions  qf  the  Hou^  Society  t^  Bdiaiurgh,  vol.  xziii.  part  2,  p. 
255,  &c. 
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rived  from  Eartero  Asia  Several  featmres  disclose  this; 
such  as  the  covering  of  Ag  leiwes,  the  springing  of  four 
rivers  from  a  comimm  suurce,  and  the  names  <S  two  of 
them  which  pomi  to  India,  the  tree  of  life  and  the 
seducing  spirit  have  their  place  in  the  Persian  and  Indian 
religions.  Dut  its  essence  is  adapted  to  the  Hebrew 
theology,  and  contiins  genuine  Hebrew  traits ;  though  it 
stands  tolerably  isolated  in  the  circle  of  ideas  which  the 
Old  Testament  presents.  Not  till  the  Book  of  Wisdom 
do  we  find  express  reference  to  it  (chap.  ii.  23^  24), 
though  the  tree  of  life  is  spoken  of  in  the  Proverbs.  Yet 
there  is  diversity  amid  similarity.  As  elaborated  by  the 
Hebrew  mind,  the  narrative  is  a  profound  theory,  with  noble 
features  worthy  of  the  subject  Its  verisimilitude  is 
apparent  It  shows  a  thoughtful  contemplation  of  human 
nature,  a  fine  sense  of  its  capacities  and  weakness,  of  its 
aspirations  and  need&  Its  lines  are  drawn  with  great  dis- 
cernment The  problem  need  expect  no  better  solution  in 
this  life ;  for  its  depths  cannot  be  fathomed  by  the  sound- 
ing-line of  a  finite  understanding.  Here  is  the  one  philo- 
sophy of  the  subject  that  has  taken  the  deepest  hold  of  the 
human  mind,  engraftmg  itself  on  the  religious  systems  of 
very  different  races,  and  enlisting  the  sjrmpathies  of  the 
most  civilised  nations.  Originating  in  the  £ast,  it  has  been 
tcansferred  to  the  West,  where  it  lives  in  pristine  vigour. 
It  is  the  essence  of  the  best  ideas  and  traditions  of 
Eastern  Asia,  improved  and  enlarged  by  the  Hebrew  mind 
at  a  certain  period.  The  more  the  narrative  is  examined, 
the  more  clearly  wiU  it  appear  the  result  of  enlightened 
reason.  It  embodies  national  traditions  of  Hebrew  reflec- 
tiveness. Free  from  the  pantheism  and  dualism  mherent 
in  the  mythologies  of  other  peoples,  the  monotheism  which 
distinguished  the  Hebrews  as  the  depositaries  of  a  divine 
truth  pervades  it  The  tradition  has  two  sides.  It  repre- 
sents the  transition  of  man  to  freedom  and  humanity,  as 
Schiller  describes  it;  his  elevation  by  the  awaken mg 
exercise  of  reason;  his  advance  from  nature's  cradling- 
season  to  a  consciousness  of  the  divine  within  him  ;  but  it 
represents  at  the  same  time  the  inclination  to  follow  his 
own  will,  to  aspire  to  the  forbidden  contrary  to  his  better 
conviction,  to  push  reason  beyond  the  limits  within  which 
alone  it  can  be  legitimately  used  ;  in  short,  to  break  away 
from  the  will  of  God  in  self-suflScient  independence.  While 
the  fact  was  one  of  the  most  fortunate  in  man's  history,  it 
was  also  one  of  the  saddest  When  moral  good  was  made 
90ssible,  moral  evil  was  introduced.  A  knowledge  of  the 
Nne  brings  that  of  the  other.' 

After  Adam  fell,  God  drove  him  from  paradise,  whose 
gates  were  guarded  by  cherubim  to  prevent  access, to  the 
tree  of  Ufa  The  protoplasts  had  first  three  sons — Cain, 
Abel,  Seth ;  then  other  sons  and  daughters.  Adam  died 
at  the  age  of  930.  According  to  the  Elohist,  the  later 
race  of  men  descended  from  Seth,  the  first  bom  (Genesis  v.); 
according  to  the  Jehovist  from  Cain,  who  was  the  first  bom 
(Genesis  iv.)  A  Jewish  tradition  represents  him  as  buried 
in  Hebron  with  the  patriarchs  >  a  Christian  one  makes 
Golgotha  his  resting-place.  ^ 

A  number  of  absurd  fables,  the  fancies  of  Jewish  writers, 
have  gathered  round  the  simple  narratives  of  the  Old 
Testament,  and  are  incorporated  in  the  Talmud.  In  these 
Adam  is  ^id  to  have  been  made  as  a  man-woman  out  of 
dust  collected  from  every  part  of  the  earth;  his  head 
reached  to  heaven,  and  the  splendour  of  his  face  surpassed 
the  sun.  The  very  angels  feared  him,  and  all  creatures 
hastened  to  pay  him  devotion.  Jhe  Lord,  m  order  to 
display  his  power  before  the  angels,  caused  a  sleep  to  fall 
apon  him,  took  away  somctbmg  from  all  his  members,  and 

SeeSchelling's  MagUUrdiuertation  lo  vol.  t.  or  bis  Sammtlxcht 
Werke,  p.  3,  &&        > 


when  he  awoke  commanded  the  parts  that  had  been  !»• 
moved  to  be  dispersed  over  the  globe,  that  the  whole  eait 
might  be  inhabited  by  his  seed.  Thus  Adam  tost  his  aze^ 
but  not  his  completeness.  His  first  wife. was  Lilith, 
mother  of  the  demons.  But  she  flew  away  through  th( 
air  \  and  then  the  Lord  created  Eve  from  his  rib,  brought 
her  to  Adam  in  the  most  beautiful  dress,  and  angels  descend* 
ingfrom  heaven  played  on  heavenly  instrument^  san,mooD, 
and  stars  dancing.  He  blessed  tha  pair,  and  gave  them  a 
feas^upon  a  table  of  precious  stone.  Angela  prepared  the 
most  costly  vianda.  But  Adam's  gloiy  was  envi»i  by  the 
angels;  and  the  seraph  Sammael  succeeded  in  sedudng 
him.  The  pair  were  driven  out  of  paradise  into  the  place 
of  darkness,  and  wandered  through  the  earth.^ 

According  to  the  Koran,  God  created  man  of  dried  clay 
like  an  earthen  vessel,  animating  the  figure  and  enduing 
it  with  an  intelligent  souL  When  he  had  placed  him 
in  paradise,  he  formed  Eve  out  of  his  left  sida  All 
the  angels  worshipped  the  new  man  except  Eblis,  who 
refused  and  became  an  unbeliever.  Satan  caused  them  to 
forfeit  paradise,  and  turned  them  out  of  their  state  of 
happiness.  On  Adam's  repentance,  God  pitied  him,  and 
had  him  taught  the  divine  commandments  by  the  arch- 
angel Gabriel ;  whereupon  he  was  conducted  to  Arafat,  a 
mountain  near  Mecca,  and  found  Eve  after  a  aeparation  of 
200  years.  He  was  buried  on  Mount  Abukais,  near  Mecca' 
Many  other  fables  of  the  later  Jews  respecting  Adam  are 
collected  by  Eisenmenger,  and  thx)se  of  the  Mahometans 
by  Herbelat 

In  the  emanation  systi'mp  of  the  Christian  Gncstks  and 
Manicha^ans,  as  well  as  in  the  gnosis  of  the  Mandeans, 
Adam  is  represented  as  one  of  the  first  and  holiest  esona 
Both  catholic  and  heretical  literature  indulged  in  fictions 
respecting  Adam.  A  Life  of  Adam  was  translated  from  the 
Ethiopic  into  German  by  Dillmann,  in  Ewald's  Jahimch^ 
V  The  Testament  of  Adam,  current  in  Synac  and  Arabic, 
was  published  by  Renan  in  the  Journal  Aeiatique,  s^rie  v. 
tom.  2.  Both  these  seem  to  be  derived  from  the  Spelnnca 
Themurorum,  which  exists  in  MS.  in  the  Synac  tongue. 
The  Sethi tes,  a  Gnostic  sect,  had  Apocalypses  of  Adam; 
other  Gnostics  had  a  Gospel  of  Eve,  A  Book  of  the  Repent- 
ance of  Adam  and  A  Book  concerning  the  Daughters  of 
Adam^  are  condemned  in  the  decree  of  Gelasiua  George 
Syncellus  cites  a  Greek  Life  of  Adam,  and  a  fragment 
from  The  Greek  Book  of  Adam,  m  a  Florentine  MS.,  is 
given  in  the  Literaturblatt  des  Orients  for  1850.  Thus 
the  Adam-literaturt  is  copious.*  The  Book  of  Adam,  pub- 
lished by  Norberg  m  1816,  is  improperly  so  termed.  It 
is  a  Mandaean  or  Sabian  work,  Sidra  Babba,  which  is  now 
better  known,  since  Petermann's  critical  edition  of  1867, 
and  Nbldeke's  researches  into  the  language.  (&  d.) 

ADAM  OF  Bremen,  ecclesiastical  historian,  was  bora  in 
Upper  Saxony,  and  in  1067,  probably  on  the  invitation  of 
Archbishop  Adalbert,  came  to  Bremen,  whera  he  was 
appointed  canon  and  magister  scholarum.  He  died  in 
1076.  His  Gesta  Eammaburgauis  EccUsim  Poniificum, 
contaimng  a  history  of  the  diocese  of  Hamburg  and 
Bremen  from  788  till  the  death  of  Adalbert  in  1072,  is  of 
great  importance  as  the  diief  source  of  information  in 
regard  to  the  state  of  the  northern  kingdoms  during  the 
period  of  which  it  treats.  It  is  supposed  to  have  been  com- 
piled partly  from  written  documents  and  partly  from  the 
oral  communications  of  the  Danish  king,  Svend  Estritbson. 
Its  statements  are  generally  tmstworthy,  though  the  chrono- 
logy IS  sometimes  confused,  and  the  geographical  informa- 


*  Eisenmenger's  Bntdektes  JvdenthuTn,  AmsteTdam,  1700,  41o. 

*  D'Herbelot's  Bibliotheque  OrimtaU,  a.  v.  "  Adun,'  ^  69^  fta« 
ed.  1697.  Paris. 

*  See  DiUmann  In  Herzog's  Bnryklcpccdie,  xiL  p.  819. 
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tioft  often  erronooua.  Th»  style  is  ctersndSiCiMesGng, 
tiioagh  somewhat  profit.  It  was  first  publiBhadtifom^MSS. 
at  Copenltageir  in  1579.  •  The  best  edition  is  that  of 
Lappenberg  in  Perts'a  MoMuneKla  Oermama^  A  sn^^Ie- 
ment  to  the*  ^««^  a  geographical  woi^  of  cottsidenJ>le 
vahxe,  entiilSd  Ih  Situ  Domub  et  Beiiquarum  qua  tram 
Daniam  suni  R^pamim  NaturOf  was  published  at  Sfcoek- 
holm  in  1611$^  and  at  Leyden  in  1629. 

ADABI,  Albxakdeb,  Rector  of  the  High  School,  Edin- 
baigh,  was  bom  on  the  24th  of  June  1741,  near  Forres,  in 
Morayshire.  From  his  earliest  years  he  showed  uffcommon 
diligence  and  perseverence  in  classical  studies,  notwith- 
standing many  difficulties  and  privations.  In  1757  be 
went  to  Edinburgh,  where  he  studied  at  the  University 
with  such  success  that  in  eighteen  months  he  was  appointed 
head-master  of  Watson's  Hospital,  being  at  the  time  only 
nineteen.  He  was  confirmed  io  the  office  of  Rector  of  the 
High  School  on  the  8th  of  June  1768,  on  the  retirement  of 
Mr  Matheson,  whose  substitute  he  had  been  for  some  time 
before.  From  this  period  he  devoted  himself  entirely  to 
the  duties  of  his  office,  and  to  the  preparation  of  the 
numerous  works  he  published  in  classical  literature.  His 
popularity  and  success  as  a  teacher  are  strikingly  illustrated 
in  the  facts  that  his  class  mcreased  more  than  fourfold  dur- 
ing his  incumbency,  and  that  an  unusually  large  proportion 
of  his  pupils  attained  U^  eminence,  among  them  being  Sir 
Walter  Scott,  Lord  Brougham,  and  Jeffrey.  He  succeeded 
in  introducing  the  study  of  Greek  mto  the  curriculum  of 
the  school,  notwithstanding  the  opposition  of  the  University 
headed  by  Principal  Robertson.  In  1780  the  Umversity 
of  Edinburgh  conferred  upon  Mr  Adam  the  honorary  degree 
of  Doctor  of  Lawa  He  died  on  the  18th  December  1809, 
after  an  illness  of  five  days,  during  which  he  occasionally 
imagined  himself  still  at  work,  lus  last  words  being, — 
**  But  it  grows  dark;  you  may  ga"  Dr  Adam's  first  pub- 
lication was  his  Principles  of  Latin  and  English  Grammar 
(1772).  This  was  followed  by  his  Roman  Antiquities  (1791), 
his  Summary  of  Geography  and  History  (1794),  and  his 
Latin  Dictionary  (1805).  The  MS.  of  a  projected  laiger 
Latin  dictionai^,  which  he  did  not  live  to  complete,  lies  in 
the  library  of  the  High  School 

ADAM,  Melchiob,  German  divine  and  biographer,  was 
bom  at  Qrottkaw  in  Silesia  after  1550,  and  educated  in 
the  college  of  Brieg,  where  he  became  a  Protestant.  He 
was  enabled  to  pursue  his  studies  there  by  the  liberality  of 
a  person  of  quality,  who  had  left  several  exhibitions  for 
young  studenta  In  1598  he  went  to  Heidelbeig,  where, 
after  holding  various  scholastic  appointments,  he  became 
conrector  of  the  gymnasium.  In  1615  he  published  the 
first  volume  oi  his  Vitce  Germanarum  Phihsophorum,  Ac. 
This  volume  was  followed  by  three  others;  that  which 
treated  of  divines  was  printed  in  1619 ;  his  lives  of  lawyers 
uid  of  physicians  were  published  in  1620.  All  the  learned 
men  whose  histoiy  is  contained  in  these  four  volumes  lived 
in  the  16th  or  beginning  of  the  17th  centuiy,  and  are 
either  Germans  or  Flemings;  but  he  published  in  1618  the 
lives  of  twenty  divines  dl  other  countries  in  a  separate 
volume,  entitled  Decades  duos  conttnentes  Vitas  Theologorum 
Exterorum  Prineipum,  All  his  divines  are  Protestants. 
His  mdustry  as  a  biographer  is  commended  by  Bayle,  who 
acknowledges  his  obligations  to  Adam's  labours.  Lutherans 
and  Catholics  accust  him  of  unfairness,  but  the  charge  is 
at  least  exaggerated.     H^died  in  1622. 

ADAM,  RoBBBT,  architect,  the  second  son  of  William 
Adam  of  Maryburgh,  in  Fife,  was  bom  in  1728.  He 
studied  at  the  University  of  Edinburgh,  and  probably 
received  bT»  first  instruction  in  architecture  from  his  father, 
who,  whether  a  professional  architect  or  not,  gave  proofs  of 
his  skill  and  taste  in  the  designs  of  Hopetoun  House  and 
the  Edinburgh  Royal  Infirmary.     In  1754  young  Adam 


virited  the  Gontinent,  and  spent  three  years  in  Italy  for 
the  purpose  of  examining  the  ruins  of  Roman  architecture. 
The  magnificence  of  the  public  baths  erected  at  Rome  in 
the  time  of  Diocletian  having  impressed  him  with  the  idea 
that  there  had  been  a  marked  revival  of  architectural  art 
during  that  emperor's  reign,  he  resolved  to  visit  the  mint 
of  the  private  palace  Diorletian  had  erected  at  Spalatro  in 
Dalmatia.  In  company  with  Clerisseau,  a  French  architect^ 
he  sailed  from  Venice  in  July  1754,  and  in  a  few  weeks^ 
with  the  help  of  two  experienced  draughtsmen,  had  com- 
pleted  plans  and  views  of  the  fragments,  from  which  ho 
was  afterwards  able  to  execute  a  design  of  the  entire  build- 
ing. The  results  were  published  in  the  Ruins  of  the  Palace 
of  Diocletian^  &c.  (1764).  After  his  return  to  England  he 
rose  to  the  highest  eminence  in  his  profession,  and  was 
appointed  architect  to  the  king  in  1762.  Six  years  later 
he  entered  Parliament  as  representative  of  the  county  of 
Kinross,  but  he  still  continued  to  devote  himself  to  the 
^duties  of  his  profession,  resigning  only  his  court  appoint- 
ment In  1773-78  he  and  his  brother  James,  also  an 
architect  of  considerable  note,  published  from  time -to  time 
large  folio  engravings  with  letterpress  description  of  their 
designs,  the  most  important  being, — Lord  Mansfield's 
house  at  Gaenwood;  Luton  House,  Bedfordshire;  the 
Register  House,  Edinburgh,  dec.  Among  their  later  works 
may  be  mentioned  the  buildings  erected  in  London  by  the 
two  brothers,  and  hence  called  the  Adelphi  (dScX^oi),  which 
proved  an  unsuccessful  speculation ;  Portland  Place,  London ; 
and  the  Infirmary  of  Glasgow.  The  leading  characteristics 
of  all  these  designs  are  lightness  and  elegance;  and,  though, 
grave  faults  may  be  found  with  his  style,  it  cannot  be  denied 
that  English  architecture,  especially  that  of  the  streets  of 
London,  owes  very  much  to  Robert  Adam.  He  continued 
actively  engaged  in  his  profession  until  his  death  in  1792. 
James,  his  brother  and  associate  in  labour,  died  in  1794. 

ADAM,  Right  Hon.  Wiluajc,  nephew  of  the  precede 
ing,  eldest  son  of  John  Adam,^  Esq.  of  Blair-Adam,  Kin- 
ross-shire, was  bom  on  the  2d  August  1751,  studied  at 
the  Universities  of  Edinburgh  and  Glisgow,  and  passed  %t 
the  Scotch  bar  in  1773.  Soon  after  he  removed  to  England, 
where  he  entered  Parliament  in  1774,  and  in  1782  was 
called  to  the  Common -law  bar.  He  withdrew  from  Parlia- 
ment  in  1795,  entered  it  again  in  1806  as  representative 
of  the  united  counties  of  Clackmannan  and  Kinross,  and 
continued  a  member,  though  with  some  interruptions,  till 
1811.  A  popular  though  not  an  eloquent  speaker,  Mr 
Adam  soon  took  a  prominent  plsce  in  the  House,  making 
himself  of  importance  by  his  sound  judgment  and  firm 
general  adherence  to  the  Whig  party.  A  duel  in  1779 
between  him  and  Mr  Fox,  m  which  the  latter  was  slichtly 
wounded,  did  not  interrupt  their  close  and  steady  friend- 
ship. They  both  belonged  to  the  small  but  noble  band 
that  opposed  the  encroachments  of  the  Government  on  the 
Constitution  during  the  period  of  the  French  Revolution. 
Gne  of  Mr  Adam's  most  valuable  parliamentary  efforts  waa 
the  agitation  which  he  successfully  raised,  in  March  1794, 
against  the  severe  punishment  awarded  in  the  Scotch 
criminal  court  to  certain  persons  who  had  been  convicted 
of  sedition.  At  the  English  bar  he  was  as  successful  as 
any  one  can  be  who  does  not  devote  himsolf  entirely  to  the 
profession.  Though  known  to  be  much  engaged  in  Parlia^ 
ment,  and  with  the  management  of  the  pecuniai7  affairs  of 
the  Prince  of  Wales  and  the  -Duke  of  York»  b»  obtained  tk 
very  considerable  practice.  Ho  waa-sucoessively  Attorney 
and  Solicitor  General  id  the  Prince  of  Wale%  one  of  tho 
managers  of  the  impeachment  of  Warren  Hastings,  and 
one  of  the  counsel  who  defended  the  first  Lord  Melville 
when  impeached  (as  Mr  Dundas).  During  his  party'a 
brief  tenure  of  office  in  1806  he  w&s  Chancellor  of  the 
Duchy  of  Cornwall,  and  was  afterwards  a  privy  councillor 
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and  lord-lieutenant  of  Kinross-slure.  In  1814  he  became 
A  baron  of  Exchequer  in  Scotland,  and  in  the  following 
year  una  appointed  chief  commisflioner  of  the  newly- 
established  Jury-Court  for  the  trial  of  ciyil  causes,  over' 
which  he  presided  with  much  ability  and  acceptance  till' 
1830,  wh/sn  it  ceased  to  exist  as  a  separate  court,  and 
became  merged  In  the  permanent  supreme  tribunal 
Though  little  versed  in  the  technicalities  of  law,  he  was  in 
all  practical  matters  an  able  manager;  he  was  a  shrewd 
observer  of  all  that  passed  around  him,  and  a  most  agree- 
able companion.  He  died  at  Edinburgh  on  the  17th 
February  1839. 

ADAM'S  BRIDGE,  or  Bama's  Bridge,  a  chain  of  sand- 
banks, extending  from  the  island  of  Maaaar,  near  the  N. W. 
coast  of  Ceylon  to  the  island  of  Rameseram,  off  the  Indian 
coast,  and  lying  between  the  Gulf  of  Manaar  on  the  S.W. 
and  Palk  Strait  on  the  N.K  It  is  more  than  30  miles 
long,  and  offers  a  serious  impediment  to  navigation.  Some 
of  the  sandbanks  are  dry;  and  no  part  of  the  shoal  has  a 
greater  depth  than  3  or  4  feet  at  high  water,  except  thre^ 
tortuous  and  intricate  channels,  a  few  feet  deep,  which  in 
calm  weather  permit  tl^d  passage  of  boats  and  sznall  vessels. 

ADAM'S  PEAK,  a  lofty  mountain  in  Ceylon,  about  45 
miles  E.  from  Colombo,  in  N.  lat.  6*  55',  E.  long,  80**  30'. 
It  rises  steeply  to  a  height  of  7240  feet,  and  commands  a 
magniQcent  prospect  Its  conical  summit  terminates  in  an 
oblong  platform,  74  feet  by  24,  on  which  there  Is  a  hollow, 
resembling  the  form  ot  a  human  foot,  5  feet  4  inches  by  2 
feet  6  inches;  and  this  has  been  consecrated  as  the  foot- 
print of  Buddha.  The  maigin  of  this  supposed  footprint 
is  ornamented  with  gems,  and  a  wooden  canopy  protects  it 
from  the  weather.  It  is  heJd  in  high  veneration  by  the 
Cingalese,  and  numerous  pilgrims  ascend  to  the  sacred 
spot,  where  a  priest  resides  to  receive  their  offerings,  and 
bless  them  on  their  departure^  x .  By  the  Mahometans  the 
impression  is  regarded  as  that'ol  the  foot  of  Adam,  who 
here,  according  to  their  tradition,  fulfilled  a  penance  of  one 
thousand  years,  while  the  Hindoos  claim  it  as  that  of  their 
god  Siva. 

ADAMAWA,  a  country  of  Central  Africa,  lies  between 
r  and  ir  N.  lat.,  and  IT  and  IG""  E.  long.,  about  mid- 
way on  the  map  between  the  Bight  of  Biafra  and  Lake 
Chad.  Its  boundaries  cannot  be  strictly  defined;  but  it 
stretches  from  S.W.  to  N.R  a  distance  of  200  mika,  with 
a  width  of  from  70  to  80  miles.  This  region  is  watered 
by  the  Benuwe  and  the  Faro.  The  former,  which  ulti- 
mately unites  with  the  Nigei^  flows  through  Adamawa, 
first  in  a  northerly,  then  in  a  westerly  direction;  and  is 
joined  by  the  Faro,  which  rises  in  the  south,  22  miles  from 
YoUa,  the  capital  of  the  country.  Near  their  confluence 
the  Benuwe  is  800  yards  wide,  with  a  depth  of  about  11 
feet;  the  Faro  lias  a  breadth  of  600  yards,  but  is  generally 
very  shallow.  Both  rivers  are  subject  to  extraordinary 
floods,  beginning  in  the  end  of  September,  and  lasting  forty 
days,  during  which  the  swamps  of  the  adjacent  country  are 
covered  for  a  greaij  distance  on  both  sides,  and  the  Benuwe 
rises  at  least  30  feet.  The  most  fertile  parts  of  the  country 
are  the  plains  near  the  Benuwe,  about  800  feet  abo\6  the 
level  of  the  sea.  Further  from  that  river  the  land  rises  to 
an  elevation  of  1500  feet,  and  is  diversified  by  numerous 
hills  and  groups  of  mountains.  Mount  Akntika,  about  25 
miles  S.S.E.  of  YoUa,  is  the  loftiest  mountain  in  Adamawa, 
and  rises  from  the  plain,  an  isolated  mass,  to  the  height  of 
9000  feet  The  country,  which  is  exceedingly  rich,  and  is 
covered  with  luxuriant  herbage,  jias  many  villages,  and  a 
considemble  population.  The  grain  known  as  Holcus 
torgkum  or  durra,  ground-nuts,  yams,  and  cotton  are  the 
-principal  products;  and  the  palm  and  banana  abound. 
Elephants  ate  very*  numerous,  and  ivory  is  largely  ex- 
ported.     In  the  eastern  part  of  tke  country  the  rhino- 


ceros is  met  with,  and  tho  rivers  swarm  with  crocodiles, 
and  with  a  curious  mammal  called  the  ayu,  bearing  some 
resemblance  to  the  seal.  YoU^  the  capital  of  Admnawa, 
is  situated,  in  N.  lat  9"*  28',  E.  long.  12''  13',  in  the  fertile 
plain  between  the  Benuwe  and  the  Faro,  llie  houses  are 
built  of  day*  and  surrounded  by  court-yards,  in  which 
grain  is  grown;  so  that  the  town,  though  containing  only 
about  12,000  inhabitants,  is  spread  over  a  large  extent  oif 

rund,  and  is  3  miles  long  from  east  to  west  Twbedi 
dark-coloured  cotton  doth),  beads,  salt,  and  calico  are 
the  priifcipal  artides  exposed  in  the  markets.  Here  and 
throughout  Adamawa  cotton  is  generally  used  as  a  medinm 
of  baiter.  A  very  large  proportion  of  the  population  are 
slaves,  many  private  individuals  holding  as  many  as  1000, 
while  the  governor  is  said  to  receive  annually  about  5000  in 
tribute.  The  government  of  Adamawa  is  in  the  hands  of  a 
Mahometan  ruler,  who  owns  a  nominal  allegiance  to  ths 
Sultan  of  Sokoto,  but  is  in  reality  an  independent  sove- 
reign. Formerly  the  country  was  called  Fumbina,  and 
was  possessed  by  various  African  tribes,  until  it  was  over- 
run by  the  Fulbe,  a  Mahometan  people.  It  has  not  been 
entirely  subjected  by  them,  but  they  have  detached  settle- 
ments at  various  places;  and  numerous  governors,  as  well 
of  the  Fulbe  as  of  outlying  pagan  tribes,  are  in  subjection 
to  the  ruler  of  YoUa.  (See  Barth's  TraveU  m  Cea^trd 
Africa,  voL  ii.) 

^ADAMITES,  or  Ai>AHiAN8,*a  sect  of  heretics  that 
flourished  in  North  Africa  in  the  2d  and  3d  centuries. 
Basing  itself  probably  on  a  union  of  certain  gnostic  and 
ascetic  doctrines,  this  sect  pretended  that  its  members  were 
re-established  in  Adam's  state  of  original  innocency.  Thej 
accordingly  rejected  the  form  of  marriage,  which,  they 
said,  would  never  liave  existed  but  for  sin,  and  lived  in 
absolute  lawlessness,  holding  that,  whatever  they  did,  their 
actions  could  be  neither  go(^  nor  bad.  During  the  Middle 
Ages  the  doctrines  of  this  obscure  sect,  which  did  not  at 
first  exist  long,  were  revived  in  Europe  by  the  Brethren 
and  Sisters  of  the  Free  Spirit,  who  in  the  14th  century 
were  better  known  throughout  Germany  as  Beghards.  This 
name  was  originally  borne  by  a  religious  party  that  was 
formed  in  the  J^etherlands  a  century  earlier.  The  two 
sects  came  into  contact  on  the  Rhine  frontier,  assodated 
with  each  other,  gradually  approximated  in  doctrine,  and 
were  at  last  identified  by  the  application  to  both  of  the  one 
name;  thougb  a  distinct  sect  of  Beghards,  free  from  tho 
excesses  of  uie  brethren,  continued  to  exist  in  the  Nether- 
lands. Picard  is  simply  another  form  which  Beghard 
assumed  in  the  harsh  pronunciation  of  tho  Bohemians,  and 
the  common  method  of  accounting  for  it  by  supposing  a 
leader  Ficard  has  no  sufiSdent  warrant  The  principal 
seat  of  the  Picardi  in  Bohemia  was  a  small  island  in  the 
river  Luschnitz,  where  they  lived  in  a  state  of  nature,  and 
had  wives  in  common.  In  1421  they  were  almost  exter- 
minated by  Zisk^  the  leader  of  the  Hussites,  who  com- 
mitted many  of  them  to  the  flames.  In  1849  it  appeared 
that  the  sect  existed  in  a  district  of  Austria,  though  small 
in  number,  and  not  ostentatious  of  its  peculiar  practices. 
(Biidinger  dt  Eccl,  Frat,  in  Bohem.^  Ac;  Bossuet's  Varta- 
iiaru  of  ProUstaiU  Churchy)  . 

ADAMNAN  or  Adomnan,  Saint,  bom  in  Ireland  about 
the  year  624,  was  elected  Abbot  of  lona  in  679,  on  tbo 
death  of  Failbhe.  While  on  a  misaio)i  to  tho  court  of  King 
Aldfrid  of  Northumberland  (700-1),  no  was  led  to  adopt 
the  Boman  rule  in  regard  to  the  time  for  the  observance  of 
Easter;  and  on  his  return  to  lona  ho  tried  to  enforce  the 
change  upon  the  monks,  but  without  success.  It  is  soki 
that  the  disappointment  caused  his  deatii,  which  occurred 
in  703  or  704.  Adamnan  wrote  a  Life  of  St  Cduwiba^ 
which,  though  abounding  in  fabalous  matter,  is  of  great 
interest  and  value.    The  best  edition  is  that  of  Beeves, 
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published  by  tlie  Iiash  Archseologica]  and  Celtic  Society  in 
1857.  Advnnan's  other  well-known  work,  Dt  Siiu  TerrcB 
SanetOf  ws  buod,  aoccHrding  to  Bede»  on  information 
reoeiFad  firom  AitnU^  a  French  bishop,  who,  on  his  return 
tarn  tilM  E/oStf  Land,  was  wrecked  on  the  west  coast  of 
Britain,  and  was  entertained  for  a. time  at  lona.  This  was 
first  pabliafaad  b/  Gretser  at  Ingolstadt  in  1&19.  (Kalen^ 
dars  o/tkeSadiM  SamU,  by  Bishop  Forbes,  1872.) 

ADAMS,  John,  a  distinguished  statesman  of  the  United 
3  uites  of  North  America.  He  was  bom  on  the  1 9th  or  (new 
style)  30th  of  October  1736,  in  that  part  of  the  township  of 
Ijrdintree,  in  Massachusetts,  which  on  a  subsequent  division 

.MS  called  Quincy.  EUs« parents  were  of  that  class,  then 
L  bounding  in  New  England,  who  united  the  profession  of 

,.  riculture  with  that  of  some  one  of  the  mechanic  arts.  His 
.  jcestor  Heniy  had  emigrated  from  Devonshire  in  the  year 
':C32,  and  had  established  himself  at  Braintree  with  six 
Njus,  all  of  whom  married :  from  one  descended'  the  subject 
ui  this  memoir,  and  from  another  that  Samuel  Adams  who, 
uith  John  Hancock,  was  by  name  proscribed  by  an  Act  of 
the  British  Parliament,  for  the  conspicuous  part  he  acted  in 
ihe  early  stages  of  the  opposition  to  the  measures  of  the 
mother  country.  When  abdut  fifteen  years  of  age,  his 
father  proposed  to  his  son  John  either  to  follow  the  family 
pursuits,  and  to  receive  in  due  time,  as  his  portion,  a  part 
of  the  estate  which  they  had  cultivated,  or  to  have  the  ex- 
pense of  a  leamed,education  bestowed  upon  him,  with  which, 
instead  of  any  fortune,  he  was  to  make  lud  way  in  future 
life.  The  son  chose  the  latter  alternative;  and  having 
received  some  preparatory  instruction,  was  admitted  a 
student  at  Harvard  Collide  in  the  year  175*1.  After 
graduating  in  1755,  he  removed  to  the  town  of  Worcester, 
vhere,  according  to  the  economical  practice  of  that  day  in 
New  England,  he  became  a  tutor  in  a  grammar  school,  and 
at  the  same  time  was  initiated  into  the  practice  of  the  law 
in  the  office  of  Mr  Putnam,  then  an  attorney  and  a  colonel 
of  militia,  and  subsequently  a  general  of  some  celebrity  in 
the  revolutionaiy  war.  A  letter  he  wrote  at  the  early  age 
of  nineteen,  shows  a  degree  of  foresight  which,  like  many 
other  predictions,  may  have  led  to  its  own  accomplishment 
It  is  dated  12th  October  1775,  and  says-^'^Soon  after  the 
Reformation,  a  few  people  came  over  to  this  New  World  for 
conscience'  sake.  Perhaps  this  i^parently  trivial  incident 
may  transfer  the  great  seat  of  empire  to  America.  It  looks 
likely  to  me;  for  if  we  can  remove  the  turbulent  Gallic 
(the  French  in  Canada),  our  people,  according  to  the 
exactest  computation,  will  in  another  century  become  more 
numerous  than  England  itsell  Should  this  be  the  case, 
since  we  have,  I  may  say,  all  the  naval  stores  of  the  nation 
in  our  hands,  it  will  be  easy  to  obtain  the  mastery  of  the 
seas,  and  then  the  united  force  of  all  Europe  will  not  be 
able  to  subdue  ua.  The  only  way  to  keep  us  from  setting 
up  for  ourselves  is  to  disunite  us." 

He  was  admitted  to  practice  in  the  year  1758,  and 
eradually  rose  to  the  degree  of  eminence  which  a  local  court 
can  confer;  and  obtained  distinction  by  some  essays  on  the 
subject  of  the  canon  and  feudal  law,  which  were  directed 
to  point  to  the  rising  difference  #hich  commenced  between 
the  mother  country  and  the  colonies,  soon  after  the  peace 
of  1763  had  delivered  the  latter  from  all  disquietude  re- 
specting the  establishments  of  France  in  the  adjoining  pro- 
vince of  Canada.  His  character  rose,  both  as  a  lawyer  and 
a  patriot,  00  68  to  induce  Governor  Barnard,  who  wished 
to  gain  him  over  to  the  royal  party,  to  offer  him  the  office 
of  advocate-general  in  the  Admu^ty  Court,  which  was 
deemed  a  sure  atep  to  the  highest  honours  of  the  bench. 
Two  yeaia  after,  he  was- chosen  one  of  the  representatives 
of  his  Bative  town  to  the  congress  of  the  province.  His 
£iat  prominent  interference  in  political  afiairs  was  at  a 
meeting  at  Braintree  in  1765,  to  oppose  the*  Stamp  Act 


The  resolutions  he  proposed  were  not  only  cani^  imaot- 
mously,  but  were  afterwards  adopted  verbatini  by'  more 
than  forty  other  towns.  In  1768  he  found  it  necessary 
to  remove  to  Boston,  owing  to  the  inereaae  of  his  le^sal 
practice. 

His  professional  integrity  was  soon  after  eThihit,eH  in  thd 
defence  of  Captain  Preston  and  some  soldiers,  who  were 
tried  before  a  Boston  jury  on  a  charge  of  murder,  April 
1770.  In  this  case  Adams  was  counsel  for  the  defenoe;* 
and  being  considered  by  the  people,  then  hi  an  inflamed 
state  against  the  troope,  as  a  determined  friend  of  liberty, 
his  eloquence  obtained  a  verdict  of  acquittal  without  lessen- 
ing his  popularity. 

When  it  was  determined,  in  1774,  to  assemble  a  general 
congress  from  the  several  colonies,  Mr  Adams  was  one  of 
those  solicited  for  the  purpose  by  the  people  of  Massa- 
chusetts. Before  departing  for  Philadelphia  to  join  the 
congress,  he  parted  with  the  friend  of  his  youth,  his  fellow- 
student  and  associate  at  the  bar,  Jonathan  Sewall,  who  had 
attained  the  rank  of  attorney-general,  and  was  necessarily 
opposed  to  his  political  views.  Semll  made  a  powerful 
effort  to  change  his  determination,  and  to  deter  him  from 
going  to  the  congresa.  He  urged,  that  Britain  was  deter* 
mined  on  her  system,  and  was  irresistible,  and  would  be 
destructive  to  lum  and  all  those  who  should  persevere  in 
opposition  to  her  designs.  To  this  Adams  replied:  ''I 
know  that  Great  Britain  has  determined  on  her  system, 
and  that  very  fact  determines  me  on  mina  You  know  I 
have  been  constant  and  uniform  in  opposition  to  her  mea- 
sures; the  die  is  now  cast;  I  have  passed  the  Rubicon;  to 
swim  or  sink,  live  or  die,  survive  or  perish  with  my  country, 
is  my  unaltmble  determination.'*  The  conversation  waa 
then  terminated  by  Adams  saying  to  his  friend,  "  I  see  we 
Qkuat  part;  and  with  a  bleeding  heart,  I  say,  I  fear  for  ever. 
But  you  may  depend  upon  i%  this  adieu  is  the  sharpest  thorn 
on  which  Z  ever  set  my  foot" 

When  the  continental  congress  was  assembled  Mr  Adama 
became  one  of.  its  most  active  and  energetic  leaders.  He 
was  a  member  of  that  committee  which  framed  the  Declam-  < 
tion  of  Independence,  and  one  of  the  most  powerful  advo- 
cates for  its  adoption  by  the  general  body;  and  by  his  elo- 
quence obtained  the  unanimous  suffrages  of  that  assembly. 
Though  he  was  appointed  chief -justice  in  1776,  he  declined 
the  office,  in  order  to  dedicate  his  talents  to  the  general 
purpose  of  the  defence  of  the  country. 

In  1777  he,  with  three  other  members,  was  appointed  a 
comnussioner  to  Fhmca  He  remained  in  Paris  about  a 
year  and  a  half,  when,  in  consequence  of  disagreementa 
among  themselves,  in  which  Adams  was  not  implicated,  all 
but  Franklin  were  recalled.  In  the  end  of  1779  he  waa 
charged  with  two  commissions, — one-as  a  plenipotentiary  to 
tre4t  for  peace,  the  other  empowering  him  to  form  a  commer- 
cial treaty  with  Great  Britain.  When  he  arrived  in  Paris, 
the  Frendi  Government  viewed  with  jealousy  the  purpose  of 
the  second  commission;  and  Count  dei||^ergennes  advised 
him  to  keep  it  secret,  with  a  view  to  prevail  on  the  congress 
to  revoke  it  Mr  Adams  refused  to  communicate  to  the 
count  his  instructions  on  that  subject;  and  an  altercation 
arose,  from  a  claim  made  by  France  for  a  discrimination  in 
favour  of  French  holders  of  American  paper  money  in  the 
liquidation  of  it  The  count  complained  to  Congress,  trana- 
mitted  copies  of  Mr  Adams's  letters,  and  instnibted  the 
French  minister  at  Philadelphia  to  demand  his  recall  The 
demand  was  rejected,  but  afterwards  four  others  were  joined 
with  him  in  the  commission.  Whilst  these  negotiations 
were  in  progress  he  went  to  Holland,  and  there,  in  oppo* 
sition  to  the  influence  and  talents  of  the  British  minister. 
Sir  Joseph  Yorke,  succeeded  both  in  negotiating  a  loan,  and 
in  procuring  the  assistance  of  that  country  in  the  defence 
against  Great  Britain.  » He  formed  a  commercial  treaty  with 
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tbit  republio,  and  joined  in  the  ephemeral  aaeociatiMi  called 
~Hhe  aimed  neutrality." 

In  1785  Mr  Adams  was  appointed  ambasBador  to  the 
eonrt  of  his  former  sovereign,  where  his  conduct  was  such 
as  to  secure  the  approbation  of  his  own  country,  and  the 
respect  of  that  to  which  he  was  commissioned.  Whilst  in 
London,  he  published  his  work  entitled  Defenee  of  the 
Ameriean  ConttituHon,  in  which  he  combated  ably  the 
opinions  of  Tui^ot,  Mably,  and  Price,  in  favour  of  a  single 
legishktiTe  assembly;  and  thus  perhaps  contributed  to  the 
division  of  power  and  the  diecks  on  its  exercise,  which 
became  established  in  the  United  States.  At  the  dose  of 
1787  he  returned,  after  ten  years  devoted  to  the  public 
service,  to  America.  He  received  the  thtfnks  of  Oongress, 
and  was  elected  soon  after,  under  the  presidency  of  Wash- 
ington, to  the  office  of  Yice-Presidentt  In  1790  Mr  Adams 
gave  to  the  public  his  DUeounei  on  Davila,  in  which  he 
exposed  the  revolutionary  doctrines  propagated  by  France 
and  her  emissaries  in  other  countries.  On  the  retirement 
of  Washington,  the  choice  of  President  fell  on  Mr  Adams, 
who  entered  on  that  ofiloe  in  May  1797.  At  that  time  the 
Government  was  entangled  by  the  insolent  pretensions  of  the 
French  demagogues,  and  by  their  partisans  in  many  of  the 
states.  Great  differences  of  opinion  arose  between  the 
individuals  at  the  head  of  affairs:  one  pai^,  with  Mr 
Hamilton  at  their  head,  was  disposed  to  resist  the  preten- 
sions of  France  by  open  hostilities;  whilst  Mr  Adams  was 
disinclined  to  war,  so  long  ss  there  was  a  possibility  of 
avoiding  it  with  honour.  Owing  to  this  division  of  his 
own  friends,  rather  than  to  a  want  of  public  confidence,  at 
the  conclusion  of  the  four  years  for  which  the  President  is 
chosen,  Mr  Adams  was  not  re-elected.  Perhaps  this  was 
in  some  measure  owing  to  the  preponderance  oi  the  slave 
states,  in  which  Mr  Jefferson,  his  rival,  and  a  proprietor  of 
slaves,  had  a  fellow-feeling  among  the  chief  of  the  people. 
He  re'tired  with  dignity,  at  65  years  of  age,  to  his  native 
place,  formed  no  poLtical  factions  against  those  in  power, 
but  publicly  expressed  his  approbation  of  the  measures 
.  which  i^ere  pursued  by  him  who  had  been  his  rival,  who 
had  become  his  successor  in  power,  but  had  never  ceased 
to  be  his  firmly-attached  friend 

The  last  public  occasion  on  which  Mr  Adams  appeared, 
was  as  a  member  of  the  convention  for  the  revision  of  the 
constitution  of  Massachusetts,  in  which  some  slight  altera- 
tions were  requisijte,  in  consequence  of  the  province  of 
Maine  being  separated  from  it 

He  seems  to  have  enjoyed  hii  mental  faculties  to  the 
close  of  his  protracted  life;  and  even  on  the  last  day  of  it, 
two  hours  only  before  its  final  dose,  on  the  4th  July  1826, 
liie  fiftieth  anniversfl^  of  the  Act  of  Independence,  he 
dictated  to  a  friend,  as  a  sentiment  to  be  giyen  at  the 
"public  dinner  of  the  day,  **  Independence  for  ever."  By  a 
very  singular  coinddence  Jefferson,  his  rival  and  friend, 
died  a  few  hours  earlier  on  the  same  day. 

Mr  Adams  was  considered  a  sound  scholar,  weU  versed 
in  the  ancient  languages,  and  in  many  branches  of- general 
literatura  His  style  in  writing  was  fordble  an'd  perspicu- 
ous, and,  in  Uie  latter  years  of  his  life,  remarkably  elegant 
In  person  he  was  of  middling  stature;  his  manners  spoke 
the  courtesy  of  the  old  school ;  and  his  address,  at  least  when 
he  was  in  England,  was  dignified  and  manly. 

ADAMS,  John  Qvincy,  eldest  son  of  the  preceding, 
was  bom  at  Braintree  on  the  1 1th  July  1767.  The  greater 
part  of  liis  education  was  recdved  in  Europe,  wluch  he 
visited  in  company  with  his  father  in  1778,  and  again  in 
1780,  when  he  attended  for  a  time  the  university  of  Ley- 
dea  When  only  fifteen  years  old  he  went,  as  secretary, 
with  Francis  Dana  on  his  unsuccessful  mission  to  St 
Petersburg.  Returning  home  after  an  interval  spent  in 
Holland,  London,  and  Paris,  he  graduated  at  Harvard  in 


1788;  and,  after  spending  three  years  in  a  lawyer^s  offioe, 
was  admitted  to  the  bar  in  1791.     Three  successive  series 
of  letters,  on  political  subjects,  contributed  to  a  Boston 
newspaper,  attracted    much  attention,  and  Washington 
appointed  him  ambassador  to  the  Hague  in  1794.    An 
appointment  to  a  similar  post  in  Portugal,  made  just  before 
the  expiry  of  Washington's  prsddency,  was  set  saide  by 
his  fi^er,  who  sent  him  instead  to  Prusaia,  giving  biro  the 
promotion  by  the  express  advice  <^  Washington.    During 
his  residence  as  ambassador  at  fierUn,  he  sucMeded  in  nego- 
tiating a  oommerdal  treaty  with  Phissia.    On  Jefferson 
becoming  President  (1801),  Adams  was   recalled,  an  J 
resumed  the  practice  of  law  in  Boston.    In  1802  Suffolk 
county  returned  him  a  member  of   the  Massachusetts 
Senate,  6ad  in  the  following,  year  he  was  elected  to  Con- 
gress.' Indebted  for  his  position  to  the  Federal  party, 
Adams  supported  their  views  for  four  years,  but  separated 
from  them  by  voting  for  Jefferson's  proposed  embargo. 
This  course  involved  him  in  much  controversy,  and  cost 
him  his  seat  in  the  ^Senate.     During  his  retirement  he 
added  to  the  employment  arising  from  his  profession  the 
duties  of  the  professorship  of  rhetoric  and  belles  lettres 
at  Harvard  University,  which  he  held  for  three  years 
(1806-9).    His  lectures — the  first  ever  read  in  an  American 
nniverai^'— were  published  in  1810,  and  were  much  thought 
of  at  the  time,  'though  now  almost  foiigotten.     In  the 
winter  following  the  resignation  of  his  professorship,  he 
visited  Washington;  and,  in  an  interview  with  Jefferson, 
brought  a  charge  against  some  of  the  Federal  leaders  of  a 
design  to  dissolve  the  union,  and  form  a  separate  confedera- 
tion for  the  north.     The  diarge  was  afterwards  repeated 
in  the  newspapers;  and,  though  resting  on  slender  grounds, 
greatly  affected  the  confidence  of  the  other  states  in  the 
New  England  representatives.     In  1809  Madisdn,  having 
obtained  after  some  delay  the  concurrence  of  the  Senate, 
entrusted  Adams  with  the  embassy  to  St  Petersburg,—^ 
appointment  which  the  latter  accepted  against  the  wishes 
of  his  father,  and  continued  to  hold,  though  offered  a  seat 
on  the  judicial  bench  of  New  England  some  time  lifter 
his  arrival  in  Russia.     When  war  broke    out   between 
England   and    the  United  States,  Adama  induced   the 
Gzu*  to  make  an  offer  of  intervention,  which,  however, 
the  English  Ooverament  declined  to  accept     Independent 
negotiations  were  thereupon  carried  on  for  aix  months  at 
Ghent  (the    ij^presentatives  of    America    being  Adams, 
■Russell,  and  Clay),  and  resulted  in'  the  treaty  of  peace 
which  was  sign^  24th  December  1814.    After  serving  for 
two  years  (1810-17)  as  mii>ister  in  London,  he  again 
entered  the  arena  of  home  politics  as  secretary  of  state 
under  Monroe.     In  this  office  he  distinguish^  himself 
specially  by  his  arrangement  of  the  treaty  with  Spain,  which 
defined  the  boundaries  of  the  ceded  territories  of  Florida 
and  Louisiana.    An  elaborate  report  on  weights  and  mea- 
sures gained  for  him  also  a  name  for  scientific  aoquirements. 
Irr  1825  the  election  of  a  President  fell,  according  to  the 
constitution  of  the  States,  to  the  House  of  Representatives, 
since  no  one  of  the  candidates  had  secured  an  absolute 
majority  of  the  electors  chosen  by  the  States,  and  Adams, 
wlio  had  stood  second  to  Jackson  in  the  electoral  vote,  was 
chosen  in  preference  to  Jackson,  Clay,  an,d  Crawford.    The 
administration  of  Adams  was  marked  by  the  imposition  of 
a  high  tariff  on  foreign  goods,  with  the  view  of  promoting 
internal  industry,  and  by  the  unsuccessful  attempt  to  pur- 
chase Cuba  from  Spain.     Notwithstanding  the  efforts  of 
Clay,  and  the  special  claim  he  himself  made  on  the  voters 
of  Virginia  on  account  of  his  discovexy  of  the  so-called 
New  England  **  plot"  twenty  years  before,  Adams  failed 
to  secure  his  re-election  in  1829.     Defeated  by  Jackson, 
who  had  178  votes  to  his  83,  he  retired  *o  Quincy,  whers 
his  father's  fortune^  increased  )ay  lus  own  eAuta,  liffoidsd 


A  D  A  — A  D  A 


143 


hini  an  ample  competency.  Two  years  later  he  y\'fa  re- 
^rnod  to  Congress  by  the  district  in  wbich  he  lived,  ami 
Which  he  continued  to  represent  until  his  death.  Having 
been  chosen  merely  on  account  of  his  determined  radstance 
to  secret  societies,  his  position  was  independent  of  party 
politics,  and  conespondingly  strong.  He  stood  for  the 
office  of  governor,  and  then  for  that  of  senator,  of  Massa- 
chusetts, bat  was  on  both  occasions  defeated  by  Davis.  As 
chairman  of  the  committee  on  manufactures,  ho  strove  to 
devise  a  middle  policy  in  regard  to  tarifTs,  but  his  greatest 
effort  at  this  period — ^perhaps  the  greatest  service  of  his 
vvhule  political  life — was  in  connection  with  the  abolition 
of  slavery.  In  every  form  which  the  question  took,  he 
was  the  bold  and  determined  advocate  of  abolition,  gradually 
gathering  an  influential  party  around  him,  and  so  preparing 
for  the  triumphs,  most  of  which  have  been  won  since  his 
death.  He  hiiQself  witnessed,  in  1815,  the  abolition  of 
the  "  gag-rule,"  restricting  the  right  of  petition  to  Congress 
on  the  subject  of  slavery,  which  he  had  persistently  opposed 
daring  the  nine  years  it  was  in  force.  He  died  of  puralysis 
on  23d  February  1848,  having  been  seized  two  days  pre- 
viously while  attending  the  debates  of  Congress.  Adams 
wrote  a  number  of  works,  which  are  now  pf  little  import- 
ance. The  style  is  fluent,  but  has  none  of  the  vigour  and 
elegance  of  his  father's.  Daring  his  whole  lifetime  he 
kept  a  very  voluminous  journal,  some  portions  of  which 
have  been  published. 

ADAMS,  RicBARD,  M.A  ,  divine.  Two  contemporaries 
of  the  same  name  are  frequently  confounded  with  each  other. 
llie  more  eminent  was  son  of  the  Rev.  Richard  Adams, 
rector  of  Worrall,  in  Cheshire.  The  family  records  seven 
deigymen  of  the  Church  of  England  in  succession.  The 
present  worthy  was  born  at  Worrall,  but  the  loss  of  the 
registers  leaves  the  date  uncertain.  It  is  usually,  but  erro- 
neously, stated  that  he  studied  at  Cambridge  University. 
He  was  admitted  a  student  of  Brazenose  College,  Oxford, 
March  24,  1646,  and  became  a  fellow,  having  proceeded 
through  the  usual  degrees.  It  was  at  Brazenose  he  formed 
his  life-long  friendship  with  John  Howe,  who  had  a  pro- 
found veneration  for  Adams.  In  1 655  he  was  appointed 
to  the  rectory  of  St  Mildred's,  Bread  Street,  London-^ohn 
Milton  being  a  parishioner.  From  this  he  was  ejected  by 
the  Act  of  Uniformity  of  1*662.  Thereupon  he  continued 
his  ministry  as  opportunity  offered,  and  at  length  was 
settled  as  pastor  of  a  congregation  in  Southward  This 
Richard  Adams  is  a  tjrpical  example  of  the  consistent  and 
meek  labourers  of  the  early  and  struggling  period  of  Non- 
conformity. His  holy  and  beautiful  life  mspired  Howe's 
noblest  eloquence  in  his  funeral  sermon.  He  died  in  a 
ripe  old  age,  on  7th  Feb.  1698.  His  principal  literary 
work  is  his  contribution  of  annotations  on  Philippians  and 
Colossians  to  Pool's  celebrated  Annotations.  Along  with 
Vial  he  edited  the  works  of  Chamock.  (a.  b.  o.) 

ADAMS,  Samubl,  American  statesman,  bom  at  Boston, 
Sept  27,  1722,  was  second  cousin  to  John  Adams.  He 
studied  at  Harvard,  but,  owing  to  his  father^s  misfortunes 
in  business  in  connection  with  a  banking  speculation, — the 
"  manufactory  scheme," — he  had  to  leave  before  complet- 
ing his  course,  and  to  relinquish  his  intention  of  becoming 
a  Congregational  clergyman.  He  received  his  d^ee, 
however,  and  it  is  worthy  of  note,  as  showing  the  tendency  i 
of  his  political  opinions,  that  his  thesis  i^as  a  defence  of 
the  affirmative  reply  to  the  question,  /*  Whether  it  be  law- 
ful to  resist  the  supreme  magistrate,  if  the  commonwealth 
caanot  otherwise  be  preserved  ]"  The  failure  of  the  bank- 
ing scheme  above  referred  to,  in  consequence  of  the  limita- 
tions imposed  by  English  law,  made  Adams  still  moi^ 
decided  in  his  assertion  of  the  rights  of  American  citizens, 
'uid  in  his  opposition  to  Pariiament  He  gave  up  his 
iHisiness,  in  which  he  had  little  success,  and  became  tax- 


collector  for  the  city  of  Boston,  whence  he  was  called  by 
his  political  opponents,  '*  Samuel  the  publican."  In  all  the 
proceedings  which  issued  at  last  in  the  declamtion  of 
independence  Adams  was  a  conspicuous  actor  He  took 
part  in  the  numerous  town  meetings,  drafted  the  protest 
which  was  sent  up  by  Boston  against  the  taxation  scheme 
of  Orenville«(May  1764);  and,  being  chosen  next  year  a 
member  of  the  goneral  court  of  Massachusetts,  soon  became 
one  of  the  leaders  in  debate.  Upon  his  entry  into  the 
House  he  was  appointed  clerk,  and  hod  thus  much  influ- 
ence in  arranging  the  order  of  business  and  in  drawing  up 
papers.  Attempts  were  more  than  once  made  by  the 
English  governor  to  win  him  over  by  the  offer  of  a  place, 
but  Adams  proved  inflexible^  His  uncompromising  resist- 
ance to  the  British  Qoveniment  continued;  he  was  a 
prominent  member  of  the  continental  Congress  at  Phila- 
delphia, and  was  otie  of  those  who  signed  the  Declaration 
of  Independence  in  1776.  He  was  a  member  of  the  con- 
vention which  settled  the  constitution  of  Massachusetts, 
and  becapiie  president  q{  its  Senate.  From  1789  to  1794 
he  was  lieutenant-goveinor  of  the  State^  and  governor 
from  1794>  to  1797,  retiring  in  the  latter  year  partly  on 
account  of  age,  but  partly  alM>  because  the  Federalists  were 
then  in  the  ascendant,  and  he  himself  was  inclined  to  the 
Jefferson  or  Republican  party.  He  died  on  the  3d  Oct. 
18091  In  an  oration  on  American  independence,  delivered 
in  Philadelphia,  1st  Aug.  1776,  Adams  characterises  the 
English  as  "  a  nation  of  shopkeepers."  The  oration  was 
translated  into  French,  and  published  at  Paris ;  and  it  is 
therefore  not  unlikely  that  Napoleon's  use  of  this  phrase 
was  not  original  * 

AD4MS,  TnoHxs^^the  prose  Shahpeare  of  PurUan 
iktologiani"iA  Southey  named  him — ^has  left  as  few  personal 
memorials  behind  hinx  as  the  poet  himself.  The  only  facts 
regarding  the  commonplaces  of  his  bioeiuphy  are  furnished 
by  epistles^edicatoxy  and  epistles  to  the  reader,  and  title- 
pages.  From  these  we  learn  that  he  was,  in  1612,  ''a 
pc^cher  of  the  gospel  at  Willington,"  in  Bedfordshire, 
where  he  is  found  on  to  1614,  and  whence  issued  his 
HeoMn  and  EarUi  JieeoncUed,  The  DtviTs  Banquet,  and 
other  works;  that  in  1614-15  he  was  at  Wingrave,  in 
Buckinghamshire,  probably  as  vicar,  and  whence  a  number 
of  his  works  went  forth  in  quick  succession;  that  in  1618 
he  held  the  preachership  at  St  Gregory's,  under  St  Paul's 
Cathedral,  and  was*  *' observant  chaplain"  to  Sir  Henrie 
Montague,  liie  Lord  Chief-Justice  of  England ,  that  during 
these  years  his  epistles  show  him  to  have  been  on  the 
most  friendly  terms  with  some  of  the  foremost  men  in 
state  and  church ;  and  that  he  must  have  died  before  the 
Restoration  of  1 660.  His  *'  occasionally  "  printed  sermons, 
in  small  quartos,  when  collected  in  1630,  placed  him  beyond 
all  comparison  in  the  van  of  the  preachers  of  England. 
Jeremy  Taylor  does  not  surpass  hiih  in  brilliance  of  fancies, 
nor  Thomas  Fuller  in  wit.  His  numerous  works  display 
great  learning,  classical  and  patristic,  and  are  unique  in 
their  abundance  of  stories,  anecdotes,  aphorisms,  and  puns. 
He  Wto  a  Puritan  in  the  church,  in  distinction  from  the 
Nonconformist  Puritans,  and  is  evangelically,  not  dry 
doctrinolly,  Calvinistic  in  his  theology.  His  works  have 
been  recently  collected  by  Drs  Joseph  Angus  and  Thomas 
Smith  <3  vols.  8vo,  1862).  (a.  b,  o.) 

ADAMSON,  Patrick,  a  Scottish  prelate,  Archbishop  of 
St  Andrews,  was  bom  in  the  year  1543,  in  the  town  of 
Perth,  where  he  received  the  rudiments  of  his  education. 
He  afterwards  studied  philosophy,  and  took  his  degree  of 
master  of  arts  at  the  University  of  St  Andrews.  In  1564 
he  set  out  for  Paris  as  tutor  to  the  eldest  son  of  Sir  Wil- 
liam MacgilL  In  the  month  of  June  of  the  same  year, 
Mary  Queen  of  Scots  being  delivered  of  a  son,  afterwards 
James  VI.  of  Scotland  and  L  of  England,  Mr  Adanuon 
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wrote  a  Latan  poem,  injiwhich  he  gave  the  prince  the  title 
of  king  of  Fntkce  and  England.  This  proof  of  his  loyalty 
mvolvod  him  in  dificoifaea  The  French  ooort  wae  offended, 
and  ordered  him  to  bearrested ,  and  he  was  confined  f o^  six 
montha .  He  was  released  only  through  the  interoeaeion  of 
Queen  Mary  and  some  ci  the  principal  nobility,  wiho  inte- 
rested thexnselves  in  his  behalf.  As  soon  as  he  recovered 
iiis  liberty,  he  retired  with  his  pupil  to  Boorgea  He  was  in 
this  city  during  the  massacre  at  Paris;  and  the  same  perse- 
eating  spirit  prevailing  among  the  Catholics  at  Bourges  as 
at  the  metropolis,  he  lived  concealed  for  seven  months  in  a 
public-house,  the  aged  master  of  which,  in  rewind  for  his 
charity  to  heretics,  was  thrown  from  the  roof,  and  had  his 
brains  dashed  out  Whilst  Mr  Adamson  lay  thus  in  his 
sepulchre,  as  he  called  it,  he  wrote  his  Latin  poetical  version 
of  the  book  -of  Job,  and  his  tragedy  of  Herod  in  the  same 
language.  In  the  year  1573  he  returned  to  Scotland,  and, 
having  entered  into  holy  orders,  became  minister  of  Paisley, 
in  the  year  1575  he  was  appointed  one  of  the  oomnus- 
sionera,  by  the  General  Assembly,  to  settle  the  jurisdiction 
and  policy  of  the  church;  and  the  following  year  he  was 
named,  with  Mr  David  Lindsay,  to  report  th^  proceedings 
to  the  Earl  of  Morton,  then  r^enk  About  Uus  time  the 
earl  appointed  Imn  one  of  his  chaplams;  and,  on  the  death 
of  Archbishop  Douglas,  promoted  him  to  the  arohiepiacopal 
see  of  St  Andrewa  This  gave  nse  to  a  protracted  con* 
flict  with  the  Presbyterian  'party  in  the  Assembly.  Soon 
after  his  promotion,  he  published  a  catechism  in  Latin  verse, 
dedicated  to  the  king,  a  work  hi^y  approved  even  by  his 
enemies,  who  nevertheless  still  continued  to  persecute  him 
with  great  violence.  In  1578  he  submitted  himself  to  the 
Qeneral  Assembly,  which  procured  him  peace  but  fo%a  vexy 
little  time;  for,  the  year  followmg,  freah  accusations  were 
brought  against  him.  A  Provmoal  Synod  was  held  at  St 
Andrews  in  April  1586;  the  arehbishop  was  here  accused 
and  excommunicated.  He  appealed  to  the  king  and  the 
states,  but  this  availed  him  Uttle.  At  the  next  Qeneral 
Assembly,  a  paper  being  produced  containing  the  arch- 
bishop's submission,  he  was  absolved  from  the  excommuni- 
cation. In  1588  fresh  accusations  were  brought  against 
him.  The  year  following  he  published  the  Liunentations 
of  the  prophet  Jeremiah  in  Latin  verse,  which  he  dedicated 
to  the  king,  complaining  of  his  hard  nsagP^  Towards  the 
end  of  the  same  year  Ae  published  a  truislation  of  tlw 
Apocalypse  in  Latin  verse,  and  a  copy  of  Latin  versesL 
The  king  was  unmoved  by  his  applicatbn,  and  granted  the 
revenue  of  his  see  to  the  Duke  ol  Lennox,  so  that  the 
prelate  and  his  family  were  literally  reduced  to  the  want  of 
bread  During  the  remaining  part  of  his  unfortunate  life 
he  was  suppoited  by  charitable  contributions,  and  died  in 
1592.  He  had  previously  made  a  written  recantation  of 
Lis  alleged  errors  in  nf^ud  to  Episcopacy,  though  the 
genuineness*  of  this  is  doubted  bf  Spottiswooda  (See 
Cunningham's  Churek  Eistorp  of  SeoUand,  voL  i)  The 
character  of  this  prekte  has  be«i  variously  rspresented, 
acoordmg  to  the  sentiments  of  religion  and  politics  which 
prevailed.  But  there  is  little  doubt  that  his  encouraged 
and  supported,  under  the  authority  of  the  kh^,  oppressive 
niid  ugurious  measurea  The  panegyxio  of  th'e  editor  of  ^ 
his*  works,  Mr  Wilson,  is  extravagant  and  absurd  He' 
sayi  that  "  he  was  a  mincle  of  nature^  and  rather  seemed 
to  be  the  immediate  production  of  Qod  Almighty  than 
bom  of  a  woman.** 

ADANA,  a  city  of  Asia  Minor,  the  capital  of  the  pro- 
vince of  the  samtf  name,  on  the  right  bank  of  the  Sihun, 
about  30  miles  from  the  sea,  in  N.  lat.  ^7"*  V,  R  lon^ 
35*  18'.  It  is  built  on  the  site  of  the  ancient  AtUioehui 
ad  SangfiL  Its .  position,  commanding  the  passage  of  the 
mountains  to  the  north  of  Syria,  rendered  it  important  as 
a  military  station  m  the  contest  between  the  Egyptians  and 


the  Turks  in  1832.  After  the  defeat  of  tbe  Turkishsnoy 
at  Konieh,  it  was  taken  possession  of  by  Ibrahim  Fschs, 
and  contmued  to  be  held  by  the  fjgyptians  tiU  the  treaty 
of  July  1840  .restored  it  to  the  Porte.  In  the  stnets  of 
the  town  there  are  numerous  beautiful  fountains,  supplied 
with  water  from  the  river,  which  is  here  spanned  by  a 
stately  bridge  of  fifteen  arches,  said  to  have  been  ereck'd 
by  Justinian.  In  winter-the  climate  is  mild  and  healthy, 
but  in  summer  the  heat  is  so  great  that  the  pnncipai 
inhabitants  betake  themselves  to  various  cool  recre&u^  ji 
the  neighbouring  mountains.  7be  adjoining  pki.a  d 
Adana  is  rich  and  fertile.     The  chief  productions  of  tee 

Cvince  are  cotton,  com,  sesame,  and-  wool,  which  arc 
^y  exported,     ^e  population  of  the  town  is  20,CU0. 
ADAMSON,  MiCHXL,  a  celebrated  French  natuisiliijt, 
descended  from  a  Scottish  family  which  had  at  the  Revolu- 
tion attached  itself  to  the  fortunes  of  tbe  house  of  Stuart^ 
was  bom  the  7th  of  April  1727,  at  Aix,  m  Provence,  where 
his  father  was  in  the  service  of  M.  de  Vintimille,  arch- 
bishop of  that  provmce.     On  the  translation  of  this  prelate 
to  the  archbishopne  of  Pans,  about  the  year  1730,  the 
elder  Adanson  repaired  thither  witb  his  five  children,  wlio 
were  all  provided  for  by  their  fath^s  patron.     A  small 
canonry  fell  to  the  lot  of  Michel,  the  revenue  of  which 
defrayed  the  expenses  of  his  education  at  the  college  of 
Plessu.     While  there  he  was  distinguished  for  great  quick- 
ness of  apprehension,  strength  of  memory,  and  mental 
ardour;  but  his  genius  took  no  particular  bent,  until  be 
received  a  microscope  from  the  celebrated  Tuberville  Need- 
ham,  who  was  struck  with  admiration  of  the  talents  and 
.  acquirements  he  displayed  at  a  public  examination.     From 
that  time  to  the  last  hour  of  his  life  he  persevered  with  a 
seal  almost  unexampled  in  the  obeervation  and  atudy  of 
natura     On  leaving  college,  his  youthful  ardour  was  well 
employed  in  the  cabmets  of  Reaumur  and  Bernard  de 
Jnssieu,  as  well  as  in  the  Jaidin  des  Plantea     Such  was 
his  seal,  that  he  repeated  the  instructions  of  the  prolessuis 
to  his  less  apt  fellow-students;  and  before  oompleting  his 
nineteenth  year  he  had  actually  described  (for  his  own 
intprovement)  4000  species  of  the  three  kingdoms  of 
natnra    In  this  way  he  soon  exhausted  the  nch  stores  of 
aocnmiUated  knowledge  m  Europe;  and  having  obtained  a 
small .  ^pointment  in  the  colony  of  Senegal,  he  resigned 
his  canoniy,  and  embarked  on  the  20th  of  Deoemba  1713 
lor  Africa^    Senegal,  from  the  unhealthines/of  its  climate, 
was  a  termimcognita  to  nataralists;  and  this  determined 
his  choice  of  that  bountiy  as  a  field  for  exploration,     Hi& 
ardour  remained  nn^beted  during'  the  five  yean  of  his 
zesidenoe  in  A&ic&     He  ooOected  and  described,  in  greater 
or  less  detail,  an  immense  rnimber  of  animals  and  plants;; 
collected  raecimens  of  evenr object  of  commerce;  delineated 
maps  of  the  countiy;  made  ^yatematio  meteorological  and 
astronomical  observations;  end  prspared  grammars  and 
dictionaries  of  the  languages  spoken  cm  the  banka  of  the 
SeuMaL    On  his  return  to  Paris  i^  Febmaiy  1754  he 
found  himself  without  resooroes^  but  fortunately  aecured 
the  patrona^  of  M.  de  Bombards^  who  encouraged  him  in 
the  publication  of  the  sdentiflo  nnlta  oi  his  traveis.     In 
his  Sistoin  Nahtrelk  dm  SMgal  (Plans,  17^7)  he  made 
use  <^  a  small  portion  of  tiie  materials  at  his dispoeai;  aLrJ 
the  work  has  a  special  int^jfsst  from  the  essay  on  ^eiis, 
printed  aS  the  end  of  it,  where  Adanson  proposed  his 
MHiierKi/  fnModf  a  mtem  of  classification  distanot  from 
those  of  Bnffon  and  Linnspna  _  He  f oanded  his  oftassifica^ 
tiotf  of  all  oiganised  beings  on  the  oonsideimtioa  of  each 
individual  organ.     As  each  organ  gave  birth  to  new  relo* 
tions,  so  he  established  a  corresponding  number  of  arbitixry 
arranflsmentSL     Those  beings  possessing  the  greatest  uum- 
ber  of  similar  organs  were  referrediJto  one  great  divisioD, 
and^the  relationiuip  was  considered  more  remote  in  prc^ 
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'poitiaa  to  the  dksiiiulari^  tA  organs.    The  chief  defect  of 
this  method  eonaiila  ia  presnppoeing  a  knowledge  of  spedee 
and  their  oiganiaafion  altogether  beyond  the  existing  stage 
d  kuD^IedlgeL     It  \  gives,  howeyer,  distinct  ideas  of  the 
ddgnb  of  affiigi^  snbsu^ing  between  organised  beings, 
independent  of  all  physblogical  sdenoe.    Until  the  appear- 
ance of  this  wotk,  the  Testaoea  had  scaioely  been  knade  the 
sobjeet  of  serious  study.    Adanson's  methodical  distribu- 
tirjn,  founded  on  nM  leas  than  twenty  of  the  partial  classi- 
fications afaeady  aOnded  ia,  is  decidedly  saperior  to  that  of 
any  of  his  pndeesaaon.    For  the  first  time  there  was  pre- 
sented in  tlus  department  of  natural  history  a  dasaification 
of  the  animals  themaehres,  and  not  merely  d  the  shells 
i^iich  coniaut  them.    Like  every  first  attempt^  however,  it 
had  italmperfeclions,  which  arose  chiefly  from  ignorance  of 
the  anatainioal  stnictane  of  the  animala    It  was  owing  to 
this  that  he  omitted,  in  his  arrangement  of  the  MoUmca,  all 
jnoOnsooaB  animals  without  shells.     He  abandoned  his 
criginsl  {dan  of  publiahing  his  Senegal  observations  in  eight 
vgkmea^  and  i^)p]|ed  hirnself  entirdy  to  his  FamUU$  des 
JPloKtet,  whifllLAe  published  in  1763^   -Hera  he  developed 
the  principle  of  arrangement  above  mentioned,  which,  in 
ito  adherence  to  natural  botanical  relations,  was  based  on 
the  system  of  Toumefort,  and  had  been  anticipated  to 
some  extent  nearly  a  century  before  by  Ray.    The  success 
of  this  work  was  hindered  ij  its  innovations  in  the  use  of 
tenns,  which  were  ridiculed  by  the  defenders  of  the  popular 
aexoal  system  of  Lumasus;  but  it  did  much  to  open  the 
way  for  the  establishment,  by,  means  principally  of  Juasieu's 
Oaura  Plantamm  (1789),  of  the  natural  method  of  the 
dasaification  of  planta     In  1774  Adanson  submitted  to  the 
OQDsidention  of  the  Academy  of  Sciences  an  immense  work, 
containing  what  m&j  be  called  the  unwertcd  application  of 
his  tmivenal  mdkoa;  for  it  extended  to  all  known  beings 
and  substances.    This  work  consisted  of  27  large  volumes 
of  manuscript,  employed  in  displaying  the  genenl  relations 
of  all  these  matters,  and  their  distribution;  150  volumes 
more,  occupied  with  the  alphabetical  arrangement  of  40,000 
species;  a  Tocabulary,  containing  200,000  words,  with 
their  explanations;  and  a  numb^  of  detached  memoirs, 
40,000  figures,  and  30,000  specimens  of  the  three  king- 
doms of  nature.    The  committee  to  which  the  inspection 
ef  this  enormous  mass  was  intrusted  strongly  recommended 
Adanson  to  separate  and  publish  all  that  was  peculiarly  his 
own,  leaving  out  what  was  merely  compilation.    He  obsti- 
nately reacted  this  advice;  and  the  liuge  work,  at  which 
he  eoRtinued  to  labour,  was  never  publii^ied.    He  had  been 
elected  a  member  of  the  Academy  of  Sciences  in  1 759,  and  he 
btteriysubaieted  on  a  small  pension  it  had  conferred  on  hint 
Of  this  he  was  deprived  on  the  dissolution  of  the  Academy 
by  the  OonstLtoent  Assembly,  and  was  consequently  reduced 
to  such  a  depth  of  poverty  as  to  be  unable  to  appear  before 
the  French  Institute  yfii&x  it  invited  him  to  take  his  place 
among  its  members.     Ckyvenmient  afterwards  conferred 
iqnnv  him  a  pension  sufficient  to  relieve  the  simple  wants 
of  the  great  naturalist    He  died,  after  months  of  severe 
suffering,  on  the  dd  of  August  1806,  requesting,  as  the  only 
decoration  of  his  grave,  a  garland  of  flowers  gathered  from 
the  58  ihmiliea he  had  difierentiated — "a  touching  though 
transitory  image,"  says  Cuvier,  "of  the  more  durable 
ttumument  which  lie  has  erected  to  himself  in  his  works." 
His  seal  for  science,  his  unwearied  industry,  and  his  talents 
as  a  philosophical  observer,  are  conspicuous  in  aU  his  writ- 
he   The  serenity  of  his  temper,  and  the  unaffected  good- 
ness of  his  hearty  endeared  him  to  the  few  who  knew  him 
hitimately.    On  his  return  from  Africa  in  1754,  he  laid 
before  the  French  Indian  Company  a  scheme  for  the  settle- 
oaent  of  a  colony  in  Senegal,  where  articles  of  African 
produce  might  be  cultivated  by  free  n^roes.     His  proposi- 
tions ware  unheeded  by  his  countrymen,  and  by  s__m]0-.. 


directed  patriotism  he  refused  to  present  them  to  the 
Abolitionista  of  England.  A  similar  feeling  led  him  to 
refuse  to  settle  in  Austria,  Russia,  or  Spcin,  on  the  invito 
tion  of  the  sovereigns  of  those  countries.  His  most  im- 
portant works  are  his  Natural  'Uittory  of  Senegal  and  hit 
Familiei  of  PlanU,  He  contributed  a  number  o'  papers  to 
the  Memoirs  of  the  Academy  of  Sciences,  on  the  Ship>worm, 
the  Baobab  tree  (the  largest  tr^  known,  to  which,  in  hon- 
our of  Adanson,  Linnsus  gave  the  naaaeAdansonia  diffUaia\ 
the  origin  of  the  varieties  of  cultivated  plants,  gum-pruduciitg 
trees,  and  the  Osdllatcria  AdaneomiOf  an  animal  regarded 
fay  him  as  a  spontaneously  moving  plant  Besides  thtsk. 
essays,  he  contributed  several  valuable  articles  in  natural 
history  to  the  earlier  part  of  the  Supplement  to  the  fintt 
JSncydopSdie;  and  he  is  alao  the  reputed  author  of  an  essay 
on  the  EUdridiy  of  the  Towmudine  (Paris,  1757),  which 
bears  the  name  of  the  Duke  of  Noya  CarafflBL 

ADAPTATION,  in  Biology ,  is  the  process  by  which  an 
organism  or  species  of  organisms  becomes  modified  to  suit 
the  conditions  of  its  life.  Every  change  in  a  living  organ- 
ism involves  adaptation;  for  in  all  cases  life  consists  in  a 
continuous  adjustment  of  internal  to  external  relations. 
The  term  is.  usually  restricted,  however,  to  imply  sudi 
modifications  as  arise  during  the  life  of  an  individual,  when 
an  external  change  directly  generates  some  change  of  f  uno- 
tion  and  structure.  Thus,  since  the  adjustments  of  organ- 
isms arise  partly  in  direct  response  to  causes  acting  on  the 
individual,  and  partly  in  response  to  causes  acting  not 
directly  on  the  individual  but  on  the  species  as  a  whole^ 
adaptation,  is  to  be  regarded  as  the  complement  of  natural 
selection.  "While  natural  selection  acts  primarily  on  the 
species,  adaptation  acts  only  indirectly,  through  the  i»> 
heniance  of  modifications  directly  generated  in  the  indi* 
viduaL  AU  adaptation  is  limited,  since  an  organ  can  only 
vary  to  a  certain  limited  extent  firom  its  congenital  struc- 
ture. Adaptations  are  sometimes  distinguish^  as  indirect 
(for  instance,  by  Haeckel,  GenardU  Morphologie,  voL  ii), 
whic)i  are  directly  generated  in  an.  organism,  but  only 
become  apparent  in  its  offspring.  These  form  an  ini> 
portent  class,  and  seem  to  suggest  that  the  phenomena 
of  adaptation,  thoroughly  understood,  would  go  far  to 
explain  all  the  difficult  cases  of  so-called  spontaneous 
variation.  * 

ADDA,  the  ancient  Addua;^  river  of  Northern'  Italy, 
formed  by  the  union  of  several  small  streams,  near  the  town 
<k  Bormio,  in  the  Rhaetian  Alps,  flows  westward  throu^ 
the  Yaltellina  into  the  Lake  of  Como,  near  its  northern 
extremitv.  Issuing  from  the  Leooo  aim  of  the  lake,  it 
crosses  the  plain  of  Lombardy,  and  finally,  after  a  course 
of  about  150  miles,  joins  the  Po^  8  miles  above  Cremona. 
The  Adda  was  formerly  the  boundary  between  the  terri- 
tories of  Venice  and  Milan;  and  on  its  banka  several  im- 
portant battles  have  been  fought,  notably  that  of  Lodi, 
where  Napoleon  defeated  the  Austrians  in  179B. 

ADDER,  the  common  viper  (Ftjpem  comfliimia).  The 
death  adder  {Aeanthcpis  tartor)  of  Australia,  and  the  puff 
adder  {Clotho  arietans)  of  South  Africa,  are  both«highly 
poisonous.  * 

ADDINGTON,  Hknbt,  Tisoouni  Sidmotjth,  prime 
minister  of  England,  eldest  son  of  Dr  Anthony  Addington, 
was  bom  at  Beading  on  the  30th  May  1757.  He  was 
educated  at  Winchester  and  at  Brazenose  College,  Oxford. 
In  1784  he  was  called  to  the  bar  at  Lincoln's  Inn,  but 
being  elected  about  the  same  time  member  of  Parliament 
for  Devizes,  he  did  not  enter  on  legal  practice.  He  was 
already  on  terms  of  intimacy  with  the  younger  Pitt^  his 
father  having  been  Lord  CJ^tham's  medical  adviser  (a 
circumstance  that  secured  for  young  Addington  the  nick- 
name in  Parliament  of  ''the  Doctor*');  and  he  attached 
himselfy  ta  was  natunl,  to  the  par^  of  the  great  commoner. 
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His  fidelity  to  PLtt  reoeiTed  a  speedy  and  ample  acknow- 
ledgment when  he  was  elected,  in  May  1789,  speaker  of 
the  House,  in  succeaaioD  to  Grenirille.  For  a  period  ol 
twelve'  years  he  discharged  the  duties  of  the  chair  t6  the 
general  *8atis£actioD  of  aJl  parties,  if  with  no  very  marked 
ability.  In  1801,  when  Pitt  resigned  ob  the  question  of 
Catholic  emancipation,  Addington  succeeded  mm  in  the 
offices  of  prime  minister  and  chancellor  of  the  exchequer. 
He  was  head  of  the  party  Ihat  had  d)me  to  be  known  as 
**  the  king's  friends,"  and  took  office,  it  is  said,  on  the 
urgent  personal  solicitation  of  his  majesty.  The  most 
memorable  event  of  his  brief  administration  was  the  nego- 
tiation of  the  peace  of  Amiens,  which  was  concluded  on 
terms  that  were  considered  very  favourabl&  It  proved, 
however,  but  a  short-lived  truce,  the  ambition  of  the  First 
Consul  necessitating  a  renewal  of  hostilities  in  May  1803. 
^rom  this  period  Pitt  assumed  a  critical  attitude  towards 
the  ministry,  and  at  length  he  joined  Fox  and  the  opposi- 
tion in  demanding  more  vigorous  measures  for  the  defence 
of  the  country.  The  result  was  that  Addington  was  com- 
pelled to  resign,  and  Pitt  was  restored  to  power  in  May 
1804.  Addington  abstained  from  all  factious  opposition, 
and  indeed  gave  a  general  support  to  the  Government. 
In  January  1805  he  joined  the  cabinet  as  president  of  the 
council,  accepting  at  the  same  time  the  dignity  of  a  peer> 
age,  which  he  had  previously  declined.  He  resigned  office, 
however,  in  July  <A  the  same  year,  in  consequence  of  the 
share  hci  took  in  the  prosecution  of  Lord  Melville  having 
estranged  him  from  Pitt  After  the  death  of  the  latter  in 
1806,  he  became  lord  privy  seal,  and  subsequently  lord 
president  in  the  cabinet  of  Fox  and  Grenville,  but  resigned 
office  in  1807.  He  became  a  third  time  lord  president 
under  Mr  Perceval  in  1812,  and  in  June  of  the  same  ^ear 
received  the  seals  of  the  Home  Office  under  the  adnunis- 
tration  of  Lord  Liverpool  He  held  this  position  for  ten 
eventful  years,  during  which  he  received  his  full  share  of 
the  hostile  criticism  to  which  home  secretaries  are  pecu- 
liarly exposed.  His  administration  had  the  merit  of  being 
vigorous,  fearless,  and  consistent;  but  it  frequently  occa- 
sioned great  irritation,  and  all  but  provoked  rebellion. 
The  policy  of  repression  which  he  pursued  in  regard  to  Uie 
reform  meeting  at  Manchester  in  1819,  was  not  justifiable 
even  according  to  the  limited  ideas  of  liberty  prevalent  at 
that  time.  I^rd  Sidmouth' resigned  office  in  1822,  retain- 
ing his  seat  in  the  cabinet,  however,  until  1824.  He  died 
on  the  15th  Feb.  1844,  at  the  advanced  age  of  87.  (Life 
and  Correspondence  of  Lord  SidnunUk^  by  Dean  Pellew, 
3  vols.  8vo,  1847;  Life  of  William  FUt,  by  Lord  Stan- 
hope, 4  vok  p.  8vo,  1867.) 

ADDISON,  JoaxPH,  was  the  eldest  son  of  Lancelot 
Addison,  Dean  of  Lichfield,  and  was  bom  at  his  father's 
rectory  o£  Milston  in  Wiltshire,  on  the  1st  day  of  May 
1672.  Afcer  having  passed  through  several  schools,  the 
last  of  which  was  the  Charter-house,  he  went  to  Oxford 
when  he  was  about  fifteen  years  old.  He  was  first  entered 
of  (Queen's  College,  but  after  two  years  was  elected  a  scholar 
of  Magdalen  Cofiege,  having,  it  is  said,  been  recommended 
by  his  skill  in  Latin  versification.  He  took  his  master's 
degree  in  1693,  and  held  a  fellowship  from  1699  till  1711. 

The  eleven  years  extending  from  1693,  or  his  twenty-first 
year,  to  1704,  when  he  was  in  his  thirty-second,  may  be 
set  down  as  the  first  stage  of  his  life  as  a  man  of  letters: 
During  this  period,  embracing  no  profession,  and  not  as  yet 
entangled  in  official  business,  he  was  a  student,  an  observer, 
and  an  author;  and  though  the  literary  works  which  he 
then  produced  are  not  those  on  which  his  permanent  cele- 
brity rests,  they  gained  for  him  in  his  own  day  a  high 
reputation.  He  had  at  first  intended  to  become  a  dergy- 
maoi  but  his  talents  having  attracted  the  attention  of 
leading  statesmen  belonging  to  the  Whig  party,  he  was 


speedily  diverted  from  his  earlier  views  4}y  the  coimtcaance 
which  these  men  bestowed  on  him.  His  first  patron  (to 
whom  he  seems  to  have  been  introduced  by  Congreve)  was 
Charles  Montague,  afterwards  Earl  of  Halifax,  who  was 
himself  a  dabbler  in  literature,  and  a  protector  of  literary 
men ;  and  he  became  known  afterwards  to  the  accomplished 
and  excellent  Somera  Whfle  both  of  them  were  quite  able 
to  estimate  justly  his  literary  merits,  they  had  regard  mainly 
to  the  services  which  they  believed  hid  capable  of  render 
ing  to  the  nation  or  the  party;  and  accordingly  they 
encouraged  him  to  regulate  his  porauits  with  a  view  to 
public  and  official  employment  For  a  considerable  time, 
however,  he  was  left  to  lus  own  resources,  which  cannot 
have  been  otherwise  than  scanty. 

His  first  literary  efforts  were  poeticaL     In  1693  a  short 
poem  of  his,  addressed  to  Dryden,  was  inserted  in  the  third 
volume  of  that  veterai.  writer's  Mueellaniee.    The  next 
volume  of  tins  collection  contained  his  translation,  in  toie^ 
able  heroic  couplets,  of  "  all  Yiigil's  F(mrth  Oeorgic,  except 
the  story  of  AnstsBus."    Two  and  a  half  boola  of  Ovid 
were  afterwards  attempted;  and  to  his  years  of  early  man- 
hood  belonged  ^^  Ins  prose  £9aap  on  VirgiPe  Georgia^  a 
performance  which  hardly  deserted,  either  for  its  style  or 
for  its  critical  excellence,  the  compliment  paid  it  by  Dryden, 
in  prefixing  it  to  his  own  translation  of  the  poem.  The  most 
ambitious  of  those  poetical  assay-pieces  ib  the  Accovnt  oj 
the  QreateH  English  Po^,  dated  April  1694,  and  addressed 
affectionately  to  SachevereUL  the  poef  s  fcUoW'^coIlegian,  who 
afterwards  became  so  notonous  in  the  pariy-quarrels  of  the 
tim&     This  piece,  spirited  both  in  language  and  in  versi- 
fication, is  chiefly  noticeable  as  showing  tluit  ignorance  of 
old  English  poetiy  which  was  then  universal     Addison 
next,  in  1695,  published  one  of  those  compositions,  celebrat- 
ing contemporary  events,  and  lauding  contemporary  great 
men,  on  which,  during  the  half -century  that  succeeded  the 
Revolution,  there  was  wasted  so  much  of  good  writing  and 
of  fair  poetical  ability.    His  piece,  not  yeirmeritorious even 
in  its  own  class,  was  addreised  '*  To  the  King,"  and  com- 
memorates the  campaign  which  was  distinguished  by  Wil- 
liam'b  taking  of  Namur.     Much  better  than  the  poem  itseli 
are  the  introductory  verses  to  Somers,  then  lord  keeper. 
This  production,  perhsms  intended  as  a  remembrancer  to 
the  writer's  patrons,  did  not  at  onc^  produce  any  obvioas 
effect:  and  we  are  left  in  considerable  uncertainty  as  to  the 
maimer  in  which  about  this  time  Addison  contrived  to 
support  himself.    He  corresponded  with  Tonson  the  book- 
seller about  projected  works,  one  of  these  being  a  Trans- 
'lation  of  Herodotus.    It  was  probably  at  some  later  t?T»*f 
that  he  purposed  compiling  a  Dictionary  of  the  "RngltAh 
Language.     In  1699  a  considerable  collection  of  his  Latin 
verses  was  published  at  Oxford,  in  the  Musoe  AnglicatuB, 
These  appear  to  have  interested  some  foreign  scfholars ; 
and  several  of  them  show  curious  symptoms  of  his  chaiao- 
teristic  humour. 

In  the  same  year,  his  patrons,  either  having  still  no  office 
to  spare  for  him,  or  desiring  hLn  to  gain  peculiarly  high 
qualifications  for  diplomatic  or  other  important  buainesp^ 
provided  for  him  temporarily  by  a  grant,  which,  though 
'bestowed  on  a  man  of  great  merit  and  promise,  would  ni  t 
pass  unquestioned  in  the  present  century.  He  obtained, 
on  the  recommendation  of  Lord  Somers,  a  pension  of  X3Ct> 
a  year,  designed  (as  Addison  himself  afterwards  said  in  a 
memorial  addressed  to  the  crown)  to  enable  him  "  to  tniTel, 
and  qualify  himself  to  serve  His  Mc^esty."  In  the  summer 
of  1699  he  erossed  into  France,  where,  chiefly  for  the  pu^ 
pose  of  learning  the  language,  he  remained  till  Ihe  end  of 
1700;  and  after  this  he  spent  a  year  in  Italy.  In  Switz- 
erland, on  his  way  home,  he  was  stopped  by  receiving 
notice  that  he  was  to  be  appointed  envoy  to  Prince  Eugene, 
then  engaged  in  the  war  in  Italy.    But  his  Wl^g  friends 
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wen  already  tottehng  in  their  places;  and,  in  March  1702, 
Ihe  death  of  King  William  at  once  drove  them  from  power 
and  put  an  end  to  the  pension.  Indeed  Addison  asserted 
that  ho  never  received  but  one  year's,  paym^t  of  it,  and 
that  all  the  other  expenses  of  his  travels  were  defrayed  by 
himself.  He  was  ahle,  however,  to  visit  a  great  part  of 
Qermany,  and  did  not  reach  Holland  till  the  spring  of 
1703..  His  proapects  wore  now  sufficiently  gloomy:  he 
entered  into  treaty,  oftener  than  once,  for  an  engagement 
as  a  travelling  tutor;  and  the  correspondence  in  one  of 
these  negotiations  has.  been  prfBerved.  Tonson  had  recom- 
mended  him  as  the  best  person  to  attend  in  this  character 
the  son  of  the  Duke  of  Somerset,  eommonly  called  "  The 
Proud."  The  duke,  a  profuse  man  m  matters  of  pomp, 
vas  economical  in  questions  of  education.  He  wished 
Addison  to  name  the  salary  hd  expected;  this  being 
declined,  he  announced,  with  great  dignity,  that  he  would 
give  a  hundred  guineas  a  year;  Addison  accepted  the 
munificent  offer,  saying,  however,  that  he  could  not  find 
his  account  in  it  otherwise  than  by  relying  on  his  Qraoe's 
future  patronage; vend  his  Qrace  immediately  intimated 
that  he  would  look  out  for  some  one  else.  Towards  the 
end  of  1703  Addison  returned  to  England. 

Works  which  he  composed  during  his  residence  on  the 
CoDtment  were  the  earliest  that  showed  him  to  have  attamed 
maturity  of  skill  and  genius.  There  is  good  reason  for  be- 
hevmg  that  his  tragedy  of  Cato^  whatever  changes  it  may 
afterwards  have  suffiered,  was  m  great  part  written  while  he 
hved  in  France,  that  is,  when  he  was  about  twenty-eight 
yean  of  age.  In  the  wmter  of  1 70 1 ,  amidst  the  stoppages 
and  discomforts  of  a  journey  across  the  Mount  Cenis,  he 
composed,  wholly  or  partly,  his  Letter  from  Italy,  which  is 
by  far  the  best  of  his  poems,  if  it  is  not  rather  the  only  one 
among  them  that  at  all  justifies  his  claim  to  the  poetical 
character.  It  contains  some  fine  touches  of  description, 
aad  IS  ammated  by  a  noble  tone  of  classical  enthusiasm. 
While  m  Oermany  he  wrote  his  Dtaloguea  on  MedaU,  which, 
however,  were  not  published  till  after  his  death.  These 
have  much  hvehness  of  style,  and  sometlung  of  the  gay 
humour  which  the  author  was  afterwards  to  exhibit  more 
strongly;  but  they  show  Uttle  either  of  antiquarian  learning 
or  of  critical  ingenuity.  In  tracing  out  parallels  between 
passages  of  the  Roman  poets  and  figures  or  scenes  which 
appear  in  ancient  sculpt  -es,  Addison  opened  the  easy  course 
of  inquiry  which  was  afterwards  prosecuted  by  Spence,  and 
this,  with  the  apparatus  of  spirited  metrical  translations  from 
the  classics,  gave  the  work  a  likeaoss  to  his  account  of  his 
travela  This  account,  entitled  Remarks  on  Several  Parte 
of  Italy,  ht:,  he  tent  home  for  publication  before  his  own 
return.  It  wants  altogether  the  interest  of  personal  narra- 
tive :  the  author  hardly  ever  appears.  The  task  in  which 
he  chiefly  busies  himself  is  that  of  exhibiting  the  illustra^ 
tiona  which  the  writings  of  the  Latin  poets,  and  the  anti- 
quities  and  scenery  of  Italy,  mutually  give  and  receive 
Many  of  the  landscapes  are  sketched  wil]b  great  liveliness, 
and  there  are  not  a  few  strokes  of  arch  humour.  The 
statistical  information  is  veiy  meagre;  nor  are  there  many 
observations  on  society;  and  politics  are  no  furtjier 
meddled  with  than  to  show  the  moderate  liberality  of  the 
writer's  own  opinions. 

With  the  year  1704  begins  a  second  era  in  Addison's  life, 
which  extends  to  the  summer  of  1710,  when  his  age  was 
thirty-eight  This  was  the  first  term  of  his  official  career; 
and,  though  very  barren  of  literary  performance,  it  not  only 
raised  him  from  indigence,  but  settled  defimtiveJy  his  posi- 
tion as  a  public  man.  His  correspondence  shows  that,  while 
on  the  Continent,  he  had  been  admitted  to  confidential  mti- 
nacy  bv  diplomatists  and  men  of  rank ;  immediately  on  his  • 
retan  he  was  enrolled  in  the  Eitcat  C9ub,  and  brought  thus 
and  otherwiae  into  communication  with  the  gentry  of  the 


Whig  party.  Although  all  accounts  agree  in  representing 
him  as  a  shy  man,  he  was  at  least  saved  from  ail  nsk  of 
making  himself  disagreeable  in  society,  by  his  unassuming 
mannen,  his  extreme  caution,  and  that  sedulous  desire  to 
oblige,  which  his-  satirist  Pope  exaggerated  into  a  positive 
fault  His  knowledge  and  ability  were  esteemed  so  highlyi 
as  to  confirm  the  expectations  formerly  entertained  of  his 
usefulness  in  public  business;  and  the  literary  fame  he  had 
already  acquired  soon  furnished  an  occasion  for  recommend" 
ing  him  to  public  employment  Though  the  Whi^  were 
out  of  office,  the  administration  which  succeeded  them  waa« 
in  all  its  earlier  changes,  of  a  complexion  so  mixed  and  im- 
certain,  that  the  influence  of  their  leaders  was  not  entirely 
lost  Not  long  after  Marlborough's  great  victory  at  Blen- 
heim, it  LB  said  that  Qodolphin,  the  lord  treasurer,  expressed 
to  Lord  Halifax  a  desire  to  have  the  great  duke's  fame 
extended  by  a  poetical  tribute.  Hahfaz  seized  the  oppor- 
tunity of  recommending  Addison  as  the  fittest  man  for  the 
duty;  stipulating,  we  are  told,  Uiat  the  service  should  not 
be  unrewarded,  and  doubtless  satisfying  the  minister  that 
his  prot^4  possessed  other  qualifications  for  office  besides 
dexterity  in  framing  heroic  verse.  The  Campaign,  the 
poem  thus  written  to  ord«,  was  received  with  extraordinary 
applause;  and  it  is  probably  aa  good  as  any  that  ever  was 
prompted  by  no  more  worthy  inspiration.  It  has,  indeed, 
neither  the  fiety  spint  which  Dryden  threw  into  occasional 
pieces  of  the  sort,  nor  the  exquisite  polish  that  would  have 
been  given  by  Pope,  if  he  had  stooped  to  make  such  uses 
of  his  genius;  but  many  of  the  details  are  pleasing;  and  in 
the  fan^us  passage  of  the  Angel,  as  well  as  in  several  others, 
there  is  $ven  something  of  force  and  imagination. 

The  consideration  covenanted  for  by  the  poet's  friends 
was  faithfully  paid.  A  vacancy  occurred  by  the  dealJi  of 
another  celebrated  man,  John  Locke;  and  in  November 
1704,  Addison  was  appointed  one  of  the  five  commissioneis 
of  appeal  in  Exdse.  The  duties  of  the  place  must  have  been 
as  light  for  him  as  they  had  been  for  hia  predecessor;  for  he 
continued  to  hold  it  with  all  the  appointments  he'  subse- 
quently received  from  the  same  ministiy.  But  there  is  no 
reason  for  believing  that  he  was  more  careless  than  other 
public  servants  in  hia  time;  and  the  charge  of  ineompetency 
as  a  man  of  business,  which  has  been  brought  so  positively 
against  him,  cannot  possibly  be  true  as  to  this  first  period 
of  his  official  career.  Indeed,  the  specific  allegations  refer 
exclusively  to  the  last  years  of  his  life;  and,  if  he  had  not 
really  shown  practical  ability  in  the  period  now  in  question, 
it  is  not  easy  to  see  how  he,  a  man  destitute  alike  of  wealth, 
of  social  or  fashionable  liveliness,  and  of  family  interest, 
could  liave  been  promoted,  for  several  years,  from  office  to 
office,  as  he  was,  till  the  fall  of  the  administration  to  which 
he  was  attached.  In  1706  he  became  one  of  the  under- 
secretaries of  state,  serving  first  under  Hedges,  who  belonged 
to  the  Tory  section  of  the  Oovemment,  and  afterwards  under 
Lord  Sunderland,  Marlborough's  son-in-law,  and  a  zealous 
follower  of  Addison's  early  patron,  Somers.  The  work  of 
this  office,  however,  like  that  of  the  oommissionership,  must 
often  have  admitted  of  performance  by  d^mty.  For  in 
1707,  the  Whigs  having  become  stronger,  Lord  Halifax 
was  sent  on  a  mission  to  the  Elector  of  Hanover;  and, 
besides  taking  Vanbrugh  the  dramatist  with  him  as  king- 
at^urms,  he  selected  Addfaor  as  his  secretary.  In  1708  he 
entered  Parliament,  sitting  at  first  for  Lostwithiel,  but 
afterwards  for  Malmestmry,  which,  being  (ix  times  elected, 
he  represented  -from  1 7 1 0  till  hia  dcatL  Here  tmquestioii- 
ably  he  did  fail  What  peart  he  \u%j  have  taken  in  the 
details  of  busmess  we  are  not  informed ;  but  he  was  always 
a  silent  member,  unless  it  be  true  that  he  once  attempted 
to  speak  and  sat  do^  in  confusion.  In  .1709  Lord 
Wharton,  the  father  of  the  notorious  duke,  having  been 
named  lord-lieutenant  of  Ireland,  Addison  became  his 
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secretary,  receiving  also  an  appointment  as  keeper  of  records. 
This  event  happened  only  about  a  year  and  a  half  before 
the  dismissal  of  the  ministxy;  and  the  Irish  secretary  would 
seem  to  have  transacted  the  business  of  his  office  chiefly  in 
London.  But  there  are  letters  showing  hmi  to  have  made 
himself  acceptable  to  some  of  the  best  and  most  distin- 
guished persons  in  Dublin ;  and  he  escaped  without  having 
any  quarrel  with  Swift,  his  acquaintance  with  whom  had 
begun  some  time  before.  In  the^  literary  history  of 
Addison  those  seven  years  of  official  service  are  almost  a 
blank,  till  we  approach  their  close.  .  He  defended  the 
Government  in  an  anonymous  pamphlet  on  Tkc  Present 
State  of  the  War;  he  united  compliments  to  the  all-powerful 
Marlborough  with  indiflferent  attempts  at  lyrical  poetry  in 
his  opera  of  Bosamcnd:  and,  besides  furnishing  a  prologue 
to  Steele's  comedy  of  T/ie  Tender  Husband,  he  perhaps 
gave  some  assistance  m  the  composition  of  the  play.  Irish 
admmistration,  however,  allowed  it  would  seem  more 
leisure  than  might  have  been  ezpectedL  Duimg  the  last 
few  months  of  bis  tenure  of  office  Addison  contributed 
largely  to  the  Taller.  But  his  entrance  on  this  new  field 
does  nearly  coincide  with  the  beginning  of  a  new  section  m 
his  history. 

Even  the  coalition-ministry  of  Qodolphin  was  too  Whig- 
gish  for  the  taste  of  Queen  Anne,  and  the  Tones,  the 
favourites  of  the  court,  gained,  both  m  parliamentary  power 
and  in  popularity  out  of  doors,  by  a  combination  of  lucky 
accidents,  dexterous  management,  and  divisions  and  double- 
dealing  among  their  adversaries.  The  real  failure  of  the 
prosecution  of  Addison's  old  friend  Sacheverell,  completed 
the  ruin  of  the  Whigs;  and  in  August  1710  an  entire 
revolution  in  the  ministry  had  been  completed.  The  Tory 
administration  which  succeeded  kept  its  place  till  the 
queen's  death  in  1714,  and  Addison  was  thus  left  to  devote 
four  of  the  best  years  of  his  life,  from  his  thirty-ninth  year 
to  his  forty-third,  to  occupations  less  lucrative  than  those  in 
which  his  time  had  recently  been  frittered  aiway,  but  much 
more  conducive  to  the  extension  of  his  own  fame,  and  to 
the  benefit  of  English  literature.  Although  our  information 
as  to  his  pecuniary  afiairs  is  very  scanty,  we  are  entitled  to 
believe  that  he  was  now  independent  of  literary  labour.  He 
speaks,  in  an  extant  paper,  of  having  had  (but  lost)  property 
in  the  West  Indies;  and  he  is  understood  to  have  inherited 
several  thousand  pounds  from  a  younger  brother,  who  was 
governor  of  Madras.  In  1711  he  purchased,  for  XI 0,000, 
the  estate  of  Hilton,  near  Rugby, — ^the  place  which  after- 
wards became  the  residence  of  Mr  Apperley,  better  known 
by  his  assumed  name  of  "  Nimrod." 

During  those  four  years  he  produced  a  few  political 
writings.  Soon  after  the  fall  of  the  ministry,  he  con- 
tributed five  numbers  to  the  Whig  Examiner,  a  paper  set 
up  in  opposition  to  the  Tory  periodical  of  the  same  name, 
which  was  then  conducted  by  the  poet  Prior,  and  after- 
wards became  the  vehicle  of  Swift's  most  vehement  invec- 
tives a^nat  the  party  he  had  once  belonged  to.  These  are 
certainly  the  most  ill-natured  of  Addison's  writings,  but 
they  are  neither  lively  nor  vigorous.  There  is  more  spirit 
in  his  allegorical  pamphlet,  the  Trial  and  Conviction  of 
Count  Tarif, 

But  from  the  autumn  of  1710  till  the  end  of  1714  his 
principal  employment  was  the  composition  of  his  celebrated 
Periodical  Essays.  The  honour  of  inventing  the  j^n  of 
such  compositions,  as  well  as  that  of  first  carrying  the  idea 
into  execution,  belongs  to  Richard  Steele,  who  had  been  a 
school-fellow  of  Addison  at  the  Charter-house,  continued  to 
be  on  intimate  terms  with  him  afterwards,  and  {U;tached 
himself  with  his  characteristic  ardour  to  the  same  political 
party.  When,  in  April  1709,  Steele  published  the  first 
number  of  the  TcUler,  Addison  was  in  Dublin,  and  knew 
nothing  of  the  design.     He  is  said  to  have  detected  his 


friend's  authorship  only  by  recognising,  m  one  of  the  early 
papers,  a  critical  remark  which  he  remembered  hanng  hizn- 
self  communicated  to  Steele.  He  began  to  fumuh  essays 
in  a  few  weeks,  assuted  occasionally  while  he  held  otSce, 
and  afterwards  wrote  of tener  than  Steele  himself.  He  thus 
contributeci  m  all,  if  his  hteraiy  executor  selected  his  con- 
tnbutions  correctly,  more  than  60  of  the  271  essays  which 
the  work  contains.  The  Taller  exhibited,  in  mure  ways 
than  one,  symptoms  of  being  an  experiment.  The  pro- 
jector, imitating  the  news-sheets  in  form,  thought  it  prudent 
to  give,  m  each  number,  news  m  addition  to  the  essay,  and 
there  was  a  want,  both  of  unity  and  of  correct  finiifaiiiig,  in 
the  putting  together  of  the  hterary  materials.  Addison  ^ 
contributions,  in  particular,  are  in  many  places  as  hvely  as 
anything  be  ever  wrote ;  and  his  style,  in  its  more  famihar 
moods  at  least,  had  been  fully  formed  before  he  returned 
from  the  Continent.  But,  as  compared  ^ith  his  later  pieces, 
these  are  only  what  the  painter's  loose  studies  and  sketches 
arp  to  the  landscapes  which  he  afterwards  constructs  out  uf 
them.  In  his  invention  of  incidents  and  characters,  one 
thought  after  another  is  hastily  used  and  hastily  dismissed, 
as  if  he  were  putting  his  own  powers  to  the  test,  or  iTyin^ 
the  effect  of  various  kinds  of  objects  on  his  readers ;  his  most 
ambitious  flights,  m  the  shape  of  allcgones  and  the  like,  are 
stiff  and  manimate;  and  his  favourite  field  of  literary 'cnti 
dsm  is  touched  so  sbghtly,  as  to  show  that  he  still  warned 
confidence  in  the  taste  and  knowledge  of  the  pubbc. 

The  Tatler  was  dropped  at  the  beginning  oi  1711,  but 
only  to  be  followed  by  the  S/)eaator,  which  was  begun  on 
the  1st  day  of  March,  and  appeared  every  week-day  till  the 
6th  day  of  December  1712.     It  had  then  completed  the 
555  numbers  usually  collected  in  its  first  seven  volumes. 
Addison,  now  in  London  and  unemployed,  co*operated  with 
Steele  constantly  from  the  very  opening  of  the  series,  and 
the  two,  contributing  almost  equally,  seem  together  to  have 
written  not  very  much  less  than  five  hundred  of  the  papers. 
Emboldened  by  the  success  of  their  former  adventure,  they 
devoted  their  whole  space  to  the  essays.     They  rehe<f,  ^iih 
a  confidence  which  the  extraordinary  populanty  of  the  work 
fully  justified,  on  their  power  of  exciting  the  interest  of  a 
wide  audience  by.  pictures  and  reflections  drawn  from  a 
field  which  embraced  the  whole  compass  of  ordinary  life 
and  ordinary  knowledge,  no  land  of  pracucal  themes  being 
positively  excluded  except  such  as  were  political,  and  ail 
Uterary  topics  being  held  admissible,  for  which  it  seemed 
poesible  to  command  attention  from  persons  of  average 
taste,  and  information.     A  seemmg  unity  was  given  to  the 
undertaking,  and  curiosity  and  mterest  awakened  on  behalf 
of  the  conductors,  by  the  happy  invention  of  the  Spectator's 
Club,  in  which  Steele  is  believed  to  have  drawn  all  the 
characters.     The  figure  of  Sir  Roger  de  Coverley,  however, 
the  best  even  m  the  opening  group,  is  the  only  one  that 
was  afterwards  elaborately  depicted  ,  and  Addison  was  the 
author  of  all  the  papers  in  which  his  oddities  and  amia- 
bilities are  so  admirably  dehneated      To  him,  also,  the 
Spectator  owed  a  very  large  share  of  its  highest  excellences 
His  were  many,  and  these  the  most  natural  and  elegant,  if 
not  the  most  -original,  of  its  humorous  sketches  of  human 
character  and  social  eccentricities,  its  good-humoured  satires 
on  pdiculous  features  in  manners,  and  on  conoipt  s>'mptom8 
in  public  taste ;  these  topics,  however,  making  up  a  depart- 
ment in  which  Steele  was  fairly  on  a  level  \nth  his  more 
famous  coadjutor.     But  Steele  had  neither  learning,  nor 
taste,  nor  critical  acuteness  sufficient  to  qualify  him  tor 
enriching  the  series  with  such  literary  disquisitions  as  those 
which  Addison  insinuated  so  often  into  the  lighter  matter 
of  his  essays,  and  of  which  he  gave  an  elaborate  specimen 
in  his  celebrated  and  agreeable  cnticism  on  Paradxse  Lost. 
Still  further  beyond  the  powers  of  Steele  were  those  specu- 
lations on  the  theory  of  Uterature  and  of  the  processee  of 
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thought  analogous  to  it,  which,  in  the  essays  "  On  the  Plea- 
sures of  the  Imagination,"  Addison  prosecuted,  not,  indeed, 
with  much  of  philosophical  depth,  but  with  a  sagacity  and 
comprchcnsiTencss  which  we  shall  undervalue  much  unless 
we  remember  how  little  of  philosophy  was  to  be  found  in 
any  critical  views  previously  propounded  in  England.  To 
Addison,  further,  belong  those  essays  which  (most  fre- 
quently introduced  in  r^ular  alternation  in  the  papers  of 
Saturday)  rise  into  the  region  of  moral  and  religious  medi- 
tation, and  tread  the  elevated  ground  with  a  step  so  grace- 
ful as  to  allure  the  reader  irresistibly  to  follow;  sometimes, 
as  in  the  **  Walk  through  Westminster  Abbey,"  enlivening 
solemn  thought  by  gentle  sportiveness  ,*  sometimes  flowing 
OQ  with  an  uninterrapted  sedatenees  of  didactic  eloquence; 
and  sometimes  shrouding  sacred  truths  in  the  veil  of  in- 
genious allegory,  aa  in  the  majestic  "Vision  of  Mirza." 
\Vliilc,  in  a  word,  the  Spectator,  if  Addison  had  not  taken 
part  in  it,  would  probably  have  been  as  lively  Imd  humorous 
OS  it  was,  and  not  1^  popular  in  its  own  day,  it  would  hav6 
wanted  some  of  its  strongest  claims  on  the  respect  of  pos- 
terity, by -being  at  once  lower  in  its  moral  tone,  far  less 
abundant  in  literary  knowledge,  and  much  less  vigorous 
and  expanded  In  thinking.  In  point  of  style,  again,  the 
two  friends  resemble  each  other  so  closely  as  to  be  hardly 
distinguishable,  wh^n  both  are  dealing  with  familiar  objects, 
and  writing  in  a  key  not  rising  above  that  of  conversation. 
But  in  the  higher  tones  of  thought  and  composition,  Addi- 
son showed  a  mastery  of  language  raising  him  veiy  de- 
cisively, not  above  Steele  only,  but  above  all  his  contem- 
poraries. Indeed,  it  may  safely  be  said,  that  no  one,  in 
any  age  of  our  literature,  has  united,  so  strikingly  as  he  did, 
the  colloquial  grace  and  ease  which  mark  the  style  of  an 
accomplished  gentleman,  with  the  power  of  soaring  into  a 
strain  of  expression  nobly  and  eloquently  dignified. 

On  the  cessation  of  the  Spectator,  Steele  set  on  foot  the 
Guardian,  which,  started  in  March  1713,  came  to  an  end 
in  October,  with  its  1 75th  number.  To  this  series  Addison 
ga\e  53  papers,  being  a  very  frequent  ^ter  during  the 
ktter  half  of  its  progress.  None  of  his  essays  here  aim 
60  high  as  the  best  of  those  in  the  Spectator;  but  he  often 
exhibits  both  his  cheerful  and  well-balanced  humour,  and 
his  earnest  desire  to  inculcate  sound  principles  of  literary 
judgment  In  the  last  six  months  of  the  year  1714,  the 
Spectator  received  its  eighth  and  last  volume,  for  which 
Steele  appears  not  to  have  written  at  all,  and  Addison  to 
have  contributed  24  of  the  80  papers.  Most  of  these  form, 
in  the  nnbroken  seriousness  both  of  their  topics  and  of 
their  manner,  a  contrast  to  the  majority  of  his  essays  in 
the  earlier  volumes;  but  several  of  them,  both  in  this  vein 
and  in  one  less  lofty,  are  among  the  best  known,  if  not  the 
finest,  of  all  his  essays.  Such  are  the  *' Mountain  of 
Miseries;'*  the  antediluvian  novel  of  '*^aUum  and  Hilpa;" 
the  "  Reflections  by  Moonlight  on  the  Divine  Perfections." 

In  April  1713  Addison  brought  on  the  stage,  very  reluc- 
tantly, as  we  are  aa«ured,  and  can  easily  believe,  his  tragedy 
of  Cato.  Its  success  was  dazzling;  but  this  issue  was 
m:yuly  owing  to  the  concern  which  the  politicians  took  m 
the  exhibition.  The  Whigs  hailed  it  as  -a  brilliant  raam- 
fcsto  m  favour  of  constitutional  freedom.  The  Tones 
echoed  the  applause,  to  show  themselves  enemies  of  despot^ 
ism,  and  professed  to  find  in  Julius  Coisar  a  parallel  to  the 
formidable  Marlborough.  Even  with  such  extrinsic  aids, 
and  the  advantage  derived  from  the  established  fame  of  the 
author,  Cato  could  never  have  been  esteemed  a  good 
dramatic  work,  unless  in  an  age  in  which  dramatic  power 
and  insight  were  almost  extinct  It  is  poor  even  m  its 
poetical  elements,  and  is  redeemed  only  by  the  finely 
solemn  tone  of  its  moral  reflections,  and  the  smgular  refine- 
ment and  equable  smoothness  of  its  diction. 

The  literary  career  of  Addison  might  almost  be  held  as 


closed  soon  after  the  death  of  Queen  Anne,  which  occurred 
in  August  >1 7 1 4,  when  he  had  lately  completed  his  42d 
year.  His  owm  life  extended  only  five  years  longer;  and 
this  closing  portion  of  it  offers  little  that  is  pleasing  or 
instructive.  Wo  see  him  attaining  the  summit  of  his 
ambition,  only  to  totter  for  a  little  and  sink  into  an  early 
grave.  We  are  reminded  of  his  more  \igorous  days  by 
nothing  but  a  few  happy  inventions  interspersed  in  political 
pamphlets,  and  the  gay  fancy  of  a  trifling  poem  on  Kncller's 
portrait  of  George  L  * 

The  lord  justices  who,  previously  chosen  secretly  by  the 
Elector  of  Hanover,  assumed  the  government  on  the  Queen's 
demise,  were,  aa  a  matter  of  course,  the  leading  Wliigs. 
They  appointed  Addison  to  act  as  their  secretary.  He 
next  held,  for  a  very  short  time,  his  former  ofiicc  under 
the  Irish  lord-lieutenant;  and,  early  in  1715,  he  was 
made  one  of  the  lords  of  trade.  In  the  course  of  the 
same  year  occurred  the  first  of  the  only  two  quarrels  with 
friendsi  into  which  the  prudent,  good-tempered,  and  modes'. 
Addison  is  said  to  have  ever  been  betrayed.  His  adversary 
on  this  occasion  was  Pope,  who,  only  three  years  before, 
had  received,  with  ah  appearance  of  humble  thankfulness, 
Addison's  friendly  remarks  on  his  Essay  on  Criticism,  but 
who,  though  still  very  young,  was  already  very  famous, 
and  beginning  to  show  incessantly  his  literary  jealousies, 
and  his  personal  and  party  hatreds.  Several  little  mis- 
understandings had  paved  the  way  for  a  breach,  when,  at 
the  same  time  with  the  first  volume  of  Pope's  Iti^^d,  there 
appeared  a  translation  of  the  first  book  of  the  poem,  bear- 
ing the  name  of  Thomas  TickelL  Tickell,  in  his  preface, 
disclaimed  all  rivalry  with  Pope,  and  declared  that  he  wished 
only  to  bespeak  favourable  attention  for  his  contemplated 
version  of  the  Odyssey.  But  the  simultaneous  publication 
was  awkward ;  and  Tickell,  though  not  so  good  a  versifier 
as  Pope,  was  a  dangerous  rival,  as  being  a  good  Greek 
scholar.  Further,  he  vvas  Addison's  undcr-secrctary  and 
confidential  friend ,  and  Addison,  cautious  though  he  was, 
docs  appear  to  have  said  (quite  truly)  that  Tickell's  trans- 
lation was  more  faithful  than  the  other  Pope's  anger 
could  not  be  restrained.  He  wrote  those  famous  lines  id 
which  he  describes  Addison  under  the  name  of  Atticus, 
and,  as  if  to  make  reconciliation  impossible,  he  not  only 
circulated  these  among  his  friends,  but  sent  a  copy  to 
Addison  himself.  Afterwards,  he  went  so  far  as  to  profess 
a  belief  t]^at  the  rival  translation  was  really  Addison's  own. 
It  is  pleasant  to  observe  that,  after  the  insult  had  been 
perpetrated,  Addison  was  at  the  pains,  in  his  Freeholder, 
to  express  hearty  approbation  of  the  I  bad  of  Pope ,  who, 
on  the  contrary,  after  Addison's  death,  deliberately  pnntcd 
the  striking  but  malignant  lines  in  the  Epi&tlc  to  Dr 
Arbuthnot  In  1715  there  was  acted,  with  little  success, 
the  comedy  of  The  Drummer,  or  the  Ilauntcd  House,  which, 
though  it  appeared  under  the  name  of  Steele,  was  certainly 
not  his,  and  was  probably  written  in  whole  oc  chiefly  by 
Addison.  It  contributes  very  bttlo  to  his  fame.  ^  From 
September  1715  to  June  )71G.  be  defended  the* Hano- 
verian succession,  and  the  proceedings  of  the  Government 
in  regard  to  the  rebellion,  in  a  paper  called  the  Frt^ho/dcr, 
which  he  wTOte  entirely  himself,  dropping  it  with  the  fifty- 
fifth  number.  It  is  much  better  tempered,  not  less  spirited, 
and  much  more  able  m  thinking,  than  his  Examiner  The 
finical  man  of  taste  docs  indeed  show  himself  to  be  some- 
times weary  of  discussing  constitutional  questions,  but  he 
aims  many  enlivening  thrusts  at  weak  points  of  social  life  ^ 
and  manners;  and  the  character  of  the  Fox  hunting  Squire, 
who  IS  introduced  as  the  representative  of  the  Jacobites,  is 
drawn  with  so  much  humour  and  force  that  we  regret  not 
being  allowed  to  see  more  of  him. 

In  August  1716,  when  he  had  completed  hi*  44th  year,] 
Addision  married  the  Countess- Do^vagc^   of   Warwick,   a  . 
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widow  of  fifteen  years'  standing.  Slip  seems  to  have  ror- 
feited  her  Jointure  by  the  marriage,  and  to  hale  brought 
her  hosl^nd  nothing.but  the  occupancy  of  Holland  HoiiLe 
at  Kensington.  We  know  hardly  anything  positively  in 
regard  to  the  affair,  or  as  to  the  origin  or  duration  of  his 
acquaintance  with  the  lady  or  her  family.  But  the  current 
assertion  that  tlic  courtship  was  a  long  one  is  ver/probably 
erroneous.  There  are  better  grounds  for  believing  the 
assertion,  transmit'^cd  from  Addison's  own  time,  that  the 
marriage  was  unhappy.  The  countess  is  said  to  have  been 
(•roud  as  well  as  violent,  and  to  havo  supposed  that,  in  con- 
tracting the  alliance,  sho  conferred  honour  instead  of  receive 
ing  it  To  the  uneasiness  caused  by  domestic  discomfort, 
the  most  friendly  critics  of  Addison's  character  have  attri- 
buted those  habits  of  intemperance,  which  are  said  to  have 
grown  on  him  in  his  later  years  to  such  an  extent  as  to  have 
broken  his  health  and  accelerated  his  death.  His  bio- 
grapher, Mi^s  Aikin,  who  disbelieves  his  alleged  want  of 
matrimonial  quiet,  has  called  in  question,  with  much  in- 
genuity, the  whole  story  of  his  sottishness;  and  it  must  at 
any  rate  be  allowed  that  all  the  assertions  which  tend  to  fix 
such  charges  on  l^im  in  the  earlier  parts  of  his  life,  rest  on 
no  evidence  that  is  worthy  of  credit,  and  are  in  themselves 
highly  improbable.  Sobriety  was  not  the  virtue  of  the 
day;  and  the  constant  frequenting  of  coffee-houses,  which 
figures  so  often  in  the  Spectator  and  elsewhere,  and  which 
WAS  really  practised  among  literary  men  as  well  as  others, 
cannot  hive  had  good  effects.  Addison,  however,  r^ly 
appears  to  have  had  no  genuine  relish  for  this  mode  of  life; 
and  there  are  curious  notices,  especially  in  Steele's  corre- 
spondence, of  his  having  lodgings  out  of  town,  to  which  he 
retired  for  study  and  composition.  But,  whatever  the  cause 
may  have  been,  his  health  was  shattered  before  he  took  that 
which  was  the  last,  and  certainly  tlie  most  unwise  step,  in 
his  ascent  to  political  power. 

For  a  considerable  time  dissensions  •  had  Existed  in  the 
ministry;  and  these  canie  to  a  crisb  in  April  1717,  when 
those  who  lucd  been  the  real  chiefs  passed  into  the  ranks  of 
the  opposition.  Townshend  was  dismissed,  and  Walpole 
anticipated  dismissal  by  resignation.  There  was  now 
formed,  und^r  the  leadership  of  General  Stanhcoe  and  Lord 
Sunderland,  an  administration  which»  as  resting  on  court- 
influence,  was  nicknamed  the  "  German  ministry."  Sun- 
derland, Addison's  former  superior,  became  one  of  the  two 
principal  secretaries  of  state;  and  Addison  hixnself  was 
appointed  as  the  other.  His  elevation  to  such  a  post  had 
been  contemplated  on  the  accession  of  George  L,  and  pre- 
vented, we  are  told,  by  his  own  refusal ;  and  it  is  asserted, 
on  the  authority  of  Pope»  that  his  acceptance  now  was 
owing  only  to  the.  influence  of  his  wife.  Even  if  there  is 
no  ground,  as  there  probably  is  not,  for  the  allegation  of 
Addison's  inefficiency  in  the  details  of  business,  his  unfit- 
ness for  such  an  office  in  such  circumstances  was  undeni- 
able and  glaring.  It  was  impossible  that  a  Government, 
whose  skretary  of  state  could  not  open  his  lips  in  debate, 
should  long  face  an  opposition  headed  by  Robert  Walpole. 
The  decay  of  Addison's  health,  too,  was  going  on  rapidly, 
being,  we  may  readily  conjecture,, precipitated  by  anxiety, 
if  no  worse  causes  were  at  work.  Ill  health  was  the  reason 
assigned  for  retirement,  in  the  letter  of  resignation  which 
he  laid  before  the  king  in  March  1718,  eleven  months 
after  his  appointment  He  received  a  pension  of  £1500 
a  year. 

Not  long  afterwards  the  divisions  in  the  Whig  party 
alienated  him  from  his  oldest  friend.  The  Peerage  Bill, 
introduced  in  February  1719,  was  attacked;  on  behalf  of 
the  opposition,  in  a  weekly  paper,  which  was  called  the 
Fleheunif  and  written  by  Steele.  Addison  answered  it 
temperately  enough  in  the  Old  Whig;  provocation  from 
fche  PUbeuta  brought  forth  angry  retort  from  the  Whi^; 


Steele  charged  Addison  with  being  so  old  a  Whig  as  to 
have  forgotten  his  principles;  and  Addison  sneered  at  Gnib 
Street^  and  called  his  friend  "  Little  Dieky."*  How  AddU 
son  fdt  after  this  painful  quarrel  we  are  not  told  directly; 
but  the  Old  Whig  was  excluded  from  that  posthumous 
collection  of  hb  works  for  which  his  executor  Tickell  had 
received  from  him  authority  and  directions.  In  that  collec- 
tion was  inserted  a  treatise  on  the  evidences  of  the  faith, 
entitled  Of  the  Christian  Religion,  Its  theological  value  is 
very  small;  but  it  is  pleasant  to  regard  it  as  w  last  effort 
of  one  who,  amidst^  all  weaknesses,  was  a  man  of  real  good^ 
ness  as  well  as  of  eminent  genius. 

The  disease  under  which  Addison  laboxired  appears  to 
have  been  asthma.  It  became  moro  violent  after  hu  retire- 
ment from  office,  and  was  now  accompanied  by  dropsy. 
His  deathbed  was  placid  and  resigned,  and  comforted  by 
those  religious  hopes  which  he  had  so  often  suggested  to 
others,  and  the  value  of  which  he  is  said,  in  an  anecdote 
of  doubtful  authority,  to  have  now  inculcated  in  a  parting 
interview  with  his  stepson.  He  died  at  Holland  House  oii 
the  17th  day  of  June  1719,  six  weeks  after  having  com- 
pleted his  47th  year.  His  body,  after  lying  in  state,  was 
interred  in  theToets'  Comer  of  Westminster  Abbey. 

The  Biographia  Briiannica  gives  an  elaborate  memoir 
of  him;  particulars  aro  well  collected  in  the  article  under 
his  name  in  the  Biographical  JDidianary  o/  the  Society  for 
the  Diffusion  of  Usefvl  KnoMoUdge;  and  a  good  many  new 
materials,  especially  letters,  will  be  found  in  Tht  Lift  oj 
Joseph  Addison^  by  Lucy  Aikin,  1843.  (w.  a.) 

An  edition  of  Addison's  works,  in  four  volumes  quarto,  was  pub* 
lished  by  Baskerville  at  Birmiogham  in  1761.  Diboin  chancterisef 
this  as  a  "glorious  performance.  A  complete  edition  in  six  volumes, 
with  notes,  by  Richard  Hurd,  appearea  in  1811.  An  American 
edition  (New  York,  1854),  in  six  volumes,  with  notes,  by  G.  W. 
Greene,  contains  several  pieces  collected  for  the  first  time.  An  edi« 
tion  of  the  Spectator,  with  valuable  notes  by  Henry  Morley,  appeared 
in  1871. 

ADEL  or  Souauli,  an  extensive  tract  of  country,  stretch* 
ing  eastward  from  the  neighbourhood  of  Tajurrahto  Cape 
Guardafui,  between  43°  and  61°  E.  long.,  with  a  breadth 
not  accurately  ascertained.  Zeila  and  Berbera  are  the 
chief  port'  on  the  coast,  and  have  some  trade  with  the 
opposite  shores  of  Arabia,  exporting  spices,  ivoiy,  gold 
dust,  cattle,  and  horses,  ;and  receiving  Indi&n  c^unmodities 
in  exchange.  The  country,  which  is  marshy  and  unhealthy, 
is  inhabited  by  the  Somauli,  who  are  governed  by  an  Iman^ 
and  are  Mahometans. 

ADELAAR,  Cost  Siyabtsen,  sumamed  the  -Eagle,  a 
famous  naval  commander,  was  bom  at  Brevis  in  Norway 
in  1622.  At  the  age  of  fifteen  he  became  a  cadet  in  the 
Dutch  fleet  under  Van  Tromp,  and  after  a  few  years 
entered  the  service*  of  the  Venetian  Republic,  which  was 
engaged  at  the  time  in  a  war  with  Turkey.  In  1645  he 
had  risen  to  the  rank  of  captain;  and  after,  sharing  in 
various  victories  as  commander  of  a  squadron,  he  achieved 
hia  most  brilliant  success  at  the  Dardanelles,  on  the  13th 
May  1654,  wh^,  with  his  own  vessel  alone,  he  broke 
through  a  line  of  37  Turkish  ships,  sank  15  of  them,  and 
bumdl  others,  causing  a  loss  to  the  enemy  of  5000  men. 
The  following  day  he  entered  Tenedos,  and  compelled  the 
complete  surrender  of  the  Turks.  On  returning  to  Venice 
he  was  crowned  with  honours,  and  became  admind-lieu- 
tenant  in  1660.  Numerous  tempting  offers  were  made  to 
hiwi  by  other  naval  powers,  and  in  1661  he  left  Venice  to 
xetum  to  the  Netherlands.  Next  year  he  was  induced,  by 
the  offer  of  a  title  and  an  enormous  salary,  to  accept  the 
command  of  the  Danish  fleet  from  Frederick  IIL  Under 
Giristian  V.  he  took  the  command  of  the  combined  Danish 
fleets  against  Sweden,  but  died  suddenly  (5th  NoTcmber 

1  On  this  point,  howsTer,  see  Macanlay's  ESisayon  Ths  Li/eand 
WriUnga  (tf  Addison. 
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1 675)  at  Copenhagen,  before  the  expeditioa  set  out  When 
ill  the  Venetian  service,  Adelaar  vaa  known^^by  the  name 
of  Carzio  Suffrido  Adelbont. 

ADELAIDE,  the  capital  of  the  British  colony  of  South 
Australia  and  of  the  county  of  the  same  name,  situated  on 
the  Torrens,  seven  miles- from  Fort  Adehude,  with  which-it 
is  connected  by  lailway.  The  river,  which  is  spanned  at 
4his  point  by  several  bridges,  divides  the  city  into  two  parts 
— ^North  Adelaide,  the  smaller  of  the  two,  but  containing 
the  chief  private  houses,  occupying  a  gentle  slope  on  the 
right  bank;  and  South  Adelaide,  the  eommeroial  cehtnre  of 
the  town,  lying  on  a  very  level  pLiin  on  the*  left  The 
streets  of  Adelaide  are  broad,  and  regularly  laid  out 
Among  its  public  buildings  are  the  Qov'crnment  offices  and 
the  governor's  house,  the  post  office,  the  jail,  five  banks, 
the  railway  station,  and  a  theatre.  It  is  the -seat  of  ay 
Protestant  Episcopal  and  also  of  a  Roman  Catholic  bishop,  ' 
and  contains  places  of  worship  belonging  to  these  bodies, 
OS  well  as  to  the  Presbyterians,  the  Methodists,  the  Uni- 
tarians, the  Baptists,. and  other  denominations.  Adelaide 
possesses  a  botanical  garden,  and' is '  surrounded  by  exten- 
sive public  grounds,  .4aiown  as  the  "  Fbrk  Lands,''  contain- 
ing over  1900  acres.  It  is  lighted' with  gas,  and  is  sup- 
nliod  with  water-from  a  resenroir  some  miles  up  the  Torrens. 
The  corporation  consists  of  a  mayor  -and  eight  councillors, 
two  from  each  of  ^the  foDLr  wards;  andT there  are  also  two 
auditors,  a  town  dork,  and  other  officials.  The  chief 
manufactures  are  woollen,  starch,  soap,  beer,  flour,  leather^ 
earthenware,  and  iron  goods.  There  is  a  good  retail  trade  in 
Earopoan  produce;  and  in  the  vicinity  are  iron  and  copper 
miocs.  Adelaide  was  founded^  in  1836,  and  incorporated 
in  1 842.  It  received  its  name  in  honour  of  Queen  Adelaida 
Porulation,  27,208.    Lat  3i*»  65^  S.,  long.  130'  38'- R 

Post  Adelaide  is  situated  in  a  low  marshy  position,  on 
a  small  inlet  of  the  Qulf  of  St  Vincent  Its  harbour  is 
safe  and  commodious;  but  a  bar  at  the  mouth,  where  the 
depth  of  water  varies  with  the  tide  from  8  to  16  feet,  pre- 
veata  large  vessels  from  entering.  It  is  a  free  port,  and  has 
good*  wharfsf  and  warehouse 'accommodation.  In  18G7, 
364  vessels  of  119,654  tons  arrived  at,  and  376  of  125,550 
tons. departed  from,  Port  Adelaide.  The  chief  imports 
wore  drapery,  iron  goods  and  machinery,  beer,  wine,  spirits, 
and  paper;-  and  the  exports,  grain,  copper  and  lead  ores, 
wool;  tallow,  and  other  native  products.    Population,  2482.. 

ADELSBERO,  a  market  town  of  Austria,  in  the  pro- 
vince of  Camiola,  26  miles  S\V.  of  Laibach,  and  about  the 
same  distance  £•  of  Trieste.  About  a -mile  from  the  town 
is  the  entrance  to  the  famous  stalactite  cavern  orAdcUberg, 
the  larg^t  and  most  magnificent  in  Europe.  The  cavern 
is  divided  into  four- grottoes,  with  two  lateral  ramifications 
which  teach  to  the  distance  of  about  a  mile  and  a  half 
from  the  entrance.  The  river  Poik  enters  tho^  cavern  60 
feet  below  its  mouth,  and  is  heard"  murmuring  in  its 
recesses.  In  the  Raiser-Ferdinand  grotto,  the  third  of  the 
chain,  a  great'  ball  is- annually  hcld,on  Whitmonday,  when 
the  chamber  is  brilliantly  illuminated.  The  Franz- Joscph- 
Eliaabcth  grotto,  the  largest  of  the  four,  and  the  farthest 
from  the  entrance,  is  665  feet  in  length,  640  feet  in  breadth, 
and  more  than  100  feet  high.  Besides  the  imposing  pro- 
portions of  its  chambers,  the  cavern  is  remarkable  for  the 
variegated  beauty  of  its  stalactite  format! on"?,  som&w  resem- 
bling transparent  drapery,  others  waterfalls,  trees,  animals, 
or  human  bcings,Tthe  more » grotesque  being  called  .by 
various  fan'ciful  appcUal ions.  These  subterranean  wonders 
^vcrc  knownrin  the  Middle  Ages,  but  the  cavern  remained 
undiscovered  in  modem  times  until  1816,  and  it'is'onlyia 
still  more  recent  times  that  its  vast  crtcnt'has  bccn^fiillyf 
JLscertained  and  explured.. 

ADELUNO,  FniEDRicn  von,  a  distinguibhcd  philo-. 
logist,  nephew  of  John  Christoph  Adclung,  was  born  at 


Stettin  on  the  25th  February  1768.  After  studying  philo- 
sophy and  jurisprudence  at  Leipsic  he  aceoropauicd  a 
family  to  Italy,  where  ho  remained  for  several  years.  At 
Rome  he  obtained  access  to  the  Vatican  library,  a  privilege 
which  he  utilised  by  collating  and  editing  some  valuaUe. 
old  German  MSS.  that  had  been  taken  from  Heidelberg. 
On  his  return  he  became  private  secretary  to  Count  Pahien, 
whom  he  accompanieci  from  Riga  to  St  Peteraburg.  Li 
1803  he  became  instructor  to  the  younger  brothers  of  the 
Czar,  the  arch-dukes  Nicholas  and  Michael,  and  gava*  such 
satisfaction  to  the  empress-mother  that  she  entrusted  him 
with  the  care  of  her  private  library.  In  1824  he  became 
director^of  the  Oriental  Institute  in  connection  with  the 
foreign  office,  and  in  the  year  following  president  of  the 
Academy  of  Sciences.  He  died  on  the  30th  January  1843. 
AdelUng^s  chief  literary  works  were — a  Biography  of  Baron 
Herherstein  (St  Peterabuxg  1817),  a  Biography  of  Baron 
de  Meygrberg  (1827),  a  treatise  on  the  Relations  between  the 
Samcrit  and  the  JRuesian  Languages  (1815),  and  an  £s$ay 
on  Sanscrit  Literature  (1830),  a  second  edition  of  which 
.appeared  in  1837,  under  the  title  Bibliotheea  Sanserita, 
•  ADELUNO,  Jon  ANN  Chkistoph,  a  very  Eminent  Ger- 
man grammarian,  philologist,  and  general  scholar,  was  l^m 
at  Spantekow,  ia  Pomerania,  on  the  8th  August  1 732,  and 
educated  at*  the  public  schools  of  Andam  and  Clostcr- 
bergcn,  and  the  university  of  Halle.  In  the  year  1759  ho 
was  appointed  professor  at  the  gymnasium  of  Erfurt,  but 
relinquished^  this  situation  'two  .yeara  after,  and  went  to 
reside  in  a  private  capacity  at  Leipsic,  where  he  continued 
'4o. devote  himself  for  a  long  period  to  the  cidtivation  of 
letters,  and  particularly ^to  those  extensive  and  laborious 
philological  researches  which  proved  so  useful  to  the 
language  and  literature  of  his  native  country.  In  1787  he 
received  the  appointment  of  principal  librarian  to  the 
elector  of  Saxony  at  Dresden,  with  the  honorary  title  of 
Aulic  Counsellor.  Here  he  continued  to  reside  during  the 
remainder  of  his  life,  discharging  with  diligence  and  in* 
tcgrity  the  duties  of  his  situation,  and  prosecuting  his 
laborious  studies  to  the^last  with  indefatigable  industry' 
and  unabated  zeal.  Possessing  a  naturally  robust  consti* 
tution,  he  was  able  to  ^cvote,  it  has  been  said,  fourteen 
hours  daily  to  literary  toil,  down  even  to  the  period  of  his 
death*  He  died  at  Dresden  on  the  10th  of  September 
1806.  The  Ufe*  of  a  mere  scholar  is  generally  destitute  of 
interest ;  and  that  of  Adclung,  which  was  spent  entirely 
in  literary  seclusion,  presents  no  variety  of  incident  to  the 
pen  of 'the  biographer.  Of  his  private  character  and 
habits -few^memprials  have  been  preserved,  but  in  these 
few  he  is  represented  as  the  man  of  an  amiable  disposition. 
He  was^a  lover  of  good  cheer,  and  spared'  neither  pains 
nor  expense- in  procuring  a  variety  of  foreign  wines,  of 
which  his  cellar,  which  ho  facetiously  denominated  his 
Bibliotheea  Seleciissima,iB  said  to  have  contained  no  less  than 
forty  different  kinds.  His  manncra  were  easy  and  affable, 
and  the  habitual  cheerfulness  of  his  disposition  rendered 
his  society  most  acceptable  to  a  numemus  circle  of  friends. 
The  writings  of  Adclung  are  very  voluminous,  and  there 
is  not  one  of  them,  perhaps,  which  docs  not  exhibit  some 
proofs  of  the  genius,  industry,  and' erudition  of  the  author. 
But  although  his  pen  was  usefully  employed  upon  a 
variety  of  subjects  in  different  departments  of  literature 
and  science,  it  is  to  his  philological  laboura  that  he  is 
principally  indebted  for  his  great  reputation  ;  and  no  man 
ever  devoted  himself  with  more  zeal  and  assiduity,  or  with 
greater  success,  to  the  improvement  of  his  native  language. 
In  a  country  subdivided  into  so  many  distinct  sovereign 
statc!5,  possessing  no*  common  jwlitical  centre,  and  no 
^national  Institution  whose  authority  could  command  de- 
'fcrcpcc  in  matters  of  taste,— ih  a  country  whose  indigcnoub 
literature  was  but  of  recent  growth,  and  where  the  dialect. 
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of  the  people  was  held  io  contempt  at  the  several  pourts, 
it  wds  Qo  easy  task  for  a  single  writer  to  undertake  to  fix 
the  standard  of  a  language  which  had  branched  out  into  a 
variety  of  idioms,  depending  m  a  great  measm'e  upon  prin- 
ciples altogether  arbitrary.  Adelung  effected  as  much  in 
this  respect  as  could  well  be  accomplished  by  the  persever- 
ug  laboui%  of  an  individual.  By  means  of  his  exceUent 
grammai^,  dictionary,  and  various  works  qn  German  style, 
he  contributed  greatly  towards  rectifymg  the  orthography, 
refinmg  the  tdiom.  and  fixing  the  standard  of  his  native 
tongue.^  Of  ail  the  different  dialects  he  gave  a  decided 
^  preference  to  that  of  the  margraviate  of  Misnia,  in  Upper 
Saxony,  and  positively  rejected  everything  that  was  con- 
trary to  the  phraseology  m  use  among  the  best  society  of 
that  province.'  and  in  the  writings  of  those  authors  whom 
it  bad  produced  In  adoptjog  this  narrow  principle  he'  is 
generally  thought  to  have  been  too  fastidious.  The  dialect 
of  Misnia  was  undoubtedly  the  richest,  as  it  was  the 
earliest  cultivated  of  any  in  Germany;  but  Adelung  pro- 
bably went  too  far  in  restraining  the  Language  within  the 
limits  of  this  single  idiom,  to  the  exclusion  of  others  from 
which  It  might  have,  and  really  has.  acquired  additional 
richness,  flexibibty,  and  force.  His  German  dictionary  has 
been  generally  regarded  as  supenor  to  the  English  one  of 
Johnson,  and  cer^nly  far  surpasses  it  in  etymology.  In- 
deed, the  patient  spirit  of  investigation  which  Adelung  pos- 
sessed in  so  remarkable  a  degree,  together  with  his  intimate 
knowledge  of  the  ancient  history  and  progi^essive  revolutions 
of  the  different  dialects  on  which  the  ihodem  German  is 
based,  peculiarly  qualified  him  for  the  duties  of  a  lexico- 
grapher No  man  before  Jacob  Gnmm  did  so  much  for  the 
language  of  Germany.  Shortly  before  his  death  he  issued 
the  very  learned  work,  at  which  he  had  been  labounng 
(juietly  for  years,  entitled  Mithndatet ;  or,  a  General  History 
of  Langtiagei^  with  the  Lord's  Prayer ,  cu  a,  specimen,  tn 
nearly  Jive  hundred  langnages  and  dialects.  The  hint  of 
this  work  appears  to  have  been  taken  from  a  publication, 
with  a  similar  title,  published  by  the  celebrated  Conrad 
.Gesner  m  1555  ,  but  the  plan  of  Adelung  is  much  more 
extensive.  Unfortunately  he  did  not  live  to  finish  what 
he  had  undertaken.  The  first  volume,  which  contains  the 
Asiatic  languages,  was  published  immediately  after  his 
death  ,  the  other  three  were  issued  under  the  superin- 
tendence of  Professor  Vater  (1809-17).*  Of  the  very 
numerous  works  by  Adelung,  in  addition  to  translations, 
the  following  are  of  greatest  importance ; — 

Oeschichu  drr  SlreitigkeiUn  mnsehen.  Ddnemark  und  den  Hertogsn 
von  Holstevn-OoUorp.  Frankf..  Leipsic,  1762,  4to. — Prugmatxscfu 
Staalsqeschichu  BtTopens  von  dem  Ablsben  KaiMT  Karts  det  6""  an. 
Vols.  1  -iz.  Gotha.  1762-0,  ito.^Mineralogische  Belusiigtmgen. 
Vols  \.-v\  Copenhagen  and  Leipsic  1767-71,  Syo-^-^lciacarivm 
Mamuile  ad  Senpiores  medtm  et  xnfivuB  LcUinitatis,  eS'magwis  GloS' 
mriis  Caroli  du  Fresne  Domvnx  Diunnge  et  Carpentarii,  in  com- 
pendium redactum.  Tomi  vi  Halle,  1772-84. — VersTteh  eines 
foolUUmdigm  grrammatxseK-krUise?ien  WOftierbwhs  der  Hoch  Ttut- 
sehen  Mundart  1774-86.  6  vola.  4to.-— WcAer  die  Oeschtchis  der 
Teutaehtn.  Spraehe,  ilber  Teulsehe  Mundarten  vmd  Teulache  Sprach' 
lehre  Lcii»9ic,  1781,  %ro. — (/fiber  den  Ureprung  der  Sprache  und 
den  Bau  der  IVmer  Ibid.  1781,  Bvo.—Teutsche  SpradUehre,  turn 
Oebrauch  der  Schulen  in  den  K&nxgl.  Preuss.  Landen.  Berlin,  1781. 
— Lehrffebdyde  der  Teutsehen  Spraehe.  ^Verfuch  einer  Geschiehte 
def  Oultur  dee  MenschLiehen  Oeaehleckts.  1782,  ^vo.-^Beytrdge  rur 
Biirgerliehen  OeechichU,  twr  Oesehiehte  der  Oultur,  zur  NaJtwr* 
gesehichu,  Naturlehre^  und  dem  Feldbaue.  Leipdc,  1788,  8va — 
FartJKtzunff  und  Erg&nzwngen  tu  Christ,  OoUl.  Jdchers  allmmeinem 
OeUkrLen  Uxteo  Leipsic.  1784,  2  vola.  4to.— Cr«6«r  den  Teutaek^ 
Styl  Berlin.  1785.  8  vols.  ^vo.—VoilUUindiQt  Anweisung  zur 
Teutsehen  Orihographie  Leipsic  1786.  2  yaW—Augtug  aus  dem 
OrammtUiseh-kritieetien  W^rterbuch  der  Bohen  Teutscken  MundarL 
Leipsic,  1793.  1  vol  .  1795.  2  toIs.  Sro.-^Mithridates,  oder  Allge- 
mtine  SprcuKenkunde      3  Tola.     Berlin.  1806-1812. 

*  The  period  in  which  High  Oennan  as  a  written  langnage  ap- 
proached nearest  perfecvion  is,  according  to  him,  the  short  interval 
Iwtween  1740  and  1760. 


ADEN,  a  town  and  seaport  of  Yemen  in  Arabia,  belongs 
ing  to  Britaan,  situated  on  a  peninsula  of  the  same  name, 
100  miles  east  of  the  strait  of  Bab-el-Mandelx     The  penin- 
sula of  Aden  consists  chiefly  of  a  mass  of  barren  and  deso- 
late volcanic  rocks,  extending  five  miles  from  east  to  west, 
and  three  from  its  northern  shore  to  Ras  Sanailah  or  Cape 
Aden,  its  most  southerly  point;  it  is  connected  with  the 
mainland  by  a  neck  of  flat  sandy  ground  only  a  few  feet 
high;  and  its  greatest  elevation  is  Jebel  Shamshan,  1776 
feet  above  the  level  of  the  sea.     The  town  is  bmlt  on  the 
eastern  coast,  in  what  is  probably  the  crater  of  an  extinct 
volcano,  and  is  surrounded  by  precipitous  rocks  that  form 
an  admirable  nat«Tal  defence.     There  are  two  harbours,  an 
outer^  facing  the  town,  protected  by  the  island  of  Sirah, 
but  now  partially  choked  with  mud;  and'  an  inner,  called 
Aden  Back-bay,  or,  by  the  Arabs,  Bander  Tuwayyi,  on  the 
vestern  side  of  the  peninsula,  which,  at  all  periods  of  the 
year,  admits  vessels  drawing  less  than  20  feet    On  the  whole, 
Aden  is  a  healthy  place,  although  it  suffers  conaderably  from 
the  want  of  good  water,  and  ihe  heat  is  often  very  intense. 
From  its  admirable  commercial  and   military  positioiv 
Aden  early  became  the  chief  entrepot  of  the  trade  between 
Europe  and  Asia.     It  was  known  to  the  Bomans  as  Arabia 
Felix  and  Attance,  end  was  captured  by  them,  probably  in 
the  year  24  b:  o.    At  the  commencement  of  the  1 6th  oentmy 
it  fell  into  the  hands  of  the  Portuguese,  who,  however,  were 
expelled  by  the  Turks  in  1538.     In  the  following  centuy 
the  Turks  themselves  relinquished  their  conquests  in  Yemen, 
and  the  Sultan  of  Senna  established  a  supremacy  over  Aden, 
which  was  maintained  until  the  year  1730,  when  the  Sheik 
of  Lahej,  throwing  off  his  allegiance,  founded  a  line  of 
independent  sultans.     In  1 837  a  ship  under  British  colours 
was»  wrecked  near  Aden,  and  the  crew  and  passengers 
gnevously  maltreated  by  the  Araba     An  explanation  of 
the  outrage  being  demanded  by  the  Bombay  Qovemment, 
the  Sultan  undertook  to  make  compensation  for  the  plunder 
of  the  vessel,  and  also  agreed  to  sell  his  town  and  port  to 
the  English.     Captain  Haines  of  the  Indian  navy  was  sent 
to  complete  these  arrangements,  but  the  Sultan's  son,  who 
now  exercised  the  powers  of  government,  refused  to  fulfil 
the  promises  that  his  father  had   made.     A   combined 
naval  and  military  force  was  thereupon  despatched,  and 
the  place  was  captured  on  the  16th  January  1839.     It 
became  an  outlying  portion  of  the  Presidency  of  Bombay. 
The  withdrawal  of  the  trade  between  Europe  and  th 
East,  caused  by  the  discovery  of  the  passage  round  the 
Cape  of  Good  Hope,  and  the  misgovernment  of  the  native 
rulers,  had  gradually  reduced  Aden  to  a  state  of  compara- 
tive insignificance ;  but  about  the  time  of  its  capture  by  the 
British,  the  Red  Sea  route  to  India  was  re-opened,  and 
commerce  soon  began  to  flow  in  its  former  channel    Aden 
was  made  a  free  port,  and  was  chosen  as  one  of  the  coaling 
stations  of  the  Peninsular  and  Oriental  Steamship  Company; 
and  at  present  its  most  valuable  import  is  coal  for  the  use 
of  the  steamers.     It  has,  however,  a  considerable  trade  in 
the  products  of  Arabia— coffee,  gum,  feathers,  dyes,  pearls, 
and  ivory;  and  in  return  receives  silk  and  cotton  goods, 
grain,  and  provisions.     In  1871-72  the  value  of  its  im- 
ports was  £1,404,169;  and  of  its  exports,  £885,919.     In 
the-  same  year  535  steamers  (643,982  tons),  94  sailing 
vessels  (90,516  tons),  and  898  native  craft  visited  the  port 
The  town  has  been  fortified  and  garrisoned  by  the  British; 
and  its  magnificent  watei^tanks,  which  had  been  permitted 
to  fall  into  ruins,  have  been  partially  restored.     It  contains 
nearly  30,000  inhabitants,  as  compared  with  lees  than 
1000  in  1839.     LaL  12**  46'  N. ;  long.  45*  10*  E. 

ADERNO,  a  city  of  Sicily,  in  the  province  of  'Catanis, 
near  the  foot  of  Mount  Etna,  17  miles  N.W.  of  Catania. 
It  is  built  on  the  site  of  the  ancient  Adranum^  portions  of 
the  massive  walls  of  which  are  still  visible,  and  numerous 
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R{>maii  sepulcbres  have  been  found  in  the  vicinity.  The 
modem  city  has  a  clean  appearance,  but  the  situation  is 
unhealthy.  It  is  remarkable  for  the  numl)cr  of  its  con- 
vents and  nunneries,  and  has  several  churches,  the  chief  pf 
which  is  supported  by  beautiful  pillars  of  polislied  lava. 
On  the  river  Simeto,  near  the  town,  there  is  a  series  of 
beautiful  cascades.     Population,  12,999. 

ADERSBACU  ROCKS,  a  remarkable  group  of  isolated 
columnar  rocks  in  a  valley  of  the  Riesengebirge,  on  the 
frontier  of  Bohemia  and  Prussian  Silesia,  9  miles  W.N.  W.  of 
Braunau.  The  mountain,  for  several  miles,  appears  divided 
into  detached  masses  by  perpendicular  gaps,  varying  in 
depth  from  600  to  1200  feet  These  masses  are  from  a 
few  feet  to  several  himdred  yards  in  diameter.  The  part 
called  the  labyrinth  consists  of  smaller  massesfof  columnar 
form,  confusedly  piled  on  one  another,  and  rising  to  heights 
of  from  100  to  200  feet.  From  their  fantastic  shapes  the 
rocks  have  received  various  fanciful  appellations.  xSome 
geologists  have  supposed  that  their  remarkable  structure  is 
tlie  result  of  subterranean  commotion;  but  the  generally- 
received  opinion  is,  that  the  whole  area  had  once  been  a 
tabular  mass  of  sandstone  of  unequal  hardness,  and  that 
the  soft  parts,  which  formed  perpendicular  seams,  have 
been  worn  away  by  water  and  atmospheric  changes,  leaving 
the  harder  portions  in  their  natural  position..  The  recesses 
of  this  wild  region  frequently  afforded  a  place  of  refiige  to 
the  distressed  inhabitants  of  the  district  during  the  Thirty 
Years'  War. 

ADHESION,  a  term  used  to  denote  the.  physical  force 
ia  virtue  of  which  one  body  or  substance  remains  attached 
to  the  surface  of  another  with  which  it  has  been  brought 
iuto  contact  It  is  to  be  distinguished  from  cokeewn^ 
which  is  tho  mutual  attraction  that  the  particles  of  the  same 
body  exert  on  each  other;  and  it  differs  from  chemical 
altraction  or  affinity^  since  the  properties  of  the  substances 
it  affects  remain  unchanged  after  it  takes  place.  It  is  a 
force  that  the  molecules  of  the  adhering  bodies  exert  on 
each  other,  and  must  not  be  confound^  with  a  contact 
which  is  due  to  mere  mechanical  pressure,  such  as  that 
which  a  piece  of  caoutchouc  tubing  exerts  by  its  elasticity 
on  a  body  that  disten^  it  A  very  familiar  instance  <rf 
adhesion  occurs  in  the  wetting  of  solid  bodies.  It  often, 
indeed  generally,  happens  that,  when  a  solid  and  a  liquid 
touch  each  other,  a  film  of  the  latter  adheres  to  the 
former,  and  neither  falls  nor  can  be  shaken  off.  This 
arises  from  the  adhesion  of  the  liquid  to  the  solid  being  a 
stronger  force  than  the  cohesion  of  the  particles  of  the 
liquid.  It  is  also  stronger  than  the  force  of  gravitation ; 
and  tho  liquid  can  only  be  removed  by  being  forcibly 
rubbed  off,  or  by  the  process  of  evaporation.  The  force  of 
adhesion  may  be  determined  by  poising  a  plate  of  metal 
on  a  balance,  and  afterwards  ascertaining  what  additional 
force  will  be  required  to  detach  it  from  the  surface  of  a 
liquid.  But  this  can  only  be  done  in  the  few  cases  in 
which  the  liquid  does  not  wet  the  solid  (otherwise  the 
measurement  would  be  that  of  the  cohesive  force  of  the 
liquid),  and  does  not  act  on  it  chemically.  The  phenomena 
of  Oapillaet  Attraction  (g.v.)  depend  on  adhesion, 
^kmietimes,  when  a  solid  and  a  liquid  are  brought  into 
tontact,  th^  adhesive  force  overcomes  the  cohesion  of  the 
particles  of  the  solid,  so  that  it  loses  its  solid  form,  and  is 
dissolved  or  held  in  solution.  Solid  bodies,  too,  as  well  as 
liquids,  adhere  to  solids.  Smooth  surfaces  (of  lead,  for 
instance,  or  of  dissimilar  metals)  will  adhere;  and  if  two 
plates  of  polished  glass  be  laid  together,  it  will  scarcely  be 
possible  to  separate  them  without  breaking  them.  If  the 
solids  are  pressed  together,  the  adhesive  force  is  generally 
greater;  but  it  has  been  shown  to  be  dependent  to  a  vexy 
slight  extcnVonly  on  the  pressure  of  the  atmosphere.  To 
a  looser  kind  of  adhesion,  whereby  one  body  is  prevented 


from  moving  smoothly  on  the  surface  of  another,  we  give 
the  name  of  friction.  The  force  of  this  increases  with 
pressure,  which  may  be  the  effect  of  gravitation  or  the 
result  of  mechanical  appli^ces.  If  it  be  desired  that 
solids  should  adhere  permanently,  this  is  commonly  eflected 
by  the  intervention  of  other  substanodi — ^the  cements, 
mortars,  and  solders — in  a  liquid  or  viscid  state,  which^ 
when  they  ''set"  of  bccomo  solid,  adhere  closely  to  the 
bodies  united  by  means  of  them.  The  principle  of  the 
processes  of  plating,  gilding,  &c.,  is  similar  to  this.  The 
adhesive  force  of  cements,  &a,  is  sometimes  very  great  The 
common  experiment  of  splitting  a  thin  sh^et  of  paper  into 
two  is  an  illustration  of  it  The  paper  is.  pasted  carefully 
between  two  pieces  of  cloth,  which  are  pulled  asunder 
after  the  paste  has  dried.  The  adhesion  of  the  paste  to 
the  paper  and  to  the  cloth  is  so  strong  that  the  paper  is 
thus  separated  into  two  sheets,  which  ca^  easily  be  de- 
tached from  the  cloth  by  wetting  it  Again,  air  and  other 
gases  adhere  to  solids.  A  dry  needle,  placed  carefully  on 
Uie  surface  of  still  water,  will  float,  resting  on  a  cushion 
of  air;  and  when  thermometers  are  filled  with  mercuiy,. 
the  liquid  hs^  to  be  boiled  in  them  to  expel  the  air  that 
adheres  to  the  glass. 

ADIAPHORISTS  (<i8ia<^po9,  indifferent),  a  name  ap- 
plied to  Melancthon  and  his  supporters  in  a  controversy 
which  arose  out  of  the  so-called  Leipsic  Interim  (1548), 
and  raged  until  1555.  In  1547  Charles  V.  had  drawn  up 
the  Augsburg  Interim,  with  a  view  to  provide  for  the  tem* 
porary  government  of  the  Church  untU  a  general  council 
could  be  called.  This  gave  great  dissatisfaction  both  to 
the  more  advanced  and  to  the  mora  moderate  reformers; 
and  the  object  of  Melancthon's  Leipsic  Interim  was  to 
reconcile  all  parties,  if  possible,  by  declaring  that  certain 
rites  and  observances  of  the  Roman  Catholic  Church  and 
the  jurisdiction  of  the  Roman  Catholic  bishops  being 
ctdiaphora  (things  indifferent),  might  be  lawfully  recognised. 
On  the^  other  hand,  the  Catholics  were  required  to  accept 
the  Protestant  formula  of  the  doctrine  of  justification, 
leaving  out  the  wor$ls  sola  fide,  which,  it  was  said,  might 
belong  to  the  advapKora,  In  the  controversy  that  fol- 
lowed, Melancthon's  -chief  opponent  was  his  former  col-' 
league,  Matth.  Flacius,  on  whose  removal  from  Wittenburg 
to  Magdeburg  the  latter  place  became  the  head-quarters  of 
the  extreme  Lutherans. 

ADIGE  (German,  Et9ch\  the  ancient  Atheeie,  a  large 
river  of  Italy,  formed  by  several  rivulets  which  rise  in  the 
Rhffitian  Alps,  and  unite  near  Glarus.  After  flowing 
eastward  to  the  neighbourhood  of  Botzen,  it  receives  the 
Eisach,  and  becomes  navigable.  It  then  turns  to  the 
south,  and  leaving  the  Tyrol,  enters  Lombardy  13  miles  S. 
of  Rovereda  After  traversing  Northern  Italy  in^a  course 
first  southerly,  but  then  easterly,  it  falls  into  the  Adriatic  * 
at  Porto-Fossone,  a  few  miles  N.  of  the  Po.  The  most 
considerable  towns  on  its  banks  are  Trent  and  Roveredo 
in  the  Tyrol,  and  Ve^^na  and  Legnago  in  Italy.  It  is 
navigable  from  the  heart  of  the  Tyrol  to  the  sea,  and  has  in 
Lombardy  a  breadth  of  200  yards  and  a  depth  of  from  10 
to  16  feet,  but  the  Strength  of  the  current  renders  its  navi- 
gation very  difiicult,  and  lessens  its-  value  as  a  means  of 
transit  between  Gennany  and  Northern  Italy.  The  Adige 
has  a  course  of  about  220  miles. 

ADIPOCERE  (from  adeps,  fat,  and  cm»,  wax),  a  sub- 
stance into  which  animal  matter  is  spmetimes  converted, 
deriving  its  name  from  the  resemblance  it  .bears  to  both  fat 
and  wax.  When  the  Cemetery  of  the  Innocents  at  Pai:i8 
was  removed  in  178G-87,  great  masses  of  this  substance 
were  found  where  tho  coffins  containing  the  dead  bodies 
had  been  placed  very  closely  together.  At  tha  bottom  of 
the  coffin,  in  these  ^ises,  there  appeJired,  loosely  enveloped 
in   linen,   a  shapeless  tnaa<«,   of  a  dingv  white  colour. 
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flattened  as  though  it  had  undergone  great  preasire.  The 
whole  body  had  been  converted  into  this  fatty  matter, 
except  the  bones,  which  remained,  but  were  extremely 
brittle.  Fourcroy,  who  had  observed  the  substance 
before^ -and  had  given  it  the  name  of  adipocere,  read  a 
paper  on  the  subject  before  the  Academy  of  Sciences  in 
1 789.  Chemicallyi  adipocere  is  found  to  consist  principally 
of  margarate  of  ammonia."  A  similar  substance,  found  in 
peat,  is  known  as  hog-lmtter. 

ADII'OSE  {adepa,  lat),  a  term  in  Anatomy^  signifying 
fatty;  as  adipose  tissue,  adipose  cell,  &a 

ADIRONDACK  MOUNTAINS,  a  group  of  mountains 
in  the  N  of  the  state  of  New  York,  North  America,  lying 
between  Lakes  Champlain  and  Ontaria  They  rise  from 
tn  extensive  plateau  about  2000  feet  above  the  level  of  the 
86%  and  are  chiefly  of  granite  formation.  Mount  Biarcy, 
the  highest  summit,  has  an  altitude  of  5337  feet,  and 
others  of  the  group  are  from  4000  to  5000  feet  high.  The  two 
principal  streams  which  take  their  rise  in  this  region^ — the 
Hudson  flowing  south,  and  the  Richelieu  flowing  northwards 
from  Lake  Champlain — afford  abundant  means  of  convey- 
ing from  the  mountains  the  valuable  timber,  chiefly  pine, 
maple,  ash,  and  beech,  with  which  they  are  covered.  '  Ex- 
tensive deposits  of  magnetic  iron  ore,  of  great  value,  were 
dbcovered  about  1835 ;  and  a  vijlage,  called  Adirondack, 
sprang  up,  where  smelting  was  for  some  time  extensively 
prosecuted.  The  works  were  afterwards  abandoned  aa 
iinprofitabl& 

ADIT  (ffom  adire^  to  go  to),  a  passage  or  door.  The 
doors  of  porticoes  in  buuieut  theatres  were  called  adits.  In 
mines  the  name  is  given  to  a  gallery  or  passage,  nearly  hori- 
cental,  by  which  water  is  earned  ofL  Ores  also  are  sometimes 
removed  by  the  adit  Some  works  of  this  kind  are  of 
great  magnitude.  The  great  Cornish  adit  at  Qwennap, 
near  Falmouth,  extends,  with  its  branches,  to  from  30  to 
40  miles  in  length,  and  drains  a  tract  of  5500  acres. 

ADJUDICATION,  in  Scottish  Law,  the  name  of  that 
action  by  which  a  creditor  attaches  the  heritabile,  !«.,  the 
real,  estate  of  his  debtor^  or  his  debtoi^s  heir,  in  order  to 
appropriate  it  to  himseli  either  vol  payment  or  security  of 
Jus  debt  The  term  is  also  stppHed  to  a  proceeding  of  the 
same  nature  by  which  the  holder  of  an  heritable  -right, 
labouring  under  any  defect  in  point  of  form,  gets  that 
defect  supplied  by  decree  of  a  Court 

Adjttdicahon  in  Bankruptcy,  in  En^h  Lasuf^  is  Uni- 
valent to  the  Scotch  award  of  sequestratioil 

ADJUSTMENT,  In  Owmmtu^  MbA  tettlement  of  a  loss 
incurred  at  sea  on  insured  goods.  If  thepoli^beirhatjb 
called  an  opm  ofM,  and.  the  loss  of  the  goods  betotaL  tW 
insurer  must  pay  for  them  ai  £he  vame  d  jtthnfi  oost^ 
which  includes  not  only  the  invoice  price  of  tlid  jgooda^^but 
all  duties  paid,  the  premium  of  insurance,  and  aiS  expenses 
incurred  on  them  when  put  en  board.  If  the  policy  be  a 
valued  one,  and  a  total  loss  be  incurred,  then  they  are 
settled  for  at  the  valuation  fixed  at  the  time  of  the  insur- 
ance, unless  the  insurers  can-  prove  that  the  insured  had 
not  a  real  interest  in  the  goods,  or  that  they  were  over- 
valued. In  case  of  a  partial  loss,  the  value  of  the  goods 
must  be  proved.     (See  Amould  On  Marme  iTUurance.) 

ADJUTAGE,  a  short  tube  or  nozzle,  inserted  in  an 
orifice,  by  means  of  which  liquids  flow  from  a  vessel  more 

freely. 

ADJUTANT,  a  military  officer  whose  duty  it  is  to  assist 
the  commanding  officer  of  a  regiment  or  battalion.  Every 
battalion  of  infantry,  regiment  of  cavalry,  and  brigade  of 
artilleiy,  has  an  adjutant  who  keeps  the  regimental  books, 
records,  and  correspondence;  acto  as  the  commanding 
offioer^s  representative  in  matters  of  regimental  detail; 
superintends  the  drill  of  recruits;  keeps  the  roster  (i.e., 
register  of  order  of  service)  for  all  duties;  details  the  guards. 


piquets,  detachments,  ^,  that  are  furnished  by  the  t^ 
ment;  and  is  responsible  for  the  receipt  of  the  daily  divi- 
sional or  brigade  order  from  the  superior  staff-officer,  and 
the  preparation  and  issue  of  regimental  orders.  The  Aifjur 
tant-Oenertd  is  the  staff-officer  specially  charged  with  all 
matters  relating  to  the  discipline  and  dnll  of  the  army. 

ADJUTANT,  the  CicaiUa  Arigqla,  or  LepiopiUo$  Aiytda, 
a  species  of  stork  found  in  tropical  India.     It  is  of  great 
size,  sometimes  six  or  even  seven  feet  in  height,  the  body  and 
legs  bearing  nearly  the  same  proportion  as  in  the  common 
storL     The  bill  is  long  and  lai^,  while  the  bead,  neck, 
and  pouch  are  bare,  or  covered  only  with  a  few  scattered 
hairs.     At  the  back 
of  its  neck  there  is 
a  second  pouch-like 
appendage,      which 
the     bird     mflates 
durmg  flight     The 
general  colour  of  the 
body  is    an    ashen 
gray  above  and  whit« 
bebw.  The  adjutant 
is    extremely    vora- 
eious,   and,  feeding 
on  offal,  reptiles,  and 
other   vermin,   acts 
the  part  of  a  scaven- 
ger.    It  is  often  to 
be   seen   in    camps 
and  parade-grounds ; 
hence  its  name.     A 
gjmilfljr  bird,  which, 
however,  has  been 
differentiated        as 
Cioonxa  Marabou,  oocura  in  different  paxts  of  Africa^ 
Marabou  being  the  native  Senegal  iiam&     The  brilliant 
white  marabou  feathers  of  commerce  are  the  under  feathBii 
of  the  tail  and  wings  of  both  spedeSr  but  those  of  the  (7. 
Areola  are  the  most  valuable. 

ADJTGUBH,  a  town  and  fort  of  Indi^  in  the  pred 
dency  of  Bengal,  130  miles  S.W.  of  AUahabad.  The  fort 
is  situated  on  a  verv  steep  hill,  more  than  800  feet  above 
the  town ;  and  contains  the  ruins  of  temples  adorned  with 
elaborately-carved  sculptures.  It  was  captured  \>y  the 
British  in  1809.  The  town  is  a  neady-built  place,  bat 
subject  io  malaria.     iPopulation,  5000. 

ADMINISTEATOB:,  in  Enalish  Law,  he  to  whoni  tlie 
ordinary  or  judge  of  the  ecclesiastical  court,  now  the  Court 
of^  ]ht>bate,  acting  in  the  queen's  name,  commits  the 
^tdministradon  of  t£e  goods  of  a  person  deceased,  in  default 
of  an  executor.  The  ori^  of  administrators  is  derived 
from  the  civil  law.  Their  establishment  in  England  is 
owing  to  a  statute  made  in  the  31st  year  of  Edward  HL 
Till  uien  no  office  of  this  kind  was  known  besides  tha;t  of 
executor;  in  dexault  of  whom,  the  ordinary  had'  the  dis- 
posal of  goods  of  persons  intestate,  &c. 

Adminibtbatob,  in  Scottish  Law,  a  person  legalljr  em- 
powered to  act  for  another  whom  the  law  presumes  incap- 
able of  acting  for  himself  .as  a  father  for  a  pupil  child. 

ADMTRALy  a  great  officer  or  magistrate,  who  has  the 
government  of  a  navy  and  the  hearing  of  all  maritime 
causes: 

There  can  be  little  doubt  of  the  Asiatic  origin  of  the 
name  given  to  this  officer,  which  does  not  'appear  to  have 
been  Imown  in  the  languages  of  Europe  before  the  time 
of  the  Holy  Wars.  Amir,  in  Arabic,  is  a  chief  or  com- 
mander of  forces ;  it  is  the  same  word  as  the  ameer  of  the 
peninsula  of  India  (as  ameer  al  omrah,  the  chief  of  lords 
or  princes),  and  the  emir  of  the  Turks  oc, Saracens,  who 
had  and  still  have  their  emir  or  ameei'l  dureea,  commander 
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d  the  aea,  amnr'l  <uker  dvrma^  commander  of  the  ^oaTal 
•rmameiit  The  inoorpoiatioii'oif  the  article  with  the  noun 
appean,  we  beliere,  for  the  first  time  m  the  AnoaJa  of 
EatychioBy  patriarch  of  Alezandna,  in  the  10th  centurj, 
who  calls  tne  Caliph^  Omar  Amir^l  mitnttmtm,  lc,  Imr 
perator Jlddiwn.  Spelman  says,  "In  regno  Saracenorum 
quatnor  pr»tore8  statoit,  qiu  admiralli  vocabantur."  The 
d  is  evidently  superfluous,  Mid  is  omitted  by  the  French, 
who  say  AmircML  The  Spanish  write  AlmiranU:  the 
PoHuguese  the  same.  Bfilton  would  seem  to  have  been 
.  aware  of  the  origin  of  the  word  when  he  speaks  of  "  the 
mast  of  some  great  ammiraL''  It  is  obvious,  then,  that 
the  supposed  dnivations  of  oAfivpoc  fsom  the  Oreek,  aumar 
from  the  Ffanch,  and  cun  m/sreal  from  the  Saxon,  are 
fanciful  and  unauthorised  etymologiea 

Anciently  there  were  three  or  four  admirals  appointed 
for  the  English  seas,  all  of  them  holding  the  office  dvranU 
bmeplaeUot  and  each  of  them  having  particular  limits 
under  his  charge  and  government,  as  adzniral  of  the  fleet 
of  ships  from  ^e  mouth  of  the  Thames,  northward,  south* 
ward,  or  westward.  Besides  these,  there  were  admirals 
of  the  Cinque  Porta.  We  sometimee  find  diat  one  person 
had  been  admiiaL  of  all  the  fleets — Sir  John  de  Beau- 
champ,  34  £dw.  UL,  being  the  first  who  held  the  post; 
but  the  title  of  Admiralu  Anglim  does  not  occur  tUl  the 
reign  of  Heniy  IV.,  when  the  king^s  half-brotbsr,  Sir 
Thomas  Beaufoit  (created  Earl  of  Dorset  5th  July  Ull), 
a  natural  son  of  John  of  Gaunt,  was  made  admiral  of  the' 
fieet  for  life,  and  admiral  of  England,  Ireland,  and  Aqui- 
taine  for  Ufa  It  may  be  observed  that  there  was  a  title 
above  that  of  admiral  of  England,  which  was  locum  tenau 
regU  mtper  martj  the  king's  Ueutenant^eneral  of  the  sea. 
Thia  t^  is  first  mentioned  m  the  reign  of  Richard  U 
Before  the  use  of  the  word  admiral  wb»  known,  the  title  of 
autoa  maru  was  made  use  ol 

Of  the  rank  of  admiral  there  are  three  degfeea— admiral, 
vioeadmiral,  rear-adnuiaL  Each  of  these  degrees  formerly 
comprised  three  grades,  distinguished  by  red,  white,  and- 
blue  flags — ^the  red  being  the  highest  degree  in  each  rank 
of  fti^mlwt]^  vice^idmiral,  and  rear-admiraL 

It  may  be  remarked  that  for  nearly  a  century  there  was 
no  admiral  of  the  red  squadron.  According  to  a  vulgar 
error,  t^t  flag  had  been  taken  from  us  by  the  Dutch  in  one 
of  those  arduous  struggles  for  naval  superiority  which  that 
nation  was  once  able  to  maintain  asainst  the  naval  powe|  of 
England  But  the  fact  is,  the  red  flag  was  laid  aside  on 
the  union  of  the  two  crowns  of  England  and  Scotland,  when 
the  union  flag  was  adopted  in  its  place,  and  was  usually 
hoisted  by  the  admiral  commanding  in  chief.  The  red  flag 
waa  revived  on  the  occasion  of  the  promotion  of  naval  officers 
in  November  1805.  in  consequence  of  the  memorable  vic- 
tory off  Trafalgar.  The  three  degrees  of  red,  white,  and 
bine  flag-officers  were  abolished  by  order  in  council  on  5th 
August  1864,  and  the  white  ensign  was  thenceforward 
adopted  as  the  sole  flag  for  the  ships  of  the  royal  navy 
proper.  Captains  are  now  promoted  to  be  rear-admirals, 
rear-admirals  to  be  vice-admirals,  and  vice^dmirals  to  be 
admirals  nmplicUer—the  numbers  of  each  rank  bemg 
r^nlated  by  orders  in  council  passed  on  and  subsequently 
to  2ad  February  1870  (See  Navy.)  For  biographical 
information,  see  CampbeU's  Livcm  of  the  British  AdwwraU, 
8  vok  8vo,  1817.  O'Byme's  Naval  Biographical  Zhc- 
tionaay,  Sro,  1849 

Apmtrai.  op  thb  Fleet  is  a  mere  honorary  distinction, 
which  gives  no  command,  but  merely  an  increase  of  half-pay, 
hiB  being  Xd,  7a  arday,  and  that  of  an  admiral  £2,  2&  The 
title  has  been  sometimes  conferred  on  the  semor  admiral 
on  the  bst  of  na^al  officers,  and  waa  a  short  tune  held  by 
the  Duke  of  Clarence,  afterwards  William  IV.  In  1851 
wore  appointed,  lor  the  first  time,  two  admirals^af  the  fleet, 


Sir  Thomas  Byam  Martin.  0  C  B ,  and  Sir  George  Cock- 
bum,  O.C.B.,  the  last  baying  been  appointed  for  his  loqg 
and  highly-distinguished  services.  The  number  of  ^mi^^if 
of  the  fleet  now  (1874)  authorised  to  b^  borne  la  threa  If 
the  admiral  of  the  fleet  should  happen  to  serve  afloat,  he  is 
authorised  to  cany  the  union  fla^  at  the  main-top-g^idlaii^ 
mast  head,  which  was  the  case  men  the  Duke  of  Clamce 
escorted  Louis  lYUL  aeross  the  Channel  to  take  poesea- 
sion  of  the  throne  of  Franeo. 

The  comparative  rank  of  flag-offioera  add  officers  in.  the 
aimy  has  been  settled  as  follows  by  his  liijeety's  order  in 
council,  in  the'reigD  of  Qeoige  IV)- 

The  admiral  and  eommander-in-chief  of  the  fleet  has  the 
rank  of  a  field-marshal  in,  the  army;  admirals  with  flags  at 
the  mam  take  rank  with  generals  of  horse  and  foot;  yic»> 
admirals  with  lieutenant-pneials;  rear«ditdnls  with  migor* 
ffenerals,  commodores  d  the  first  and  second  data  wiUi 
broad  pendants  with  brijjadier-generals. 

On  the  active  list  of  admirals  there  wete  in  187S  three 

admiralsof  the  fl<*Ati^  thirtAAn  udmiraU^  flftft^n  virtwftiifftiy^M^ 

and  twenty-five  rearedmirals. 

In  addition  to  these,  there  were  on  the  rAerved  list  f onj 
admirals  and  thirtr-four  vice-admirals;  oo  the  retired* list 
forty-three  admirals,  fifty-five  vice^idmirals,  and  sixty-two 
rear-admirals.  As  to  the  numbers  to  be  borne  permanently 
ou  'these  lists,  and  the  regulations  aooordina  to  whi^ 
admirals  are  retired  and  reserved,  under  Mr  Chuders'  retire* 
ment  soheme^  see  Nayy. 

Atimtbat.  ^tbb  Lobd  High)  of  EiroLAffD,  an  andent 
officer  of  hiffi  rank  in  the  state,  who  not  only  is  vested 
with' the  government  of  the  navy,  but  who,  long  before  any 
Regular  na^  existed  in  England,  presided  over  a  sovereign 
oOurt,  with  authority  to  hear  and  determine  all  causes 
rehiting  to  the  sea,  and  to  take  cognisance  of  all  oflenoee 
committed  trh^^^***^*! 

The  period  about  which  this  oflloer  flnt  makes  hi*  appeanaoe  is 
th^  govemmenta  of  Bnropean  natione  oerroborateo  the  eapposition 
of  the  offioe  having  been  adopted  in  imitatioii  of  the  ICeditenaaeaa 
powers  at  the  retain  of  the  CHinatian  heroes  flrom  the  Holy  Warii 
AcoordiDff  to  Moreri,  Florent  de  Varenne,  in  the  veer  1270,  wae  the 
iint  adn&l  known  in  France ,  hot  by  the  moet  tpproved  writen 
of  that  nation  the  title  wae  unknown  liU,  In  1284»  £nguenjid  de 
Cooesy  wee  oonetitiifed  edmind.  The  first  admiral  by  name  that 
we  know  of  in  England  wae  W.  de  Leyboone,  who  waa  appomted 
to  that  ofl^  bySdward  I.  in  the  year  1286.  under  the  title  of 
Admural  de  la  mer  du  Roy  dAngUUrre.  Mariana,  in  hie  Bittary 
of  Svatu^  aa^  that  Don  Sancho.  havuu  resolved  to  make  war  en 
uie  barbariana  (hioon),  prepared  a  gre^  fleet ;  and  aa  the  OlflDoe* 
were  at  tliat  time  ▼ery  powerful  by  eea,  and  expenenoed  and  dak 
terooe  aaQora,  he  sent  to  Genoa  to  invite^  with  great  offeia,  Bent  to 
Zacharias  into  hia  lennoe :  that  he  accepted  thoee  offera»  and  broofht 
with  him  twelve  ahine;  that  the  king  named  him  hia  admiral 
UUfmramU),  end  eouared  on  him  the  offioe  for  a  limited  tunew 
This  happened  in  the  vear  1284.  Several  Porcnffacse  authon  ob> 
serve  that  theii  offioe  of  aimaronte  waa  derived  from  the  Qenoeee^ 
who  had  it  from  the  Sidliana.  and  thaae  from  the  Saracens .  and  it 
appears  from  Soma's  ffittar%a  Omealopiea  da  Caaa  Jiealf  that  ui 
1822  Mioer  Manoel  Pioigov  was  mvited  from  Genoa  mto  Portugal, 
and  appointed  to  the  offioe  of  almiranu,  with  a  salary  of  3000  pounds 
(livttu)^  year,  and  certain  landa,  Ac.,  on  condition  that  he  thonld 
nuniah  oo  his  part  twenty  men  of  Genoa,  all  expenenoed  in  eea 
affiiue,  and  aoAlified  to  be  aleaidu  (captains)  and  a/rratati  (masten) 
of  shtpe  ail  of  which  terms,  ainuraiU4,  aleaidU  end  arrau,  are 
obviously  of  Arabic  derivation. 

Edward  I.,  who  besan  his  reign  in  1872,  went  to  the  iloly  Lead« 
and  viaited  Sicily  on  nis  retnm.  He  most  therefore  have  had  an 
opportonity  of  informing  himself  oonoeming  the  military  and  naval 
science  of  ue  vanooe  oeontries  bordering  oo  the  Ifediterxanean— an 
opportonity  which  so  able  and  warlike  a  pdnoe  wonld  not  neslact, 
bnt  whether  the  title  and  offioe  of  admiral  exieted  in  Rngiand  befon 
his  time,  as  some  are  inclined  to  think,  or  whether  W.  de  Ley* 
bonme  was  first  created  to  that  offioe  in  1280,  as  before  mentioneo, 
we  believe  there  la  no  authentic  record  to  enaUe  ne  to  dedde.  Sup- 
posing him,  however,  to  be  ths  first,  Edward  may  either  have 
adopted  the  office  and  title  from  the  Genoeas»  or  the  BidHan%  of 
the  Spaniards,  or  the  French;  or  even  had  It  dlreetly  trcm  the 
Saracens,  against  whom  he  had  fon^t,  end  with  wholn  he  had 
alterwarda  mnch  ^m^^M*  intenxauia.    it  would  aeenii  he^evii^ 
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that  the  office  was  in  Edward's  time  to  some  extent  honoi-arj ;  for 
that  monarch,  in  1807,  orders  the  l9rd  mayor  of  London,  at  his' 
peril  and  without  delay,  to  provide  a  good  ship,  well  equipped,  to 
cany  his  pavilions  and  tents ;  and  in  the  same  year  another  order 
is  addressed  to  the  Fieeeomea  KanJtia  to  provide  fox\  immediate 
passage  across  the  seas  tot  et  tcUes  ponUB  et  ooiof,  as  the  constable 
of  Dover  Oastle  should  demand,  without  one  word  being  mentioned 
of  the  admiraL  (Rymer,  vol.  iU.  p.  32.)  It  is  to  be  observed,  how- 
ever, that  at  this  time  the  royal  fleets  were  made  up  of  royal  and 
private  ships,  and  that  the  adiniral  would  not  be  charged  with  the 
transport  of  such  things  as  those  mentioned  unless  the  fleet  was 
intended  to  co«operate  with  the  land  forces.- 

From  the  S4th  Edward  11  wti  have  a  regular  and  unmtemipted 
succession  of  admirals.  In  that  year  Edwalnd  Charles  was  appointed 
admiral  of  the  north,  from  the  mouth  of  the  river  Thames  north- 
ward, and  Gervase  AUard  admiral  of  the  west,  from  the  mouth  of 
the  Thames  westward ;  and  these  two  admirals  of  the  north  and  the 
west  were  continued  down  to  the  84th  Edward  III.,  when  Sir  John 
de  Beauchamp,  lord  waitlen  of  the  Cinque  Ports,  constable  of  the 
Tower  of  London  and  of  the  Castle  of  Dover,  was  constituted  High 
Admiral  of  England.  Nine  yean  afterwards  the  office  was  again 
divided  into  north  and  west,  and  so  continued  until  the  10th  Richard 
II.,  when  Richard,  son  of  Alain,  Earl  of  Arundel,  was  appointed 
Admiral  of  England.  Two  years  after  this  it  wss  again  divided  as 
before;  and  in  the  15th  year  <tf  the  same  reign,  Edward,  Esil  of 
Rutland  and  Corlu  afterwards  Duke  of  Albemarle,  was  constituted 
ffigk  Admiral  of  the  North  and- West ;  and  after  him  the  Marquis 
of  Dorset  and  Earl  of  Somerset,  son  of  John,  of  Gaunt,  Duke  of 
Lancaster.  Percy,  "Earl  of  Winphester,  next  succe^ied  to  the  same 
title,  which  once  more  was  dropped  in  the  2d  of  Heniy  IV.,  and 
divided  as  before.  Sir  Thomas  Beaufort  was  twice  appointed  by 
Henry  IV.  admiral  of  England ;  and  on  the  accession  of  Henry  V. 
he  was  reappointed  by  letters  patent  dated  8d  June  1413.  In  the 
14th  Henry  VI.,  John  Holland,  Duke  of  Exeter,  was  created 
admiral  of  Enriand,  Ireland,  and  Aquitaine,  for  life;  and  in  the 
third  year  of*  Edward 'VI.,  John  Dudley,  Earl  of  Warwick,  was 
constituted  high  admiral  of  England,  Ireland,  Wales,  Calais, 
Boulogne,  the  marches  of  the  same,  Normandy,  Gascony,  and 
Aquitaine,  also  captain.-general  of  the  navy  and  seas  of  the  king, 
kc  In  the  27th  Elptbeth,  Charles,  Lord  Howard,  had  all  the 
aforesaid  titles,  with  the  addition  of  captain-general  of  the  navy 
and  seas  of  the  said  kingdomSi 

On  the  20th  November  1632  the  office  of  high  admiral 
was  for  the  first  time  put  in  commission,  all  the  great 
officers  of  state  being  the  commissioners.  During  the 
Commonwealth  a  committee  of  Parliament  managed  the 
affairs  of  the  Admiralty.  At  the  Restoration,  in  1660,  the 
Duke  of  York  was  constituted  Lord  High  Admiral  of  Eng- 
land.  The  commission  was  revoked  in  1673,  and  King 
Charles  II.  held  the  Admiralty  inhis  own  hands,  and  ihanaged 
it  by  the  great  officers  of  his  privy  council  till  1684,  when 
the  Duke  of  York  was  re-instated.  Charles  took  this  occa- 
sion of  reserving  for  his  own  use  all  the  droits  and  per- 
quisites claimed  by  the  lord  high  admiraL  . 

Annexed  is  a  list  of  loid  high  admirals  a!nd  first 
lords  of  the  Admiralty  from  the  time  of  Charles  the 
Second  to  the  year  1874 : — 

FmST  LORDS  or  THS  ADMXBAITT  FSOU  1660. 

Date  of  Appolotisdni 
June      6,  1660. 


James  Duke  of  York,* 
King  Charles  the  Second,  . 

Prince  Rupert, 

SirilenryCapell,  Et, 

Daniel  Finch,  Esq.,  .... 

Daniel  Lord  Finch,    .        ^        .        . 

Daniel  Earl  of  Nottingha 

James  Duke  of  York  (and  A  James  II.),t 

Arthur  Herbert,  Esq.,        .        .        .        . 

Thomas  Earl  of  Pembroke  a&d  Montgomery, 

Charles  Lord  Comwallis,    . 

Anthony  Viscount  Falklandi 

Edward* Russell,  Esq., 

E'hvard  Earl  of  Orford,      . 

John  Earl  of  Bridgewater,  .... 

Thomas  Earl  of  Pembroke  and  Montgomeiy, 

George  Prince  of  Denmark,  $ 

Thomas  Earl  of  Pembroke  and  Montgomenr, 

Edward  Earl  of  Orford,      .        .      •. 

Sir  John  Leake,  Kt, 

Thomas  Earl  of  Strafford,  . 

Edward  Earl  of  Orfoid,      . 

James  Earl  of  Berkeley,     . 

Lord  Viscount  TofTingtoOa . 


June 
July 
May 
Feb. 
Jan. 


14,  1678. 
9,  1678. 

14,  1679. 

14,  1680. 

20,  1681. 
Apxjl  17,  1684. 
May  17,  1684. 
March  8,  1689. 
Jan.  20,  1690. 
March  10,  1692. 
April  15,  1693. 
May  2,  1694. 
j'une  5,  1697. 
May  81,  1699. 
April  4,  1701. 
May  20,  1702. 
Nov.  29,  1708. 
Not.  8,  1709. 
Oct  4.  1710. 
Sept  80,  1712. 
Oct  14,  1714. 
March  19,  1717. 
Aug.      2,  1727. 


Sir  Charles  Wa«er,  Kt 

Daniel  Earl  of  winchelsea  sod  Nottingham^ 

John  Duke  of  Bedford, 

John  Earl  of  Sandwich, 

Geoige  Lord  Anson,   . 

Richard  Earl  Temple, 

Daniel  Earl  of  Winchelsea  and  Nottfaighaina 

George  Lord  Anson,  . 

Geoige  Dank  Eail  of  Halifax, 

George  Grenville,  Esq., 

John  Earl  of  Sandwich, 

John  Earl  of  Egmont 

Sir  Charles  Saunders,  K.B., 

Sir  Edward  Hawlse,  K.B.« 

John  Earl  of  Sandwich,  /    • 

Hon.  Augustus  Keppel,     , 

Augustus  Viscount  Keppel, 

Richard  Viscount  Howe,     . 

Augustus  Viscount  Keppel, 

Richard  Viscount  Howe,    . 

John  Earl  of  Chatham,      . 

George  John  Earl  Spencer, 

John  Earl  of  St  Vincent,  K.B., 

Henry  Lord  Viscount  Melville, 

Charles  Lord  Bartram, 

Charles  Grey,  Esq.,    . 

Thomas  Grenville,  Esq.,    . 

Henry  Lord  Mulgrave, 

Right  Hon.  Charies  Yorke, 

Right  Hon.  Robert  Viscount  Melville, 

H.  R.  H.  William  Henry  Duke  of  Clarence,  J 

Right  Hon.  Robert  Viscount  Melville,  K.T., 

Right  Hon.  Sir  James  R.  G.  Graham,  Bart, 

Right  Hon.  George  Baron  Auckland, 

Thomas  Philip  Earl  de  Grey, 

Right  Hon.  Geoi^  Baron  Auckknd, 

Gilbat  Earl  of  Minto,  G.C.  B.,  . 

Thomas  Earl  of  Haddington, 

Right  Hon.  Edward  Earl  of  EUenborough, 

Right  Hon.  George  Earl  of  Auckland  (died  1st 

January  1849), 

Right  Hon.  Sir  Francis  T.  Baring,  Bart,   . 
Algernon  Percy  Duke  of  Northumberland,  K.G., 
Right  Hon.  Sir  James  R.  G.  Graham,  Bart, 
Right  Hon.  Sir  Charles  Wood,  Bart., 
Right  Hon.  Sir  John  Pakington,  Bart,      . 
Edward  A.  St  Maur  Duke  of  Somerset,  K.G.,     . 
Right  Hon.  Sir  J.  S.  Pakington,  Bart,  G.C.B,, 
Right  Hon.  Henry  Thomas  Lowry  Cony,    . 
Right  Hon.  Hugh  Culling  Eardlev  Childers, 
Riffht  Hon.  Geoxge  Joaclum  Goechen, 


Data  of  Appotetrecsk 
June  21,  1738. 
March  19,  1741. 
Dec.     27.  1744. 


Feb. 
June 
Nov. 
April 
July 
Juner 
Oct 


Sept 

Dec. 

JaiL 

April 

July 

Jan. 

April 

Dec. 

July 

Dec 

Feb. 

May 

May 

Feb. 

Sept 

April 

Nov. 


Sept 
Nov. 
June 
Dec 


Sept 
Jan. 


16,  1748. 
22,  1751. 

17,  1756. 
6,  1757. 
t  1757. 

17,  1762. 
_.-      18,1762. 

April    20,1763. 
Sept.    16,1763. 

15,  1766. 
11,  1766. 
12. 1771. 

1,  1782. 

18,  1782. 
80.  1783. 
10,  1783. 
31,  1783. 

16,  1788. 

19,  1794. 
19,  180L 
15,  1804. 

2.  1805. 

10.  1806. 
29,  1806. 

6,  1807. 

24,  1809. 
March  25,  1812. 
May  2,  1827. 
'"     19,  1828. 

25,  1830. 

11,  1834. 
_,.  23,1834. 
April  25,  1835. 
Sept     19,  1835. 

8,  1841. 
13,  1846. 


July. 

Jan. 

Feb. 

Jan. 

March 

March 

June 

July 

March 

Dec 

March 


24,  1846 

18,  1849 

28,  1852. 

5,  1853. 

8,  1855. 

9,  1858. 
28,  1859. 
IS,  1866. 

8,  1867. 
18,  1868. 
13,  1871. 


^  Lord  High  Admiral  of  England. 

t  Lord  High  Admiral  and  Lord  General 

t  Lord  High  Admirals  of  Great  Brittdn. 


Prince  George  of  Denmark,  when  lord  high  admiral, 
having  eurrendered,  by  a  formal  instrument,  all  the  rights, 
profits,  perquisites,  and  advantages  whatsoever,  appertaining 
to  the  office,  for  the  benefit  and  use  of  the  public,  with  the 
exception  of  the  simi  of  £2500  a-year,  to  be  disposed  of  in 
such  manner  and  for  such  particular  uses  as  her  Majesty, 
under  her  sign  manual,  should  direct;  and  thesalaiy  of  the 
lord  high  adiniral,  which  had  hitherto  been  no  more  than 
300  marks,  was  now  fixed,  by  warrant  xmder  privy  seal,  at 
£7000  a^year.  This  sum^  by  Ist  Geotge  XL,  was  divided 
equally  among  seven  commissioners,  an  arrangement  which 
continued  from  that  time,  except  that  the  pay  of  tbe  com- 
missioner who  stood  first  in  the  patent  was  naiade  up  from 
Other  funds  to  £3000  a-year^  and  in  the  year  1806  was 
furtiier  increased  to  £5000  a-year.  Since  the  surrender 
abovd  mentioned,  all  the  droita  of  admiraUy,  as  they  are 
caUed,  with  all  the  fees,  emolimients,  and  perquisites  what* 
soever,  hav^  been  taken  from  the  admiral  and  applied  to 
public  purposes. 

These  droits  and  perquisites  are  by  no  means  inconsider* 
able.  As  enumerated  in  the  patent,  they  consist  of  flotsam, 
jetsam,  ligan,  treasure,  deodands,  derelicts,  found  within  the 
admiral's  jurisdiction;  all  goods  picked  up  at  sea;  all  fines, 
forfeitures,  ransoms,  recognisances,  and  pecuniary  puniAb- 
ments;  all  sturgeons,  whales,  porpoises^  dolphins,  and 
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grdniposcs,  and  all  such  large  fishes;  all  ships  and  goods  of 
the  enemy  coming  into  aiiy  creek,  road,  or  port,  by  stress  of 
weather,  mistake,  or  ignorance  of  the  war ;  all  shipe  seized  at 
sea,  salvage,  &c.,  together  with  his  shares  of  prizes;  which 
shares  were  afterwards  colled  teiUhB,  in  imitation  probably  of 
the  French,  who  gave  their  admiral,  for  supporting  the  dignity 
of  his  office,  son  droit  de  dixUme.  All  prizes  are  now  wkoUy 
given  np  by  the  crown  to  the  captors,  and  such  share  of  the 
droits  as  from  circumstance9  may  be  thought  proper  The 
lord  high  admiral  also  claimed  and  enjoyed  as  his  due  the 
cast  ships;  and  the  subordinate  officers  of  the  navy,  as 
their  perquisites,  all  other  decayed  and  unsertieeable  stores. 
Though  by  Ac^  of  2  William  and  Mary,  stat  2,  c  ^ 
(extended  by  the  1  Qeo.  IV.  &  90,  and  7  and  8  Gea 
IV.  c.  65),  the  lords  commissioners  of  the  admiralty 
are  vested  with  all  and  singular  authorities,  jurisdictions, 
and  powers  which  have  been  and  are  vested,  settled,  and 
placed  in  the  lord  high  admiral  of  England  for  the  time 
being,  to  all  intents  and  purposes  as  if  the  said  commis- 
sioners were  lord  high  admiral  of  England,  yet  there  is 
this  remarkable  difference  in  the  two  patents  by  which 
they  are  constituted,  that  the  patent  of  the  lord  high^ 
admiral  mentions  very  little  of  the  militaiy  part  of  his 
office,  but  chiefly  details  his  judicial  duties  as  a  magistrate; 
whilst,  on  the  contrary,  the  patent  to  the  lords  oommia- 
sionera  of  the  admiralty  is  very  particular  in  directing  them 
to  govern  the  affaira  of  the  navy,  and  is  almost  wholly 
silent  as  to  their  judicial  powers. 

These  powers,  as  set  forth  in  the  patent  to  the  Earl  of 
Pembroke  in  1701,  are,  the  power  to  act  by  deputy;  to  take 
cognisance  of  all  causes,  civil  and  maritime,  within  his  juris- 
diction ;  to  arrest  goods  and  persons ;  to  preserve  public 
streams,  ports,  rivers,  fresh  waters,  and  creeks  whatsoever 
within  his  jurisdiction,  as  well  for  the  preservation  of  the 
ships  as  of  tl^e  fishes;  to  reform  too  strait  nets  and 
unlawful  engines,  and  punish  offenders;  to  arrest  ships, 
mariners,  pilots,  masters,  gunners,  bombardiers,  and  any 
other  persons  whatsoever  able  and  fit  for  the  service  of  the 
shipB,  as  oftQU  as  occasion  shall  require,  and  wheresoever 
they  shall  be  met  with ;  to  appoint  vice-admirals,  judges, 
and  other  officers,  durante  heneplacUo;  to  remove,  suspend, 
or  expel  them,  and  put  others  in  their  places,  as  he  shall 
see  occasion ;  Ho  take  cognisance  of  civil  and  maritime  laws^ 
and  of  death,  murder,  and  mayhem. 

It  was  by  no  means  necessary  that  the  lord  high  admiral 
should  be  a  professional  man.  Henry*  VIIL  made  his 
natural  son,  tike  Duke  of  Richmond,  lord  high  admiral  of 
England  when  he  was  but  six  yean  old.  VHien  the  high 
admiral,  however,  went  to  sea  in  person,  he  had  usually  a 
commission  under  the  great  seal  appointing  him  admual 
and  captain-general  of  the  fleet,  sometimes  with  powen  to 
confer  knighthood,  and  generally  to  punish  with  life  and 
limb.  Such  a  commission  was  granted  by  Henry  VIII.  to 
Sir  Edward'  fioward,  who  executed  indenture  with  the 
king  to  furnish  3Q0Q  men,  18  captains,  1750  soldiers,  1232 
mariners  and  gunners;  his  own  pay  to  be  10a  and  that  of 
a  captain  la  6d.  a-day.  The  rest  had  5a  per  mensem  as 
wages,  and  5a  for  victuals  each  man,  together  with  certain 
dead  shares. 

It  appears,  from  Mr  Pepys'  If  aval  CoLlectiims^  that  the 
lord  high  admiral  did  anciently  wear,  on  solemn -occasions, 
a  gold  whistle,  set  with  precious  stones,  hanging  at  the  end 
of  a  gold  chain. 

The  salary  of  the  first  lord  commissioner  is  £4500  a-year, 
and  of  each  of  the  naval  lords  XI 500,  in  addition  to  the 
half-pay  of  their  rank.  The  civil  lord  gets  XIOOO,  and  the 
parliamentary  secretary  X20(}0  a-year. 

The  opening  paragraph  of  the  UUiek  Book  of  the  Admiralty 
has  the  following  noteworthy  instruction  as  regards  the  depu- 
ties lind  officers  to  be  chosen  by  the  lord  high  admiral:— 


'*  When  on«  Is  made  admirall,  hee  mait  Ant  ordame  and  subtti« 
tnta  for  his  Ueutenants,  depotie^  sod  other  officers  under  bim, 
some  of  the,  most  loyeil,  wise,  eod  ducceete  persons  in  the  mentune 
law  and  auncient  castomes  of  the  tees  woich  hee  cea  aay  vhere 
find,  to  the  end  that  by  the  heipe  ol  God  aod  their  good  end  just 

Svernment,  the  office  may  be  executed  to  the  honour  and  good  of 
erealme.** 

Had  this  precept  been  always  acted  on,  there  would 
probably  have  been  less  occasion  than  has  presented  itself 
for  the  many  reorganisations  which  the  administration  of 
the  lord  high  admiral's  administrative  office  hss  under- 
gone. As  it  has  been,  the  necessity  for  penodical  changes 
has  be^  urgent  and  unavoidable.  From  the  time  of 
which  Macaulay  wrote,  that  the  king  (James  II.)  was  the 
only  honest  man  in  his  dockyards,  down  to  the  present 
date,  the  need  has  been  incumbent  on  successive  first 
lords  and  high  admirals  to  lay  the  axe  to  the  root  of  a 
tree  which,  in  some  shape  or  other,  has  not  ceased  to  bring 
forth  evil  fruit  The  soil  favoured  corruption,  and  do 
emcisnt  means  were  employed  to  prevent  its  growth.  A 
root  and  branch  reformation  was  urgently  needed,  though 
it  was  not  applied  except  in  particular  instances.  Till  the 
great  French  war  of  179S-1815  led  to  the  fonnatibn  of 
a  naty  board  of  commissionen  to  superintend  the  work 
and  management  of  the  dockyards;  of  a  victualling  board, 
to  see  to  the  provisioning  of  the  fleet;  and  of  sick  and 
hurt  commissioners^  to  look  after  the  sick  and  wounded 
—the  administrative  departments  of  the  navy  were  left 
*to  nominees  of  the  lord  high  admiral  or  fint  lord,  the 
said  nominees  diving  ^  no  small  advantage "  from 
the  arrangement  Dnder  the  departmental  boitfds  things 
certainly  improved  from  what  they  were  in  the  time 
of  Charles  IL;  but  they  fell  far  short  of  what  was 
desirable,  and,  by  the  V8|;uenes8  of  their  administr*- 
tive  principle,  opened  a  door  for  irresponsible  wrong- 
doing, which  in  the  eqd  made  them  exceedingly  bi^ 
instruments  of  government  These  boards  continued  till 
J  832,  when  Sir  James  Qrsham,  then  first  lord  of  the 
admiralty,  introduced  sweeping  changes.  He -abolished 
the-  several  Intangible  boards  which  administered  under 
the  shelter  of  the  board  of  admiralty,  and  appointed  in 
their  stead  five  principal- officera  of  the  navy,  who  were 
afterwards  included  in  the  admiralty  patent  These  officere 
were— a  surveyor  or  architect  and  constructor  of  the  navy; 
a  storekeeper-general,  charged  with  oveniglit  and  purchase 
of  the  material  for  dockyards  and  ships;  an  accountant- 
general,  chai^ged  with  the  duty  of  seeing  that  aU  wages 
and  cash  paid  were  duly  brpught  to  account;  a  comp- 
troller of  victualling  and  transport  services,  charged  wiUi 
the  mamtenance  of  the  victualling  establishments  of  the 
navy,  and  of  sufficient  supplies  of  provisions  and  clothing 
for  the  fleet,  and  with  the  oversight  of  the  transport 
arrangements  for  men  and  stores^  and  a  physician  of  the 
navy,  afterwards  called  medical  director-general,  chaiiged 
with  the  oversight  of  all  hospitals  and  of  all  sanitary 
arrangements  of  the  navy.  Each  of  these  officen  adminis- 
tered the  department  entrusted  to  him  in  every  particular, 
not  only  in  respect  of  stock,  but  of  replenishment  and 
account  of  stock.  A  lord  of  the  admiralty  was  told  off 
to  siy>erviBe  the  permanent  head  and  to  represent  his 
department  at  the  board  These  edteratiuns  were  in  many 
respects  very  beneficial  Altered  circumstances  required 
some  modification  nf  the  original  scheme  of  duties ;  and 
the  addition  of  three  principal  officers — the  director  of 
works,  the  director  of  transports  (who,  after  the  Crimean 
war,  relieved  the  comptroller  of  victualling  of  his  trans- 
port duties),  and  the  registrar  of  contracts.  In  I860  the 
office  of  surveyor  of  the  navy  was  abolished,  and  that 
of  controller  of  the  navy,  with  larger  powere  over  dock- 
yard management,  was  revived.  In  1869,  Mr  Childera. 
first  lord  of  the  admiralty,  made  changes  which  tended 
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to  sabordiiiato  the  me;mbers  of  the  board  of  admiralty 
more  effectually  to  the  first  lord,  constitutiiig  him  in 
effect  minister  of  marine;  and  to  render  departmental 
officers  at  once  more  individually  responsible  and  more 
intimate  with  the  controlling  members  of  the  board.  He 
increased  the  power  and  functions  of  the  controller  of  the 
nary,  giving  him  a  seat  at  the  board,  and  charging  him 
with  the  stock-keeping  attributes  of  the  storekeeper-gene- 
ral, whose  purchasing  functions  were  transferred  to  a  new 
officer — ^the  superintendent  of  contracts,  the  head  of  the 
contract  and  purchase  department,  and  his  accounting 
functions  to  the  ^ccouutant-generaL  The  officQ  of  store- 
keeper-general was  abolished.  The  office  of  comptroller 
of  victualling  was  also  abolished — the  storekeeping  func- 
tions being  transferred  to  a  new  officer,  the  superin- 
tendent of  victualling — ^the  purchasing  function  to  the 
bead  of  the  purchase  department,  the  accounts  to  the 
accoimtaut-generaL  The  other  officera  remained;  but | in 
the  case  of  each  this  modification  of  business  ensued,  viz., 
that  all  stores  ^whatever  required  by  any  of  them  Were 
to  be  obtained  through  the  agency  of  one  b-upply  or 
purchase  department;  that  all  accounts  whatever  were  to 
be  rendered  to  the  accountant-generaL  The  departmental 
officera  of  the  admiralty  at  the  present  time  (1874)  are— 
the  controller  of  the  navy,  without  a  seat  at  the  boacd 
(who  has  on  his  staff  a  chief  naval  architect^  a  chief 
engineer,  a  surveyor  of  dockyards,  a  superintendent  of 
naval  stores,  and  a  director  of  ordnance) — the  director- 
general  of  the  medical  department,  the  director  of 
works,  the  director  of  transports,  the  hydrographer, 
the  superintendent  of  contracts,  the  superintendeut  of 
victualling.  The  department  of  the  two  permanent  secre- 
taries ojf  the  admiralty  (one  U  naval  officer,  the  other  a 
civilian)  undertakes  the  conduct  of  all  business  relating 
to  the  personnel  of  the  navy  and  the  ordering  of  the- fleets. 

To  control  the  departmental  offioera,  and  to  advise  the 
responsible  firat  lord,  there  are  the  following  membera  of 
the  board  of  admiralty,  viz.,  the  parliamentary  or  finan- 
cial secretaiy,  who  has  overaight  of  all  business  relating 
to  finance,  estimates,  expenditure,  and  accounts,  and  who 
is  the  alter  ego  of  the  firat  lord  in  Parliament;  the  firat 
naval  lord,  who,  assisted  by  two  other  naval  "lords," 
takes  oversight  of  the  personnel  and  of  all  executive  func- 
tioas  of  the  fleet;  and  a  civilian  lord,  who  assists  tho^ 
financial  secretary,  and  has  particular  overaight  also  of 
naval  civil  establishments  and  of  the  works  department 

A  list  of  secretaries  of  the  admiralty  from  1684  to  the 
present  time  is  given  below : — 


W-Ad^LoidC.  aPaget, }  j^^ 

Hon.  Thomas  G.  Baring,  H.P.,  April 
Loid  Ueuxy  Q.  Lenuux,  M.P.,  Jaly 
W.  E.  Baxter,  Eaq.,  M.P.,       .    Dec 


Fjrom 


80,1859  April   29,  1866L 

80,  1866  Jolj     1$,  1B6$. 

16,  1866  Dec     17,  1868. 

18,  1868  Maruh  16,  1871. 


FIBST  SOBGEETABUSS  TO  THB  ABlCHLALTT. 

Vtma  To 

May  1684  Feh  1689. 

March        1689  Dec  1689. 

Dec     25,  1689  Sept    24»  1694. 

25,  1694  Oct      10,  1741. 

10, -1741 


S«pt 
Oct 


Somnel  Pepys, 
Phineas  Bowltui, 
James  Sotheme,  Eaq.| 
Joaiah  Barchott,  Esq., 
Thomaa  Ciurbet,  Esq., 
John  Gkvdtnd,  Esq., 

Evan  Vmm,  Esq.,  .              .  March  8,  1795 

WiUiam  Itarsden,  Ksq.^           .  Jan.  21,  J  804 

Hon.  W.  JV.  Pole,    .  *.         .  June  24,1807 

John  Wilson  CrokuT,  Esq.,   •  .  Oct  9,1809 

Captain  the  Hon.  Gtwrae  Elliott  Nov.  29,  1830 

Kight  Hon.  Geofgii  11.  DaWson,  Dec  24,  1834 

Cbartes  Wood.  iSq.,  M.F.,  AprO  27,  1835 

R.  Mxwe  O'FerraU,  Esq.,  Oct  4.  1839 

John  Parker,  Esq.,  M.P.,  .  June  9,  1841 

Hon.  Sidney  Herbert,   ^     .     .  Sept  10,  1841 

Right  Hon.  H.  T.  L.  Corry,  M.  P.,  Feb.  1845 

Henry  0.  "Ward.  Esq.,  M.P.,  .  July  n,  1846 

John  Parker,  Esq.,  M.P.,  May  21,  1849 

Angustos  Stalfurd,  Esq.,  March  3,  1852 

Bemal  Osborne,  Esq.,  M.F.,  ^  Jan.  6,  1853 


Bight  Hon.  U.  T.  L.  Uorry,  M.P,  March   9,  1858 


Mansh   3,  1795. 


JaxL 
June 
Oct 


21,  1804. 
24,  1807. 

8,  1809. 
Nov.  29,  1830. 
Dec  24,  1834. 
April  27,  1835. 
Oct        4,  1839. 

9,  1841. 


June 


Sept    10,  1841. 


Fek 
July 
May 


1845, 
18,  1846. 
1,  1849. 
MiJch  8,  1852. 
Jan.  6,  1858. 
March  8,  14S58. 
June    30,  1859. 


Geo.  J.  Shaw  Lefevie,  Esq.,  M.P.,  March  17,  1871 

Ab  iBgards  the  navies  of  foreign  countries,  their  govern- 
ment is  m  the  hands  of  ministers  or  departments  variously 
constituted.  The  Russian  Admiralty  is  a  highly-olganised 
bureau,  divided  into  departments  after  the  English  manner^ 
and  under  the  supreme  control  of  a  high  admira],  usually 
a  Grand  Duke  of  the  Imperial  Housa  The  Qentian 
Admiralty  was,  till  1872,  a  branch  of  the  War  Office, 
thoilgh  governed  by  a  viconadmiral  under  a  naVal  prince 
of  the  reigm'ug  family.  In  1872  it  was  severed  from  the 
War  Office,  though  renuiiuing  an  appanage  thereof,  and  a 
general  of  the  army  was  placed  at  its  head  The  French 
minister  of  marine,  assisted  by  a  permanent  staffs  controls 
the  navy  of  France  on  «  highly  centraUsud  system  of 
administration;  but  the  depiutmeuts  are  well  organised, 
and  work  welL  The  Italian  fleet  is  govenjed  oU  principles 
analogous  to  the  French,  but  vrith  a  large  aduuxtUre  of 
the  English  representative  element  The  American  navy 
is  governed  by  a  secretary^of  the  navy,  a  cabinet  minister, 
to  whom  the  deimrtmental  heads  are  responsible,  and 
under  whose  orders  they  work.  (f.  w.  b.) 

ADMIRALTY,  High  Coukt  of.  This  is  a  court  of  law, 
in  which  the  authority  of  the  lord  high  admiral  is  exercised 
in  hiajudicud  capacity.  Very  little  has  been  left  on  record 
of  the  ancient  prerogative  of  the  admirals  of  England.  For 
some  time  after  the  first  institution  of  the  office  they 
judged  all  matteis  relating  to  merchants  and  marinersi 
which  happened  on  the  main  sea,  in  a  summary  wayi 
according  to  the  laws  of  Oleron  (so  called  because  pro- 
mulgated by  Richard  I.  at  that  ^laoe).  These  laws,*  which 
were  little  more  than  a  transcript  of  the  Rhodian  laws, 
became  the  universally>receivcd  customs  of  the  western 
part  of  the  wo'iid.  "  All  the  seafaring  nations,"  says  Sir 
j  Leoliue  Jenkins,  "  soon  after  their  promulgatioUi  received 
and  entertained  these  laws  from  the  English,  by  way  of 
deference  to  the  sovereignty  of  our  kings  in  the  British  oceun, 

and  to  the  judgment  of  our  countrymen  in  sea  affairs."  . 

• 
In  the  uateots  giantod  to  the  early  admirals  Iwtwecu  the  Latter 

{ears  of  tne  mgo  of  Heury  11 L  and  the  close  of  that  uf  Edwanl 
II.,  no  mention  is  made  of  marine  perauinites  or  of  civil  power,  nor 
does  it  appear  that  tne  ailmirala  ex^joyeu  cither ;  but  aft«r  the  death 
of  the  latter,  new  and  extrauidinary  powon  were  granted  to  thton, 
and  it  would  appear  that  they  usur|)ca  others.  The  preamble  tu  the 
13  Bichard  1 1,  stat  1,  c  5,  sets  fotth  that  **  a  groat  and  ^nunou 
damoor  and  complaint  hath  been  oftentimes  made  before  this 
time,  and  yet  is,  for  that  the  admirala  and  their  deputies  hold, 
tbeir  sessions  within  divers  places  of  this  realm,  m  well  within' 
the  iranchiBe  as  without,  accroaching  to  them  greater  authority 
than  belongeth  to  their  office,  in  prejudice  of  our  lord  the  king 
and  the  common  law  of  the  realm,  and  in  diminishing  of  divers 
franuhism^  and  in  destruction  and  impoverisliing  of  the  conunon 
people ;"  and  the  statute  therefore  dii-ects  that  the  adminls  and 
their  deputies  shall  not  meddle  from  henceforth  of  any  thing 
done  within  the  realm,  but  only  of  a  thin|;  done  upon  the  sea. 
Two  years  afterwards  (15  Kick  11.  c.  8),  in  conaeuuenuu,  as 
stated  in  the  preamble  of  the  statute,  **of  the  great  aud  {grievous 
complaint  of  all  the  commons,"  it  was  ordained  that  tht;  iMuxiial's 
court  should  have  no  cognisance  of  any  contracts,  plena,  or  quajr^ls, 
or  of  any  thii^done  or  arising  within  the  Uxlies  of  oouutiua^ 
whether  by  land  or  by  water,  nor  of  wreck  of  the  sea ;  but  that  the 
admiral  should  have  cognisance  of  the  death  of  a  man,  aud  of 
mayhem  done  In  great  ships  being  and  hovering  in  the  main  stream 
of  great  rivera,  yet  only. beneath  the  bridges  of  the  same  rivers  nigh 
to  the  sea.  He  may  abo  arrest  dhips  in  the  great  flotcs  for  the  gnat 
voyages  of  the  king  and  of  the  realm,  saving  always  to  the  king  all 
manner  of  forfeitures  and  profits  thereof  coming,  and  have  jurisdic-' 
tion  over  the  said  fiotes,  but  during  the  said  voya^  only.  But  if 
tlie  admiral  or  his  lieutenant  exceed  that  jurisdlctiou,  then,  by  2 
llenry  IV.  all,  the  statute  and  the  common  law  may  be  holden 
against  them ;  and  if  a  man  pursues  wrongfully  in  the  admiralty 
)  court,  his  advexsary  may  recover  double  damages  at  common  law^ 
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end  tlie  pnnaaiit^  if  attainted,  shall  incur  tlie  penalty  of  £10  to  the 
kiflg. 

'ffio  place  which,  according  to  Spehnan,  is  absolately  subject  to 
the  iunadiction  of  the  adnural  Is  the  eea ,  which,  however,  compre- 
beDos  pahlio  riyers,  fresh  waters,  creeks,  and -all  places  whatsoerer, 
within  the  ebbine  and  flowing  of  the  sea,  at  the  highest  water,  the 
shores  or  banks  adjoining,  from  all  the  first  bridges  to  the  seaward : 
and  in  these^  he  obeerres,  the  admiralty  hath  fim  jurisdiction  in  all 
causes,  criminal  and  civil,  except  treasons  and  the  riffht  of  wreck. 
Lord  Coke  observes  (6  Rep  107),  that  between  t&e  hign- water  mark 
and  the  low-water  mark  txie  admiral  hath  Jurisdiction  tuper  agttam, 
ad  pletvUudinan  mariM,  and  as  long  as  it  flows,  though  the  luid  be 
infia  eorpua  eomiiatus  at  the  reflow,  so  as  of  one  place  there  is 
i^fitum  imperium  interchangeably. 

But  though  the  statute  restraineth  the  lord  high  admiral  that  he 
shall  not  hold  plea  of  a  thing  rising  in  the  bodv  of  a  county,  he  ia 
not  restrained  from  making  execution  upon  the  land,  but  is  em- 
powered to  take  either  body  or  goods  upon  the  land ;  otherwise  his 
mrisdiction  would  oftien  prove  a  dead  letter.  He  also  can  and  does 
hold  his  court  in  the  Ixnly  of  a  county.  So,  likewise,  the  dvil 
power  may  apprehend  and  try  persons  who  may  have  beoi  guilty  of 
offences  cognisable  at  common  law,  though  committed  in  Uie  fleet, 
in  any  port  or  harboor  of  Great  Britain,  or  at  sea,  provided  snch 
Arsons  have  no^  already  been  tried  for  such  offences  either  by 
coart>martial  or  in  the  adiniFalty  court ;  and  in  all  ports,  harbours, 
creeks,  &c.,  lying  in  any  county,  the  high  admiral  and  the  sheriff, 
or  coroner,  as  the  case  may  be,  have  concurrent  jurisdiction. 

By  the  6  and  7  Will.  IV.  o.  53  the  admiralty  iuiisdiction 
is  extended  to  Pnnce  of  Wales'  Island,  Singapore,  and  Malacca; 
and  under  the  8  and  4  Vict,  c  65,  the  court  has  .jurisdiction  in 
the  following  cases  r— 

Vf henever  a  vessel  is  arrested  by  process  issuing  from  the  said 
^ort,  or  the  proceeds  of  any  vessel  are  brought  into  the  registry,  to 
take  cocnisance  of  all  claims  in  respect  of  any  mortgageof  such  vessel. 

To  clecide  all  questions  as  to  tne  title  to,  or  ownec^p  of,  such 
vessel,  or  the  proceeds  thereof  remaining  in  the  registiy,  arising  in 
any  cause  of  possession,  salvsge,  damage,  wages,  or  bottonu^,  insti- 
tuted in  the  ssid  court 

To  decide  all  claims  and  demands  whatsoever  in  the  nature  of 
salvage,  or  in  the  nature  of  towage,  or  for  necessaries  supplied  to 
any  foreign  vessel,  and  enforce  the  payment  of  the  same,  whether 
«Qcb  vessel  may  have  been  in  the  body  of  the  county  or  upon  the 
high  seas  at  the  time  when  the  service  was  rendered,  or  damage 
received,  or  necessaries  furnished,  in  respect  of  which  claim  is  made. 

To  decide  all  matters  and  questions  concemins  booty  of  war  on 
shore,  or  the  distribution  thereof,  which  it  shall  please  her  Majesty, 
bv  the  advice  of  the  nrivy  council,  to  refer  to  the  judgment  of 
the  sold  courts  who  shall  proceed  therein  as  in  cases  orprizo  of 
war. 

And  under  §' 40  of  the  9  and  10  Vict  c.  99,  to  decide  on  all 
claims  and  demands  whatsoever  in  the  nature  of  salvage  for  services 
performed,  whether  on  sea  or  land 

The  high  court  of  Admiralty  has  jurisdtctioD  npoD  the 
high  seas  all  over  the  world  It  has  an  instanoe  jurisdic- 
tion which  is  civil,  and  a  prize  jurisdiction  in  time  of  war. 
The  latter  jurisdiction  does  not  extend  to  the  admiralty 
courts  of  Ireland  or  Scotland,  which  never  had  prize  com- 
missions sent  to  them.  It  is  of  the  highest  importance  in 
war  time,  when  questions  of  seizure  or  detention  of  neutral 
ships  arise,  to  have  but  one  court  of  which  to  inquire 
concerning  all  causes,  so  as  to  expedite  the  action*  of  the 
Foreign  Office  in  dealing  with  representations  from  neutral 
powers.  The  causes  which  arise  in  time  of  peace  are  causes 
of  collisions,  of  seamen's  wages,  bottomiy,  wearing  unlawful 
oolours,  salvage,  and  causes  of  possession,  where  one  part 
owner  or  minor  claims  to  have  security  from  those  other 
owners  who  are  going  to  send  the  ship  on  a  foreign  voyage 
that  the  ship  shall  return  again.  Causes  under  the  Slave 
Act  treaties  are  also  cognisable  here.  The  evidence  iff' all 
documentary.  In  1803  there  were  1125  prize  cases  before 
thecourti  in  1804,  1U4;  m  1806,2286;  in  1807,  2789; 
and  80  on,  above  1000  causes  each  year,  down  to  the  year 
1811. 

The  criminal  jurisdiction,  which  formerly  comprehended 
sH  crimes  whatever  committed  at  sea^  from  larceny  to 
homidd^,  which  were  triable  at  common  law  at  the  assizes 
if  committed  on  shore,  was  much  modified  upon  the  report 
of  the  select'committoe  on  the  high  court  of  admiralty  in 
1833.  Such  offences  are  now  triable  at  common  law  on 
saneoder  to  the  jurisdiction;  but  the  Judge  of  theodmi-^ 


ralty  court* may  still  sit  with  other  commissioners  of  oyer 
and  terminer.  He  has  no  longer  any  indAoendent  criminal 
jurisdiction 

The  instance  jurisdiction  is  permanent;  the  prize  juris* 
diction  is  by  virtue  of  a  special  commission,  pro  re  ncUd, 
Its  issue  is  one  of  the  first  acts  done  on  the  outbreak  of 
war.  Appeals  formerly  lay  from  the  civil  decisions  to  the 
high  court  of  delegates  or  specially-appointed  conmiis- 
sioners;  from  the  prize  decisions  to  the  prize  commissiooers. 
By  the  Acts  2  and  3  WilL  IV.  c.  92,  and  3  and  4  Will.  IV. 
c.  41,  all  appeals  from  admiralty  court  decisions  of  any 
kind  lie  to  Uie  sovereign,  who  is  authorised  to  xefer  them 
to  the  judicial  committee  of  the  privy  counciL 

The  lord  high  admiral  was  assisted  in  his  judicial 
functions  by  the  following  principal  ofBcers: — 1.  The  vice- 
admiral;  2.  The  judge;  3.  The  registrar;  4.  The  advocate- 
general;  5.  The  counsel  and  judge-advocate;  6.  The  soli- 
citor; 7.  The  procurator.  8.  The  marshal.— which  officers 
are  continued. 

I .  The  Vice-Admtral  This  officer  is  the  admiral's  deputy 
or  lieutenant  mentioned  in  the  statutes  of  13th  and  I5tb 
Richard  11.,  and  was  the  person,  most  probably,  who  pre- 
sided in  the  court  At  present  the  office  of  viceadnural  of 
England  is  a  perfect  sinecure,  generally  conferred  on  some 
naval  officer  of  high  tank  and  distinguished  character  m  the  ^ 
servic&  The  salary  of  £434,  la  9d.  per  annum,  attached 
to  it  in  addition  to  half-pay,  was  abolished  by^  order  m 
council,  22d  February  1870.  The  salary  and  office  of 
rear-admiral  of  England  were  abolished  by  the  same  order 
in  council  The  salary  was  £342,  9s.  per  annum.  Each 
county  of  England  has  its  vice-admiral,  which  is  little 
more  than  an  honorary  distmction,  though  the  pateot 
gives  to  the  holder  all  the  powejs  vested  in  the  admiral 
himself.  Similar  powers  were  also  granted  to  the  judges 
of  the  admii^ty  county  courts;  but  this  was  found  so 
inconvenient  and  prejudicial  to  those  who  had  suits  (o 
commence  or  defend  before  them,  that  the  Duke  of  York 
when  lord  high  admiral,  in  1663  caused  instructions  to 
be  drawn  up  in  order  to  assign  to  each  his  province, 
whereby  the  whole  judicial  power  remamed  with  the  judge, 
and  the  upholding  of  the  rights  of  the  admiral,  and  levy- 
ing and  receiving  the  perquisites,  &a,  appertained  to  the 
vice-admiral 

Each  of  the  four  provinces  of  Ireland  has  its  vice-admtral 
There  is  one  vice-admiral  for  all  Scotland,  and  one  for  the 
Shetland  and  Orkney  Islands.  The  governor  of  most  of 
our  colonies  had  a  commission  of  vice-admiral  granted  to 
him  by  the  lord  high  admiral  or  lords  commissioners  of 
the  admiralty,  and  generally  a  commisaon  from  the  king 
under  the  great  seal,  grounded  on  the  11  and  12  William 
HL  c  7,  and  further  confirmed  by  46  Qeo.  IIL  a  54, 
by  which  he  was  authorised  to  try  all  treasons,  piracies, 
felonies,  robberies,  murders,  conspiracies,  and  other  ofifences, 
of  what  nature  or  kind  soever,  committed  on  the  seas,  where 
the  parties  were  taken  into  custody  in  places  remote  from 
England.  The  court  consisted  of  seven  persons  at  the  least, 
of  whom  the  governor,  the  lieutenant-governor,  the  vice- 
admiral,  the  flag-officer,  or  commander-in-chief  of  the  squa- 
dron, the  members  of  the  council,  the  chief-justice,  judge 
of  the  vice-admiralty  court,  captains  of  men-of-war,  and 
secretary  of  the  colony,  were  specially  named  in  the  com- 
mission; but  any  three  of  these,  with  four  others  selected 
from  known  merchants,  factors,  or  planters,  captams,  lieu- 
tenants, or  warrant  officers  of  men-of-war,  or  captains, 
masters,  or  mates  of  merchant  ships,  constituted  a  legal 
court  of  piracy.  By  the  12  and  13  Vict,  c  96,  all  per- 
sons charged  in  any  colony  with  ofiences  committed  on 
the  sea  may  be  dealt  with  In  the  same  manner  as  if  the 
ofiences  had  been  committed  on  waters  within  the  local 
jurisdiction  of  the  courts  of  the  colony. 
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The  vico-admiialty  courts  in  the  colonies  are  of  two  de- 
acriptions*  The  one  has  power  to  inquire  into  the  causes 
of  detention  of  enemies  or  neutral  vessels,  Xo  try  and  con- 
demn the  same  for  the  benefit  of  the  captors,  as  well  as  to 
take  cognisance  of  all  matters  relating  to  the  office  of  the 
lord  high  admiral  The  other  has  only  power  to  institute 
inquiries  into  misdemeanours  committed  in  merchant  ves- 
6els,  and  to  determine  petty  suits,  d:c.,  and  to  guard  the 
privileges  of  the  admiral  Tlie  former  are  usually  known 
by  the  name  of  prize  courts^  the  latter  by  that  of  instance 
cowts.  Appeals  from  vice-admiralty  courts  abroad  lay 
formerly  to  the  high  court  of  admiralty  in  England,  and 
from  tliat,  if  need  were,  to  the  high  court  of  delegates,  or 
:i  prize  cases  to  the  prize  commissioners.  By  an  Act  of 
lier  present  Majesty,  all  such  api)cals  lie  direct  to  the 
i^overcign,  who  refers  them  to  the  judicial  committee  of  the 
privy  council 

The  following  are  the  colonies  and  foreign  possessiiona  in 
which  vice-admiralty  courts  are  now  (1874)  established. 
Others  are  constituted  as  occasion  may  require,  in  case  of 
war:— 


Aden.     {Slave  trade  juris- 

diction  only.) 
Antigua,  Montscrrat;  and 

Barbuda. 
Australia,  South. 
Australia,  West. 
Bahamas. 
Bnrbadoes. 
Bermuda. 
Bombay . 

British  Columbia. 
British  Guiana. 
Calcutta. 
Canada. 

Cape  of  Good  Hope. 
Ceylon. 
Dominica. 
Kalkland  IslandSi 
Gambia. 
Gibraltar. 
Colli  Coast 
Grenada. 

Halifax,  NovaScotJt. 
Honduras. 
Hong  Kong. 
Jamaica. 
I^tbuan, 


^lalta. 

Mauritius. 

Montserrat. 

Natal. 

Nevis. 

New  Brunswick. 

Ncwroundland. 

New  South  WalcBfc 

New  Zealand. 

Prince  Edward's  Island. 

Quebec. 

Queensland. 

St  Christoplicr^ 

St  Helena.      "^ 

St  Lucia. 

St  Vincent  * 

Sierra  Leone. 

The  Sti-aits  Settlements, 
(PriHce  of  IValcs*  Island^ 
Singapore,  and  JMaeca,) 

Tasmania. 

Tobago. 

Tortola  and  Viigin  Isbnds. 

Trinidad. 

Vancouver's  Island. 

Victoria. 

Zanzibar.      {LimUed   slave 
trade  jurisdiction  only.) 


Lagos. 

Muilras. 

By  the  provisions  of  the  Vice-admiralty  Courts  Act  of  1863,  The 
governor  of  a  colony  is  ex  officio  vice-admiral,  and  the  chief-justice 
ix  ojicio  judge  of  the  vicc-admlralty  court 

In  none  of  the  patents  to  the  lord  high  atlmiral,  vico- 
admiral,  or  judge,  is  any  mention  made  of  prize  jurisdiction. 
Lord  ^Lins^cld  had  occasion  to  search  into  the  records  of 
the  court  of  admiralty  in  Doctors*  Commons,  to  ascertain 
on  what  foundation  this  jurisdictiou  was  e-xcrciscd  by  the 
judge  of  the  admiralty;  but  he  could  not  discover  any 
prize-act  books  farther  back  than  1G43;  no  sentences  far- 
ther back  than  164S.  The  registrar  could  go  no  farther 
back  than  1690.  "The  prior  records,*'  says  his  lordship, 
•*are  in  confusion,  illegible,  and  without  index."  The 
»rize  junsdiction  may  therefore  be  considered  as  of  modem 
authority,  and  distinct  altogether  from  the  ancient  powers 
given  to  the  admiral.  To  constitute  the  authority  for  trying 
prize  causes,  a  commission  under  the  great  seal  issues  to 
the  lord  high  admiral  at  the  commencement  of  every  war, 
to  will  and  require  the  court  of  admiralty,  and  the  lieu- 
tenant and  judge  of  the  said  court,  his  surrogate  or  surro- 
gates, to  proceed  upon  all  manner  of  captures,  seizures,"  and 
rei>ri5als,  of  all  ships  and  goods  that  are  or  shall  be  taken; 
and  to  hear  and  determine  according  to  the  couwe  of  the 
admiralty,  or  the  law  of  nations;  and  a  warrant' issues  to 
the  judge  of  the  admiralty  accordingly. 

The  admiralty  court  being  in  ^  respect  a  court  in 


which  foreigners  of  all  nations  may  become  suitors,  an 
appeal  may  bo  had  from  its  decisions  to  a  committee  of 
the  lords  of  the  privy  council,  ^who  hear  and  determiaa 
according  to  the  established  laws  of  nations. 

At  the  breaking  out  of  a  war,  the  lord  high  adioiral  also 
receives  a  special  commission  from  the  crown,  under  the 
great  se2\I,  to  empower  him  to  grant  letters  of  marque  and 
reprisals  against  the  enemy,  he  having  no  such  power  by 
his  patent  These  letter*  are  either  general  or  special: 
general,  when  granted  to  private  >men  to  fit  out  ships  at 
their  own  charge  to  annoy  the  enemy;  special,  when  jn  the 
case  of  any  of  our  merchants  being  robbed  of  their  estates 
or  property  by  foreigners,  the  king  grants  them  letters  of 
reprisal  against  that  nation,  though  wc  may  be  in  amity 
with  it  Before  tlie  latter  can  bo  sued  fol',  the  complainant 
must  have  gone  through  the  prosecution  of  his  suit  in  the 
courts  of  the  state  whoso  subjects  have  wronged  him;  where, 
if  justice  be  denied,  or  vexatiously  delayed,  he  must  first 
make  proof  of  his  loses  and  charges  in  the  admiralty  court 
here;  whereupon,- if  the  Crown  is  satisfied  he  has  pursued 
all  lawful  means  to  obtain  redress,  and  his  own  interceding 
should  produce  no  better  effect,  special  letters  of  reprisal 
are  granted;  not,  however,  as  must  be  evident,  until  a  very 
strong  case  has  been  made  out  This  custom,  which  we 
may  now  consider  as  obsolete,  seems  to  be  a  remnant  of  the 
law  of  ancient  Greece,  called  androlepsia,  by  which,  if  a 
-  man  was  slain,  the  friends  and  relations  of  the  deceased 
might  seize  on  any  three  citizens  of  the  place  where  the 
murderer  took  refuge,  and  make  them  slaves,  uuless  he 
was  delivered  up.  J§oth  Olivei*  Cromwell  and  King  Charles 
n.  granted  letters  of  reprisal.  In  1638  the  Due  d'Epcmon 
seized  on  the  ship  "  Amity"  of  London,  for  the  service  of 
the  French  king  against  the  Spaniard^  promising  full  satis- 
faction ;  but  none  being  made,  the  owners  obtained  letters  of 
reprisal  from  the  Protector,  and  afterwards,  in  1665,  from 
Charles  11.  In  1666  Captain  Butler  Barnes  had  letters  of 
reprisal  against  the  Danes.  The  Dutch  having  burnt  six 
Elnglish  merchant  vessels  in  the  Elbe,  within  the  territories 
of  Hamburg,  which  city,  instead  of  giving  any  assistance 
or  protection,  hindered  the  English  from  defending  them- 
selves, letters  of  reprisal  were  gi-anted  to  tho  sufferers 
against  that  city.  >  Lastly,  one  Justiniani,  a  noble  Genoese, 
being  indebted  in  a  large  sum  to  Joseph  Como,  a  merchant 
in  London,  which  he  had  several  years  solicited  for  with- 
out obtaining  satisfaction,  Captain  8cott,  commander  of 
his  Majesty's  ship  the  "  Dragon,"  stationed  at  that  time  in 
the  Mediterranean,  receiv  *  orders  to  make  reprisals  upon 
the  ships  of  that  republic;  upon  which  the  debt  was  paid. 

2.  The  Judge. — ^The  patents  to  the  judge  of  the  admiralty 
and  vice-admiralty  courts  run  pretty  nearly  in  the  same 
manner  as  those  of  the  lord  high  admiral,  and  point  out  the 
several  matters  of  which  he  can  take  cognisance.  The  Par- 
liament of  1640  established  the  office  of  judge  of  the  admi- 
ralty court  in  three  persons,  with  a  salary  of  £500  a-year 
to  each.  At  the  Restoration  there  were  two  judges  of  the 
high  court  of  admiralty,  which  sometimes  proved  incon* 
venient;  for  when  they  differed  in  opinion,  no  judgment 
could  be  had.  These  judges,  before  the  Revolution,  held 
their  appointment  only  during  pleasure.  •  At  that  period, 
and  under  the  provisions  of  the  Bill  of  Rights,  Sir  Charles 
Hedges  was  constituted  judge  under  the  great  seal  of 
England,  quamdiu  se  bene  gesserU,  with  a  salary  of  X400  a» 
year,  and  an  additional  £400  out  of  the  proceeds  of  prizes 
and  perquisites  of  the  admiralty;  but  in  the  year  1725  the 
latter  sum  was  diminished  from  the  ordinary  estimate  by  the 
House  of  Commons.  The  salary  of  Sir  James  Marriott 
from  1778  to  1782,  during  the  American  war,  ivas  JESOO 
a  year,  and  X3700  added  for  fees.  From  1794  to  1798, 
the  salary  was  X 1 780,  and  £2500  for  fees.  During  the  sir- 
jT^en  years  that  Sir  William  Scott  (Lord  Stowell)  was  judgo^ 
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trom  1798  to  1814,  the  salary  waa  £2600«  and  the  fees 
averaged  £2800  a-jear.  Under  the  3  (^ld  4  Vict.  <x  66, 
§  I,  the  aalaiy  is  £zed  at  {£4000  per  aQnum.  Ail  fees  of 
irhatever  kind«  formerly  payable  to  the  judge,  are  now 
paid  to  the  consolidated  jfuncL' 

The  oourt  of  adxniralty  is  «tt  present  (1873)  and  pend- 
ing the  erection  of  the  new  law  courts,  held  in  Westminster 
In  the  time  of  Henry  IV  it  was  held  in  Soathwark,  either 
at  a  quay  on  the  south  side  of  the  Thames,  or  in  the  ere- 
vhilo  church  of  St  Margaret-on-Hill,  most  likely  the  former. 
,6tow,  in  his  Sttrvey  (▲.D.  1598),  says — *'  A  part  of  this 
parish  church  of  St  Maigaret  is  now  a  court,  wherein  the 
assizes  and  sessions  be  kept;  end  the  court  of  admiralty  is 
also  there  kept"  Pepys  siao,  in  his  Diary  (17th  March 
1663),  describee  the  court  aa  sitting  thera  But  it  is  pro- 
bable that  the  sittings  in  St  Maigazef  s  CQiurch  were  com- 
menced shortly  before  Stow's  time;  for  in  the  floUs  of  Peu> 
Iiament»  11  Hen.  IV.  Na  61,  the  Commons  complain  that 
people  are  summoned  by  the  officers  of  the  admiral  d 
Lomdref  d  U  Key  de  WtUiam  Horton,  Suthwerhe,  Further, 
it  would  appear  from  an  appeal  made  to  the  king,  Henry 
IV ,  that  the  rule  then  was  for  the  admiral's  court  to  he 
held  upon  some  wharf  or  quay  within  the  flux  and  reflux 
of  the  tide.  In  the  reign  of  Heni;y  VIIL,  Horton's  Quay, 
Dear  London  Bridge,  is  mentioned  in  the  teoords  ot  the 
high  court  of  admiralty  (8d  Not.  1541}  aa  its  usual  place 
of  sitting. 

The  judges  of  the  vice-admiralty  courts  in  eertain  of  the 
colonies  Imiited  by  41  George  ^IIL  &  96,  are  allowed  a 
Bslary  not  exceeding  to  each  the  sum  of  £2000  a-year,  to 
be  paid  out  of  the  consolidated  fund  of  Qreat  Britain;  to- 
gether with  profits  and  emoluments  not  exceeding  to  each 
Uie  further  sum  of  £2000  per  annum,  out  of  the  fees  to  be 
taken  by  the  said  judges,  ol  which  a  table  is  directed  to  be 
fanng  up  in  some  conspicuous  place  in  the  court;  and  no 
judge  is  to  take  any  fee  beyond  those  specified,  directly  or 
bdlrectly,  on  pain  of  forfeiture  of  his  office,  and  being  pro- 
ceeded against  for  extortion;  and  on  his  retirement  &om 
office  after  six  years'  service,  or  from  some  permanent  infir- 
mity, the  Oown  may,  by  authority  of  the  Act  above  men- 
tioned, grant  unto  such  judge  an  annuity  for  the  term  of.  his 
life  not  exceeding  £1000  per  annum.  This  liberal  provi- 
sion puts  the  judges  of  the  colonial  courts  of  vice^dmiralty 
above  all  suspicion  of  their  decisions  being  influenced  by 
unworthy  motives— a  suspicion  they  were  not  entirely  free 
from  when  their  emoluments  depended  mainly  on  their  f eea 

During  the  war  of  1793-1815  a  session  of  oyer  and  te^ 
miner  to  try  admiralty  causes  was  held  at  the  Old  Bailey, 
now  the  eentral  criminal  court,  twice  a-year  The  commis- 
sion for  this  purpose  was  of  the  same  nature  with  those  which 
ore  granted  to  the  judges  when  they  go  on  circuit;  that  is  to 
say,  to  determine  and  punish  all  crimes,  offences,  and  mis- 
demeanours, and  abuses;  the  end  of  both  being  the  same, 
thdir  limUs  different,  the  one  relating  to  things  done  upon 
the  land,  the  other  to  thmgs  done  upon  the  water.  The 
lords  commissioners  of  the  admiralty,  all  the  members  of  the 
privy  council,  the  chancellor  and  all  the  judges,  the  lords 
of  the  treasury,  the  secretary  of  the  admiralty,  the  treasurer 
and  commiaaioneis  of  the  navy,  some  of  the  aldermen  of 
London,  and  several  doctors  of  the  civil  law,  were  the  mem- 
ber of  this  commission ,  any  four  of  whom  made  a  eourt 

The  proceedings  of  the  court,  now  probably  obsolete, 
were  continued  de  d%e  tn  diem^  or,  as  the  style  of  the  court 
was,  from  tide  to  tida 

Si  Tha  Regxetrar  of  tke  AdmxraUy  formerly  held  his 
place  by  patent  from  the  Crown.  Th«i  patent  was  issued 
under  the  great  seal  of  the  court  o(  adiniralty,  and  the 
appomtment  was  afterwards  confirmed  by  patent  under  the 
great  seal  of  the  Umted  Kingdom.  The  appointment  wss 
.  for  life,  and  was  often  granted  in  revenuon.     The  registrar 


had  no  salary,  the  amount  of  his  emoluments  depending^ 
on  the  captures,  droits,  dco.,  condemned  by  the  Coortk 
which  during  the  war  of  1793-4815  were  so  enormous  that 
in  1810  an  Act  was  passed  for  r^;ulating  the  offices  of 
registrars  of  admiralty  snd  prize  courts,  by  which  it  la 
enacted  '*  that  no  office  of  re^trar  of  the  high  court  of 
admiralty,  or  of  the  hi^  court  of  appeals  for  prizes,  or  high 
court  of  delegates  in  Qreat  Britain,  shall,  after  llie  expirsr 
tion  of  the  interest  now  vested  in  possession  or  reversion 
therein,  be  granted  for  a  longer  term  than  during  pleasure, 
nor  be  executed  l>y  deputy;  that  an  account  be  kept  in  the 
.said  offices  respectively  of  all  the  fees,  dues,  perquisites, 
emoluments,  and  profits  received  by  and  on  account  of  the 
said  registrars,  out  of  which  all  the  expenses  of  their  offices 
are  to  be  paid;  that  onb-third  of  the  surplus  shall  belong 
to  the  registrar  and  to  his  assistant  (if  an  assistant  should 
be  necessary),  and  the  remaining  two-thuds  to  the  consoli- 
dated fund  of  Qreat  Britain,  to  be  paid  quarterly  into  the 
exchequer;  the  account  of  such  eurplus  to  be  presented  to 
the  court  at  least  fourteen  days  before  each  quarter-day, 
and  veiified  on  oath."    Under  the  3  and  4  Vict  a  66» 

i2,  a  yearly  salary  of  £1400  is  substituted  for  "  all  fees, 
ues,  perquisites,  emoluments,  and  profits,"  and  which  may 
be  incroased  in  time  of  war  to  £2000.  The  duties  of  the 
r^istrar  are— 1.  To  keep  a  public  registry,  to  give  attend* 
ance  therein,  and  to  preserve  in  a  regular  manner  the 
registers,  acts,  records,  and  documents  belonging  to  the 
office;  2.  To  attend  all  sittings  of  the  court  of  admiralty, 
and  to  attend  the  judge  at  chambeis;  3.  To  draw  and 
iogn  all  warrants,  monitions,  commissions,  &c.,  issuing  from 
the  oourt;  to  attend  other  courts  with  minutes,  (kc,  of  the 
admiralty  court  when  required,  4.  To  have  the  custody  of 
ail  moneys  paid  into  oourt  or  ^d  out  of  court 

4.  7%R  Advocate^eneraL — ^This  officer  is  appointed  by 
warrant  of  the  lords  commissioners  of  the  admiralty  His 
duties  are— to  appear  for  the  brd  high  admiral  in  ms  court 
of  admiralty,  court  of  delegates,  and  other  courts;  to  movie 
and  debate  in  all  causes  wherein  the  rights  of  the  admiral 
are  concerned;  for  which  he  had  anciently  a  salaxy  of  20 
marks  (£13,  6a  8d.)  a-year.  In  May  1803,  Dr  William 
Battine,  who  was  appointed  in  1791,  had  an  addition  ot 
£200  to  his  salary,  *'for  his  extraordinary  trouble  and 
attendance  during  Uie  present  hostilities."  His  salary  was 
continued  to  him  aud  his  successor,  Dr  Arnold,  till  1^1 6, 
since  that  time  the  allowance  has  been  reduced  to  its 
original  amount  of  £13,  6&  8d.  Formerly  the  admiral's 
advocate  was  always  retained  as  leading  counsel,  but  after 
the  droits  were  transferred  to  the  crown,  ho  was  gradually 
supplanted  by  the  king's  advocate,  who  was  generally 
retained  m  aU  cases,  the  admiralty  advocate  acting  only  as 
junior  counsel,  and  while  the  former  during  the  war 
made  sometimes  from  £15,000  to  £20,000  a-year,  the 
latter  rarely  received  from  his  professional  duties  more 
than  from  £1500  to  £2000  a-year. 

5.  The  Couruel  and  Judgt-AdvooaU  for  the  qfairs  of  the 
Admiralty  and  Navy  is  the  law  officer  who  is  uhiefiy  con* 
suited  on  matters  connected  with  the  military  duues  of  tho 
lord  high  admiral.  He,  advises  also  on  all  legal  questiona 
His  salary  is  £100  a-ycar,  besides  his  fees,  which  in  timo 
of  war  may  be  reckoned  to  amount  to  from  £1200  to 
£1800  a-year  Till  the  present  reign  the  ollices  of  counsel 
of  the  admiralty  and  judgosidvocato  of  the  fleet  were  sepa- 
rate and  distinct,  the  latter  being  a  sinecure  ApiJOintmcnt, 
with  a  salary  of  £182.  10s.  attached  to  it  The  salary  b 
now  abolished  The  duties  are  very  bght,  the  veritable 
work  of  the  office  bi:iiig  di.richiir*;ed  by  deputy  judges- 
advocate  appointed  on  each  occariiuii  of  a  court'Uiartial, 
and  by  resident  law  agents  at  Portsmouth  aud  Plymouth. 
who  receive  salanes  in  beu  of  all  fecH  and  charges. 

d    The  SoUator  to  the  Aihntrul^  14.  also  an  officer  a^ 
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pointed  during  pleasure  by  the  lords  of  the  admiralty. 
He  is  tike  general  l^gal  adviser,  in  the  first  instance,  of  the 
lords  commissionera;  and  since  1869  thecQ  have  been 
culded  to  his  other  functions  those  of  registrar  of  public 
securities  and  custodian  of  all  public  securities  and  bonds 
belonging  to  tiie  admiralty.  His  salary  is  £1600  a-year 
in  lieu  of  all  fees,  bills,  and  disbursements,  with  an  allow- 
ance of  £1900  a-ycar  for  assistance  of  cl^ka.  His  office 
is  provided  for  him. 

7.  The  Procurator. — The  admiralty's  pjoctor  stands  pre- 
cisely in  the  same  situation  to  the  queen  s  proctor  that  hia 
advocate  does  to  that  of  the  queen,  though  there  >s  not  quite 
60  great  a  difference  in  their  emoluments.  They  act  as  the 
attorneys  or  solicitors  in  all  causes  concerning  the  queen's 
and  the  lord  high  admiral's  affairs  in  the  high  court  of 
admiralty  and  otiber  courta  All  prize  causes  are  conducted 
by  the  queenV  proctor.  It  is  supposed  that  in  some  years 
of  war,  in  the  early  part  of  the  centuiy,  the  proctor  did 
not  receive  less  than  £20,000  a-year. 

8.  The  Marshal.-^Thia  officer  receives  his  appointment 
from  the  lord  high  admiral  or  lords  commissioners  of  the 
admiralty.  His  appointment  is  under  the  seal  of  the  high 
court  of  admiralty  during  pleasure,  and  \b  confirmed  by 
letters  patent  from  the  Crown.  His  duties  are  to  arrest 
ships  and  persons;  to  execute  all  processes  or  orders  issuing 
from  the  court;  to  attend,  in  person  or  by  deputy,  the  judge 
with  the  silver  oar  (the  ancient  emblem  of  maritime  junsdic- 
ticn);  and  formerly  also  to  attend  executions.  It  is  al&o 
the  duty  of  the  marshal  or  his  deputy  to  arrest,  under 
warrant  from  the  admiralty,  any  officer  not  beneath  the 
rank  of  post  captain  who  may  be  ordered  for  trial  by  court- 
martial;  and  to  see  to  the  delivery  of  sentenced  prisoners 
to  their  place  of  punishment  His  emoluments  formerly  de- 
pended on  the  number  of  prizes  brought  into  port  for  con- 
demnation, and  the  numb^  of  ships  embaigoed,  and  might 
probably  be  ^reckoned  in  time  of  -war,  commtaitbue  annis, 
from  £1500  to  £2000  a-year,  out  of  which  he  had  to  pay 
about  £400  a-year  to  a  deputy.  He  had  no 'salary.  The 
office  can,  however,  be  no  longer  performed  by  deputy, 
except  in  case  of  illness,  §  9  of  the  3  and  4  Vict  &  66. 
The  marshal  is  now  paid  by  a  salary  of  £500,  in  addition 
to  his  travelling  expenses. 

(See  Orders  in  Council  since  February  1870;  Camp- 
bell's Liyes  of  the  British  Adfnirals;  O'Byme's  yaval 
BiograpJiical  IHetionary;  Rymer's  Foedera;  Pepys'  Nuvcd 
Cdlections,  and  PepyB*  Diary;  The  Black  Book  of  the 
Admiralty  (republished  by  the  Master  of  the  Rolls); 
Stephen's  Commentaries  on  the  Laws  of  England;  Stow's 
Survey  of  London;  Rolls  of  Parliament;  Report  of  Com- 
mittee appointed  by  the  Treasury  in  1836  to  inquire  into 
the  fees  and  emoluments  of  public  o^ces;  Sir  Harris 
Kicolas's  History  of  British  Navy).  (p.  w.  a.) 

Admiealtt,  Ibklaxd.  —  For  all  executive  functions 
Ireland  is  subject  to  the  jurisdiction  and  orders  of  the  lord 
liigh  admiral,  or  lords  commissioners  for  executing  the 
office,  of  Great  Britain.  For  judicial  purposes,  however, 
an  admiralty  court  sits  in  the  Four  Courts,  Dublin,  having 
a  judge,  a  registrar,  a  marshal,  andother  officers.  In  peace 
time  and  war  time  alike  it  exercises  only  an  instance  juris- 
dictioa     No  prize  commission  has  ever  issued  to  it 

Admibalty,  Scotland.  At  the  Uiuon,  while  the 
tiatioual  functions  of  the  lord  high  admiral  were  mei^ged 
in  the  English  office,  there  remained  a  separate  court  of 
admiralty,  with  subsidiary  local  courts,  having  civil  and 
criminal  jurisdictions  in  maritime  questions.-  The  separate 
coucta  were  abolished  in  1831,  and  their  powers  merged  in 
the  eourts  of  session  and  justiciary,  and  flie  local  courts. 

ADMIRALTY  CHARTS.  These  useful  aids  to  naviga- 
tion  are  constructed  in  the  hydrognphic  department  of  the 
Hritiah  Admiralty,  by  spedally^ippointed  aurveyors  and 


draughtsmen,  and  they  are  issued  to  the  public  by  order  ol 
the  lords  commissioners  of  the  admiralty.  They  are  divided 
into  various  sections  as  follows: — 1.  English  and  Irish 
Channels  and  coasts  of  the  United  Kingdom;  2.  North 
Sea  and  adjacent  coasts;  3.  Baltic  Sea;  4.  North  and  west 
coasts  of  France,  Spain,  and  Portugal;  5.  Mediterranean, 
Black  Sea,  and  Sea  of  Azov ;  6.  Atlantic  Ocean  and  Islands; 
7.  Arctic  Sea  and  north  and  east  .coasts  of  America;  8. 
West  Indies,  Gulf  of  Mexico,  &c.;  9.  South  America, 
east  coast;  10.  West  coasts  of  South  and  North  Am(9> 
rica;  11.  Africa,  Madagascar,  Mauritius,  |led  Sea,  ^;, 
12.  East  Indies,  Arabian  coast,  &c.;  13.  Indian  Archi- 
pelago, China  Sea,  Japan,  &c. ;  14.  Australia,;New  Zealand, 
kc.\  15.  F!acific  Ocean  islands.  They  ar^  ^bout  3000  in 
number,  of  various  sizes  and  scales^  and  the  prices  vary 
from  6d.  to  10s.  Accompanying  the  ehazts  there  ai% 
books  of  sailing  directions,  tables,  and  lists  of  lights. 
Similar  charts  as  those  of  the  British  Admiralty  are  issued 
by  the  United  States  Coast  Survey,  as  well  as  by  the 
Russian  and  French  governments.  The  Superintendent 
of  the  United  States  Coast  Survey  issues  an  annual  report, 
showing  the  progress  of  the  survey,  and  ooiitaining  much 
visJuable  information. 

ADMIRALTY  ISLAND,  an  island  belonging  to  the 
United  States,  about  90  miles  long  from  N.  to  S.,  and  25 
miles  broad,  lying  between  S^g  George  IIL  Ardiipelago 
and  the  mainland,  in  68*"  N.  lat.,  134*  W.  long.  Its 
coasts,  which  are  generally  steep  and  rocky,  are  indented 
with  several  accessible  an^  commodious  bays.  The  island 
has  abundance  of  good  water,  and  is  cov^ed  with  pines, 
which  grow  there  to  a  very  large  size. 

ADMIRALTY  ISLANDS,  a  group  of  abojit  forty 
islands  lying  to  the  N.K  of  Nl3w  Quinea,  between  2''  and 
3**  S.  lat.,  and  He**  18'  and  147**  46'  K  long.  The  largest 
is  about  50  miles  in  length ;  the  others  are  very  small,  and 
all  rise  but  little  above  the  sea-leveL  Their  exuberant 
vegetation,  and  in  particular  the  groves  of  cocoa-nut  trees, 
give  ^eni  a  very  beautiful  appearance.  The  islands  were 
discovered  by  the  Dutch  in  4616,  but  have  seldom  been 
visited,  access  being  difficult  on  account  of  the  surrounding 
reefs.    The  natives  are  tall,  and  of  a  tawny  colour. 

ADOLPHUS,  John,  historian  and  hamster,  was  bom 
in  London  on  the  7th  August  1768.  He  was  educaled 
Under  the  care  of  a  grand-uncle,  and  after  making  a  voyago 
to  the  West  Indies  was  enrolled  as  an  attorney  about  the 
year  1790.  Called  to  the  bar  in  1807,  he  devoted  him- 
self to  practice  in  criminal  causes,  and  in  a  few  years 
attained  a  leading  position  among  Old  Bailey  oounscL  His 
masterly  defence  of  Thistlewood  and  the  Oato  Street  con- 
spirators, for  which  he  had  been  retained  only  a  few  hours 
before  the  trial,  did  much  to  extend  his  reputation.  He 
was  very  skilful  in  the  management  of  his  cases,  but  his 
hastiness  of  tempei  frequently  led  to  unseemly  altercations 
with  other  Counsel  He  held  a  good  position  in-  society,  • 
and  was  on  terms  of  intimacy  with  the  leading  literary 
men  of  the  day.  The  History  of  England  from  the  Acces- 
sion of  George  IIL  to  1783,  which  he  published  in  1802, 
was  favourably  noticed  in  the  Edinburgh  Review  for  its 
impartiality  and  accuracy.  A  new  and  enlarged  edition 
of  this  work,  in  eight  volumes,  was  in  preparation,  but 
only  seven  volumes  were  completed  when  the  author  died, 
16th  July  1845.  His  other  literary  works- were — Bio- 
graphical Memoirs  of  the  French  Revolution  (1799);  The 
British  Cabinet  (1799);  HisUny  of  France  from  1790  to 
1802  (1803) ;  Memoirs  of  John  Bannister. 

ADOLPHUS,  John  Leycestkr,  son  of  the  above,  also 
a  distinguished  barrister  (died  1862),  was  the  first  to 
pierce  the  mask  of  the  autiior  of  Waverley,  in  a  series  of 
critical  letters  addressed  to  Richard  Heber,  which  he  pub- 
^Lished  in  1821. 
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ADONIS,  according  to  some  anthors,  the  son  of  Tfaeiaa, 
long  of  Assyria,  and  his  daughter  Smyrna  [Myrrha],  was 
the  favbunie  of  Yenua  He  viiM  fond  of  hunting;  and 
Venus  often  warned  him  not  to  attack  the  larger  wild 
beasts;  but  nei^ecting  the  advice,  he  was  killed  by  a 
^ild  boar  he  1;^  ra^dy  wounded.  Venus  was  incon- 
solable, and  turned  him  into  a  flower  of  a  blood  colour, 
supposckl  by  sozue^t<^  be  an  ^emone.  Adonis  had  to 
^nd  hnlf  the  year  in\the  lower  regions,  but  during  the 
other  half  he  was-pennltted  to  revisit  the  upper  world, 
and  pass  tBe  time  with  Venus.  No^grief  was  ever  more 
celebrated  than  that  of  Venus  for  Adonis,  most  nations 
round  the  Mediterranean  having  perpetuated  the  memory 
of  it  by  anniversaiy  ceremonies.  ''The  tale  of  Adonis 
fKeightlG/s  Mythology)  is  evidently  an  eafltem  mytL 
His  Qf^-n  name  and  those  of  his  .parents  refer  to  that  part 
of  the  world.  He  appears  to  be  the  same  with  the 
Thammuz  mentioned  by  the  prophet  Ezekiel  (viiL  14),  and 
to  be  a  FhcBnician  personification  of  the  sun,  who  during 
part  of  the  year  is  absent,  or,  as  the  legend  expresses  it, 
with  the  goddess  of  the  under  world;  duxing  the  remainder 
with  Astarte,  the  regent  of  heavenl"  Among  the  £!gyptians, 
Adonis  is  supposed  to  have  been  adored  UQder  the  name 
of  Osiris,  the  husband  of  Isis ;  but  he  was  sometimes  called' 
by  the  name  of  Ammuz  or  Thammuz,  the  concealed,  to 
iienote  probably  his  death  or  burial  It  has  been  thought 
it  ij  he  •  the  Hebrews  call  the  dead  (P&  cvi  28,  and 
Lev.  six.  28),  becaose  his  worshippers  wept  for  him,  and 
represented  him  as  one  dead;  and  at  other  times  they 
caJl  him  the  image  o/Jealauty  (Ezek.  viiL  3,  5),  because  he 
'tras  an  object  of  jedousj  to  other  gods,  llie  Syrians, 
Phoenicians,  and  Qppiians  worshipped  Adonis;  and  Calmet 
wss  of  opinion  that  this  worship  may  be  identified  with 
that  of  the  Moabitish  Baal-peor.  Modem  critics  plausibly 
connect  the  divine  honours  paid  to  Adonis  with  the 
mysterioos  rites  of  phallic  worship,  which,  in  some  shape 
or  other^  prevailed  so  extensively  in  the  ancient  world* 

ADONIS,  in  Ancient  Oeograpky,  a  small  river  rising 
in  Mount  Lebanon,  and  falling  into  the  sea  at  Byblus. 
When  in 'flood  its  waters  exhibit  a  deep  red  tinge;  hence 
the  legend  that  connects  it  with  the  wound,  of  A£>nik 

*'  While  smooth  Adonia  from  his  zuttiTe  rock, 
Canporple  to  the  sea,  suppoe'd  with  Uood 
Of  Thammuz  yearly  wounaed." — MiLTOir. 

ADONIS,  a  genus  of  ranunculaceous  plants,  known 
comiaionly  by  the  names  of  Pheasant's  Eye  and  Flos 
Adonje,  There  are  ten  or  twelve  species  given  ,by  authors, 
but  they  may  be  probably  induced  to  three  or  f  dor.  There 
are  iwo  indigenous  species,  Adonis  dutHmnalisBJid  Adonis 
cEsUvaUs.  Tiney  are  commonly  cultivated.  An  early  flower- 
ing species,  Adonis  vernaUs,  is  well  worthy  oi  cultivation. 

ADOPTIAN  CONTROVERSY,  a  controversy  relating 
to  the  sonship  of  Chiist,  raised  in  Spain  .by  EHpandus, 
archbishop  of  Toledo,  and  Felix,  bishop  of  Urgel,  towaids 
the  dose  of  the  8th  century.  By  a  modification  of  the 
doctrine  of  Nestorius  they  maintained  that  Christ  was 
really  the  Son  of  God  in  his  divine  nature  alone,  and  that 
in  his  human  nature  he  was  onty  the  Son  of  Qod  by  adop- 
tion. It  was  hoped  that  this  view  would  prove  more 
acceptable  to  the  Mahometans  than  the  ortiiodox  doe- 
trine,  and  Elipandus  especially  was  very  diligent  yi  pro- 
pagating it  '  Felix  was  instrumental  in  introducing  it  into 
that  part  of  Spain  which  belonged  to  the  Franks,  and 
Charlemagne  thought  it  necessary  to  assemble  a  s]mod  at 
Eatisbon  (792),  before  which  the  bishop  was  summoned  to 
explain  and  justify  the  new  doctrine.  Instead  of  this  he 
renounced  it,  and  confirmed  his  renunciation  by  a  solemn 
oath  to  Pope  Adrian,  to  whom  the  synod  sent  him.  The 
recantation  ^as  probably  inmncnre,  for  on  returning  to  his 
dioceae  he  taught  adoptianism  an  befora     Another  synod 


was  held  at  Frankf6rt  in  794,  by^'which  the  new  doctrine^ 
was  again  formally  oondemneil,  though  neither  Felix  nor 
any  of  his  followers  appeared.     A  friendly  letter  from 
^cuin,  and  a  controversial  pamphlet,  to  which  Felix  re- 
plied, were  followed  by  the  sending  of  several  commissions 
of  clergy  to  Spain  to  endeavour  to  put  down  the  heresy. 
Archbishop  Leidfad  of  Lyons  being  on  one  of  these  com- 
missions,  persuaded  Felix  to  appear  before  a  synod  at 
Aix-larChapelle  in  799.     There,  after  six  days'  disputing 
with  Alcuin,  he  again  recanted  his  heresy.   The  rest  of  his 
life  was  spent  Jxndiftt  the  supervision  of  the  archbishop  at 
Lyons,  where  he  died  in  816.    Elipandus,  secure  in  his  see 
at  Toledo,  never  swerved  from  the  adoptian  views,  which, 
however,  were  almost  universally  abandoned  after  the  two 
leaders  cUed.  The  controversy  was  revived  by  solitaiy  advo- 
cates of  the  heretical  opinions  more  than  once  during  the 
Middle  Ages,  and  the  questions  on  which  it  turns  have,  in 
one  form  or  another,  been  the  subject  of  frequent  discussion. 
ADOPTION,  the  act  by  which  the  relations  of  paternity 
and  filiation  are  recognised  as  legally  existing  between 
persons  not  so  related  by  nature.     Cases  of  adoption  were 
very  frequent  among  the  Greeks  and  Romans,  and  the 
custom  was  accordingly  very  strictly  regulated  in  their  laws. 
In  Athens  the  power  of  adoption  was  allowed  to  aU  citizens 
jvho  were  of  sount^  mind,  and  who  possessed  no  male  off- 
spring of  th^ir  own,  and  it  could  be  exercised  either  during 
lifetime  or  by  testament.    The  person  adopted,  who  re* 
qtdred  to  be  himself  a  dtisen,  was  enrolled  in  the  family 
and  demus  of  the  adoptive  fiither,  whose  name,  however,  ho 
did  not  necessarily  assume.     In  the  interest  pf  the  next  of 
kin,  whose  rights  were  affected  by  a  case  of  adoption,  it 
was  provided  that  the  registration  should  be  attended  with 
^rtain  formalities,  and  that  it  should  take  place  at  a  fixed 
time — the  festival  of  ^e  Thargdia.     The  rights  and  duties 
of  adopted  children  ^ere  almost  identical  with  those  of 
natural  offspring,  and  could  not  be  renounced  except  in  the 
case  of  one  who  had  begotten  children  to  take  his  place  in 
the  family  of  his  adoptive  father. ,   Adopted  into  another 
family,  children  ceased  to  have  any  claim  of  kindred  or 
inheritance  through  their  natural  father,  though  any  rights 
they  might  have  through  their  mother  were  not  similarly 
affected.     Among  the  Romans  the  existence  of  the  paxria 
potestas  gave  a  peculiar  s%nificance  to  the  custom  of  adop- 
tion,    l^e  motive'  to  the  act  was  not  so  generally  child- 
lessness, or  the  gratification  of  affection,  as  the  desire  to 
acquire  those  civil  and  agnate  rights  whiah  were  founded 
on  the  patrid  potesta^    It  was  necessary,  hpwever  that  the 
adopter  should  hava  no  children  of  his  own,  and  that  he 
should  be^of  such  an  age  as  to  preclude  reasonable- expec- 
tation of  any  being  bom  to  hinu     Another  limitation  as  to 
age  was  imposed  by  the  maxim  adoptio  indtatur  naturam, 
which  requued  the  adoptive  father  to  be  at  least  eighteen 
years  older  than  the  adopted  children.     According  to  the. 
same  maxim  eunuchs  were  not  permitted  to  adopt,  as  being' 
impotent  to  beget  children  for  themselves.     Adoption  was 
of  two  kinds  according  to  the  state  of  the  person  adopted, 
who  might  be  either  still  under  the  patria  potestas  {alieni 
juris),  or  his  own  master  (sui  j%aris).     In  the  former  case 
the  act  was  one  of  adoption  proper,  in  the  latter  case  it  was 
styled  adtrogaition,  though  the  term  adoption  was  also  used 
in  a  ^eneial  sense  to  describe  both  species.     In  adoption 
proper  the  itatural  father  publicly  sold  his  child  to  the 
adoptive  father,  and  the  sale  being  thrice  repeated,  the 
maxim  of  tJie  Twelve  Tables  took  effect.  Si  pater  JUium  ter 
venvnduit,  filius  a  poire  liber  esto.     The  process  was  rati-! 
fied  and  completed  by  a  fictitious  action  of  recovery  brought 
by  the  adoptive  father  against  the  natural  parent,  which  the 
latter  did  not  defend,  and  which  was  therefore  known  as  the 
cesno  in  jure.     Adrogation  could  be  accomplished  origin* 
ally  only  by  the  audlbrlty  of  the  people  assembled  in  the^ 
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,  ComitlAj  but  from  tHe  time  of  Diocletian  it  was  effected  by 
an  imperial  rescript.  I  Females  could  not  be  adrogated, 
aud,  as  they  did  not  possess  the  pairia  potesUu,  they  could 
not  exercise  the  right  of  adoption  in  either  kind.  The 
whole  Roman  law  on  the  subject  of  adoption  will  be  found 
in  Justinian's  InstiiuUt,  lib.  i  tit.  1 1.  In  Hindoo  law, 
OS  in  neariy  every  ancient  system,  wills  are  almost  un- 
known, and  adoptions  take  their  place.  The  strict  law 
of  adoption  in  India  has  been  relaxed,  to  the  extent 
that  a  Hindoo  widow  may  adopt  when  her  deceased 
husband  has  not  done  so.  Adoption^is  not  recognised 
in  the  laws  of  England  and  Scotland,  though  there 
are  legal  means  by  which  one  may  be  enabled  to  assume 
the  name  and  anns  and  to  inherit  the  property  of  a 
stranger.  In  France  and  Germany,  which  may  be  said 
to  have  embodied  the  Roman  law  in  their  jurispru- 
dence, adoption  is  regulated  according  to  the  principles 
of  Justinian,  though  with  several  more  or  less  important 
modifications,  rendered  necessary  by  the  usages  of  these 
cotmtries  respectively.  The  part  played  by  the  legal 
fiction  of  adoption  in  the  constitution  of  primitive  society 
and  the  civilisjation  of  ^the  race  is  so  important,  that  Sir 
Ilcnry  S.  Maine,  in  his  valuable  work  on  Ancient  Law, 
expresses  the  opinion  that,  had  it  never  existed,  the  primi- 
tive groups  of  mankind  could  not  have  coalesced  except  on 
terms  of  absolute  superiority  on  the  one  side,  and  absolute 
subjection  on  the  other.  With  the  institution  of  adoption, 
however,  one  people  might/ei^»  itself  is  descended  from  the 
same  stock  as  the  people  to  whose  sacra  geniUicia  it  was  ad- 
mitted ;  and  amicable  relations  were  thus  established  between ' 
stocks  which,  but  for  this  ext)edient,  must  have  submitted 
to  the  arbitrament  of  the  sword  with  all  its  consequences. 

Adoption,  as  a  Biblical  term,  occurs  only  in  the  New 
Testamenl,  In  Old  Testament  history  the  practice  was 
unknown,  though  cases  approximating  to  it  have  been 
pointed  out.  In  the  New  Testament  vloO^ota  occurs  in 
several  passages,  on  which  is  founded  one  of  the  leading 
doctrines  of  theology. 

ADOSATION(from  m,  oKj,  the  mouth,"  or  fr6m  oro,  to 
pray)-,  an  act  of  homage  or  worship  which,  among  the 
Romans,  was  performed  by  raising  the  hand  to  the  mouth, 
kissing  it,  and  then  waving  it  in  the  direction  of  the 
adored  object  The  devotee  had  his  head  covered,  and 
after  the  act  turned  himself  round  from  left  to  right. 
Sometimes  he  kissed  the  feet  or  knees  of  the  images  of  the 
gods  themselvQs,  and  Saturn  and  Hercules  were  adored 
with  the  head  bare.  By  a  natural  transition  the  homage 
that  was  at  first  paid  to  divine  beings  alone  came  to  be 
paid  to  men  in  token  of  extraordinary  respect  Those 
who  approached  the  Qreek  and  Roman  emperors  adored  by 
bowing  or  kneeling,  laying  hold  of  the  imperial  robe,  and 
presently  withdrawing  Uie  hand  and  pressing  it  to  the  lips. 
In  eastern  countries  adoration  was  performed  in  an  attitude 
still  more  lowly.  .  The  Persian  method,  introduced  by 
Cyrus,  was  to  bend\  the  knee  and  fall  on  the  face  at  the 
prince's  feet,  striking  the  earth  with  the  forehead,  and 
kissing  the  ground.  Homage  in  this  form  was  refused  by 
Conon  to  Artaxerxes,  and  by  Callisthenes  to  Alexander  the 
(ireat  In  England  the  ceremony  of  kissing  the  king's  or 
queen's  hand,  and  some  other  acts  which  are  performed 
kneeling,  may  bo  described  as  forms  of  adoratioa  Adora- 
tion is  applied  in  the  court  of  Rome  to  th^  ceremony  of 
Idssing  the  Pope's  foot,  a  custom  which  is  said  to  have 
been  introduced  by  the  popes  after  the  example  of  the 
Emperor  Diocletian.  In  the  Romish  Church  a  distinction 
is  xnade  between  Latria,  a  worship  due  to  God  alone,  and 
Dvlia  or  Hyperdulia,  the  adoration  paid  to  the  Virgin, 
aaints,  martyrs,  crucifixes,  the  host,  <bc.    • 

ADOUR,  the  ancient  Aturus,  a  river  of  France  which 
itees  near  Bardge,  in  the  department  of  Upper  Pyrenees, 


and,  flowing  first  northwards,  then  with  a  circuit  to  thi 
west,  passes  through  the  departments  of  Gers  and  Landea^ 
and  falls  into  the  Bay  of  Biscay  3  miles  below  Bayonne. 
Its  length  is  about  180  miles,  and  it  is  navigable  for  about 
70  miles,  as  far  as  St  S^ver.  Bagn^res-de-Bigorre,  Tarbes, 
and  Dax  are  the  other  important  towns  on  its  banks. 

ADOWA,  the  capital  of  Tigrd,  in  Abyssinia,  is  situated 
in  14  12  N.  lat,  dQ""  3'  &  long.,  ^n  the  left  bank  of 
the  River  Hasam,  145  miles  N.E.^  of  Gondar.  It  is  built 
on  the  eastern  declivity  of  a  hill  overlooking  a  small  plain, 
and  has  regular  streets,  ornamented  with  trees  and  gardens. 
The  town  derives  its  chief  importance  from  its  situation  oo 
the  route  between  Massowah  and  Gondar,  which  has  caosed 
it  to  become  the  great  entrepot  of  traffic  between  the  ex- 
tensive table-land  of  Tigr6  and  the  coast  Gold  and  ivoiy  \ 
are  included  in  its  transit  trade,  and  liardware  is  manu- 
factured, as  well  as  the  coarse  cotton  cloth  which  drcuiates 
in  Abyssinia  as  the  medium  of^exphange  in  place  of  money. 
Population  about  6000. 

ADR  A,  the  ancient  iC((£«ra,"  a  seaport  of  Spain  on  the 
Mediterranean,  in  the  province  of  Almeria,  60  miles  S.£b 
of  Grenada.  Lead  is  Extensively  wrought  in  the  neigh- 
bourhood, and  exported  to  Marseilles.  The  other  exports 
include  \^eat  and  sugar.     Population,  7400. 

ADRASTUS,  in  Legendary  History,  was  the  son  of 
Talau!^,  king  of  Argos,  and  Lysianassa,  daughter  of  Folybus, 
king  of  Sicyon.  Being  driven  from  Aijgos  by  Amphiaraos, 
Adrastus  repaired  to  Sicyon,  where  he  became  king  on  the 
death  of  Polybus.  After  a  time  he  was  reconciled  to 
Amphiaraus,  to  whom  he  gave  his  sister  in  marriage, 
returned  to  Argos,  and  occupied  the  throne.  He  acquired 
great  honour  in  ike  famous  war  against  'Thebes,  which  he 
undertook  for  the  restoration  of  his  son-in-law  Polynices, 
wwho  had  been  deprived  of  his  rights  by  his  brother  Eteodes, 
notwithstan4ing  the  agreement  between  them,  i  Adrastna, 
followed  by  Polynices  and  Lydeus,  his  two  sons-in-law, 
Amphiaraus,  his  brother-in-law,  Capaneus,  Hippomedon, 
and  Parthenopaeus,  marched  against  the  city  of  Thebes,  and 
on  his  way  is  said  to  have  founded  the  Nemean  games. 
This  is' the  expedition  of  the  Seven  Worthies  against  Tkdes 
which  the  poets  have  made  nearly  as  famous  as  the  siege 
of  Troy.  As  Amphiaraus  had  foretold,  they  all  lost  their 
lives  in  this  war  except  Adrastus,  who  was  saved  by  the 
speed  of  his  horse  Arion.  ^  Ten  years  after,  at  the  instil 
gation  of  Adrastus,  the  war  Was  renewed  by  the  sons  of 
the* chiefs  that  had  fallen.  This  expedition  was  called 
the  War  of  the  Epigoni,  and  ended  in  the  taking  and 
destruction  of  Thebes.  None  of  the  followers  of  Ad^tus 
perished  in  it  except  his  son  iBgialeus.  The  death  of 
this  son  afiected  Adrastus  so  mucn  that  he  died  of  grid 
at  Megara,  as  he  was  leading  back  his  victorious  army. 

ADRIA,  a  city  of  Italy,  in  the  province  of  Rovigo, 
between  the  rivers  Po  and  Adige.  It  is  a  place  of  great 
antiquity,  and  was  at  an  early  period  a  seaport  of  such 
importance  and  celebrity  as  to  give*  name  to  the  sea  oo 
which  it  stood!  Originally  an  Etruscan  colony,'  it  enjoyed 
for  a  time  remarkable  prosperity;  but  under  the  Romans 
it  appears  never  to  have  been  of  much  importance,  and 
after  the  fall  of  the  Western  Empire  it  rapidly  declined. 
The  dykes  which  protected  the  surrounding  countiy  from 
inundation  were  neglected,  the  canals  became  choked,  and 
the  mud  and  other  deposits  brought  down  by  the  voters  of 
the  Po  and  Adige  caused  a  gradual  extension  of  the  land 
into  the  Adriatic,  so  that  Adria  ceased  to  be  a  seaport,  and 
is  now  16  miles  from  the  sea,  on  whose  shores  it  fonneriy 
stood.  By  the  draining  of  the  neighbouring  lands,  the 
modwn  town  has  been  much  improved.  It  has  some  trade 
in  grain,  cattle,  fish,  wine,  and  earthenware,  is  the  seat  o( 
a  bishopric,  and  has  a  museum  of  Greek  and  Roman  anti* 
quities.    A  little  to  the  south^  extensive  remaina  of  the 
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ancient  city  hare  been  discovered  deeply  imbedded  in  the 
socumolated  BoiL     The  population  of  Adria  ia  10,000. 

ADRIA  (&  *A^9— Acts  xxvii.  27)  in  St  Paul's  time 
meant  all  that  part  of  the,  Mediterrancr.a  ba^ween  Crete 
and  Sicily.  This  fact  is  of  importance,  as  it  relieves  us 
from  the  necessity  of  finding  the  island  of  Melita,  on  which 
Paul  was  shipwrecked,  in  the  present  Adriatic  Gulf. 

ADRIAN,  a  town  of  the  United  States,  capital  of 
Lenawee  co.,  Michigan,  situated  on  a  branch  of  the  Raisin 
river,  and  on  the  Michigan  Southern  Railway,  73  miles 
W.S.W.  of  Detroit.  Adrian  is  the  centre  of  trade  for  the 
surrounding  district,  which  is  chiefly  grain-producing.  Its 
extensive  water-power  is  employed  in  mills  of  various  kinds. 
It  has  several  fine  churches  and  other  public  buildings. 
Population  in  1870. 8438. 

ADRIAN,  PuBLius  JEliv8,  Roman  emperor.  See 
Hadrian  and  Roman  History. 

ADRIAN  (sometimes  written  Hadrian)  was  the  name 
of  six  popes ; — 

Adrian  I.,  son  of  Theodore,  a  Roman  nobleman,  occupied 
the  pontifical  chair  from  772  to  795.  Soon  after  his 
accession  the  territory  that  had  been  bestowed  on  the 
popes  by  Pepin  was  invaded  by  Desiderius,  king  of  the 
Longobards,  and  Adrian  found  it  necessary  to  invoke  the 
aid  of  Charlemagne,  who  entered  Italy  with  a  large  army, 
and  repelled  the  enemy.  The  nope  acknowledged  the 
obligation  by  conferring,  upon  the  emperor  the  title  of 
Patrician  of  Rome,  and  Charlemagne  made  a  fresh  grant  of 
the  territories  orginally  bestowed  by  his  father,  with  the 
addition  of  Ancona  and  Benevento.  The  friendly  relations 
thos  established  between  pope  and  emperor  continued 
onbroken,  though  a  serious  difference  arose  between  them 
on  the  question  of  the  worship  of  images,  to  which  Charle- 
magne and  the  Oallican  Church  were  strongly  opposed, 
while  Adrian  favoured  the  views  of  the  Eastern  Church, 
and  approved  the  decree  of  the  Council  of  Nicsea  (787), 
confirming  the  practice  and  excomnmnicating  the  icono- 
dasts.  It  was  in  connection  with  this  controversy  that 
Charlemagne  wrote  the  so-called  Libri  Carolini,  to  whicH 
Adrian  replied  by  letter,  anathematising  all  who  refused 
to  worship  the  images  of  Christ,  or  the  Virgin,  or  saints. 
Notwithstanding  this,  a  synod,  held  at  Frankfort  in  794, 
anew  condemned  the  practice,  and  the  dispute  remained 
unsettled  at  Adrian's  death.  An  epitaph  written  by 
Charlemagne  in  verse,  in  which  he  styles  Adrian  '*  father," 
proves  that  his  friendship  with  the  pontiff  was  not  dis- 
turbed by  the  controversy  in  which  they  were  so  long 
engaged.' 

Adrian  II.,  bom  at  Rome,  became  pope  in  867,  at  the 
age  of  se^enty-siz.  He  faithfully  adhered  to  the  ambi- 
tious policy  of  his  immediate  predecessor,  Nicholas  I.,  and 
used  every  means  to  extend  his  authority.  His  persistent 
endeavours  to  induce  Charles  the  Bald  to  resign  the  king- 
dom of  Lorraine  to  the  emperor  were  unsuccessfiH. 
Hincmar,  archbishop  of  Rheims,  who  had  crowned  Charles, 
denied  the  pope's  right  to  interfere  in  the  matter,  and 
niaintained  that  the  threatened  excommunication  of  the 
king's  adherents  would  have  no  validity.  Adrian  was  for 
the  tim%  more  successful  in  his  contest  with  the  patriarch 
of  Constantinople — the  sentence  of  deposition  he  passed 
upon  Photius  being  confirmed  by  a  council  of  the  Ekistern 
Church  held  in  869-70.  His  arrogant  measures  were, 
howeTer,  the  immediate  occasion  of  the  schism  between  the 
Greek  and  Latin  churches.  Adrian  had  himself  been 
married,  but  put  away  his  wife  on  ascending  the  papal 
throne,  and  a  council  called  by  him  at  Worms  in  Q68 
decreed  the  celibacy  of  the  clergy.     He  died  in  872. 

Ad2Ian  IIL,  born  at  Rome,  succeeded  Martin  IL  in 
884,  and  died  in  885  on  a  journey  to  Worms. 

iU)RiAN  TV.    whose  name  was  Nicholas  Breakspeore, 


was  bom  before  1100  a.d.  at  Langley,  near  St  Albans,  in 
Hertfordshire,  and  is  the  only  Englphman  who  has  occupied 
the  papal  chair.  His  request  to  be  allowed  to  take  the 
habit  of  the  monastery  of  St  Albans  having  been  refused 
by  Abbot  Richard,  he  proceeded  to  Paris,  where  he  studied 
with  diligence,  tfnd  soon  attained  great  proficiency,  espe« 
cially  in  theology.  Being  admitted,  after  a  period  of  pro* 
bation,  a  regular  clerk  in  the  monastery  of  St  Rufus,  in 
Provence,  he  distinguished  himself  so  much  by  his  learning 
and  strict  observance  of  the  monastic  discipline  that  he  wa? 
chosen  abbot  when  the  o£Sce  fell  vacant  His  merit  became 
known  to  Pope  Eugenius  III.,  who  created  him  cardinal 
bishop  of  Alba  in  114 6,  and  sent  him  two  years  later  as  his 
legate  to  Denmark  and  Norway.  On  this  mission  he  con- 
verted many  of  the  inhabitants  tg  Christianity,  and  erected 
Upsal  into  an  archiepiscopal  see.  Soon  after  his  return  to 
Rome,  Anastasius,  sue  lessor  of  Eugenius,  died,  and  Nicholas 
was  unanimously  chosen  pope,  against  his  own  inclination, 
in  Nov.  1154.  On  hearing  of  the  election,  Henry  II.  of 
England  sent  the  abbot  of  St  Albans  and  three  bii^ops  to 
Rome  with  his  congratulations,  which  Adrian  acknowledged 
by  granting  considerable  privileges  to  the  monastery  of  St 
Albans,  including  exemption  frdm  all  episcopal  juria* 
diction  except  that  of  Rome.  The  bestowal  by  Adrian  of 
the  sovereignty  of  Ireland  upon  the  English  monarch  wai 
a  practical  assertion  of  the  papal  claim  to  dispose  of  king* 
doms.  The  act,  besides  facilitating  and  hastening  the 
subjection  of  Ireland  to  England,  was  also  the  means  of 
inducing  Henry  to  yield  the  long-contested  point  of  lay 
investiture  to  ecclesiastical  offices.  The  beginning  of 
Adrian's  pontificate  was  signalised  by  the  energetic 
attempts  of  the  Roman  people  to  recover  their  ancient 
liberty  under  the  consuls,  but  the  pope  took  strong 
measures  to  maintain  his  authority,  compelling  the  magis- 
trates to  abdicate,  laying  the  city  under  an  interdict,  and 
procuring  the  execution  of  Arnold  of  Brescia  (1155).  In 
the  same  year  he  excommunicated  William,  king  of  Sicily, 
who  had  ravaged  the  territories  of  the  church,  but  the  ban 
was  removed  and  the  title  of  King  of  the  Two  Sicilies 
conferred  on  William  in  the  folTbwir^  year,  on  the  promise 
of  a  yearly  tribute  to  the  Holy  See.  With  Adrian  com- 
menced the  long  and  bitter  conflict  between  the  papal 
power  and  the  house  of  Hohenstaufen  which  ended  in  the 
humiliation  of  the  latter.  Frederick  Barbarossa  having 
entered  Italy  at  the  head  of  a  large  army  for  the  purpose 
of  obtaining  the  crown  of  Germany  from  the  hands  of  the 
pope,  Adrian  met  him  At  Sutri.  The  demand  that  he  should 
bold  the  pope's  stirrup  as  a  mark  of  i^speet  was  at  first 
refused  by  Frederick,  whereupon  the  pope  on  his  part  with- 
held from  the  emperor  the  osculum  pans,  and  the  cardinals 
ran  away  in  terror.  After  two  days*  negotiation,  "Frederick 
was  induced  to  yield  the  desired  homage,  on  the  representa- 
tion that  the  same  thing  had  been  done  by  his  predecessors. 
His  £oliness  then  conducted  the  emperor  to  Rome,  where 
the  ceremony  of  coronation  took  place  in  the  Church  of  St 
Peter's.  It  was  in  these  transactions  that  the  quarrel 
originated.  A  letter  addressed  by  the  pope  to  Frederick 
and  the  German  bishops  in  1157  asserted,  on  the  ground 
of  the  ceremonies  that  bad  taken  place,  that  the  emperor 
held  his  dominions  as  a  heneficium.  The  expression,  being 
interpreted  as  denoting  feudal  tenure,  stirred  up  the  fiercest 
indignation  of  Frederick  and  the  Germans,  and  though 
explanations  were  afterwards  given  with  the  view  of  show- 
ing that  the  word  had  not  been  used  in  an  offensive  senses 
the  breach  could  not  be  healed.  Adrian  was  about  to 
pronounce  the  sentence  of  excommunication  upon  Frederick 
when  he  died  at  Anagni  on  the  1st  Sept  1159. 

Adrian  V.,  a  Genoese,  xvhose  name  was  Ottoboni  Fiescl, 
occupied  the  papal  throne  for  only  five  weeks  in  1276. 
When  oongratulpied  on  his  accession  he  replied  in  tli* 
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well-known  words,  "  I  wisH  you  had  fonnd  me  a  healthy 
cardinal  rather  than  a  dying  pope." 

Adrian  VL,  bom  of  humble  parentage  at  Utrecht  in 
1459,  studied  at  the  university  of  Louvain,  of  which  lie 
became  vice-chancellor.  He  was  chosen  by  the  Emperor 
Maximilian  to  be  tutor  to  his  grandson,  the  Archduke 
Charles,  through  whose  interest  as  Charles  Y.  he  Was  after- 
wards raised  to  the  papal  throne.  In  1517  he  received  the 
cardinal's  hat  from  Leo  X,  and  in  1519  he  was  made 
bi^op  of  Tortosa,  After  the  death  of  Ferdinand  he  was  for 
a  time  regent  of  Spain.  He  was  chosen  pope  Jan.  9, 1522 ; 
but  the  election  was  very  displeasing  to  the  people  of  Itpme, 
as  the  new  pope,  in  contrast  with  his  predecessor  Leo,  "was 
known  to  be  very  rigid  in  discipline  and  frugal  in.  his  mode 
of  living  On  his  accession,  contrary  to  the  usual  custom, 
he  did  not  change  his  name,  and  he  showed  his  dislike  to 
ostentation  in  many  other  ways.  In  regard  to  the  great 
fact  with  which  he  had  to  deal — ^the  Reformation — A/iri&n's 
conduct  showed  that  he  did  not  fully  estimate  the  gravity 
of  the  crisis.  Acknowledging  the  corruptions  of  the  diurch, 
he  did  his  utmost  to.  reform  certain  external  abuses;  but 
when- his  proposed  me^snrea  failed  to  win  back  Luther  and 
the  other  reformers,  ha  immediately  sought  to  suppress 
their  doctrines  by  force.  H^  died  on  the  14th  Septemb^ 
1523.  j3o  little  did  the  people  care  to  conceal  their  joy  at 
the  event  that  they  wrote  dn  the  door  of  his  physidah's 
house  the  words  ''the  saviour  of  his  country." 

ADRIAN,  Cabi>inai^wj»  born  at  Corneto>.in Tuscany, 
and  studied  at  Romei  H&was  sent  by  innocent  YUL  as 
nuncip  to  Britain^  to  endeavour  to  reconcile  James  IIL  of 
Scotland  and  his  subjects.  Tbat  king  having  died,  Adrian 
cemained  in  England  where  Heiiry  VXL  presented  him  to 
the  bishopric  of  Hereford,  tfnd  afterwards  to  that  of  !^th 
and  W^;  but  he  never  resided  in  eithev  of  these  dioceses. 
On  hM  return,  to  Rome  he  becsune  secretary  to  Pope 
Alexander  VI.,  whoemployed  him  in  various  missions,  and 
Bubsequeutly  invested  lum  with  the  purple.  It  was  Adrian 
in  particular  that  Alexander  is  said  to  have  meant  to -poison 
in  order  that  he  might  seize  on  his  great  wealth,  when,  as 
is  generally  reported,  he  fell  a  victim  to  his  own  wicked- 
ness. Not  long  after  the  devotion  of  Leo  X.  to  the  papal 
chair  he  was  implicated  inr  the  conspiracy  of  Cardinal 
Petmcci  against  .that  pontifEl  He  confessed  lib  guilt;  a:nd 
pardon  being  offered  only  on  condition  of  his  payment  of 
a  fine  of  25,000  ducats,  he  resolved  to  fly  from  Rome,  It 
is  supposed  that  he  -waa  murdered  by  a  domestic  who 
coveted  his  wealth. .  Adrian  was  one  of  the  first  who  sought 
to  restore  the  Latin  tongue  from  its  mediaeval  corruptions 
to  classical  purity.  He  wrote  De  Vera  Philbsopkia,  a  rei 
ligious  treatise  printed  at  Cologne  in  1548;  De  Serrruone 
LcUino,  a  learned  work,  published  at  Rome  in  1515,  and  re 
peatedly  since;  a  treatise,  De  Venatume;  and  some  Latin 


ADRIANI,  Giovanni  Batsesta,  bom  of  a  patncian 
family  of  Florence  about  1£1 1  j  was  secretary  to  the  republic 
of  Florence,  and  for  thirty  y^^ars  professor  of  rhetoric  at 
the  university.  He  wrote  a  history  of  hi^  own  times,  from 
1536  to  1574,  in  Italifii,  which  Is  generally,  but  according 
to  Brunet  erroneously,  considered  a  continuation  of  Quio- 
ciardini.  De  Thou  acknowledges  himself  greatly  indebted 
to  this  history,  pndsing  it  espe<nally  f  or  its  accuracy.  Adriani 
composed  funeral  orations  on  the  Emperor  Charles  Y.  and 
uthcr  noble  personages^  and  was.  the  author  of  a  long  letter 
on  ancient  painters  and  sculptors  prefixed  to  the  third 
volume  of  Yasari.    He  died  at  Florence  in  1579. 

ADRIANOPLE  (called  by  the  Turks  Edreneh),  a  city 
<Jf  European  Turkey,  in  the  province  bf  Rumelia,  137 
miles  W.N.W.  of  Constantinople;  41*  41'  N.  lat,  26*'  35' 
E.  long.  It  Is  pleasantiy  situated  partly  on  a  hill  and 
partly  on  the  banks  of  the  Tumiyay  near  its  confluence 


with  the  Maritza.    Next  to  Constantinople,  Adrianople  is 
the  most  important^  ciiy  of  the  empire.    It  is  the  seat  of  a 
bishop  of  the  Greek  Church.     The  streets  ar^  narrow, 
crooked,  and  filthy;  its  ancient  citadel,  and  the  walls  wUch 
formerly  surrounded  the  town,  are  now  in  ruins.    Of  its 
public  buildings  the  most  distinguished  are  tiie  EM^eroi^ 
the  ancient  palace  of  the  sultans,  now  in  a  state  of  decay; 
the  famous  bazaar  of  Ali  Pacha;  and  the  mosque  of  the 
Sultan  Selim  11.,  a  magnificent  specimen  of  Turkish  aichi- 
tecture,  which  rainks  among  the  finest  Mahometan  temples. 
The  city  has  numerous  baths,  caravanseries,  and  bazaars} 
and  considerable  manufactures  of  silk,  leather,  tapestry, 
woollens,  linen,  and  cotton,  and  an  active  general  trade. 
Be^des  fruits  and  agricultural  produce,  its  exports  include 
raw  silk,  cotton,  opiimi,  rose^ater,  attar  of  roses,  wax,  .and 
the  famous  dye  known  as  Turkey  red.  "  The  surrounding 
country  is  extr^ely  fertile,  and  its  wines  are  the  best  pro* 
duced  in  Turkey.     The  city  is  supplied  with  fresh  watcc 
by  means  of  a  noble  aqueduct  carried  by  arches  over  aa 
extensive  valley,    There  is  also  a  fine  stone  bridge  here 
over  the  Tun^ja.     During  winter  «and  spring  the  Maiita 
is  navigaUe  up  to  the' town,  but  Enos,  at  the  mouth  of  that 
river,  is  properly  its  seaport     Adrianople  was  called 
Uskadama  previous  to  the  time  of  the  Emperor  Hadiiao, 
who  improved  and  embellished  the  town,  and  changed  its 
name  to  Hadrianopolis.    In  1360  it  was  taken  by  the 
Turks,  who^lrom  1366  till  1453,  when  they  got  possessioa 
of  Constantinople,  made  it  the  seat  of  their  government 
In  the  campaign  of  1829  Adrianople  surrendered  to  the 
Russians  without  making  any  resistance,  but  was  restored 
after  the  treaty  of  peace  signed  the  same  year.     Popidation, 
140,000. 

ADRIATIC  SEA,  the  Adriaticum  Mare  of  tlie  ancieuta^ 
is  an  arm  of  the  Mediterranean  whi6h  separates  Italy  from 
Triest,. Croatia,  Dalmatia,  and  Albania.  It  extends  from 
40**  to  45°  50' N.  lat  in  a  N.W.  direction.  Its  extreme 
north-west  portion  forms  the  Gulf  of  Venice,  and  on  the  east 
side  are  the  gulfs  of  Triest,  Fiume,  Cattaro,  and  Drino.  Its 
greatest  length  is  450  miles,  its  mean  breadth  90  miles, 
and  its  depth  varies  from  12  to  22  fathoms.  The  western 
or  Italian  coasts  are  generally  low^  and  marshy;  but  the 
eastern  shores  are  steep  and  rocky,  and  the  abounding 
creeks  and.  inlets,  with  the  numerous  islands,  afford  to 
mariners  noiany  safe  natural  harbours.  The  -ehhs  and  fionrs 
of  the  tide  in  the  Adriatic  are  inconsiderable,  though  more 
observable  thai)  in  the  Mediterranean  generally;  and  its 
saltnesd  is  a  little  greater  thaii  thaf  of  the  ocean.  The 
prevalence  of  sudden  squalls  from  the  N.E.  and  S.R  readers 
its  navigation  hazardous,  especially  in  winter.  Except  the 
Po  and  Adige,  no  considerable  rivers  flow  into  the  Ad&iatic 
Its  chief  emporia  of  trade  are  Venice,  Triest,  and  Anoona. 
The  port  of  Brindisi,  on  thcf  Italian  coast,  near  the  southeni 
extremity  of  the  Adriatic,  is  rapidly  rising  in  importance 
asithe  point  of  arrival  and  departure  of  the  Peninsular  and 
Oriental  Company's  steamers  conveying  the  overland  mails 
between  England  and  the  East  The  name  Adriatic  is 
derived  from  Adria,  between  the  mouths  of  the  Po  and  the 
Adige,  and  not  from  Adria  in  Picenum.  (See  Hi^Jdaafuh  and 
Islands  of  the  Adrtaticj  by  A-  A.  Paton,  2  vols.  8vo;  1849; 
iShores  of  the  Adriatic,  by  Viscountess  Strangford,  1864.) 
ADULEor  ADX7Lis,atownontheRedSea.  SeeZuLix 
ADULLAM,  in  Scripture  Geography,  a^ty  in  the  pbin 
country  of  the  tribe  of  Judak  The  cave  Adullam;  in 
which  David  took  refuge  after  escaping  from  Oath  (1  Sam. 
xrii.  1),  was  probably  situated  among  the  mountains  to 
^e  east  of  Judah,  near  the  Dead  Sea.  From  its  being 
described  as  the  resort  of  "  every  one  that  was  in  distress,' 
or  "in  debt/'  or  "discontented,"  it  has  often  been  humor- 
ously alluded  to,  as  by  the  Baron  of  Bn^waidine  in 
Waverley,  chap.  57. 
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ADULTERATION^  ihe^  act  of  debasing  a  pure  or 
genuine  commodity  for  pecuniary  profit,  by  adding 
to  it  on  iiif  erior  or  apnrions  article,  or  by  taking  from  it 
one  or  more  of  its  constitnents.  The  term  is  derived  from 
the  Latin  adultery  which  in  its  various  inflections  signifies 
to  defile,  to  debase,  to  corrupt,  to  sophisticate,  to  falsify,  to 
coimterfeit,  &c  The  objects  of  adulteration  are  fourfold, 
mimely,  .to  increase  the  bulk  or  weight  of  tKe  article,  to 
improve  its  appearance,  to  give  it  a  false  strength^  or  to 
rob  it  of  its  most  valuable  constituents.  All  these  adul- 
terations are  manifestly  of  a  designedly  fraudulent  character, 
and  are  therefore  properly  the  subjects  of  judicial  inquiry ; 
bat  there  may  be  accidental  corruptions  and  adulterations 
of  a  commodity,  arising  from  natural  or  unavoidable  causes, 
as  when  darnel  or  ergot  become  mixed  with  grain  in  the 
fields  of  the  slovenly  fanner,  or  when  an  article  becomes 
changed  and  deteriorated  from  spontaneous  decay,  or  when 
mine^  matters  and  otherimpurities  are  aocidentsdly  derived 
from  the  machinery  or  vessels  in  which  the  thing  is  prepared 
or  kept.  The  recognition  of  such  impurities,  and  the  tracing 
of  them  to  their  source,  is  of  prime  importance  in  pursuing  a 
chaige  of  adulteration.  Few  articles  of  commerce,  however, 
are  exempt  from  fraudulent  adulteration,  and  the  practice 
ol  it  has  grown  with  the  competition  of  trade,  and  the 
removal  of  those  wholj^ome  restrictions  which  in  former 
times  were  so  energetically  opposed  to  all  kinds  of  dishonest 
dealing;  for  the  guilds  and  companies  of  all  large  cities 
bad  their  corporate  regulations  for  supervising  and  govern- 
mg  every  description  of  trade  and  manufacture.  The  excise, 
too,  including  the  customs,  had  until  recently  control  over 
the  quality  of  all  exciseable  articles;  and  although  the 
prime  object  of  this  was  to  protect  the  revenue  of  the 
country,  yet  it  also  served  to  prevent  adulteration.  Li 
addition  to  this  there  were  in  ancient  times  ordinances  of 
assize  for  regulating  the  price  and  quality  of  the  common 
necessaries'  of  life.  As  far  back  as  the  reign  of  John  (1203) 
there  was  a  proclamation  throughout  the  kingdom  for 
enforcing  the  legal  obligations  of  assize  as  regards  bread ; 
and  in  the  following  reign  the  statute  (51  Hen.  ILL  stat.  6), 
entitled  the  Pillory  and  Tumbrel,  was  framed  for  the 
express  purpose  of  protecting  the  public  from  the  dishonest 
dealings  of  bakers,  vintners,  brewers,  butchers,  and  others. 
This  statute  is  deserving  of  notice  as  the  first  in  which  thie 
adulteration  of  human  food  is  specially  noticed  and  prohi- 
bited ;  and  it  seems  to  have  been  enforced  with  more  or 
less  of  rigour  until  the  time  of  Anne,  when  it  was  repealed 
[8  Anne,  c  19).  According  to  Liber  AUms,  it  was  strictly 
observed  in  the  days  of  Edward  L,  for  it  states  that  "  li 
any  default  shaU  be  found  in  the  bread  of  a  baker  in  the 
dty,  the  first  time,  let  him  be  drawn  upon  a  hurdle  from 
the  Guildhall  to  his  own  house  through  the  great  street 
where  there  be  most  people  assembled,  and  through  the 
great  streets  which*  are  most  diity,  with  the  faulty  loaf 
hanging  from  his  neck ;  if  a  second  time  he  shall  be  found 
committing  the  same  offence,  let  him  be  drawn  from  the 
Guildhall  through  the  great  street  of  Cheepe,  in  the  manner 
aforesaid,  to  the  pillory,  and  let  him  be  put  upon  the 
pillory,  and  remaia  there  at  least  one  hour  in  the  day ;  and 
the  third  time  that  such  default  shall  be  found,  he  shall  be , 
drawn,  and  the  oven  shall  be  pulled  down,  and  the  baker 
made  to  forswear  the  trade  in  the  dty  for  ever.'*  Vintners, 
epicers,  grocers,  butchers,  regrators,  and  others,  were  subject 
to  the  like  punishment  for  dishonesty  in  their'  commercial 
dealings — ^it  being  thought  that  the  piUory,  by  appealing 
to  the  sense  of  shame,  was  far  more  deterrent-  oi  Snch 


crimes  than  fine  or  imprisonment.  Qui  oU  this  has  given 
way  to  the  force  of  free  trade,  and  now  the  practioe  of 
adulteration  has  become  an  ait,  in  which  the  knowledge  of 
science  and  the  ingenuity  of  trade  are  freely  exercised. 
Fifty  years  ago  it  attracted  the  attention  of  one  of  the  most 
expert  chemists  of  the  day,  Mr  Accum,  who,  in  his  Treatise 
on  AduUercUtons  of  Food,  and  CuLinary  Foiaone,  declared  it 
to  be  an  "art  and  mystery."  Subsequently  to  that,  iu 
1851  and  the  three  foUowin^years,  articles  on  the  adultera- 
tion of  food  appeared  in  the  Laneet,  and  the  effect  of 
those  articles  was  to  call  for  a  Parliamentary  inquiry,  «^vhich 
resulted  in  the  Adulteration  of  Food  Act  of  I860.  That 
Act  of  Parliament  gave  power  to  oartoin  local  luthoritics 
in  England,  Scotland,  and  Ireland  to  appoint  analysts, 
having  competent  medical,  chemicalt  and  microscopical 
knowledge.  The  penalty  for  selling  an  adulterated  ai'ticle, 
knowing  it  to  be  so  adulterated,  was  five  pounds,  and  the 
costs  of  the  proceedings.  But  as  the  statute  was  permissive, 
only  a  few  analysts  wdre  appointed,  and  it  soon  became  a 
dead  letter.  Attempts  were  subsequently  made  to  improvo 
the  law,  and  to  make  it  compulsory  on  local  authorities  to 
appoint  analysts.  One  of  these  was  the  Bill  of  18C9,  and 
another  was  that  of  1871 — both  of  which  were  abandoned 
by  their  promoters.  In  the  year  1872,  however,  an  Act  vra» 
passed,  entitled  An  Act  to  amend  the  Laws  for  the  Prevention 
of  Adulteration  of  Food,  Drink,  and  Drugs.  The  main 
features  of  this  Act  are  the  followmg : — Local  authorities  in 
England,  Scotland,  and  Ireland  are  bound  to  appoint  analysts 
wit^h  competent  medical,  chemical,  and  microscopical  know- 
ledge. They  must  also  appoint  officers  or  inspectors  to 
purchase  articles  of  food,  drink,  and  drugs  within  their 
respective  districts,  and  take  them  to  the  analyst  for 
examination.  Other  purchasers  of  such  articles  are  per 
mitted,  under  propes  restrictions,  to  have  suspected  articles 
analysed.  On  receiving  a  certificate  from  the  analyst, 
stating  that  any  article  is  adulterated,  the  inspector  must  take 
the  necessary  legal  proceedings  for  the  purpose  of  bringing 
the  offender  to  justice.  'The  penalty  on  conviction  of 
mixing  anything  whatever  with  a  drug,  with  tlie  view  of 
adulterating  it,  or  of  mixing  any  injurious  or  poisonous 
ingredient  with  any  article  of  food  or  drink,  is  a  sum  not 
exceeding  fifty  pounds,  together  with  the  :osts ;  and  for  the 
second  offence  he  shall  be  guilty  of  a  nusd^mcanour,  and  be 
imprisoned  for  a  period  not  exceeding  six  calendar  months 
with  hard  labour.  The  penalty  for  selling  an  adultcrat<;d 
article  with  a  guilty  knowledge  is  a  sum  not  exceeding 
twenty  pounds,  together  with  the  costs ;  and  for  a  second 
offence,  the  justice  may  order  the  offender's  name,  place  of 
abode,  and  offence  to  be  published  in  a  newspaper,  or  in  any 
maimer  he  thinks  fit,  at  the  expense  of  the  offender. 
Although  the  meaning  of  the  term  adulteration  is  not  strictly 
defined  in  the  Act,  yet  it  is  declared  that  the  admixture  of 
anything  whatever  with  an  article  of  food,  drink,  or  dm^ 
for  the  purpose  of  fraudulently  increasing  its  weight  or 
bulk,  is  an  adultei-ation  within  the  provisions  of  the  Act. 
The  adulteration  of  intoxicating  liquors  is  provided  for  by 
the  Licensing  Act  1872  (35  and  36  Vict.  c.  94) ;  and 
in  this  Act  there  is  a  schedule  of  substances,  called  *'  Dele- 
terious InffredieTUs,*'  which  are  considered  to  be  adultera* 
tions :  they  are  Coccultu  indicus^  chloride  of  sodium  or 
common  salt,  copperas,  opiumi  Indian  hemp,  strychnine, 
tobacco,  darnel  seed,  extract  of  logwood,  salts  of  zinc  or 
lead,  alum,  and  any  extract  or  compound  of  any  of  ihcsc. 
The  execution  of  this  Act  rests  with  the  police  authorities 
and  the  Inland  Revenue.     The  penalties  for  adulteration 
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•TO  very  severe,  leaving  it  to  tlic  magistrate  either  to  iaEict 
tt  heavy  fine  or  to  send  the  offender  to  prison.  In  t  be  year 
1 869  an  Act  was  passed  to  prevent  the  adulteration  of  seeds, 
in  fraud  of  Her  Majcst/s  subjects,  and  to  the  great 
detriment  of  agricolturo  (32  and  33  Vict  c  112),  wherein 
it  is  declared  that  the  killing  of  seeds,  the  dying  of  them, 
and  the  selling  of  such  killed  or  dyed  seeds,  with  intent  to 
defraud,  is  punishable  with  a  penalty  not  exceeding  five 
pounds  for  the  first  offence,  nor  exoeeding  fifty  pounds  for 
a  second  or  subsequent  offence,  together  with  the  publication 
of  the  offender's  name,  place  of  abode,  and  offence  in  any 
manner  that  the  justice  thinks  fit 

Adulteration  in  other  countries  is  strictly  prohibited 
nnder  penal  obligations.  The  Prussian  penal  code  provides 
that  any  person  selling  adulterated  or  spoiled  godds  shall 
be  liable  to  a  penalty  up  to  fifty  dolbrs,  or  imprisonment 
{fur  six  weekA,  with  confiscation  of  goods ;  and  it  is  not 
necessary  to  prove  that  the  seller  was  aware  of  the  adultera- 
tioa  In  Holland,  the  Dutcli  Jaw  is  very  similar  to  the 
code  Napoleon,  and  inflicts  a  punishment  of  imprisonment 
for  from  six  days  to  two  years,  with  a  fine  of  from  16  to 
000  francs.  The  adulteration  of  bread  with  copperas  or 
sulphate  of  zinc  is  dealt  with  by  imprisonment  of  from  two 
to  five  years,  and  a  fine  of  from  200  to  500  florips.  In 
Paris,  malpractices  connected  with  the  adulteration  of  food 
are  investigated  by  the  Ck)nseil  de  Salubrity  and  punished. 
Much  valuable  information  concerning  the  adulteration  of 
food,  drink,  and  drugs  in  foreign  countries  has  lately  been 
obtained  from  the  various  Bdtish  legations  and  consulates 
abroad,  through  a  circular  addressed  to  them  from  the 
Foreign  Office.  These  investigations  were  commenced  t)y 
the  late  Earl  of  Clarendon,  and  have  been  continued  by 
Earl  Granville.  The  results  have  been  published  in,  the 
Food  Journal  for  1870  and  1871  j  and  they  are  epitomised 
at  page  193  of  the  journal  of  the  hist  mentioned  date. 

Among  the  adulterations  which  are  practised  for  the 
purpose  of  fraudulently  increasing  tho  weight  or  bidk  of  an 
article  arc  the  following  : — 

1.  AdiUieratums  of  Milk, — ^This  is  commonly  effected  by 
the  addition  of  water — ^technically  termed  Simpson ;  and  it 
is  known  by  the  appearance  of  the  milk,  the  specific  gravity 
of  it,  the  quantity  of  cream  which  rises,  and  the  chemical 
composition  of  tho  milk.  Good  milk  has  a  rich  appearance, 
and  a  full  pleasant  taste.  Its  specific  gravity  ranges  from 
1029  (water  being  1000)  to  1032— the  average  being  1030. 
If,  thcrc^oro,  tho  density  of  milk  is  above  1030,  other 
conditions  corresponding,  the  inference  is  that  the  sample 
is  unusually  good.  Between  1028  and  1030  it  is  most 
probably  genuina  At  from  1026  to  1028  it  is  of  doubtful 
quality,  and  below  that,  unless  the  amount  of  cream  ib 
enormously  large,  the  sample  is  not  genuine.  An  instru- 
ment, called  Vi  galaclometer,  has  been  constructed  to  show  tho 
spepific  gravity  of  milk  at  a  glance ;  but  it  must  always  be 
remembered  that  while  the  addition  of  water  tends  to  lower 
the  gravity  of  milk,  so  also  docs  the  presence  of  much 
cream,  and , therefore  a  sample  of  skimmed  milk  may  show 
a  high  gravity  even-  when  diluted  with  water.  The  per- 
centago  quantity  of  cream  is  ascertained  by  means  of  an 
in^itrumcnt  called  a  lactometer.  It  is  a  glass  tube  about  10 
or  1 1  inches  long  and  half  an  inch  in  cUaihctcr,  graduated 
into  100  pacts.  Having  shaken  a  sample  of  milk  so  as  to 
iUffuse  the  cream  throughout  its  bulk,  it  is  poured  into  the 
lactometer  to  the  topmost  division ;  and  after  standing  for 
12  hours,  to  allow  the  cream  to  rise,  the  proportion  of  it  is 
read  off  from  the  divisions  on  the  tube.  Good  milk  shows 
a  range  of  from  8  to  12  divisions.  Conjoined  with  tho 
preceding  test,  this  affords  reliable  indication  of  the  quality 
of  the  sample.  After  removing  the  cream,  the  gravity 
ehould  be  again  taken,  and  this  should  not  be  lower  than 
1030.    The  chemical  composition  of  milk  varies  to  some 


extent  with  the  breed  of  the  cow,  its  age,  the  diet  ipon 
which  it  is  fed,  the  time  of  calving,  and  tbe  time  of  milking ; 
for  afternoon  milk  is  generally  richer  than  morniog,  md 
the  last  drawn  than  the  first     But  taking  the  results  of  a 
brge  number  of  analyses  by  different  chemists,  it  may  bo 
said  that  the  average  percentage  composition  of  milk  is  as 
follows . — Casein  or  cheese  matter,^  3-64  ;   butter,  3*55 ; 
milk,  sugar  or  lactone,  4-70;  saline  matter,  0*81;  and 
water,  87 -.30.    If,  therefore,  1000  grains  of  milk  be  treated 
with  a  few  drops  of  acetic  acid,  and  then  heated  in  a  flask 
to  about  1 20**  Pahr.,  the  casein  of  the  milk  vriU  curdle, 
and  enclose  within  it  all  the  butter.    When  it  ia  quite  cold, 
it  can  easily  be  filtered,  and  when  diy,  the  curd  and  butter 
should  weigh  from  75  to  85  grains ;  and  the  serum  or  whey 
should  have  a  density  of  about  1029.     The  addition  of 
mineral  matter,  as  common  salt  or  carbonate  of  soda,  to 
milk  is  easily  recognised  by  an  examination  of  tho  ash  or 
saline  constitutenta     1000  grains  of  good  milk  evaporated 
to  dryness  will  produce  from  120  to  130  grains  of  solid 
matter,  of  which  about  8  grains  are  mmeral ;  and  these  are 
left  in  the  platinum  capsule,  when  the  solid  matter  is 
incinerated  or  burnt  to  an  ash.     Of  this  ash  about  half  it 
phosphate  of  lime,  and  2*7  are  alkaline  chlorides,  the  rest 
being  phosphates  of  magnesia  and  iron^   with  a  little 
carbonate  of  soda.     Any  notable  increase,  therefore,  in  the 
proportion  of  ash,  or  any  large  diminution  of  it,  will-shoiv 
adulteration.     Colouring  matter,  as  annatto,  Asc,  is  knows 
by  the  peculiar  tint  of  the  milk;  and  starchy  matters 
boiled  to  an  emulsion  wiU  give  their  characteristic  reactioni 
with  iodine,  and  will  furnish  a  sediment  which  the  micn^ 
scope  will  reveal     Fatty  emulsions,  in  imitation  of  milk, 
were  used  during  the  ajcgeof  Paris,  on  the  recommendatioQ 
of  M.  Dnbrunf aut,  who  daims  to  have  made  a  very  perfect 
substitute  by  emulsifying  fatty  matter  with  an  artificial 
whey  or  serum.    This  he  did  by  dissolving  from  40  to  50 
grammes  of  saccharine  matter  (lactose,  glucose,  or  cane 
sugar),  and  from  20  to  30  grammes  of  albumen  (dri.ed  white 
of  egg),  and  from  1  to  2  grammes  of  the  crystals  of  carbonate 
of  soda,  in  half  a  litre  of  water,  and  then  emulsifying  with 
from  50  to  60  grammes  of  olive  oil  or  other  fatty  substance. 
This  is  best  done  at  a  temperature  of  from  120'"  to  140" 
Pahr. ;  and  the  liquid  so  prepared  has  the  appearance  of 
cream,  and  requires  to  be  mixed  with  twice  its  volume  of 
water  to  acquire  the  consistence  of  milk.     Gelatine  may 
be  used  instead  of  albumen,  the  mixture  being  even  more 
nearly  like  rich  cream  than  the  former.     M.  Gaudiu  says 
that  any  kind  of  fat  may  be  used  for  this  purpose,  provided 
it  is  purified  with  superheated  steam ;  and  M.  Fan  states 
that  even  horse  grease  may  be  so  employed.     M.  Dumas, 
however,  is  of  opinion  that  none  of  these  substitutes  can 
take  the  place  of  milk  for  any  time  as  dietetical  agents. 
Milk  from  diseased  animals,  especially  those  affected  Avitb 
pleuropneumonia,  and  the  foot-and-mouth  disease,  is  very 
unwnolesome,  aud  ought  not  to  be  drunk.     The  diseased 
product  ia  xeoogtiiscd  by\the  presence  of  abnom^al  inflam- 
matory globules  of  the  nature  of  pus,  aud  by  a  lar^  amount 
of  epithelium  cella     Preserved  condensed  milk  is  now  so 
commonly  used  for  food,  that  its  properties  when  good 
should  be  known-    100  parts  of  the  specimens  at  present  in 
the  market  consist  of  from  14  to  18  parts  of  casein,  from 
12  to  14  of  butter,  from  44  to  52  of  sugar,  and  from  2*4  to 
2*7  of  saline  matter — making  in  all  from  77  to  81  parts  of 
solid  matter — ^the  rest,  namely,  from  23  to  19  parts,  being 
water.     It  appearo,  therefore,  that  the  concentration  of  the 
milk  has  been  earned  to  about  one-third  of  its  original  bulk, 
and  that  sugar  has  then  been  added,  so  that  when  diluted 
with  twice  its  volume  of  water,  it  makes  a  sweet-tasting 
milk  of  ordinary  strength.      Good  cream  should  contain 
from  25  to  34  parts  of  butter,  about  5  of  casein,  2  of  augar^ 
2  of  valine  matter,  and  from  62  to  SG  parts  of  water. 
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1  Copt  has  from  very  eaily  times  been  the  subject 
of  sophlBticatiozu    Ab  far  back  as  1 725,  the  Act  2  Qeo.  I. 
&  30,  took  cognizance  of  the  practice,  and   rendered  it 
peoaL      In  1803    it  was  the  object  of  vexy  decisive 
measures,  for  by  43  Qeo.  m.  c.  129,  the  officers  of  excise 
were  empowered  to  search  for,  and  to  seize  any  burnt, 
scorched,   or  roasted   peas,    beans,  or    other   grains   or 
vegetable  substance  prepared  in  imitation  ol  ooffee ;  and 
auy  person  manufacturing  or  selling  the  same  was  liable  to 
s  pcoal^  of  £100 ;  gradually,  however,  it  was  found  that 
lue  of  torrefied  vegetables  in  lieu  of  coffee,  was  becoming 
general  vn  spite  of  these  restrictions,,  and,  therefore,  in 
1822,  the   Legislature   (3  Geo.  IV.  a  53)  thought  it 
expedient  to  aUow  the  manufacture  and  sale  of  sporched  or 
roasted  com,  peas,  beans,  or  turnips,,  by  persons  who.  were 
not  dealers  or  sellers  of  coffee  or  cocoa,  provided  the -same 
ws»  sold  under  license  in  a  whole  or  unground  condition, 
aod  in  its  proper  name.     The  penalty  for  infaction  of  the 
law  was  J&IOO  in  the  case  of  a  dealer  in  coffee  cr  cocoa,  and 
£50  in  that  of  a  licensed  dealer.     At  that  time  the  use  of 
chicoiy  was  not  generally  known  in  England,  althoxigh  it 
had  long  before  ^n  introduced  into  France-as  a  substitute 
,for  coffee;    and  its   use  was    encouraged   by  the  first 
Napoleon,  who  thought  thus  to  strike  a  blow  at  EngUsh 
commerce.     It  was  also  used  in  Belgium  and  the  Nether- 
lands, 80  that  travellers  who  visited  Paris,  Brussels,  or 
Amsterdam,  became  acquainted  with  the  substitute,  and 
gradnally  acquired  a  tbste  for  it     Abdtit  the  year  1820 
the  first  parcels  of  chicory  were  imported  into  this  country, 
and  it  would  seem  that  the  public  demand  for  it  gradually 
bcreaaed ;  for  in  1832  there  was  a  minute  c  f  the  Treasury 
nullifying  the  Acts  of  George  IIL  and  George  IV.,  by 
allowing  grocers  and  other  dealers  in  coffee  and  cocoa  to 
sell  chicoiy,  provided  they  did  not  mix  it  with  coffee.     At 
a  later  period  ^ven  this  restriction  was  withdrawn ;  for  by 
the  Treisuiy  minute  of  1840,  dealers  in  coffee  were  per- 
mitted to  sdl  a  mixture  of  chicoiy  and  coffee,  provided  a 
duty  of  6d.  per  lb.  was  paid  on  all  the  chicory  miported  for 
home  consumption.     The  use  of  it  being  thus  legalised,  it 
rapidly  came  into  favour,  and  EngUsb  farmers  found  it 
profitable  to  cultivate  the  root,  and  to  send  it  into  commerce' 
duty  free.     This  roused  the  attention  of  the  Government, 
for  the  duties  on  chicory  and  coffee  began  seriously  to  fall 
off.    "Even  the  quality  of  the  coffee  imported  underwent  'a 
change;    for    instead  of  demanding  the    fine  flavoured 
varieties,  orders  were  given  for  a  coarse  and  strong  descrip- 
tion of  plantation  coffee,  which  would^tand  a  good  deal  of 
chicory,  as  the  grocers  phrased  it.    A I  this  was  brought  to 
the  notice  of  the  Lords  of  the  Treasury,  and  in  1852  they 
revoknd  the  Order  of  1840.    But  so  strong  war  the  influence 
of  the  trade  upon  Government,  that  in  ^e  following  year 
the  offensive  minute  was  withdrawn,  and 'grocers  were  again 
petmitted  to  sell  mixtures  of  coffee  and  ck'coiy,  provided 
the  packet  was  distinctly  labelled  '*  mixture  of  chicory  and 
coffee."     The  Treasury  even  went  so  far  it  1858  as  to 
direct  the  Commissioners  of  Inland  Revenue,  Aot  to  object 
to  licensed  dealers  in  coffee  keeping  and  selling  mangel- 
wurzel    or  beet-root  mixed  with  coffee,   provided  they 
observed  the  same  conditions  as  those  laid  down  in  the 
Treasury  minute  of  1 85  3  as  to  chicory  and  coffee.    Up  to  this 
time  the  duty  on  chicory  had  been  merely  nominal ;  but  it 
was  gradually  increased  until,  in  1863,  it  was  equivalent  to 
that  levied  on  coffee,  and  thus  the  revenue  was  protected, 
while  adulteration  was  encouraged.     The  extent  to  which 
this  waa  practised  may  be  gathered  from  the  Annual 
Ueports  of  Mr  PhiUips,  the  principal  chemist  of  the  Inland 
llevenue  Laboratory.     During  the  years  1856  to  1862 
inclusive,  when  the  dealers  in  coffee  and  chicory  were 
visited  by  the  ofi^cers  of  Excise,  the  average  number  of 
lamplea  of  coffee  annually  cxxunincd  was  3053,  and  of  these 


90,  or  nearly  3  per 'cent  were  adulterated — the  range  boing^ 
from  5'1  per  cent  in  1856,  to  1*8  pet  cent  in  1862 ;  and 
-the  quantity  of  chicory  in  the  mixtora  averaged  24  per 
cent  In  1860  it  was  29  per  cent  Now,  in  all  these  cases 
the  coffee  was  sold  as  pure  coffee,  with  no  label  upon  the 
package ;  but  when  the  mixtures  of  chicory  and  coffee  were 
asked  for,  7*3  per  cent  were  improperly  labelled,  and  the 
average  proportions  of  chicory  ranged  from  39*8  per  cent 
in  1859,  to  22*3  per  cent  in  1862— the  average  for  the 
seven  years,,  before  the  duties  were  equalised,  being  30*7 
per  cent  In  some  cases,  however,  it  reached  to  nearly 
90  per  cent — 40  to  50  per  cent  being  common  propor- 
tions; and  to  neutralise  the  peculiar  sweetness,  and  the 
earthy  flavours  which  such  quantities  of  chiooiy  induced,  it 
was,  and  still  is  Uie  practice,  to  add  more  or  leas  of  the 
bitter  material  called  "  finings,"  which  is  a  preparation  of 
burnt  sugar  or  carameL  Even  chicory  itself  is  now  the 
subject  of  adulteration  with  roasted  corn,  beans,  hiiHn  seeds, 
aooms,  hor8e-chesnuts,peas,  pulse  (called  ''Hambro'  pow* 
der"),  mustard  husks,  coffee  husks  (called  '^flights"),  and 
even  spent  coffee,  be^des  various  roots,  as  carrots,  pannips, 
mangel-wurzel,  beet-root,  dandelion^  &a  It  is  even  said 
that  spent  tan  and  dried  bullocks'  livers  have  been  employed 
for  the  purpose.  The  tests  for  these  adulterations  are  the 
appearances  presented  by  the  tissues  of  the  various  vegetables 
when  examined  under  the  microscope,  and  by  Sie  fact 
that  infusion  of  chicory  does  not  become  discoloured  when 
it  is  treated  with  iodine,  as  &  contains  no  starchy  matters. 
Ground  coffee,  also,  is  of  such  a  greainr  aiatuie,  from  tho 
presence  of  volatile  oil,  that  when  it  is  thrown  upon  water, 
it  floats,  and  does  not  readily  discolour  the  water;  whereas, 
all  the  adidterating  agents  quickly  sink  in  water,  and  give 
it  a  brow^  porter-like  appearance.  It  is  not  difficult  indeed 
to  separate,  in  a  rough  way,  the  ooffee  from  its  adulterating 
mrtters  by  merely  stirring  a  given  weight  of  the  ndxturo 
in  a  tumbler  of  cold  water ;  after  a  few  minu^  the  coffee 
will  be  found  upon  the  surface  M  the  water,  and  the  other 
things  at  the  bottom  of  it  Qhemical  analysis  also  readily 
discovers  the  fraud.  It  might  be  thought  that  there  waa 
safety  in  purchasing  the  coffee-berries  entire,  but  a  veiy 
ingenious  machine  has  been  patented  for  the  manuijicturo 
of  spurious  berries  out  of  common  vegetable  substances. 

3.  2*40. — Formerly,  when  the  supply  of  tea  to  this 
country  was  entirely  under  the  control  of  the  East  India 
Companv,  the  adulteratio<i  of  it  in  China  was  rarely 
practised,  as  every  shipment  of  it  was  carefully  examined 
by  experienced  officers  at  Canton,  who  rejected  all  teas  of 
spurious  or  doubtful  character.  At  that  time,  therefore,  the 
adulteration  of  tea  was  carried  oti  after  it  was  imported  into 
this  country,  and  there  were  many  legislative  enactments 
prohibiting  the  practice.  By  the  Act  2  Geo.  I.  c.  3, 
every  tea  dealer  was  subject  to  a  penalty  of  £100,  if  ho 
was  convicted  of  counterfeiting,  altering,  fabricating,  or 
manufacturing  tea,  or  mixing  it  with  other  leaves  later 
still,  the  statutes  of  4  Geo.  IL  c.  14,  and  17  Gea  in. 
c.  29,  and  4  Qeo.  IV.  c.  14,  dealt  more  precisely  with  the 
subject,  and  imposed  other  penalties.  At  that  time  the 
adulterations  of  tea  were  effected  in  a  wholesale  manner ; 
for  according  to  Mr  Phillips,  of  the  Inland  Revenue  Office, 
there  were  in  London  alone,  in  1843,  as  many  as  eight 
manufactories  in  which  the  exhausted  leaves,  obtained  from 
hotels,  coffee-houses,  and  elsewhere,  were  rediicd,  and  fated 
with  rose-pink  and  blacklead,  in  imitation  of  genuine  tea. 
More  recently,  however,  the  adulteration  of  tea  has  been 
practised  by  the  Chinese,  who  find  no  difficulty  in  disposing 
of  any  kind  of  spurious  tea  to  English  merchants  at  Canton 
and  Shanghai,  who  ahip  it  to  this  country,  and  lodge  it  in 
the  bonded  warehouses  with  all  the  formalities  of  an 
honourable  transaction,  knowing  that  the  difficulties,  of 
convicting  them  under  the  Adulteration  of  Food  Acts  and 
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Nuisances  Removal  Acts  are  almost  inaurmountable ;  for, 
in  tho  first  place,  the  local  sanitary  authorities  have  no 
means  of  obtaining  direct  infonnation  of  the  existence  of 
unsound  or  spurious  tea,  or  other  article  of.  food  or  drink 
in  bonded  warehouses ;  and  secondly,  if  such  information 
reaches  them  indirectly,  they  have  no  legal  right  of  entry 
for  the  purpose  of  examining  the  tea  and  taking  samples. 

\But  supposing  both  of  these  difficulties  have  been  sur- 
moisted,  and  the  tea  has  been  found  on  analysis  to  be 
spurious,  there  yet  remain  the  difficulties  of  obtaining  a 

justice's  order  for  its  condemnation,  an  order  from  the 
customs  for  its  removal,  and  an  order  which  will  satisfy 

I  the  requirements  of  the  wharfinger  in  whose  custody  it  has 

\  been  placed.  But  besides  these,  there  are  the  difficulties 
of  proving  the  ownership  of  the  article,  and  tho  guilty 
knowledge  of  the  broker  who  sells  it  In  illustration  of 
this,  we  may  -refer  to  the  proceedings  of  the  sanitary 
authorities  of  the  city  of  London  in  their  endeavour  to 
suppress  the  importation  and  sale  of  spurious  tea.  In  tho 
month  of  March  1870,  Dr  Letheby,  thp  food  analyst  for  the 
city,  reported  that  a  large  quantity  of  spurious  tea  had 
arrived  in  London  from  China,  and  was  lodged  in  the 
bonded  warehouses  of  the  city.     It  was  described  as  **  Fine 

IMoning  Congou"  from  Shanghai ;  and  it  consisted  of  the 
Tedried  leaves  of  exhausted  tea;  much  of  which  had 
become  ]>utrid  before  drying.  It  appears  to  have  been 
called  in  China  "  Ma-loo  mixture" — Maloo  being  tho  name 
of  the  street  where  it  was  prepared,  and  along  the  sides  of 
which  heaps  of  this  trash  might  often  be  seen  drying  in  the 
sun,  with  dogs  and  pigs  walking  over  it.  lioceedings 
■^vcro  taken  under  the  Nuisance  Bemoval  Amendment  Act 
(26  and  27  Vict.  c.  117),  for  the  purpose  of  obtaining 
an  order  for  tho  condemnation  and  destruction  of  the  tea ; 
but  it  was  argued  for  the  defence— 1«^  That  "tea"  was  not 
named  in  the  Act  of  Parliament;  2d,  That  it  was  not 
included  under  the  term  "  ve^table  ;**  3d,  That  it  was 
not  "  food  /'  and  ith,  That  being  in  a  bonded  warehouse, 
•it  was  not  "  exposed  for  sale."  The  case,  however,  was  so 
glaring  that,  after  two^Jays*  hearing,  au  order  was  given  by 
the  justice  for  its  destruction ;  but  as  a  case  was  granted 
for  tire  opinion  of  the  Court  of  Queen's  Bench,  the  order 
was  suspended ;  and  as  the  application  to  the  Court  was 
never  made,  the  order  is  still  in  abeyance.  In  anothier 
case,  where  many  chests  of  spurious  "scented  orange 
Pekoe  sif tings"  were  in  bond,tlle  order  for  its  condemnation 
was  refuted  on  the  ground  that  there  waa  not  sufficient 
evidence  of  the  so-called  tea  being  unwholesome,  notwith- 
standing that  it  was  not  above  one-sixth  its  proper  strength ; 
that  it  had  little  or  none  of  the  active  principles  of  tea ; 
that  it  had  an  unpleasant  odour  and  an  acrid  taste ;  that  a 
great  portion  of  it  was  not  tea  at  all,  and  that  the  rest  of 
it  was  composed  of  exhausted  tea  leaves,  with  just  enough 
.good  tea  to  give  it  a  flavour.  A  like  failure  of  justice 
occurred  in  the  city  in  1866,  when  measures  were  taken  by 
the  sanitary  authorities  to  prevent  the  sale  of  about  350,000 
lbs.  of  rotten  and  charred  te& which  had  been  saved  from  a 
fire  at  Bcal's  wharf.  The  adulterations  practised  by  the 
CSiincsc  are  numerous  3  exhausted  tea  is  redried  and  glazed 
in  a  very  deceptive  manner.  Millions  of  pounds  of  Uaves 
of  different  plants,  other  than  tea,  are  gathered  and  mixed 
%vith  it  Mineral  matter  too,  in  the  form  of  china  day, 
fine  sand,  and  iron  filings,  are  ingemuasly  incorporated  with 
the  leaf  before  curling,  so  that  as  much  as  from  20  to  40 
per  cent  of  impurity  is  thus  mixed  with  it  The  tests, 
however,  for  these  adulterations  are  very  simple.  In  the 
'first  place,  there  is  the  usual  trade  test  of  infusion :  a 
quantity  of  tea,  amounting  to  the  weight  of  a  sixpence,  is 
put  into  a  small  covered  cup,  and  infused  with  about  four 
ounces  of  boiling  water  for  ten  minutes.  The  infusion  is 
then  poured  off  from  the  leaves,  and  is  examined  for  colour, 


taste,  and  odour— all  of  which  are  characteristia    Hie 
leaves,  too,  arc  examined  for  soundness,  for  colom*,  foreiie, 
and  for  special  botanical  properties.     Impurities  like  iron 
filings,  sand,  or  dirt,  are  easily  seen  among  the  leaves,  or  at 
the  bottom  of  the  cup ;  and  when  these  are  placed  upon  a 
coarse  sieve  and  wa^ed  with  water,  the  impurities  pass 
through,  and  may  be  collected  for  examination.    Tlie  Icavca, 
too,  betray  by  their  coarsfeness  and  botanical  characters, 
the  nature  and  quality  of  the  tea ;  for  although  the  leaves 
of  genuine  tea  differ  much  in  size  and  form,  yet  their 
venation  and  general  structure  are  very  distinctive.    Ve^ 
young  leaves  are  narrow,  convoluted,  and  downy;  those 
next  in  size  and  age  have  their  edges  delicately  serrated, 
and  the  venation  is  scarcely  perceptible ;  while  those  of 
larger  size  have  the  venation  well  marked,  there  being  a 
series  of  loops  along  each  side  of  the  leaf  extending  from 
the  mid-rib  to  the  edge :  the  serrations  also  are  stronger 
and  deeper,  beginning  a  short  distance  from  tho  stem  and 
running  up  the  side  of  the  leaf  to  the  apex.     In  addition 
to  this,  the  microscopic  characters  of  the  surface  of  the  leaf 
are  very  characteristic^    Further  investigations  of  a  chemical 
nature  arc  sometimes  needed  to  determine  the  question  of 
adulteration;  and  these  depend  on  the  well-known  com- 
position of  good  tea.     In  different  cases,  according  to  tho 
age  of  the*  leaf  and  its  mode  of  treatment,  the  proportions 
of  its  chief  constituents  may  vary ;  but  in  a  general  way 
it  may  bo  said  that  the  average  composition  of  tea  is  as 
follows: — Moisture  from  6  to  10  per  cent*;   astringent 
matter  (taimin),  from   25  to  35;  gum,  from  6  to  7; 
albuminous  matters,  from  2  to  3;  thein,  from  2  to  3; 
mineral  matters  (ash),  from  5  to  6 ;  and  ligneous  or  woody 
tissue,  from  60  to  60  per  cent.     Green  tea,  which  is 
generally  made  out  of  young  leaves,  contains  the  largest 
quantity  of  soluble  matters;  and  these,  when  fuUy  exhausted 
from  the  leaves  by  successive  boiling  in  water,  amount  to 
from  25  to  35  per  cent  of  the  weight  of  the  tea.    In 
ordinary  cases,  when  the  tea  is  merely  infused  in  boiling 
water,  it  does  not  yield  above  25  per  cent  of  extractive. 
Again,  the  ash  of  tea  is  very  characteristic  of  its  quality— 
old  and  spurious  leaves,  as  well  as  tea  adulterated. '\>'ith 
mineral  matter,  yielding  more  than  6  per  cent  of  ash.  The 
chief  constituents  of  ti^e  ash  of  good  tea  are  potash  and 
phosphoric  acid,  with  a  little  lime,  sOica,  and  oride  of  iron 
— ^there  being  but  a  trace  of  chlorine  and  sulphuric  acid ; 
whereas  the  ash  of  old  and  exhausted  leaves  contains  bnt 
little  potash  and  phosphoric  acid,  in  proportion  to  the  lime 
and  silica ;  and  in  those  cases  where  tea  has  been  damaged 
by  sea  ^vater,  the  amount  of  chloride  is  considerable.     Iron 
filings  in  tea  are  easily  discovered  by  means  of  a  magnet, 
there  being  in  some  cases  as  much  as  20  or  30  p^  cent  of 
this  impurity.     Even  When  incorporated  with  the  leaf 
before  rolling  and  glazing,  the  fraud  is  detected  by  tho 
attraction  of  the  tea  to  the  magnet 

4.  Cocoa  in  its  natural  state  contains  «so  much  fatty 
matter  (amounting  to  rather  more  than  half  its  weight), 
that  it  has  long  been  the  practice  to  reduce  it  by  means  of 
sugar  or  farinaceous  substances.  Tho  first  of  these  pre- 
parations is  called  chocolate,  and  tho  latter  is  known  by 
such  names  as  granulated,  flake,  rock,  soluble  cocoa,  &&  In 
some  cases  the  mixture  is  adulterated  with  mineral  matters, 
as  oxide  of  iron,  to  give  colour.  These  adulterations  are 
recognised  by  the  appearance  and  taste  of  the  preparation, 
by  its  microscopic  characters.  By  the  colour  and  reaction 
of  its  solution,  and  by  the  proportions  of  fat  and  mineral 
matters  in  it 

5.  Bread, — ^Especial  care  has  been  taken  at  all  times  to 
protect  the  public  from  the  dishonest-  dealing  of  bakers. 
The  assize  of  bread,  for  example,  is  a  very  ancient  institu- 
tion ;  for  it  was  the  subject  of  a  proclamation  in  1202,  and 
it  was  the  chief  matter  referred  to  in  the  notable  statute  of 
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the  Pillory  and  Tumbrel  (51  Henry  DX  etat.  16)  already 
mentioiied.  In  the  city  of  London,  according  to  "  Uber 
AUna^*'  the  assize  of  bread  was  an  important  institution. 
It  was  always  made  immediately  after  the  feast  of  St 
Michael  in  each  year,  and  very  specific  instructions  were 
given  for  the  guidance  of  the  four  discreet  men  who  were 
to  perform  it ,  for  their  decision  regulated  the  busmess  of 
Che  baker  in  respect  ci  the  pnce  and  quality  of  bread,  dec., 
for  the  cuzrent  year;  and  woe  to  him  if  he  disregarded  it — 
there  being  numerous  instances  in  "  Liber  AUm^  of  the 
pillory/and  the  thew  in  cases  where  bread  had  been  found 
adulterated  or  of  short  weight.  In  the  tame  of  Anne,  the 
assize  of  bread  was  still  further  regulated  (8  Anne,  e.  19), 
and  in  the  year  1815  it  was  abolished  by  the  sljatute  55 
Geo.  m.  c.  99.  Especial  provision,  however,  was  made 
to  guard  against  the  frauds  of  adulteration,  for  several  Acts 
of  Parliament,  especiaUy  SI  G^.  IL  a  29  and  1  and  2 
Gea  lY,  c  50,  prohibited  the  use  of  alum  and  other 
spunous  articles  in  bread  under  severe  penalties.  At  the 
present  time,  the  chief  adulterations  of  bread  are  with  alum 
or  sulphate  of  coppei*  for  the  purpose  of  giving  solidity  to 
the  gluten  of  damaged  or  infenor  flour,  or  with  chalk  or 
carbonate  of  soda  to  correct  the  acidity  of  such  flour,  or 
with  boiled  noe  or  potatoes  to  enable  the  bread  to  carry 
more  water,  and  thus  to  produce  a  large  number  of  loaves 
per  sack  of  flour.  In  practice  100  Iba  of  flour  wiU  make 
from  133  to  137  Iba  o(  bread,  a  good  average  bemg  136 
lbs. ,  80  that  a  sack  of  flour  of  280  Ibn.  should  yield  95 
foor-pound  loavea  But  the  «rt  of  the  baker  is  exercised  to 
increase  the  number,  and  this  is  accomplished  by  harden- 
mg  the  gluten  in  the  way  already  mentioned,  or  by  means 
of  a  gummy  mess  of  boiled  rice,  three  or  four  pounds 
of  wluch,  when  boiled  for  two  or  three  hours  in  as 
many  gallons  of  water,  will  make  a  sack  of  flour  yield  at 
least  100  four-pound  loaves.  Such  bread,  however,  is 
always  dropsical,  and  gets  soft  and  sodden  at  the  base  on 
standing,  and  quickly  becomes  mouldy*  A  good  loaf 
should  have  kindness  of  structnre,  being  neither  chaffy, 
^or  flaky,  nor  crummy,  nor  sodden.  It  should  also  be 
sweet  and  agreeable  to  the  palate  and  the  nose,  bemg 
neither  sour  nor  mouldy.  It  should  keep  well,  and  be 
ieasily  restored  to  freshness  by  heatmg  it  in  a  closed  vessel 
And  a  slioe  of  it,  subjected  to  a  temperature  of  from  260^ 
to  280*"  Fahr.  should  hardly  be  discoloured,  and  should  not 
lose  more  than  37  or  38  per  cent  of  its  weight.  When 
steeped  m  water,  it  should  give  a  milky  sweet  solution, 
and  not  a  ropy  add  liquid.  The  recognition  of  alum  and 
sulphate  of  copper  in  bread  requires  practice  and  skilful 
manipulation,  it  bemg  surrounded  with  difficulties.  The 
most  easily  applied  process  is  that  described  by  Mr  Horsley. 
He  makes  a  tincture  of  logwood,  by  digestmg  a  quarter  of  an 
ounce  of  the  freshly  cut  chips  in  five  ounces  of  methylated 
spirit  for  eight  hours,  and  filters.  A  teaspoonf uJ ,  of  this 
tincture  is  put  with  a  like  quantity  of  a  saturated  solution 
of  carbonate  of  ammonia  into  a  wine-glassful  of  water ,  and 
the  mixed  solutions,  which  are  of  a  pink  colour,  are  then 
pofured  into  a  white-ware  plate  or  dish.  A  alice  of  the 
suspected  bread  is  allowed  to  soak  in  it  for  five  minutes, 
after  which  it  is  placed  upon  a  clear  plate  to  drain,  and,  U 
alum  be  present,  it  will,  in  the  course  of  an  hour  or  two, 
acquire  a  Uue  colour ;  if  the  tint  be  greawth^  it  is  a  sign 
of  sulphate  of  copper ,  whereas  pure  bread  gradually  loses 
its  pink  colour,  but  never  becomes  blue  or  green.  The 
ftsh  of  bread  will  also^fumish  evidences  of  the  presence  of 
mineral  impurities 

6.  Fknir  aaad  other  Farinoceoui  MaUert. — ^The  tests  for 
good  flour  are  its  sweetness  and  freedom  from  acidity  and 
mus^  flavour.  A  given  weight  of  the  flour,  say  500 
gnuxt%  made  into 'a  stiff  dough  with  water,  and  then 
carefolly  kneaded  under  a  small  stream  p£  water,  wUl  yield 


a  tough  elastic  gluten,  which,  when  baked  in  an  oven, 
expands  mto  a  clean-looking  baU  of  a  rich  brown  colour, 
that  weighs,  when,  perfectly  dry,  Uot  less  than  50  grains. 
Bad  flour  makes  a  ropy-looking  gluten,  which  is  very 
difficult«of  mampulation,  and  is  of  a  dirty  brown  colour 
when  baked.  The  ash  of  flour  should  not  exceed  2  per 
cent  Other  farinaceous  matters  are  recognised  under  the 
imcrosoope  by  the  peculiar  form,  and  size,  and  marking  of 
the  mdividual  granules.  In  this  way,  the  adulterations  ol 
oat-meal  with  barley-meal,  and  of  anow-root  with  inferior 
starches,  ^y  be  easily  detected. 

7.  FaUy  MaUerg  and  OiU  are  the  subjects  of  frequent 
adulteratioa  Butter  and  lard,  for  example,  are  mixed 
with  infenor  fats,  and  with  water,  salt,  and  farina.  Most 
of  these  impurities  are  seen  when  the  sample  of  butter  dr 
lard  IS  melted  in  a  glass,  and  allowed  to  stand  in  a  warm 
place  for  a  few  hburs,  when  the  pure  fat  will  float  as  a 
transparent  oiL  while  the  water,  salt,  fanna,  ^&,will  subside 
to  the  bottom  of  the  glass^  Fresh  butter  generally  contamt 
a  notable  quantity  <^  water,  as  from  12  to  13  per  cent, 
and  sometimes  n  littie  salt  and  a  trace  of  curd ;  but  these 
should  never  e>: «-  ••  J  two  per  cent  in  the  aggregate.  Foreign 
fats  are  recogiii;sc<l  by  the  granular  look  of  tiie  butter,  by 
Its  ^tty  feel,  by  its  taste,  and  by  its  odour  when  warmed. 
Other  tests  for  these  impunties  are  the  melting-point  of  the 
sample,  and  its  solubility  in  a  ftxed  quanuty  of  ether  at  a 
temperature  of  65"*  Fahr.  2(^grains  of  the  sample,  treated 
with  a  flmd  drachm  of  ether,  m  a  closed  test  tube,  wiU 
look  alightyflooculcnt,and  beaimost  entirelydissolved  in  the 
case  of  good  butter ,  but  it  will  be  mealy  and  liniment-like 
with  hurd,  granular  with  dnppmg,  and  almost  solid  with 
mutton  fat  The  melting  pomt  of  different  fats  is  aa 
follows: — Hone  grease,  140*^,  calf  fat  136",  mutton  fat» 
130**;  beef  fat  99' ;  hog's  brd,  8V  .  and  butter,  80* 

Oils  are  adulterated  with  infenor  kinds,  and  th^  fraud  n 
detected  by  means  of  the  specific  gravity  of  the  oil,  and  its 
chemical  reactions  when  tested  upoo  a  white  plate  with  a 
drop  of  ooncemxated  sulphunc  aad — the  colour  and  its 
time  of  development  bemg  the  indications  of  the  quality 
of  -the  mL  The  specific  gravity  of  the  animal  oils  are  as 
follows  >— Neaf  a-foot  oil,  880  .  tallow  oil,  900 .  dolphin  oil, 
918,  cod-liver  oil,  921  to  926;  whale  od.  927,  seaiod, 
934;  porpoise  oil,  937.  Among  the  vegetable  oils  the 
following  are  the  most  important : — Rape  or  ^olza  oil,  913 
to  916;  olive  oil.  918,  filbert  oil,  916.  beech-nut  922, 
walnut,  923 ,  cotton-seed,  94^3  to  928  .  poppy,  924  ,  sweet 
almond,  918  to  922,  hasel-nut  and  hempaeed,  926; 
and  linseed,  634  to  936. 

8.  JsmgUuti  IS  often  adulterated  with  gelatme,  the  fraud 
bemg  ingemously  contnved  so  as  to  retam  to  a  large  extent 
the  well-known  characters  of  geumne  ismglaas  ,  but  it  may 
be  recognised  m  the  following  way :  immersed  m  cold  water, 
the  shreds  of  genuine  ismglass  become  white  and  opaque 
like  cotton  threads,  and  they  swc^  equally  in  all  directions, 
whereas  those  of  gelatine  b»x)me  transparent  and  ribbon- 
like. Isinglass  dissolves  completely  in  boiling  water,  and 
makes  a  slightly  turbid  solution,  which  has  a  famt  fishy 
smeU,  and  is  without  actaon  on  litmus  paper;  whereas 
gelatine  leaves  a  quantity  of  insoluble  matter,  and  the 
solution  smells  of  glue,  and  has  an  add  reaction.  Strong 
acetic  acid  swells  up  the  ahreds  of  isinglass,  and  renders 
them  soft  and  gelatinous ;  but  it  hardens  gelatme.  And, 
lastiy,  the  ash  of  gent^ne  isii^glass  is  very  sii^  in  quantity, 
and  has  a  reddish  colour ;  whereas  that  of  gelatine  is  bulky 
(weighing  from  2  to  3  per  cent ),  and  has  a  perfectiy  white 
appearance  from  the  pre&ence  of  calcareous  salts.  Genuine 
isinglass  is  produced  from  the  swimming-bladder  or  sound 
of  the  sturgeon,  but  gelatine  is  a  son  of  clanfied  glue 
obtained  from  bones,  cUppings  of  hides,  dsc  Boussm^inlt 
states  that  the  Bouxwiller  glue^  which  is  i>reuared  from  tjie 
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t)onoe  of  horses  slaughtered  at  that  establishment,  is  trans- 
parent, and  nearly  colourless,  and  is  on  that  account  much 
sought  after  by  restaurateurs  for  making  jellies.  It  enters 
largely,  too,  into  the  composition  of  French  gelatin& 

9.  Sugar. — During  the  last  ten  or  tweLve  years  the 
manufacture  of  sugar  from  starch  has  been  an  important 
branch  of  industry.  The  product. is  sent  into  commerce 
onder  the  names  of  glucose,  saccharum,  and  British  sugar ; 
and  although  it  is  chiefly  used  for  brewing  purposes,  it  is 
also  employed  for  adulterating  brown  sugar,  and  for  making 
confectionary,  jams,  marmalades,  and  f^it  jellies.  In  the 
year  1870,  as  much  as  25,737  cwt  of  this  sngar  was 
manufactured  for  home  consumption,  and  since  ti^en  the 
quantity  has  been  increasing.  It  is  produced  from  rice  or 
other  starch,  by  submitting  it  to  the  action  of  very  dilute 
sulphuric  acid  at  a  boiling  temperature — the  acid  being 
Interwords  neutralised  with  lime,  and  th^  solution  evapo- 
lated  to  the  setting  point  The  crystals  of  grape  sugar  are 
Teiy  small,  and  are  entirely  without  that  sparkling  character 
which  dislinguishes  cane  sugar.  They  are  less  soluble  in 
water,  but  more  so  in  alcohol,  than  cane  sugar,  and  they 
have  only  about  one-third  the  sweetening  power.  Boiled 
with  a  solution  of  caustic  j^otash,  they  quickly  produce  a 
deep  brown  liquid,  and  they  have  the  power  of  reducing 
the  hydrated  oxide  of  copper,  when  heated  therewith  in  an 
alkaline  solution.     These  characters  are  distinctive  of  it, 

'and  win  serve  to  recognise  it. in  the  brown  sugars  of 
commerce.  * 

10.  Mustard  is  generally  so  acrid  and  powerful  in  its 
flavour  that  it  is  commonly  diluted  with  flour,  or  other 
farinaceous  matter,  turmeric  being  added  to  improve  its 
appearance.  The  mixture  is  recognised  by  means  of  the 
microscope,  when  the  granules  of  star ch  and  the  colouring 
m&tters  of  turmeric  are  easily  seen.  QenuinI  mustard  does 
not  contain  starch,  and  therefore  does  not  become  blue 
when  it  is  treated  with  a  solution  of  iodine. 

1 1.  Spices,  as  pepper,  cinnamon,  curry  powd%  ginger; 
cayenne,  &c.,  are  more  or  less  the  subjects  of  fraudulent 
adulteration,  wliich  can  readily  be  detected  by  the  micro- 
scope, and  by  an  examination  of  the  mineral  constituents. 
Formerly,  pepper  was  ground  by  the  retail  dealer,  and  then 
(here  was  no  excuse  for  the  presence  of  adulterating  agents ; 
but  in  1856,  the  wholesale  dealer  undertook  the  business 
of  grinding,  and  from  that  time  adulteration  has  been  on 
the  increase.  In  some  cases,  the  article  does  not  contain 
a  trace  of  pepper,  but  is  made  up  of  gypsum,  mustard 
husk,  and  a  Uttle  starch.  In  the  Nvnih  Report  of  the 
Commiasionere  of  Inland  Revenue,  there  is  a  statement 
by  Mr  Phillips,  the  chief ,  chemist  of  the  Excise,  that  he 
found  a  sample  of  so-caUed  pepper  containing  25  per  cent 
gypsum,  the  rest  being  mustard  husks  and  a  little  cereal 
starch,  witliout  a  trace  of  pepper.  Another  sample  con- 
sisted of  16  per  cent  gypsum,  44  mustard  husks,  a  little 
cereal  starch,  and  ^he  rest  pepper.  Four  other  samples, 
closely  resembling  pepper,  so  as  to  deceive  an  inexperienced 
eye,  were  found  to  contain  about  22  per  cent  of  gypsum, 
with  sand,  starch,  and  mustard  husk.  Linseed  meal  and 
powdered  capsicums  are  likewise  used  for  adulterating 
pepper.  The  chief  sophistications  of  ginger  powder  are 
sago-meal,  ground  rice,  and  turmeric ;  while  the  colouring 

,  agents  of  curry,  powders  and  cayenne  are  ferruginous 
earths,  brick  dust,  and  even  vermilion  and  red-lead. 
Spices,  too,  are  sometimes  exhausted  of  their  active  pro- 
perties before  they  are  ground  and  sold  to  the  public. 

12.  Beer,  Ak^  and  Porter^^^The  assize  of  ale  is  con- 
temporaneous with  that  of  bread,  being  described  as  the 
**Assitrji  Panie  et  Cervetiae'*  in  ofd  documents.  In  the 
statute  61  Henry  IIL  c.  16  (1266),  they  are  spoken  of 
as.andent  and  well-known  institutions,  the  object  of  them 
being  to  regulate  the  quality  and  price  of  these  articles. 


The  ofl^ooEB  apiiointed  to  deteimina  the  goq^ness  of  ale 
were  called  ''ale  conners,"  or  ''ale  tasters"  {gfutatmti 
eerviauJB),  and  were  elected  annually  in  the  couzt-leet  ol 
each  manor,  and  in  the  city  of  London  at  the  ward-mote, 
according  to  the  advice  and  assent  of  the  alderman  and 
other  reputable  men  of  the  ward    Very  specific  instructions 
are  given  in  Liber  Afbue  of  the  bosinesB  of  the  brewer,  and 
of  the  penalities  for  any  default  thereof — it  being  ordained 
that  no  ale  should  be  sold  without  having  bean  tasted  and 
approved  by  the  ale  conners  of  the  district    Even  now 
these  officers  .are  elected  in  the  city  of  London  with  ^  old 
formalities,  but  the  real  duty  of  examining  the  quality  of 
ale,  beer,  and  porter  has  for  many  years  been  in  the  h^da 
of  the  Excise.     Ajb  far  back  as  the  time  of  Anne  th^e  was 
a  law  prohibiting  the  use  of  Coeeulne  wdicue  or  an; 
unwhol^iome  ingredient  in  the  brewing  of  beer,  under 
severe  penalties,  the  brewer  being  restricted  to  the  use  of 
malt  and  hops  alone;  but  gradually,  as  the  taste  for  porter 
came  into  fa^shion  (since  1730),  and  during  the  French  war,' 
when  the  price  of  malt  was  very  high,  certain  colouring 
matters  prepared  from  burnt  sugar  were  allowed  to  be 
used,  and  this  at  last  became  so  necessary  to  the  trade, 
that  it  was  legalised  by  the  Act  51   Geo.  IIL  c  51: 
Five  years  after,  however,  it  was  prohibited  by  the  statute 
56  Qeo.  III.  c.  58,  which  declared  that  after  the  5th  of 
July  1817,  no  brewer,  or  dealer,  or  retailer  of  beei)  shall 
receive,  or  use,  or  have  in  his  possession  or  custody,  any 
liquor,  extract,  or  other  material  or  preparation,  for  the 
purpose  of  darkening  the  colour  of  worts  or  beer,  other 
than  brown  malt     He  was  also  prohibited  from  using 
molasses,  honey,  liquorice,  vitriol,  quassia,  Cooculue  indicus, 
grains  of  paradise,  guinea  pepper,  or  opium,  or  any  extrafct 
or  preparation  of  the  same,  or  any  substitute  for  malt  or 
hops,  under  a  penalty  of  £200^;  ^d  no  chemist  or  vendor 
of  drugs  was  permitted  to  aeU,  send,  or  deliver  any  such 
things  to  a  brewer  or  retailer  of  beer  under  a  penalty  of 
£500,     Later  still,  in  1830,  the  Act  for  permitting  the 
general  sale  of  bear  and  cider  by  retail  in  England  (1 
WiH  lY.  c.  64),  declares  that  if  any  person  so  licensed 
shall  knowingly  sell  any  beer,  ale,  or  porter,  made  otherwise 
than  from  malt  and  hops,  or  shall  mix,  or  cause  to  be 
admixed,  any  drugs  or  other  pernicious  ingredients  with 
any  beer  sold  in  his  house  or  premises,  or  shall  frandulently 
dilute  or  in  any  way  adulterate  any  sueh  beer,  ^^, shall  for 
the  first  offence  forfeit  and  pay  a  sum  of  from  £10  to  £20, 
and  for  the  second  offence  shall  be  aoyndged  disqualified 
from  selling  beer,  ale,  or  porter  for  two  years,  or  forfeit 
a  sum  of  from  £20  to  £50 ;  and  the  same  regulations 
applied  to  cider  and  perry.    The  execution  of  tiiese  acts 
rested  with  the  Excise^  and  it  would  seem  that  three  classes 
of  adulterations  were  practised,  namely,  l4^.  Those  which 
gave  fictitious  strength  to  the  beer,  as  Coeeultu  tncftcuf, 
tobacco,  opium,  Ac;  2d,  Those  which  improved  the  flavour 
and  body  of  the  beer,  as  grains  of  paradise,  capsicum  pods,' 
ground  ginger,  coriander  seeds,  cairaway  seeds,  sweet  flag; 
liquorice,  molasses,  and  salt ;  and,  3d,  Those  which  gave 
bitterness,  as  quassia,  cViretta,  horehoxmd,  gentian,  &c    In 
London  the  publicans  were  not  in  the  habit  of  practising  the 
first  kind  of  adulteration,  but  confined  themselves  to  the 
second  and  third.     In  the  coxmtry,  however,  according  to 
Mr  Phillips,  it  was  quite  otherwise,  especially  with  brewera 
who  retailed  their  own  beer;  for  he  foimd  that  they  fre- 
quently used  tobacco  and  Coocultu  mdicue.     He  even 
thinks  that  the  cases  of  brutal  and  purposeless  violence 
which  were  so  often  recorded  were  referable  to  the  madden- 
ing influence  of  these  ingredients.     By  the  Act  24  and  25 
Vict  c  22  (1863),  when  the  duty  on  hops  was  relieved, 
these  bitters  and  substitutes  were  permitted,  and  so  also 
was  sugar,  provided  the  full  duty  of  128.  8d.  per  cwt.  was 
paid  upon  it    Later  still,  by  the  licensing  Act  1872  (35 
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and  30  Vict  €.  94),  proriBion  ia  made  to  protect  the 
pnblic  from  tlie  adulteration  of  beer ;  for  it  prohibita  the 
possession,  sale,  or  use  ol  beer  adulterated  with  Cocculua 
indicuSf  chloride  of  sodium  (otherwise  conmion  salt),  cop- 
peras, opium,  Indian  hemp,  strychnine,  tobacco,  darnel- 
sccd,  extract  of  logwood,  salts  of  zinc  or  lead,  alum,  and 
nDj  extract  eft  compound  thereof,  under  a  penalty  of  j£20 
for  the  first  offence,  and  £100  for  the  second  offence, 
together  witii  disqualification  of  both  the  dealer  and  the 
house  for  a  certain  pexiod.  The  police  and  the  officers  of 
Inland  Revenue  arc  empowered  to  search  for  and  obtain 
samples  of  such  beer,  and  the  analyst  is  a  person  appointed 
by  the  Excise.  The  tests  for  the  adulteration  of  beer,  ale, 
and  porter,  are  not  easily  applied  except  by  a  skilled 
chemist;  but  it  may  be  said  that  the  chief  qualities  of 
good  beer  are  its  density,  sweetness,  spirituosity,  piquancy, 
flavour,  and  fiothincss.  The  density  of  ale  and  beer  ranges 
from  lOOS  to  1020  (water  being  1000)— the  average 
being  1015 ;  andin  the  case  of  porter  it  ranges  from  1015  to 
1020.  The  amount  of  alcohol  in  tkesa  beverages  ranges 
from  5  to  9  per  cent,  the  average  being  about  7.  The 
solid  extract  is  from  4  to  6  per  cent,  and  the  cfeh  or  mineral 
matter  is  from  0*2  to  03  per  cent  very  little  of  which 
should  be  common  salt 

13.  Malt — The  Excise  do  not  permit  malt  to  be  adul- 
terated uith  ungerminated  grain ;  but  it  is  very 'difficult  to 
determine  whether  the  presence  of  these  grains  is  accidental 
or  otherwise,  as  in  some  wet  seasons  when  barley  is  badly 
stacked  it  will  heat  or  become  mouldy,  and  the  grains  wiU 
lose  their  vitality.  Even  if  the  grain  is  dried  artificially 
at  a  temperature  of  from  140*"  to  15 0**  Fahr,  the  vitality  of 
the  seed  will  be  destroyed.  In  some  seasons  as  mugh  as  from 
34  to  70  per  cent  of  the  grain  will  be  killed.  Roasted 
unmaited  grain,  instead  of  the  malted,  is  prohibited  by  19 
and  20  Yid.  a  34,  but  there  is  no  doubt  that  the 
substitution  is  largely  practised. 

1 4.  Wine  and  Spirits.  — The  denunciations  in  the  Scripture 
against  the  use  of  mixed  wine  has  reference,  in  all  probability, 
to  wines  which  were  fortified  or  adulterated  with  stimulating 
and  intoxicating  herbs.  In  this  country  measures  wetB 
taken  at  a  very  early  period  to  prevent  the  sale  of  unsound 
and  unwholesome  win&  The  Vintners'  Company,  for 
example,  which  was  incorporated  in  the  reign  of  Edward 
the  Third,  under  the  name  of  the  "  WxTie  TonnerA,"  had 
control  over  the  price  and  purity  of  the  article,  there  being 
chosen  every  year  "  persons  of  the  most  sufficient,  most 
tnie,  and  most  cunning  of  the  craft  (that  hold  no  taverns)," 
who  were  to  see  to  the  condition  of  all  wines  sold  by  retail, 
and  who  were  to  govern  the  tavemera  in  all  their  proceedings. 
Bad  or  adulterated  wine  was  thrown  into  the  gutters,  and 
the  possesson  thereof  were  set  in  the  pillory.  It  would 
seem  that  the  wine  Which  was  most  adulterated  was  that 
called  Gascoign ;  for  in  the  tenth  year  of  the  reign  of  Henry 
the  Sixth  (1432),  there  was  a  |)etitiDn  to  the  king  on  the 
subject,  praying  him  to  amend  the  same.  Stowe,  in  fact, 
says  "that  in  the  6th  of  Henry  VI.,  the  Lombardes 
cumipting  their  sweete  wines,  when  the  knowledge  thereof 
came  to  John  Ranwell,  maior  of  London,  he,  in  divers 
places  of  the  citie,  commanded  the  heades  of  the  buts  and 
other  vcsscb  in  the  open  streetes  to  be  broken,  to  the 
number  of  fifty,  so  that  the  liquor  running  forth  passed 
through  the  citie  like  a  stream  of  raine  water,  in  the  sight 
of  all  the  people,  from  whence  there  issued  a  must  loathsome 
savour."  In  modem  times  the  art  of  adulterating  wine 
has  been  brought  to  great  perfection ;  for  it  consists  not 
merely  in  the  blending  of  wines  of  different  countries  and 
vintages,  but  in  the  use  of  materials  which  are  entirely 
foreign  to  the  grape.  Port  wine,  for  example,  is  manufactured 
from  Beni  CSarlos,  Figueras,  and  red  Cape,  with  a  touch 
of  Mountain  to  soften  the  mixture  and  give  it  nchness — 


the  body  and  flavour  being  produced  by  gum-dragon,  and 
the  colour  by  *'  berry-dye, '  which  is  a  preparation  of  Gorman 
bilberries.  To  this  is  added  the  washings  of  brandy  casks 
("  brandy  cow^*)  and  a  little  salt  of  tartar  to  form  a  crust. 
Sherry  of  the  brown  kind  and  of  low  price  is  mingled  with 
Cape  and  cheap  brandy,  and  ts  flavoured  with  *'  brandy- 
CO  we,"  sugar-candy,  and  bitter  almonds.  If  the  colour  be 
too  high  it  is  lowered  by  means  of  blood,  and  «oftncs«  U 
imparted  to  it  by  gum-benzoui.  Pale  shQrncs  are  produced 
by  means  of  plaster  of  Pans  or  gypsum,  by  a  process  called 
"  plastering,"  and  the  effect  of  it  is  to  remove  the  natural 
acids  (tartaric and  malic),  as  well  as  the  colour  of  the  wine. 
In  this  way  a  [)alc,  dry,  bitter,  and  sub-acid  uiiic  i.> 
produced,  charged  with  the  sulphates  of  iinic  and  )H)tash 
Large  quantities  of  what  arc  called  clarets  are  nianufucturod 
in  this  country  from  infenor  French  wine  and  rough  cider, 
the  colour  being  imparted  to  it  by  tumsol  or  cochineal. 
Madeira  is  produced  from  Vidonia  with  a  little  Mountani 
and  Oapc,  to , which  are  added  bitter  almonds  and  sugar. 
£ven  Vidonia  and  Cape  are  adulterated  \nth  cider  and  nun 
— carbonate  of  soda  bouig  used  to  correct  the  acidity. 
Common  Sicilian  wine  is  transfonned  into  Tokay,  Alalaga, 
and  Lachryma  ChristL  Champagne  is  produced  fruta 
rhubarb  stalks,  gooseberries,  and  sugar,  the  product  {^cin^ 
largely  consumed  at  balls,  races,  masquerades,  and  public 
dinncra  Of  late,  too,  since  the  investigations  of  Pctiot, 
Thenard,  Gall,  Hussman,  and  others,  the  manufacture  of 
wine  from  sugar  and  the  refuse  husk  or  mark  of  the  grape 
has  been  largely  practised,  insomuch  that  a  great  part  of 
the  wine  of  France  and  Germany  has  ceased  to  be  the  juice 
of  the  grape  at  all.  In  point  of  fact,  the  processes  'of 
blending,  softening,  fortifying,  sweetening,. plastering,  &c., 
&c,t  are  carried  on  to  such  an  extent  that  it  b  hardly 
possible  to  obtain  a  sample  df  genuine  wine,  even  at  first 
hand ;  und  books  are  written  on  the  subject,  in  which  the 
plainest  directions  are  given  for  the  fabrication  of  every 
kind  of  wine,  there  being  druggists  called  *' brewers' 
dniggists,"  who  supply  the  agents  of  adulteration.  These 
are  as  follow  -. — Elderberry,  logwood,  brazil-wood,  rod 
Saunders- wood,  cudbear,  red  beet-root,  &&,  for  colour; 
litharge,  lime  or  carbonate  of  lime,  carbonate  of  soda,  and 
carbonate  of  potash,  to  correct  acidity ,  catechu,  logwood,, 
sloe-leaves,  and  oak-bark^  for  astringency;  sulphate  of  lime, 
gypsum,  or  Spanish  eaith,  and  alum  for  removing  colour ; 
cane  sugar  for  giving  sweetness  and  body ,  glucose  or  starch 
sugar  for  artificial  wine ,  alcohol  for  fortifying ,  and  ether, 
especially  acetic  ether,  for  giving  bouquet  and  flavour  The 
tests  for  these  agents  are  not  readily  applied,  except  by  tho 
professional  chemist;  but  they  are  promptly  recognised 
by  the  stomach  and  the  brain,  for  good  wine,  though  it 
may  intoxicate,  raraly  leaves  a  disagreeable  impression.  In 
a  general  way,  it  may  be  said  that  the  specific  granty  of 
genuine  wine  ranges  from  991  to  997 ,  and  the  amount 
of  alcohol  in  it  never  exceeds  20  per  cent,  by  volume.  The 
solid  residue  in  it,  when  evaporated  to  perfect  dr>'ness, 
amounts  to  from  r33  to  2*  15  per  cent  in  Rhine  wines, 
and  in  the  light  wines  of  France,  to  from  2*85  to  3 '73  per 
cent  in  Teneriffe  and  (3ape ,  to  from  3  49  to  4  54  per  cent* 
in  sherry  and  Madeira ,  and  to  from  3*75  to  5*24  in  port. 
Sweet  wines,  as  Lachryma  Christi,  Muscat,  Malaga,  Tokay, 
Bergerac,  champagne,  and  the  wines  of  the  Palatinate, 
contain  a  much  larger  percentage  of  solid  matter  iz>  them. 
The  ash,  or  invohitile  constituents  of  wine,  sliould  range 
between  0*19  and  05  per  cent  It  should  be  strongly 
alkaline,  and  should  consist  of  carbonate,  sulphate,  and 
phosphate  of  potash,  chloride  of  sodium,  carbonate  of  lime, 
and  a  little  alumina  As  a  dis^tioctivo  mark  of  genumo 
wine,  the  ash  is  of  the  greatest  value  Again,  pure  wmo 
gives  but  slight  precipitates  with  oxalate  of  ammonia,  with 
add  nitrate  of  silver,  and  acid  nitrate  of  baryta     Tho 
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colouring  matters  of  wine  may  be  separated  and  analysed 
hy  the  process  of  Mulder,  which  is  too  elaborate  for 
d§scri{^ion  in  this  place,  and  so  alse  are  the  tests  for 
recognising  spurious  colours,  as  the  test  of  Vogel,  Jacob, 
and  others  (solutions  of  acetate  of  lead),  that  of  Pelouze 
and  Frenny  (basic  acetate  of  lead) ;  of  Ness  von  Esenbeck 

isolations  of  alum  and  of  carbonate  of  potash) ;  of  Batilliat 
ammonia);  of  Filhol  (ammonia  and  sulphide  of  ammonium); 
and  others.  At  present,  the  spectroscope  has  not  furnished, 
as  was  expected,  any  very  reliable  indications  of  the  nature 
of  the  colouring  matters  of  wine.  Ih  fact,  the  whole  subject 
requires  fuller  investigation.  The  adulteration  of  spirits 
consists  mostly  in  the  addition  of  water  and  in  the  uSe  of 
inferior  spirit,  recipes  being  given  in  the  Publican's  Guide, 
and  other  such  books,  for  what  is  called  making  up  spirits 
for  sale.  The  recognition  of  these  frauds  rests  ^  with  the 
Excise,  under  the  Act  35  and  36  Vict.  c.  94. 

15.  Tobacco  and  Snnf, — The  adulteration  of  these 
articles  is  proliibited  and  otherwise  provided  for  by  the 
statutes  5  and  6  Vict  a  93,  and  25  and  26  Vict,  c  7, 
and  30  and  31  Vict  c.  90,  manufacturers  of  tobacco  and 
snufif  being  prohibited  from  using  or  having  in  their 
possession  sugar,  honey,  molasses,  treacle,  leaves,  herbs,  or 
plants,  powdered  wood,  moss,  weeds,  sea-weeds,  or  anv 
ground  or  unground  roasted  grain,  chicory,  lime,  sand, 
umbre,  ochre,  or  other  earths,  nor  anything  capable  of 
being  used  to  increase  the  weight  of  tobacco  or  snufT,  under 
a  penalty  of  £200 — ^water  alone  being  allowed  in  the 
manufacture  of  tobacco ;  and  water,  salt,  and  alkaline  salts, 
OS  well  as  lime  in  the  manufacture  of  snuffs,  under  a  \, 
penalty  of  £300.  But  it  appears  from  the  reports  of  the 
Commissioners  of  Inland  Revenue,  that  the  adulteration  of 
tobacco  and  snuff  is  still  largely  practised.  Tobacco  is 
adulterated  with  molasses,  sugar,*  aloes,  liquorice,  gum, 
catechu,  oil  and  lamp-black,  alum,  tannic  acid  and  iron,  log- 
\yood,  and  such  leaves  as  rhubarb,  chicory,  cabbage,  bur- 
dock^ c6lts-foot,  and  excess  of  salt  and  water.  In  ^e  year 
1862  it  was  'discovered  that  certain  Irish  manufacturers  wei^e 
adulterating  their  Cavendish  and  roll-tobacco  with  liquorice, 
in  imitation  of  the  sweetened  Cavendish  of  North  America,^ 
and  therefore  in  1863  the  practice  was  legalised  in  the  case 
of  Cavendish  aod  negro-head  by  the  Manufactured  Tobacco 
Act,  1863.  8na&  are  adultq^ted  Avith  excess  of  alkaline 
salts,  lime,  sand,  ferruginous  earths,  fustic,  torrefied  oat- 
meal, p^t-moss,  ground  velonia  cups,  bichromate  of  potash, 
and  chromate  of  lead.  Mr  Phillips  states,  in  the  Fourth 
Report  of  the  Commissioners  of  Inland  Revenue,  that  up 
to  1856  the  practice  of  adulterating  snuff  was  very  prevalent, 
particularly  in  Ireland-^52  per  cent  of  the  samples  analysed 
being  found  to  be  illicit;  in  1858  and  subsequently, 
however,  the  .proportion  has  been  much  less.  These 
adulterations  are  recognised  by  drying  the  sample,  and 
noting  the  loss  of  weight,  and  by  the  amount  and  nature 
of  the  ash  left  on  incineration.  Forcign  leaves,  4&c.»  ore 
discovered  by  the  aid  of  the  microscope.. 

1 6.  Among  the  adulterations  which  are  practised  for  the 
purpose  of  improving  the  appearance  of  the  article,  and 
giving  it  a  false  strength,  are  the  following : — ^Thc  addition 
of  alum  or  sulpluUe  of  copper  to  bread ;  the  facing  of  black 
tea  with  black  lead,  and  of  green  with  a  mixture  of  iiuligo 
oV  Pi^ussian  blue  with  turmeric  and  ckviia  cl^  ;  the  treat- 
ment of  pickles  and  preserved  fruits  with  a  idt  of  copper, 
which  has  the  property  of  mordanting  and  brightening  the 
green  colouring  matter  of  vegetables.  In  some  cases  the 
quantity  of  copper  has  been  so  large  as  to  give  a  coppery 
appearance  to  a  steel  knife  or  fork  kept  in  the  pickle ;  but 
at  all  times  the  metal  may  be  discovered  by  the  pink  colour 
of  the  ash,  and  by  its  becoming  blue  when  treated  with  a 
little  strong  ammonia.  Ferruginous  earths  are  added  to 
sauces,  anchovies,  potted  meats,  and  the  preparations  of 


cocoa.  This  also  is  recognised  by  the  amount  and  colour 
of  the  ash.  Mineral  pigments,  as  yellow  and  orange  ckromaU 
of  lead,  green  arsenite  of  copper,  <fcc,  are  frequently  us^ 
in  colouring  confectionery,  and  have  produced  serious 
results  to  those  who  have  eaten  it  Lastly,  with  a  view  of 
giving  false  strength  to  the  article,  sulphuric  acidh^  been 
added  to  vinegar  and  lime-juice ;  blackjack  or  burnt  sugar 
to  coffee  and  chicory ;  catechu  or  terra  japonioa  to  exhausted 
tea;  Coccultis  inddcus  to  beer  and  porter;  cayenne  and 
mustard  husks  to  pepper,  &&         . 

17.  Adulterations  are  also  practised  for  the  purpose 
of  debasing  the  article,  as  when  the  cream  is  taken  from 
milk  by  the  process  ol  skimping;  or  when  the  active 
principles  of  spices,  &c,  have  been  removed  by  distillation. 

18.  Accidental  adulterations  may  occur  from  the  admix- 
ture of  darnel  or  ergot  with  flour;  siliceous  and  earthy 
matters  with  substances  that  are  ground  in  a  mill ;  mould 
or  acari  with  flour,  sugar,  cheese,  &c. ;  and  copi>eir,  zinc, 
or  lead  may  be  accidentally  derived  from  the  vessels  in 
which  any  acid  substance  or  liquid  has  been  prepared  or 
kept  In  this  manner  cider  and  wine  have  become  tainted 
wkh'lead;  6our  milk  with  zinc;  and  jellies,  jams,  and 
preserves  with  copper. 

19.  Adulteration  of  Cattle  Foods.'^Jn  a  recent  trial, 
where  the  question  of  adultSration  was  raised,  a  linseed- 
cake  maker  stated  in  evidence  that  his  ordinaiy  oil-cake 
consisted  of  50  parts  ground  sesam^  cake,  20  parts  of  bran, 
and  30  of  linseed  and  linseed  siftings.  To  prevent  the 
detection  of  this  fraud  by  an  examination  of  the  cake  with 
the  naked  eye,  it  is  customary  to  powder  the  materials 
very  fi-^e  by  means  of  a  machine  called  a  "  Buffein  machine," 
after  whiph  they  are  thoroughly  mixed  together  and  pressed 
into  a  cake.  It  would  seem,  indeed,  that  pure  linseed  cake 
is  not  saleable,  except  in  a  few  localities,  as  in  the  neigh- 
bourhood of  Ckiinsborough,  and  in  the  agricultural  centres 
of  Lincolnshire  and  Norfolk, '  where  the  genuine  cake  is 
appreciated.  Elsewhere  the  adulterated  article  commands 
a  ready  sale,  on  aiccount  of  uts  low  price;  and  thus 
encouragement  is  given  to  the  use  of  aU  sorts  of  adulterating 
agents,  as  ^rth-nut,  cotton,  beech,  and  sesamd  brsm,  rice- 
husks,  oat^ust,  and  other  such  worthless  matter.  Very 
recenUy  this  important  subject  has  been  treated  by  Di 
Voelcker  in  a  paper  "  On  the  Characters  of  Pure  and  Jklixcd 
Linseed  Cakes,"  which  was  published  in  the  JoumaX  of 
the  Royal  Agricultural  Society  of  England  (vol  ix.  part 
1).  Some  of  the  impurities  of  linseed  cake  may  be  due  to 
tne  accidental  presence  of  the  seeds  of  various  weeds  and 
wild  plants,  which  the  careless  farmer  has  allowed  to  grow 
upon  his  land.  Most  of  these,  |^owever,  are  easily  removed 
by  one  or  two  siftings,  as  in  the  case  with  clean  linseed; 
but  the  siftings  are  not  thrown  away;  they  are  used  for 
adulterating  other  samples  of  linseed^making  the  second, 
third,  and  even  fourth  qualities  of  Riga  and  St  Petersburg 
seed  Occasionally  the  siftings  are  sent  out  to  sea  in 
barges  to  meet  the  vessels  coming  from  the  north  with 
linseed  on  board;  there  the  mixture  is  made;  and  when 
the  vessels  reach  the  port  for  which  they  are  dtotined,the 
cargo  is  sold  for  genuine  linseed  "ajs  imported."  But 
besides  these  impurities,  the  linseed  cake  qf  commerce 
contains  a  largo  proportion  of  other  cakes,  as  rape,  earth- 
nut,  decorticated  and  undecorticated  cotton  seed,  beech-nut, 
hemp-seed,  cocoa-nut»  cocoa,  palm-nut,  pahn-kemels,  niger 
seed,  sesamd  or  teal  seed,  poppy,  castor  oil,  bassia,  cuitsis, 
indigo  seed,  olive,  &a,  besides  bran,  acorns,  careb-b^s,  and 
the  husks  or  shades  of  earth-nut^  oats,  bailey,  rice,and  other 
refusa  Some  of  these  things  are  actuary  poisonous  to 
cattle,  as  in  the  case  of  castor-oil  cake,  curcas  bean, 
purging  flax,  wild  mustard,  wild  radish,  dl^c.;  others  are  of 
doubtful  quality,  as  com  cockle,  darnel,  indigo  seed,. 
earth-nut,  d^c ;  and  many  are  disagreeable  to  the  taste,  oa 
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account  of  rancidity  and  otlier  properties,  as  cocoa-nut  cake, 
palm-Qut  cake,  bassia  cake,  &c ;  while  many  are  so  charged 
with  woody  matters  as  to  be  indigestible  and  irritating  in 
their  action,  as  cotton,  olive,  palm-nut,^  husks  of  rice, 
cocoa-nut  fibre,  saw-dust,  kc  These  impurities  are  some- 
times easily  recognised  by  the  naked  eye,  or  by  a  lens  of 
low  power.  At  other  times  the  colour  of  the  cake  is  an 
indication  of  its  impurity.  The  taste  of  it  also  is  frequently 
characteristio ;  for  while  linseed  has  a  sweet  mucil^inous 
taste,  rape  seed  is  tumipy,  mustard  acrid,  dodder  like  garlic, 
bassia  bitter,  &o.  Then,  again,,  the  action  of  a  Kttle  warm 
water  will  devebpe  the  flavour  of  impurities^rape  giving 
off  a  stroz^  odour  of  turnip,  mustard  its  well-known  acrid 
flavour,  wild  radish  and  other  impurities  their  characteristic 
smells.  When  examined  chemically  it  is  found  that 
adulterated  and  dir^  cakes  show  a  deficien<7  of  oil  and 
albuminous  matter,  and  a  large  excess  of  woody  fibre  and 
mineral  substance  In  good  cake  the  moisture  ranges  from 
10  to  14  per  cent,  the  oil  from  10  to  15,  the  albuminous 
matter  fronr  25  to  35,  the  mucOage,  sugar,  and  digestible 
fibre  to  from  20  to  30  per  cent,  &e  woody  fibre  to  from  9 
to  14,  and  the  mineral  matter  or  ash  to  from  6  to  8  per 
cent:  Cake  that  has  been  shipped  too  fresh  is  apt  to  heat 
and  become  mouldy;  in  which  case  it  will  lose  its  fine 
aroma,  and  be  of  inferior  quality:  it  may  even  be  ii^jurious 
to  animals  feeding  on  it 

20.  Tke  Adulteration  of  Seeds,  in  £raud  of  her  Msgesty's 

Eubjects,  and  to  the  great  detriment  of  agriculture,  has 

been  provided  for  by  the  Act  32  and  33  Vict  c.  112, 

wherein  it  is  prohibited  to  kill,  dye,  or  to  sulphur  seeds,  or 

any  way  to  give  them  a  false  appearance,  under  a  penalty 

of  £5  for  the  first  offence,  and  X50  for  the  second. 

But  for  all  this  extensive  frauds  ard  practised :  turnip  seed 

is  adulterated  with  rape,  wild  mustard  or  charlock,  the 

vitality  of  which  has  be^  destroyed  by  Iqln-diying  at  a 

high  tempemture ;  old  turnip  seed  (kiln-dried)  is  also  used 

lor  diluting  fresh  seed ;  and  it  is  notc^ous  that  sudi  seed 

can  be  obtained  in  conmiecc&  by  the  ton«    Again,  clover 

seed  is  often  killed  and  dyed«— one  of  the  commonest 

frau^  being  to  dye  trefoil,  and  to  sell  it  for  red  clover ; 

the  pinkish  or  yeUowish-brown  tint  and  metallic  look  being 

given  with  a  weak  solution  of  log^Kood  and  alum,  or  with 

a  strong  solution  of  logwood  alone,  and  then  it  is  shaken 

up  with  a  little  bkck  lead.    Another  trick  is  to  dye  white 

clover  seed  with  b  weak  solution  of  indigo,  and  Urns  to 

make.it  look  like  hybrid  clover  which  has  a  bluish-green 

colour.     When  trefoil  and  white  dover  seed  have  b^me 

changed  by  age  and  have  lost  their  yellowish,  colour,  tibey 

arc  dyed  with  infusion  of  turmeric,  and  then  toned  down 

with  the  fnmes  of  burning  sulphur;  in  fact,  these  fumes 

are  used  to  brighten  up  aU  sorts  of  seeds  that  bave  become 

brown  by  keeping,  but  they  destroy  the  vitality  of  the  seed. 

•21,  Adulieratum  qfDmgs, — This  at  all  times  has  been 

considered  a  serious  offence.    In  the  dty  of  London,' the 

president  and  censors  of  t)io  CoUege  of  Physicians  have 

power  to*  search  for  apothecaries'  wares,  drugs,  and  stuffs, 

and  on  finding  them  defective,  corrupted,  and  not  meet  nor 

convenient  to  be'  ministered  in  any  medicines  for  the  health 

of  man's  body,  they  are  to  destroy  them,  and  are  to  correct 

and  punish  the  offenders  by  committing  them  to  prison, 

and  amercing  them   in  a  penalty  not  exceeding  X20. 

These  wholesome  powers  were  granted  to  the  eoUege  hj 

the  Acts  14  and  15  Hen.  Vin.  c  5,  and  32  Hen^  Vni 

c  40,  and  2  Mary,  c.  9;  but  although  they  are  still 

in  force,   and  might  be   advantageously  ^exercised,  yet 

tiiey  have  long  since  fallen  into  disuse;  and  if  it  had 

not  been  for  tiie  laudable  efforts  of  the  Pharmaceutical 

Society  of    Great  Britain,  there  would  have  been  no 

practical  remedy  for  the  adulteration  of    drugs.    ,The. 

[  founded  in  1841,  for  the  purpose*  of  culvandng 


the  status  and  education  of  those  who  were  engaged  in  thtf 
preparation  and  sale  of  medicines,  and  it  was  mcorporated 
by  Koyal  Charter  in  1843.  A  few  years  after,  m  1852. 
the  qualifications  of  pharmaceutical  chemists  were  regu- 
lated by  Act  of  Parliament  ^5  and  16  Vict  c.  56),  and 
in  1868  it  was  further  provided,  by  the  31  and  32  Vict 
c  121,  that  no  person  should  be  permitted  to  engage  in 
the  sale  or  dispensing  of  medicmes,  or  to  use  the  title  of 
chemist  and  druggist,  or  dispensing  chemist,  or  pharmaceutist, 
without  being  duly  qualified,  and  registered  as  a  pharma- 
ceutical chemist  The  adulteration  of  medicine  was  also 
prohibited  by  the  incorporation  of  the  Adulteration  of  Food 
and  Drink  Act  1860  (23  and  24  Vict  c  84),  it  being 
declared  that  such  adultepation  should  be  deemed  an  ad- 
mixture ii\juriou8  to  health  More  recently,  in  1872,  the 
Act  35  and  36  Vict  c.  74,  renders  it  penal  for  any  one 
to  adulterate  a  drug  for  sale,  or  to  sell  such  drug.  In  the 
first  case  the  penalty  is  a  sum  not  exceeding  £50,  to- 
gether with  the  costs  of  the  conviction ;  and  for  a  second 
oSence  he  shall  be  guilty  of  a  misdemeanour,  and  be  im- 
prisoned for  a  period  not  exceeding  six  calendar  months, 
with  hard  labour.  In  the  second  case,  the  seller  of  an 
adulterated  drug  is  subject  to  a  penalty  not  exceeding 
£20,  together  with  costs;  and  for  a  second  offence  he 
shall  have  his  name,  place  of  abode,  and  offence  pub- 
lished in  any  manner  that  the  justice  thinks  fit  The 
chief  adulterations  and  debasing  of  drugs  are  the  follow- 
ing : — In  the  case  of  vegetable  substances,  as  jalap,  opium^ 
rhubarb,  cinchona  bark,  isc,  foreign  substances  are  added 
to  make  up  for  the  loss  of  weight  in  drying  and  powdering, 
there  being  in  many  cases  a  trade  allowance  of  only  four 
per  cent  for  such  loss,  whereas  in  almost  all  cases  it  ex- 
ceeds this.  Roots,  seeds,  and  barks,  for  example,  lose  from 
6  to  9  per  cent,  scammony  7  per  cent,  aloes  9,  saisaparilla 
10,  squjlls  12,  and  opium  from  15  to  25  per  cent  At  other 
times,  foreign  substances  are  added  to  assist  the  grinding, 
or  to  improve  the  appearance  of  the  article.  Occasionally 
the  active  principles  are  removed,  or  the  medicine  has 
become  worthless  from  keeping  or  from  faulty  preparation. 
In  the  case  of  the,  alkaloids,  inert  substances,  as  sugar, 
starch,  gum,  &c,  are  mixed  with  them  to  increase  their 
weight  and  bulk.  Lastly,  the  activity  of  a  vegetable  drug 
may  greatly  depend  on  its  mode  and  place  of  culture. 
Whh  respect  to  mineral  preparations,  there  is  even  a  still 
larger  field  for  adulteration,  insomuch  that  the  purity  of 
the  article  is  entirely  regulated  by  the  wholesale  price  of 
k.  Again,  directly  after  the  Act  of  1856  (18  and  ID 
Vict  c.  38),  which  permitted  the  sale  of  methylated 
spirit — ^that  is,  inferior  spirit  mixed  with  wood-naphtha^ 
duty  free  for  manufacturing  purposes — advantage  was 
taken  of  it  by  many  chemists  and  druggists,  and  the 
cheap  spirit  was  used  for  making  tinctures  and  other 
medicinal  preparations.  This,  however,  came  at  last  to  bo 
so  serious  and  dangerous  a  practice,  and  was  withai  so 
great  a  fraud  on  the  revenue,  that  means  were  taken  to 
suppress  it  by  the  Act  29  and  30  Vict  a  64,  wherein 
it  is  provided  that  such  spirit  shall  not  be  used  in  any 
medicinal  preparation,  except  in  the  manufacture  of  chloro- 
form, ether,  and  the  v^etable  alkaloids,  or  in  the  preparation 
of  other  things  whereby  the  spirit  was  afterwards  entirely 
dissipated.  But  Mr  Phillips  remarks,  in  the  2/inth  Report 
of  the  Commisnoners  of  Inland  Bevenue,  that  a  few 
instances  have  been  discovered  of  the  sale  of  drinks  under 
the  names  of  **  Indianna  brandee,"  "  medicated  whiskee," 
"  pure  Islay  mountain,"  "  Indian  tincture,"  <fec.,  the  exciting 
principle  of  all  of  which  was  found  to  be  hyponitrous  ether 
prepared  from  methylated  spirit  In  the  case  of  a  drink 
called  '*  Hollands  whiskee,"  it  was  produced  by  distilling  the 
methylated  spirit  with  a  little  liitiic  acid,  and  then  sweeten- 
ing with  treacle,  and  flavouring  with  rhubarb,  chloroform. 
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loenugreck,  &c.,  so  as  to  conceal  its  real  character;  and 
notwithstanding  its  disagreeable  flavour,  it  got  into  public 
favour  in  some  districts,  especially  in  Ireland,  and  was 
largely  sold  as  a  cheap  means  of  producing  intoxication. 

22.  Tlte  Adulteration  of  Textile  Fabrics.  —Woollen  goods 
liave  for  years  post  been  largely  .adulterated  with  refuse 
-fibres  called  "shoddy*  or  "nungo."  The  practice  was 
denounced  by  Latinier  in  one  of  his  sermons  at  Paul's 
Cross,  preached  before  king  Edward  in  1635,  wherein 
he  spoke  of  it  as  the  devil's  artifice,  saying  that  they  were 
'wont  to  make  beds  of  flock,  but  ,now  they  had  turned  it 
into  dust,  which  he  aptly  caUed  "  Devil's  dust,"  and  that 
the  cloth  worker  did  so  incorporate  it  to  the  cloth  that  it  was 
wonderful  to  see.  The  practice  is  still  in  vogue,  for  there 
is  hardly  a  piece  of  cheap  cloth  without  it  Shoddy  as 
originally  used  was  merely  the  fluff  or  waste  from  the  looms, 
but  now  it  consists  of  any  kind  of  woollen  rubbish,  as  old 
blankets,  stockings,  &&,  pulled  to  pioces  in  a  machine  called 
the  "  Devil"  Mingo  is  even  a  shorter  description  of  fibre, 
and  is  made  in  the  same  way  from  old  rags.  No  less  than 
forty  milhoQs  of  pounds  of  these  are  made  annually  in 
Yorkshire,  at  an  estimated  value  of  eight  millions  sterling, 
find  all  of  it  19  used  for  adulterating  woollen  clotL  There 
is  er eo  another  kiud  of  refuse  called  "  extract^"  which  is 
employed  for  the  same  purpose.  It  consists  of  the  wool 
obtained  from  the  rags  of  mixed  goods;  that  is,  goods 
which  have  a  cotton  or  linen  warp  blended  with  wool  The 
cotton  is  destroyed  by  chemical  ogcncy,  chiefly  by  means 
of  dilute  sulphuric  acid,  and  the  wool  is  left  intact 

The  cotton  fabrics  and  gray  goods  of  Lancashire  and 
Yorkshire  are  largely  adulterated  with  size  and  china  clay, 
the  object  being  to  give  them  increased  weight  and  sub- 
«tanca  Up  to  about  twenty  years  ago  the  siiung  of  cotton 
goods  was  effected  ^with  a  imxture  of  fermented  flour, 
paste,  and  tallow,  by  which  means  the  tenacity  of  the  warQ 
was  increased  and  the  fnction  of  weaving  was  lessened. 
To  effect  this  about  20  per  cent  of  sixo  was  used ;  but  in 
1854,  when  tallow  became  dear  in  consequence  of  the 
Bussian  war.  a  substitute  was  found  in  china  clay.  Later 
still  in  1862,  when  the  cotton  famine  began  to  be  felt,  and 
the  long-fibrod  American  cotton  grew  scarce,  it  was  found 
necessary  to  give  tenacity  to  the  twist  made  from  shorter 
fibre  by  using  more  size.  In  this  manner  as  much  as  from 
50  to  00  per  cent  of  size  has  got  to  be  used,  the  greater 
part  of  it  being  china  clay,  >vith  a  certain  proportion  of 
hygroscopic  matter,  such  as  chloride  of  magnesium,  to  keep 
the  material  damp  and  supple  The  impurity  is  easily 
detected  by  washing  the  cloth,  and  ascertaining  the  loss  of 
weight  before  and  after  the  operation.  Cheap  calicoes  are 
ftlso  largely  impregnated  with  lime,  which  has  been  used 
in  the  process  of  bleaching,  and  left  in  them.  A  cloud  of 
dust  flies  out  of  such  fabrics  when  they  are  torn.  Silk 
also  id  made  heavier  and  stouter  by  the  incorporation  of 
dye  stuffs  used  expressly  for  the  purposa  This  is  generally 
the  case  with  dark-coloured  silks,  black  and  brown,  as 
lighter  shades  will  hardly  admit  of  it ;  as  much  indeed  as 
half  the  Weight  of  the  silk  may  bo  thus  incorporated 
with  it 

23.  Falsi/icaficn  of  Coin  and  Precum^  Metali.  — In  Anglo- 
Baxoo  times  the  debasing  or  counterfeiting  of  coin  was 
punished  by  the  loss  of  the  hand.  In  later  times  it  has 
been  criimual  in  the  highest  degree.  By  the  statute  24  and 
"25  Vict  c  99,  the  counterfeiting  of  gold  or  sUver  coin  is 
felony,  aud  in  Scotland  is  a  high  cnme  and  offence.  Hardly 
less  severe  is  the  punishment  for  debasing,  diminishing, 
lightening,  or  impairing  the  value  of  the  current  coin  of 
the  realm,  aud  very  effectual  means  are  taken  to  secure 
their  standard  value  when  put  into  circulation.  In  the 
first  place,  an  officer  is  appomted  by  the  Crown  to  super- 
intend the  coinage,  and  to  be  answerable  for  its  goodness. 


(See  Mint  and  Coinage.)    In  the  second  place,  the  coin 
is  tested,  as  to  its  weight  and  fineness,  by  persons  skilled 
in  the  goldsmith's  craft  (SeeAjSSAY.)  But  notwithstandbg 
this,  the  coins  of  the  realm,  as  issued  from  the  mint,  have 
often  been  debased  to  a  considerable  extent ;  for,  according 
to  Lord  Liverpool,  the  total  debasement  of  the  silver  money 
of  this  country,  from  the  time  of  the  Conquest  to  the  reign 
of  Elizabeth,  was  not  less  than  65  per  cent     It  is  notorious 
that  in  Spain,  Austria,  and  Turkey  the  degradation  of  the 
silver  coin,  even  at  the  present  time,  is  carried  to  a  serious 
extent     By  the  Coinage  Act  1870  (33  and  34  Vict  c 
10)  the  composition  and  weight  of  all  the  coins  of  this 
country  are  strictly  provided  for ;  and  in  the  case  of  gold 
coin,  the  limits  or  *' remedy"  of  fineness  and  weight  orf' 
exceedingly  narrow.     The  composition  of  the  coin  is  fixed 
at  eleven-twelfths  fine  gold,  and  one-twelfth  alloy  (copper); 
80  tha£  in  1000  porta  of  our  gold  coin  there  are  916*66  parts 
of  fine  gold.     This  is  called  its  millesimal  fineness,  and 
the  allowance  for  error  in  compssition  is  limited  to  0*002 
per  1000  part&    The  weight  of  the  sovereign  is  fixed  at 
123*27447  grains,  and  the  limit  of  error  in  weight  is  the 
0'2  of  a  grain ;  and  in  proportion  with  all  other  gold  coins. 
In  the  case  of  silver  coins,  the  composition  is  thirty-seven 
fortieths  of  fine  silver,  and  three-fortieths  of  alloy  (copper) 
— ^the  millesimal  fineness  being  therefore  925  parts  of 
silver  J  the  remedy  or  allo^vance  of  fineness  is  just  twice 
that  of  gold — namely,  0*004  per  1000  parts.     Tlie  weight 
of  the  silver  coin  is  at  the  rate  of  87*27272  grains  per 
shilling  of  value ;  and  the  remedy  or  allowance  of  error  is 
confined  to  0*36363  of  a  grain  per  shillini^     Lastly,  the 
bronze  coinage  of  the  country  consists  of  95  parts  copper, 
4  tin,  and  1  zinc  :  the  weight  of  a  penny  being  145*83333 
grains;  aud  the  allowance  for  error  is  2*91666  grains  per 
penny.     The  specific  gravity  of  the  several  descriptioDS  of 
coin  is  17*53  for  gold,  10*35  for  silver,  and  8*89  for 
bronze.     So  accurate  are  the  composition  and  weight  of 
the  coins  issued  from  the  mint  at  the  present  timo,  that  at 
the  last  trial  of  the  "  Pyx"  in  July  1871,  the  jury  reported 
that  every  piece  separately  examined  (representing  many 
millions  sterling)  \mis  found  to  be  accurately  coined  ni 
regard  to  weight  and  fineness.    In  the  case  of  the  gold  com, 
the  fineness  i-anged  from  916-2  to  917  parts  per  1000. 
These,  indeed,  were  the  extremes  of  only  2*66  per  cent  of 
the  coins  examined,  the  great  bulk  of  them,  namely  72*65 
per  cent  having  a  fineness  of  from  916*5  to  916*7  pet 
1000.     Now,  when  it  is  considered  that  the  composition 
of  an  alloy  of  gold  and  copper  can  be  ascertained  to  the 
one-ten  thousandth  part,  and  that  the  delicacy  of  a  balance 
is  to  the  thousandth  part  of  a  grain,  it  must  be  evident 
that  the  accuracy  and  perfection  of  coining  in  this  country 
are  remarkably  precise.     As,  however,  the  weight  of  gold 
and  silver  coin  must  become  less  by  continu^  wear,  the 
Acts  22  and  25  Vict  c.  99,  and  33  and  34  Vict  c  10 
provide  for  it     It  does  not  appear  that  the  practice  of , 
debasing  coin  is  carried  on  to  any  great  extent  in  this 
country ,  for  in  the  second  Annual  Report  of  the  Deputy- 
Master  of  the  Mint  (1871),  the  chemist  of  the  Mint  (Mr  W.' 
Chandler  Roberta^  says  that  only  two  sovereigns  were 
submitted  to  him,  tne  weight  of  which  had  been  fraudulently 
reduced  by  means  of  a  solvent,  aided  by  electricity.     In 
former  times,  however,  the  process  of  "sweating"  was 
very  frequently  employed. 

The  adulteration  of  precious  motals  was  prohibited  and 
provided  for  by  the  niles  and  regulations  of  tbe  various 
guilds  and  corporations  which  took  cognizance  of  the 
goldsmiths'  craft  As  early  as  the  26th  of  Henry  IL 
(1180)  the  Goldsmiths'  Company  of  London  was  founded, 
and  in  1327,  when  it  was  incorporated,  it  was  invested 
with  the  privilege  and  power  of  inspecting,  trying.  Mid 
regukiting  all  gold  and  silver  «*arcs  throughout  the  king* 
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dm,  and  of  pimiBhing  all  offenden  who  vera  f  bund  gnil^ 
of  woridng  adnltented  gold  or  silTer.  The  chief  offenden 
appear  to  have  been  the  cutlen^  who  were  charged  with 
coyenag  baae  metal  in  <ach  a  manner  that  it  could  not 
Msily  be  detected.  It  was  therefore  provided  that  all 
uanner  of  Tassels  of  gold  and  silver  should  be  of  "  good 
and  true  alloy;"  and  power  was  given  to  the  company  to 
"go  from  shop^to  shop  to  assay  if  the  gold  was  good,"  and 
finding  that  it  was  not  of  the'  right  touch,  it  was  to  bo 
seized  and  fozfeited  for  the  king  Subsequently^  by  the 
atatate  of  2  Henry  YL  (1424),  it  was  provided  that  none 
should  work  gold  unless  it  be  as  good  as  the  alloy  of  the 
"mystery,"  and  that.silver  wares  ahouldbe  as  good  or  better 
than  the  Mug's  coin.  It  was  further  provided,  that  when 
the  goods  were  finished  they  should  be  brought  to  the  HaU 
to  U  assayed;  and  when  found  of  the  right  touch  it 
should  be  stamped  with  the  ownei^s  and  assayer's  marks,  as 
well  as  with  the^ ''  libetdshede  crowned."  These  powers 
have  been  confirmed  in  numerous  Acts  of  Parliament,  the 
mast  important  of  'which  are  the  following : — 12  Geo.  IL 
c.  26  (1739),  which  provides  thai  no  g^dsmith,  silver 
siaith,  or  other  trader  shall  work  or  maJte  any  vessel  of 
gold  of  less  than  22-cazat  fineness  (that  is,  22  parts  of 
fine  gold  to  2  parts  of  alloy),  nor  any  silver  vessel  or  plate 
of  kn  than  eleven  ounces  and  two  pennyweights  of  fine 
silTei^  and  18  pennyweights  of  alloy,  in  a  pound  troy, 
under  a  penalty  of  XIO.  But  this  does  not  extend  to 
Jewelry,  eanings,  gold  springs,  lockets,  &c  It  also  pro- 
vides for  the  proper  assaying  and  stamping  of  the  same. 
In  178^  the  Act  24  Oea  HI.  c  53,  made  provision  for 
imposing  »  dut^  on  the  axtide  assayed  and  stamped^ 


and  from  that  time  the  king's  or  queen's  head  luu  ap» 
peered  as  a  marL  In  1298,  the  Act  38  Oea  HL  c.  69| 
gave  permission  for  a  lower  standard  of  gold,  namely 
18-carat  gold  (thatis,  18  parts  of  fine  gold  to  6  of  alloy)| 
and  by  the  Act  7  and  8  Vict,  c  22  (1844),  the  penalty 
for  using  false  stamps,  ^,  was  amelioiated*  Lastly, 
by  the  Act  17  and  18  Vict  &  96,  ithree  still  lower 
standards  of  gold  were  permitted,  namely  16-caxat  gold, 
12rcarat  gold,  aiHl  9-caxat  gold,  each  of  which  was  to 
be  designated  loj  the  number  and  the  dedmaL  At  pre* 
sent,  therefore,  all  gold  and  silver  plate,  as  well  as  wed^in^ 
and  mourning  rings,  must  be  assayed  and  stamped  beforb 
their  sale ;  and  other  articles  may  be  assayed  and  stamped 
in  like  manner  at  the  option  of  tiie  maker  or  dealer.  The 
stamps  or  marks  impressed  on  gold  are  the  following, 
namely, — 1«^  The  initials  of  the  maker^s  name ;  2d,  The 
duty  mark  (a  king's  or  queen's  head);  dd,  The  crown  and 
standard  number,  indicating  the  quality  of  the  gold ;  it/t^ 
The  aasayer^s  stamp  (a  leoparcl's  head  for  Qoldsmiths*  Hall)] 
and  6th,  The  letter  denoting  the  year  of  assay.  In  the 
case  ci  silver,  the  stamps  are — Itt,  The  initial  letters  of  the 
maker;  2d,  A  lion;  3^  The  assayer's  stamp  (in  London,  a 
leopard's  head^;  ith^  The  letter  indicating  the  year  of  assay ; 
and  6th,  The  duty.mark  (a  king's  or  queen's  head).  Silver 
goods  of  higher  value,  that  is,  with  a  mixture  of  1 1  ounces 
and  10  pennyweights  cijme  silver,  instead  of  11  ounces 
and  2  pennyweights,,  is  called  new  sterling,,  and  is,  as  for^^ 
merly,  marked  with  a  figure  of  ]^tannia,  and  a  lion's  head 
erased.  As  in  olden  times,  the  Qoldsmiths'  Company  have 
still  power  to  break,  cut,  or  otherwise  destroy  all  goiii  and 
ailver  plate  which  is  below  the  legal  standard.      (b.  l) 


ADULTERY  (from  the  tiatin  adidteriim)  is  the  sexual 
intercourse  of  a  married  person  with  anonier  than  the 
ofiender^s  husband  or  wife.  Among  the  Greeks,  and  in  the 
earlier  period* of  Bomai^  law,  it  was  not  adultery  unless 
a  manied  woman  was  the  ofl'ender.  The  foundation  of  the 
later  Roman  law  wil^  regard  to  adultery  was  the  kx  Julia 
de  adulteriu  coercendia  passed  by  Augustus  about  B.o.  17. 
(SteDiff.  48,  5;  FatilL  Rec  Sent  n,  26;  Brisson,  Ad  Leg, 
JuL  de  AdfdtJ)  In  Britain  it  has  been  reckoned  a  spiritual 
offence,  that  is,  cognisable  by  the  spiritual  courts  only. 
The  common  law  took  no  f artner  notice  of  it  than  to  allow 
the  party  aggrieved  an  action  of  damages.  In  England, 
however,  the  action  for  ''criminal  conversation,"  as  it  was 
called,  is  nom^ally  abolished  by  20  and  21  Vict  a  85, 
}  59 ;  but  1^  the  33d  section  of  tiie-same  Act,  the  husband 
may  clahn  damages  from  one  who  has  committed  adultery 
vith  his  wife  in  a  petition  for  dissolution  of  the  maniage, 
or  for  judicial  separation,  or  in  a  special  petition  for  the 
porpose  in  the  Divorce  Court  In  Scotland  damages  may 
be  recovered  against  an  adulterer  in  an  ordinary  action  of 
damages  in  the  civil  court,  and  the  latter  may  be  found 
liable  for  the  expenses  of  an  action  of  divorce  i^ joined  with 
the  guilty  spouse  as  a  co<lefender. 

Adultery  is,  both  in  England  and  Scotland,  a  ground 
«f  divorce.  &  England,  a  complete  divorce  or  dissolution 
of  the  maxrisge  could,  until  the  creation  of  the  €k>urt  of 
B:obate  and  Divorce  by  20  and  21  Vict  a  85,  be  obtained 
oply  by  an  Act  d  Parliament  •  In  Scotland  a  complete 
diroEoe  may  be  ^ected  by  proceedings  in  the  Court  of 
Session,,  as  succeeding,  to  the  old  ecclesiastical  jurisdiction 
o!  the  commissionera.  A  person  divorced  for  adultety  is, 
^  the  law  of  Scotland,  prohibited  irom  intermarrying  with 
^e  paramour.    See  Divobc^ 

ADVENT,  the  jperiod  of  the  approach  of  the  nativity,. 
lasting,  in  the  Greek  Church,  from  St  Martin's  Day  (Nov. . 
11),  and,  in  other  churches,  from  the  Sunday  nearest  to' St 
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Andrew's  Day  (Nov.  30)  till  Christmas.  The  observance 
of  it  dates  from  the.4th  century,  and  it  has  be^  recognised 
since  the  6th  century  as  the  commencement  of  the  ecdesias* 
tical  year.  With  the  view  of  directuig  the  thou^ts  of 
Christians  to  the  coming  of  Christ  as  l^viour,  and  to  hi9 
second  coming  as  Judge,  special  lessons  are  prescribed  for 
the  four  Sundays  in  Advent  At  one.  time  Advent  ^waa 
observed  almost  as  strictly  as  Lent,  but  the  rule  is  novT 
relaxed,  and  in  the  Church  of  England  fasting  is  confined 
to  the  week  in  which  Ember  I^y  (13th  Dec.)  occura 
The  phrase  second  advent  is  commonly  used  to  denote  eui 
Lord's  "appearing  the  second  time,  without  sin,  unto  sol-, 
vation,"  which  is  so  often  spoken  of  in  the  New  Testament 
Various  opinions  have  been  held  as  to  the  time  and  manner, 
of  this  event  In  the  apostolic  churches  it  was  commonly 
^^^arded  as  imminent,  though  this  was  not  the  opinion  of 
the  apostle  Paul,  as  may  bse  gathered  from  2  These,  ii  3» 
4.  The  discussion  in  later  times  has  centred  itself  chiefl^j 
round  the  question  whether  the  second  advent  is  pid^ 
millennial  or  post-millenniaL 

ADVERTISEMENT  (from  the  French  avertisseme»t,  a 
giving  notice,  or  announcement)  denotes  in  a  general  sense 
any  infonnation  publicly  communicated  throu^  the  press 
or  otherwise;  It  is  the  profit  derived  from  advertisements 
that  supports  the  larger  number  of  newspapers.  While 
some  of  these  drag  out  a  sickly  existence,  others  derive  a 
large  revenue  from  this  source.  The  duty  upon  advertise* 
ments  (which  existed  in  Britain^  previous  to  1853)  was 
not  unjustly  branded  as  a  tax  upon  knowledge.  It  was 
certainly  very  unequal  and  oppressive,  being  the  same  upon 
the  sale  of  an  estate  worth  J&l 00,000  as  on  a  servant^s  notice  ■' 
wanting  a  place,'  upon  an  advertisement  of  a  sixpenny 


^  There  is  no  daty  on  advertiamiMnta  in  the  United  Stat«f»  Germiuiy, 
or  Fnnc«.  In  France,  howeTer,  there  ia  a  duty  of  10  per  tent  on  ih% 
raw  iMtper,  and  a  further  dotx  Dt-SO  pep  cent  on  all  sewspapcc^ 
printod. 
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jjimplilet  and  «i''exponsi7e  booL._  Previous  to  1833  tho 
dn^  on  each  adTartisement  was  Z€  Cd.  in  Great  Britain, 
and  28.  6d.  in  Ireland;  in  that'  year  it  was  reduced  to 
la.  6d.  in  Qnsat  Britain,  and  la  in  Ireland.     In  1832  (the 
last  year  of  the  high  duty)  the  total  number  of  newspaper 
advertisements  hi  the  U.  K.  was  921,943?  viz.,  787.649  in 
EAgland,  108,914  in  Scotland,  and  125,380  in  Ireland;  the 
amoantofdutypaidin  that  year  being£172,570.'  In  1841 
the  number  of  advertisements  had  increased  to  1,778,957 : 
viz.,  .1,386,625  for  England,  188,189  for  Scotland,  and 
204,143  for  Ireland;  and  the  total  duty  paid  amounted  to 
X128,318:    In  1851  the  amount  of  duty  rose  to  i:i75,094, 
10s.  8d.;  being  for  England  XI 42,365,  3s.  6A;  Scotland, 
X19,940,  lis.;  Ireland,  XI 2,788,  1 6s.  2d.     In  compliance 
with  tho  all  but  unanimous  voice  of  the  public,  this  duty 
wjfs  abolished  in  1853;  since  which  tune  the  system  of 
advertising  has  increased  to  an  unprecedented*  extent,  in 
consequence  of  the  low  rate  at  which  short  advertisements 
are  now  inserted.     To  advertise  advantageously  requires 
both  experience  and  judgment;  without  a  knowledge  of 
tho  character  and  circulation  of  the  public  journals,  much 
expenditure  may  be  wasted  by  advertising  in  papers  that 
have  either  a  limited  or  inappropriate  circulation.   The  sale 
of  some  commodities  (such  as  quack  medicines)  depends 
almost  wholly  on  advertising,  of  which  it  has  been  said 
that  if  the  vender  has  the  courage  to  continue  advertising 
to  the  extent  of  X20,000,  he  will  make  his  fortune  by  a 
drug  thoroughly  worthless.  ,  Advertising  often  falls  dispro- 
portionately on  books,  as  it  is  necessary  that  new  publica-- 
tions  should  be  freely  advertised.     On  small  low-p^ced 
books  the  expense  is  particularly  heavy,  an  advertisement 
of  a  one  shilling  book  costing  as  much  as  one  selling  at 
twenty  shillings.     From  this,  and  their  generally  ephe- 
•meral  character,  it  may  be  said  that  ninety-nine  out  of  a 
hundred  pamphlets  are  published  at  a  loss. 
I     Interesting  information  on  the  subject  of  advertisements 
will  be  found  in  an  article  in  the  Edinburgh  Eevieip  for 
1st  Feb.  1843,  *'0n  the  Advertising  System,"  and  in  the 
Quarterly  Revieio  for  June  1855,  *' On  the  Rise  and  Pro- 
gress of  Advertisements,  from  the  establishment  of  the 
Newspaper  Press  of  this  Country  till  the  Present  Time." 
In  the  latter  article  it  is  stated  that  the  first  advertisement 
occurs  in  the  JUerciirius  Poltticus  for  Jan.  1652,  the  sub- 
ject of  the  advertisement  being  a  heroic  poem  of  congratula- 
tion on  Cromwell's  victories  in  Irehind.     A  writer  in  Notes 
(fid  Queries  for  July  6,  1872,  has  found  two  examples  of 
(frlvertisements  previous  to  that  date,  which  occur  in  the 
Jrhrurius  Elencticus  of  Oct  1648.     See  also  The  News- 
t^per^Press,  by  James. Grant  (2_vols.,  1871),  and  the 
(Crticlo  Newspapers. 

^ADVOCATE  (from  the  Latin  advoeatus),  a  lawyer  author- 
ised to  plead  the  causes  of  litigants  in  courts  of  law.  The 
word  is  used  technically  in  Scotland  in  a  sense  virtually 
equivalent  to  tho  English  term  barrister;  and  a  deriva- 
tive from  the  same  Latin  source  is  so  used  in  most  of  the 
countries  of  Europe  where  the  civil  law  is  in  force.  The  advo- 
eatus of  the  Romans  meant,  as  the  word  implies,  a  person 
whose  assistance  was  called  .in  or  invoked.  ^  The  word  is 
not  often  used  among  the  earUer  jurists,  and  appears  not  to 
have  had  a  strict  meaning.  It  is  not  always  associated 
with  legal  proceedings,  and  might  apparently  be  applied  to 
a  supporter  or  coadjutor  in  the  pursuit  of  any  desired  ob- 
ject Whep  it  came  to  be  applied  with  a  more  specific 
limitation  to  legal  services,  the  position  of  the  advoeatus 
\nis  still  uncertain.  It  was  different  from,  and  evidently 
inferior  to*^  that  of  ike  juris-eoTisuUus,  who  gave  his  opinion 
and  advice  in  questions  of  law,  and  may  be  identified  with 
the  oonsnlting  counsel  of  the  present  day.  Nor  is  the 
merely  professional  advocate  to  be  confounded  with  the 
more  distinguished  orator,  or  pairoKuSf  who  came  forward 
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in  the  guise  of  the  disinterested  vindicator  of  justice.    This 
distinction,  however,  appears  to  have  arisen  in  later  timca, 
when  the  profession  became  mercenary.    .By  the  lex  CiTieia^ 
passed  about  two  centuries  before  Christ,  and  subsequently 
renewed,  the  acceptance  of.  remuneration  for  profession^ 
assistance  in  lawsuits  was  prohibited.     This  law,  like  all 
others  of  the  kind,  was  evaded.  ^  The  skilful  debater  wa« 
propitiated  with  a  present;  and  though  he  could  not  sue 
for  the  value  of  his  services,  it  was  ruled  that  any  honor, 
arium  so  given  could  not  be  demanded  back,  even  though 
he  died  before  the  anticipated  service  was  performed.    The 
traces  of  this  evasion  of  a  law  may  be  found  in  the  existing 
practice  of  rewarding  counsel  by  fees  in  anticipation  cf 
services.  .  In  the  Justinian  collection  we  find  that  legal 
provision  had  been,  made  for  the  remuneration  of  advo- 
cates.    {Dig,  lib.  50,  tit.  12,  §  ia>13;  Brissonius,  It 
Sig,  Verb.;  Heineccius  ad  Fond, Jib.  iiL  tit.  1.)     Tie 
advoeatus  fisei,  or  fiscal  advocate,  was  an  officer  whose 
function,  like  that  of  a  solicitor  of  taxes  at  the  present  day, 
was  connected  with  the  collection  of  the  revenue.     (Sec 
generally  on  this  subject  Forsyth's  Hortensius,  London, 
1849.)    The  term  advocate  is  of  frequent  use  in  the  chroa* 
ides,  capitularies,  chartularies,  and  other  records  of  eccle- 
siastical matters,  during  the  Middle  Ages.    (See  Du  Cange, 
8.V.  Advocaii  Eeclesiarum,  who  affords  a  profuse  supply  of 
references  to  authorities.)  ^  The  term  was  applied  in  the 
'primitive  church  to  those  who  defended  the  Christians 
against  malignants  or  persecutors. :  As  the  church  waxed 
rich  and  powerful,  its  temporal  supporters  assumed  a  more 
important  position.  ^  The  advocate,  defender,  or  patron,  was 
of  a  temporal  rank,  corresponding  to  the  power  of  the  eo- 
clesiasti<^  body  who  sought  his  advocacy,     j^ni^ces  sought 
the  distinction  from  Rome ;  and  it  was  as  a  relic  of  the 
practice  of  propitiating  temporal  aovereigns  by  desiring  their 
protection  that  Henry  VIII.  received  his  title  of  "  Defender 
of  the  FaitL"    The  office  of.  advocate  to  any  of  the  great 
religious  houses,  possessed  of  vast  wealth,  was  one  of  dig- 
nity and  emolument,  generally  held  by  some  feudal  lord  of 
power  and  influence.    This  kind  of  protection,  however,  was 
sometimes  oppressive.  .•  In  the  authorities  quoted  by  Du 
Cange  we  find  that,  so  early  as  the  12th  century,  the  advo- 
cates were  accused  of  rapine  and  extortion ;  and  by  a  capi- 
tulary of  the  popedom  of  Innocent  III.  they  are  prohibited 
from  taking  and  usurping  rewards  and  privileges  beyond  use 
and  wont.     The  office  at  length  assumed  a  fixed  character 
in  its  powers  and  emoluments ;  and  it  became  the  practice 
for  the  founders  of  churches  and  other  ecclesiastical  endow- 
.ments  to  reserve  the  office  of  advocate  to  themselves  and 
their  representatives.    The  term  advocate  was  subsequently 
superseded  by  the  word  patron ;  but  a  relic  of  it  still  exists 
in  the  term  advoujson^  and  the  word  advowee,  which  is  the 
form  in  which  the  Latin  advoeatus  found  its  way  into  the 
technicalities  of  English  law.     Until  lately,  advocate  was 
the  proper  designation  of  legal  practitioners  in  the  Pro- 
bate and  Admiralty  courts,  and  stiU  is  the  name  given  to 
those  who  practise  in  what  remains  of  ecclesiastical  courts 
in  France,  corporations  or  faculties  of  avocats  were  at- 
tached to  the  parliaments  and  other  tribunals.  ^They  formed, 
before  the  revolution,  a  part  of  the  extensive  and  powerful 
body  commonly  called  the  nobility  of  the  robe.  T  It  was  not 
necessary  that  the  avocat  should  be  bom  noble,  and  his 
professional  rank  was  little  respected  by  '  the '.  hereditary 
aristocracy ;  but  as  a  middle  rank,  possessed  of  great  powers 
and  privileges,  which  it  jealously  guarded,  the  profession 
acquired  great  influence.     In  the  Encyclopidie  Methodiguf, 
the  avocat  is  called  ''  the  tutelary  ^nius  of  the  repose  of 
families^  the  friend  of  man,  his  guide  and  protector."    The 
avocats,  as  a  body,  were  reorganised  under  the  empire  by 
a  decree  of  15th  December  1810.    (See  Camus,  Lettres  ntr 
la  Profesnon  d'Advoeat ;  A.  Young,  The  French  Bar.)  *  In 
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France  there  u  a  dlstiiictioii  between  avocats  and  axouh, 
The  latter,  whose  number  is  limited,  act  as  procurators  or 
agents,  representing  the  parties  before  the  tribunals,  draft 
and  prepare  for  them  ful  formal  acts  and  writings,  and 
prepare  their  lawsuits-  for  the  oral  debates^.  The  o£S[ce  of 
tiie  awKOii  on  the  other  hand,  consists  in  giving  advice  as 
to  the  law,  and  conducting  tl:^e  causes  of  his  clients  by 
written  and  oral  pleadings.  The  number  of  avocats  is  not 
limited;  every  licentiate  of  law  being  entitled  to  iHPP^7  ^ 
the  corporation  df  avocats  attached  to  each  court,  and  after 
presentation  to  the  court,  taking  the  oath  of  ofice,  and 
passing  three  years  in  attendance  on  some  older  advocate, 
to  have  himself  recognised  as  an  advocate.  The  Faculty 
of  Advocates  is  the  collective  term  by  which  the  members 
of  the  bar  are  known  in  Scotlaii^  They  professionally 
attend  the  supreme  courts  in  Edinburgh;  but  they  are 
priTileged  to  plead  In  any  cause  before  the  inferior  courts, 
where  counsel  are  not  excluded  by  statute.  They  may  act 
in  cases  of  appeal  before  the  House  of  Lords  -,  and  in  some 
of  the  Bntif^  colonies,  where  the  civil  law  is  in  force,  it  is 
customary  for  those  who  practise  as  barristers  to  pass  as 
advocates  in  Scotland.  This  body  has  existed  by  imme- 
morial custom.  Its  privil^es'  are  constitutional,  and  are 
founded  on  no  statute  or  charter  of  incorporation.  The 
body  formed  itself  gradually,  from  time  to  time,  on  the 
model  of  the  French  corporations  of  avocats,  appointing  like 
them  a  dean  or  doyen,  who  is  their'  principal  officer.  No 
rarricakim  of  study,  residence,  or  professional  training  was, 
TintQ  1656,  required  on  entering  this  profession ;  but  the 
(acuity  have  always  had  the  power,  believed  to  be  liable  to 
control  by  the  Court  of  Session,  of  rejecting  any  candidate 
for  admission.  The  candidate  undergoes  two  private  ex> 
animations — the  one  in  general  scholarship,  in  lieu  of 
which,  however,  he  may  produce  'evidence  of  his  having 
graduated  as  master  of  arts  in  a  Scottish  university,  or  ob- 
tained an  equivalent  degree  in  an  English  or  foreign  univer- 
sity ;  and  tiie  other,  at  the  interval  of  a  year,  in  Eoman, 
private  international,  and  Scots  law.  He  must,  before 
the  latter  examination,  produce  evidence  of  attendance  at 
classes  of  Scots  law  and  conveyancing  in  a  Scottish  univer- 
sity, and  at  classes  of  civil  law,  public  or  international 
law,*  constitutional  law,  and  medical  jurisprudence  in  a 
Scottish  or  other  approved  university.  He  has  then  to 
undergo  the  old  academic  form  of  the  public  impugnment 
of  a  thesis  on  some  iitle  of  the  pandects ;  but  this  cere- 
mony, called  the  publioKexamination,  has  degenerated  into 
a  mere  form.  A  large  proportion  of  the  candidate's  entrance 
fees  (amonnting  to  £339)  is  devoted  to  the  magnificent 
library  belonring  to  the  faculty,  which  literary  investigators 
m  Edinburgh  find  so  eminently  useful 

LoBi>  Advocate,  or  Kiko's  Advocate,  is  the  principal 
law-ofiElcer  of  the  crown  in  Scotland.  His  business  is  to 
act  as  a  public  prosecutor,  and  to  plead  in  all  eauses  that 
concern  the  crown.  He  is  at  the  head  of  the,  system  of 
public  prpseeutipns  by  which  criminal  justice  is  adimnistered 
in  Scotland^  and  t^ius  his  functions  are  of  a  far  more  ex- 
tensive character  than  those  of  the  English  law-officers  of 
the  crown.  He  is  aided  -by  a  solicitor-general  and  subor- 
dinate assistants  called  advocates-depute.  The  office  of 
king's  advocate  seems  to  have  been  established  about  the 
b^iniungcf  the  1 6  th  century.  Originally  he  had  no  power 
to  proseeute  crimes  without  the  concurrence  of  a  private 
part;^;  but  in  the  year  1597  he  was  empowered  to  prose- 
cQte  crimes  at  his  own  instance.  He  has  the  privilege  of 
pleading  in  court  with  his  hat  on. 

ADVOCATION,  in  Scottish  Law]  was  a  mode  of  appeal 
from  certain  inferior  courts  to  the  supreme  court.  It  was 
abolished  in  1868,  a  simple  "appeal"  being  substituted. 

^\DVOWSON,  or  Advowzek  (advacatio)^  in  Engluh 
Common  LmUf  the  right  of.  presentation  to  a  vacant  eccle- 


siastical benefice,  Is  so  called  because  the  pfttitm  defends 
or  advocates  the  daims  of  the  person  whom  he  presenta^^ 
OriginaUy  all  appointments  witliin  a  diocese  lay  with  the' 
bishop  j  but  when  a  landowner  founded  a  chnich  on  his' 
estate  and  endowed  it,  his  right  to  nominate  the  incumbent' 
was  usually  recognised,  l/^ere  the  right  of  presentation 
remains  attached  to  the  manor,  it  is  called  an  advowson 
appejidafU,  and  passes  with  the  estate  by  inheritance  or 
sale  without  any  special  conveyance.  But  where,  as  is 
often  the  case,  the  right  of  presentation  has  been  sold  by 
itself,  and  so  separated  from  the  manor,  it  is-  called  an 
advowson  in  gross.  Advowsons  are  further  distinguialic^ 
into  presmtative,  coUative,  and  doriative.  In  a  presentaiue 
advowson,  the  patron  presents  a  clergyman  to  the  bishop, 
with  the  petition  that  he  be  instituted  into  the  vacant 
living.  The  bishop  is  bound  to  induct  iflie  find  the 
clergyman  canonically  qualified,  and  a  refusal  on  his  part 
is  subject  to  an  appeal  to  an  ecclesiastical  court  either  by 
patron  or  by  presentee.  In  a  collative  advowson  the  bishop 
is  himself  the  patron,  either  in  his  own  right  or  in  the  right 
of  the  psoper  patron,  which  has  lapsed  to  him  through  not 
being  exercised  within  the  statutory  period  of  six  months 
after  tiie  vacancy  occurred.  No  petition  is  necessaiy  in 
this  case,  and  the  bishop  is  said  to  collate  to  the  benefice; 
In  a  do7iattv6  advowson,  the  sovereign,  or  any  subject  by 
special  licence  fix>m  the  sovereign,  confers  a  benefice  by  a 
simple  letter  of  gift,  without  any  reference  to  the  bishopy 
and  without  presentation  and  institution.  The  incumbent 
of  such  a  living  is  to  a  great  extent  free  from  the  jurisdio- 
tion  of  the  bishop,  who  can  only  reach  him  through  tho 
action  of  an  ecclesiastical  court.  When  an  ecclesiastical 
body  owned  an  advowson,  it  very  frequently,  by  approprio' 
tion,  exercised  the  right  in  its  own  favour,  tiie  corporation 
becoming  the  incumbent  of  the  living,  the  actual  duties  ol 
which  were  discharged  by  a  vicar  or  perpetual  curate.  An 
advowson,  being  property,  may  be  sold,  or  mortgaged,  or 
seized  by  the  creditors  on  a  bankrupt  estate,  under  certain 
restrictions  intended  to  prevent  simony.  A  sale  is  abso* 
lutely  prohibited  during  the  mortal  sickness  of  the  incum* 
bent,  or  during  the  existence  of  a  vacancy.  There  are 
upwards  of  13,000  benefices  in  the  Church  of  England, 
the  advowsons  being  distributed  as  shown  in  the  following 
list,  which  may  be  taken  as  approximately  correct :-— Under 
the  patronageiof  tiie  crown  there  are  1 144  living;  bishops," 
2324;  deans  and  chapters,  938;  the  universities,  770; 
parochial  clergy,  931 ;  and  private  persons,  7000. 

ADYTUM,  the  most  retired  and  sacred  place  of  ancient 
temples,  into  which  none  but  the  officiating  priests  were 
allowed  to  enter.  The  Most  Holy  Place  of  the  temple  cf 
Solomon  was  of  the  nature  of  the  pagan  adytum;  none  but 
the  high  priest  bdng  admitted  into  it,  and  he  but  once  a  year. 

M,  or  AE,  a  diphthong,  compounded  ,of  A  and  E,  of  fro» 
quent  occurrence  in  Latin  and  in  Anglo-Saxon.  In  the.best 
.editions  of  the  classics  the  form  now  preferred  is  ae.  In 
English  words  derived  from  Latin  the  diphthong  is  gene- 
rally converted  into  the  simple  e,  but  it  is  not  unfrequently 
retained,  as  in  jEoHan^medueval,  &c.  In  some  words  it 
represents  the  Greek  at,  to  which  the  Latin  <b  corresponds, 
as  in  osstTietics  {aw-BrjriKa). 

-ffilACUS,  in  Mythology,  the  son  o^  Jupiter  by  JEgina, 
When  the  isle  of  iEgina  was  depopulated  by  a  plague,  his 
father,  in  compassion  to  his  grief,  changed  all  the  ants 
upon  it  into  men  and  women,  who  were  called  Myrmidones,' 
fromiivpfjiT}(y  an  ant  The  foundation  of  the  fable  is  said 
to  be,  that  when  the  country  had  been  depopulated  by 
pirates,  who  forced  the  few  that  remained  to  take  shelter 
in  caves,  JSacus  encouraged  them  to  come  out,  end  by| 
commerce  and  industry  to  recover  what  they^had  lost  His 
character  for  justice  and  piety  was  such  that,  in  a  time- of 
universal  drought,  he  was  nominated  by  tha  Delphic  oracle^ 
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to  intercede  for  Greece,  and  his  prayer  was  answered.  The 
ancients  also  imagined  that  iBacus,  on  account  of  his  im- 
|)artial  justice,  was  ohosen  by  Pluto  one  of  the  three  judges 
of  the  dead,  and  that  it  was  his  province  to  judge  the- 
Europeans. 

iEDILE  {(Bdilx8\  in  Roman  Antiquity,  a  magistrate 
whose  chief  business  was  to  superintend  buildings  of  all 
kinds,  but  more  especially  public  ones,  as  temples,  aque- 
ducts, bridges,  &c.  To  the  sediles  likewise  belonged  the 
•^4ire  of  the  highways,  public  places,  weights  and  measures, 
^^c.  0  They  also  superintended  the  markets,  fixed  the  prices 
f  provisions,  took  cognisance  of  breaches  of  decency  and 
iublic  order,  and  took  charge  of  police  matters  generally. 
The  custody  of  the  pUbtscUa,  or  decrees  of  the  people,  and 
scnatus  consulla,  or  decrees  of  the  senate,  was  Hkepnse 
committed  t<^  them.  They  had  the  inspection  of  theatres 
and  plays,  and  were  obliged  to  exhibit  magnificent  games 
to  the  people,  usually  at  their  own  expense,  whereby  many 
of  them  were  ruined.  They  had  the  power,  on  certain  oc- 
casions, of  issuing  edicts,  and  by  degrees  they  procured  to 
themselves  a  considerable  jurisdiction.  At  first  there  were 
only  two  sediles,  viz.,  the  ssdiles  of  the  people,  cediUs  jdebeit, 
or  minores.  They  were  first  created  in  the  same  year  as 
the  tribunes,  B.C.  494 ;  for  the  tribunes,  finding  themselves 
oppressed  with  the  multiplicity  of  affairs,  demanded  of  the 
senate  to  have  officers  X6  whom  they  mieht  entrust  matters 
of  less  importance ;  and  accordingly  two  sdiles  were  created  ; 
and  henceforward  the  »diles  were  elected  every  year  at  the 
same  assembly  as  the  tribunes.  But  these  plebeian  sediles 
having  refused,  on  a  signal  occasion,  to  continue  the  great 
games  for  four  da3r3  instead  of  .three,  on  account  of  the 
expen^,  the  patricians  made  an  offer  to  do  it,  provided 
they  were  admitted  to  the  honours  of  the  eedileship.  Ac- 
cordingly two  new  sediles  were  created,  from  the  order  of 
the  patricians,  in  the  year  of  Rome  388.  **  They  were  called 
(sdiles  curtdes,  or  tnqjcres,  as  having  a  right  to  sit  on  a 
curule  chair  when  they  gave  audience ;  whereas  the  plebeian 
fiedUes  only  sat  on  benches.  The  curule  sediles  alone  had 
the  right  to  issue  edicta  Otherwise  they  shared  all  the 
ordinary  functions  of  the  plebeian  sediles;  they  had  to 
procure  the  celebration  of  the  grand  Roman  games,  and 
to  exhibit  comedies,  shows  of  gladiators,  &a,  to  the  people; 
and  they  were  also  appointed  judges  in  all  cases  relating  to 
the  selling  or  exchanging  of  estates.  .  To  assist  these  first 
four  sediles,  Csesar  (ka  45)  created  a  nev»  kind,  called 
osdiUs  ccreales,  so  named  from  their  being  deputed  chiefiy 
to  take  care  of  the  supply  of  com,  which  was  called  donum 
Cereris,  ^  These  aidiles  cereales  were  also  taken  out  of  the 
order  of  patricians.  ^  In  the  municipal  cities  and  colonies 
there  were  sediles  having  much  the  same  authority  as  at 
Rome.  We  also  read  of  an  (sdUis  alimentarius,  expressed 
In  abbreviature  by  cedil,  altm,,  whose  business  seems  to 
have  been  to  provide  diet  for  those  who  were  maintained 
bt  the  public  charge,  though  others  assign  him  a  different 
office. ..  In  an  ancient  inscription  we  also  meet  with  sedUe 
of  the  camp,  cedUis  castrorum. 

jEOADES,  or  iEoATES,  a  group  of  islands  off  the  west- 
ern coast  of  Sicily,  between  Trapani  and  Marsala,  consisting 
of  ^aretimo,  Levanzo,  and  Favignana.  These  islands  are 
rendered  historically  famous  by  the  great  naval  victory 
gained  there  by  the  Romans  over  the  Carthaginians  in  B.a 
241,  which  put  an  end  to  the  first  Punic  war 
R.  iEGElAN  SEA,  a  part  of  the  Mediterranean,  now  more 
usually  called  the  Archipelago  or  Grecian  Archipelago, 
bounded  on  the  north  by  Thrace  and  Macedonia,  on  the 
west  by  Greece,  and  on  the  east  by  Asia  Minor.  The 
origin  of  thj  name  is  uncertain.  Various  derivations  are 
given  by  the  ancient  grammarians — one  from  the  towa  of 
.^Igse;  another  from  iEgea,  oueen  of  the  amazons,  who 
poriahed  in  this  oea ;  and  a  third  from  iEgeus,  the  father 
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iEGEUS,  in  FcJmUma  Ilistory,  the  son  of  Pandion,  was 
king  of  Athens,  and  the  father  of  Theseus.  He  was  one 
of  the  Athenian  heroes,  but  is  notable  chiefly  for  the  man- 
ner of  his  death.  The  Athenians  having  killed  Androgens, 
the  son  of  Minos,  king  of  Crete,  for  carrying  away  the 
prize  for  wrestling  from  them,  Minos  made  war  upon 
them ;  and  being  victorious,  imposed  this  severe  condition 
on  iEgeus,  that  he  should  annually  send  into  Crete  seven 
of  the  noblest  of  the  Athenian  youths  and  as  many 
maidens,  chosen  by  lot,  to  be  devoured  by  the  Minotaur. 
On  the  fourth  year  of  this  tribute  the  choice  fell  on 
Theseus,  or,  as  others  say,  he  himself  entreated  to  be  sent 
The  king  at  his  son's  departure  gave  orders  tha,t,  as  the 
ship  sailed  with  black  sails,  it  should  return  with  the  same 
in  case  he  perished;  but  if  he  came  back  victorious  he 
should  change  them  for  white.  When  Theseus  returned 
from  Crete  siter  killing  the  Minotaur,  he  forgot  to  change 
the  sails  in  token  of  his  victory,  according  to  the  agree- 
ment; and  his  father,  who*  sat  on  a  rock  watching  tiie 
return  of  the  vessel,  imagining  from  the  black  sails  thai  his 
son  was  dead,  cast  himself  hcadloug  into  th'e  sea,  whicb 
was  supposed  in  consequence  to  have  obtained,  the  name  of 
the  JSyean  Sea,  The  Athenians  decreed  divme  hououn 
to  iEgeus,  and  sacrificed  to  him  as  a  marine  deity  and  an 
adopted  son  of  Neptune. 

iEGINA,  in  Fabuloui  History,  the  daughter  of  Asopue, 
king  of  Boeotia,  was  beloved  by  Jupiter,  who  earned  her 
from  Epidaurus  to  -a  desert  island  called  (Enone  or  (Enopia, 
which  was  afterwards  called  by  her  name.     See  ^Eacus. 

iEGlNA,  or  Eoika,  or  Engia,  an  island  in  the  Saronic 
gulf,  20  zniles  distant  from  the  Pirsus,  formerly  vying 
with  Athens  in  naval  power,  and  at  the  sea-fight  of  Salamis 
disputing  the  palm  of  victory  with  the  Athenians.  It  was 
the  native  country  and  kingdom  of  iEacus,  who  called  it 
^itia^  from  hii^  mother's  nam&  (Ovid.)  The  inhabitants 
were  called  uEffirutce  and  JEginerues.  iEgina  is  triangular 
in  shape,  and  is  about  8  miles  long  from  rT.W.  to  S.K,  and 
about  6  broad,  with  an  area  of  about  41  sqfiare  miles 
Strabo  states  its  circumference  at  180  stadia,  or  about  22 i 
English  mileis.  Its  western  side  consists  of  stony  but 
fertile  plains,  which  are  well  cultivated,  *  and  produce 
luxuriant  crops  of  grain,  with  some  cotton,  vines,  almonds, 
and  figs.  The  rest  of  the  island  is  mountainous,  and 
rather  barren.  The  southern  end  rises  in  the  conical 
,  Mount  Oros,  and  the  Panhellenian^ridge  stretches  to  the 
north,  from  which  fertile  narrow  valleys  descend  on  either 
hand.  From  the  absence  of  marshes,  and  its  insularity, 
the  climate  is  mild,  and  the  most'salubrious  of  Greece.  The 
ruins  of  the  ancient  i^^gina  extend  along  two  small  ports,, 
still  protected  by  well-built  ancient  moles,  and  the  shores 
of  an  open  bay,  defended  by  an  ancient  breakwater,  near 
the  N.W.  cape  of  the.  island.  On  the  land  sicU  the  city 
walls  are  still  distinctly  traceable,  10  feet  in  thickness, 
strengthened  by  towers  at  unequal  distances,  and  pien^ 
by  three  gates.  They  abutted  on  those  of  the  ports,  which 
were  thus  included. within  the  line  of  fortifications,  as  at 
Athens  and  clsewliere  in  ancient  Greece.  Two  elegant 
Doric  columns  and  substructures  are  all  that  remain  of 
the  buildings  noticed  by  Fausanias  within  the  precincts  of 
a  city  that  was  long  the  greatest  and  moat  opolent  mari- 
time power  of  Greece;  but  the  ruins  of  seventh  Christian 
churches,  still  visible,  prove  that  after  the  glories  of  the 
proud  city  had  passed  away — ^after  what  it  suffered  from 
the  jealousy  of  its  rival  Athens,  and  from  an  earthquake 
about  the  beginning  of  our  era — a  considerable  modem 
town  had  occupied  its  site.  Some  of  these  may  perhaps 
only  date  from  the  time  that  ^gina  remained  under  its 
Venetian  masters,  as  does  a  tower  erected  at  the  entrance 
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of  the  largest  port.  The  Venetians  resigned  possession 
of  the  island  to  the  Turks  in  1715,  under  whom  it  became 
the  prey  of  Mainotc  and  other  pirates,  until  the  emancipa- 
tion of  Greece  made  it,  in  1828-29,  the  seat  of  the  Greek 
gorermnent  On  a  hill  near  the  N.E.  corner  of  the  island 
stands  the  modern  little  town  of  iflglna  (as  it  is  pronounced 
by  the  modem  Greeks).  It  is  se|>Qrated  by  a  ravine  from 
the  hill,  on  which  rite  in  lonely  majesty  the  ruins  of  a 
noble  temple,  supposed  to  be  that  of  Jupiter  Fanhellenitts, 
though  the  point  has  been  disputed.  The  temple  occupies 
the  rocky  summit  of  a  hill,  in  the  midst  of  a  forest  of 
pines,  at  the  extremity  of  the  Panhellenian  ridge.  It  was 
a  ruin  in  the  days  of  Cicero,  as  mentioned  in  one*  of  his 
letters,  and  seems  to  have  been  thrown  down  by  an  earth- 
quake at  an  unknown  epoch.  This  temple  is  conspicuous 
from  a  distance,  and  was  visited  by  Chandler  in  the  last 
century;  but  has  been  chiefly  known  to  us  by  the  success* 
ful  excavations  of  our  countrymen  Cockerell  and  Foster, 
assisted  by  Baron  Haller  and  M.  Linckh  of  Stutteard,  in 
1811.  These  gentlemen  united  in  clearing  away  the  rub- 
bish which  the  lapse  of  2000  years  had  accumulated  on 
the  basement  land  floor  of  the  cella;  and  after  twenty  days' 
exertion  they  were  rewarded  by  thS  discovery  not  only  of 
many  interesting  details  relating  to  Grecian  architecture, 
but- also  of  many  statues,  in  wonderfully  energetic  atti- 
tudes, that  had  once  adorned  the  fallen  pediments  of  thk 
celebrated  temple.  These  consist  of  the  eleven  figures  of 
the  eastern  and  five  statues  of  the  western  pediment, 
almost  entire,  besides  fragments  of  the  rest^  and  two 
statuettes,  and  other  ornaments  of  the  acroteria.  These 
sculptures  supply  an  important  link  in  the  history  of 
ancient  art,  and  connect  the  schools  of  early  Greece  with 
that  of  Etruscan  sculpture.  The  efforts  of  Messrs  Cockerell 
and  Foster  to  secure  those  treasmres  to  their  country  are 
liwell  known,  as  well  as  their  failure  through  an  unlucky 
mistake  of  the  agent  sent  out  to  purchase  them  for  the 
British  Museum.  They  now  form  one  of  the  most  interest- 
ing acquisitions  of  the  magnificent  Glyplothek  of  Munich. 
The  temple  stands  on  a  stylobate  of  94  feet  by  45  feet. 
The  original  number  of  columns  in  the  peristyle  was  thirty- 
two,  of  which  twelve  were  ranged  on  each  side,  and  six  in 
each  front,  17  feet  2  inches  high,  including  the  wide 
spreading  ovolo  of  the  capital,  and  a  diameter  of  3  feet  3 
inches  at  the  base.  Two  other  columns,  of  3  feet  ^  inches 
between  antse,  are  in  the  pronaos,  and  two  similar  in  the 
opisthodomos  or  pogtieum.  The  cella  had  a  door  at  each 
end;  a  double  row  of  smaller  columns,  2  feet  4  inches  in 
diameter,  were  within  the  cella  to  support  its  partial  roof; 
but  the  greatest  portion  of  the  cella  was  open,  as  this  temple 
was  hypcethroL  There  still  remain  twenty-one  columns  of  the 
peristyle,  with  their  architraves;  six  of  the  eastern  front, 
and  continuously  with  them  are  five  columns  of  the  north 
aide ;  the  four  colomns  of  the  pronaos  and  opisthodomos, 
and  the  lower  part  of  the  shafts  of  five  within  the  cella. 
The  tympana  had  been  piunted  of  a  bright  azure,  to.  give 
relief  to  the  statues;  and  the  drapery  of  Minerva,' tha 
middle  figure  of  each  group,  had  been  psdnted  red  and 
blue.  The  whole  oi  the  ornaments  on  the  cornices  and 
upper  mouldings  of  the  pediment  had  been  painted  in 
tncaruUc^  not  carved.  The  subject  of  the  groups  of  statuary 
appears  to  be  the  contest  for  the  body  of  Patroclus,  one  of 
theu£Sacicte  (or  royal  progeny  of  iEgina  of  old),  as  described 
by  Homer.  (Cockerell  On  the  JSgina  MarUeg;  Brand's 
Jmimal,)  This  magnificent  structure  was  erected  most 
probably  in  the  6th  century  B.a,  but,  at  all  events,  un- 
.  doabtedly  belongs  to  the  brilliant  period  of  iEginetah 
power,  when  i1^  navy  and  its  commerce  were  the  pride  of 
Greece,  and  carried  its  citizens  to  the  remotest  snores  of 
the  Mediterranean  and  the  Euxine.  Silver  money  is  said 
to  have  been  struck  at  i^gina  long  before  it  was  coined 


even  at  Athens.  The  victory  of  Salamis  was  in  ft  gpeat 
measure  owing, to  the  thirty  ships  of  iEgina,  and  the  vilict 
of  grateful  CJreece  assigned  to  her  warriors  on  that  event- 
ful day  the  prize  of  valour.  Yet  not  long  after,  the  rivalry 
of  Athens  began  to  cloud  the  prosperity  of  the  haughty 
islanders,  whose  fleet  she  had  before  defeated;  and  i£gL{ia 
at  length  sunk  under  the  enmity  of  a  relentless  commercial 
rival,  that  banished  her  citizens  and  supplied  their  place 
with  Attic  colonists.  After  the  dose  of  the  Pcloponnesian 
war  Lysander  restored  the  banished  inhabitants,  but 
iEgina  never  recovered  its  ancient  prosperity. 

iEGINETA,  Paulus,  a  celebrated  surgeon  of  the  island 
of  iCgina,  whence  he  derived  his  name.  According  to 
Le  Clerc's  calculation,  he  lived  in  the  4th  century;  but 
Abulfaragius  the  Arabian  places  him  with  more  probability 
in  the  7th.  His  knowledge  in  surgery  was  very  great, 
and  his  works  are  deservedly  famous.  The  title  of  the 
most  important  of  them,  as  given  by  Suidas,  is  'Ettito/a^ 
'larpuc^  BipXuL  ^Eirra  (Synopsis  of  Medicine  in  Seven 
Books).  The  ^sixth  book,  which  treats  of  surgery,  is  par- 
ticularly interesting.  The  whole  work  in  the  original 
Greek  ^-as  published  at  Venice  in  1528,  and  another 
edition  appeared  at  Basle  in  1538.  Several  Latin  trans- 
lations have  been  published,  that  of  J.  Comarius  (Basle, 
1556)  being  accompanied  by  a  commentary.  iEgineta  is 
the  first  writer  who  takes  notice  of  the  cathartic  property 
of  rhubarb,  and,  according  to  Dr  Mil  ward,  is  the^rst  in  aU 
antiquity  who  deserves  the  title  of  accoucheur. 

iEGIS,  in  Classical  Mythology,  a  name  given  to  the  shield 
or  buckler  of  Jupiter.  The  goat  Amalths^a,  which  had 
suckled  that  god,  being  dead,  he  is  said  to  have  covered 
his  bftckler  with  the  skin,  or  used  the  skin  as  a  buckler; 
whence  the  appellation  cegis,  from  at(,  diyo9,  goat,  Jupiter 
afterwards  restored  the  animal  to  life,  covered  it  witli  a  new 
skin,  and  placed  it  among  the  stars.^  A  full  description 
of  the  ajgis  of  Jupiter  is  given  by  Homer,  //.  v.  738,  sqq, 
Apollo  is  also  represented  as  bearing  the  agis,  and  Minerva 
still  more  frequently.  After  Perseus  killed  Sf  edusa,  MiAerva 
nailed  her  h^  in  the  middle  of  the  segis,  which  thence- 
forth had  the  faculty  Medusa  herself  had  during  her  life 
of  converting  all  who  looked  on  it  into  stone.  Later  writers 
regard  the  s&gis  sometimes  as  a  buckler,  but  oftener  as  a 
cuirass  or  breastplate.  The  asgis  of  Pallas,  described  by 
Vixgil  (JSfi,  lib.  viiL  v.  435),  must  have  been  a  cuirass, 
since  the  poet  sa3rs  expressly  that  Medusa's  head  was  on  the 
breast  of  the  goddess.  But  the  aegis  of  Jupiter,  mentioned 
a  little  before  (v.  354),  seems  from  the  description  to  have 
been  a  buckler.  The  segis  appears  to  have  been  really  the 
goat's  skin  used,  as  well  as  the  skins  of  other  animals,  as  a 
belt  to  support  the  shield.  When  so  ijiscd  it  would  usually 
be  fastened  on  the  right  shoulder,  and  would  partially 
eni^elope  the  chest  as  it  passtd  obliquely  round  in  front 
and  b^iind  to  be  attached  to  tKe  shield  under  the  left  ann. 
Hence,  by  transference,  it  would  be  employed  to  denote  at 
times  the  shield  which  it  supported,  and  at  other  times  a 
lorica  or  cuirass^  the  purpose  of  which  it  in  part  served. 
Illustrations  of  the  assumption  of  the  aegis  by  the  Roman 
emperors  may  be  seen  in  ancient  statues  and  cameos. 

iEGISTHUS,  in  Ancient  History,  was  the  son  of  Thy. 
estes  by  his  own  daughter  Pelopea,  who  to  conceal  her 
shame  exposed  him  in  the  woods.  Some  say  he  was  taken 
up  by  a  shepherd  and  suckled  by  a  goat ;  whence  he  was 
called  A!gisthtis.  After  he  grew  up  he  was  recognised  by 
his  father,  and  on  the  death  of  the  latter  he  became  king 
of  Mycense.  He  did  not  join  the  expedition  against  Troy; 
and  after  the  departure  of  the  expedition  he  seduced 
Ciytemnestra,  the  wife  of  Agamemnon,  and  lived  with  her 
during  the  siege  of  Troy.  Afterwards,  with  her  assistance^ 
he  slew  her  husband,  and  reigned  seven  years  in  Mycenm 
He  was  slain,  together  with  Chtemnestra,  by  Orestes. 
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I  itlGOSPOTAMI,  in  Ancient  Geography,  a  small  river  in 
the  Tbracian  Chersonesus,  running  south-east,  and  falling 
into  the  Hellespont  to  the  north  of  Se8tos,-~with  a  town 
of  the  same  name,  and  a  station  or  road  for  ships,  at  its 
mouth.  Here  the  Athenians  under  Conon,  through  the 
fault  of  his  colleague  Philocles,  received  a  signal  overthrow 
from  the  Lacedemonians  under  Lysander  (b.c.  405),  which 
involved  the  taking  of  Athens,  and  put  an  end  to  the 
Peloponnesian  war.  The  town  does  not  appear  to  have 
existed  till  after  the  date  of  the  battle. 

VELFRIC,  "the  Grammarian,"  as  he  has  been  called,  is 
one  of  the  most  voluminous  of  our  old  English  writers 
before  the  Conquest.  He  flourished  at  the  latter  end  of 
the  10th  century  and  the  beginmng  of  the  lUh.  Of  his 
personal  history  little  can  be  learned,  and  his  birth  and 
death  are  alike  mvolved  in  obscurity.  We  know  that  he 
was  a  pupil  of  Ethelwold,  the  friend  of  Dunstan,  at  Abing- 
don. On  Ethelwold's  advancement  to  the  see  of  Win- 
chester, ^Ifric  accompamed  him,  and  filled  the  office  of 
chief  instructor  in  the  diocese.  For  the  use  of  his  scholars 
he  wrote  his  Latin  and  English  Gram-mar  and  Glossary  and 
his  Colloquium.  The  last  of  these  is  in  Latin,  with  an 
old  EngUah  interlinear  translation,  in  which  the  Latin  is 
rendered  word  for  word.  It  is  interesting  for  its  account 
of  ancient  manners,  and  shows  that  iElf  ric  made  use  of  the 
conversational  method  in  his  teaching.  The  words  in  his 
Olossaiy  are  not  arranged  alphabetically,  but  .grouped 
together 'into  classes.  JEUnc  afterwards  removed  to  Ceme 
Abbey,  in  Dorsetshire,  where  he  composed  his  Homilies, 
the  work  on  which  his  fame  as  an  author  chiefly  depends. 
They  are  80  in  number,  and  were  edited  by  Thorpe  in 
1844-46  for  the  iElfnc  Society.  In  composing,  them, 
iElfric  drew  largely  from  the  fathers.  Their  style  is  very 
simple  and  pleasing,  and  obscure  words  are  carefully 
avoided  in  order  to^^adapt  them  to  the.  capacity  even  of  the 
most  ignorant.  Subsequent  writers  made  great  use  of 
them,  and  not  a  few  are  to  be  found  unabridged  in  the 
transition  (semi-Saxon)  English  of  the  succeedirfg  centuries. 
They  excited  great  attention  about  the  time  of  the  Refor- 
mation, and  were  appealed  to-^-especially  the  "Paschal 
Homily" — to  prove  that  the  doctrines  of  the  English 
Church  before  the  Conquest  were  at  variance  with  &ose 
held  by  the  Chifrch  of  Rome.  Among  iElfric*s  other 
works  may  be  mentioned  his  Treatise  on  the  Old  and  New 
Testaments,  and  his  Alrndgment  of  the  Pentaituch  and  the 
Book  of  Job.  Of  the  rest  of  his  life  we  have  little  on 
which  we  can  rely.  He  attained  to  the  dignity  of  abbot, 
but  he  seems  to  be  a  different  person  from  iGlfric, 
archbishop  of  Canterbury  (995-1006),  with  whom  he  is 
sometimes  confounded. 

iELIA  C APITOLINA,  a  name  given  to  the  city  built  by 
the  Emperor  Hadrian,  a.d.  134.  near  the  spot  where  the 
ancient  Jerusalem  stood,  which  he  found  in  ruins  when  he 
visited  the  eastern  parts  of  the  Roman  empire.  A  Roman 
oolony  was  settled  here,  and  a  temple  was  dedicated  to 
Jupiter  Capitolinus.  Hence  the  name  Capitolina,  to  which 
Hadrian  prefixed  that  of  his  own  family. 

iELIA-NUS,  Claudius,  born  at  Prseneste,  in  Italy.  He 
taught  rhetoric  at  Rome,  under  the  Emperor  Alexander 
Severus,  according  to  Perizonius,  but  more  probably  under 
Hadrian.  He  was  surnamed  M  cXt-yXoxro-os,"  H  oney-tongued," 
on  account  of  the  ease  and  accuracy  with  which  he  spoke 
and  wrote  Greek ;  and  he  was  also  named  "the  Sophjst,"  from 
his  being  a  teacher  of  rhetoric.  He  loved  retirement^  and 
devoted  himself  to  study.  He  greatly  admired  and'studied 
Plato,  Aristotle,  Isocrates,  Plutarch,  Homer,  Anacreon, 
Archilochus,  &c. ;  and,  though  a  Roman,  gives  preference 
to  the  writers  of- the  Greek  nation,  and  employs  the  Greek 
language  in  his  works.  His  curious  and  entertaining  work 
^fintitled  Varia  Ilistoria  has  been  frequently  republished,  as 


well  as  his  treatise  De  Katura  Animaliurn,  A  tcry  usefu. 
edition  of  the  latter  was  published  by  Schneider,  at  Leipsic, 
in  1784,  in  8vo;  another  at  Jena,  in  1832,  by  Fr.  Jacobs. 
The  collected  edition  of  his  works,  by  Gesner,  1556,  foL, 
contains  another  work  ascribed  to  him,  named  Epistolm 
Rusticae, 

iEMILIUS,  Paulus,  the  name  of  a  celebrated  family 
of  the  iEmilia  Gens.     See  Paulus. 

iEMILIUS,  Paulus,  or  Paolo  Emilio,  a  celebrated  histo. 
rian,  born  at  Verona,  who  obtained  such  reputation  in  Italy 
that  he  was  invited  into  France  by  the  cardinal  of  BourboD, 
in  the  reign  of  Charles  ''^III.,  in  order  to  wnte  the  history 
of  the  kings  of  France  m  Latin,  and  was  presented  to  a 
canonry  in  .Notre  Dame.  He  enjoyed  the  patron^e  and 
support  of  Louis  XII.  He  died  at  Pans  on  the  5tli  of 
May  1529.  His  work  entitled  De  Rebus  gestu  Francorum 
was  translated  into  French  by  Renard  in  158 1,  and  has 
also  been  translated  into  Italian  and  German. 

iENEAS,  in  Fabulotts  History^  a  Trojan  prince,  the  son 
of  Venus  and  Anchises.  He  plays  a  conspicuous  part  m 
the  Iliadj  and  is  represented,  along  with  Hector,  aa  the 
chief  bulwark  of  the  Trojans.  Homer  always  speaks  of 
.^neas  and  his  des|endants  as  destined  to  reign  at  Troy 
after  the  destruction  of  Priam  and  his  house.  Virgil  has 
chosen  him  as  the  hero  of  his  great  epic,  and  the  story  of 
the  jiEneid,  though  not  only  at  variance  with  other  tradi- 
tions, but  inconsistent  with  itself,  can  never  lose  its  place 
as  a  biography  of  the  mythical  founder  of  the  Latin  power. 
^neas  is  described  in  the  JEneid  as  escaping  from  the 
destruction  of  Troy,  bearing  his  «ged  father  on  hii 
shoulders,  carrying  in  one  hand  his  household  gods,  while 
with  the  other  he  leads  his  little  son  Ascanius  or  liilus. 
His  wife  Cretisa  is  separated  from  £hem  and  lost  in  the 
tumult  After  a  perilous  voyage  he  lands  in  Africa,  and  is 
kindly  received  by  Dido,  queen  of  Carthage;  who,  on  hi3 
forsaking  her  to  seek  a  new  home,  destroys  herself.  Again 
escaping  the^dangers  of  the  sea,  he  arrives  in  Italy,  where 
he  lands  in  Latium,  and  forms  an  alliance  with  Latinus, 
the  king  of  the  coimti^,  marries  his  daughter  Lavinia,  and 
founds  a  city  which  he  calls,  after  her,  Lavinium.  Tumus, 
king  of  the  Rutuli,  a  rejected  suitor  of  Lavinia,  makes  war 
on  Latinus,  and  both  are  slain  in  battle.  The  story  of 
the  jEneid  ends  with  the  death- of  Tumus.  According  to 
Livy,  on  the  death  of  Latinus,  iEneas  assumes  the  sove- 
reignty of  Latium,  and  the  Trojan  and  Latin  powers  are 
united  in  bne  nation.  After  a  reign  of  three  years,  iEDeas 
falls  in  a  battle  with  the  Rutuli,  assisted  by  Mezentius, 
king  of  Etruria,  and  is  supposed  to  be  carried  up  into 
heaven,  because  his  body  cannot  be  found.  After  his  death 
or  disappearance  he  receives  divine  honours. 

iENEAS  SYLVIUS,  Popk     See  Pius  II. 

iEOLIiE  INSULiE,  the  modem  Lipari  Islaitos,  a 
group  of  islands  between  Italy  and  Sicily.  They  are  so 
called  from  uEolus,  the  god  of  the  winds,  who  was  suppa<ied 
to  rule  over  them;  but  they  are  also  frequently  termed 
Insvlce  Vulcanice,  or  Hephoestice,  from  their  volcanic  erup- 
tions, and  InsuloB  Lipareorum,iTom  lApara {'modem  Lipan), 
the  chief  of  the  group.  According  to  Pliny,  the  other 
islands  areHiera,  now  Vvlcano;  Strongyle,  now  Stromlolv; 
Didym^fUow  Salina;  Fh(enicusa,now  Felicudi ;  Euonymns, 
probably  Panaria ;  and  Fricusa,  now  Alicudi.  Besides  tLcse 
there  are  several  small  islets.  Homer  mentions  only  one 
.£olian  island  (Od,  x.  1). 

iEOLIAN  HARP,  named  from  iEoIus,  god  of  the  wind, 
a  musical  instrument  consisting  of  cat-gut  strings  stretched 
■over  a  wooden  sound-box.  "Wlhen  exposed  to  a  current  of 
air,  the  strings  produce  a  variety  of  pleasing  harmonic 
sounds  in  strange  succession  and  combination. 

iEOLIS,  or  iEouA,  in  Ancient  Geography,  a  countiy  of 
Asia  Minor,  settled  by  colonies  of  iEolian  Greeks.    The 
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name  In  its  limited  seiiBe  was  applied  to  the  coast  ex- 
tending from  the  river  Hennus  to  the  promontory  of 
Ledom*  on  the  north  dde  of  the  entrance  to  the  Gidf  of 
Adramyttium,  and  *lying  between  Ionia  to  the  S.  and 
Troas  to  the  N.  In  its  wider  acceptation  it  comprehended 
Troas  and  the  coasts  of  the  Hellespont  to  the  Propontis, 
where  there  were' likewise-several  ifioiian  colonie& 

iEOLUS,  in  Eeathen.  MiftMogy^  the  god  and  father  of 
the  winds,  was  variously  represented  as  the  son  of  Hip- 
potes,  or  of  Neptune  by  a  daughter  of  Hippotes,  or  of 
Jupiter.  In  the  Odytsey  he  b  mentioned  as  the  king  of 
the  iGolian  isle  to  whom  Jupiter  had  given  the  super- 
.intendcnce  and  distribution  of  the  winds.  Later  poets 
make  him  the  god  and  father  of  the  winds,  who  dwelt  in 
•  one  of  the  iEolian  islands — according  to  some  in  Strom- 
boll,  according  to  others  in  Lipari,  while  others  pkce  Ids 
residence  at  Rhegium  in  Italy.  He  is  repreMnbed  as 
Laving  authority  over  the  winds,  which  he  cohuned  in  a 
vast  cavern.  Strabo  and  some  other  writers  consider  him 
to  have  had  a  real  existence;  aiTd  derive  the  fable  of  his 
power  over  the  winds  from  his  skill  in  meteordogy  and  the 
Quvnagement  of  ships. 

Htc  vasto  rex  ^lus  antro» 
Luctantaa  i^entos  tempestatesque  sonoras 
Imperio  premit,  ao  Tmclis  et  caroere  frenat. 
lUi  indlgoantet  magno  cam  monmire  mentis 
Circum  claustra  fremunt ;  oels&  aedct  iEolua  arce 
8o6ptra  tenens,  moUitque  animos,  et  temperat  iras.' 
Ni  xadaf,  maria  ac  terras  coelomque  profundum 
QuipP9  ferant  rapidi  secum,  vemntaoe  per  auni. 

Here  iSdlus  fu  cateAi  vftirc» 
With  bolt  and  banrier  fcttera  fast 
Rebelliooe  storm  and  howling  blait 
They  with  the  rock's  reverberibt  roar 
Chafe  blustering  round  their  priabo  door . 
He,  throned  on  high,  the  sceptre  sways, 
Controls  their  moods,  their  wrath  allays. 
Dreak  but  that  sceptre,  sea  and  land. 

And  heaven's  etherial  deep, 
Before  them  they  would  whirl  like  sand, 

And  through  the  void  air  sweeps 

ConingUnCt  Tnn$UUion, 

Through  EUppotes,  iBolus  is  usually  represented  as  de- 
scended from  iEolus,  one  of  the  sons  of  Hellen>  and  the 
mythological  ancestor  of  the  iEoJian  tribes. 

iEON  (autfv),  a  space  of  time,  was  often  used  in  Greek 
to  denote  indefinite  or  infinite  duration;  and  hence,  by 
metonymy,  for  a  being  that  ezlBts  for  ever.  In  the  latter 
sense  it  was  chiefly  used  by  the  Gnostic  sects  to  denote 
those  eternal  beings  or  manifestations  which  emanated 
from  the  one  incomprehensible  and  ineffable  God.     See 

GjiOSTTCTSM. 

iEPINUS,  Franz  Mabu  Ulrich  Theodob,  a  distin- 
guished German  natural  philosopher,  was  bom  at  Rostock 
in  Saxony  in  1724,  and  died  at  Dorpat  in  August  1802. 
He  was  descended  from  John  iEpinus  (5.  1499 — cL 
1553),  the- first  to  adopt  the  Greek  form  (ahrta^)  of  the 
family  name,  a  leading  theologian  and  controversialist 
at  the  time  of  the  Reformation.  ^  After  studying  medicine 
for  a  time,  Francis  iEpinus  devoted  himself  to  the  physical 
and  mathematical  sciences,  in  which  he  soon  gained  such . 
distinction  that  he  was  admitted  a  member  of  the  Berlin 
Academy  of  Scifencea  In  1757  he  settled  in  St  Peters- 
burg as  member  of  the  Imperial  Academy  of  Sciences  and 
professor  of  physics,  labouring  there  and  pursuing  his 
favounte  stqiies  with  great  success  till  his  death.  He 
enjoyed  the  special  favour  of  the  Empress  Catharine  IL, 
'^ho  appointed  him  tutor  to  her  son  Paul,  and  endeavoured, 
without  success,  to  establish  normal  schools  throughout  the 
ttnpire  under  his  direction.  iEpinus  is  best  known  by  his 
researches,  theoretical  and  experimental,  in  electricity  and 
magnetism.     His  prindpal  work,  TetUanun  Theories  EUc- 


irieUaiis  el  Magnetumi,  published  at  St  Petersbarg  in 
1759,  may  be  regarded  as  the  first  systematic  and  suo^ 
cessful  attempt  to  apply  mathematical  reasoning  to  these 
subjects.  Adopting  Franklin's  theory  of  positive  and 
negative  electricities,  or  electric  forces,  he  investigated  the 
relations  of  these  fully,  and  especially  the  conditions  of 
their  equilibrium,  and  many  of  the  conclusions  he  arrived 
at  do  not  depend  for  their  value  and  importance  on  the 
theory  of  Franklin.  iCpinus  himself  eictended  the  theor>'. 
holding  that  the  particles  of  the  electric  fluid  repel  each 
other,  attract  the  particles  of  all  bodies,  and  are  attracted 
by  ,them,  with  a  force  inversely  proportional  to  the  dis- 
tance; that  the  fluid  resides  in  Uie  pores  of  the  surfaces  of 
bodies,  moving  readilv  through  some,  called  conductors  or 
non-electrics,  and  with  difficulty  through  others;  and  that 
electric  phenomena  are  produced  either  by  the  approach  of 
bodies  unequallv  charged,  or  by  the  unequal  distribution 
of  the  fluid  in  the  same  body.  He  propounded  a  kindred 
theory  of  magnetism,  a  magnetic  flmd  being  supposed  to 
exist  corresponding  to  the  electric  flmd,*  but  acting  on, 
and  acted  on  b^,  the  particlea  of  iron  only.  It  is  to  be 
added'  that  iEpmus  was  the  first  to  perceive  and  define, 
with  any  measure  of  dleamess,  the  offinitr  between  elec- 
tricity and  magnetism.  There  us  a  remarkable  similarity 
between  portions  of  the  work  above  named  and  a  papop 
by  Cavendish — the  result  of  independent  investigations — 
given  in  the  PhUosopkioji  Transactions  for  1771.  In 
1787  the  Abb^  HaUy  pubUshed  an  exposition  of  iEpinus's 
thepriea.  ^pinus  did  not  confine  himself  to  one  or  two 
departments  of  natural  science:  He  published  a  treatuse, 
in  lY62,  On  the  DistribtUion  of  Heat  at  the  Surface  of  the 
Barih;  and  he  was  also  the  author  of  valuable  memoirs  on 
different  subjects  in  astronomy,  mechanics,  optics,  meteor^ 
ology,  and  pure  mathematics,  contained  in  the  journals  of 
the  learned  societies  of  St  retersburg  and  iBerhn.  His 
discussion  of  the  effects  of  parallax  in  the  tmnsit  of  a 
planet  over  the  sun's  disc  excited  great  interest,  having 
appeared  (in  1764)  between  the  dates  of  the  two  transits 
of  Venus  that  took  place  during  last  century. 

^QUI,  an  ancient  and  warlike  people  of  Italy,  inhabit- 
ing the  upper  valley  of  the  Anio,  who,  in  confederacy  with  the 
Volsci,  carried  on  a  long  series  of  hostilities  with  the  early 
Romans,  but  were  finally  subdued  in  the  year  302  &c. 

iERARIANS,  a  class  in  ancient  Rome,  composed  of 
citizens  who  had  suffered  the  severest  kind  of  degradation 
the  censors  could  inflict,  but  concerning  whose  exact  posi- 
tion we  have  no  precise  information.  Though  heavily 
taxed,  they  did  not  enjoy  the  rights  of  citizenship  beyond 
their  liberty  and  the  general  protection  of  the  state.  They 
could  not  vote  in  assemblies  or  serve  in  the  army,  and 
were  deprived  of  and  excluded  from  all  posts  of  honour 
and  profit  Romans  of  the  higher  classes,  as  well  as  the 
plebeians,  were  liable  to  become  ^mrians.  The  name  may 
be  derived  from  a?A,  cerist  money,  since  tficy  were  mere 
tax-payers;  or,  which  is  more  probable,  it  may  refer  to  the 
list  of  them- which  the  censors  gave  in  to  the  ceranr^fn  ot 
public  treasury. 

iSilKARIUM,  the  puNlc  treasury  at  ancient  Roma  It 
contained  the  moneys  and  accounts  of  the  state,  and  also 
the  standards  of  the  legions,  the  public  laws  engraven  on 
brass,  the  decrees  of  the  senate,  and  other  papers  end 
registers  of  importance.  The  place  where  tnese  public 
treasures  were  deposited,  from  the  time  of  the  establish- 
ment of  the  republic,  was  the  temple  of  Saturn,  on  the 
eastern  slope  of  the  Capitoline  hilL  In  addition  to  the 
common  treasury,  supported  by  the  general  taxes  and 
charged  ^ith  the  ordinary  expenditure,  there  was  a  reserve 
treasury,  also  in  the  temple  of  Saturn,  the  cerarium  eano 
turn  (or  sanctius)^  maintained  chiefly  by  a  tax  of  5  per  cent 
on  the  value  of  all  manumitte$L  slaves,  which  was  not  to 
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be  had  recomse  to,  or  eren  entered,  except  in  the  extreme 
neceesi^  ol  the  statei  Tender  the  emperors  the  senate 
contmued  to  have  at  least  the  nominal  management  of  the 
wranwnt  while  the  emperor  had  a  separato  exchequer, 
called  iheJUeus,  Bat  after  a  time,  as  the  power  of  the 
emperors  increased  an4  their  jurisdiction  extended  till  the 
senate  existed  but  in  form  and  name,  this  distinction  vir- 
tually ceased.  B^des  creating  the  JUciu,  Augustus  also 
established  a  military  treasury  (cBrartum  miliiare),  con- 
taining all  moneys  raised  for  and  appropriated  to  the  main- 
tenance of  the  army.  The  later  emperors  had  a  separate 
cerariwm  privatum^  containing  the  monies  allotted  for 
their  own  use,  distinct  from  the  Juctu,  which  they  ad- 
ministered  in  the  interests  of  the  empire. 

AERATED  WATERS.  Waters  impregnated  with  an 
unusually  large  proportion  of  carbonic  acid,  or  other  gaseous 
substances,  occur  abundantly  in  springs  throughout  the 
world;  and,  in  addition  to  their  gaseous,  constituents^ 
genei;pJly  hold  in  solution  a  laige  percentage  of  different 
salts.  The  manufacture  of  aerated  waters  arose  out  of  the 
attempt  to  imitate  these  by  artificial  means^  but  till  about 
the  beginning  of  the  present  century  such  effo^  did  not 
meet  with  great  success.  The  earliest  method  of  producing 
acidulated  water  was  that  which  still  obtains  in  the  pre- 
paration of  effervesdngdraughts,  such  as  are  made  from 
^'Seidlitz"  powders.  These  powders  consist  al  separato 
portions  of  sodium  bicarbonato  and  tartaric  acid,  which, 
on  being  dissolved  together  in  water,  f onn  sodium  tartrate 
and  liberate  carbonic  acid,  which  bubbles  up  through  the 
water.  In  recent  years  "granular"  effervescent  pre- 
parations have  been  introduced,  in  which  the  add  and 
salt  are  mixed  in  a  dry  state,  and  produce  thd^  reaction 
on  being  dissolved.  The  popular  preparation  termed  effer- 
vescent dtrate  of  magnesia,  and  several  others  under  a 
variety  of  names,  consist  essentially  of  sodium  bicarbonate 
and  tartaric  add,  to  which  a  little  dtric  acid  is  sometimes 
added.  A  limit,  however,  is  set  to  the  use  of  waters  so 
aerated  on  account  of  the  purgative  action  of  the  alkaline 
earths  they  necessarily  contain. 

In  the  manufacture  of  common  aerated  waters  the  car- 
bonic acid  is  prepared  apart  from  the  pure  water  in  whidi 
it  is  to  be  dissolved.  There  are  essentially  only  two 
methods  on  which  the  manufacture  is  conducted,  although 
there  is  an  endless  variety  in  the  apparatus  used.  In  the 
first  process,  which  may  be  distinguished  as  the  method  of 
chemical  pressure,  the  carbonic  acid  gas  saturates  the  water 
by  its  own  pressure,  passing  directly  from  the  chamber  in 
which  it  is  produced  and  purified  into  the  cylinder  or 
cylinders  containing  the  water  to  be  aerated.  The  small 
apparatus  frequentiy  used  in  private  houses  and  hospitals 
may  be  taken  as  an  illustration  of  this  method.  The  most 
common  form  consisto  of  two  strong 
glass  globes  A  and  B,  protected  by 
netting  in  case  of  breakage.  Into  the 
globe  A  are  placed  the  materials  for 
generatiujg  carbonic  add,  usually  in 
this  case  tartaric  add  and  sodium  bi- 
carbonate. When  charged  with  these 
materials,  a  metal  tube  C,  accurately 
fitted  to  the  aperture  in  the  globe,  is 
inserted.  The  globe  B  is  inverted  and 
filled  with  water,  and  in  this  position 
the  globe  A  is  screwed  tightiy  up  by 
the  joint  D,  the  metal  tube  reachixig  to 
near  the  top  of  globe  R  On  pladng 
the  apparatus  upright,  a  proportion  of 
water  escapes  through  the  metal  tube 
into  0obe  A,  acts  on  the  charge  it  con- 
tains, and  evolves  carbonic  acid,  which  passes  up  the  tube 
and  saturates  the  water  in  B.    As  tiie  pressure  of  the  gas 


augments,  the  q^iantity  absorbed  increases,  and  when  fdh 
saturated  the  aerated  water  may  be  drawn  off  by  the  <»dk 
R>  In  manufacturing  on  a  la^  scale,  a  combination  of 
globes  or  cylinders  is  used  for  producing  continaoas 
action,  and  less  expensive  sources  of  carbonic  add- than 
sodium  bicarbonate  and  tartaric  acid  are  employed.  His 
secobd  or  mechanical  pressure  process,  is  that  genexally 
followed  in  the  manufacture  in  this  connfry.  In  this 
process  the  gas  is  prepared  in  a  lead  chamber  by  tlia 
action  of  sulphuric  add  on  chalk,  and  is  washed  by  pssi- 
ing  through  water  into  the  gas-holder  in  which  it  is  cot 
le^ed.  By  the  action  of  a  force-pump,  water,  filtoed 
when  necessary,  and  carbonic  add,  are  pressed^  in  due 
proportions,  into  a  veiy  strong  icopper  ^Hnder,  tinned 
internally,  tenned  a  receiver  or  satnrator,  in  which  an 
agitator  is  kept  revolving.  A  pressure  gauge  is  atM^ed 
to  the  recdver,  and  when  the  index  in&ates  from  120 
to  140  Jb  prrasnre  per  square  inch,  what  is  temed 
aerated  water,  and  veiy  fre^uaitly  does  duty  for  sods- 
water,  is.  ready  for  drawing  off  at  tiie  bottling  appazataa 
Real  soda-water  is  best  prepared  by  adding  to  the  water 
before  aeration  a  proportion  of  sodium  bicarbonate  equal 
to  about  30  or  36  graifis  per  pint  .of  water,  {^otash-watet, 
Seltzer,  lithia,  Carrara,  bromide  of  potessium,  and  a  host 
of  otiier  waters,  are  similarly  jHrepared,  the  vaiioos  salts 
being  used  in  different  propOTtions^  aooarding^  to  the  taste 
and  experience  ol  manufacturers.  Lmnonade,  and  other 
aerated  drinks  fiavoured  with  fruit  syrups,  have  the  pro* 
portion  of  syrup  placed  in  the  bottie  to  which  simple 
aerated  wator  taken  from  a  receiver,  indicating  a  pressure 
of  80  to  100  lb  per  square  indi,  is  added.  From  a 
syrup  composed  of  14  lb  of  8tigar,  2^  oz.  of  tartaric  add, 
3^  qjs.  of  dtric  add^  and  4^  draduns  of  essence  of  lemoi^ 
dissolved  in  2^  gallons  of  water,  30  dozen  bottles  of  an 
excellent  quality  of  leihonade  can  be  prepared.  On  a^ 
count  of  ^e  rapidity  with  which  the  gas  escapes  on  the 
removal  of  pressure,  special  arrangemente  are  required  for 
the  bottling  and  corking  processes,  and  the  frequent  ex- 
plosion of  botUes  necessitetes  guards  to  protect  the  bottler. 
A  dexterous  bottier  will  fill  and  cork  5000  bottles  in  ten 
hours.  The  consumption  of  aerated  waters,  especially  in 
hot  climates,  is  very  great. 

AEROE,  or  Areoe,  an  island  of  Denmark,  in  the  Ltttk 
Bdt,  lying  7^  miles  S.  of  Funen,  between  Alsen  and 
Langeland.  It  is  of  an  irr^ular  triangular  shape,  abont 
15  miles  long  and  8  broad  at  the  widest  points,  with  a 
hilly  surface,  but  a  fertile  and  well-cultivated  soil  Popn^ 
lation,  10,200;  chief  town^  Aeroeskjobing,  on  the  easi 
coast 

AEROLITE  (aiip,  air,  and  XWoi,  a  stoneX  a  stony  or 
metallic  body,  which,  falling  through  the  atmoephere, 
reaches  the  earth's  surface.  These  meteoric  stones  gene- 
nJly  contain  a  considerable  proportion  c^  iron;  indeed, 
the  iron  in  some  of  these  substances  exceeds  the  siliceous 
matter,  and  some  have  then  given  them  the  name  of  mete- 
oric irons.  A  remarkable  aerolite  that  f  dl  at  u£gospotami, 
in  467  B.a,  was,  according  to  Pliny,  to  be  seen  in  his  day, 
and  was  then  as.'laige  as  a  waggon.  In  1492  one  fell  at 
Ensiahdm,  in  Alsace,  that  weighed  27Q  lb. ;  and,  not 
to  mention  others,  one  of  12  &  weight  is  imported  to 
have  fallen  in  Calif omia  in  August  1873,  which  penetrated 
the  earth  to  the  depth  of  8  feet,  and  when  dug  up  was 
so  hot  that  it  could  not  be  handled.  AeroHtes.often  reach 
the  earth  in  groups  or  showers,  as  at'L'Aigle,  in  Normandy, 
in  1803;  at  New  Concord,  Ohio,  in  May  1860;  and  at 
Dhurmsala,  in  the  Punjaub,  in  July  the  same  year.  The 
area  on  which  a  shower  of  aerolites  falls  is  usually  ellipti- 
cal, the  largest  stones  being  near  one  end  of  the  ellipse^ 
the  m%jor  axis  of  which  extends  in  some  cases- to  a  lei^ 
of  eighteen  or  twenty  miles.    See  Meteob. 
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hil     TV  vmy  stage  oF  society  men  liave  sought,  by  the  com  hi- 
W7    1    oAtioD  of  sapenor  sloll  and  ingenuity,  to  attain  those 
"^  disunct  and  obvious  advantages  which  nature  has  conferred 
on  the  different  tribes  of  animals,  by  endowing  them  with  a 
peculiar  structure  and  a  peculiar  force  of  organs.     The 
nidest  savage  learns  from  his  very  infancy  to  imitate  the 
avimming  of  a  fish,  and  pl&3rs  on  the  surface  of  the  water 
with  agility  and  perseverance.      But  an  art  so  confined  m 
its  exercise,  and  requiring  such  a  degree  of  bodily  exertion, 
ooaid  oot  be  considered  of  much  avail      It  must  have  been 
BOOD  perceived  (even  if  the  diacovenes  of  the  arts  of  nata- 
tioffand  navigation  were  not  absolutely  simultaneous),  that 
the  fatigue  of  impulsion  through  the  water  could  be  greatly 
dimiDiabed  by  the  support  and  floating  of  some  light  sub- 
stance.   The  trunk  of  a  tree  would  bear  its  rude  proprietor 
along  the  stream  ,  or,  hollowed  out  into  a  canoe  and  fur- 
lushed  with  paddles,  it  might  enable  him  even  to  traverse 
<i  river.     From  this  simple  fabric  the  step  was  not  great 
to  the  construction  of  a  boat  or  barge,  impelled  by  the 
force  of  oara.     But  it  was  a  great  advance  to  fix  maata  and 
apply  sails  to  the  vessel,  and  thus  substitute  the  power  of 
wind  for  that  of  human  labour.     The  adventurous  sailor, 
instead  of  plying  on  the  narrow  seas  or  creeping  timidly 
along  the  ahore,  could  now  launch  with  confidence  into  the 
wide  ocean.     Navigation^  in  its  most  cultivated  form,  may 
be  fairly  regarded  as  one  of  the  sublimest  triumpha  ai 
bnmao  genius,  industry,  courage,  and  perseverance. 
n        Having  by  his  skill  achieved  the  conquest  of  the  waters 
Jll^  tiiat  encompass  the  habitable  globe,  it  was  natural  for  man 
ring  to  desire  likewise  the  mastery  of  the  air  in  which  we 
wy    breathe     In  all  ages,  therefore,  great  ingenuity  has  been 
expended  in  efforts  at  flying,  aU  of  whi(£  have  as  yet  re» 
salted  iii  failure.      But  tbe  analogy  between  sailing  on.  tlie 
water  and  sailing  in  the  air  is  not  so  close  as  many  enthu- 
siastF  have  supposed  it  to  be.      There  is  a  genenU  resem- 
blance, inasmuch  as  in  both  cases  the  propulsion  must  be 
made  by  means  of  a  fluid.      But  in  the  one  casd  the  fluid 
is  inelastic,  in  the  other  elastic ,  and  the  physicist  or  mathe- 
matician knows  how  vastly  different  are  the  properties  of 
liquids,  even  in  fundamental  points,  from  those  of  aeriform 
or  gaseous  bodies.     Again,  in  the  one  case  the  vessel  floats 
00  the  surface  of  the  water,  in  the  other  it  must  float 
totally  immersed  in  the  aerial  fluid     A  ship,  while  sailing, 
is  acted  on  by  two  fluids — the  water  supports  it  and  the 
air  propels  it .  but  a  ship  sailing  in  the  air  would  be  only 
under  the  action  of  the  one  fluid  that  surrounds  it  on  all 
tidea      These  few  considerations — and  many  more  might 
be  added — indicate  the  essential  distinctions  between  the 
two  cases  .  and  a  very  little  thought  shows  that  it  is  not  so 
remarkable  as  it  at  first  sight  appears,  that  the  invention 
of  the  art  of  sailing  on  the  water  should  be  lost  in  prehis- 
tonc  antiquity,  while  that  of  sailing  in  the  air  is  not  a 
century  old ,  and  that  while  oavigation  is  one  of  the  most 
perfect  of  the  arts,  the  power  of  directing  a  body  floating 
in  the  air  still  remains  unattained.     Many  have  argued, 
tb&t  because  navigation  is  an  accomplished  fact,  therefore 
the  navigation  of  the  air,  must  be  .possible ;  and  without 
denying  the  truth  of  the  conclusion,  it  is  worth  while  at 
the  outset  of  this  article  to  point  out  the  fallacy  of  the 
reasoning.      It  is  true  that  there  is  no  reascJh  to  despair  of 
the  attainsient  of  aenal  navigation,  as  the  history  of  inven- 
tion and  science  records  many  victories  as  great  and  at  one 
tune  apparently  as  fat  off ,  still,  it  is  as  weO  to  notiee  how 
Intle  assistance  the  old  discovery  affords  towards  the  solution 
of  the  new     it  may,  indeed,  even  be  that  progress  has  been 
ttisrded  by  the  false  analogy,  for  we  may  feel  pretty  certain 


that  if  ever  the  air  is  navigated,  it  wiD  be  by  ships  pi» 
senting  little  resembhuioe  to  those  that  traverse  the  oeean. 

The  subject  of  aerostation  is  scarcely  ever  alluded  to  by 
the  classical  wnters,  and  the  fable  of  Dndalus  and  Icarus, 
and  the  dove  of  Archytas,  form  almost  all  we  have  to  re- 
cord in  relation  to  flying  previous  to  the  dark  agea  D»- 
dalus,  an  Athenian,  kOled  his  nephew  Talus  through 
jealousy  of  his  talents,  and  fled  witb  hia  son  Icarus  to  Crete, 
where  he  built  the  celebrated  Ubynnth  for  Minos,  the 
king.  But  having  offended  Minos,  so  that  he  was  im- 
prisoned by  him,  he  made  wings  of  feathers,  cemented  with 
wax,  Jot  himself  and  his  son,  so  that  they  might  escape  by 
flight  He  gave  his  son  directions  to  fly  neither  too  low 
nor  too  high,  but  to  follow  him.  Icarus,  however,  be> 
coming  exated,  forgot  his  father's  advice,  and  rose  so  high 
that  the  heat  of  the  son  melted  the  wax  of  his  wingSi  and 
he  fell  into  the  sea  near  Samoa,  the  island  of  Icana^flnd 
the  Icarian  sea  being  named  after  him.  Daedalus  accom- 
plished his  flight  in  safety.  (Ovid,  MeL  lib.  viiL  Fab.  iii.) 
The  expknation  of  the  myth  may  be,  as  has  been  supposed, 
that  Dssdalus  used  sails,  which,  till  then,  aooonUng  to 
Pansanius  and  Palsephatus,  were  unknown,  and  so  was 
enabled  to  escape  from  Minos'  gaUsys,  which  were  only 
provided  with  oars;  and  that  Icarus  was  drowned  near  the 
island  Icaria.  But  the  whde  story  of  Daedalus  is  so  fan- 
ciful a  romanoe,  that  it  is  scarcely  worth  while  even  to 
speculate  upon  what  the  infinitesimal  fragment  of  truth  thai 
lay  at  the  bottom  of  it  may  have  been. 

Archytas  of  Tarentum  was  a  well-known  geometer  ana 
astronomer,  and  he  Im  apostrophised  by  Horace  {Ode  28, 
lib.  L)  The  account  of  his  flying  pigeon  or  dove  we  owe 
to  Aldus  Gellius  (If octet  Attuxe),  who  say9  "  that  it  was  the 
model  of  a  dove  or  a  pigeon  formed  in  wood,  and  so  con* 
trived  as  by  a  certain  mechanical  art  and  power  to  fly :  so 
nicely  was  it  balanced  by  weights,  and  put  in  motion  by 
hidden  and  enclosed  air."  Q^us  gives  as  his  authorities 
''many  men  of  eminence  among  Uie  Greeks,"  whom  he 
does  not  mention  by  name,  and  Favoiinus  the  philosopher* 

Archytas  thus  has  been  regarded  as  holding  to  aeronau* 
tics  much  about  tiie  same  position  as  Archimedes  does  to 
the  mechanical  sciences  -,  but  while  the  claim  of  the  latter 
rests  on  real  discoveries  and  great  contributions  to  know« 
ledge,  the  former  owes  his  position  merely  to  an  unsup* 
ported  and  untrustworthy  tradition.  When  the  fire-balloon 
was  invented,  it  was  only  natural  that  many  should  see  in 
the  ''hidden  and  enclosed  air"  of  ArchyW  dove  a  pre* 
▼ious  discovery  of  the  hot-air  balloon.  It  is  quite  possible 
that  Archytas  may  have  rarefied  the  air  in  his  dove  by 
heat,  and  so  made  it  ascend;  but  in  this  case  it  certainly 
could  not  have  been  made  of  wood.  But  if  the  dove  evev 
was  made  to  appear  to  fly,  it  is  much  the  more  probable  that 
this  effect  was  produced,  as  in  the  scenes  at  theatres,  by 
means  of  fine  strings  or  wires  invisible  to  the  spectators. 

The  ancients  seem  to  have  been  convinced  of  the  im* 
possibility  of  men  being  able  to  fly,  and  they  appear  to 
have  made  no  attempts  in  this  direction  at  all  The  power 
of  flying  was  attributed  only  to  the  most  powerful  of  the 
divinities ;  and  it  was  regarded  as  only  secondary  to  Jupi- 
ter's prerogative  of  flashing  the  lightning  and  hurling  the 
thunderboh. 

The  history  of  aerostatics  in  the  Middle  Ages,  like  that  of 
every  other  subject  relating  even  remotely  to  science  or 
knowledge  of  any  kind,  is  little  better  than  a  record  of  the 
falsehoods  or  chimeras  circulated  by  impostors  or  enthu- 
siasts. Truth  was  completely  obscured  by  iguoranpjd  fltnd 
fanatidsm,  and  every  person  of  superior  talents  and  acquire 
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meats  was  believed  to  deal  in  magic,  and  to  peifonn'hia 
Ceata  of  akiU  chiefly  through  the  aecret  aid  granted  him  by 
the  jRince  of  darlmeBs;  and  in  a  later  and  colnparatiYely 
fecent  period,  those  wretched  ereataroB  whom  the  unfeeling 
erednlity  of  oar  ancestors,  particularly  daring  the  prevalence 
ol  religioas  fanaticism,  stigmatised  and  murdered  under 
the  denomioation  of  witches,  werb  supposed  to  work  all 
their  enchantments,  to  change  their  shapes  at  will,  and  to 
transport  themsebea  through  the  air  with  the  swiftness  of 
thoili^t,  by  a  power  derived  from  their  infernal  master,  to 
whom  was  thus  assigned  the  privilege  of  oonfeiring  the  gift 
uf  aerial  navigation  upon  his  servants. 

During  the  darkness  of  the  Middle  Ages  every*  one  at 
all  distingmahed  for  his  knowledge  in  physics  was  gene- 
rally reputed  to  have^  obtained  the  power  of  flying  in  the 
air.  IViar  Bacon  did  not  scrapie  to  daim  the  invention; 
and  the  credulity  and  indulgent  admiration  of  some  autiiors 
have  lent  to  theae  pretensions  more^n^t  than  they  really 
deserved.  Any  one  who  takes  the  trouble  to  examine  the 
passages  of  Bacon's  obscure  and  ponderous  works  will  find 
tiiat  the  propoaitioDS  advanced  by  him  are  seldom  founded 
(m  reality,  Imt  ought  j»tiier  to  be  eonsidered  as  the  illu- 
sions of  a  Uvely  femcy.  Albertua  Ma^us,  who  flourished 
^  the  first  half  of  the  Idth  century,  was  reputed  to  have 
discovered  the  art;  and  to  givB  an  idea  of  the  state  of  the 
physical  sciences  at  that  time,  it  is  worth  while  to  quote 
the  following  recipes  from  his  De  MirabiUbut  Ndtuns: — 
*'  Take  one  pound  of  sulphur,  two  pounds  of  willow-carbon, 
aiz  pounds  of  rock-salt  groand  veiy  fine  in  a  marble  mortar; 
place,  when  you  please^  in  a  covering  made  of  flying  papy- 
rus to  produce  .thunder.  The  jcoveri]]^,  in  order  to  ascend 
and  float  away,  should  be  long,  grao^Fal,  well  filled  with 
fclua  fine  powder;  but  to  produce  thunder,  the  covering 
ahoiM  be  shorty  thick,  and  half  full"  (Quoted  in  Attra 
Cadra,  p.  25.)  '  Begiomontanus,  the  first  real  mathema- 
tician after  the  partial  revival  of  learning,  is  said,  like 
Archytas,  to  have  formed  an  artificial  dove,  which  flew 
before  the  Emperor  Charles  T.  at  lui  public  entry  into 
Nuremberg;  but  the  di^  of  B^giomontanus'  death  shows 
this  to  have  been  impossible^ 

Attempts  at  fiying  hav;^  as  a  rdle,  been  made  by  asome- 
what  low  class  of  projectors,  who  have  generally  united 
some  little  share  of  ingenuity  to  a  smattering  of  mechaoics. 
At  the  beginning  of  the  16th  centoiy  an  Italian  aldienust 
visited  Scotland,  and  was  collated  by  James  IV.  to  the 
abbacy  of  Tungland,  in  Galloway.  Having  constructed  a 
set  of  wings,  composed  of  various  plomage,  he  undertook 
from  the  walls  of  Stirling  Casti^  to  fly  through  the  air  to* 
France.  This  feat  he  actually  attempted,  but  he  soon  came 
td  the  ground,  and  broke  his  thigh-bone  by  the  violence  of 
^le  f  all— «n  accident  he  ezplaiaed  by  asserting  tiiat  the 
feathers  of  some  fowls  Irere  employed  in  his  wings,  and 
that  these  had  an  aflinity  for 'the  dunghiU,  whereas,  if 
composed  solely  of  eagles'  feathera^.they  would  have  been 
attracted  to  the  aii^  This  anecdote  has  famished  to 
Dunbar,  the  Scottish  poet^  the  subject  of  one  of  his  rude 
satires.  In  1617,  FWder,  rector  of  the  grammar  school  at 
Tiibingen,  delivered  a  lecture  on  flying,  which  he  published 
eleven  years  afterwards  A  poor  monk,  however,  ambitious 
to  rednce  the  theory  to  practice,  provided  himself  with 
wings;  bat  his  machinery  broke  down,  and  falling  to  the 
ground,  he  broke  his  legs  and  perished.  Bishop  Wilkins 
{JIfcUAemaHcal  Magiek,  1648)  says  it  was  related  that  ''a 
certahi  English  monk  called  Elmeros,  about  the  Confessor's 
time,"  flew  by  means  of  wings  from  a  tower  a  distance 
of  more  than  a  furlong;  that  another  person  flew  from 
8t  Mark's  steeple  at  Venice;  and  another,  at  Nuremberg. 
He  also  qaotes  Bosbequiua  to  the  efi^ect  that  a  Turk  aliM> 
attempted  somethinf  of  the  kind  at  Constantinopla  It 
would  probably  not  be  veiy  dlffloolt  to  make  a  long  list  of 


sach  narrations,  in  some  of  which  the  experimenter  is 
reliU»d  to  have  been  successfal,  and  in  others  to  have  failed ; 
but  the  evidence  is  in  no  case  very  good,  and  we  may  feel 
certain  that  all  the  traditions  of  attempto  with  a  sacoessfol 
issue  are  false. 

In  Borelli  s  posthumous  work,  De  Motu  AtUmalnun,  paV  Boi^a 
lished  at  Rome  in  1680-81^  he  calcukted  the  enormous  ^*sfi 
strength  of  the  pectoral  muscles  in  birds;  and  his  proposition  ^^ 
cdv.  (voL  i  pp.  322-326)  is  entitied  ''Est  imposaibile,  at  ^^^ 
homines  propriis  viribus  artificios^  volare  possint,"  in  which  by  th/i 
he  clearly  pointo  out  the  impossibility  of  man  beiog  able  by  of  ^^ 
'his  muscular  strength  to  give  motion  to  wings  of  sufficient 
extent  to  keep  him  suspended  in  the  air.  But  Borelli  did 
not,  of-  course,  as  has  sometimes  been  stated,  demonatrate 
the  impossibility  of  man's  flying  otherwise  than  merely  by 
means  of  his  own  muscular  power. 

A  veiy  slight  consideration  of  the  matter  shows  that, 
although  the  muscles  of  man  may  not  be  of  sufficient 
strength  to  enable  him  to  use  wings,  this  objection  does  not 
i^ply  against  the  possibility  of  maldng  a  flying  chariot  in 
wludi  the  motive  power  should  be  produced  mechanically  as 
in  a  watch,  or  t^  boat  to  float  in  the  atmosphere.  Both  these 
projecto  have  therefore  alway«^  engaged  the  attention  of 
abler  men  than  has  the  art  of  flying,  and  it  was  only  the 
ignorance  of  the  nature  and  force  of  the  atmosphere,  as 
well  as  of  the  properties  of  all  aeriform  bodies,  that  caused 
so  long  a  time  to  elapse  before  the  invention  of  the  balloon. 

Albert  of  Saxony,  a  monk  of  the  order  of  St  Augustine,  Altet 
and  a  commentator  on  the  phjrsical  works  of  Aristotle)  ^^ 
seems  first  to  have  comprehended  (though  in  a  very  vague 
and  erroneous  manner)  the  principles  on  which  a  body 
might  be  made  to  fioat  in  the  atmosphere.  Adopting,  of 
course,.  Aristotelian  views  with  regard  to  the  nature  of  the 
elements,  he  considered  that,  as  fire  is  more  attenuated, 
and  fioate  above  our  atmosphere,  therefore  a  small  portion 
of  this  ethereal  substance,  enclosed  in  a  light  hollow  globe, 
would  raise  it  to  a  certain  height  and  keep  it  susp^ided 
in  the  air;  and  that,  if  more  air  were  introduced,  the 
globe  would  sink  like  a  ship  when  water  enters  by  a  leak. 
Long  afterwards  Francis  Mendoza,  a  Portuguese  Jesuit^  Fncd 
who  died  in  1626,  at  the  age  of  forty-six,  embraced  this  ^^^ 
theory,  and  he  held  that  the  combustible  nature  of  me  was 
no  r»sl  obstacle,  as  ito  extreme  levity  and  the  extension  of 
the  air  would  prevent  it  from  supporting  inflammation. 
Casper  Schott,  also  a  Jesuit,  adq)ted  the  same  specular  CiipM 
tion,  only  that  he  replaced  the  fire  by  the  thin  ethereal  ^^^^^ 
substance  which  he  believed  fioated  above  our  atmosphere; 
but,  of  course,  the  difficulty  of  procuring  any  of  this  ether 
was  a  sufficient  obstacle. 

Similar  notions  have  been  revived  at  different  times. 
They  were  likewise  often  blended  with  the  alchemical  tenets 
so  generally  received  in  the  course  of  the  15th,  16th,  and 
part  of  the  17th  centuries.  Thus  Schott  quotes  Lauretua 
Laums  to  the  effect  that  if  swans'  eggs  or  leather  balls  be 
filled  with  nitre,  sulphur,  or  quicksilver,  and  be  exposed  to 
the  sun,  they  will  ascend.  It  was  also  believed  that  dew 
was  of  celestial  origin,  being  shed  by  the  stars,  and  that  it 
was  drawn  up  again  in  the  course  of  the  day  to  heaven  by 
the  heat  of  the  sun.  Thus  Lauras  stetes  that  hens'  ^ggs 
filled  with  dew  and  exposed  to  the  solar  heat  will  rise. 
He  was  so  grossly  ignoiunt,  however,  of  the  principles  of 
motion,  that  it  is  not  worth  while  even  to  allude  to  his 
other  assertions. 

Qyrano  de  Bergerac  (bom  1620)  wrote  a  philosophical 
romance  entitled  Histoire  Comique  dek  EtUUs  ti  Empin  ds  ^^ 
la  Lunet  and  Les  EstaU  et  Empire  du  SoUU  (from  which  ^^ 
Swift  is  supposed  to  have  derived  the  idea  of  writing  ^^ 
portions  of  GvUwei's  Travels).  To  equip  himself  for  pe^ 
forming  the  journey  to  the  moon,  the  French  traveller 
fastens  round  his  body  a  multitude  of  veiy  thin  fiasls 
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filled  trith  the  morning's  dew;  the  heat  of  the  sun,  by  its 
attractiye  power  on  the  dew,  raised  him  np  to  the  middle 
region  of  the  atmosphere,  whence,  some  of  the  flasks  being 
broken,  the  adventurer  sank  again  to  the  ground.  Other 
aeronautical  ideas  occur  in  the  romance.     * 

Cardan  proposed  that  ascensional  power  might  be  applied 
as  in  a  rocket;  and  one  Honoratus  Fabry  has  described  a 
huge  apparatus,  consisting  of  long  tin  pipes,  worked  by  air 
comprised  by  the  action  of  fire. 

The  iQost  noted  schepie  for  navigating  the  air  promul- 
gated previously  to 
the  successful  ex- 
periments  of  the 
Mon  tgolfiers,  is  due 
to  a  Jesuit,  Francis 
Lana,  and  was  pro- 
posed by  him  in  a 
work  entitled  Pro- 
dromo  dell* Arte 
Afaestra,  Brescia, 
1670.  His  idea, 
though  useless  and 
unpractical  in  so 
far  that  it  could 
never  be  carried 
out,  is  yet  deserv- 
ing of  notice,  as 
the  principles  in- 
volved are  sound; 
and  this  can  be 
said  of  no  earlier 
attempt.  His  pro- 
ject was  to  procure 
four  copper   balls  Un*  s  AeronauJ^cal  Machine. 

of  very  large  dimensions,  yet  so  extremely  thin  that 
after  the  air  was  ei^austed  from  them  they  would  be 
lighter  than  the  air  displaced,  and  so  would  rise;  and  to 
those  four  balls  he  proposed  to  attach  a  boat,  with  sails, 
^^,  and  which  would  carry  up  a  man...  He  submitted  the 
whole  matter  to  calculation,  and  proposed  that  the  globes 
should  be  about  25  feet  in  diameter  and  ^^th  of  an  inch 
in  thickness;  this,  would  give  from  all  four  balls  a  total 
ascensional  force  of  about  1200  lb,  which  would  be  quite 
enough  to  raise  the  boat,  sails,  passengers,  Ac  But  the 
obvious  objection  to  the  whole  scheme  is,  that  it  would  be 
quite  ilinpossible  to  construct  a  globe  of  so  large  a  size  and 
of  such  small  thickness  which  would  even  support  its  own 
weight  without  falling  to  pieces  if  placed  oii  the  ground, 
mudi  less  bear  the  external  atmospheric  pressure  when  the 
internal  air  was  removed.  Lana  himself  noticed  the  latter 
objection,  but  he  thought  that  the  spherical  form  xxf  -Uie 
copper  shell  would,  notwithstanding  its  extreme  thinness, 
enable  it,  after  the  exhaustion  was  effected,  to  sustain  the 
enormous  pressure,  which,  acting  equally  on  every  point  of 
the  surface,  would  tend  to  consolidate  rather  than  to  break 
the  metal  Of  course  this  assumed  the  ball  to  be  absolutely 
spherical,  a  state  of  affairs  89  impossible  as  indifferent  equi- 
librium actually  is.  He  proposed  to  exhaust  the  air  from 
the  globes  by  attaching  each  to  a  tube  36  feet  long,  fitted 
^th  a  stopcock,  and  so  produce  a  Torricellian  vacuum.  He 
ivas  thus  apparently  ignorant  of  the  invention  of  the  air- 
pump  by  Otto  Guericke  about  1650;  and  though  his  pro- 
ject is  noteworthy  as  the  hydrostatics  of  it  is  correct,  still 
Lana  displays  his  ignorance  of  philosophical  facts  known 
in  his  day,  quite  as  much  as  his  on^nality;  and  his  pro- 
position has,  since  Montgolfier's  discovery,  received  a  greater 
ehare  bf  notice  than  it  deservea 

So  late  as  1755,  and  not  long  before  the  invention  of 
balloons,  a  very  fanciful  scheme  was  proposed  by  Joseph 
GaHen/a  Dcfminican  friar,  and  professor  of  philosophy  and 


theology  in  the  papal  university  of  Avignon.  Thii  niiori. 
ary  proposed  to  collect  the  diffuse  air  of  the  upper  regions, 
and  to  enclose  it  in  a  huge  vessel  extending  more  than  a 
mile  every  way,  and  intended  to  carry  fifty-four  times  as 
much  wMght  as  did  Noah's  ark.  It  ia  unnecessary  to 
notice  at  greater  length  this  absurd  chimera,  which  is 
merely  mentioned  here  at  all  because  it  is  sometimes  re- 
ferred to,  though  only  on  account  of  the  ma^^tude  of  the 
fantastic  scheme. 

It  is  proper  here  to  remark,  that  nearly  all  the  early  pro-  FaU*  idoA«- 
jectors  imagined  that  the  atmosphere   was  of   no  great  ^th  rtgtc 
height,  and  that  it  covered  the  earth  like  a  shallow  ocean,  ^  ^^^*t- 
having  a  well-defined  boundary  -,   and  the  aehai  vessels  °*^^  ^"^ 
which  they  proposed  were  intended  to  float  on  the  surface 
of  this  ocean,  exactly  as  ships  do  on  the  sea^  vwith  their 
upper  portions  in  the  ether  or  diffuse  air,  or  wiiatever  the 
fluid  might  be,  that  lay  above.     And  these  idea^  were,  of 
course,  not  dispelled  till  after  the  invention  of  the  barometer 
and  the  discovery  of  the  law  of  the  decrease  of  atmospheric 
pressure  with  elevation. 

Some  writers  have  stated  that  Francis  Bacon  first  -pub-  Cbal^tta 
lished  the  true  principles  of  aeronautics.     This  assertion  we  i^eM  of 
cannot  help  noticing,  because  it  has  really  no  foundation  ^*^°  ^° 
except  in  the  propensity,  fostered  by  indolence,  which  *''^°*" 
would  gladly  r^er  all  the  discoveries  ever  made  to  a  few 
great  names.     They  mistake,  indeed,  the  character  of 
Bacon  who  seek  to  represent  him  as  an  inventor.     His  claim 
to  immortality  rests  chiefly  on  the  profound  and  compre- 
hensive views  which  he  took  of  the  bearings  of  the  different 
parts  of  human  knowlege;  for  it  would  be  difficult  to  point 
out  a  single  fact  or  observation  with  which  he  enriched 
the  store  .of  physical  science.    On  the  contrary,  being  very 
deficient   in  mathematical  learning,  he  -disregarded  or 
rejected  some  of  the  noblest  discoveries  made  in  his  own 
time. 

We  can  find  only  two  passages  in  Bacon's  works  which 
can  be  considered  as  referring  to  aeronautics,  and  they 
both  occur  in  that  collection  of  loose  facts  and  inconclusive 
reasonings  which  he  hasentitled  Natural  History,  The  first 
is  styled  EosperimeiU  Solitary,  touching  Flying  in  the  Air, 
and  runs  thus — *'  Certainly  many  birds  of  good  wing  (as 
kites  and  the  like)  would  bear  up  a  good  weight  as  they 
fly;  and  spreading  feathers  thin  and  close,  and  in  great 
br^th,  will  likewise  bear  up  a  great  weight,  being  even 
laid,  without  tilting  up  on  the  sides.  The  farther  es> 
teneion  of  thit  experiment  mighi  he  thought  upon."  The 
second  passage  is  more  diffuse,  but  less  intelligible;  it  is 
styled  Experiment  Solitary,  touching  the  Flying  of  unequal 
Bodies  in  ihe  Air: — ''Let  there  be  a  body  of  unequal 
weight  (as  of  wool  and  lead  o*  bone  and  lead) ;  if  you  throw 
it  from  you  with  the  light  c  d  forward,  it  will  turn,  and 
the  weightier  end  will  recover  to  be  forwards,  unless  the 
body  be  over  long.  The  cause  is,  for  that  the  more  dense 
body  hath  a  more  violent  pressure  of  the  parts  from  the  first 
impulsion,  which  is  the  cause  (though  heretofore  not  found 
out,  as  hath  been  often  said)  of  all  violent  motions ;  and  when 
the  hinder  part  moveth  swifter  (for  that  it  less  endureth 
pressure  of  parts)  than  the  forward  part  can  make  way  for 
it,  it  must  needs  be  that  the  body  turn  over;  for  (turned) 
it  can  more  easily  draw  forward  the  lighter  part."  Tbt 
fact  here  alluded  to  is  the  resistance  that  bodies  experience 
in  moving  through  the  air,  which,  depending  on  the  quan- 
tity of  surface  iperely,  must  exert  a  proportionally  greater 
effect  on  rare  substances.  The  passage  itself,  however, 
after  making  every  allowance  for  the  period  in  which  it 
was  written,  must  be  deemed  confused,  obscure,  and  un* 
philosophical 

We  now  come  to  the  discovery  of  the  balloon,  which 
was  due  to  Stephen  and  Joseph  Montgolfier,  sons  of  Petei 
Montgolficr,  a  large  and  celebrated  papennaker  at  Annonay, 
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fhebro*  A  town  about  40  miles  from  Lyons.  The  brothers  hi&d 
OienMoft^  observed  the  suspension  of  clouds  in  the  atmosphere,  and 
p3^^*  it  occuirod  to  them  that  if  they  could  enclose  any  vapour 
of  the  nature  of  a  cloud  in-  a  large  and  very  light  bag,  it 
might  rise  and  carry  the  ]>ag  with  it  into  the  air.  They 
accordingly  made  ezperimctits,  inflating  bags  with  smoke 
from  a  fire  placed  underneath,  and  found  either  that  the 
smoke  or  some  vapour  emitted  from  the  fire  did  ascend 
and  cany  the  bag  with  it.  Beiifg  thtls  assured  of  the  cor> 
rectness  of  their  views,  they  determined  to  have  a  public 
ascent  of  a  balloon  on  a  large  scale.  They  accordingly 
invited  the  States  of  Vivarais,  then  assembled  at  Annonay, 
to  witness  their  aerostatic  experiment;  and  on  June  5, 
1783,  in  the  presence  of  a  considerable  concourse  of  spec- 
tators, a  linen  globe  of  105  feet  in  circumference  was 
inflated  over  a  fire  fed  with  small  bundles  of  chopped 
straw,  and  when  released  rapidly  rose  to  a  great  height, 
and  descended,  at  the  expiration  of  ten  minutes;  at 
the  distance  of  about  1^  mile.  .  This  was  the  dis- 
covery of  the  balloon.  The  brothers  Montgolfier  imagined 
that  the  bag  rose  because  of  the  levity  <S  the  smok^  or 
other  vapour  given  forth  by  the  burning  straw;  and  it 
was  not  till  some  time  later  that  it'  was  recognised  that 
the  ascending  power  was  due  merely  to  the  Ughtness  of 
heated  air  compared  to  an  equal  volume  (^  air  at  a  lower 
temperature.  Air,  like  all  other  fluids,  expands  by  heat, 
and  thereby  becomes  rarefied,  so  that  any  volume  of  hot 
air  weighs  less  than  the  corresponding  volume  of  air  at  a 
lower  temperature.  If,  then,  the  air  inside  the  balloon  be 
so  heated  that  it,  together  with  the  balloon,  weighs  less  than 
the  air  displaced,  the  balloon  wHl  rise  till  it  arrives  at  such 
a  height  that  it  and  the  enclosed  air  are  equal  in  weight  to 
that  bf  the  displaced  air,  when  equilibrium  will  be  ob- 
tained. In  Montgolfiei's  first  balloon,  no  source  of  heat 
was  taken  up  with  it,  so  that  the  air  inside  rapidly  cooled, 
and  the  balloon  soon  descended. 
Aitcent  of  The  news  of  the  experiment  at  Annonay  rapidly  spread 
Df  the  firal  over  Europe,  and  at  Paris  attracted  so  much  attention  that 
fciv-baUoon-  ^  Faujas  de  Saint-Fond,  a  naturalist,  set  on  foot  a  sub- 
scription for  paying  the  Expense  of  repeating  the  experi- 
ment The  balloon  was  constructed  by  two  brothers  of  the 
name  of  Robert,  under  the  superintendence  of  M.  Charles, 
professor  of  natural  philosophy  in  Paris,  and  afterwards  a 
member  of  the  Academy  of  Sciences.  It  had  at  first  been 
suggested  to  copy  the  process  of  Montgolfier,  but  Charles 
proposed  the  application  of  hydrogen  gas,  which  was 
adopted.  The  filling  of  the  balloon,  which  was  made  of  thin 
silk  varnished  with  a  solution  of  elastic  gum,  and  was  about 
13  feet  in  diameter,  was  commencod  on  August  23,  1783, 
in  the  Place  des  Yictoires.  The  hydrogen  gas  was  obtained 
by  the  action  of  dilute  sulphuric  acid  upon  iron  filings,  and 
was  introduced  through  leaden  pipes;  but  as  the  gas  was 
not  passed  through  cold  water,  great  diflSculty  was  experi- 
ence in  filling  the  balloon  completely;  and  altogether 
about  500  lb  of  sulphuric  acid  and  twice  that  amount  of 
iron  filings  were  used  Bulletins  were  issued  daily  of  thtt 
progress  of  the  inflation;  and  the  crowd  was  so  great 
that  on  the  26th  the  balloon  was  moved  to  the  Champ 
do  Mars,  a  distance  of  2  miles.  This  was  done  secretly, 
in  the  middle  of  the  night,  to  avoid  the  crowd;  and  the 
appearance  of  the  balloon  being  thus  removed,  preceded 
by  lighted  torches  and  escorted  by  a  detachment  of 
soldiers,  is  described  as  having  been  very  remarkable.  On 
the  next  day,  August  27,  an  immense  concourse  of  people 
covered  the  Champ  de  Mars,  and  every  spot  from  which 
a  view  could  be  obtained  was  crowded.  About  five  o'clock 
a  cannon  was  discharged  as  the  signal  for  the  ascent, 
and  the  balloon  when  liberated  rose  to  the  height  of 
alwut  3000  feet  with  great  rapidity.  A  shower  of  rain 
which  l)c^n  to  fall  directly  after  the  balloon  had  left  the 


^arth  in  no  way  checked  its  progress;  and  the  excitement 
was  80  great,  that  thousands  of  well-dressed  spectators, 
many  of  them  ladies,  stood  exposed,  watching  itintently  the 
whole  time  it  was  in  sight,  and  were  drenched  to  the  skin. 
The  balloon,  after  remaining  in  the  air  for  about  three- 
quarters  of  aA  hour,  fell  in  a  field  near  Gonesse,  aboat 
15  miles  off,  and  terrified  the  peasantry  so  much  that 
it  was  torn  into  shreds  by  them.  Hydrogen  gas  was  at 
this  time  known  by  the  name  of  inflammable  air;  aod 
balloons  inflated  with  gas  have  ever  since  been  called  ly 
tho  people  air-balloons,  the  kind  invented  by  the  Mont- 
golfiers  being  designated  fire-ballooss.  French  writers  have 
also  very  frequently  styled  them  after  their  inventors, 
Chariihia  and  MontgoljUres, 

On  the  19th  of  September  1783  Joseph  Montgolfier  AsMntt 
repeated  the  Annonay  experiment  at  VersaiUes,  in  the pro-^"' 
sence  of  the  king,  the  queen,  the  court,  and  an  immense  ^"^ 
number  of  spectators.     The  inflation  was  commeaced  at 
one  o'clock,  and  completed  in '  eleven  .minutes,  when  the 
balloon  rose  to  the  height  of  about  1500  feet,  and  descended 
after  eight  minute^  at' a  distance  of  about  two  miles,  iji 
the  wood  of  Vaucresson.    Suspended  below  the  ballooQ,  iii 
a  cage,  had  been  plaeed  a  sheep,  a  cock,  and  a  duck,  which 
were  l^us  the  first  aerial  travellers.     They  were  quite  un- 
injured, except  the  cock,  which  had  its  right  wing  hurt  in 
consequence  of  a  kick  it  had  received  from  the  sheep;  but 
this  took  place  before  the  ascent.    The  balloon,  which  was 
paiuted  with  ornaments  in  oil  colours^  had  a  very  8ho\(ySe«r::ii 
appearance. 

The  first  human  being  who  ascended  in  a  balloon  was  Ased^ 
M.  Fran9ois  Pil&tre  de  Rorier,  a  young  naturalist,  who,  M.  v^ 
two  years  afterwards,  was  killed  in  an  attempt  to  cross  Jj^^ J 
the  £nglish  Channel  in  a  balloon.  On  October  15,  1783,  j^^  j 
and  following  days,  he  made  several  ascents  (generally  d'Ar*^ 
alone,  but  once  with  a  companion,  M.  Girond  de  Villette), 
in  a  captive  balloon  (t.e.,  one  attached  by  ropes  to  the 
ground),  and  demonstrated  that  there  was  no  difficulty  iu 
taking  up  fuel  and  feeding  the  fire,  whil&h  was  kindled  in  a 
brazier  suspended  under  ^e  balloon,  when  in  the  air.  The 
way  being  thus  prepared  for  aerial  navigation,  on  November 
21, 1783,  M.  PMtre  de  Rozier  and  the  Marquis  d'Arlandes 
first  trusted  themselves  to  a  free  fire-balloon.  The  experi- 
ment  was  made  from  the  Jardin  du  Chateau  de  la  Muette, 
in  the  Bois  de  Boulogne.  The  machine  employed,  which 
was  a  large  fire-balloon,  was  inflated  at  about  two  o'clock,  and 
leaving  the  earth  at  this  time,  it  rose  to  a  height  of  about 
500  feet,  and  passing  over  the  Invalides  and  the  Ecole 
Militaire,  descended  beyond  the  Boulevards,  about  9000  yards 
from  the  place  of  ascent,  having  been  between  twenty  and 
twenty-five  minutes  in\he  air.  The  result  was  completely 
successful ;  and  it  is  scarcely  necessary  to  add,  the  excite* 
ment  in  Paris  was  very  great. 

Only  ten  days  later,  viz.,  on  De.  ember  1,  1783,  M>L  As«t 
Charles  and  Robert  ascended  from  Paris  in  a  balloon  in-  ^^J| 
€ated  with  hydrogen  gas.     The  balloon,  as  in  the  case  of  ^ 
the  small  one  of  the  same  kind  previously  launched  fromiaaU 
the  Champ  de  Mors,  was  constructed   by  the  brothers  isfi^ 
Robert     It  was  27  feet  in  diameter,  and  the  car  was  bus-  ^^  ^ 
pended  from    a  hoop    surrounding   the   middle  of  the^ps 
balloon,  and  fastened  to  a  net  which  covered  the  upp>er 
hemisphere     The  balloon  ascended  very  gently  ^m  the 
Tuileries  at  a  quarter  to  two  o'clock,  and  after  remaining 
for  some  time  at  an  elevation  of  about  2000  feet,  it  de- 
scended  in  about 'two  hours  at   Nesle,   a  small  town 
about  27  miles  from  Paris,  when  M.  Robert  left  the  car, 
and  M.  Charles  made  a  second  ascent  by  himsell     He 
had  intended  to  have  replaced  the  weight  of  his  companion 
by  a  nearly  equivalent  quantity  of  ballast;  but  not  having 
any  suitable  means  of  obtaining  such  ready  at  the  place  of 
descent,  and  it  being  just  upon  sunset,  he  gave  the  ^Jrold 
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to  let  go,  and  the  balloun  being  thus  so  greatly  lightened, 
lUGended  very  rapidly  to  a*  height  of  about  2  miles. 
After  staying  in  the  air  about  half-an-hour,  he  descended 
3  miles  horn  the  place  of  ascent,^  although  he  believed 
the  distance  traversed,  owing  to  different  currents,  to  have 
been  about  9  miles.  In  this  second  journey  M.  Charles 
experienced  a  violent  pain  in  his  .right  ear  and  jaw,  no 
doabt  produced  by  the  rapidity  id  the  ascent  He  also 
witnessed  the  phenomenon  of  a  double  sunset  on  the  same 
day;  for  when  he  ascended,  the  sun  had  set  in  the  valleys, 
and  as  he  mounted  he  saw  it  rise  again,  ind  set  a  second 
time  as  he  descended. 

All  the  features  of  the  modem  balloon  as  now  used  are 
more  or  lees  due  to  Charles,  who  invented  the  valve  at  the 
top,  suspended  the  car  from  a  hoop,  which  was  itself  at- 
tached to  the  balloon  by  netting,  ^a     The  M.*  Robert 
who  aooompanied  him  in  the  ascent  was  one  of  the  brothers 
who  had  constructed  it 
101      On  Januaiy  19,  1784,  the  largest  balloon  on  record 
1^  (if  the  contemporary  accounts  are  correct)  ascended  from 
Lyons.    It  was  more  than  100  feet  in  diameter,  about 
130  feet  in  height,  and'  When  distended  had  a  capacity, 
it  ia  said,  of  over  half^million  cubic  feet    It  was  called 
the  FUtMes  (from  the  name  of  its  proprietor  or  owner, 
we  believe),  and  after  having  been  inflated  from  a  straw 
fire  in  seventeen  minutes,  it  rose  with  seven  persons 
in  the  car,  vi&,  Joseph  Montgolfier,  Pilfttre  de  Rosier, 
Count  de  Laoreocin,  Coun^  de  Dampierre,  Prince  Charies 
de  Ligne,  Count  de  Laport  d'Ajiglefort,  and  M.  Fontaine, 
tiie  last  gentleman  having  leape^  into  the  car  just  as  the 
Joachine  had  started     The  fire  was  fed  with  trusses  of 
straw,  and  the  balloon  rose  majesticall]^  to  the  haight  of 
about  3000  feet,  but  descended  again  after  the  lapser  fd 
about  a  quarter  of  an  hour  from  the  time  of  starting,  in 
consequence  of  a  rent  in  the  uj^per  part 
BenesQ      It  b  proper  here  to  state  that  researches  on  the  me  of 
^atic  gas  Iqj  inflating  balloons  seem  to  have  been  carried  oH  at 
j^^  Philadelphia  nearly  simultaneously  with  the  experiments 
of  the  Montgolfiers;  and  when  the  news  of  the  latter 
reached  America,  Messrs  Rittenhouse  and  Hopkins,  mem- 
bers of  the  Philosophical  Academy  of  Philadelphia,  con- 
structed a  machineconsisting  of  forty-seven  small  hydrogen 
gas-balloons  attached  to  a  car  or  cage.     After  several  pre-^ 
llmiiiaiy  experiments,  in  which  animals  were  let  up  to  a 
certain  height  by  I  rope,  a  carpenter,  one  James  Wikoz, 
was  induct  to  enter  the  car  for  a  small  stun  of  money  \ 
the  ropes  were  cut,  and  he  remained  in.  the  air  about  tea 
minutes,  and  only  then  effected  his  descent  by  making  in- 
cisions in  a  number  of  the  balloons,  through  fear  of  falling 
into  the  river,  which  he  was  approaching. 
u.*b       The  improvements  that  have  been  made  in  the  manage- 
^^'  ment  and  inflation  of  balloons  in  the  last  ninety  years  have 
iii^r^^'only  had  reference  to  details,  so  that  as  far  as  essential 
principles  are  concerned  the  subject  is  now  in  pretty  much 
the  same  state  as  it  was  in  1783.     We  have  therefore  ar- 
rived at  a  point  in  the  history  of  the  balloon  where  it  is 
well  to  consider  how  much  the  Montgolflers  and  Charles 
owed  to  their  predecessors ;  and  it  is  proper  here  to  state 
that,  although  we  have  assigned  the  invention  to  the  two 
brothers,  Stephen  and  Joseph — as  no  doubt  they  both 
conducted  the  early  experiments  together — still  there  is 
reason  to  believe  that  the  share  of  the  latter  was  very 
small      Stephen,  however,   although   the   originator  of 
balloons,  does  not  appear  ever  to  have  ascended  hiinself, 
aud  Joseph  did  not  repeat  the  ascent  just  mentioned  in  the 
FlesselUs.    The  Montgolflers  had  studied  Priestley's  Ex- 
periments rdating  to  dxfferefU  kinds  of  Air,  whence  they 
first  conceived  the  possibility  of  navigating  the  atmosphere ; 
but  their  experiment  was  so  simple  as  to  require  scarcely  any 
philosophical  knowledge.     They  had  seen  smoke  ascend, 


and  thought  that  if  they  cuuld  imprison  it  in  a  bag,  the 
bag  might  ascend  too .  and  the  obsemtion  and  reasoning 
were  both  such  as  might  occur  to  anybody     This  does  not 
detract  from  their  ment ,  it,  on  the  contrary,  adds  to  it 
The  fact  that  milhons  of  persons  must  have  observed  the 
same  thing,  and  had  noi  denved  anything  practical  there- 
from, only  enhances  the  glory  of  thoce  who  in  such  well- 
worn  tracts  did  make  a  discovery .  but  the  simplicity  of 
the  invention  shows  that  it  is  neisdiess  to  mquire  whence 
the  brothers  were  led  to  make  it,  and  how  far  any  part  of 
the  credit  is  due  €b  their  predecessors.     It  is  scarcely  poA 
siUe  to  imagine  anythmg  more  remarkable  than  that  th> 
fact  that  a  light  bag  held  over  a  fire  would  ascend  into  the  ai  r 
was  not  discovered  till  1783,  notwithstanding  that  men.ii 
all  ages  had  seen  smoke  ascend  from  fire  (though,  of  course, 
the'  fire-balloon  does  not  ascend  for  exactly  the  same  reasou 
that  smoke  does).     It  might  be  supposed  that  the  connec- 
tion of  the  Montgolflers  with  a  paper  manufactory  gave 
them  facilities  for  constructing  their  experimental  balloons 
of  thin  paper ;  and  perhaps  such  was  the  case,  although 
we  can  find  no  fndence  of  it     With  regard  to  Charles's 
substitution  of  hydrogen  gas,  there  are  anticipations  that 
must  be  noticed.     As  early  as  1766  CavendUsh  showed 
that  this  gas  was  at  least  seven  times  lighter  than  ordinary 
air,  and  it  immediately  occurred  to  Dr  Black,  of  Edinburgh,  Dr  Black « 
well  known  as  the  discoverer  of  latent  heat,  that  a  thin  bag  expert- 
filled  with  hydrogen  gas  would  rise  to  the  ceiling  of  a  room.  "^^^^ 
He  provided^  accordingly,  the  allantois  of  a  calf,  with  the 
view  of  showing  at  a  public  lecture  such  a  curious  experi- 
ment; but  for  some  reason  it  seems  to  have  failed,  and 
Black  did  not  repeat  it,  thus  allowing  a  great  discovery, 
almost  within  his  reach,  to  escape  him.     Several  years 
afterwards  a  similar  idea  occurred  to  Tiberius  Cavallo,  CaviUlo 
who,  found  that  bladders,,  even  when  carefully  scraped)  are  inflated 
too  heavy,  and  that  China  paper  is  permeable  to  the  gas.  ^^^  ^^^ 
But  in  1782,  the  year  before  the  invention  of  the  Mont-  ^ydcogea 
golfiers,  he  succeeded  in  elevating  soap-bubbles  by  in-gMis 
flating    them  with    hydrogen    gas.      The    discovery   of  1782. 
fire-balloons  might  have  taken  place  almost  at  any  time 
in  the  world's  history,  but  the  substitution  of  hydrogen 
gas  for  heated  air  coiUd  not  have  been  made  previously  to 
the  latter  half  of  the  last  century;  and  although  all  the 
honour  of  an  independent  discovery  belongs  to  the  Mont- 
golflers, Charles,  by  his  substitution  of  "  inflammable  air  " 
for  hes^ted  air,  merely  showed  himself  acquainted  with 
the  state  of  chemical  science  of  his  day.     Charles  never 
again  ascended  after  his  double  expedition  on  the  1st  of 
December  1783. 

We  now  return  to  the  histoiy  of  aerial  navigation,  and 
commence  with  an  account  of  the  flrst  ascents  of  balloons  First 
in  this  country.     Although  the  news  of  the  Annonay  and  oscenu  <*» 
subtfaquent  experiments  in  France  rapidly  spread  all  over  ^*?'"^** 
Europe,  and  formed  a  topic  of  general  discussion,  still  it     ^  ^ 
was  not  till  five  months  after  the  Montgolflers  had  first 
publicly  sent  a  balloon  into  the  air  that  any  aerostatic 
experiment  was  made  in  England.     In   November  1783  ^ 

Count  Zambeccari,  an  Italian,  who  happened  to  be  in 
London,  made  a  balloon  of  oil-silk,  10  feet  in  diameter, 
and  weighing  11  lb.  It  was  publicly  shown  for  sever.i; 
days,  and  on  the  25th  it  was  tiiree-quartcrs  filled  wiii 
hydrogen  gas,  and  launched  from  the  Artillery  ground  at 
one  o'cIocIl  It  descended  after  two  hours  and  a  half  ne»r 
Petworth,  in  Sussex,  48  miles  from  London.  This  was 
the  first  balloon  that  ascended  from  English  ground.  On 
February  22,  1784,  a  hydrogen  gas  balloon,  5  feet  in 
diameter,  was  let  up  from  Sandwich,  in  Kent,  and  de 
scended  at  Warneton,  in  French  Flanders,  75  miles 
distance  This  was  the  first  balloon  that  crossed  tlie 
Channel.  The  difficulties  and  dangers  of  aerial  navi. 
'ia''«'jj  having  been  sunnounted  by  the  end  of  the  year 
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1733,  the  eisccuts  of  balloons  were  now  multiplied  io  all 
gnartera.  It  will  therefore  be  anfficient  to  notice  very 
briefly  only  the  more  remarkable  ot  the  succeeding  ascents 

^iMlrasni-  The  Chevalier  Paul  Andrvaoi,  of  Milan,  coDStnicted  a  fire 
oalloon  68  feet  in  diameter,  and  on  February  25,  1784, 
asoended  from  Milan  with  two  brothers  of  the  name  of 
Oerli.,and  remained  in  the  air  for  about  twenty  minutes. 
This  IS  usually  regarded  as  the  first  ascent  m  Italy  (but 
see  Monck  Mason's  AeroTutviiea,  p.  247).  Andreani 
aapended  again  on  March  1 3,  with  two  other  persons. 

uiaocbanL  Qo  the  2d  of  March  M  Jean  Pierre  Blanchard,  who  bad 
been  for  some  years  before  occupied  with  prt\jects  for 
flying,  made  his  first  voyage  from  Paris  in  a  balloon  27 
feet  in  diameter,  and  descended  at  Billancourt,  near 
Sevres.  Just  as  the  balloon  was  about  to  ascend,  a  young 
man  jumped  into  the  car,  and,  drawing  his  sword,  de- 
clared his  determination  to  ascend  with  Blanchard.  He 
was  ultimately  removed  by  force.  The  episode  is  worth 
noting,  as  it  has  sometimes  been  stated  that  the  young 
man  was  Napoleon  Bonaparte,  but  this  is  untrue ,  his 
name  was  Dupont  de  Chambon.  Blanchard  made  sub- 
sequently, it  is  said,  more  than  thirty  aerial  voyages,  and 
he  is  one  of  the  most  celebrated  of  the  earUer  aeronauts. 
He  also  crossed  the  English  Channel,  as  noticed  further  on. 
On  July  15,  1784,  the  Due  de  Chartres  and  the  two 
brothers  Robert  ascended  from  St  Cloud ,  but  the  neck  of 
the  balloon  becoming  choked  up  with  an  interior  baUoon 
filled  with  common  air,  intended  to  regulate  the  ascending 
and  descending  power,  they  were  obliged  to  make  a  hole  in 
the  balloon,  in  order  to  all<)W  of  the  escape  of  the  gas,  but 
they  descended  in  safety. 

tytler.  The  first  person  who  rose  into  the  air  from  British 

ground  appears  to  have  been  Mr  J.  Tytler,^  who  ascended 
from  the  Comely  Gardens,  Edinburgh,  on  August  27; 
178.4,  in  a  fire-balloon  of  his  own  construction.  He 
descended  on  the  road  to  Restalng,  about  half-a-mile  from 
the  place  where  he  rose.  A  brief  account  appeared  in  a 
letter,  under  date  August  27,  in  the  London  ChronicUy 
ind  we  have  seen  a  picture  of  the  balloon  copied  in  some 
journal  from  a  "  ticket  in  the  British  Museum."  Mr  Tytler^ 
claims  were  Uv  a  long  time  entirely  overlooked,  the  honour 
being  invariably  assigned  to  Lunardi,  till  attention  was 
called  to  them  by  Mr  Monck  Mason  in  1838.  After 
Lunardi's  successful  ascents  in  1 785^  Mr  Tytler  addressed 
a  set  of  verses  to  him  (quoted  in  Astra  CcutrOj  p.  108),  in  a 
note,  to  which  he  gives  a  modest  account  of  his  own  "  mia- 
furtunes,"  describing  his  two  *' leaps."  This  is,  perhaps, 
the  most  correct  name  for  them,  ss  his  apparatus  having 
been  damaged  at  different  times,  he  merely  heated  the  air 
in  the  balloon,  and  went  up  without  any  furnace,  being 
seated  in  an  ordinary  basket  for  carrying  earthenware.  He 
reached  a  height  of  from  350  to  500  feet 

uojutOl.  Although  by  a  few  days  T^ler  has  the  precedence,  stiU 

his  attempts  and  partial  success  were  all  but  totally  un- 
known, whereas  Lunardi  s  experiments  excited  an  enormous 
amount  of  enthusiasm  in  London,  and  it  was  he  that 
practically  introduced  aerostation  into  this  country  in  the 
i  ace  of  very  great  disadvantages.  We  have  already  referred 
10  the  extraordinary  apathy  displayed  in  England  with 
>cgard  to  aerostatic  experiments,  one  consequence  of  which 
was  that  their  introduction  was  due  to  a  foreigner  Vincent 
Lunardi  was  secretary  to  Prince  Caramanico,  the  Neapoli- 
tan ambassador,  and  his  published  letters  to  his  guardian, 
the  Chevalier  Compagni,  written  while  he  was  carrying 
out  his  project,  and  detailing  all  the  difficulties,  Ac.  he 
met  with  as  they  occurred,  are  very  interesting,  and  give  a 

^eoPUttl.  vivid  account  of  the  whole  matter.     His  balloon  was  33 

'  >lr  Tytler  coDtr]but«d  lai^ly  to,  and,  indeed,  appears  to  have 
nccn  virtuaHy  e<iitor  of,  the  second  edition  (1778-83)  of  the  Eneyclo- 
mdia  Britannica. 


feet  in  circumference,  and  was  exposed  to  the  public  ricw 
at  the  Lyceum  in  the  Strand,  where  it  was  visited  by 
upwards  of  20,000  people  It  was  his  original  luIcq- 
tion  to  have  ai»cendcd  from  Chelsea  Hospital,  but  the  cod* 
duct  of  a  crowd  at  a  garden  at  Chelsea^  which  destroyed 
the  fire  balloi>n  of  a  Frenchman  named  De  Moret,  who 
ariQounced  an  asoeiit  on  August  11,  but  was  unable  to 
keep  his  word,  led  to  the  withdrawal  of  the  leave  th.it 
had  been  granted.  Ultimately,  after  some  difficulties  hoil 
been  arranged,  he  was  permitted  to  ascend  from  the  Artil- 
lery ground,  and  on  September  15,  1784,  the  inflation 
with  hydrogen  gas  took  place  It  was  intended  that  Mr 
Biggiii,  an  English  gentleman,  shobld  accompany  Lunardi; 
but  the  crowd  becoming  impatient,  the  latter  judged  it 
prudent  to  ascend  with  the  balloon  only  partially  full 
rather  than  risk  a  longer  delay,  and  accordingly  Mr  Biggia 
was  obliged  to  leave  the  car.  Lunardi  therefore  ascended 
alone,  in  presence  of  the  Prince  of  Wales  and  an  enormous 
crowd  of  spectators.  He  took  up  with  him  a  pigeon,  a 
dog,  and  a  cat,  and  the  balloon  was  provided  with  oars^ 
by  means  of  which  he  hoped  to  raise  or  lower  it  &t 
pleasure.  Shortly  after  starting,  the  pigeon  escaped,  and 
one  of  the  oais  became  broken  and  fell  to  the  gruund 
In  about  an  hour  and  a  half  he  descended  at  South 
Mimms,  in  Hertfordshire,  and  landed  the  cat^  which  had 
suffered  from  the  oold:  he  then  ascended  again,  and  de- 
scended, after  the  lapse  of  about  three-quarters  of  an  hour, 
at  StJLudon,  near  Ware,  where  he  had  great  difficulty  in 
inducing  the  peasants  to  come  to  his  assistance,  but  at 
length  a  young  woman,  taking  hold  of  one  of  the  cords, 
urged  the  men  to  follow  her  example,  which  they  then 
did.  The  excitement  caused  by  this  ascent  was  immense, 
and  Lunardi  at  once  became  the  star  of  the  hour.  He 
was  presented  to  the  king,  and  was  courted  and  flattered 
on  ail  sides.  To  show  the  enthusiasm  displayed  by  t)ie 
people  during  his  ascent^  he  tells  himself,  in  his  sixih 
letter,  how  a  lady,  mistaking  the  oar  which  fell  for  himself, 
was  so  i^ected  by  his  supposed  destruction  that  die  died 
in  a  few  days ;  but,  on  the  other  hand,  he  says  he  was  told 
by  the  judges  "  that  he  had  certainly  saved  Uie  life  of  a 
young  man  who  might  possibly  be  reformed,  and  be  to  the 
public  a  compensation  for  the  death  of  the  lady/  for  the 
jury  were  deliberating  on  the  fate  of  a  criminal,  whom 
,they  must  ultimately  have  condeqpned,  when  the  balloon 
appeared,  and  every  one  became  inattentive,  and  to  save 
tim&  they  gave  a  verdict  of  acquittal,  and  the  whole  court 
came  out  to  view  the  balloon.  The  king  also  was  in  con- 
ference with  his  ministers,  but  on  hearing  that  the  balloon 
was  passing,  he  broke  up  the  discussion,  remarking  !that 
they  might  resume  their  deliberations,  but  that  perhaps 
they  might  not  see  Lunardi  again;  upon  which  he,  Mr 
Pitt,  and  the  other  ministers  viewed  the  balloon  through 
telescopes.  The  balloon  was  afterwards  exhibited  in  Ui« 
Pantheon.  In  the  fetter  part  of  the  following  year  (1785) 
Lunardi  made  several  very  successful  ascents  from  Kcliw, 
Edinburgh,  and  Glasgow  (m  one  of  which  he  traversed  a 
distance  of  1 1 0  miles) :  these  he  has  described  in  a  second 
series  of  letters.  He  subsequently  returned  tp  Italy,  where 
we  believe  he  still  followed  the  practice  of  aerostation, 
and  made  many  ascents.  He  died  on  Jidy  SI,  1806,  at 
Lisbon,  according  to  the  Gentleman's  Magazine,  but  a  con- 
temporary newspaper  gives  Genoa  as  the  place,  and  adds 
that  he  died  io  a  state  of  very  great  ind^encct 

Lunardi's  example  was  soon  followed  by  others,  and  on  Otht- 
October  16,  1784,  Blanchard  ascended  from  Little  Chelsea  ^^^ 
with  Mr  Sheldon,  and  having  deposited  the  latter  si  Sun*  ^ 
bury,  rose  again  alone,  and  descended  at  Roniney  Msrabea 
On  NovemW  12,  Mr  James  Sadler,  sen.,  ascended  from 
Oxford,  and  there  is  every  reason  to  believe  that  he  made 
a  previous  ascent  from  the  same  place  on  October  L2,  fou^ 
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iays  previoQB  to  Blanchard's  (see  Monck  Aiason,  p.  274, 
vhere  it  is  stated  that  he  attevipted  to  ascend  in  a  fira- 
balloon  on  September  12,  but  that  the  balloon  was  burnt). - 
On  November  30,  1784,  Blanchard  again  ascended,  acoom- 
panied  this  time  by  Dr  J.  Jeffries,  an  Amehcan  phyai- 
cian.  On  Janaaiy  4,  1785,  Mr  Harper  ascended  from 
Kiord  Binuiogh^ ;  and  on  January  7,  Blanchard  and  Dr  Jeffries 
AchieY^  the  feat  of  crossing  the  Channel  from  Dover  to 
^  Calais  At  seven  minutes  past  one  the  balloon  left  Dover 
*^^  Castle,  and  in  their  passage  they  had  a  most  magnificent  view 
of  both  shorea  When  about  one-third  across  they  found 
themselves  descending,  and  threw  out  eveigr  available  thing 
from  the  boat  or  car.  When  about  three-quarters  across 
they  were  descending  again,  and  had  to  throw  out  not  only 
the  anchor  and  cords,  but  also  to  strip  and  throw  away  part 
of  theu*  ciothizig,  after  which  they  found  they  were  rising, 
and  their  last  resource,  viz.,  to  cut  away  the  cki;  was 
rendered  unnecessary.  As  they  approached  the  shore  the 
balloon  rose,  describing  a  magnificent  arch  high  over  the 
land     They  descended  in  the  forest  of  Guinnes. 

On  March  23,  1785,  Count  Zambeccari,  who  had,  as  we 
have  seen,  launched  the  first  balloon  from  English  ground, 
ascended  for  the  first'  time  with  Admiral  Vernon  from 
London.  Shortly  afterwards  he  returned  to  his  own 
country,  and  there  applied  himself  assiduously  to  the  prac- 
tice of  aenal  navigation.  He  twice,  in  1803  and  1804, 
descended  mto  the  Adriatic,  and  both  times  only  escaped 
after  undergoing  D\uch  danger.  Descending  in  a  fire- 
balloon  on  September  21,  1812,  after  a  voyage  from 
Bologna,  the  shock  of  the  grapnel  catching  in  a  tree  caused 
the  balloon  to  catch  fire ;  and  to  save  themselves  from 
being  burnt,  Zambeccari  and  his  companion,  Signor  Bonaga, 
leaped  from  the  car.  The  former  was  tdlled  on  the  spot, 
but  the  latter,  though  fearfully  injured,  escaped  with 
his  life. 
o(  On  June  15,  1785,  Pil&tre  de  Rozito  made  his  last  fatal 
^<^«  voyage  from  Boulogne.  It  was  his  intention  to  have 
'  repeated  the  exploit  of  Blanchard  and  Jeffries  in  the 
reverse  direction,  and  have  crossed  from  Boulogne  to  Eng- 
land. For  this  purpose  he  had  contrived  a  double  ballouti, 
which  he  expected  would  combine  the  advantages  of  both 
kinds — a  fire-balloon.  10  feet  in  diameter,  being  placed 
underneath  a  gas-balloon  of  37  feet  in  diameter,  so  that 
by  mcreasing  or  diminishing  the  fire  in  the  former  it  might 
be  possible  to  ascend  or  descend  without  waste  of  gas. 
Rozier  was  accompanied  by  M.  P.  A.  Romain,  and  for 
rather  less  than  half-an-hour  after  the  aerostat  ascended  all 
seemed  to  be  going  on  well,  when  suddenly  the  whole 
apparatus  was  seen  in  flames,  and  the  tinfortunate  adven- 
turers came  to  the  ground  from  ^  the  supposed  height  of 
more  than  3000  feet.  Rozier  was  killed  on  the  spot,  and 
Romain  only  survived  about  ten  minutes.  A  monument 
was  erected  on  the  place  where  they  fell,  which  was  near 
the  sea-ahore,  about  four  miles  from  the  starting-point. 
The  Marquis  de  la  Maisoofort  had  accompanied  Rozier  to 
Boulogne,  mtending  to  ascend  with  him,  but  M.  Romain 
there  insisted  on  a  pnor  promise.  Either  the  upper  bal- 
loon must  have  been  reached  by  the  flames,  and  the  gas 
taken  fire  or  the  gas  must  have  poured  down  into  the 
lower  balloon,  and  so  have  caused  the  explosion. 
I  We  must  not  omit  to  mention  that  on  June  4,  1784, 

^^  Madame  Thible  ascended  from  Lyons  m  a  fire-balloon 
with  M  Fleurand,  m  the  presence  of  King  Gustavus  of 
Sweden,  then  travellmg  under  the  name  of  Count  Haga. 
Madame  Thible  is  very  likely  the  only  woman  who  ever 
ascended  m  a  fire-balloon.  The  first  Englishwoman  who 
ever  ascended  into  the  air  was  Mrs  Sage,  who  accompanied 
ta;  Mr  Biggin  m  his  vojrage  from  London  on  June  29,  1785. 
i:;'^-  Accounts  are  given  of  an  ascent  at  Constantinople,  made 
ij    the  nr?<^cnce  of  the  Sultan,  by  a  Peisian  physician, 


accompanied  ^y  two  Bostangis,  early  in  the  year  1786, 
who,  crossing  the  sea  which  divides  Europe  from  AaiA, 
descended  abont  30  leagues  from  the  coast. 

We  have  now  given  a  brief  account  of  all  the  noteworthy  M oit  of  the' 
voyages  that  took  place  within  the  fint  two  or  three  years  aabM^ueot 
after  the  discovery  of  the  balloon  by  Montgol&sr.    Ascents  *'^^ 
were  multiplied  from  this  time  onwards,  and  it  is  impos-  ^jerukeu 
sible  to  give  even  a  list  of ,  the  many  hundreds  that  have  for  plea- 
taken  place  since:   this  omission  lb,  however,  of  slight  sure,  and 
importance,  as  henceforth  the  balloon  became  little  better  ^^  ^^  ^^' 
than  a  toy,  let  up  to  amuse  people  eXfSUi  or  other  public  ^^^^ 
occasions.     When  the  first  ascents  were  made  in  France, 
the  glow  of  national  vanity  was  lighted  up,  and  the  most 
brilliiant  expectations  were  felt  with  regard  to  aerostation, 
and  the  glory  to  the  nation  that  would  accrue  therefrom. 
These  anticipations  have  not  been  realised,  and  the  balloon 
at  this  moment  has  received  no  great  improvement  since 
the  time  of  Charl^,  except  the  substitution  of  ordinary 
coal-gas  for  hydrogen,  which  has  rendered  the  inflation  of 
a  balloon  at  any  gas-works  a  comparatively  simple  matter, 
bearing  in  mind  the  elaborate  contrivances  required  for  the 
generation  of  hydrogen  m  sufficient  quantities.      But  in 
one  respect  the  balloon  has  been  of  real  service,  vix.,  to 
science,  in  rendering  the  attainment  of  observations  in 
the  higher  strata  of  the  atmosphere  not  only  possible  but 
practicable.      In  regard  to  such  matters  the  balloon  ia 
unique,  as  the  atmosphere  is  the  great  laboratory  of  nature,' 
in  which  are  produced  all  the  phenomena  of  weather,  the 
results  of  which  we  perceive  on  the  earth ;  and  no  observa^ 
tions  made  on  mountain-sides  can  take  the  place  of  those 
made  in  the  balloon,  as  what  is  required  is  the  knowledge 
of  the  state  of  the  upper  atmosphere  itself,  free  from  the 
disturbing  effects  of  the  contiguity  of  the  land.    Although, 
therefore,  in  what  folTows,  we  shall  notice  any  particularly 
remarkable  ascents,  we  shall  chiefly  confine  ourselves  to  the 
few  that  have  been  undertaken  for  the  sake  of  advancing 
science,  and  which  alone  are  of  permanent  value.     It  wiu 
be  necessary  to  make  one  exception  to  this  rule,  however, 
in  the  case  of  the  parachute,  the  experiments  with  which 
require  some  notice,  although  they  have  been  put  to  na 
useful  purpose.    The  balloon  has  also  been  used  in  warfare 
as  a  means  of  observing  the  movements  of  the; enemy; 
and  the  applications  of  it  to  this  purpose  deserve  notice, 
although  we  think  not  so  much  use  has  been  made  of  the 
baUoou  in  this  direction  as  might  have  been. 

The  substitution  of  coal-gas  for  hydrogen  is  dne  to  Mr  Sabstitu- 
Cliarles  Green,  the  veteran  aeronaut,  who  made,  several  tionofcoa? 
hundred  ascents,  the  first  of  which  took  place  on  July  19,  Jjij"  J^' 
1821,  the  coronation  day  of  Qeorge  lY.     In' this  sscent  |{^^q 
ordinary  coal-gas  was  first  used;  and  every  balloon^  with 
very  few  exceptions,  that  has  ascended  sinc^  this  date  has 
been  so  inflated.     Pali  Mall  was  first  lighted  by  gas  in 
1807,  and  at  the  end  of  1814  the  general  lighting  of 
London  by  gas  commenced;  so  that  coal-gas  could  not 
have  been  available  for  filling  balloons  long  before  it  was 
actually  used. 

Leaving  out  of  consideration  the  ascents  undertaken  for  Sabsequent ' 
scientific  objects  (very  many  of  which  were  remarkable  for  famous 
the  height  attained  or  the  distance  traversed,  and  which  ^'^^'JL.-^. 
will  be  specially  noticed  further  on),  we  proceed  to  men-  \^y 
tion  the  most  noteworthy  ascents  that  have  taken  place 
and  that  have  not  ended  fatally  (these  latter  will  be  re- 
ferred to  separately).    Mr  Crosbie,  a  gentleman  who  was 
the  first  to  ascend  from  Ireland  (January  19,  1785),  on  the 
19th  July  1785  attempted  to  cross  St  George's  Channel 
to  England,  but  fell  into  the  sea;  he  was  saved  by  some 
vessels  that  came  to  his  rescue..    Lunardi  also  fell  into  the, 
sea,  about  a  mile  and  a  half  from  the  shore,  after  an  ascent 
from  Edinburgh  in  December  1785;  he  was  rescued  by  a 
fishing-boat.     Richard  Maguire  was  the  second  person 
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who  ascended  from  'Ireland.  Mr  Crosbie  had  inflated  his 
balloon  on  May  12,  1785,  but  it  was  unable  to  take  him 
up,  when  Mr  Maguire,  a  student  at  the  university,  who 
was  present,  offered  to  ascend.  EUs  offer  was  accepted, 
and  he  made  the  ascent  For  this  he  was  knighted  by  the 
Lord-Lieutenant  (Monck  Mason,  p.  266).  On  July  22, 
1785,  Major  Money  ascended  from  Norwich.  The  balloon 
was  blown  out  to  sea,  and  he  was  obhged  to  descend  into 
the  water.  After  remaining  there  seven  hours  he  was  rescued 
by  a  revenue  cutter  which  had  been  despatched  to  his 
assistance.  Mr  James  Sadler  attempted  to  cross  St  George  s 
Channel  on  the  Ist  of  October  1812,  and  had  nearly  sue 
ceeded,  when,  in  consequence  of  a  change  in  the  wind,  he 
was  forced  to  descend  into  the  sea  off  Liverpool  After 
remaining  in  the  water  some  time,  he  was  rescued  by  a 
fishing-boal  Butou July 22, 1817,Mr  Windham  Sadler,hls 
second  son,  succeeded  in  crossing  the  Channel  from  Dublin 
to  Holyhead.  On  May  24,  1837,  Mr  Sneath  ascended 
from  near  Mansfield  in  a  fire-balloon,  and  descended 
safely.  At  half -past  one  o'clock  on  November  7,  1836, 
Mr  Robert  Uollond,  ]^r  Monck  Mason,  and  Mr  Charles 
^  Green  ascended  from  Vauxhall  Gardens,  and  descended  at 
about  two  leagues  frbm  Weilbuig,  in  the  duchy  of  Nassau, 
at  half -past  seven  the  next  morning,  having  thus  traversed 
a  distance  of  about  500  miles  in  18  hours;  Li^e  was 
passed  in  the  course  of  the  night,  and  Coblentz  in  the  early 
morning.  A  full  account  of  Uiis  trip  is  given  by  Mr  Monck 
Mason  in  his  AeronatUtca  (1838).  The  balloon  in  which 
the  journey  was  performed  (a  very  large  one,  containing 
about  85,000  cubic  feet  of  gas),  was  subsequently  called 
the  Nassau  Balloon,  and  under  that  name  became  famous, 
and  ascended  frequently. 


Hie  Oreftt  Nassan  Balloon. 

Eqaestrian  y^Q  ought  abo,  perhaps,  to  notice  a  curious  ascent  made 
ascent*  .  ^y  jIj.  q^^^  ^^^  j^j^  ^9^  Ig28^  from  the  jjagle  Tavern, 
City  Road,  on  the  back  of  a  favourite  pony.  Underneath 
the  balloon  was  a  platform  (in  place  of  a  car)  containing 
plsces  for  the  pony's  feet,  and  some  straps  went  loosely 
under  his  body,  to  prevent  his  ly&g  down  or  moving  about 


Eveiything  passed  off  satisfactorily,  the  balloon  dcsceuding 
safely  at  Beckeuham;  the  pon^  showed  no  alarm,  but 
quieUy  ate  some  beans  with  which  its  rider  supplied  it  in 
the  air.  Equestrian  ascents  have  since  been  repeated.  In 
1852,  Madiune  Poitbvin,  who  had  made  several  such  jom^ 
neys  in  Paris,  ascended  from  Cremome  Gardens,  London, 
on  horseback  (as  **  Europa  on  a  bull");  but  aft^  the  first 
journey  its  repetition  was  stopped  ui  England  by  appHca- 
tion  to  the  police  courts,  as  the  exhibition  outraged  public 
feeling.  Lieutenant  Gale  was  killed  at  Bordeaux  on  Sept 
8, 1850,  in  descending  after  an  equestrian  ascent,  through 
mismanagement  in  landing  of  the  horse.  M.  Poiteviu,  de- 
scending in  1858,  after  an  equestrian  ascent  from  Paris, 
was  nearly  drowned  in  the  sea  near  Malaga.  Among 
remarkable  balloon  ascents  must  also  be  noticed  thkt  of 
Mr  Wise,  from  St  Louis,  on  June  23,  1859,  in  which  a 
distance  of  1120  miles  was  traversed.     , 

In  1863,  Nadar,  a  well-known  photographer  at  «Paris,  Nndir'i 
constructed  an  enormous  balloon,  which  he  called  "Lebu!«)«. 
Geant."  It  was  the  largest  gas-balloon  ever  constructed, 
containing  over  200,000  cubic  feet  of  gas.  Underneath  it 
was  placed  a  smaller  balloon,  called  a  compensator,  the 
object  of  which  was  to  prevent  loss  of  gas  during  the  voyage. 
The  car  had  two  stories,  and  was,  in  fact,  a  model  of  a 
cottage  in  wicker-work,  8  feet  in  height  by  13  feet  io 
length,  containing  a  small  printing-office,  a  photographic 
department,  a  refreshment-room,  a  lavatory,  &c.  The  first 
ascent  took  place  at  ^ve  o'clock  on  Sunday,  October  4, 
1863,  from  the  Champ  d^  Mar&  There  were  thirteen  per- 
sons in  the  car,  includi/ig  one  lady,  the  Princess  de  la  Tour 
d'Auvergne,  and  the  two  aeronauts  Louis  and  Jules  GodonL 
In  spite  of  the  elaborate  preparations  that  had  been  made 
and  the  stores  of  provisions  that  were  taken  up,  the  balloon 
descended  at  nine  o'clock,  at  Meaux,  the  early  descent 
being  rendered  necessary,  it  was  said,  by  an  accident  to  the 
valve-line.  A  secx)nd  ascent  was  made  a  fortnight  later, 
viz.,  on  October  18;  there  were  nine  passengers,  including 
Madame  Nadar.  The  balloon  descended  at  the  expiration 
of  seventeen  hours,  near  Nienburg  in  Hanover,  b  distance 
of  about  400  miles.  A  strong  wind  was  blowing,  and 
the  balloon  was  dragged  over  &g  ground  a  distance  of  7 
or  8  miles.  All  the  passengers  were  bruised,  and  some 
.  more  seriously  hurt  The  balloon  and  car  were  then  brought 
to  England,  and  exhibited  for  some  time  at'the  Ciystal 
Pahice  at  the  end  of  1863  and  beginning  of  1864.  ,  The 
two  ascents  of  Nadar's  balloon  excited  an  extraordinaiy 
amount  of  enthusiasm  and  interest,  vastly  out  of  pro- 
portion to  what  they  were  entitled  ta  The  balloon  was 
larger  than  any  of  the  same  kind  that  had  previously 
ascended;  but  this  was  scarcely  more  than  just  appred 
able  to  the  eye,  as  the  doubling  the  contents  of  a  balloou 
makes  comparatively  slight  addition  to  its  diameter.  M. 
Nadar's  idea  was  to  obtain  sufficient  money,  by  ^e  ex- 
hibition of  his  balloon,  to  carry  out  a  plan  of  aerial 
locomotion  he  had  conceived  possible  by  means  of  the 
principle  of  the  screw;  in  fact,  he  spoke  of  "LeG^ant" 
as  '*  the  last  balloon."  He  also  started  L'AeronaiOe,  a 
newspaper  devoted  to  aerostation,  and  published  a  smaU 
book,  which  was  translated  into  English  under  the  title 
Tkc  Right  io  Fly.  Nadar's  ascents  had  not  the  remotest 
connection  with  science,  although  he  claimed  that  they  bad; 
nor  was  his  knowledge,  as  shown  in  his  writings,  sufficient 
to  have  enabled  him  to  advance  it  in.  any  way. 

Directly  after  Nadar's  two  balloon  ascents,  M,  Eugene  Engea 
Godard  constructed  what  was  perhaps  the  laigest  s^nal^^^"^^ 
machine  that  has  ever  been  made.  It  was  a  Montgolfier  or  ^^^^ 
fire-balloon,  of  nearly  .half-a-million  cubic  feet  capacity  ^^ 
(more  than  double  the  capacity  of  Nadar's)  The  balloon 
Flcssellest  1783,  is  said  to  have  slightly  exceeded  this 
size.     The  air  was  heated  by  an  18  feet  stove,  wcigkr 
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ingy  with  tiiei  chimney^  980  lb.  -  This  fumftoe  was  fed 
bj  ^tiaw;  and  the  "car"  copsisted  of  a  galleiy  sur- 
rounding it  Two  aseents  of  this  balloon  were  made 
from  Crcimome  GardeiUy  on  July  20  and  Jnly  1^8,  186i. 
After  the  first  journey  the  balloon  descended  at  Qreenwich, 
and  after  the  second  at  WalthamstcrWy  where  it  was  inr 
jured  hj.  being  blown  against  a  tree.  Notwithstanding 
the  enor]Q:ion»  size  of  the  balloon,  M.  Godard  asserted  that 
it  could  be  infiated' in'half  an  hour,  and  the  inflation 
at  Oremome  did  not  occupy  more  than  an  hour.  The 
ascent  of  the  balloon  was  a  very  striking  si^t,  the  flames 
rojuring  up  the  chimney  of  ihe  -furnace  into  the  enonnous 
globe  above.  The  trusses  of  straw  were  suspended  by  ropes 
from  the  gallery  below  the  car^tind  were  drawn  up  aiid  placed 
in  the  furnace  as  required.  This  was  the  first  fire-balloC^ 
8een  by  the  inhabitants  of  London,  and  it  was  the  second 
ascent  of*  this  kind  that  had  been  made  in  this  country,  Mr 
Saeath's  ascent  at  Mansfipld  having  been  the  first,  as  Mr 
Tyilez's  experiment  at  Edinburgh  in  1784  was  a  leap,  not 
an  ascent,  as  no  source  of  heat  was  taken  up.  In  spite  of 
the  rapidify  with  which  the  inflation  was  effected,  few  who 
saw  the  ^cent  could  fail  to  receive  an  Impression  most 
favourable  to  the  gas-balloon  in  the  matter  of  safety,  as  a 
rough  descent,  ^ith  a  heated  furnace  as  it  were  in  the  car, 
could  not  be  other  than  most  dangerous. 
fectd  In  the  summer  of  1873  the  proprietors  of  the  Kew  York 
M<n  Daily  Orapfiic,  an  illustrated  paper,  determined  to  cou- 
^^  street  a  very  large  balloon,  and  enable  Mr  Wise,  the  weU- 
wticln  ^^"^^  American  aeronaut,  to  realise  his  favourite  scheme 
3.  of  crossing  the  Atlantic  Ocean  to  Europe.  It  was  believed 
by  many  that  a  current  from  west  to  east  existed  con- 
stantly at  heights  above  10,000  feet,  but  this  seems  very 
uncertain.  Mr  Qreen  having  stated  that  he  had  met  with 
such  a  current,  Mr  Gkusher  made  a  point  of  investigating 
tUc  directions  of  the  wind  at  different  heights  in  his  ascents, 
but  found  that  they  were  as  capricious  as  near  the  ground. 
The  same  result  was  found  by  others,  and  a  comparison  of 
the  courses  of  &e  balloons  sent  up  from  Paris  during  the 
siege  will  show  that  no,  constant  current  exists.'  The 
American  project  came  to  nothing  .owing  to  the  ({uality 
of  the  material  of  which  the  balloon  was  made.  The  size 
was  said  to  be  suqh  as  to  cop  tain  400,000  cubic  feet,  so 
that  it  would  lift  a  weight  bf  14,000  &. .  On  Septem- 
ber 12,  1873,  during  its  inflation,  Mr  Wise  declared  the 
material  of  which  it  was  made  was  so  biul  that  he  could 
not  ascend  in  it,  though  the  other  two  persons  who  were  to 
acconjpany  him  agreed  to  go.  When,  however,  325,000 
feet  of  gas. had  been  pdt  into  the  balloon,  a  rent  was  ob- 
served, and  the  whole  rapidly -collapsed.  Although  this 
accident  was  greatly  regretted  at  the  time,  it  seems  pretty 
certain,  from  what  subsequently  took  place,  that  the 
aeronauts  would  not  have  succeeded  in  their  object,  and 
a  serious  mishap  was  probably  avoided.  On  October 
6, 1873,  Mr  Donaldson  and  two  others  ascended  from  New 
York  in  the  balloon  after  it  had  been  repaired,  and  effected 
a  perilous  descent  in  Connecticut.  During  the  autumn  of 
1373  a  great  amount  of  discussion  took  place  bpth  inEng- 
land  and  America  abouVthe  existence  of  the  westerly  current 
and  the  subject  of  aerostation.  In  September  1873  Mr 
Bamum,  the  well-kAown  American  showman,  visited  Eng- 
land with  the  view  of  eliciting  whether,  in  the  opinion  of 
those  best  qualified,  there  was  sufficient  probability  of  a 
successful  result  to  induce  him  to  undertake  the  construction 
of  a  suitable  balloon: 
taUd  By*  aeronauts  (omitting  the  pioneers  Lunardi,  Zambec- 
=^3^  cari,  and  others  who  have  been  already  spoken  of)  we 
mean  persons  who  have  followed  ballooidng  as  a  business 
or  trade.  Of  these,  perhaps  the  best  knovm  and  most 
successful  have  been  Blanchard,  Oamerin,  the  Sadlers, 
Mr  Charles  Green,  Mr  Wise,  Mr  Coxwell,  and  the  brothers 
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Godard.  Blanchard  made,  it  is  said,  thirty-aiz  aacents,  Ut 
first  having  taken  place  on  March  2, 1784  Ha  wife  also 
made  many  ascents:  she  was  killed  on  July  7,  1819; 
Gainerin  is  said  to  have  ascended  more  than  fifty  timet; 
Jie  introduced  night  aseents  with  fireworks,  Ac.,  the  flnt  of 
which  took  place  on  August  4,  1807.  We  shall  have 
occasion  to  refer  to  hun  again  when  we  treat  of  parachntesi 
Mr  James  Sadler  made  about  sixty  ascents,  ute  firtt  of 
which  took  place  on  October  12,  1784.  His  two  ionj, 
John  -and  Windham,  both  followed  in  their  father^s  steps; 
the  latter  was  killed  in  1817.  In  the  minds  of  most 
Englishmen  the  practice  of  ballooning  will,  for  a  long  time, 
be  associated  witibi  the  name  of  Mr  Charles  Green,  the  most 
oeTobrated  of  English  aeronauts,  who,  having  made  his  first 
aacent  on.  Jufy  19,  1821,  only  died  in  the  year  1870,  at  a 
very  advanced  age.  He  is  credited  with  526  ascents  hf 
Mr  Tumor;  and  from  advertisements,  &c.,  we  see  that  in 
1838  he  had  made  249.  Mr  Green  may  be  said  to  hate 
reduoed  ballooning  to  routine,  and  he  made  more  ascents 
than  any  other  person  has  ever  accomplished.  He 
accompanied  Mr  Welsh  in  his  scientific  ascents,  and  to 
him  is  also  due  the  invention  of  the  gvide  rope,  which  he 
used  in  many  of  his  voyages  with  success.  It  merely  con- 
sisted of  a  rope  not  less  than  1000  feet  .in  length,' 
whidi  was- attached  to  the- ring  of  the  baUoon  (from  wMch 
the  car  is  suspended),  and  hung  down  so  that  the  end  of 
it  was  allowed  to  trail  along  the  surface  of  the  ground,  the 
object  being  to  prevent  the  continual  waste  of  gas  and 
-ballast  that  takes  place  in  an  otdinaiy  balloon  journey,  as 
such  an  expenditure  is  otherwise  dways  going  on,  owing  to 
the  necessity,  of  keeping  the  balloon  from  getting  either  tpo 
high  or  too. low.  .If  a  balloon  .provided  with  a  gtiide  rope 
sinks  so  low  that  a  good  deal  of  .the  rope  rests  on  the 
earth,  it  is  relieved  of  so  much  weight  and  rises  again;  if, 
on  the  contrary,  it  rises  so  high  that  but  a  little  is  supported 
by  the  earth,  a  greater  weight  is  'boi:ne  by  the  balloon,  and 
equilibrium  is  thus  produced.  Mr  Green  f  requentl^used  the 
guide  rope,  and  found  that  its  action  was  satisfactory,  and 
that  it  did  not,  as  might  be  supposed,  become  entangled  in 
trees,  iic  It  was  used  in  the  Nassau  journey,  but  more 
recent  aeronauts  have  disj)ensed  with  it.  Still,  in  crossing 
the  sea  or  making  a  very  long  journey,  where  the  preser- 
vation of  the  gas  was  of  great  importance,  it  could  not 
fail  to  be  valuable.  Mr  Green  had,  in  his  time,  more 
experience  in  the  management  than  haa  fallen  to  the  lot  of 
an^  one  else,  and  he  brought  to  bear  on  the  subject  a  great 
amount  of  skill  and  practical  knowledge.  There  is  mo  a 
plain  matter-of-fact  style  about  his  accounts  of  his  ascents 
that  contrasts  very  favourably  with  the  writings  of  some 
other  aeronauts.  Mr  Coxwell,  who  haa  made  several 
hundred  ascents,  first  ascended  in  1844,  under  the  name  of 
Wells.  He  it  was  who,  as  aeronaut,  accompanied  Mr,  Glaisher 
in  most  of  his  scientific  ascents,  1862-65.  The  Godard 
family  have  made  very  many  ascents  in  France,  and  are 
well  known  in  all  countries  in  connection  with  aeronautics. 
It  was  to  two. of  the  Godaids  that  the  management  of  the 
military  balloons  in'  the  Italian  campaign  was  entrusted; 
it  was  M.  Jules  Godard  who  succeeded  in  opening  the  valve 
in  the  dangerous  descent  of  Nadar^s  balloon  in  Hanover  in 
1863,  and  it  was  Eugene  Godflfrd  who  constructed  perhaps 
the  largest  Montgolfier  ever  made,  an  account  of  the  ascen- 
sions of  which  h-is  been  given  a\>ove.  M.  I)upuis  Delcourt 
was  also  a  well-lmown  aeronaut;  he  has  written  on  the  sub- 
ject of  aerostation,  smd  his  balloons  were  employed  by  MM. 
Bixio  and  Barral  in  their  scientific  ascents.  In  AJnerica 
Mr  Wise  is  par  excellence  the  aeronaut;  he  has  made 
several  hundred  c^cents,  and  many  of  them  aoe  distin* 
guished  for  much  skill  and  daring.  He  also  appears  to 
have  pursued  his  profession  with  more  energy  and  capacity 
than  has  any  other  aeronaut  in  recent  times,  and  his  History 
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^f  Aerostation  shows  him  to  possess  much  high^  soeotific 
attaiiunents  than  baUooziists  usually  have.  In  fact,  Mr 
Wise  stands  alone  in  this  respect,  as  nearly  all  professional 
aeronauts  are  destitute  of  scientific  knowledge. 

The  number  of  fatal  accidents  that  havd  occurred  in  the 
history  of  balloons  is  not  very  great,  and  nearly  all.  have 
resulted'  either  from  the  use  of  the  fire-balloon,  or  from 
want  of  knowledge,  or  carelessness  on  the  part  of  the 
aeronauts  themselves.  We  have  already  referred  to  the 
accidents  that  closed  the  careers  of  Pil.^tre  de  Rozier  and 
Zambeccari.  On  November  25,  1802,  Signor  Olivari,  at 
Orleans,  and  on  July  17, 1812,  Herr  Bittorff,  at  Mannheim, 
perished  in  consequence  of  the  accidental  combustion  of 
their  Montgotjieres,  On  April  7,  1806,  M.  Mosment 
ascended  from  Lille  upon  a  platform,  from  which  he  acci- 
dentally fell  and  was  killed.  On  July  7,  1819,  Madame 
Blanchard  ascended  from  Paris  at  night  with  fireworks 
attached  to  the  car,  a  spark  from  one  of  which  ignited  the 
gas  in  the  balloon,  and  she  was  precipitated  to  the  ground 
and  killed.  Lieut.  Harris  ascended  from  Loudon  on  May 
25,  1824,  but,  through  mismanagement  of  the  valve-line, 
he  allowed  all  the  gas  to  escape  suddenly  from  the  balloon, 
which  descended  with  terrible  velocity.  He  was  killed  by 
the  fall,  but  his  companion.  Miss  Stocks,  escaped  almost 
uninjured.  In  an  ascent  from  Blackburn  on  September  29, 
1824,  by  Mr  Windham  Sadler,  the  balloon,  in  rising,  struck 
against  a  chimney,  and  the  aeronaut  fell  over  the  side  of 
the  car  and  was  killed.  On  July  24,  1837,  Mr  Oocking 
descended  from  a  balloon  in  a  parachute,  which  struck  the 
ground  with  such  violence  that  he  was  killed  on  the  spot. 
In  descending  with  a  horse  on  September.  8,  1850,  Lieut 
Qale  was  killed;  and  in  1863  Mr  Chambers  was  killed  at 
Nottingham,  his  death  arising  from  suffocation  by  the  gas 
that  poured  out  at  the  neck  of  the  balloon,  which  was  not 
separated  from  the  car  by  a  sufilcient  interval 

The  number  of  accidents  that  have  occurred  bears  bnt  a 
very  small,  proportion  to  the  number  of  successful  ascents 
that  have  been  mada  Mr  Monck  Mason,  in  his  Aercnauticay 
gives  a  Hst  of  the  names,  with  the  dates  aind  places  of  their 
ascent,  of  all  persons  who,  as  far  as  he  could  find,  had 
ascended  previously  to  1838.  His  list  contai&s  471  names, 
which  are  distributed  among  the  inhabitants  of  the  different 
countries  as  follows: — England,  313;  France,  104;  Italy, 
18;  Germany  and  the  German  States,  17;  Turkey,  5; 
Prussia,  3;  Russia,  2^  Poland,  2;  Hungary,^  2,  Denmark, 
1;  Switzerland,  1;  and  the  United  States,  3.  Among 
these  are  the  names  of  49  women,  of  whom  28  are  English, 
17  French,  3  German,  and  1  Italian.  Some  of  the  persons 
had'  ascended  a  great  number  of  times;  thus  Mr  Charles 
Green's  ascents  alone  amounted  to  qiore  than  249;  and 
those  of  the  members  of  the  same  family  to  535.  Mr 
Mason  calculated  that  the  whole  number  of  ascents  executed 
by  Englishmen  was  752.  Of  the  47 1  adventurers  only  nine 
were  killed,  and  of  thes^  six  owed  their  fate  to  the  dangers 
attendant  on  the  use  of  the  fire-balloon,  and  one  to  bravado. 
The  great  number  of  our  own  countrymen  that  appear  in 
the  above  list  is  no  doubt  partially  due  to  the  fact  that  it 
was  compiled  by  an  Englishman,  to  whom  English  news- 
papers and  other  records  were  more  accessible;  still  there 
is  no  reason  to  doubt  that  a  much  greater  number  of 
Englishmen  have  ascended  than  inhabitants  of  any  other 
country,  as  balloons  as  an  amusement  at  fdtes,  <bc.,  have 
been  more  common  here.  The  number  of  Englishmen  who 
have  ascended  might  now  be  estimated  at  from  1500  to  2000. 

We  can  call  to  mind  but  three  fdtal  casualties  that  have 
taken  place  since  Mr  Mason  compiled  his  list,  viz.,  Mr 
Cocking's  parachute  accident,  Mr  Gale's  death  in  1850, 
and  Mr  Chambers'  death  in  1863. 

We  come  now  to  an  account  of  the  use  to  which  the 
balloon  has  been  applied  for  the  advancement  of  science. 


The  ascents  that  have  been  made  are  by  Sacharof,  Bict, 
and  Gay-Lussac  in  1804.  by  Bixio  and  Barral  in  1850,  by 
Mr  Welsh  in  1852,  by  Mr  Glaisher  in  1862-  66,  and  MM. 
Flammaribn  and  De  Fonviclle  in  1867-68.  We  shall  give 
a  brief  account  of  these  ascents,  because,  as  has  been 
remarked,  with  a  few  exceptions,  they  fonn  the  only  useful 
purpose  to  which  the  balloon  has  been  applied.  The  geu^ 
ral  description  of  the  phenomena,  d^c,  met  with  in  a  high 
ascent,  and  the  general  results  found,  are  referred  to  in  the 
account  of  Mr  Glaisher's  experiments,  as  not  only  are  his 
accounts  more  detailed,  but  the  number  of  ascents  made  by 
him  is  much  in  excess  of  that  of  all  the  others  put  together. 

The  Academy  of  Sciences  at  St  Peiersbui^,  entertainiogAxetJ 
the  opinion  that  the  exx>eriments  made  on  mountainsides M.S&:b 
by  De  Luc,  De  Saussure,  Humboldt,  and  others  must  give'\^ 
results  different  from  those  made  in  free  air  at  the  same  ^^^ 
heights,  resolved  in  1803  that  a  balloon  ascent  should  be  juu^n 
made  for  the  purpose  of  making  scientific  researches.  Accord-  30, 1  .\ 
dihgly,  on  January  30, 1 804,  M.  Sacharof,  a  member  of  the 
academy,  ascended,  with  M.  Robertson  as  aeronaut,  in  a 
balloon  belonging  to  the  latter,  which  W9s  inflated  with 
hydrogen  gas.    The  ascent  was  made  at  a  quarter  past  seven, 
and  the  descent  effected  at  a  quarter  to  eleven.     No  great 
height  was  reached,  as  the  barometer  never  sank  below 
23  in.,  <sorresponding  to  less  than  1  ^  mile.    The  experiments 
were  not  very  systematically  made,  and  the  chief  results 
were  the  filling  and   bringing  down  several   flasks  of 
air  collected  at  different  elevations,  and  the  supposed 
observation  that  the  magnetic  dip  was  altered.    A  tele- 
scope was  fixed  in  the  bottom  of  the  car  pointing  vertically 
downwards,  so  that  the  travellers  might  be  able  to  ascer- 
tain exactly  the  spot  over  which  they  were  floating  at  an j 
moment     M.  Sacharof  found  that,  on  shouting  downwards 
through  his  speaking-trumpet,  the  echo  from  die  earth  was 
quite  distinct,  and  at  his  height  was  audible  after  an 
interval  of  about  ten  seconds.     M.- Sacharof 8  account  is 
given  in  the  PhUosophical  Magazine  (Tilloch's)^  toL  xxi 
pp.  193-200  (1805). 

At  the  commencement  of  1804  Laplace  proposed  to  the 
members  of  the  French  Academy  of  Sciences  that  balloons 
should  .be  employed  for  the  purpose  of  solving  certain 
physical  problems,  adding  that, -as  the  government  had 
placed  funds  at  their  disposal  for  the  prosecution  of  use- 
ful experiments,  he  thought  they  might  be  well  applied  ' 
to  this  Jdnd  of  research.  The  proposition  was  supported 
by  Chaptal  the  chemist,  who  was  then  minister  of  the 
interior,  and  accordingly  the  necessary  arrangements  were 
speedily  effected,  the  dbarge  of  the  experixients  bdng*  given 
to  MM.  Gay-Lussac  and  Biot. 

The  principal  object,  of  this  ascent  was  to  determine  if  i^a 
the  magnetic  force  experienced  any  appreciable  diminution  ^^^^ 
at  heights  above  the  earth's  surface,  De  Saussure  having  '^^ 
found  that  such  was  the  case  upon  the  Col  da  G^ant   On  ^j^-, 
August  24,  I8b4,  MM.  Gay-Lussac  and  Biot  (the  former  is)i 
eminent  as  a  chemist  and  the  latter  as  a  natural  philo* 
sopher)  ascended  from  the  Conservatoire  des  Arts  at  ten 
o'clock  in  the  rooming.     Tlieir  magnetic  experiments  were 
incommoded  by  the  rotation  of  the  b&lloon,  but  they  found 
that,  up  to  the  height  of  13,000  feet,  the  time  of  vibration 
of  a  magnet  was  appreciably  the  same  as  on  the  earth's 
surface.     Thty  found  also  that  the  air  became  drier  as  they 
ascended.     The  height  reached  was  about  13,000  feet, 
and  the  temperature  declined  from  63**  Fahr.  to  51*.    The 
descent  was  effected  about  half-past  one^  at  Meriville^  16 
leagues  from  Paris. 

In  a  second  experiment,  vfhich  was  made  on  September  A^sr 
16,  1804,  M.  Gay-Lussac  aspended  i^one.  The  balloon  >^^ 
left  the  Conservatoire  des  Arts  at  9.40  a-M.,  and  descended  ^^ 
at  3.45  P.M.  between  Kouen  and  Dieppe.  The  chief  result  jg-jj 
obtained  was  that  the  magnetic  force,  like  gravitation,  did 
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oot  experience  any  sensible   variation   at  heighti  from 
the  earth's  surface  which  we  can  attain  to.     Oay-Lussac 
al5u  brought  down  air  collected  at  the  height  of  nearly 
23.000  feet,  and  on  analysis  it  appeared  that  its  constitu- 
tiun  was  the  same  as  that  of  air  collected  at  the  earth's 
surface      At  the  time  of  leaving  th«*  earth  the  thermometer 
stiMxl  at  82^  Fahr  .  and  at  the  highest  point  reached  (23,000 
feet)  It  was  l4^y  Fahr       Gay-Lussac  remarked  that  at 
bis  highest  point  there  were  still  clouds  above  him. 
i«reniof      From  1804  to  1850  there  is  no  record  of  any  scientiBc 
M  l*'»oa3cents  in  balloons  having  been  undertaken.     In  the  latter 
1^  ™'  year  MM    Bixio  and  Harral  made  two  ascents  for  this  pur- 
\  WjQ   P^^^     They  ascended  from  the  Pans  Observatory  on  June 
20,  1860,  at   10  27  a.m.,  the  balloon  being  inflated  with 
hydrogen  gas.     The  day  was  a  rough  one,  and  the  ascent 
took  place  suddenly,  without  any  previous  attempt  having 
beeQ  made  to  test  the  ascensional  force  of  the  balloon. 
When  liberated,  it  rose  with  great  rapidity,  and  becoming 
fully  inflated  it  pressed  upon  the  network,  bulging  out  at 
I  be  top  and  bottom.     As  the  ropes  by  which  the  car  was 
suspended  were  too  short,  the  balloon  soon  covered  the 
eravellers  Jike  an  immense  hood.      In   endeavouring  to 
secure  the  valve-rope,  a  rent  was  made  in  the  balloon,  and 
the  gas  escaped  so  clash  to  the  faces  of  the  voyagers  as 
almost  to  suffocate  them.     Finding  that  they  were  descend- 
ing then  too  rapidly,  they   threw  overboard   everything 
available,   including  their  coats,  and  only  excepting  the 
instruments.     The  ground  was  reached  at  lOh.  45m.,  near 
Lagny.    'Of  course  no  observations  were  made. 
<^Q'y       MM.  Blxio  and  Barral  determined  to  ascend  again  with- 
.1850,  Q^i  delay,  and  accordingly,  on  July  27,  1850,  they  repeated 
the  experiment     The-  ascent  was  remarkable  on  account  of 
the  extreme  cold  met  with.     At  about  20,000  feet  the 
temperature  was  15*  Fahr.,  the  balloon  being  enveloped  in 
cloud;  but  on  emerging  from  the  cloud,  at  23,000  feet,  the 
temperature  sank  to  -  38^  Fahr.,  no  less  than  53*  Fahr. 
below  that  experienced  by  Gay-Lussac  at  the  same  eleva- 
tion.    The  existence  of  these  very  cold  clouds  served  to 
explain  certain  meteorological   phenomena  that  were  ob- 
served on  the  earth  both  the  day  before  and  the  day  after 
the  ascent.     Some  pigeons  were  taken  up  in  this,  as  in 
most  other  high  ascents,  and  liberated ;  they  showed  a  re- 
luctance to  leave  the  car,  and  then  fell  heavily  downwurda 
fel^h'i     In  July  1852  the  committee  of  the  Kew  Observatory 
^     resolved  to  institute  a  series  of  balloon  ascents,  ^th  the 
"     view  of   investigating  such   meteorological  and  physical 
phenomena  as  require  the  presence  of  an  observer  at  a 
great  height  in  the  atmospher^     Mr  Welsh,  of  the  Kew 
Observatory,  was  the  observer,  and  Mr  Green's  great  Nassau 
balloon  was  employed,  Mr  Green  himself  being  the  aeronaut. 
Four  ascents  were  made  in  1852,   viz.,   on  August   17, 
August   26,  October   31,  and   November   10,  wnen  the 
respective  heights  pf  19,510,  19,100,  12,640,  and  22,930 
feet  were   attained.     A   siphon  barometer,  dry  and  wet 
>bulb  thermometers,  a^irated  and  free,  and  a  Regnanlt's 
Jiygrometer  were  taken  up.     Some  air  collected  at  a  con- 
siderable height  was  found  on  analysis  not  to  differ  appre- 
ciably in  its  composition  f  com  air  collected  near  the  ground. 
the  original  observations  are  printed  in  extenso  in  the  Philo- 
tophical  Traauactwns  for  1853,  pp.  311-346.     The  lowest 
temperatures  met  with  in  the  four  ascents  were  respectively 
8'7    Fahr.    (19,380   feet);   12°'4   Fahr.  (18,370);   16°-4 
Fahr.  (12.640);  -  lO'-S  Fahr.  (22,370);  the  decline  of  tem- 
perature being  very  regular. 
^  Ai-     At  the  meeting  of  the  British  Association  for  Che  Ad- 
^    vancement  of  Science  held  at  Aberdeen  in  1859,  a  com- 
1?     cnittee  was  appointed  for  the  purpose  of  making  observations 
ioae,  in  the  higher  strata  of  the  atmosphere  by  means  of  the 
balloon-      For  the  first  two  years  nothing  was  effected, 
owhigr  to  the  want  both  of  an  observer  and  of  a  suitablt) 


balloon.  In  1861. at  Manchester,  the  committee  wfl«^  reap 
pointed,  and  it  th  -n  consuted  of  Colonel  ^ykes  (chairmanji,  - 
Mr  Airy,  Sir  David  Brewster,  Mr  Fairbaim.  Admiral  Fitzroy, 
Mr  Gassiot,  Mr  James  Glaisher,  Sir  J.  Uerschel,  Dr  Lee, 
Dr  jLloyd,  Dr  W.  A.  Miller,  Dr  Robinson,  and  Dr  Tyndall 
Some  unsuccessful  expenments  were  made  with  '\  balloon  of 
Mr  Green's,  and  also  with  one  hired  from  the  proprietors  of 
Cremorne  Gardens,  which  turned  out  to  be  in  a  hopelessly 
leaky  condition;  the  trained  observers  also,  on  whom  the 
comnuttee  had  rehed,  failed  to  perform  their  duties  In 
this  state  of  affairs,  Mr  Cox  well,  an  aeronaut  who  had 
made  a  good  many  ascents,  was  communicated  with,  and 
he  agreed  to  construct  a  new  balloon,  of  90.000  cubic 
feet  capacity,  on  the  condition  that  the  committee  would 
undertake  to  ose  it,  and  pay  X25  for  each  high  ascent 
made  especially  for  the  committee,  the  latter  defra}ing  also 
the  Qost  ot  gsa,  dtc,  so  that  the  exp  jnso  of  each  high  ascent 
amounted  to  nearly  X50  An  observer  being  still  wanted 
Mr  Glaisher,  a  member  of  the  committee,  offered  himself  to  Mr 
take  the  observations,  and  accordingly  the  first  ascent  was  Glaisher't 
made  on  July  17, 1862,  from  the  gas-works  at  Wolverhamp  »«»nt». 
ton,  this  tovm  being  chosen  on  account  of  its  central  posi/ion 
in  the  country.  Altogether,  Mr  Glaisher  made  twenty -eight 
ascents,  the  last  having  taken  place  on  May  26,  1866.  Of 
these  only  seven  were  specially  high  ascents,  although  six 
others  were  undertaken  for  the  objects  of  the  committee 
alone.  On  the  other  occasions  Mr  Glaisher  availed  himself 
of  pubbc  sscents  from  the  Crystal  Palace  and  other  places 
of  entertainment,  merely,  taking  his  place  like  the  othei 
passengers.  In  the  last  six  ascents  another  aeronaut,  Mr 
Orton,  and  a  smaller  balloon,  were  employed.  The  dates, 
places  oT  ascent,  and  greatest  heights  (in  feet)  attained  in 
the  twenty -eight  ascents  were — 1862:  July  17,  Wolvcr 
hampton,  26,177;  July  30,  Crystal  Palace,  6937,  August 
18,  Wolverhampton,  23,377;  August  20,  Crystal  Palace, 
5900;  August  21,  Hendon,  14,355;  September  1,  Cry.sta) 
Palace,  4190;  September  6,  Wolverhampton,  37,000. 
September  8,  Crystal  Palace,  5428.  1863:  March  31. 
Crystal  Palace,  22,884;  April  18,  Crystal  Palace,  24,163, 
June  26,  Wolverton,  23,200;  July  II,  Cry.nal  Palace. 
6623;  July  21,  Crystal  Palace,  3298;  August  31,  New- 
castle-upon-Tyne,  8033;  September  29,  Wolverhampton. 
16,590;  October  9,  Crystal  Palace,  7310.     18G4  -.  January 

12,  Woolwich,  11,897;  AprU  6,  Woolwich,  11,075;  June 

13,  Crystal  Palace,  3543;  June  20,  Derby,  4280;  June 
27,  Crystal  Palace,  4898;  August  29,  Cr>'stal  Palace, 
14,581;  December  1,  Woolwich,  6431;  December  30, 
Woolwich,  3735.  1865:  February  27,  Woolwich,  4865; 
October  2,  Woolwich,  1949;  December  2,  Woolwich, 
4628.  1866:  May  26,  Windsor,  6325.  Of  these,  all  the 
ascents  from  Wolverhampton  (four  in  number)  and  from 
Woolwich  (seven  in  number)  were  undertaken  wholly  foi 
the  committee,  and  Mr  Glaisher  was^merely  accompanied 
by  the  aeronaut,  whose  business  it  was  to  manage  thr 
balloon.  The  expense  of  the  special  high  ascents  (about 
j£50  for.  each,  as  stated  above)  rendered  it  desirable,  when 
possible,  to  take  advantage  of  the  desire  felt  by  many  to 
accompany  Mr  Glaisher  in  his  journey,  and  admit  one  or 
two  other  travellers ,  and  of  this  kind  were  one  or  two  of 
the  ascents  from  the  Crystal  Palace,  though  the  majority, 
in  which  the  elevation  attained  frequently  fell  short  of  a 
mile,  were  the  ordinary  public  ascents  advertised  before- 
hand. It  is  not  possible  here  to  give  any  complete  account 
of  the  results  obtained,  and  it  would  be  superfluous,  as  the 
observations,  both  as  made  and  after  reduction,  are  printed 
in  the  British  Association  fieports,  1862-66.  It  will  be 
enough,  after  explaining  the  objects  of  the  experiments, 
(kc,  to  describe  bnefly  one  or  two  of  the  most  remarkable 
a::cents,  and  then  state  the  kind  of  conclusions  that  follow 
from  them  as  a  whole 
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The  pnmaxjr  object  was  to  detenniBe  the  temperature  of 
tlie  air,  and  its  hygrometrical  state  at  diSeient  elevationa 
to  as  great  a  height  as  coold  be  reached  j  and  the  secondary 
objects  were — (1 )  to  determine  the  temperature  of  the  dew> 
point  by  Daniell's  and  Regnanlt^s  hygrometers,  as  well  as 
by  the  dry  and  wet  bulb  thermometers,  and  to  compare  the 
results;  (2)  to  compare  the  readings  of  an  aneroid  baro- 
meter with  those  of  a  mercurial  barometer  up  to  the  height 
of  5  miles;  (3)  to  determine  the  electrical  state  of  the  air, 
(4)  the  oxygenic  condition  of  the  atmosphere,  and  (6)  the 
time  of  Yibration  of  a  magnet;  (6). to  collect  air  at  dJjfferent 
elevations;  (7)  to  note  the  height  and  kind  of  clouds;  their 
density  and  thickness;  (8)  to  determine  the- rate  and  direc- 
tion oS  dilGTerent  currents  in  ihe  atmosphere;  and  (9)  to 
make  observations  on  sound: 

The  instruments  used  were  mercurial  and  aneroid  baro- 
meters, dry  and  wet  bulb  thermometers,  Darnell's  dew- 
point  hygropieter,  Regnaulfs  condensing  hygrometer, 
maTJTnnm  and  minimuTn  thermometers,  a  magnet  for  hori- 
zontal vibration,  hermetically  sealed  glass  tubes  exhausted 
of  air,  and  an  electrometer.  In  one  or  two  of  the  ascents 
a  camera  was  taken  up. 

One  end  of  the  car  was  occupied  by  the  aeronaut;  near 
the  other^  in  front  of  Mr  Glaisher,  was  placed  a  board  or 
table,  the  extremities  of  which  rested  on  ihe  sides  of  the 
car;  upon  this  board  was  placed  suitable  framework  to 
carry  the  several  thermometers,  hygrometers,  magnet, 
aneroid  barometer,  <Sce. ;  a  perforation  through  it  admitted 
the  lower  branch  of  the  mercurial  barometer  to  descend 
below,  leaving  the  upper  branch  at  a  convenient  height  for 
observing.  A  watch  was  placed  directly  opposite  to  Mr 
GlsQsher,  the  central  space  being  occupied  by  his  note- 
book. The  aspirator  (for  Regnault's  hygrometer)  was 
fixed  underneath  the  centre  of  the  board,  so  as  to  be  con- 
veniently workable  by  either  feef  or  hands.  Holes  were 
cut  in  the  board  to  admit  the  passage  of  the  flexible  tubes 
required  for  Regnault's  hygrometer  and  the  dry  and  wet 
bulb  thermometers. 

The  first  ascent  was  made,  as  has  been  stated,  from 
Wolverhampton  on  July  17,  1862^  and  the  journey  was 
merarkable  on  account  of  a  warm  current  that  was  met 
with  at  a  great  elevation.  The  weather,  previous  to  the 
ascent,  had  been  bad  for  a  long  time,  and  it  had  been 
delayed  in  consequence.  The  wind  was  still  blowing  from 
the  west,  and  considerable  difiicully  was  experienced  in 
the  preliminary  arrangements,  so  that  no  instrument  was 
fixed  before  starting.  *The  balloon  l^ft  at  9.43  A.9L,  and  a 
height  0^  3800  feet  was  reached  before  an' observation 
could  be  taken.  .  At  4000  feet  clouds  were  entered,  and 
left  at  8000  feet  The  temperature  of  the  air  at  starting  was 
.69°  Fahr.,  at  4000  feet  it  was  45^  and  it  descended  to  26* 
at  10,000  feet;  from  which  height  to  that  of  13,000  feet 
there  was  no  diminution.  While  passing  through  this 
s^>ace  Mr  Qlaisher  put  on  additional  clothing,  feeling 
certain  that  a  temperature  below  zero  would  be  attained 
before  the  height  of  5  miles  was  reached;  but  at  the 
elevation  of  15,500  feet  the  temperature  was  31%  and  at 
each  successive  reading,  up  to  19,600,  it  increased,  and 
w%s  there  42V  The  temperature  then  decreased  rapidly, 
and  was  16°  at  26,000  feet.  On  descending  it  increased 
regularly  to  3T-8  at  10,000  feet  A  very  rough  descent, 
in  which  nearly .£60  worth  of  instruments  were  broken,, 
was  effected  near  Oakham,  in  Rutlandshire,  Mr  Coxwell 
having  judged  it  prudent  to  descend  on  accoimt  of  the 
proiimity,  as  he  supposed,  of  the  Wash.  In  coming  down, 
a  cloud  was  entered  at  an  elevation  of  12,400  feet,  and 
ph)ved  to  be  more  than  8000  feet  in  thickness.  The  rise  of 
temperature  met  with  in  this  ascent  was  most  remarkable. 

The  weather  on  the  day  (Aug.  18, 1862)  of  the  third  as- 
cent was  favourable,  and  there  was  but  little  wind.     All  the 


fhstnuneuts  were  fixed  Before  leaving  the  eartL  A  height  Asce&t 
of  more  than  4  miles  was. attained,  and  thehaSooa  remained  froa  ^ 
in  the. air  about  two  hours.  When  at: its  hS^cst  paini|^ 
there  were  no  clouds  between  the  balloon  and  the  earth,  |^j J 
and  the  streets  of  Birmingham  were  distincdy  visible,  ^ 
^e  descent  was  effected  at  Solihull,  7  miles  from  Bir- 
mingham. On  the  earth  the  temperature  of  the  air  was 
67*''8,  and  that  of  the  dew-point  54'''6;  and  they  steadily 
decrease^  to  39''-6  and  22'''2  respectively  at  11,600  feet 
The  balloon  was  then  made  to  descend  to  the  height  of 
about  3000  feet,  when  both  increased  to  66"*  0  and4r'5 
respectively.  On  throwing  out  ballast  the  balloon  roee 
again;  and  the  temfierature  declined  pretty  steadily  to 
24'*-0,  and  that  of  the  dew-point  to-  lO^^O,  at  the  height 
of  23,000  feet.  During  this  ascent  Mr  Qlaisher's  hands 
became  quite  blue,  and  he  experienced  a  qualmish  senssr 
tion  in  the  brain  and  stomach,  resembling  die  approach  of 
sea-sickness;  bUt  no. further  inconvenience,  besides  such 
as  resulted  from  the  cold  and  the  difficulty  of  breathing, 
was  experienced.  This  feeling  of  sickness  never  occurred 
again  to  Mr  Qlaisher  in  any  subsequent  ascent' 

The  ascent  from  the  Crystal  PalacS  on  August  20, 1862,  AxaH 
.was  merely  an  ordinaiy  one  for  the  public  amusement,  In  ^ 
which  Mr  Qlaisher  took  a  place  in  the  car.  In  these  low  ^ 
ascents  from  places  of  entertainment,  in  which  other  p^-aifR 
sons  also  were  passengers,  the  large  board  stretching  right  Hiftki 
across  the  car  could  not  be  used.  A  smaller  frame  A^ 
was  therefore  made,  which  could  be  screwed  on  to  the  ^^ 
edge  of  the  car,  to  carry  the  watch,  siphon  barometer, 
aneroid  barometer,  dry  and  wet  bulb  thermometers,  grid- 
iron thermometer,^  and  Daniell's  and  Regnault's  hygro- 
meters, which  comprised  all  the  instrtunents  usually  taken 
up  in  these  low  aslents.  In  the  first  low  as6ent»  July  30, 
this  framework  was  fixed  inside  the  car;  but  as  it  seemed 
possible  that  the  warmth  proceeding  from  the  voyagers 
might*  influence  the  readings  of  the  instruments,  it  vas 
always  afterwards  fixed  outside,  and  projected  beyond  the 
car,  so  that  all  the  in  ..tnmients  were  freely  exposed  to  the 
surrounding  air.  The  ascent  on  August  20- was  a  low  one, 
and  presented  no  remarkable  feature  except  that  the  balloon 
was  nearly  becalmed  over  London.  The  earth  was  left  at 
6.26'  P.M.,  and  the  air  was  so  quiet  that  at  the  hdght 
of  three-quarters  of  a  mile  the  balloon  was  still  over  the 
Crystal  Palace.  At  7L  47nL  it  was  over  London,  and 
moving  so  slowly  that  it  was  thought  desirable  to  ascend 
above  the  clouds  in  hopes  of  meeting  with  a  more  rapid 
current  of  air.  At  8h.  6m.  the  voyagers  were  above  the 
clouds,  €md  it  became  qilite  light  again,  darkness  having 
come  on  whilst  hovering  over  London,  at  which  time  the 
gradual  illumination  by  the  lights  in  the  streets  fonned 
a  most  wonderful  sight,  and  one  never  to  be  forgotten. 
The  roar,  or  rather  loud  hiun,  proceeding  from  the  great 
city  was  also  most  remarkable.  After  having  been  above 
the  douQs  some  time,  the  lowing  of  cattle  and  other  agri^ 
cultural  sounds  were  heard.  Accordingly,  the  valve-Une 
was  pulled,  and  the  balloon  descended  below  ihe  douds, 
when  the  light  of  London  was  seen  in  the  distance  as  a  misty 
glare.  The  darkness  increased  as  the  balloon  descended  veiy 
*  slowly,  and  it  at  length  touched  the  ground  so  gently  in  th^ 
middle  of  a  field  at  Mill  Hill,  near  Hendon,  that  those  in  the 
car  were  scarcely  aware  of  the  contact.  There  were  twelve 
voyagers  altogether,  and  when  with  some  trouble  suffident 
countrymen  were  collected  to  take  their  places  and  enable 

^  This  was  a  thermometer  with  a  bulb,  shaped  like  a  gvidiron,  so  m 
to  have  a  very  great  surface  exposed  to  the  air.  It  was  thoogfat  that 
the  ordinary  pea-siz^  bulb  would  not  permit  of  the  thermometer  being 
sufficiently  delicate  to  rej^ister  the  rapid  changes  of  temperature  dbe 
to  the  quick  motion  of  the  balloon,  as  it  requires  some  little  time  for 
sack  a  thennometer  to  take  up  the  tamperatare  of  th6  sttitQand)Bg 
medium. 
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&em.  to  leftve  tli&  car^  it  was  resolved  to  anchor  the  balloon 
.for  the  night  and  to  make  an  ascent  in  the  early  morning. 
/Accordingly,  at  4.30  A.M.,  on  August  21,  the  earth  was 
left,  yiesre  being  .altogether  five  persons  In  the  car.     It  was 
a  dull,  wann,  doudy  morning,  with  the  sky  overcast     In 
about  an  hour  the  height  of  "3  miles  ^vas  attained,  and 
the  temperature  had  fallen  to  23^,  having  been  58^  on  the 
earth  before  leaving.     The  aspect  of  the  clouds  under  for- 
mation before  and  during  th^  rising  of  the  sun  was  mar- 
vellous in  the  extreme,  and  baffl^  description.      There 
wtfe  8een.^0hining  masses  of  cloud  in  mountain  chaina, 
rising  perpendicularly  from  the  plain,  vnth  summits  of 
dazzling  whiteness,  formiag  yast  ravines,  down  which  the 
balloon  appeared  tQ  glide,  or  pass  through  their  sides,  into 
other  yaUeys,  until,  as  tJie  balloon  rose  far  above,   all 
appeared  a  mighty  se^  of  white  cloud.     The  descent  was 
effected  about  a  quarter  past  seven,  and  the  transition  from 
the  magnificent  scene  above  the  clouds  to  the  ngly  prospect 
of  the  dreary  eacth,  as  seen  early  on  a  dull  morning,  with 
a  uniform  l^en  sky,  was  most  depressing.     The  place  of 
descent  was  near  Biggleswade. 
It         The  most  noteworthy  fact  in  connection  wi|h  the  ascent, 
^    September  I,  1862,  was,  that  from  the  balloon  the  clouds 
foa  ^^^  observed  to  be  forming  below,  and  seen  to  be  follow- 
bber  ^  ^^  whole  course  of  the  Thames  from  the  Nore  to 
62.     Richmond.     The  clouds  y^ere  above  the  river  following  all 
its  windings,  and  extending  neither  tp<<he  right  nor  to  the 
left    It  was  about  the  time  of  high  water  at  London 
Bridge,  and  the  phenomenon  was   no  doubt  connected 
with  the  warm  water  from  the  sea. 
tt^        Aa  in  the  ascent,  September   5,    1862,  the  greatest 
^^^'  height  ever  reached  vras  attained,  it  is  desirable  to  give 
r^p-  ^  sccount  of  it  in  some  d^il,  and  in  Mr  GLaisher's  own 
J  5,    words.    It  is  only  necessary  to  premise  that  it  was  intended 
on  this  occasion  to  ascend  as  high  as  possible.     The  fol- 
reat-  bwing  is  an  extract  from  Mr-QIaisher's  account  (British 
'^^  Amdation  RepoH,  1862,  pp.  383-385):-— 

"•  This  ascent  had  been  delayed  owing  to  the  unfavourable  state  of 
the  weather.  The  balloon'  left  at  Ih.  3m.  p.m.  The  temperature 
of  the  air  was  59",  and  the  dew-point  50*.  At  the  height  of  1 
mile  it  was  4l*«  dew-point  38* ;  and  shortly  afterwarda  we  entered 
a  cloud  of  about  1100  feet  in  thickness,  in  which  the  te)npenture 
of  the  air  fell:  to  36^*,  the  dew-point  being  tbe  same,  thus  indicating 
that  the  air  was  here  aaturated  with  moisture  On  emerging  from 
the  cloud  at  Ih.  17m.  we  came  upon  a  flood  ot  strong  sunlight, 
with,  a  beautiful  blue  sky,  without  a  cloud  above  us,  and  a  ma^i- 
ficent  sea  of  cloud  below,  its  surface  being  varied  with  endless  huls, 
hillocks,,  mountain  charoa,  and  many  snow-white  masses  rising  from 
it  I  here  tried  to  take  a  view  with  the  camera ;  but  we  were  rising 
with  too  great  npldily,  and  going  round  and  round  too  quickly,  to 
enable  me  to  do  soi  The  flo^  of  lights  however,  was  so  great  that 
all  I  should  bave  needed  would  have  been  a  momentary  exposure, 
as  Dr  Hill  Norris  had  kindly  furnished  me  with  eztremdy  sensitive 
dry  plates  for  the  purpose.  We  reached  2  miles  in  height  at  Ih.^ 
21ni.  The  temperature  had  fallen  to  the  freezing-point,  and  the 
dew-point  to  26  .  We  were  8  miles  high  at  Ih  28m.,  with  a  tem- 
perature of  18*,  and  dew-point  13*.  At  Ih.  89m.  we  had  reached  4 
miles,  and  the  temperature  was  8*,  and  dew.point  -  15* ;  in  ten 
minutes  mora  we  had  reached  the  fifth  mile,  and  the  temperature 
had  passed  below  zero,  and  then  read  -  2*.  and  at  thia  point  no 
dew  was  observed  on  Kegnault's  hygrometer  wben  cooled  down  to 
-80*;  but  a  de^r-point  obtained' from  the  readings  of  dry  and  wet 

Five  -  36*.  Up  to  this  time  1  had  taken  observations  with  comfort, 
had  experienced  no  difficulty  in  breathing,  whilst  Mr  Corwell,  in 
eonseouence  of  the  necessary  exertion^  he  had  to  make,  had  breathed 
with  aifficolty  for  aoijie  time.  At  lb.  51m.  the  barometer  reading 
was.!  1*05  inches,  but  this  requires  a  subtractive  correction  of  0*25 
iaah,  aa  found  biv  comparison  with  Lord  Wrottesley's  standard 
harometer  just  before  startug.  I  afterwards  read  the  dry  thermo- 
meter as  -  5* ;  tins  must  have  been  about  Ih.  52m.  or  later ;  I  could 
not  see  the  column  of  mercury  in  the  wet  bulb  thermometer ;  nor 
afterwards  the  hands  of  the  watch,  nor  the  £ne  divisions  on  any 
htttrument.  I  wOced  Mr  Coxwell  to  help  me  to  read  the  instru- 
UAts,  aa  I  experienced  a  difficulty  in  seeing.  In  consequence, 
however,  of  the  rotatory  motion  of  the  balloon,  which  had  contiuued 
.without  ceasing  sinoe  the  earth  had  been  left,  the  'valve-line  had 
heoone  twisted,  and  be  had  to  leave  the  car  and  nraunt  into  the 


rinc  above  to  adjust  it.  At  this  time  I  looked  at  the  barometer, 
andfonnd  it  to  be  10  inchea,  atiU  deereanng  £ut ;  ita  trae  reading 
therefore  wss  9f  inches,  implying  a  height  m  29,000  feet  Shortly 
afterwarda  I  laid  my  arm  upon  the  table,  poaaeasad  of  ita  full  vigour, . 
and  on  being  desirous  of  using  it,  I  found  it  powerlest— it  moat 
have  lost  ita  power  momentarily.  I  tried  to  move  the  other  arm* 
and  found  it  powerleaa  alao.  I  then  tried  to  ahake  mvaall^  and 
succeeded  in*  snaking  my  body.  I  seemed  to  have  no  limba.  I 
then  looked  at  the  iMrometer,  ani^whllst  domg  ao  my  head  feU  on 
my  left  shoulder.  I  struggled  and  ahook  my  body  again,  bnt  could 
not  move  mv  anna.  1  got  my  head  u^eht,  but  for  an  instapt 
only,  when  it  fell  on  my  right  uoulder,  and  then  I  fell  backwaidi^ 
my  back  reating  a^nst  the  aide  of  the  car,  and  my  head  on  ita 
edige ;  in  thia  position  my  eyes  were  directed  towards  Mr  CoxweU 
in  the  ring.  When  I  ahook  my  body  I  aaemed  to  have  fuQ-  power, 
over  the  muscles  of  the  back,  and  conaiderable  power  over  those  of 
the  neck,  but  none  over  either  my  arms* or  my  lege;  in  hct,  l 
aeemed  to  have  none.     Aa  in  the  case  of  the  anna,  all'muaciilar 

eiwer  was  lost  in  an  instant  from  my  back  and  neck.  .1  dimly  aaw 
r  Corwell  in  the  ring,  and  endeavoured  to  apeak,  but  could  not ; 
when  in  an  instant  intense  black  darkneaa  came :  the  optic  nerve 
finally  lost  power  suddenly.  I  was  still  conscious,  with  as  active  a 
brain  aa  at  the  present  moment  whilst  writing  this.  I  thought  I 
had  been  seized  with  asphyxia,  and  that  I  should  experience.no 
more,  as  death  would  come  unless  we  speedily  descended  :  other 
thoughts  were  actively  entering  my  mind,  when  I  suddenly  becmno 
unconscious  as  on  going  to  sleep.  1  cannot  tell  anything  of  the 
sense  of  bearing ;  the  perfect  stillness  and  silence  of  the  regions  6 
miles  from  the  earth  (and  at  this  time  we  were  between  6  and  7 
miles  high)  is  such  that  no  sound  reaches  the  ear. 

My  last  observa^on  iwaa  made  at  Ih.  54m.  at  29,000  feet.  I 
suppose  two  or  three  minutes  fully  were  occupied  between  my  eyes 
becoming  insensible  to  seeing  fine  divisions  and  Ih.  6im.,  and  then 
that  two  or  three  minutes  more  passed  till  I  was  insensible  ;  there- 
fore 1  think  this  took  place  at  about  Ih.  56m.  or  lh.^67m.  Whilst 
r>werleas  I  heard  the  words  *  temperature'  and  *  obasrvation,'  and 
knew  Mr  Coxwell  was  in  the  car  speaking  to  me,  and  endeavour- 
ing  to  arouse  me ;  therefore  consciousness  and  hearing  had  returned. 
I  then  heard  him  speak  more  emphatically,  but  I  could  not  see, 
speak,  or  move.  I  heard  Um  again  aiy,  *  Do  tiT— now  do.'  Then 
1  saw  the  instruments  dimly,  then  Mr  Coxwell,  and  very  shortly 
saw  clearly.  I  rose  in  my  seat  and  looked  round,  as  though  wak- 
ing from  sleep,  though  not  refreshed  by  sleep,  and  said  to  Mr 
Coxwell,  '  I  have  been  insensible.*  He  said,  *  You  have ;  and  I  too, 
very  nearly.'  I  then  drew  up  my  legs,  which  had  been  extended 
before  me,  and  took  a  pencil  in  my  band  to  besin  observations. 
Mr  Coxwell  told  me  that  he  had  lost  the  use  of  nia  handa,  which' 
were  black,  and  I  poured  brandy  over  them.- 

"  I  resumed  my  observations  at  2h.  7m.,  recording  the  barometer 
reading  at  11  '53  inches  and  temperature  -  2*.  1  anppoae  that  three 
or  four  minutea  were  occupied  from  the  time  of  my  hearing  the 
words  'temperature'  and  * ooaervation '  till  I  b^gan  to  obaerre.  If 
80,  then  returning  consciousness  came  at  2h.  4m.,  and  thia  givea 
seven  minutea  for  total  insensibility.  I  found  the  water  in  the 
vessel  stipplying  the  wet  bulb  thermometer,  which  I  had  bv  fire- 
quent  disturbances  kept  from  freerin^  wss  one  solid  maaa  of  ice  ; 
and  it  did  not  all  melt  until  after  we  had  been  on  the  ground  soma 
time, 

'*  Mr  Coxwell  told  me  that  whilst  in  the  rinff  he  ftlt  it  pieromglly 
cold  ;  that  hoar-frost  was  all  round  the  neck  of -the  balloon  ;  on  at- 
tempting to  leave  the  rin^  he  found  his  handa  frozen,  and  he  had 
to  place  nis  arms  on  the  nng  and  drop  down  ;  that  he  thought  for 
a  moment  I  had 'lain  back  to  rest  myself;  that  he  spoke  tome 
without  eliciting  a  reply ;  that  he,  then  noticcfd  my  legs  projected 
and  my  arms  hung  down  by  my  side ;  that  my  countenance  was 
serene  and  placid,  without  the  eamestneiss  and  anxiety  he  had 
noticed  before  going  into  the  ring,  and  then  it  struck  him  I  was 
insensible.  He  wiahed  to  approach  me,  but  could  not,  and  he  fell 
insensibility  coming  over  himself ;  that  he  became  anxious  to  open 
the  valve,  but  in  consequence  of  his^  having  lost  the  use  of  his 
hands  he  could  not^*and  ultimately  did 'so  b;^  seizing  the  cord  with 
his  teeth,  and  dipping  his  head  two  or  three  times,  until  the  balloon 
took  a  decided  turn  downwards. 

'*Ko  inconvenience  followed  this  insensibility,  and  when  wc 
dropped  it  was  in  a  country  whereno  conveyance  of  anv  kind  could 
be  obtained,  so  that  1  had  to  walk  between  7  and  8  miles. 

'*  The  descent  was  at  tint  very  rapid  ;  we  passed  downwards  8 
miles  in  nine  minutes  ;  the  balloon's  career  was  then  checked,  and 
it  finally  descended  in  the  centre  of  a  larga  graas  field  at  Cold  Wes- 
ton, 7i  mika  from  Ludlow. 

**  In  this  ascent  tax  pigeons  were  taken  up.  One  waff  thrown  out 
at  the  height  of  3  miles,  when  it  extended  its  wiogs  and  dropped 
as  a  piece  of  paper ;  a  second,  at  4  miles,  flew  vigorously  round  and 
round,  apparently  taking  a  dip  each  time  ;  a  thud  was  thrown  out 
between  4  and  5  miles,  and  it  fell  downwardb  as  a  stone  -,  a  fourth 
was  thrown  out  at  4  miles  on  descending  ;  it  flew  in  a  circle,  and 
shortly  alighted  on  the  top  of  the  balloon,    tlie  two  remajnin^ 
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pigeoof  ^ere  brotighi  dovn  to  the  groand  One  wcs  found  to  be 
dead,  ^d  the  other,  a  carrier,  wm  still  living,  bnt  would  not  leave 
the  hand  when  I  attempted  to  throw  it  off,  tUl,  after  a  quarter  of 
an  hour,  it  began  to  peck  a  piece  of  ribbon  which  endrcled  its  neck, 
and  was  then  jerked  off  the  fibcer,  and  flew  vrith  some  yifiour  to- 
wards Wolverhaiirpton.  One  of  the  pigeons  returned  to  Wolver- 
hampton on  Sunday,  the  7th,  and  this  is  the  only  one  that  has 
been  heard  of* 

Mr  QIaisher  found  from  liis  obeervation-book  that  tlie 
last  observation  was  made  at  29,000  feet,  and  that  at  this 
time  the  balloon  was  ascending  at  the  rate  of  1000  feet  j>eir 
minute;  and  that  when  he  resumed  his  obseryations,  it  was 
descending  at  the  rate  of  2000  feet  per  minute^  the  interval 
being  thirteen  minutes.  This  gives  36,000  or  37,000  feet 
for  the  greatest  height  attained.  Two  other  series  of  con- 
siderations 'led  to  the  latter  height,  and  there  can  be  no 
doubt  that  the  altitude  of  37,000  feet,  or  7  miles,  was 
attained  on  this  occasiQu. 

In  the  ascent,  April'  18,  1863,  24,000  feet  of  elevation 
was  reached.  It  was  remarkable  for  the  rapidity  of  the  de- 
scent. M  21l  44m.,-  the  balloon  being  then  at  a  height  of 
10,000  feet,  &£r  Coxwell  suddenly  caught  sight  of  Beachj 
Heady  and  Mr  Glaisher,  looking  over  the  edge  of  the  par. 
saw  the  sea,  apparently  immedi^^ly  undemea^.  There-  was 
ho  tune  to  be  lost,  and  Mr  Corwell  hung  on  to  the  vahre-. 
Una,  telling  Mr  QIaisher  to  leave  his  instruments  and  do 
the  same.  The  earth  was  reached  at  2h.  48m.,  tbe  two ' 
miles  of  descent  having  been  effected  in  four  minutes.  The 
l»lloon  struck  the  ground  near' Newhaven  with  a  terriible 
crash,  but,  from  the  free  use  of  the  valve^ine,  it  was  so 
crippled  that  it  did  not  move  afterwards.  All  the  instru- 
ments, of  the  value  of  more  than  £%5,  including  some  that 
were  unreplaoeable,  were  broken,  and  Mr  QIaisher  was 
hurt.  In'  the  descent,  after  the  fiist  high  ascent  on  July 
*)7,  1862,: the  earth  was  struck  with  so  much  violence  that 
most  of '•the  instruments  were  broken,  and  Mr  Glaisher 
fwho  was  closed  in  by  his  observing-board)  was  a  good 
aeal  hurt  then.  In  subsequent  .ascents,  therefore,  boxes 
were  used  filled  with  -small  mattresses/ih  which  the  instru- 
ments could,  be  hurriedly  placed,  and  the  board  was  so 
arranged  that  it  could  "be  turned  over  and  hung;outside 
the  car.  These  improvements  had  the  effect  of  diminish- 
ing the  danger  to  himself  and  the  chance  of  breakage  of 
the  instruments,  but  in  the  JSfewhaven  descent  there  v^as: 
not  sufficient  time  to  put  them  in  practice. 

The  circusistances  -met  witlr  in  the  ascent,  June  26, 
1863,  were-  so  remarkable  that  &  short  account  cannpt  be 
omitted.  The  morning  was  at  first  very  bright  and  filie, 
but  between  11  and  12  o'clock  a  change  took  place;  the  sky 
became  covered  with,  clouds,  and  the  wind  rose  and  blew 
strongly,  so  that  great  difficulty  was  experienced  in  com- 
pleting the  inflation.  At  Ih.  3m.  the  balloon  left;  in  four 
minutes,'  at  4000  feet  hi^,  doud  was  entered.  Mr  Glaisher 
expected  soon  to  break  thtou^  it,  and  enter  into  bnght 
sunshine  as  usual,  but  m>thing  of  the  sort  took  plao^,  as, 
on  emergence,  clouds  were  seen  both  above  and  below. 
At  9000  feet  the  sighing  and  moaning  of  the  wind  were 
heard,  and  Mr  Glaisher  satisfied  himself  that  this  was  due, 
not  to  the  cordage  of  the  balloon,  but  to  opposing  currents. 
At  this  time  the  sun  was  seen  faintly,  but  instead  of  its 
brilliance  incrcl^ing,  although  the  balloon  was  then  two 
miles  high,  a  fog  was  entered,  and  the  sight  of  the  sun  lost. 
The  baUoon  next  passed  through  a  dry  fog,  i^hich  was  left 
at  12,000  feet,  and  after  the  sun  had  been  seen  faintly  for 
a  little  time,  a  wetting  fog  was  entered. 

••  At  15,000  feet,"  Mr  Glaisher  proceeds,  "we  were  still  in  fog, 
hut  it  was  not  so  wetting.  At  16,000  feet  we  entered  a  dry  fog ; 
'at  17,000  feet  saw  faint  gleams  of  the  sun,  and  heard  a  train. 
We  were  now  about  3  miles  high ;  at  this  time  we  were  not  In 
doud,  bnt  clouds  were  below  us ;  others  were  on  our  level  at  a  dis- 
tance, and  yet  more  above  us.  "We  looked  with  astonishment  at 
each  other,  and  said  as  we  were  rising  steadily  we  sorely  must  soon 


pass  throuffh  them.  At  17,500  feet  wS  ^re  sjnin  enveloped  h 
tog,  which  oecame  wetting  at  18^500  fe«t ;  we  liatt.thif  doud  below 
at  19,600  feet  At  20,000  feet  die  sun  was  lust  visible^'  We  wera 
'how  approaching  4  miles  high  ;  dense  diouds  were  still  shore  ns; 
for  a  space  of  2000  to  8A00  feet  we  met  with  no  f(^  hat  on  pasains 
aboTe  4  miles  our  attention  was  first  attracted  to  a  dark  mass  of 
cloud,  and  then  to  another  on  our  levd.;  both  these  clouds  had 
fringed  edges— they  were  both  nimbi.  Without  the  slightest  doubr 
both  these  douds  were-  regular  rain-donds.  Whilst  loonng  at  them 
we  again  lost  sight  of  sTeiything,  being  envdoped  in  fog  whilst 
passing  upwards  through  1000  feet.  At  22,000  feet  we  again 
emergM,  and  were  above  clouds  on  pasdng  above  29,dU0  feet  At 
SIX  taiinutes  to  2  o'clock  we  heard  a  railway  train  ;  the.  temperatoR 
here  was  i8*'.  I  wished  still  to  ascend  to  find  the  limits  of  this 
vapour,  but  Mr  Coxwell  said,  '  We  are  too  short  of  sand  ;  l^esnnot 
go  higher ;  we  must  not  even  stop  here.'  I  was  therefore  most 
reluctantly  compelled  to  abandon  tne  wish,  and  looked  searehingly 
around..  At  this  highest  point,  ip  close  proximity  to  us,  were 
rain-clouds  ;  below  us  dense  fog.  I  was  again  renunded  that  we 
tnust  not  stop^  With  a  hasty  glance  evezywhers,  above^  below, 
around,  I  saw  the  aky  nearly,  cov^ed  with  dark  douds  of  a  stratos 
character,  with  cirri  still  higher,  and  small  spaces  of  blue  dCy  be- 
tween them.  The  blue  was  n6t  the  blue  of  4  or  5  miles  high  as  I 
had  always  before  seen  it,  but  afsdnt  blue^  as  seen  from  the  earth 
when  the  air  is  chaiged  with  moisture." 

In  the  downward,  jonmey  an  even  more  remarkable  series 
of  circumstances  was  met  with;  for  a  fall  of  rain  was  pAssed 
through,  and  then  below  4t  a  snow-storm,  the  flakes  being 
entirely  composed  bf  spiculsB  of  ice  and  inniunerable  snow- 
ciystais.  On  reaching  the  ground  near  Efy  the  lower 
atmosphere  was  found  to  be'tJ^ck,  misty,  and  murky.  At 
Wolverton  the  afternoon  was  cold,  raw, -and  disagreeable 
for  a  summer's  day.  The.  fact  of  rain-cb>ud8  extending 
layer  above  layer  to  a  height  of.  4  miles,  was  one  never 
hitherto  regarded  as  possible;  and  the  occurrence  of  rain  and 
snow,  and  the  latter  underneath  the  former,  and  all  happear 
ing  on  a^  day  in  the  very  nliddle-of  summer,  formed  a  series 
of  most.curious  and  unexpected  phenomena. 

Mr  Glaisher  having,  in  one  of  his  descents,  which  took  Kl^ 
place  .near  sunset,  observed  that  the  temperature  was  the  k*^'"^ 
same  through  a  very  considerable  height,  itx)ccurred  to  him 
that  after  dark  it  was  quite  possiUe-  that,  for  s<Hne  de- 
.vation  above  the  esith's  surface,  the  temperatqre  might 
even  increase  with  increase  of  hei^t ;  and  to  determine 
this  ho  arranged  for  some  ascents  to  be  made  after  sunset^ 
so  that  the  temperature  during  the  night  might  be  observed. 
For  this  purpose  he  procured  a  couple  of  Davy  lamps, 
which  answered  their  object  satisfactorily.  Aocordinj^y, 
on  October  2,  1865,  an  ascent  was  made  from  Wool- 
wich  Arsenal,  the  tame  of  starting  being  about  three- 
quarters  of  an  hour  after  the  sun  had  set  Tl^e  temperattire 
on .  the  earth  was  56^,  and  it  steadily  increased  to  dO^-C 
St  the  height  of  1900  feet.  This  was  established  con- 
clusively by- .repeated  ups  and  downs,  the  temperature 
falling  as  the  Walloon  descended.  The  view  of  London 
light^  up,  as  seen  from  the  balloon  in  this  ascent,  the 
night  being  xJear,  was  most  wonderfuL  A  second  njght 
ascent  was  made  from  the  same  place  on  December  2, 
1865,  and  the  balloon  left  the  earth  2|  hours  after  sunset 
On  this  occasion  the  temperature  did  not  rise,  but  the 
decrease,  though  steady,'  was  small  In  an  ascent  from 
Windsor  on  May  29,  1866,  the  balloon  was  kept  up  till 
half-past  eight  o'dock,  and  the  temperature  was  found  to 
decrease  as  the  earth  was  approached  during  the  last  900 
feet  In  this  last  ascent  no  paid  aeronaut  was  employedt 
as  Mr.Westcar,  of  the  Eoyal  Horse  Guards,  undertook  ihe 
management  of  the  balloon.  In  the  preceding  Ave  ascents 
Mr  Orton,  of  Blackwall,  was  employed  as  aeronaut 

It  has  been  found  necessary  in  the  present  notice  to  Betdts 
allude  merely  to  the  more  striing  points  noticed  in  Mr  *^^P'p' 
Glai^er's  twenty-eight  ascents.     The  number  of  observsr  ^^^ 
tions  made  by  him  was  of  course  great,  and  it  is  only  neces- 
sary here  to  repeat  that  they  are  to  be  found  in  the  ReporU 
of  the  Britisli  AstocuUion  for  the  Advancement  o/Sdenee, 
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1862-6G.  It  appeared  as  one  of  the  results  of  the  ex- 
periments that  the  rate  of  the  decliDe  of  temperature  with 
elevation  near  the  earth  was  very  different  when  the  sky 
was  dear  from  what  was  the  case  when  it  was  cloudy; 
and  the  equality  of  temperature  at  sunset  and  inoK^ 
with  height  after  sunset  were  very  remarkable  facts  wmch 
were  not  anticipated,  and  which  haye  an  important  bearing 
on  the  theory  of  refraction,  as  astronomical  observations 
are  usually  made  at  night  Even  at  the  height,  of  5  miles, 
cirrus  clouds  were  seen  high  in  the  air,  apparently  as  far 
above  as  they  seem  when  viewed  from  the  earth,  and  the 
air  must  there  be  so  exceedingly  diy  .that  It  is  hard  to 
believe  that  their  presence  can  be  due  to  molMure  at  all 
The  results  of  the  observations  differed  very  much,  and  no 
doubt  the  atmospheric  conditions  depended  not  onl^  on 
the  time  of  day,  but  also  on  the  season  of  the  year,  and 
were  suc^  that  a  vast  .number  of  ascents  woujd  be  requisite 
to  determine  the  true  laws  with  anything  approaching  to 
certainty  i^d  completeness.  It  is  also  clear  that  England 
is  a  most  unfit  country  for  the  pursuit  of  such  investiga- 
tions, as,  from  whatever  place  the  balloon  started,  it  was 
never'  safe  to  be  more  than  an  hour  above  the  clouds  for 
fear  of  reaching  the.sea.  It  appeared  from  the  observations 
that  an  aneroid  barometer  could  be  trusted  to  read  as  accu- 
rately as  a  mercurial  barometer  to  the  heights  reached. 
The  time  of  vibration  of  a  horizontal  ma^et  was  taken  in 
very  many  of  the  ascents,  and  the  results  of  ten  dififerent 
sets  of  observations  proved  undoubtedly  that  the  time  of 
vibration  was  lunger  than  on«the  earth.  In  almost  all  the 
aecents  the  balloon  was  under  the  influence  of  currents  of 
air  in  different  directions.  The  thickness  of  these  currents 
was  found  to  vary  greatly.  The  direction  of  the  wind  on 
the  earth  was  sometimes  that  of  the  whole  mass  of  air  up 
to  20,000  feet,  whilst  at  other  times  the  direction  changed 
ftithin  500  fee^  of  the  earth.  Sometimes  directly  opposite 
currents  were  met  with  at  different  heights  in  the  same 
ascent,  and  three  or  four  streams  of  air  were  encountered 
moving  in  different  directions.  Ignoring  the  different  cur 
rents  of  air  which  caused  the  balloon  to  change  its  direction, 
and  at  times  to  move  in  entirely  opposite  directions,  and 
simply  taking  into  account  the  places  of  ascent  and  descent, 
the  cUstances  so  measured  were  always  very  much  greater 
than  the  horizontal  movement  of  the  air  as  measured  by 
anemometers.  For  example,  on  January  12,  1862,  the 
balloon  left  Woolwich  at  2h.  8m;  p.m.,  and  descended  at 
Lakenheath,  70  miles  distant  from  the  place  of  ascent, 
at  4h.  19m.  p.m.  At  the  Greenwich  Observatory,  by 
Elobinson's  anemometer,  during  this  time  the  motion  of  the 
air  was  6  miles  only.  -With  regard  to  physiological  ob- 
servations, Mr  Qlaisher  found  that  the  number  of  pulsations 
increased  with  elevation,  as  also  the  number  of  inspirations. 
The  number  of  his  pulsations  was  generally  76  per  minute 
before  starting,  about  90  at  10,000  feet,  100  at  20,000 
feet,  and  110  at  higher  elevations.  But  a  good  deal 
depended  on  the  temperament  of  the  individual  This  was 
also  the  case  in  respect  to  colour;  at  10,000  feet  the  faces 
of  some  would  be  a  glowing  purple,  whilst  others  would  be 
scarcely  affected;  at  4  miles  high  Mt  GlaLsher  fouitd  the 
pulsations  of  his  heart  distinctly  audible,  and  his  breathing 
was  very  much  affected,  so  that  panting  was  produced  by 
the  very  slightest  exertion;  at  29,000  feet  he  became  in- 
sensible, hi  reference  to  the  propagation  of  soond,  it  was 
at  all  times  found  that  sounds  from  the  earth  were  more 
or  less  audible  according  to  the  amount^of  moisture  in  the 
air.  When  in  clouds  at  4  miles  high,  a  railway  train 
Was  heard;  but  when  clouds  were  fait  below,  no  sound  ever 
reached  the  ear  at  this  elevation.  The  discharge  of  a  gun 
was  heard  at  10,000  feet  The  barking  of  a  dog  was  heard 
at  the  height  of  2  miles,  while  the  shouting  of  a  multitude 
cl  people  was  not  audible  at  heights  exceeding  4000  feet 


The  majority  of  Mr  GlaisheKs  experiments  were  made 
in  the  simimer,  partly  because  public  ascents  took  place 
at  this  time  of  the  year,  and  partly  because  the  weather 
was  more  settled.  But  some  special  ascents  were  made 
in  the  winter;  these  were  found  to  be  very  troublesome 
and  costly,  owing  to  the  time  that  was  wasted  before 
a  suitable  day  occurred,  and  to  the  boisterous  weathe^' 
which  damaged  the  balloon.  Altogether  the  number  of 
ascents  bore  but  a  small  ratio  to  the  number  of  days 
spent  over  them.  Sometimes  it  was  necessaiy  to  wait 
at  Wolverhampton  a  whole  week  after  the  day  fixed 
for  the  ascent,  owing  to  the  unfavourable  state  of  the 
weather  and  the  necessity  of  keeping  the  light  gas  re- 
quired for  the  balloon  in  a  separate  gasometer  (as  the 
lightest  gas  is  the  worst  in  illimiinating  power),  added  to 
the  cost  and  difiObilty.  When  balloons  ascend  as  pablio 
exhibitions  from  places  of  entertainment  it  is  very  rarely 
that  a  height  of  a  mile  is  reached,  although,  in  the  absence 
of  instruments,  it  is  not  unusual  for  the  aelronaut  to  ex- 
aggerate the  elevation,  as  the  passengers  have  no  reason  for 
disputing  what  is  told  them.  This  must  be  borne  in  mind 
when  physiological  or  other  phenomena  are  described  by 
voyagers  unprovided  with  instruments.  We  have  noticed 
the  observations  made  in  Mr  Glaisher's  ascents  at  greater 
length,  because  they  are  almost  the  only  ones  that  have  been 
made  in  which  the  height  and  other  matters  are  determined 
with  certainty.  A  qu&ntity  nf  air  was  collected  in  two  large 
bags  at  the  height  of  12,000  feet  in  the  ascent  on  January 
12,  1864,  and  submitted  to  Professor  TyndaU,  but  he  has 
never  made  public  the  analysis  of  it. 

In  the  years  1867  and  1868  M.  Flammarion  made  eight  Aaoents  of 
or  nine  ascents  from  Paris  for  scientific  purposes.     The  ^*  fl*<Q* 
heights  reached  were  not  great,  but  the  general  result  of  ^o^^^o  | 
the  observations  was  to  confirm  those  made  by  Mr  Glaisher. 
See  M.  Flammarion  in  Voyages  ASriens,  Paris,  1870,  or 
Travels  in  the  Air,  London,  1871.     Observations  were 
also  made  in  some  balloon  ascents  by  M.  de  Fonvielle, 
which  are  noticed  in  the  w<)rks  just  referred  to. 

The  balloon  had  not  been  discovered  very  long  before  it  Use  of  bal* 
received  a  military  status,  and  soon  after  the  conunence-  loons  for 
ment  of  the  French  revolutionary  war  an  aeronautic  school  ^^il^^^y 
was  founded  at  Meudon;  Guyton  de  Morveau,  the  chemist^  piirpoief, 
and  Colonel  Coutelle  being  the  persons  in  ch«-ge.     Four 
balloons  were  constructed  for  the  armies  of  the  north,  of 
the  Samb|:e  and  Mouse,  of  the  iChine  and  Moselle,  and  of 
Egypt     In  June  1794  Coutelle  ascended  with  the  adju-; 
taut' and  general  to  reconnoitre  the  hostile  army  just  before  Reconoais- 
the  battle  of  Fleurus,  and  twoTeconnaissances  were  made,  sances  be- 
each  occupying  four  hours.     It  is  generally  stated  that  it  ^j*^** 
was  to  the  information  so  gained  that  the  French  victory  pieuniB. 
was  dua     The  balloon  corps  w^  in.  constant  requisition 
during  the  campaign,  but  it  does  not  appear  that,  with  the 
exception  of  the  reconnaissances  just  mentioned,  any  great 
advantages  resulted,  except  in  a  moral  point  of  view.    But 
even  this  was  of  importance,  as  the  enemy  were  much  dis- 
concerted at  having  their  movements  so  completely  watched, 
while  the  French  were  conespondingly  elated  at  the  supe- 
rior information  it  was  believed  they  were  gaining.     An 
attempt  .was  made  to  revive  the  use -of  balloons  in  the 
African  canCipaign  of  1830,  but  no  opportunity  occurred  in 
which  they  could  be  employed.     It  is  said  that  in  1849  a 
reconnoitring  baUoon  was  sent  up  from  before  Venice, 
and  that  the  Russians  used  one  at  SebastopoL     In  the 
French  campaign  against  Italy  in  135 9  the  French  had 
,  reteurse  to  the  use  of  Mloons,  but  this  time  there  was  not 
any  aerostatic  corps,  and  their  management  was  entrusted 
to  the  brothers  €k>dard.     Several  reconnaissances  were 
made,  and  one  of  especial  interest  the  day  before  the  battle  At  Sol* 
of  Solferino.     No  information  of  much  importance  seeffis^  ferino» 
however,  to  have  been  gained  thereby.    The  Fleurus  fth 
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Opzmaissance  was  made  in  a  balloon  iniSated  with  hydrogen 
gas,  while  at  Solferino  a  fire-balloon  was  employed.  Each 
system  Jias  its  ad'Tantages  and  disadvantages;  the  gas- 
balloon  requires  several  hours  for  inflation,  but  Xhen  it  can 
remain  in  the  air  any  length  of  time;  the  flre-baUoon  can 
be  ii^ated  rapidly,  but  it  will  not  stay  in  the  air  more 
than  &ye  of  ten  minutes  unless  a  furnace  is  taken  up,  the 
i!uBe  of  which  is  impracticable  in  even  a  moderate  wind; 
besides,  the  fire-balloon  must  be  of  very  large  dimensions,  and 
only  one  person  could,  as  a  rule,  ascend  ata  time,  and  he  would 
have  to  oe  occupied  with  the  fire :  the  use  of  fire-balloons  also 
is  always  attended  with,  some  danger.  M.  Eugene  Godard, 
who  was  engaged  in  the  management  of  the  baJloons  in  the 
Italian  campaign,  wrote  to  the  TimeSt  in  August  1864,  ex- 
pressing his  opinion  of  the  superiority  of  fire-balloons  for  war 
purposes,  as  they  are  so  easily  inflated  and-are  not.destroyed 
or  compelled  to  descend  even  if  pierced  by  several  bails; 
and  this  was  also,  we  believe,  the  opinion  of  the  Austrians 
who  made  experiments  with  war  balloons. 

In  the  late  American  war  balloons  were  a  good  deal  used 
by  the  Federab.  There  was  a  regular  balloon  staff  attached 
to  M*Clellan*s  army,  with  a  captain,  an  assistant-captain,  and 
about  50  non-commissioned  officers  and  privates.  The  appa- 
ratus consisted  of  two  generators,  drawn  by  four  horses  each; 
two  balloons,  drawn  by  four  horses  each,  and  an  acid-cart, 
drawn  by  two  horses.  The  two  balloons  used  contained  about 
13,000  and  26,000  feet  of  gas.  and  the  inflation  usually 
occupied  about  three  hours.  (See  Captain  Beaumont's 
Account,  voL  xii.  of  the  RoycU  Engineers*  Papers.)  We  are 
not  aware  of  the  value  set  by  the  officers  in  command  on 
the  information  obtained  by  this  means;  but  as  we  believe 
balloons  were  employed  till  the  conclusion  of  the  war, 
it  is  clear  that  some  importance  was  attached  to  their  use. 
In  1862  or  1863  one.  or  two  experiments  to  test  the  use  of 
balloons  in  making  reconnaissances  were  made  at  Alder- 
shot,  but  nothing  came  of  them. 

When  the  Montgolfiers  first  discovered  the  balloon,  its 
great  use  in  military  operatiohs  was  at  once  prophe- 
sied; but  these  anticipations  have  not  been  realised  On 
the  other  hand,  however,  there  can  be  no  doubt  that  the 
balloon  has  never  had  a  fair  trial,  being  viewed  coldly  by 
officers  enamoured  of  routine,  and  when  used,  being  often 
left  unsupplied  with  suitable  appointments.  It  is  probable 
that  a  future  still  remains  for  the  balloon  in  this  direction. 

The  paramount  value  of  the  balloon  during  'the  recent 
si^e  of  Paris  must  be  fresh  in  the  minds .  of  alL .  It 
was  *by  it  alone  that  communication  was-  kept  up 
between  the  besieged  city  and  the  external  world, 
as  the  balloons  carried  away  from  Paris  the  pigeons 
which  afterwards  brought  back  to  it  the  news  of  the 
provinces.  The  total  number  of  balloons  that  ascended 
from  Paris  during  the  siege,  conveying  persons  and  de- 
spatches, was  sixty-four — the  l\rst  having  started  on 
September  23,  1870,  and  the  last  on  January  28,  1871. 
Gambetta  effected  hLi  escape  from  Paris,  on  October  7, 
in  the  balloon  ArmandrBarbeSy  an  event  which  doubtless 
led  to  the  prolongation  of  the  war.  Of  the  sixty-four 
balloons  only  two  were  never  heard  of;  they  were  blown 
out  to  sea.  One  of  the  most  remarkable  voyages  was  that 
of  the  VUle  d'Orleans,  which,  leaving  Paris  at  eleven  o'clock 
on  November  21,  descended  fifteen  hours  afterwards  near 
Christiania,  having  crossed  the  North  Sea,  Several  of  the 
balloons  on  their  descent  were  taken  by  the  Prussians,  and 
a  good  many  were  fired  at  while  in  the  air;  but  we  do  not 
hear  of  any  being  injured  from  this  cause.  The  average 
size  of  the  balloons  was  from  2000  to  2050  metres,  or  from 
70,000  to  72,000  cubic  ieet.  The  above  facts  we  have 
extracted  from  Les  Ballons  du  Siege  de  Paris,  a  sheet  pub- 
lished by  Bulla  <fc  Sons,  Paris;  compiled  by  the  brothers 
Tissandier,  well-known  French  aeronauts,  and  giving  the 


name,  size,  and  times  of  ascent  and  descent  of  eveiyballooii 
that  left  Paris,  with  the  names  of  the  -aeronaut  and  gene- 
rally also  those  of  the  passengelns,  the  weight  of  despatches, 
the  ntmiber  of  pigeons,  <fea  Only  those  balloons^  however,  are 
noticed  m  which  some  person  ascended.  A^>similar  list  of 
sixty-two  balloons  is  given  by  Mr  Glaish^  in  the  introduc- 
tion tOtthe  second  edition  of  Travels  in  the  Air  (1871).  It 
was,  however,  published  too  soon  after  the  conclusion  of 
the  siege  to  be  qmtb  so  complete  as  the  sheet  of  the  MM. 
Tissandier. 

It  is  perhaps  worth  stating  that  the  balloons  were  manu- 
factured and  despatched  (generally  from  the  platfoimsof  the 
Orleans  or  the  Northern  Railway)  under  the  direction  of  the 
Post-Office.  The  aeronauts  employed  were  mostly  sailors, 
who  did  their  work  veiy  welL  No  use  whatever  was  made 
in  the  war  of  balloons  for  purposes  of  seconnaissance.  The 
exceedingly  important  pait  played  by  the  balloon  in  the 
siege  of  Paris  would  alone,  if  it  had  been  of  no  other  utility, 
render  it  one  of  the  most  valuable  inventions  of  the  last 
century. 

The  principle  of  the  parachute  is  so  simple  that  the  idea  Pan- 
must  have  occurred  to  persons  in  all  ages.  Father  Loubere,  ^^^ 
in  his  History  of  Siam,  published  two  centuries  ago,  teUs  of 
a  person  who  frequently  diverted  the  court  by  the  pro- 
digious leaps  he  used  to  take,  having  two  parachutes  or 
umbrellas  fastened  to  his  girdle.  In  1783  a  certain  M. 
le  Normand  practically  demonstrated  the  efficiency  of  a 
parachute  by  descending  from  a  high  house  at  Lyons;  but 
he  merely  regarded  it  as  a  useful  means  wheneby  to  escape 
from  fire.  To  Blanchard  is  due  the  idea  of  using  it  as  anBlas:^- 
adjunct  to  the  balloon.  As  early  as  1785  he  had  con- 
structed a  parachute,  to  which  was  attached  a  basket  In 
this  he  placed  a  dog,  which  descended  safely  to  the  ground 
when  the  parachute  was  released  from  a  balloon  at  a  con- 
siderable elevation.  It  is  stated  that  he  descended  himself 
from  a  balloon  in  a  parachute  in  1793;  but^  owing  to  some 
defect  in  its  construction,  he  fell  too  n^idly,  and  broke  his  leg. 

Andre  Jaques  Gamerin  was  the  first  person  who  success- GancJi 
fully  descended  from  a  balloon  in  a  parachute,  and  he 
repeated  this  experiment  so  often  that  he  may  be  said  to 
have  first  demonstrated  the  practicability  of  .using  the 
machine;  and,  in  fact,  that  he  invented  it  in  a  practical 
and  suitable  form.  In  1793  Gamerin  had  been  taken 
prisoner  at  Marchiennea,  and  he  was  confined  for  between 
two  and  jthree  years 'in  the  fortress  of  Bude,  in  Hungaiy. 
While  in  captivity  he  elaborated  in  his  mind  the  means  of 
descehding  from  a  balloon  by  meaiis  of  a  pcCrachute;  and 
on  October  22,  1797,  he  "made  lus  first- public  experi- 
ment. He  as&ended  from  the  park  of  Monceau  at  Paris, 
and  when  at  the  height  of  about  1^  mile  he  released  the 
parachute,  which  was  attached  to  the  balloon  in  place  of  a 
car;  the  balloon,  relieved  suddenly  of  so  great  a  weight, 
rose  very  rapidly  till  it  burst,  while  the  parachute  de- 
scended very  fast,  making  violent  oscillations  all  the 
way.  Gamerin,  however,  reached  the  earth  in  safety  upon 
the  plain  of  Monceau.  In  1802  Gamerin  came  to  England 
and  made  a  good  many  ascents  in  all  parts  of  the  country, 
many  of  which  excited  much  enthusiasm,  as  can  be  seen 
from  the  contemporary  accounts;  and  oz\  September  21, 
1802,  he  repeated  his  parachute  experiment  in  England. 

The  parachute:  was  dome-shaped,  and  bore  a  resemblance  G»n^^ 
to  a  large  umbrella.  The  case  or  dome  was  made  of  white  ^**^^ 
canvas,  and  was  23  feet  in  diameter.  At  the  top  waj  a  ^^^^ 
truck  or  round  piece  of  wood  1 0  inches  in  diameter,  with  a  Ecgisa^ 
hole  in  its  centre,  fastened  to  the  canvas  by  32  short  pieces  SeeFUl 
of  tape.  The  parachute  was  suspended  from  a  hoop  at- 
tached to  the  netting  of  the  balloon,  and  below  the  para* 
chute  was  placed  a  cylindrical  basket,  4  feet  high  and  2^  feet 
in  diameter,  which  contained  the  aeronaut.  The  ascent  took 
place  at  about  six  o'clock  from  North  Audley  Street.  London; 


PABACHUTSS,] 


AERONAUTICS 


201 


bdA  at  a  hrf^  of  aBout  (it  is  believed)  8000  feet,  Gamerm 
separated  the  parachute  from  the  bEtlloon.  For  a  few 
seconds  Ms  i^te  seemed  certain,  as  the  parachute  retained 
the  collapsed  state  in  which  it  had  originally  ascended,  and 
fell  veiy  rapidly.  It  suddenly,  however,  expanded,  and  the 
yaindity  of  its  descent  was  at  once  checked,  but  the  oscil- 
lations were  .ao  vfolent  that  the  car,  which  was  suspended 
j^  feet  belo^  was  sometimes  on  .a  level  with  the  rest 
of  Che  apparatus.  Some  accounts  state  that  these  osciUa- 
tions  increased^  others  that  they  decreased  as  the  parachute 
descended,  and  the  latter  seems  most  probable.  It  came 
to  the  ground  in  a  field  at  the  back  of  St  Pancras  Church, 
the  descent  having  occupied  rather  more  than  ten  minutes. 
Gamerin  was  hurt  a  little  by  the  violence  with  which  the 
basket  containing  him  struck  the  earth;  but  a  few' cuts  and 
a  slight  nausea  represented  all  the  ill  effects  of  his  fall , 
He  xnade,  certainly,  one  other  descent  in  a  similar  way  (as 
that  just  described  is  stated  to  have  been  his  third),  and 
we  believe  several  others  on  -the  Continent,  but  this  was 
the  only  one  ho  effected  in  Englasid. 
ytiiii  Jordaki  Kuparento,  a  Polish  aeronaut,  is  the  only  person 
"Hwwta  who  ever  made  any  real  use  of  a  parachute.  He  ascended 
from  Warsaw  on  July  24, 1808,  in  a  fire-balloon,  which,  at  a 
considerable  elevation,  took  fiire;  but  being  provided  with  a 
parachute,  he  was  enabled  to  effect  lus  descent  in  safety. 
:til  yodf  The  next  experiment  made  with  a  parachute  was  that 
Btede-  which  resulted  in  the  unfortunate  death  of  Mr  Robert 
SiM*^  Cocking.  So  early  as  1814  this  gentleman  had  lectured 
^'  on  the  subject  before  the  City  Philosophical  Society,  and 
also  before  the  Society  of  Arts.  He  always  retained  an 
interest  in  ballooning^,  and  made  two  ascents— one  with  Mr 
Sadler,  and  the  other  on  September  27,  1836,  with  Mr 
Green.  The  success  of  the  balloon  trip  of  Messrs  HoUond, 
Mason,  and  Oreen,  seems  to  have  incited  Mr  Cocking  to 
demonstrate  practically  the  truth  of  his  views.  He  accord- 
ingly constructed  a  suitable  parachute  on  his  principles,  and 
having  succeeded  in  obtaining  the  consent  of  Messrs  Hughes 
snd  6ye,  the  proprietors  of  Vauxhall  Gardens,  to  permit 
^e  ascent  to  be  made  there,  he  prevailed  on  Mr  Green 
to  ascend  in  his  great  Nassau  balloon  with  the  parachute 
attached.  The  great  defect  of  Gamerin's  umbrella-shaped 
parachute  was  its  violent  oscillation  during  descent,  and 
Mr  Cocking  considered  that  if  the  .parachute  were 
made  of  a  conical  form  (vertex  downwards),  the  whole 
of  this  oscillation  would  be  avoided;  and  if  it  were 
made  of  sufficient  size,  there  would  be  resistance  enough  to 
check  too  rapid  a 
descent.  He  there- 
fore constructed  a 
parachute  on  this 
principle,  the  radius 
of  which  at  its  widest 
part  was  about  17 
feet    It  was  stated 

in  the  public  an-  .^^^  ^..^^i  ^,  ^  v  pr  ii.—  ^rit**^ 
xiouncements  previ-  "^  "^^  n.  \.  V  /  ^  J^' '_Z^ 
ous  to  the  experi- 
ment that  the  whole 
weighed  223  lb;  but 
from  the  evidence 
at  the  inquest  it 
appeared  that  the 
weight    must    have  Cocking's  Parachute. 

been  over  400  lb.  Mr  Cocking's  weight  was  177  lb,  which 
was  so  much  additional  On  July  24,  1837,  the  trial 
€ook  place;  and  the  Nassau  balloon,  with  Mr  Green  and 
Mr  Spencer^  ^  solicitor,  in  the  car,  and  having  suspended 
Below  it  thfe  parf»Ahutej  in^e  car  of  which  was  Mr  Cocking, 
Ii)66  from  the  grow^d  at  twepty-five  minutes  to  eight  in 
€be  evenii^    A  good  djeal  of  diifificulty  was  experienced  in 


rising  to  a  suitable  height,  partly  in  consequence  of  ttie  n^ 
sistance  to  the  air  ofiered  by  the  ej^panded  patadu^ 
and  partly  owing  to  its  weight.  Mr  Cocking  wished  the 
height  to  be  8000  feet;  but  when  the  balloon  reached  the 
height  of  6000  feet,  it  being  then  nearly  over  Greenwich,  Mr 
Green  called  out  to  Mr  Cocking  that  he  should  be  unable 
to  ascend  to  the  requisite  height  if  the  parachute  was  to 
descend  in  daylight  Mr  Cocking  accordingly  let  slip  the 
catch  which  was  to  liberate  him  from  the  bedloon.  The 
parachute  for  a  few  seconds  descended  very  rapidly  but 
still  evenly,  until  suddenly  the  upper  rim  seemed  to  give 
way,  and  the  whole  apparatus  collapsed  (taking  a  form 
resembling  an  imibrella  turned  inside  out,  and  nearly 
closed),  and  the  machine 'descended  with  great  rapidity, 
oscillating  very  much.  When  about  two  or  three  hundred 
feet  from  the  ground,  the  basket  became  disengaged  from 
the  remnant  of  the  parachute,  and  Mr  Cocking  was  found 
in  a  field  at  Lee,  literally  dashed  to  piecea 

Mr  Green  and  Mr  Spencer,  who  were  in  the  'car  of  the 
balloon,  had  also  a«narrow  escape.  At  the  moment  the 
parachute  was  disengaged  they  crouched  down  in  the  car, 
and  Mr  Green  clung  to  the  valve-line,  to  permit  the  escape 
of  the  gaa  The  balloon  shot  upwards,  plunging  and 
rolling,  and  the  gas  pouring  from  both  the  upper  and 
lower  valves,  but  chiefly  from  the  latter,  as  the  great 
resistance  of  the  air  checked  its  egress  from  the  former. 
Mr  Green  and  Mr  Spencer  apf^ed  their  mouths  to  tubes 
communicating  with  an  air-bag  with  which  they  had  had 
the  foresight  to  provide  themselves,  otherwise  they  would 
certainly  have  been  suffocated  by  the  gas.  Notwith- 
standing this  precaution,  however,  the  gas  almost  totally 
deprived  them  of  sight  for  four  or  five  minutes.  Wheil 
they  came  to  thems^ves  they  found  they  were  at  a  height 
of  about  four  miles,  and  descending  rapidly.  They  effected, 
however,  a  safe  descent  near  Maidktone. 

Many  objections  were  made,  after  the  result,  to  the  form 
of  Mr  Cooking's  parachute;  but  there  is  little  doubt  that 
had  it  been  constructed  of  sufficient  strength,  and  perhaps 
of  somewhat  larger  size,  it  would  have  answered  its  pur* 
pose.  As  it  was,  the  upper  rim  Vas  made  of  tin,  which 
soon  gave  way.  Mr  Wise,  the  American  aeronaut,  made 
some  experiments  on  parachutes  of  both  forms  (Gamerin's 
and  Cocking's),  and  found  that  the  latter  always  were 
'much  more  steady,  descending  generally  in  a  spiral  curve. 

In  1839  Mr  Hampton  made  three  descents  in  a  para* 
chute,  on  Gamerin's 
pattern,  from  his  bal- 
loon, the  "Albion." 
He  followed  Gar- 
nerin's  example  in 
attaching  the  para- 
chute to  the  netting 
of  the  balloon,  so 
that  when  the  con- 
nection between  the 
two  was  severed  the 
latter  was  left  to  its 
own  devices.  Mr 
Hampton  took  mea- 
sures, however,  that  aunptotf  s  PapachnU 
it  should  descend  soon  after  the  parachute,  and  it  was 
generally  found  no  great  distance  off,  and  returned  to  hinu 
All  his  parachute  descents  were  safely  performed,  although 
in  one  he  was  a  good  deal  shaken. 

We  may  remark  that  a  descending  balloon  half-full  of 
gas  either  does  rise,  or  can  with  a  htde  management  be 
made  to  rise,  to  the  top  of  the  netting  and  take  the  form  of  a 
parachute,  thus  materially  lessening  the  rapidity  of  descent. 
Mr  Wise,  in  fact,  having  noticed  this,  once  purposely 
exploded  his  balloon  when  at  a  considerable  altitude,  and 


Mr  Hamp* 
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the  redfltance  offered  to  the  air  by  the  eoTelope  of  the 
balloon  was  sufficient  to  enable  him  to  reach  the  groond 
withoQt  iigary.  And  a  similar  thing  took  place  in  one  of 
Mr  Olaisher's  high  scientifio  ascents  (April  18»  186S), 
when,  at  a  height  of  about  2  miles,  the  sea  appeared 
directly  underneath;  the  gas  was  let  out  of  the  balloon 
as  quickly  as  possible,  and  the  velocity  of  descent  was  so 
great,  that  the  2  miles'  of  Tertical  height  were  passed 
through  in  four  minutes.  On  the  balloon  reaching  the 
ground  at  Newhaven,  close  to  the  shore,  it  was  found  to 
De  nearly  empty.  The  balloon  had,  in  fact,  for  the  last 
mile  or  more,  merely  acted  as  a  parachute;  the  shock  was 
a  severe  one,  and  all  the  instruments  were  broken,  but 
nothii^  serious  resulted  to  the  occupants  of  the  car.  * 

Numerous  attempts  have  been  made  both  to  direct 
balloons  and  contrive  independent  flying  machines.  After 
the  invention  of  the  balloon  by  the  brothers  Montgolfier, 
it  was  at  once  thought  that  no  very  great  difficulty  would 
be  found  in  devising  a  suitable  steering  apparatus ;  in  fact, 
it  was  supposed  that  to  rise  into  the  air  and  remain  there 
waa  the  chief  difficulty,  and  that,-  this  being  accomplished, 
the  power  of  directing  the  aerostat  would  be  a  secondary 
achievement  that  must  follow  before  long:  Accordingly, 
in  most  of  the  early  balloons  the  voyagers  took  up  oars, 
sails,  or  paddles,  which  they -diligently  worked  while  in  the 
air;  sometimes  they  thought  an  effect  was  produced,  and 
sometimes  not.  If  we  consider  the  number  of  different 
currents  in.  the  atmosphere,  it  is  no  wonder  that  some 
should  have  announced  with  confidence  that  their  course 
was  changed  from  that  of  the  wind  by  means  of  the  sails 
of  oars  that  they  used;  in  fact,  it  is  not  very  often  that  the 
whole  atmosphere  up  to  a  considerable  height  is  pioving 
en  mcuie  in  the  Same  -direction,  so  that  generally  the  course 
taken  by  Ihe  balloon^  as  determined  merely  by  Joining  the 
places  of  ascent  and  descent,  is  not  identicsJ  ^th  the. 
direction  of  the  wind,  even  when  it  is  the  same  at  both 
places.  Although  there  is  no  reason  why  balloons  should 
not  be  so  guided  by  means  of  mechanical  appliances' 
attached  to  tibem  as  to  move  in  a  direction  making  a  small 
angle  with  that  of  the  wind,  still  it  must  have  been  evident 
to  any  one  who  has  observed  a  balloon  during  inflation  on 
a  windy  day,  that  any  motion  ixi  which  it  would  be  exposed 
to  the  action  of  a  Strong  current  of  air  must  result  in  its 
destruction.  It  has  therefore  gradually  become  recognised 
that  the  balloon  is  scarcely  a  step  lit  all  towards  a  system  of 
aerial  navigation;  and  many  have  thought.that  the  principles 
involved  in  the  construction  of  a  flying  machine  must  be 
very  'difierenl  from  the  simple  statical  equilibrium  that 
subsists  when  a  balloon  is  floating  in  the  air.  "  To  navigate 
the  air  the  machine  must  be  heavier  than  the  air,"  has  fre- 
quently been  regarded  as  an  aziomj  ^and  there  can  be  nodoubt 
tixat  an  apparatus  constructed  of  such  light,  material  as  is 
necessary  for  a  baUoon  must  either  be  destroyed  or  become 
ungovernable  in  a  high  wind.  Recentiy,  however,.  M. 
Dupuy  de  L6me,  an  eminent  French  engineer,  has  con- 
structed and  made  expemnents  with  a  balloon  which  he 
considers  satisfies  some  of  the  conditions.  The  balloon  is 
spindle-shaped,  the  longer  axis  being  horizontal,  and  it 
contains  about- 120,000' cubic  feet  The  car  is  suspended 
below  the  middle  df  the  balloon,  and  there  are  provided  a 
rudder  and  a  screw.  The  'rudder,  consists  of  a  triangular 
sail  placed  beneath  the  balloon  and  near  the  rear,  and  is 
kept  in  position  by  a  horizontal  yard,  about  20  f^et  long, 
turning  round  a  pivot  in  its  forward  exh-enrity ;  the  height 
of  the  sail  is  16  feet,  and  its  surface  160  square  feet  Two 
ropes  for  working  the  rudder  extend  forward  to  the  seat  of 
the  steerar,  who  has  before ^lim  a  compass  fixed  to  the  car, 
the  central  part  of  which  will  contain  fourteen  men.  The. 
screw  is.  cimed  by  the  car,  and  is  driven  by  four  or  eight 
men  working  at  a  capstan.     A  trial  was  made  with  the 


machine  on  February  2,  1872,  on  a  windy  day,  and  M.  de 
Ldme  considered  that  he  had  been  enabled  by  his  screw 
and  rudder  to  alter  his  course  about  12^  (See  Sqxtri  o/tU 
AeronauiiecU  Society,  1872). 

Whatever  difficulties  may  present  theniselves  in  rega. 
lating  the  horizontal  movement  of  the  balloon,  there  can 
be  no  doubt  that  the  vertical  motion  could  be  obtained  by 
means  *of  a  screw  or  other  mechanical  means;  and  the 
power  of  being  able  to  ascend  or  descend  without  loos  of 
ballast  would  be  a  considerable  gain.  In  the  opinion  of 
many,  however,  the  balloon  is  not  worth  improvement  j 
and  as  ballooning  is  now  generally  practised  merely  as  a 
spectacle  by  which  the  aeronaut  or  showman  gains  his 
living,  it  is  not  Hkel^  fbsA  any  advancement  will  be  aade. 

Of  flying  machines,  in  which  both  buojrancy  and  motion 
were  proposed  to  be  obtained  by  purely  mechanical  means, 
Uie  number  has  been  very  great     Most  <^  the  projects 
have  been  chiinericai,  and  were  due  to  persons  possessed 
of  an  insufficient  knowledg^e  of  the  principles  of  natural 
philosophy,  both  theoretically  and  practically.    They  serve, 
however,  to  show  how  great  a  number  of  individuals  must 
have  paid  attention  to  the  matter,  and  even-jat  the  present 
tim^  several  patents  are  taken  ont  annually  on  the  subject 
We  do  not  propose  here,  to  give  an  account  of  any  of  these 
projects,  for  but  few  have  ever  passed  beyond  projects,  but 
will  me^y  refer  to 'Mr  Henson's  aerial  carriage,  which  in  Hom'i 
1843  attracted  some  attention.-    The  apparatus  was  an*^^^ 
elaborate  one,  and  ito  principal  feature  was  the  great  "*^ 
expanse  of  the  sustaining  plaoies.     The  machine  was  to 
advance  with  ite  front  edge  a  littie  raised,  the  effect  of  which 
would  be  to  present  ite  under  .surface  to  the  air  over  which 
it  was  passing;  the  resistance  df  this  air,  acting  on  it  like  the 
strong  wind  on  the  sails  of  a  windmfll,  would,  it  was  thought, 
prevent  the  descent  of  the  machine.     Mr  Henson  invented  a 
steam-engine  of  great  lightness,  but  he  proposed  that  the 
machine  should  be  started  down  an  inclined  plane,  ao  that 
the  steam-engine  would  only  have  to  make  up  for  the 
velocity  lost  by  the  resistance  of  the  air.     The  scheme 
never  came  to  anything. 

In  the  still  air  of  a  room  it  is,  of  cotxrse,  not  difficult  to 
attach  an  apparatus  to  a  balloon  so  as  tb  direct  ito  motion^ 
and  even  models  of  flying  machines  have  been  made  which, 
when  tried  in  a  room,  seemed  moderately  successfuL  Some 
instrumento  which  would  very  nearly  support  themselves 
in  the  air  were  shown  at  the  Aeronautic^  Sodety'a  exhi- 
bition at  the  Crystal  Palace.  A  good  deal  would  be 
accompliBhed  if  an  accurate  knowledge  of  the  exact  motion 
of  a  bird's  wing  could  be  obtained ;  in  fact,  until  this  is 
known,  or  tmtil  sufficient  experiments  on  the  resistance 
experienced  by  different-shaped  laminss  with  diflTerent 
motions,  are  nuule,  there  seems  little  chance  of  the  con- 
struction of  a  satisfactory  flying  machine,  unless  means 
can  be  found  to  make  a  steam-engine  of  mnch  less  weight 
than  18  at  pr^ent  necessaiy. 

In  1865  the  Aeronautioal  Society  pf  Great  Britain  waa  Aeroi 
founded,  tiie  officers  being — President,  the  Duke  of  Argyle ;  ^  ^ 
Treasurer,  Mr  J.  Glaisher;  and  Secretary,  Mr  Brearey.  It  ^^ 
has  published  an  annual  report  eveiy  year  since  [1873J,  con- 
teining  selections  from  the  papers  read  to  the  society,  and 
abstracte  of  the  discussiona  that  took  place  thereon  at  the 
meetings.  The  numerous  papers  submifted  to  this  society 
bear  witness  to  Ihei^reat  number  of  minds  that  are  engaf^&d 
on  the  solution  of  the  problem  of  aerial  navigation.  \)£ 
course,  not  a  few  of  the  methods  proposed  are  the  fanciful 
projects  of  ignorant  men,  but  some  show  the  careful  thonght 
and  elaborate  experiment  of  trained  engineers  and  other 
qualified  persons.  In  1868  the  society  held  an  exhibition 
of  flying  machines,  &c.,  at  the  Ciystal  Palace,  which  waa 
visited  by  m^ny  persons.  A  fire-balloon  of  a  M.  de  la 
Marne,  which  should  have  ascended  during  this  exhibition. 
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caught  fire  and  was  burnt  In  1871  a  seriea  of  experi- 
ments was  made  at  Penn'a  factory  (Oreenwich)  on  the 
resistance  of  different  shaped  planes  placed  at  different 
angles,  in  a  eonent  of  air  procfoced  by  a  rotary  fan.  In- 
TestigaftioDS  of  this  kind  not  only  form  the  first  step 
towards  obtaining  data  for  a  trae  knowledge  of  the  exact 
natore  of  flying,  hat  are  also  independently  of  high,  scientific 
interest  The  chief  object  of  the  society  is  to  bring  together 
those  persona  who  are  interested  in  the  sabject  of  aero- 
nautics (exo^t  balloonista  by  trade,  who  are  ineligible), 
and  to  encourage  those  who,  possessing  suitable  acquire- 
ments,, are  devoting  their  time  to  the  investigation  of  the 
question. 

Aerostatic  societies  have  also  been  founded  in  other 
countries;  but  although  they  have  been  inaugurated  with 
considerable  kiat,  more  than  one  have  already  terminated 
a  short-lived  career.    The  Vienna  society  seems,  however, 
to  have  been  unusually  active  during  the  recent  exhibi- 
tion ol  1873. 
^  of      The  principle  in  virtue  of  which  a  balloon  ascends  is 
se^jniii-  exactly  the  same  as  that  which  causes  a  piece  of  wood  or 
^UUooo.  ^^^^  material  to  float  partially  immersed  in  water,  and 
may  be  stated  as  foUows,  viz.,  that  if  any  body  float  in 
equilibrium  in  a  fluid,  the  weight  of  the  body  is  equal  to 
the  weight  of  the  fluid  displaced.     By  the  "fluid  dis- 
placed "  is  meant  the  fluid  which  would  occupy  the  space 
actually  occupied  in  the  fluid  by  the  body  if  the  body  were 
removed.     When  the  fluid  is  inelastic  and  incompressible, 
ie.,  a  liquid,  as  water,  its  density  is  the  saire  throughout, 
and  bodies  placed  in  it  either  rise  to  the  surface  and  float 
there  partially  immersed,  or  sink  to  the  bdttom.     Thus, 
cuppose  a  body  only  one-third  as  heavy  as  water  (in  other 
wonis,  whose  specific  gravity  is  one-third)  was  floating  on 
the  surface  of  water,  then,  as  the  weight  of  the  body  must 
be  equal  to  that  of  the  water  it  displaces,  it  is  clear  that  one- 
thiid  of  the  body  must  be  immersed.    In  the  case,  however, 
of  an  elaatic  or  gaseous  fluid,  such  as  air,  the  density  gradu- 
ally decreases  as  we  recede  from  the  surface  of  the  earth, 
for  each  layer  has  to  support  the  weight  of  all  above  it,  and 
as  air  18  elastic  or  compressible,  the  layers  near  the  earth  are 
more  pressed  upon,  and  therefore  denser  than  those  above. 
Thus,  if  a  body  lighter  than  the  air  it  'displaces  be  set 
free  in  the  atmosphere,  it  rises  to  such  a  height  that  the 
air  there  is  so  attenuated  that  the  weight  of  it  displaced  is 
equal  to  that  of  the  body,  when  equilibrium  takes  place, 
and  the  body  ascends  no  lugher.    In  all  cases,  thei^re, 
a  body  floating  in  the  air  is  totally  immersed,  and  it  can 
never  get  beyond  the  atmosphere,  and  floaty  as  it  were, 
vqpon  ita  surface. 

To  find,  therefore,  how  high  any  body  (lighter  than  the 
air  it  displaces),  sudi  as  a  balloon,  of  given  capacity  and 
weighty  will  rise,  it  is  only  necessary  to  calculate  at  what 
height  the  volume  of  a  quantity  of  air  equal  to  the  given 
capacity  will  be  equal  in  weight  to  the  given  weight 
Leaving  temperature  out  of  the  question,  the  law  of  the 
decrease  of  density  in  t^e  atmosphere  is  sxteh  that  the 

density  at  a  height  «is  equal  Xae'i'  x  the  density  at  the 
earth's  surface,  g  being  the  measure  of  gravity,  and  k  also 
a  constant;  the  value  of  -  is  called  the  height  of  the  homo-' 

geneoos  atmosphere,  viz.,  it  is  oqual  to  what  would  be  the 
height  of  the  atmosphere  if  it  were  homogeneous  through- 
oat,  and  of  the  same  density  as  at  the  earSi's  surface.  Its 
valne  may  b^  taken  at  about  26,000  feet  Thus,  let  Y  be 
the  Tolume  of  a  balloon  and  its  appurtenances,  car,  ropes, 
Ac.  (vis.,  the  number  of  cubic  f^t,  or  whatever  the  unit 
of  solidiiy  may  be,  that  it  displaces),  and  let  W  be  its 
weight  (including  that  of  the  gas),  then  it  will  rise  to  a 
h^^*-  avach  that 


W  «  V>  X  densitjr  of  air, 

jT  hmg  the  value  of  the  force  of  gravity,  and  i%  being  tlis 
density  of  the  air  at  the  surface  of  the  earth.  This  eqoa* 
tion  is  not  quite  accurate,  for  several  reaaonsr— (1)  because 
the  decrease  of  temperature  that  results  from  increase  of 
elevation  has  not  been  taken  into  account;  (2)  because  y 
has  been  taken  to  measure  the  force  of  .gravity  on  the 
earth's  surface,  whereas  it  should  represent  this  foree  at 
a  height  x;  this  is  easily  corrected  by  replacing  ff  by  S^t 

Vhere  g'^g: tz  ,  a  being  the  radius  of  the  earth,  but 

as  a  is  about  4000  miles,  and  x  is  never  likely  in  any  ordi- 
nary question  to  exceed  10  miles,  we  can  replace^  by^ 
without  introducing  sensible  error,  for  the  correction  due  to 
this  cause  would  be  much  less  than  other  uncertaintiea 
that  must  arise;  and  (3)  because  W  and  V  could  not  both 
remain  constant .  If  the  balloon  be  "hot  fully  inflated  on 
leaving,  so  that  the  gas  contaihed  in  it  can  expand,  then 
V,  the  volume  of  air  displaced,  will  increase;  while,  if  the 
balloon  be  full  at  starting,  the  envelope  must  either  be 
strong  enough  to  resist  the  increased  pressure  of  the  gas 
inside,  due  to  the  removal  of  some  of  the  pressiire  outside 
(owing  to  the  diminished  density  of  the  air),  or  some  of  tho 
gas  must  be  allowed  to  escape.  The  former  alternative 
of  the  second  case  could  not  be  compUed  with,  as  the  balloon 
v^ould  burst,  some  of  the  gas  must  therefore  escape,  and 
so  W  i^  diminished.  The  weight  of  gas  of  which  the 
balloon  is  thus  eased  cannot  properly  be  omitted  from  the 
calculation,  if  j;  be  considerable;  but  a  good  approximationj 
is  obtained  without  it,  as  the  weight  of  the  gas  that  escapes 
will  generally  bear  a  small  proportion  to  the  weight  of 
balloon,  car,  grapnel,  passengers,  &c.  The  true  equation 
(except  as  re^Lrds  temperature)  is  therefore,,  for  U  balloon 
full  at  starting — 

■        (^h1^  («+«)«    • 

v^  denoting  the  volume  actually  occupied  by  the  gas,  ^ 

denoting  y.       ., ,  viz.,  gravity  at  height  «,  and  p^  being 

the  density  of  the  gas  on  the  ground.  It  will  generally  be 
sufficient,  especially  when  temperature  is  omiUed,  to  take 
the  formula  in  the  approximate  form  written  previously. 
As  the  volume  of  air  diiqplaced'by  tihe  car,  ropes,  passengers, 
dbc,  is  usually  trifling  compared  to  that  duplaoed  by  the 
balloon  itself,  no  great  error  can  arise  from  taking  i^— V«. 
As  an  example,  let  us  find  how  high  a  balloon  of  100,000 
cubic  feet  capacity  would  rise  if  inflated  with  pure  hydrogen 
gas,  carrying  with  it  a  weight  of  3000  lb  (this  including 
the  weight  of  the  balloon  itself  and  appurtenances).  A 
cubic  foot  of  air,  at  temperature  32^  Fahr.,  and  under  a 
pressure  of  29*922  in.,  weighs  '080728  lb,  and  a  cubic 
foot  of  hydrogei^  weighs  '005592  lb,  so  Uuit  (supposing 
the  barometer  reading  on  the  earth  to  be  29*922  in.,  and  the 
temperature  ol  the  air  to  be  32^)  at  the  surface  of  tho 
earth  the  balloon,  &a,  weighs  3559  lb,  and  the  weight  of 
the  air  displaced  is  8073  lb.  The  balloon  will  therefore 
approximately  rise  to  such  a  height  x  that  100,000  cubic 
feet  of  air  shall  there  weigh  3559  lb;  and  « is  given  in  feet 
by  the  equation 

*  "*"■  807? 

or  •  «  26,000  (log  8073  -  log  3559), 

the  logarithms  being' hyperbolic;  if  common  or  Briggian 
logarithms  be  used,  the  result  must  be  multiplied  by 
2-30258  . . .  (the  reciprocal  at  the  modulus).    In  the  above 
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lease  we 'find  x  »  about  2^000  feet,  and  as  at  this  height 
r  rather  more  than  half  the  *gas  will  have  escaped  (it  having 
been  supposed  that  the  balloon  was  full  at  starting).  This 
onlj  reduces  the  value  3559  by  about  300,  and  l£e  result 
of  taking  it  into  account  is  only  to  increase  the  height  just 
found  by  about  200  feet.  If  2000  &  out  of  the  3000 
were  thrown  away  during  the  ascent,  the  balloon  would 
reach  a  height  of  about  10  miles;* the  weight  of  the  gas 
•that  escapes  is  here  important^  as,  if  it  be  not  taken  into 
account,  the  height  given  by  the  formula  is  oiily  about 
8  miles. 

In  actual  aerostation,  as  at  present  practised,  ordinary  < 
jcoal  gas  is  used,  which  is  many  times  heavier  than  hydrogen, 
being,  in  fact,  usually  not  less  than  half  the  specific  gravity 
'  of  air.    -Even  when  balloons  are  inflated  with  hydrogen, 
generated  by  the  action  of  sulphuric  acid  on  zinc  filings, 
'the  gas  is  very  far  from  pure,  and  its  density  is  often 
double  that  of  pure  hydrogen,  and  even  greater. 
*    The  hydrostatic  laws  relating  to  the  equilibrium  of  float- 
ing bodies  were  known  long  previous  to  the  invention  of 
the  balloon  in  1783,  but  it  was  only  in  ^e  latter  half  of 
the  18th  century  that  the  nature  of  gases  was  sufficiently 
understood  to  enable  these  principles  to  have  been  acted 
on.     As  We  have  seen,  both  Black  and  Cavallo  did  make 
use  of  them  on  a  small  scale,  and  if  they  had  thought 
it  possible  to  make  a  varnish  impervious  to  the  passage 
of  hydrogen  ,gas  they  could  have  easily  antidpated  the 
Montgolfiers.     As  it  was,  no  sooner  was  the  fire-balloon 
invented,  than  Charles  *at  once  suggested  and  practically 
carried  out  the  idea  of  the  hydrogen  or  inflammable  air 
ballooa 
Mathema-       The  mathematical  theory  of  the  rate  of  ascent  of  a 
tical  theory  balloon  possesses  remarkable  historic  interest,  from  the 
of  the        fact  that  it  was  the  last  problem  that  engaged  the  attention 
a  baUoon  •  ^^  ^^®  greatest  mathematician  of  the  last  century,  Euler. 
the  last    '  ^^^  nesr^  of  the  experiment  of  the  Montgolfiers  at  Annonay 
problem     on  June  5,  1783,  reached  the  aged  mathematician  (he  was 
that  en-      jq  iiis  77th  year)  at  St  Petersburg,  and  with  an  energy  that 
^tte  ^f^***    was  characteristic  of  him  he  at  once  proceeded  to  investi- 
of  Eulen    S**®  *^®  motion  of  a  gjobe  lighter  than  the  air  it  displaced. 
£or  many  years  he  had  been  all  but  totally  blind,  and  was 
in  the  habit  of  performing  his  calculations  with  chalk  upon 
a  black  board.     It  was  after  his  death,  on  September  7, 
1783,  that  this  board  was  found  covered  with  the  analytical 
investigation  of  the  motion  of  an  aerostat     This  investi- 
gation is  printed  under  the  title,  CalctU$  tur  les  Ballons 
Aerostatiquet  faUs  par  feu  M.  lAonard  Euler ^  ids  qu*on  les 
a  ircwvis  tur  ton  arioise,  aprks  ta  :iiioH  arrvvie  le   7 
Septembre  1783,  in  the  Memoirs  of  the  French  Academy 
for  1781  (pp.  264-268).     The  explanation  of  the  earlier 
date  is  tluit  the  volume  of  memoirs  for  1781  wasjiot 
published  till  1784.     The  peculiarity  of  Euler's  memoir  is 
that  it  deals  with  the  motion  of  a  closed  globe  filled  with  a 
gas  lighter  than  air,  whereas  the  experiihents  of  the  Mont- 
golfiers were  made  with  balloons  inflated  with  heated  air. 
.The  explanation  df  this  must  be  that  either  an  imperfect 
account  reached  Euler,  and  that  he  supplied  the  details 
himself  as  seemed  to  him  most  probable,  or  that  he,  like 
the  Montgolfiers  themselves,  attributed  the  rising  of  the 
balloon  to  the  generation  of  a  special  gas  given  off  by  the 
;  chopped  straw  with  which  the  fire  was  fed.    The  treatment 
of  the  question  by-  Euler  presents  no  particular  point  of 
'importance — ^indeed,  it  could  not;  but  the  fact  of  its  having 
'^ven  rise  to  the  closing  work  of  so  long  and  distinguished 
a  life,  and  having  occupied  the  last  thoughts  of  so  great  a 
mind,  confers  on  the  problem  of  the  balloon's  motion  a 
peculiar  interest. 
Motioiw  of      We  now  proceed  to  the  investigation  of  the  verfical 
a  baliooo.    motion  of  a  iKilloon  inflated  with  gas,  the  horizontal  motion, 
of  course,  being  always  equal  to  that  of  the  current  in 


which  it  is  placed.     In  supposing,  therefore,  the  balloon  to 
be  ascending  vertically  into  a  perfectly  calm  atmosphere, 
there  is  no  loss  of  generality.     There  are  two  uases  of  the 
problem,  viz.,  when  the  balloon  is  only  partially  filled  with 
gas  at  starting,  and  when  it  is  quite  fill^     The  motion  in 
the  former  case  we  shall  investigate  first,  as  the  balloon 
will^  ascend  till  it  -becomes  completely  full,  and  then  the 
subsequent  motion  will  belong  to  tiie  second  case.    We  may 
remark  that  it  h  usual  in  investigations  relating  to  the 
motions  of  a  balloon  to  regard  it  in.  the  way  that  Euler  did, 
viz.,  as  a  closed  inextensijble  bag,  capable  of  bearing  any 
amount  of  pressure.     In  point  of  fact,  the  neck  or  lower 
orifice  of  the  balloon  is  invariably  open  while  it  u  in  the 
air,  so  that  the  pressure  ioaide  and  outside  is  practically 
always  the  same,  a;id  when  the  balloon  continues  ascending 
after  it  has  become  quite  full,  the  gas  pours  out  of  the  neck 
or  IS  allowed  to  escape  by  opening  the  upper  valvei    It  is 
to  be  noticed  that  we  have  not  Uiought  it  necessary  to  trans* 
form  the  iormuls  obtained  in  such  wise  that  they  may  be 
readily  adapted  to  numerical  calculations  as  they  stand,  as 
our  object  is  rather  to  exhibit  the  nature  of  the  motion,  and 
clearly  express  the  conditions  that  are  fulfilled  in  the  case 
of  a  baUoon,  than  deduce  a  series  of  f ormulsb  for  practical 
use.    We  shall,  however,  indicate  the  simplifications  allow- 
able in  practiod  applications.    The  effect  of  temperature^ 
though  important,  is  neglected,  as  the  connection  between 
it  and  height  is  still  unknown.     It  was  chiefly  to  determine 
this  relation  that  Mr  Glaisher's  ascents  were  undertaken, 
and  at  the  conclusion  of  the  first  eight  he  deduced  an 
empirical  la\^  which  seemed  to  accord  pretty  well  with  the 
observations;  the  succeeding  twenty  ascents,  however,  failed 
to  confirm  this  law.     In  fact,  it  is  evident,  even  without  ob- 
servation, that  the  rate  of  the  decline  of  temperature  when 
the  sky  is  clear  must  differ  from  what  it  is  when  cloudy, 
and  thieit,  being  influenced  to  a.  great  amount  by  radiation 
of  heat  from  the  earth's  surface,  it  wUl  vary  from  hour  to 
hour.    Under  these  circumstances,  as  our  object  is  not  to 
deduce  a  series  of  practical  rules  for  calculating  heights, 
^c,  we  have.supposed  the  temperature  to  remain  constant 
throughouf  the  atmosphere.    The  assumption  of  any  law  of 
decrease  would  considerably  complicate  the  equations.    Per- 
haps the  simplest  law,  mathematically  considered,  wouki 
be  to  assume  the  curve  of  descent  of  temperature  to  be 
y^^"^.    The  curve  Mr  Ghdaher  deduced  from  Yoe  eight 
ascents  was  a  portion  of  a  hyperbola,  the  -constants  h&ng 
determined  empirically. 

IietMsthe  mass  of  the  balloon,  car,  ne^ing^  gas,  P^-^f^ 

sengera,  &c,  on  starting.  *  "^ 

Y^stiie  capacity  of  the  .envelope  of  the  baUoon  when^^^ 

fulL  *^ 

«^=the  volume  of  gas  at  the  pressure  of  the  air  intio-*^ 

ducedtnto  the  balloon  before  starting, 
vs  the  volume  (supposed  less  than  Y^  occupied»by  the 

gas  at  the  height  x, 
^adensity  of  the  gas  in  the  balloon  on  the  eartb. 
f  =      99  ,,  „       at  the  height  & 

#0 = density  of  the  air  on.the  earth. 
#  a      ,j  „  at  the  height  x. 

itsthe  initial  upwaJxL  velocity  of  the  balloon  (which  is 

introduced  for  the  sake  of  complete  geneiaiity, 

but  is  always  zero), 
lip  s  the  velocity  (vertically  upwards,  as  all  hoiiAXita] 

motion  is  ignored)  at  height  x. 

Then  the  equation  of  motion  at  any  time  previous  to  tba 
balloon  becoiiiing  completely  filled  is 


lAu 


du 
1^" 


'-M/-M*«rt', 


the  last  term  being  due  to  the  resistance  of  the  air,  wliich 
is  assumed  to  vary  directiy  as  the  square  of  the  vejocxty 
and  06  the  density  of  the  air.    In  very  slow  motions  tha 
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resistance  appears  from  ezperimenta  to  vary  pretty  nearly 
as  tbe  velocity;  and  when  the  motion  is  very  swift,  as  in 
the  case  of  a  rifle-buUet,  as  the  cube  of  the  velocity;  but 
when  the  motion  is  neither  very  rapid  nor 'very  slow,  the 
law  of  the  square  of  the  velocity  probably  represents  the 
truth  very  fairly.  By  g'  is  denoted  the  value  of  gravity 
at  the  height  Xy  so  that 

a  being,  as  above,  the  radius  of  the  earth.     In  the  exponen- 
tial term,  we  shall  replace  g*  by  g^  as  no  sensible  error  caa. 
result  therefrom.     The  value   of  <rv  is  constant,  as  by 
Boyle's  and   Marriotte's  law  it  always « cr.iv.     Writing, 
therefore,  for  brevity — 

(he  equation  of  motion  takes  the  form 

Ji^  (ST?!' 

whence,  following  the  usual  rule  for  the  integration  of 
Imear  differeutial  equations  of  the  first  order,  and  writing 
J[  for  r^,  for  convenience  of  printing. 


..x=^y^.x_^ 


r*«' 


-m««^Ki(-2iia-2iws) 


+  17^^-Ei(- 


...)] 


+  C. 


Herein  put  ^bO,  to  that  u-Kq,  and  we  have 

ii^V-"  =  a«»r-  ^  +  a{«-Ei(-«a)-wu!«-Ei(-2iMi) 

whence,  by  subtraction, 

-«M»-Ei(  -  Sua  -  2nx)  + ...  -  <~E1(  -  na)  +  •n«>-Ei(  -  Jwi)  - ., 
therefore 

+«M*-Ei(-  2na)+^«*^Ei(r-  Sua-  8n«) 


t] 


-^«»-Ei(-8««)  + 


■)] 


n  whicli  Ei  X  is  used  to  denote  the  exponential  integral  of 
t,  viz. :  /  ~  c£r,  according  to  a  recognised  notation.    The 

values  of  the  intend  Eir,  which  may  bo  regarded  as  a 
known  function,  have  been  tabulated  (see  Philosophical 
Transadumi  for  1870,  pp.  367-388).  - 

Wafthus  have,  except  for  temperature;  the  complete 
solution  of  the  problem  of  the  motion  oC.  the  balloon  so  far 
as  velocity  and  height  are  concerned;  it  would  not  be 
(tMsiblo  to  connect  the  time  and  the  height  except  by  .the 


performance  of  another  integration,  for  the  practicability  of 
which  it  would  be  neoeesary  t<f  submit  to  some  loss  of 
generality,  viz.,  we  should  have  to  regard  x  as  small  as 
compared  to  a,  and  take  X  as  small,  and  so  on.  This  equa- 
tion last  written  gives  the  motion  until  the  height  (say  A) 
is  attained  at  which  the  balloon  becomes  quite  full,  alter 
which  the  gas  begins  to  escape,  and  we  have  the  second 
case  of  the  problem. 

Before  proceeding,  however,  to  the  discussion  of  this 
second  case,  it  is  worth  while  to  examine  the  solution  more 
carefully,  leaving  out  of  consideration  quantities  that  make 
no  very  great  difference  in  the  practical  result,  for  the  sake 
of  simpUcity.  Supposing,  then,  gravity  to  be  constant  at 
all  heights,  and  X  to  be  zero,  the  equation  of  motion  takes 
the  simple  form 

<f.u»    ^ 

whence  t**-V=/te;  . 

and  we  see,  what  is  pretty  evident  from  general  reasoning, 
that  if  a  ludloon,  partially  filled,  rises  at  all,  it  will  at  least 
rise  to  such  a  height  that  it  will  become  completely  full  , 

The  letters  meaning  the  same  as  before,  the  equation  of  MotrooDl 
motion  of  a  balloon  completely  filled  at  starting  is  *  hallooa 

\      J  t     e  .      full  at 

or  substituting  for  p  and  o-  their  values 


+VoP,(l-«— )  \  -Au»e-* 


The  integral  of  this  differential  equation  could  be  obtained 
in  series  as  before,  only  that  the  resulting  equations 
would' be  more  complicated.  As  we  do  not  propose  to 
discuss  the  formulae  obtain^,  it  will  be  sufficient  for  our 
purpose  to  deduce  an  approximate  solution  by  neglecting 
Vif>t(l  -  <"■■•)  comjMLred  to  M,  viz.,  neglecting  the  mass*  of 
the  gas  that  has  escaped  during  the  ascent  compared  to  the 
mass  of  the  whole  balloon  and  appurtenances.  It  must  be 
borne  in  mind,  however,  that  when  coal  gas  is  need,  and 
the  ascent  is  to  a  great  height,  the  mass  of  gas  that  escai>es 
is  by  no  means  insensible.    The  equation  thus  becomes  ' 

or 


du* 


'^ 


+««- 


y  being  ^ .    This  is  an  equation  which  can  be  integrated 

in  exactly  the  same  way  as  that  previously  considered,  viz., 
by  multiplying  by  a  factor  ^"',  and  integrating  at  once; 
thus, 


U^f^ 


•«*(£« 


+C 


=w{---^V/^,(-. 


-U-^ 


-n{«^Ei(-na-nx)-iiw*-Ei(-2«a-2na:)-|-...  j 
+«{e^--Fi(-2fia-2rw)-m€»^Ei(-3na«:iuO>:.,,»}J 
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and  C  IB  detennined  as  before  by  patting  x  *b  0,  when  we 
have  «">«,. 

In  thia  case  «,  is  not  zero,  except  when  the  balloon 
starts  from  the  earth  quite  full  Thj»  general  case  isj  when 
the  balloon  is  only  partially  filled  on  leaving;  the  previous 
equations  then  hold  until  a  height  A,  at  which  it  becomes 
quite  full,  when  the  motion  changes,  and  ia  as  just  investi- 
gated. Then  ii^  becomes  the  velocity  at  the  height  k,  and 
everything  is  measured  from  this  height  as  if  from  the  sur^ 
face  of  the  earth,  a  being  then  the  radius  of  the  earth '+  k, 
p^  (T,  the.  densities  at  height  k,  and«f>;  <r  at  height «  +  A» 
&c  We  have  therefore,  except  as  regards  time,  completely 
determined  the  motion  of  a  balloon  inflated  with  gas  in  an 
atmosphere  of  constant  temperature..  The  introduction  of 
.  temperature  would  modify  tjie  moti6n  considerably,. but  in 
the  preset  state  of  science  it  cannot  be  taken  into  accounl/ 
Principle  The  general  principle  of  the  equilibrium  of  a  fire-bialloon 
of  th«  flro-  is^  of  course,  identical  with  that  of  a  gas-balloon ;  but  tbe 
**^«»*  motion  is  different,  as  the  degree  of  buoyancy  at  each 
moment  varies  with  the  temperature  of  the  air  within  the 
balloon,  and  therefore  with  the  heat  of  the  furnace  by 
which  the  air  is  warmed.  Dry  air  expands  irf  i^  P^^^  ^^  ^^ 
volume  for  every  inp^'ease  of  temperature  of  1  centigrade, 
or  Y^T^^  o^  i^  volume  for  every  increase  of  temperature 
of  l**  Fahr.  If,. therefore,  the  air  in  an  envelope  or  bag 
be  heated  60^  Fahr.  more  than  the  surrounding  air,  the 
air  within  the  bag  will  expand  ^^th  of  its  volume,  and 
this  air  must  therefore  escape.  The  air  within  the  bag 
weighs  less,  therefore,  than  the  air  it  displaces  by  the 
^fyth  part  of  the  latter;  and  if  the  weight  of  this  be 
greater  than  the  weight  of  the  bag  and  appurtenances,  the 
latter  will  ascend.  It  is,  therefore,  always  easy  to  calcu- 
late approximately  the  ascensional  power  of  a  fir^-balloon 
if  the  temperature  of  the  surrounding  air  be  known,  and 
also  the  mean  temperature  of  the  air  within  the  ballooBL 
Thus,  let  the  balloon  contsdn  V- cubic  feet  of  hot  air  at  Che 
temperature  t'  (Fahr.),  and  let  the  temperature  of  the 
surrounding'  air  be  t  (Fahr.)  Also,  suppose  the  weight  of 
the  balloon,  car,  dec,  is  W  lb,  and  let  the  barometer  readiiig 
be  k  inches,  then  the  ascensional  power  is  equal  to  the 
weight  of  the  air  displaced  -  weight  of  the  heated  air 
-W  lb,  viz., 

h      (Vx -080728  Vx -080788  )^     «»,. 

29-922  I  r~7535~*  TT^t^  i 
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-0B0728  lb  being  the  weight  of  a  cubic  foot  of  air  at  tem- 
perature 32^  under  the  pressure  of  one  atmosphere,  viz., 
when  the  reading  of  the  barometer  is  29  '922  in.  Of  course, 
the  motion  depends  upon  the  temperature  of  the  air  in  the 
balloon  as  due  to  the  furnace,  if  the  latter  is  taken  up  with 
the  baUooQ  ;  but  if  the  air  in  the  balloon  is  merely  warmed, 
and  the  balloon  then  set  free  by  itself,  the  problem  is  an 
easy  one,  as  the  rate  of  cooling  can  be  determined  approxi-. 
mately^  but  it  is  destitute  of  interest  We  Kave  said  that 
dry  air  increases  its  volume  by  rfi-th  part  for  every  in- 
crease of  1"*  (Fahf.),  but  the  air  is  generally  more  or  less 
saturated  with  moisturei  This  second  atmosphere,  formed 
of  the  vapour  of  water^  ia  superposed  over  that  of  the  dr, 
as  it  were,  and,  in  a  very  canful  consideration  of  the 
question,  diould  be  taken  into  account.  Even,  however, 
when  the  air  is  completely  saturated  with  moisttLie  but 
little  difference  is  produced ;  so  that  for  all  practical  pur- 

rBs  the  presence  of  the  vapour  of  water  in  the  air  may 
Ignored.     Of  oouxse  the  amount  ol  vapour  dcpe&di  on 


ithe  dew-point,  and  tables  of  the  pressure  of  the  vapour  of 
water,  a^  different  temperatures  ars  given  in  moat  ijoodeni 
works  on  lieat;  but,  as  has  been  stated,  the  mafter,  in  an 
aeronautical  point  of  view,  is  of  very  little  importanca 
kt  first  it  was  supposed  that  the  cause  of  the  ascent  of  die 
balloon  of  the  Montgolfiers  was  traceable  to  the  genersti<m 
of  gas  and  smoke  from  the  damp  straw  which  was  set  light 
to ;  but  the  advance  of  science  showed  that  the  fire-baUoon 
owed  its  levity  merely  to  the  rarefaction  of  the  air  produced 
by  the  heat  generated. 

A  formula  giving  the  height,  in  terms  of  the  readings  of  Hci^rf 
the  barometer  and  thermometer,  on  the  surface  of  thet^^ 
earth,  and  at  the  place  the  height  of  which  is  required,  i^^*^!^ 
easily  obtained  from  the  principles  of  hydrostatics.  TheJ ti»ln 
formula  given  by  Laplace,  reduced  to  EngUah  onit^  is-*  meter  ud 


meter. 


Z=log(J)  xeoi69(l+l±^^)(l+-008837  ebs  S  L) 

/      «-h6225I\ 
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Z  being  the  height  required  in  feet,  h,  h'  the  heights  of  the 
barometer  in  inches  at  th&lower  and  upper  stations,  t,  f  the 
temperatures  (Fahr.)  of  the  air  at  tns  lo^er  and  upper 
stations,  L  the  latitude,  s  the  approximate  altitude,  and 
20,886,900  the  earth-'s  mean  radius  in  feet  This  was  the 
formula  used  by  Mr  Qlaisher  for  the  reduction  of  his 
observations.  )t  is  open  to  the  obvious  defect  that  the 
temperature  is  assumed  uniform,  and  equal  to  the  mean  of 
the  temperature  at  thd  upper  and  lower  stations ;  bi^t  tiU 
the  .'law  of  decline  of  temperature  is  better  determined, 
perhaps  this  is  as  good  an  approximation  to  the  truth  as 
we  can  have  without  introdudng  heedless  complication  in 
the  formula. 

A  sphere  is  not  a  developable  surfoce^-^e.,  it  cannot  be8ba(ic'< 
divided  in  any  manner  so  as  to  admit  of  its  being  8pftadK»|>^> 
out  flat  upon  a  plahe,  so  that  no  spherical  balloon  oould  be^**^ 
made  of  i(t^  plane- material .  However,  the  silk  or  cotton 
of  which  balloons  are  manufactured  is  sufSciently  flexible 
to  prevent  any  deviation  from  the  sphere  being  noticeabla 
Balloons  are  made  in  ff^es,  a  gore  being  what^  in  spberical 
trigonometry,  is  called  a  lune,  viz.,  the  surface  enclosed 
between  ..two  meridians.     The  approximate  shape  of  these 
gores  is  very  easy  to  calculate. 
Thus,  let  ABEO  be  a  gore, 
then  the  sides  ABE,  AGE, 
are    not   arcs  of    cirdes,   but 
curves  of  sines,  vis.,  PQ  bears 
to  DB  theratio  that  sin  AP 
does   to  sin   AD,  or,  which 
comes  to  the  same  thing,  sup> 
posing    AD«90*,    and   AP 
-  »^  then  PQ  -  BD  sin  x^ 
It  is  thus  easy,  by  means  of  a 
table  of  natural  sines,  to  form 
a  pattern  gore,  whatever  the 
required  number  of  g^res  may 
be.     Thus,  supposing  there  are 
to  be  »  gores,  then  B  0  must 

be  -th  of  the  drcumCerence — 

viz.,  ^ths  of  AE;   and  BD 

and  A  D  being  given,  aiiy  num- 
ber of  points  can  be  found 
on  the  curve  ABE  in  the 
manner  indicated  abova  A 
slight  knowledge  of  spherical 

trigonometry  shows  the  xeascm  for  the  above  mlei  Hal* 
loons,  as  usually  constmcted,  are  apherical,  except  for  the 
neck,  whidi  is  mads  to  slope  down,  so  that  the  whole 
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ihape  rttombles  ratker  that  of  a  pear.     The  pattern  gore 
should  originaUy  be  made  as  if  for  a  spherical  balloon,  and 
afterwards  the  alight  modification  necessary  for  the  forma- 
tion of  the  n^sk  ^onld  be  applied. 
ftBtne      The  gores  are  sewn  together,  and  a  small  portion  of  the 
Hob  or*    upper  end  of  each -is  cut  away,  so  as  to  leave  an  aperture  at 
^'*'    the  top  of  the  balloon  of  from  1  to  3  feet  in  diameter. 
This  &pace  is  occupied  by  the  valve,  which  is  generally 
made  of  strong  wood,  and  consists  of  two  semicircular 
shutters  hinged  to  a  diameter  of  the  circular  frame,  and 
kept  cIo9^  hj  a  spring.     The  valve  is  opened  by  pulling  a 
string,  technically  called  the  valve-line,  which  passto  dou-n 
through  the  balloon  and  out  at  the  lower  orifice  in  which 
the  neck  terminates.     The  network  which,  like  the  gores, 
is  attached'  to  the  circumferences  of  the  valve,  passes 
over  the  surface  of  the  balloon,  and  supports  the  ring  or 
hoop  from  which  the  car  is  suspended  by  half  a  dosen 
strong  ropes,  of  perhaps  4  or  5  feet  in  length.     The  net- 
trork  is  thus  stretched  between  the  valve  and  the  ring.     It 
13  very  important  that  all  the  ropes  by  which  the  car  hangs 
from  the  ring  should  be  so  adjusted  that  each  may  bear 
pretty  nearly  the  same  weight,  as  otherwise  the  whole  net- 
ting and  balloon  will  be  strained,  and  perhaps  to  a  serious 
extent    The  car  is  usually  merely  a  large  basket  made  of  ^ 
wicker-work.     The  neck  of  the  balloon  should  be  7  or  8 
feet  above  the  car,  so  that  the  aeronaut  can  easily  reach  it 
by  mounting  into  the  ring.     The  best  material  for  the 
envelope  is  silk ;  but  on  account  of  the  expense  cotton  or 
alpaca  is  generally  used :  in  all  cases  it  must  be  varnished, 
io  order  to  render  it  more  impervious  to  the  ^as.     The 
grapnel  or   anchor  is  a  large  five-pronged  hook  attached 
to  the   riog   by   a   rope    100  or    120  feet   long.      The 
fim  care   of  the   aeronaut  on   leaving  the   earth   is  to 
lower  the  grapnel  gently  to  the  full  eztept  that  the  rope 
will  permit.      Thus,  when  the  balloon  is  in  the  air,  the 
grapnel   hangs  duwn  below  it,  and  when  the  descent  is 
being  effected,  is  the  first  thing  to  touch  the  ground.     If 
the  descent  is  well  managed,  and  the  balloon  is  moving 
downwards  slowly,  the  weight  of  which  it  is  relieved  when 
the  grapnel  is  supported  by  tbe  earth  checks  any  further 
descent,  and  the  wind  carries  the  balloon  along  boruootally, 
the  grapnel  trailing  over  the  ground  until  it  catches  in 
some  obstruction  and  is  held  fast.     The  balloon  is  then  in 
much  about  the  same  position  as  a  kite  held  by  a  string,  and 
if  the  wind  be  strong,  plunges  about  wildly,  striking  the 
ground  and  rebounding,  until  the  aeronaut,  "by  contmued  use 
of  the  vafve-Une,  has  allowed  sufficient  gas  to  escape  to 
deprive  it  of  all  buoyancy  and  prevent  its  rising  again. 
tte  of     The  chief  danger  attending  balloonmg  lies  in  the  descent , 
^     for  if   a  strong  wind  be  blowing,  the  grapnel  will  some- 
times trail  for  miles  over  the  ground  at  the  rate  of  ten  or 
twenty  miles  an  hour,  catching  now  and  then  in  hedges, 
ditches,  root*i  of  trees,  &c. ;  and,  after  giving  the  ballbon  a 
temble  jerk,  breaking   loose  again,  till  at   length   some 
obstruction,  such  as  the  wooded  bank  of  a  stream,  affords 
a  firm  bold     If  the  balloon  has  lost  all  its  buoyant  power 
by  the  eaoBpe  of  the  gas,  the  car  also  drags  over  the  ground. 
But  evea  a  very  rough  descent  is  usually  not  productive  of 
any  very  ^nous  consequences ,  as,  although  the  occupants 
of  the  ca^  generally  receive  many  bruises,  and  are  perhaps 
cut  by  the  ropes,  it  rarely  happens  that  anything  worse 
occurs.      On  a  day  when  the  wind  43  light  (supposing  that 
there  is  no  want  of  ballast)  nothing  can  be  easmr  than  the 
descent,  and  the  aeronaut  can  decide  several  miles  off  on 
the  field  in  which  he  will  alight     It  is  very  unportant  to 
have  a  gpod  supply  of  ballast,  so  as  to  be  able  to  check  the 
rapidity  of  the  descent,  as  in  passing  downwards  through 
a  wet  'dond  the  weight  of  the  balloon  is  enormously  in- 
creased by  the  water  deposited  on  it;  and  it  there  is  no 
bdliast  to  throw  out  to  compensate  this  accession  of  mass. 


the  velocity  is  sometimes  very  great  It  is  also  convenient, 
if  the  district  upon  which  the  balloon  is  descending  appear 
unsuitable  for  landing,  to  be  able  to  rise  again.  The 
ballast  consists  of  fine  baked  sand,  which  becomes  so  scat- 
tered as  to  be  inappreciable  before  it  has  fallen  far  below 
the  balloon.  It  is  token  up  in  bags,  containing  about 
i  cwt  each.  The  balloon  at  starting  is  liberated  by  a 
spring  ca(ch  which  the  aeronaut  releases,  and  the  ballast 
'should  be  so  adjusted  that  there  is  nearly  equilibrium 
before  leaving,  else  the  rapidity  of  ascent  is  too  great,  and 
has.  to  be  checked  by  parting  with  gasi  It  is  almost  im- 
possible to  liberate  the  balloon  in  such  a  way  as  to  avoid 
g^iving  it  a  rotaiy  motion  about  a  vertical  axis,  which  con- 
tinues during  the  whole  time  it  is  in  the  air.  This  rotation 
makes  it  difficult  for  those  in  the  car  to  discover  in  what 
direction  they  are  moving;  and  it  is  only  by  looking  down 
along  the  rope  to  which  the  grapnel  is  suspended  that  the 
motion  of  the  balloon  over  the  country  below  can  be  traced 
We  may  medtion  that  the  upward  and  downward  motion 
at  any  instant  is  ^,t  once  known  by  merely  dropping  over 
the  side  of  the  car  a*  small  piece  of  paper:  if  the  paper 
ascends  or  remains  on  the  same  leveJ  or  stationary,  the 
balloon  is  descending;  while,  if  it  descends,  the  balloon  is 
ascending.  This  test  is  so  delicate  that  it  sometimes 
showed  the  motion  at  a  particular  instant  with  more  pre- 
cision than  did  Mr  Glaisher's  very  delicate  instruments. 

Contrivances  are  often  proposed  by  which  the  valve 
might  be  opened  in  less  crude  ways  than  by  merely  pulling 
a  string  attached  to  it ;  by  which  the  jerks  produced  by  the 
catching  of  the  grapnel  might  be  diminished,  4ca  These  im- 
provements are  not  adopted,  because  simplicity  is  requisite 
before  everything.  Any  mechanical  contnvance  might  be 
broken  and  rendered  useless  by  the  first  blow  of  the  car  on 
the  earth ,  whereas  the  primitive  arrangements  in  use  are 
such  that  scarcely  any  rough  treatment  can  impair  their 
efficiency. 

The  most  important  works  that  have  appeared  On  the  Works  a 
subject  of  aerostation  are —  a«rofts- 

f  *  tion. 

Dogdalua,  cr  Mtchanxeal  Motions,  by  Bishop  WiUdns.  London, 
1648  ,  A  Treatise  on  the  Nature  and  Properties  of  Air  and  other 
Permanently  Elastic  Fluids,  by  Tiberiqs  CavalJo,  LoDdoa,  1781  ; 
AocounX  of  the  First  AeruU  Voyage  tn  England,  vx  a  Serves  of 
LsiUrs  to  his  Ouardvin,  by  Vincent  Luuardi,  Loudon,  1784 ; 
History  and  Practice  of  Aerostation,  by  Tiberius  Cayall^  Loodoo, 
1785;  AuTuUs  of  same  Remarkabls  Aerial  and  Alpine  Voyagm, 
including  those  of  the  author,  by  T.  Forster.  London,  1832 ; 
Aeronaulioa,  by  MoDck  Mason,  London.  1838  ;  A  System  of  Aero- 
nav^ties,  comprehending  its  Bartiest  Investigations,  by  John  Wiae, 
Philadelphia,  1850  .  Astra  Casira^  Experiments  and  Adventures  in 
the  Atmosphere,  by  Hnttoo  Tumor,  Loodoti,  1865  ;  f^oytiges  Atnens, 

KT  J.  Glaisher.  C.  FlaDimahon,  W.  de  FonvieUe,  et  G  Tissaodier, 
ins,  1870. #ibe  aaioe  translated  into  English  and  published, 
edited  by  James  Olaisher,  under  the  title.  Travels  tn  the  Air, 
London,  1871. 

All  the  above  books  we  have  seen  ourselves,  and  used 
in  the  preparation  of  the  present  article.  Astra  Castra^ 
is  a  work  of  530  pp.  large  quarto ,  it  consists  chiefly  of 
extracts  from  other  works  and  writing;),  and  it  is  useful 
as  affording  data  for  a  history  rather  than  as  a  history 
itself.  On  pp.  463-465  is  a  list  of  books  and  papers  on 
aeronautics,  which  seems  fairly  complete  up  to  the  dato 
1864.  >  In  the  list  are  also  included  memoirs,  and  papers 
which  we  have  not  noted  in  the  last  paragraph,  as  the  most 
unportant  of  them  are  referred  to  under  their  special  sub- 
jects in  the  course  of  this  article.  We  should  advise  ' 
any  one  desirous  of  studying  the  history  of  aeronautics  to 
consult  Mr  Tumor's  list  m  Astra  Castra,  which  is  the 
most  perfect  we  have  met  with.  He  has  marked  with  au 
asterisk  those  works  that  may  be  consulted  by  the  public 
in  the  library  of  the  Patent  Office,  which  CQntaihs,  biesides 
books,  a  valuable  collection  of  prints  and  broadsheets  oo 
the  subject  of  aerostation.  (j.  a) 
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^  iEETSZEN',  PiETEB,  called  "Long  Peter" on  account  of 
1li8  height,-  an  historical  painter  of  great  merit  as  regards 
Iwth  drawing  and  colouring,  was  bom  at  Amsterdam  in 
1520,  and  died  in  1573.  When  a  youth  he  distinguished 
himself  bj  painting  homely  scenes,  in  which  he  reproduced 
articles  of  furniture,  cooking  utensils,  d^c,  with  marvellQas 
fidelity,  but  he  afterwards  cultivated  historical  painting, 
^yeral  of  his  best  works — altar-pieces  in  varidus  churches 
— ^were  destroyed  in  the  religious  wars  of  the  Netherlands. 
An  excellent  specimen  of  his  style  on  a  small  scale,  a 
picture  of  the  crucifixion,  may  be  seen  in  the  Antwerp 
iluseum.  ^rtszen  was  a  member  of  the  Academy  of 
St  Luko,  in  whose  books  he  is  entered  as  Langhe  Peter, 
icAUder,    Three  of  his  sons  attained  to  some  note  as  painters. 

^S  is  commonly  translated  brcus,  but  the  ssa  of  the 
Romans,  like  the  x^Axos  of  the  Greeks,  was  used  to^signify 
-not  only  pure  copper,  but  also  a  bronze,  or  alloy  of  copper 
and  tin.  ^rcusy  in  the  modem  acceptation  of  an  alloy  of 
Gi^per  and  zinc,  was  unknown  to  the  ancients.  *  The  cdtting 
instruments  of  the  ancient  Greeks,  Romans,  and  Egyptians 
were  originally  of  bronze.  The  Romans  borrowed  their 
arms,  as  well  as  their  money,  from  the  Etmscans. 
Analysis  of  the  bronzes  of  these  nations  shows  that  they 
contained  about  1 2  per  cent  of  tin,  which  gave  them  hard- 
ness and  the  capability  of  receiving  a  good  edge.  As  the 
most  ancient  coined  money  of  the  Romans  was  of  copper  or 
bronze,  obs  came  to  be  used  for  money  in  general^  even  after 
the  introduction  of  silver  and  gold  coinage;  Oiud  ass alienum 
was  used  to  signify  borrowed  money,  debt  jEs  equestre, 
jEs  hordearium,  /£s  milUare,  were  terms  for  the  pay  of 
Roman  soldiers  (previous  to  the  introduction  of  the  regular 
stipendium)t  which  was  furnished,  it  .would  appear,  not 
from  the  public  treasury,  but  by  certain  private  persons  as 
decreed  by  the  state.  The  first,  which  amounted  to  10,000 
asses,  was  the  purchase-money  of  the  horse  of  an  eqnes. 
The  second,  amounting  to  2000  asses,  was  the  pay  of  an 
eques,  and  was  furnished  by  unmarried  women,  widows, 
and  orphans,  if  possessed  of  a  certain  amount  of  property. 
The  cu  militare,  reckoned  by  Niebuhr  at  1000  asses  a 
year,  was  the  pay  of  a  foot  soldier.- 

iESCHINES,  an  Athenian  philosopher,  said  to  have 
been  the  son  of  a  sausage-maker.  He  was  continually 
with  Socrates;  which  occasioned  that  philosopher  to  say  that 
the  sausage-maker's  son  was  the  only  person  who  knew  how 
to' pay  a  due  regard  to  him.  It  is  alleged  that  poverty 
obliged  him  to  go  to  Sicily  to  the  court  of  Dionysius;  and 
that  he  met  with  great  contempt  from  Plato,  but  was  ex- 
tremely well  received  by  Aristippus,  to  whom  he  showed 
some  of  his  dialogues,  receiving  from  him  a  handsome  sum 
of  money.  He  did  not  venture  to  profess  philosophy  at 
Athens,  Plato  and  Aristippus  being  in  such  high  esteem ; 
but  he  opened  a  school,  in  which  he  taught  philosophy  to 
maintain  himseif  He  afterwards  wrote  orations  for  the 
forum.  Phrynicus,  in  Photius,  ranks  him  amongst  the 
best  orators,  and  mentions  his  orations  as  the  standard  of 
the  pure  Attic  style.  Herraogenes  has  also  spoken  very- 
highly  of  him.  He  wrote,  besides,  several  dialogues: — I. 
Concerning  virtue,  wh'ether  it  can  be  taught;  2.  Eryxias, 
or  Erasistratus:  concerning  riches,  whether  they  are  good; 
3.  Axiochu^:  concerning  death,  whether  it  is  to  be  feared, — 
but  those  extant  on  the  several  subjects  are  not  genuine 
•remains.  M.  le  Clerc  has  given  a  Latin  translation  of 
•them,  with  notes  and  several  dissertations,  entitled  SUvce 
FhilologiccB. 

>ESCHINES,  a  celebrated  Grecian  orator,  was  bom  in 
Attica  389  years  before  the  Christian  era.  According  to 
his  own  account,  he  was  of  distinguished  birth ;  according 
to  that  of  Demosthenes,  he  was  the  son  of  a  courtesan,  and 
ft  humble  performer  in  a  company  of  comedians.  But 
"wTi^tever  was  the"  true  history  of  his  birth  and  early  life, 


his  services  as  a  soldier,  and  his  talents,  which  were  con- 
siderable, procured  him  great  applause;  and,  as  a  public' 
speaker,  he  became  a  formidable  rival  to  Demoathenea 
himself.  The  two  orators,  inspired  probably  with  mutual 
jealousy  and  animosity,  became  at  last  the  strenuous 
leaders  of  opposing  parties.  iEschines  had  almost  from  the 
first  advocated  peace  with  Philip  of  Macedon,  and  having 
l;ieen  sent  on  several  embassies  to  negotiate  with  the  king, 
had  been  treated  with  much  respect.  He  was,  in  conse 
quence,  accused  by  Demosthenes  of  having  received  money 
as  a  bribe  when  he  w^  employed  on  one  of  these 
embassies.  He  indirectly  retaliated  by  bringing  an  accu* 
sation  against  Ctesiphon,  the  friend  of  Demosthenes,  for 
having  moved  a  decree,  contrary  to  the  laws,  to  confer  on 
Demosthenes  a  golden  crown  as  a  mark  of  public  appro* 
bation.  A  numerous  assembly  of  judges  and  citizens  mot 
to  hear  and  decide  the  question.  Each  orator  employed 
all  his  powers  of  eloquence;  but  Den^osthenes,  with  superior 
talents,  and  with  more  justice  on  his  side,  was  victorious; 
whereupon  iEschines  went  into  exile.  According  to  Plutarch, 
the  resentment  of  Demosthenes  was  now  softened  into 
generous  kindness;  for  when  iEschines  was  going  into 
banishment,  he  requested  him  to  accept  of  a  sum  of  money; 
which  made  him  exclaim,  "How  do  I  regret  leaving  a 
country  where  I -have  found  an  enemy  so  generous,  that  I 
must  despair  of  ever  meeting  with  a  friend  who  shall  be 
like  lum!"  But  this  story  seems  more  than  -  doubtf ul« 
iEschines,  after  staying  some  years  in  Asia  Minor,  opened 
a  school  of  eloquence  at  Rhodes.  He  is  said  to  have  corn* 
menced  his  lectures  by  reading  to  his  audience  the  two 
orations  which  had  been  the,  cause  of  his  banishment.  His 
own  oration  received  great  praise,  but  that  of  Demosthenes 
-was  heard  with  boundless  applause.  In- so  trying  a 
moment,  when  vanity  must  be  supposed  to  have  been  deeply 
wounded,,  he  is  reported  to  have  said,  with  a  noble  gene- 
rosity of  sentiment,  "What  would  you  have  thought  if  you 
had  heard  him  thunder  out  the  words  himself!"  .£schmes 
afterwards  removed  to  Samoa,  where  he  died  in  the  75th 
year  of  his  age.  Three  only  of  his  orations  are  extant. 
His  eloquence  is  of  a  very  high  order,  and  as  an  orator  he 
is  second  only  to  Demosthenes. 

iESCH  YLUS,  the  father  of  the  Greek  tragic  drama,  was 
bora  in  the  vear  525  &c.,  in  the  Attic  demos  of  Eleusis. 
The  period  of  his  youth  and  manhood  coincides,  therefore, 
with  that  great  uprising  of  the  national  spirit  of  the  Greeks, 
caused  by  the  successive  attempts  of  Darius,  king  of  Persia, 
and  his  son  Xerxes,  to  enslave  their  European  neighbours 
on  the  north  and  west  shores  of  the  iEgean;  and  it  was  no 
doubt  as  much  for  the  advantage  of  his  poetical  faculty  as 
for  the  development  of  his  manhood,  that  he  took  an  active 
part  in  those  famous  military  achievements  by  which  the 
march  of  the  insolent  Asiatic  hosts  was  repelled.  Tho 
father  of  Attic  tragedy  helped,  in  the  year  490,  to  drive 
the  captains  of  Darius  into  the  marshes  of  Maratiion,  and, 
ten  years  later,  encompassed  with  ruin  the  multitiidinous 
armament  of  Xerxes  within  the  narrow  strait  of  S^lamis. 
The  glories  of  this  naval  achievement,  the  bard  vrho  had 
helped  to  win  it  with  his  sword  afterwards  lived  to  cele* 
brate  with  the  lyre,  and  left  to  the  world  the  play  of  thft 
Persians,  as  a  great  national  record  of  combined  poetij 
and  patriotism  almost  unique  in  history.  Of  his  .^ubse* 
quent  career  at  Athens  only  a  few  scanty  notices  remain, 
and  those  chiefly  connected  with  the  representation  of  hit 
plays.  We  know  that  he  composed  seventy  plays,  and  that 
he  gained  the  prize  for  dramatic  excellence  thirteen  times; 
further,  that  the  Athenians  esteemed  his  works  so  highly 
as  to  allow  some  of  .them  to  be  represented  after  his  deaths 
— a  privilege,  in  their  dramatic  practice,  altogether  onoma* 
Ions.  We  know,  also,  that  in  the  course  of  lus  life  he  paid 
one  or  two  visits  to  Sicily,  to  which  countiyhe  was  attracted* 
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no  doubt,  by  tbe%amo  Uterary  influence  in  the  person  of 
its  niler  Hiero,  that  drew  thither  Bacchjlides,  Simonides, 
aod  other  notable  men  of  U^  rich  epoch.  There  can,  at 
the  flame  time,  be  little  doubt  that  one  cause  of  his  visits 
to  that  island  may  have  been  a  want  of  sympathy  as  to 
political  matters  between  him  and  the  Athenian  public, 
fof  while  the  Athenians,  from  the  time  of  Cleisthenes  (a.c 
510})  had  been  advancing  by  rapid  and  decided  steps  to 
the  fuU  expansion  of  the  democratic  principle,  it  is  evident, 
from  some  passages  in  his  plajrs,  especially  from  the  whole 
tone  and  tendency  of  the  Eumandea,  that  the  political 
leanings  of  the  poet  of  the  PromdheuB  were  towaitis  aris- 
tocracy, and  that,  in  the  days  of  Pericles,  he  foresaw,  with 
a  sorrowful  fear,  the  ripeness  of  those  democratic  evils 
which  within  so  short  a  period  led  Xenophou  to  seek  a  new 
fatherland  in  Sparta,  and  opened  to  the  Macedonian  a  plain 
path  to  the  sovereignty  •  of  Greece.  But  tvhatever  may 
hsTe  have  been  his  motives  for  retinng  from  the  scene  of 
80  many  literaxy  triumphs  (and  the  gossdpers  of  ancient 
times  have  of  course  transmitted  to  us  their  pleasant  in- 
ventions on  this  point),  it  is  certain  that,  in  the  year  A.a 
456,  two  years  after  the  representation.of  his  great  trilogy, 
the  OresUad,  he  died  at  Qela,  in  Sicily,  in  the  sixty-ninth 
year  of  his  age;  and  the  people  of  Qela,  rejoicing  in  his 
bones,  as  Ravenna  does  in  those  of  the  banished  Dante, 
inscribed  the  following  memorial  on  his  tomb: — 

"  Here  iEschylns  lies,  from  his  Athenian  home 
Remote,  'neath  Oek's  wheat-producing  loam ; 
How  bisye  in  battle  was  Eupnorion'a  son, 
The  loi^-haiied  Mede  can  tell  who  fell  at  Marathon." 

And  tims  he  lives  among  posterity,  celebrated  more  as  a 
patriot  than  as  a  poet;  as  if  to  witness  to  all  times  that  the 
great  world  of  books,  with  all  its  power,  ia  but  a  small 
thing  onloss  it  be  tho  reflection  of  a  greater  world  of  action. 
0/  the  seventy  plays  which  an.xdd  biographer  reports  hfan 
to  have  composed,  only  seven  remain,  with  a  few  fragments 
of  little  significance  save  to  the  keen  eye  of  the  K^rofessod 
philologist.    These  fragments,  however,  are  sufficient  to 
jostify  the  high  esteem  in  which  he  was  held  by  the  Athenian 
public,  and  by  that  greatest  of  all^e  great  wito  of  a  witty 
age  and  a  witty  people,  Aristophanes.-    In  the  ^grand  ^ogy 
which  exhibits,  in  three  cotisecutive  tragedies,  the  story  of. 
the  murder  of  Agamemnon,  and  its  moral  sequences,  we  have 
a  perfect  specimen  of  what  the  Qreek  tragedy  was  to  the 
Greeks,  as  at  once  a  opmplex  artistic  machinery  for  the 
exhibition  of  national  leg[end,  and  a  grave  pulpits  for  the 
preaching  of  important  moral  truths;  nor  could  a  more 
worthy  founder  than  iEschylns  of  such  a  **  sacred  opira" 
be  imagined.     His  imagination  dwells  habitually  in  the 
loftiest  region  of  the  stem  old  religious  mythology  of 
^  primeval  Greece;  his  moral  tone  is  pure,  his  character 
earnest  and  manly,  and  his  strictly  dramatic  power  (not- ' 
withstanding  the  ^ery  imperfect  form  of  the  drama  in  his 
<^y),  as  exhibited  more  especially  in  the  Agamemnon,  in 
the  £umenid€s,  and  in  some  parts  of  the  Pronuthew,  is 
such  as  none  of  his  famous  successors,  least  of  all  Euripides, 
cotdd  snrpasa.    Of  his  other  plays,  the  Seven  against  Thd>es 
is  a  drama,  aa  Aristophanes  expressed  it,  <*  full  of  wa)," 
And  breathes  in  e^ery  line  the  spirit  of  the  age  and  of  the 
people   that   saved   Europe  from  the  grasp  of  oriental 
despotism;  the  Persians^  though  weak  in  some  parts,  con- 
tains some  fine  choral  poetry,  and  a  description  of  the  battle 
of  Salamis,  that  will  belong  to  the  poetry  of  the  world 
10  long  as  the  world  lasts;  while  the  Suppliants  presents 
much  in  a  tasteful  translation  that  makes  us  lament  the 
loss  of  the  missing  piece  of  the  trilogy  to  which  it  belonged, 
00  iess  than  the  blundering  of  the  thoughtless  copyists  of 
the  middle  ages,  by  whose  pen  it  has  been  so  egregiously 
defaced.     For  in  ancient  times    the  flowing    rhetorical 
Baripides  was  found  a  more  useful  model  for  the  schools 


of  eloquence  than  the  lofty,  stem,  and  sometimes  harsh, 
and  occasionally  it  may  be  obscnre,  iCschylus:  therefore 
the  text  of  the  latter  has  been  comparatively  neglected, 
and  much  work  ^  was  left  for  the  tasteful  philologist 
before  many  parts  of  his  noblest  choruses  could  be  ren- 
dered legible.  Of  the  editions  of  iEschylus, ,  the  most 
notable  m  the  earlier  times  of  modem  scholarship  is  that 
of  Stanley;  in  more  recent  times,  that  of  Schutz,  who 
undertook  the  work  of  restoration  with  much  learning  and 
great  boldness.  The  impulse  given  by  this  schokr  was 
moderated  by  Wellauer,  who,  in  his  edition,  along  with 
some  happy  emendations,  principally  endeavoured  to  vin- 
dicaterthe  authority  of  the  manuscript  readings  from  the 
large  license  of  co(\jeciural  critics;  and  now  from  the 
rentains  of  the  great  Hermann  has  been  published  a  text 
that  should  present  the  just  medium  between  the  timidity 
of  WeUauer  and  the  rashness  of  mere  coigectural  criticism, 
though  it  is  much  to  be.  feared  that  the  learned  Qerman 
has  bsen  not  seldom  led  astray  by  the  itch  of  en^ndation, 
which  is  the  old  besetting  sin  of  critical  scholaishipi  Of 
English  poetical  translations  there  are  the  old  one  by  Potter, 
and  recent  one8d>y  Blackie,  Plumptre,andSwanwick.  There 
is  also  a  translation  in  litei^l  prose  by  Buckley,    (j.  8.  B. ) 

iESCULAPIUS,  in  the  Heathen  Mythology,  the  god  of 
medicine,  was  the  son  of  Apollo  and  the  nymph  Coronis. 
He  was  educated  by  the  centaur  Chiron,  who  taught  him 
the  art  of  healing;  and  his  skill  enabled  him  to  cure  the 
most  desperate  diseases.  But  Jupiter,  enraged  at  his 
restoring  to  life  Hippolytus,  who  had  been  torn  in  pieces  by 
his  own  horses,  killed  him  with  a  thunderbolt  According 
to  CieerQ,  there  were  three  deities  of  this  name:  the  first, 
the  son  of  Apollo,  worshipped  in  Arcadii^  who  invented 
the  probe  and  buidages  for  wounds;  the  second,  the 
brother  <^  Mercury,  who  was  killed  by  lightning;  and 
the  third,  the  son  of  Arsippus  and  Arsinoe,  who  was  the 
first  to  teach  tooth-drawing  and  purging.  At  Epidaums, 
^culapius's  statue  was  of  gold  and  ivory,  wiUi  a  long 
beard;  the  head  s|irrounded  with  rays,  a  knotfy  stick  in  one 
hand,  and  the  other  entwined  with  a  serpent:  the  figure 
was  seated  on  a  throne  of  the  same  materials  as  the  statue, 
and  had  a  dog  lying  at  its  feet  The  Romans  crowned 
him  with  laurel,  to  represent  his  descent  from  Apollo;  and 
the  Phliasians  represented  him  as  beardless.  The  cock,  the 
raven,  and  the  goat- were  sacred  to  this  deity.  His  chief 
temples  were  at  Pfergamos,  Smyrna,  Tricca,  a  city  in  Thes- 
saly,  and  the  isle  of  .Coos;  in  all  which  places  votive  tablets 
were  hung  up,  showing  the  names  of  those  cured  and  the 
diseases.of  which  they  were  healed  by  his  assistance.  But 
his  most  famous  shrine  was  at-Epidaums,  where,  every*  five 
years,  games  were  celebrated  in  his  honovLr,iiine  days  after 
the  Is&nuan  games  at  Corinth. 

i£SIR  (plural  of  As,  or  Ass,  god),  the  gods  of  the 
Northmen  of  Scandinavia  and  Iceland.  There  were  twelve 
chief  gods  or  JEsir  besides  Odin  (the  AH-Jatxr,  All- 
father),  vix.,  T^or,  Baldur,  Niord,  Fre/,  T$  or  T^r,  Bragi, 
Heimdal,  Hod,  Vidar,  Ull,  Forsetti,  Loki  or  Lopt  The 
chief  goddesses  of  Asgard  (^.v.),  the  Odinic  O^pus, 
were — Frigg,  Freyia,  Nanna,  Sif,  Saga,  Hel,  Gefion,  Eir, 
Hlin,  Lofn,  Vor,  Snotra.  The  names  of  the  .^Gsir,  con- 
sidered in  the  primary  old  northern  significance  of  the 
words,  convey  m  most  instances  an  allusion  to  their  char* 
acteristics;  but  it  is  impossible  to  decide  whether  they 
merely  personify  certain  physical  powers  in  nature,  and 
abstract  ideas  of  definite  mental  conditions,  or  whether 
they  were  originally  borne  by  individuals  connected  with 
the  pre-historic  ages  of  the  people.  It  is  probable  that 
the  ideas  underlying  the  myths  connected  with  the  ^ir 
have  a  mixed  origin,  and  may  be  referred  to  a  blending  of 
physical,  material,  and  historical  dements.  Our  know- 
ledge of  northern  mythology  has  been  derived  principally 
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^Dm  the  frAgniciitaiy  remains  of  ancient  Scandinavian 
fiongs,  first  collected  in  Iceland  in  the  1 1th  century,  and 
embodied  in  the  1 3tli  centuj-y  with  numerous  6ther  prose 
and  poetic  myths  in  a  compilation  now  known  to  us  as-the 
Eddas,  From  these  highly  interestiiig  but  frequently 
obscure  sources  we  are  able  to  xcproduce  to  a  certain  extent 
the  image  and  conception  of  each  of  the  iEsir,.  as  they 
presented  themselves  to  the  imagination  of  their  early 
northern  worshippers. 

In  Tkor,  who  seems  to  have  l)cen  a  god  of  that  earlier 
Phoenician  form  of  nature- worship  which  was  superseded 
in  Scandinavia  and  Northern  Germany  by  the  faith  of 
Odin,  we  have  the  ■  impersonation  of  the  disturbing  and 
destructive  agencies  in  the  universe.  lie  is  the  son  of 
heaven  and  earth — of  Odin,  the  All-father,  and  of  Frigg 
or  Fiorgvin,  the  vivifying — and  is  the  strongest  of  the 
JEa\t.  From  his  hammer  flashed  the  lightning,  and  his 
chariot  wheels  sent  thunder  rolling  through  the  clouds 
as  he  went  on  his  way',  cleaving  mountains,  loosening 
the  pent-up  streams  and  fires,  and  slaying  all  giants 
and  misshapen  monsters.  Ever  busily  engaged  in  these 
labours,  he  seldom  tiarried  in  Asgard  with  the  other  JE&ix, 
but  dwelt  in  his  mansion,  Bilskirnir,  in  the  densest  gloom 
of  the  clouds.  With  his  mallet  he  consecrated  the  ncwly> 
wedded,  and  hence  the  sign  of  the  mallet  or  hammer  was 
made  by  the  Northmen  when  they  tdok  an  oath  and  bound 
themselves  by  vows,  whether  of  marriage  or  any  other' 
obligation.  The  early  Chnstiau  missionaries  of  Norway, 
flniling  the  faith  in  Thor  too  strong  to  be  suddenly  up- 
rooted, tried  to  transfer  many  of  his  characteristics  to  their 
zealous  royal  convert,  St  Olaf,  who  was  said  to  have  re- 
sembled the  old  northern  god  in  his  comeliness  of  person, 
his  bright  red  beard,  hot,  angry  temper,  and  personal 
strength;  while  some  of  the  monks  of  a  later  period  en- 
deavoured to  persuade  the  Northmen  that  in  Thor  their 
forefathers  had  worshipped  the  Christ,  the  strong  and 
mighty  Saviour  of  the  oppressed,  and  that  his  mallet  was 
the  rude  image  of  the  cross;  Slaves  and  all  thralls  killed 
in  battle  were  believed,  to  be  under  the  protection  of  Thor, 
who,  as  god  of  the  Finns  before  the  spread  of  the  As 
religion,  was  honoured  as  their  special  guardian  against 
the  tyranny  of  their  new  masters. 

In  BaMur  the  Northmen  honoured  aU  that  was  beauti- 
ful, eloquent,  wise,  and  good,  and  he  was  the  spirit,  of 
activity,  joy,  and  light;  but  his  name  signifies  the  strong 
in  mind,  and  the  earliest  conception  of  Baldur  is  that  of 
mental  rather  than  physical  or  material  perfection.  JEEis 
wife,  Nanna,  reflected  these  attributes  in  a  less  degree. 
On  his'Ufe  depended  the  activity  and  happiness  of  all  the 
iBsir,  excepting  only  Loki,  the  earthly  fire  or  incarnation 
of  evil,  and  hence  "this  As,  from,  fenvy  of  the  beauty  and 
innocence  of  Baldur,  bi^ought  about  his  death,  and  hindered 
his  release  from  the  power  of  liel,  the,  goddess  of  death. 

According  to  the  myth,  the  £sir,  distressed  at  Baldur's  presenti' 
ment  of  his  own  approaching  end,  joined  his  niothtir,  'Krigg,  in 
exacting  au  oath  from  aniniab,  plants,  and  minerals,  out  to  injure 
him.'  The  mistletoe  alone  amonff  plants  had  been  forgotten,  and 
when  this  was  discovered  by  Loki  he  pulled  a  wand  of  it,  and 
hadtening  to  the  assembly  of  the'ifisir,  where  all  were  engaged  in 
the  sport  of  shooting  at  Baldur,  as  he  was  suuposed  to  bo  inviilner- 
able,  he  ^ve  i.t  to-  Hod,  the  blind  god  or  brute- strength,  and 
directed  him  hpw  to  aim  it  The  mistletoe  pierced  Baldur  through, 
and  ha  fell  dead  to  the  ground  in  the  presence  of;  the  JKa\i^  who, 
foreseeing 'the  evU  that  would  befall  them,  since  light  and  purity 
had  been  taken  from*them,  gave  way  to  sorrow  and  fear.  When 
All  their  etforts  to  release  Baddurfrom  Uel  had  been  thwarted  by 
tiie  machinations  of  Loki,  they  resolved  to  avenge  themselves. 
Having  captured  their  foe,  they  confined  him  within  a  mountain- 
cave,.and  hung  above  his  hea<I  a  vebomoos  snake,  to  drop  its  poison 
on  his  face;  but  his  wife.  Sig>'n,  Stood  by  him,  and  caught  the 
drops  in  a  cup,  and  it  was  only  while  she  emptied  the  goblut  that 
the  venom  touched  .him,  when  he  shrank  aside,  and  caused  the  earth 
to  bo  shaken  as  with  an  earthquake.  There  lA)ki  will  remain  till 
Ragnarock;  the  "twilight  of  the  world,  when  the  JPAi,  the  eorllu  and 


all  dwellers  therein,  will  be  destroyed  by  th^powers  of  evil,  the 
rescuers  knd  companions  of  Loki.  Only  OdiA,  the  All-father,  will 
survive,  and  gather  around  him  on  Ida's  plain,  where  Asgard  lad 
once  stood,  the  iBsir,  regenerate  and  purified  by  Sort's  black  fire, 
and  then  a  new  and  better  world  will  arise,  in  which  Baldur  vdl) 
again  come  with  his  oncoDscions  slaver,  Hod,  and  all  eiil.viU 
ccjise^  and  light  and  darkness  will  dwell  together  in  unity. 

Under  one  form  of  the  myth  of  Baldur's  death  he  is  the 
bright  god  of  day  or  summer,  and  Hod,  the  blibd  and  the 
strongj  is  dark  night  or  fiercely-raging  winter,  his.  pre- 
ordained' foe  and  destroyer.  After  that  final  ponfication 
by  suffering  or  fire,  and  the  regeneration  to>  which  the 
Northmen  looked  as  the  means  of  the  ultimate  acyustment 
of  the  disturbed  baJance  between. evil  and  good,  and  from 
which  they  did  not  ejuunpt  their  gods,  the  influence  of 
good  was  to  prevail.  Baldur  would  reappear,  and  Loki, 
the  consuming  power  of  evil,  be  no  more  heard  of. 

Lokif  in  the  beginning  of  time,  imder  the  name  of 
Lodthur,  flame,  and  as  the  foster-brother  of  the  All-father, 
had  united  with  him  in  imparting  blessings  to  the  universe, 
and  had  given  blood  and  a  fair  colour  to  Ask  and  Embla, 
fronL  which  the  first  men  were  created.  Afterwards  he 
left  the  council  of  the  Msir,  and  like  a  faU'ea  angel  wan- 
dered away  into  regions  of  space,  desolating  and  conduming 
all  things  that  came  in  contact  with  his  fierca  flame. 
Descending  into  the  bowels  of  the  earth,  where  his  presence 
is  made  manifest  by  volcanic  fires,  he  consorted  with  evil 
giantesses,  by  whom  he  became  the  father  of  Hel,  pallid 
death  ;  of  Augurboda,  the  announcer  of  sorrow ;  and  of  the 
wolf  Fenrir,  and  the  serpent  of  Midgard,  which  are  ever 
threatening  the  destruction  of  the  world  and  the  peace  of 
.the  i£sir. 


Loki  can  asaume  all  forms.  As  sensuality  he  coarses  through 
the  veiiis  of.  men,  and  as  heat  and  tiro  he  pervades  nature,  causiug 
death  and  destruction.  After  the  introduction  of  Christianity,  the 
attributes  and  mystic  deeds  of  Loki  were  transferred  to  Satan  by  tho 
people  of  Scandinavia,  amongst  whoise  desccudi^its  his  name  still 
retains  its  evil  reputation.  In  Iceland  an  ignis  f alum  is  kno^-n  aa 
Loki's-buming;  and  in  Jutland,  when  there  is  a  dazzlins  light 
or  a  waving  motion  in  tho  air  which  impedes  the  sight  of  distant 
objects,  the  peasants 'say,  '*  Loki  is  sowing  his  ocUs.*' 

NtQrd,  supposed  to  be  the  Nerthus  known  to  the  Romans, 
and  his  children  Frey  or  Fricco  and  Freyia,  appear  to  have 
been  honoured  in  the  north  before  tho  time  of  Odin,  and 
to  have  been  worshipped  by  peoples  powerful  enough  to 
have  been  admitted  into  friendly  alliance  with  his  followers. 
Nfdrd  is  said  to  have  lived  in  Vanahcim,  and  to  have  ruled 
over  the  Vanir,-  or  light  elves,  long  before  he  became  one 
•of  tho  iEsir.  He  is  god  of  the  ocean,  the  ndcr  of  \<'m^ 
and  stiller  of  waves,  and  to  him  the  seafarer  an4  fi^ihermon 
raise  altars  and  make  prayers.  His  attributes  and  poweis 
seem  to  point  to  the  existence  of  a  superior  knowledge  of 
navigation  among  those  ancient  races  of  Scandinavia  who 
have  been  idealised  in  the  imagination  of  the  Northmen  as 
good,  bright,  and  agile  elves  and  water-spritos — the  Lidt 
Alfar — or  Vanir  of  their  mythology.  Niord's  sea  Prey  is 
•the  god  of  rain,  plenty,  and  fruitftdness;  and  his  worship, 
according  to  the  early  northern  chronicler,  Adam  of 
Bremen,  was  accompanied  with  phallic  rites.  His  sister 
and  wife,  Freyia,  who  holds  a  high  place  among  the  yEsir. 
is  the  goddes?  of  love;  but  her  influence,  unlike  her  hue- 
band's,  is  not  always  beneficent,  and  varies"  with  the.  form 
which  she  assumes  in  ajxirating  on  the  minds  of  men. 
Her  chariot  is  drawn  by  cats,  as  emblematic  of  fondness 
and  passion,  and  a  hog*  attends  upon  her  and*  upon  Frey, 
whose  name,  like  her  own,  implies  fructifi,catioa  or  enjoy* 
ment. 

The  Swedes  paid  especial  honour  to  Frey,  wliile  tho  Korwegiaos 
worshipped  Thor  (who  was  in  all  respects  his  opposite)  as  their  chief 
As.  The  latter  must  also  have  received  divine  honours  amoBgst  the 
Germans,  as  his  name  is  included  in  the  form  of  objuigation  used  by 
the  early  Saxon  missionaries ;  but  this  fact  and  the  German  name  of 
the  fifth  day  of  tho  week— Domiers-tag,  the  Thunderer'*  day— »]« 
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tlie  only  •viddices  still  extant  of  tlie  early  worship  of  Thor  in 
Germany. 

By  their  alltance  witb  Kidrd  and  his  children  the  ^ir  secured 
fertility  to  the  earth  and  mankind,  and  the  interrention  of  mild 
RDtle  agencies  in  nature  to  coonteraet  the  destructiye  influence  of 
Tbor's  power. 

In  Tp  or  T^  we  liKve  the  Mars  of  the  NoithmezL  It 
'  is  he  who  giyes  vittory,  and  although  he  iB  as  wise  as  he 
is  hrave,  it  is  he  who  stirs  men  to  strife,  and  not  to  peace. 
His  name,  which  signifies  honour,  is  found  in  the  names 
of  the  days  of  the  week  in  O.  Nor.,  Dan.,  A.-S.,  and  in  our 
own  "Tuesday;"  and  shows  that,  like  Thor  and  Frey  or 
Freyia,  whose  memory  is  perpetuated, in  our  Thursday  and 
Friday,  the  worship  of  this  bravest  of  the  iEsir  was  widely 
spread  among  peoples  of  Northern  origin. 

In  Bmgi  the  Northmen  honoured  the  originator  of  their 
Skaldic  poetry/ the  god  of  eloquence  and  wise  utterances. 
At  guilds  and  at  grave-feasts  the  Bragi<up  was  drunk;  and 
at  the*  funeral  of  kings  o)*  jarls  the  heir  was  not  permitted 
to  take  his  father's  seat  till  the  '*  BragarfuU"  was  brought 
in,  when,  rising  to  receive  it,  he  drank  the  contents  of  the 
cup,  and  was  led  to  the  high  seat  of  honour.  At  guild 
feasts  the  Bragi-cup  was  signed  with  Tbor's  mallet,  and 
was  drunk  after  the  company  had  drained  Odin's  cup  for 
victory,  and  Niord's  and  Fre/s  cup  for  a  bountiful  year. 

The  peculiarity  of  Bragi's  cup  was  that,  on  drinking  it,  a  vow 
—held  to  be  inyiqlable — ^was  made  to  perform  some  deed  worthy 
of  a  skald's  song.  Bragi's  wife,  Idnn,  araie  suardian  of  the  casket 
which  contained  apples  that  gaye  to  those  who  ate  them  perpetual 
Tonth,  wss  specially^  cherished  oy  the  other  iBsir.  In  her  abduction 
by  the  giant  Thiasai,  and  her  removal  to  the  nether  world  through 
L^ki's  craft,  her  mute  gri^f,  and  her  release  in  the  springs  we  luve' 
an  analogy  with  the  myth  of  Proserpine ;  and  like  her  she  presides 
over  fresh  verdure. 

Beimdalf  whose -attribute  is  'tiie  rainbow,  is  the  god  of 
watchfulness,  the  doorkeeper  of  the  ^ir;  while  Vidar,  the 
strongest  of  the  gods  after  Thor,  is  the  impersonatioQ  of 
silence  and  caution;  UU  decides  the  issue  of  single  com- 
bats, and  For8€Ui  settles  all  quarrels. 

In  the  goddesses  Lo/n  and  Vor  lovers  find  protectors;  the 
former  unites  the  faithful,  the  latter  punjishes  the  faitUess. 
Gefion,  to  whom  the  Danes  owe  the  fom^ation-  of  the  ishmd 
Seeland,  watches  over  Maidens,  and  knows' the  decrees  of 
fate  Jliiii  guards  those  whom  Fri^^  the  queen  and 
mother  of  heaven,  is  desirous  of  freeing  from  peril;  Frigg 
herself,  as  Odin's  wife  and  the  mother  of  the  lExa^  knows 
the  destinies  of  men,  but  is  silent  in  re^rd  to  them.  As 
goddess  of  the  earth,  she  is  known  as  Trygga,  the*  fertile 
Bommer  earth,  and  Rinda  the  frost-hardened  surface,  and 
is  attended  by  FvHa^  the  full,  Eir^  the  young  goddess  of 
healing,  and  many  other  goddesses. 

Saga^  whose  name^  is  derived  from  Stgja^  to  narrate,  is 
Uie  goddess  of  history  and  narration.  Odin  and  she  pledge 
each  other  daily  in  golden  cups  filled  from  the  copious 
ever-flowing  streams  of  her  abode,  Sockquahek  (from  Sokk, 
abyss;  in  allusion  to  the  abundant  streams  of  narrative). 
Snotra  is  the  goddess  of  sagacity  and  elegance,  from  whom 
men  and  women  seek  good  sense  and  refinement  of  manners. 
The  Noma  and  the  Yalkyriur,  if  not  actually  goddesses, 
are  closely  connected  with  the  JEsir,  The-  three  principal 
Noma  or  Nomir  are  Urd,  past  time;  Verdandi,  present 
time;  and  Skulld,  future  time.  They  and  theValkyriur, 
v.ho  are  known  under  many  names,  twist  and  spin  the 
threads  of  destiny,  and  make  kno.wn  what  has  been  decreed 
from  the  beginning  of  time. 

From  this  brief  outline  it  may  be  seen  that  in  their 
SAr  the  Northmen  recognised  the  creators,  sustainers, 
and  regal&tors  of  the  world^aa  it  now  is,  from  whom  eman- 
at&i  the  thought  and  life  that  pervade  and  animate  all 
nrnre,  and  the  efforts  to  subject  it  to  the  spiritual  will. 
Vi'ith  Odin  and  the  iEsir  the  intellectual  life  Of  the 
Biirthem  people  began;  and  although  they  ascribed  to  tliem 


human  forms  and  acts,  these  were  seldom  without  some- 
thiog  higher  and  nobler  than  what  pertains  to  moitali; 
and  while  they  recognised  tfae.ezistence  of  a  statft  of  chaos 
and  darkness-  before  this  world  began  with  the  creation 
of'  the  iEsir,  they  anticipated,  the  advent  of  another  state, 
in  which  gods,  like  men,  would  receive  their  award  at  the 
hands-  of  a  supreme  Ail-father.  f B.  o.  o.) 

j£SOP,  the  fabulist,  is  supposed  to  have  been  bom  about 
the  year  620  B.a,  but  the  place  of  his  birth  ia  uncertain, 
that.honour  being  claimed  .alike  by  Samoa,  Sardis,  Hesem- 
bpa  in  Thrace,  and  Goti^sumin  Fhiygia.  He  was  brought, 
while  young,  to  Athens  as  a  slave,  and  having  served  several 
masters,  was'eventually  enfranchised  by  ladmon  the  Samian. 
He  thereupon  visited  Croesus,  king  of  Lydia,  at  whose  court 
he  is  represented  by  Plutarch  as  reproving  Solon  fov  his 
discourteous  manner  towards  the  king.  Dunng  the  usurpa- 
tion of  Piaistratus  he  is  said  to  "have  visited  Athens,  and 
-composed  the  fable  of  Jupker  and  the  Frogs  for  the  instruc- 
tion of  the  citizens  rPhndrus,  L  2).  As  the  ambassador 
of  Croesus'  at  Delphi  ne  was  charged  with  the  payment  of 
the  large  sum  of  four  minss  tp  eadi  of  the  dtbens;  but  in 
consequence  of  some  dispute,  he  declined  to  distribute  the 
money.  The  Delphians,  incensed  at  his  conduct,  accused 
him  of  sacrilege,  and  throw  him  headlong.from  aprednice, 
about  664  B.a  A  pestilence  which  ensued  "being^^- 
buted  to  idiis  crime,  the  people  declared  their  willin^ess 
to  make  compensation  for  his  death;  which,  in  default  of 
a  nearer  connection,  was  tiaimed  and  received  by  ladmon, 
the  grandson  of  his  old  master  (Plut  de  nra  Num.  Vind,, 
p.  556,  Herodot  iL  1 84).  None  of  iEspp's  works  are  extant. 
The  popular  storiea  regaidiiig  him  are  derived  from  a  life 
prefixed  to  a  book  of  fables  purporting  to  be  his,  collected 
by  Maximus  Planudea,  a. monk  of  tihe  14th  oentaiy,  in 
which  he  is  represented  as  a  monster  of  ugliness  and  de- 
formity, a  notion  utterly  without  foundation,  and  doubtless 
intended  to  heighten  his  wit  by  the  contrast  That  this 
life,  hdwever,.  was  in  existence  a  century  before  Planudes's 
time,  appears  by  a  manuscript  of  it  found  at  Florence,  and 
published  in  1809.  In  Plutarch's  Convimum,  where  JEa^ 
is  a  guest,  though,  there  are  many  jests  on  his  original  ser- 
vile condition,  there  are  jione  on  his  appearance;  and  it 
would  seem  tiiat  the  ancients  were  not  usually  restrained 
by  deliq^u^  in  this  point,  since,  the  .personal  defects  of 
Socrates,  and  his  resemblance  to  old  SUenus,  afford  ample 
matter  for.  merriment  and  raillery  in  the  Symposium  of 
Phito.  We  are  ^Id,  besides,  that  the  Athenians  erected 
in  honour  of  iBsop  a  noble  statue  by  the  famous  sculptor 
Lysippus,  a  circumstance  which  alone  would  be  sufiicient 
to  cozdhite  the  absurd  fiction  of  his  deformity;  but  more  to 
the  point  is  the  statement  o^  Pliny  (xxxvi.  12),  that  he 
was  the  ContubemcUis  of  Bh.od^is,  his  fellow-slave,  whose 
extraordinary  beauty  passed  into  a  proverb: 

The  obscurity  in  which  the  history  of  JEaop  is  involved 
has  induced  some  to  deny  his  existence  altogether;  and 
Qiambattista  Yico,  in  his  Scien^  Nuova,  chooses  rather 
to  consider  him  as  an  abstraction,  an  excess  <^  seepticiam 
which  is  quite  unreasonable.  Whether  JEaop  Mt  any 
written  fables  has  been  more  justly  disputed,  and  Bentley 
inclines  to  the  negative.  Thus  Aristophanea  (Vesptt, 
V.  1259)  represents  Philocleon  as  learqing  his  faDlee.-in 
conversation,  and  not  from  a  book;  and  Socrates  essayed 
to  versify  such  as  he  remembered  (Plat  Fkoed,  p.  61). 
Others,  again,  are  pf  opinion  that  a  collection  had  been 
made  of  them  before  the  time  of  Socrates  (Mus,  Crit^ 
i.  408).  It  is,  however,  certain  that  fables  bearing  iEsop's 
name  were  popular  at  Athens  during  the  most  brilliant 
period  of  its.  literary  histoiy;  though  the  discrepancies  of 
authors  in  quoting  the  same  fables  seem  in  favour  of 
Bentle/s  hypothesis.     (Compare  Aristot.  De  Part  ArUm^ 
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is.  i)  and  Lucian,  Xigr.  32).  Tlie  original  fables  were  in 
prosOy  and  were  turned  into  "verse  by  several  writers;  the 
first,  after  the  example  of  Socrates,  being  Demetrius 
Phalereus.  Next  appeared  an  edition  in  elegiac  verse, 
often  cited  by  Suidas,  l)pt  the  author's  name  is  unknown; 
then  Babrius,  an  excellent  Greek  poet,  turned  them  into 
choliambics  (Le.  limping  iambics); -but  of  ten  books,  a  few 
fables  only  are  preserved  entire.  Of  th^  Latin  writers  of 
^opean  fables,  Phsedrus  is  the  most  celebrated. 

*'  iBflopus  auctor  quam  raatcriam  renerit^ 
Hanc  ego  polivi  versibus  aenariis.  , 

PA^D. 

The  fables  now  extant  in  prose  under  iCsop's  name  are  en- 
tirely spurious,  as  is  proved  by  Bentley  in  hia  Dissertation 
on  the  FahUs  of  J&sop^  and  have  been  assigned  an  oriental 
origin.  The  identification  of  iEsop  with  the  Arabian 
philosopher  and  fabulist  Lokman  (who  is  made  by  some 
traditions  the  contemporary  of  the  psalmist  David)  has 
frequently  been  attempted;  and  the  Persian  accounts  of 
Lokman,  which  among  other  things  describe  him  as  an 
ugly  black  slave,  appear  to  have  been  blended  by  the 
author  of  the  Zi/e,  published  by  Planudes,  with  the 
classical  stories  respecting  iEsop.  The  similarity  of  the 
fables  ascribed  to  each  renders  it  probable  that  they  were 
deruttd  from  the  same  Indo-Persian  source,  or  from,  the 
ChflKe,  who  appear  to  have  possessed  such  fables  in  very 
remote  ^tiquity.  A  complete  collection  of  the  iEsop^an 
fables,  231  in  number,  was  published  at  Breslau  by  J.  Q. 
Schneider  in  1810. 

iESOP,  a  Greek  historian,  whose  life  of  Alexander  the 
Great  is  preserved  in  a  Latin  translation  by  Julius  Valerius. 
It  is  a  work  of  no  credit,  abounding  in  errors. 

j£SOP,  Clodius,  a  celebrated  actor,  who  Nourished 
about  the  670th'year  of  Rome.  He  and  Roscius  were  con- 
temporaries, and  the  best  performers  who  ever  appeared 
upon  the  Roman  stagey  the  former  excelling  in  tragedy, 
the  latter  in  comedy.  Cicero  was  on  intimate  terms  with 
both  actors,  and  put  himself  under  their  direction  to  per- 
fect his  action.  uEsop  performed  many  friendly  services  to 
Cicero,  especially  during  the  period  of  lus  banishment  He 
appears  to  have  spared  no  pains  to  improve  himself  in  his 
art,  and  to  have  always  studied  his  part  with  the  greatest 
care.  On  the  stage  his  declamation  was  emphatic  and  his 
action  vehement,  and  he  became  entirely  absorbed  in  his 
part.  Plutarch  mentions  it  as  reported  of  him,  that  while 
he  was  representing  Atreus  delibecating  how  he  should 
revenge  himself  on  Thyestes,  he  forgot  himself  so  far  in 
the  boat  of  act-ion  that  with  his  truncheon  he  struck  and 
killed  one  of  the  servants  crossing  the  stage.  His  age  and 
the  time  of  his  death  are  uncertain ;  but  he  made  his  last 
appearance  on  the  stage  in  B.c.  55,  at  the  dedication  of 
Pompey's  theatre,  on  which  occasion  his  voice  failed  hiuL 
iEsop  lived  in  a  somewhat  expensive  manner;  but  he 
nevertheless  contrived  to  leave  an  ample  fortune  to  his 
spendthrift  son.  This  is  the  son  of  iEsop  mentioned  by 
Horace  (6^.  iiL  3,  239)  as  taking  a  pearl  from  the  ear- 
drop of  C^ecilia  Metella,  and  dissolving  it  in  vinegar,  that 
he  might  have  the  satisfaction  of  swallowing  eight  thousand 
pounds'  worfli  at  a  draught. 

^ESTHETICS  is  the  Ujrm  now  employed  to  designate 
the  theory  of  the  Fine  Arts — the  science  of  the  Beautiful, 
with  its  allied  conceptions  and  emotions.  The  province  of 
the  science  is  not,  however,  very  definitely  fixed,  and  there 
is  still  some  ambiguity  about  the  meaning  of  the  term,  arising 
from  its  etymology  and  various  use.  The  word  sesthetic,  in 
its  original  Greek  form  (aiV^iyrtKo?),  means  anything  that 
has  to  do  with  perception  by  the  senses,  and  this  wider 
connotation  was  retained  by  Kant,  who,  under  the  title 
Transcendental  -/Esthetic,  treats  of  the  a  priori  principles 
of  all  sensuous  knowledge.     The  limitation  of  the  term  to 


the  comparatively  narrow  class  of  sensations  and  percep- 
tions occupied  with  the  Beautiful  and  its  allied  properlio 
is  due  to  the  Germans,  and  primarily  to  Baumgarteii,  wlo 
started  from  the  supposition  that,  just  as  truth  is  the  end 
and  perfection  of  pure  knowledge  or  the  understanding, 
and' good  that  of  the  will,  so  beauty  must  be  the  eupreDiC 
aim  of  all  sensuous  knowledge.  Yet,  spite  of  these  sourcei 
of  vagueness  in  the  subject  and- its  name,  some  considerabia 
part  of  the  theory  can  be  {ooked  upon  as  pretty  clearly 
defined,  and  it  may  be  possible,  by  means  of  careful  reflec- 
tion on  this  ascertainable  quantity,  to  indicate,  roughly  at 
least,  the  extent  and  boundaries  of  a  complete  system  oi 
aesthetic  doctrine- 

A  very  brief  survey  of  what  has  been  written  under 
the  name  aesthetics  is  sufficient  to  show  that  it  includes, 
as  its  first  and  foremost  problem,  the  determination  of  the 
nature  and  laws  of  Beauty,  including  along  with  the  Beau- 
tiful, in  its  narrower  signification,  its  kindred  subjects,  the 
Sublime  and  the  L^idicrous.  To  discover  what  it  ia  in 
things  which  makes  them  beautiful  or  ugly,  sublime  or 
ludicrous,  is  one  constant  factor  in  the  aesthetic  problem. 
Intimately  connected  wit}i  this  objective  question  is  the 
subjective  and  psychological  inquiry  into  the  nature  of  the 
feelings  and  ideas  that  have  beauty  for  their  object 
Further,  it  will  be  found  that  all  attempts  to  construct  a 
complete  aesthetic  theory  aim  at  determining  the  highest 
ends  of  the  Fine  Arts  (which  obviously  concern  Ihcm- 
selves  largely,  if  not  exclusively,  vrith  the  Beautiful),  and 
at  marking  out  the  distinctions  and  tracing  the  depen- 
dencies of  natural  and  artistic  beauty.  All  this  part  of 
the  field  of  aesthetic  inquiry  seems  fairly  agreed  on,  and 
it  is  only  when  we  approach  other  sides  of  the  Fine  Aita 
that  the  precise  scope  of  the  science  appears  obscura  But 
while  there  is  this  measure  of  agreement  as  to  the  proper 
subject  matter  of  aesthetics,  we  find  two  diametricaUv 
opposed  methods  of  approaching  it,  which  distii^ctly  colour. 
all  parts  of  the  doctrine  arrived  at,  and  impose  different 
limitations  to  the  boundaries  of  the  subjectw  The  £ir. 
is  the  metaphysical  or  a  pi^iori  method;  the  second  the 
scientific  or  empirical  method.  The  one  reasons  deduc- 
tively from  ultra-scientific  conceptions  respecting  the  ulti- 
mate nature  of  the  universe  and  human  intelligence,  and 
seeks  to  explain  the  phenomena  of  beauty  and  art  by 
help  of  thesCr  The  other  proceeds  inductively  from  tbe 
consideration  of  these  phenomena,  as  facts  capable*^ 
being  compared,  classified,  and  brought  under  certain  uni- 
formities. At  the  same  time,  %t  must  not  be  supposed  that 
either  method  is  customarOy  pursued  in  complete  inde- 
pendence of  the  other.  The  most  subtle  exponent  ci 
transcendentalism  in  art  appeals  to  generalisations  drawn 
from  the  facts  of  art;  nor  have  the  professedly  sdentitic 
critics  often  abstained  from  introducing  conceptions  and 
hypotheses  of  a  metaphysical  character. 

(A)  Metaphysical  Eroblshs. 
Metaphysical  speculation  in  aesthetics  centres  about  the 
objective  nature  of  beauty,  and  arises  somewhat  in  the 
foUowing  manner : — The  appreciation  of  the  Beautiful  is  a 
mode  of  perception.  In  estimating  a  beautiful  lijidscapeor 
a  beautiful  statue,  the  mind  perceives  the  beauty  as  a  pro- 
perty of  the  object  It  is,  moreover,  a  single  property;  the 
name  beautiful  always  denoting  the  same  essential  thing, 
whatever  this  may  be.  Now  we  find  that  it  is  not  a  simple 
property  of  matter  known  through  one  particular  cUas  of 
sensations,  as  colour;  and  the  question  arisen,  what  it  really 
is  in  itself,  whether  inherent  in  and  inseparable  frcm 
matter,  or  something  superior  to  it,  and  if  so,  how  revealed 
through  it.  The  directions'  of  this  inquiry  have  been 
almost  as  numerous  as  the  systems  of  metaphysical  thought. 
On  the  supposition  of  a  real  substance  .matter,  independent 
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o(  an  intelligent  human  or  divine,  writers  have  attempted 
to  discover  the  eaeentJAl  principle  which  beautifies  it.  It 
has  been  unixenally  considered  by  metaphysicians  that 
matter  in  itself  ia  devoid  of  beauty,  if  not  positively  ngly, 
sod  the  only  question  aria^  as  to  the  extraneous  principle 
which  imparts  beauty  to  it  This  has  been  conceived 
either  as  a  simple  force  distinct  from  matter,  yet  setting  it 
in  motion,  vivifying  it,  and  reducing  it  to  fonns,  as  by 
L^T^ue;  or  as  a  divine  being,  whose  volition  directly 
invests  material  objects  with  all  their  beautiful  aspects,  as 
by  Reid;  or,  lastly,  as  self-existent  forms  or  ideas  superin- 
duced upon  matter,  which  are  in  truth  the*  beauty  of  objects, 
as  by  Plato  and  his  modem  followers. 

In  the  prevailing  German  systems  of  aesthetics,  which 
are  baaed  on  an  ontological  idealism,  the  independent 
existence  of  matter  has  been  denied,  lliese  writers  con- 
ceive  an  absolnte  Thought  or  Idea  as  the  ultimate  reality, 
of  which  matter  and  consciousness  are  but  the  two  sides. 
Matter  is  conceiwed  as  the  negative  or  limiting  principle  in 
the  action  or  aelf-tnovement^of  the  Absolute.  The  problem 
of  objective  beauty  becomes  on  this  hypothesis  the  deter- 
mination of  the  particular  mode  in  which  the  Beautiful  is  a 
manifestation  of  the  supreme  thought;  for  the  Good  and 
thelVue  are.equally  revelations  of  Uie  Unconditioned,  and 
it  is  neceasarjT  to  mark  off  beauty  from  these.  Various 
definitions  of  the  Beautiful,  baaed  on  this  mode  of  concep- 
tioD,  may  be  found  in  the  systems  of  Hegel,  Weisse,  and 
the  Hegelians.  The  second  great  problem  in  the  meta- 
physics of  aesthetics  is  to  co-ordinate  the  species  of  the 
esthetic  genus,  namely,  the  Beautiful  /in  its  nairow  sense), 
the  Uglv,  the  Sublime,  and  the  Ridiculous.  This  has' been 
nndertaxen  by  the  Hegelians,  and  their  attempts  to  eonstmct 
what  they  call  the  dialectics  of  aesthetics  are  amotig  the 
most  curious  products  of  metaphysical  thought  It  being 
assumed  that  there  is  some  One  ontological  process  running 
through  every  manifestation  of  the  aesthetic  IdM,  these 
whters  have  sought  to  determine  how  each  of  the  subaltern 
notions  is  related  to  this  process.  The  last  problem  in  the 
scheme  of  metaphysical  aesthetics  relates  to  the  nature  and 
functions  of  Art,  looked  at  ca  one  side  as  a  reproduction  in 
^tered  form  of  the  beatity  of  Nature,  and,  on  the  other,  as 
the  conscious  product  of  aesthetic  intuition  in  the  human- 
luind.  First  of  all,  the  arts  are  appreciated  and  classi- 
fied according  to  the  several  modes  m  which  they  body 
forth  the  Idea  to  our  minda  Secondly,  since  the  Absolute 
may  be  spoken  of  as  revealing  itself  to  human  intelligence, 
10  human  intelligence  may  be  looked  on  as  groping  through 
long  ages  after  the  Absolute,  and  thus  the  historioal  evolu- 
tion of  art  finds  its  place  in  a  complete  metaphysic  of 
esthetics.  In  concludLig  this  preliminary  sketch  of  the 
metaphysical  syste  ns,  it  should  be  added  that  they  can  be' 
adequately  estimated  and  criticised  only  in  connection  with 
the  whole  systems  of  thought  of  which  they  are  organic 
parta  Within  th)  scope  of  a  purely  scientific  criticism 
itia  only  possible  x>  point  out  any  inconsistencies  in  the 
application  of  these  ideas  to  beauty  and  art,  and  to  show  how 
much  or  How  little  they  effect,  as  hypothetical  instruments, 
m  helping  ua  more  clearly  to  understand  the  phenomena. 

(E)  SCXSMTIFIC  P^OBLSMS. 

In  the  scientific  discussion  of  aesthetic  subjects,  the  anti- 
thesis of  subject  and  object  in  human  cognition  is  accepted 
as  a  phenomenal  distinction,  without  any  mquiry  into 
its  ontological  meaning.  Inquirers  no  longer  discuss  the 
essence  ef  beauty,  looked  on  as  a  transcendental  conception 
above  all  experience,  but  seek  to  determine  in  what  the 
Beautiful,  as  a  series  of  phenomena,  clearly  and  visibly 
consists.  i£Bthetic  speculation  becomes,  accordingly,  more 
purely  psychologicaL  First  of  all,  the  unity  of  b^ty  is 
questioned.     It  is  asked  whether  all  objects  which  appear 


beautiful  are  so  because  of  sprae  one  ultimate  property,  or 
combination  of  p^perties,  running  through  all  examples  of 
beauty,  or  whether  they  are  so  called  simply  because  they 
produce  some  common  pleasurable  feeling  in'  the  mind. 
This  ii  a  question  of  induction  from  facta  and  conseqtnnt 
definition,  lying  at  the  very  threshold  of  aet^iatic  science. 
It  has  been  most  vigorously  disputed  by  British  writers  on 
the  subject,  and  many  of  them  have  decided  ini  favour  of 
the  plurali^  and  diversity  of  elementa  in  beauty.  Again, 
it  has  been  asked  in  which  category  of  our  experience, 
objective  or  subjeetive,  beauty  originates.  By  some  it  has 
been  referred  to  an  objective  source,  whether  to  sensation, 
as  a  direct  result  of  physiological  action,  as  by  Burke,  ok 
to  something  distinctly  perceived  by  means  of  sensation,  as 
a  certain  relation  of  unity,  symmetry,  d^,  among  the 
parts  of  an  object,  its  colours,  forms,  and  so  on,  as  pro- 
bably by  Aristotle,  Diderot,  Hogarth,  and  most  writerat 
By  others  the  sourte  of  beauty  has  been  sought  in  the 
inner  life  of  the  mind  itself,  in  certain  ideas  and  emotions 
which  have  become,  reflected  on  external  objects  by  asso* 
ciation.  This  is  the  doctrine  of  Alison.  A  third  class 
recognise  bdth  of  these  sources,  attributing  th^  effects  of 
beauty  partly  to  the  plessurable  effects'  of  exteraal  stimu- 
lation, partly  to  the  activities  oi  peroeptioii,  and  partly 
to  mulutudmous  .associations  of  ideas  and  feelings  from 
past  experience.  This  class  includes  Dugald  Stewart, 
Professor .  Bain,  and  Mr  Herbert  Spepoer,  A  third  question 
in  the  general  scientific  theory  oi  beapty  which  ia  closely 
related  to  the  last  and  largely  determined  by  it,  is  the  precise 
nature  of  the  mental  faculty  or  activity  concemed  in  the 
perception  and  appreciation  of  the  BeaulafuL  This,,  too,  has 
been  widely  discussed  by  English  writen,— answers  to  4a 
other  two  questions  frequently  appearing  as  the  necessary 
implications  of  the  solution  of  this  one.  By  those  wh^ 
affirm  that  beauty  is  a  simple  property  or  oonjunctioa  oJ 
properties  in  external  objects,  the  subjective  perception  d 
this  property  has  been  regarded  either  as  a  unique  faculty 
(the  internal  sense),  or  as  the  rational  principle  acting  in  s 
certain  way«  By  the  school  of  Alison,  who  find  the  sourei 
of  beauty  m  a  certain  flow  of  ideas  suggested  by  an  object, 
the  perception  of  the  same,  as  a  property  of  the  object, 
would  be  explained  as  the  result  of  inseparable  assodatioB, 
producing  a  kind  of  momentary  delusio&  And  this  same 
effect  of  association,  in  producing  an  apfiiuetit-  intuition  of 
one  simple  property,  would  be  made  use  of  by  those  later 
writers  who  resolve  the  nature  of  beauty  .into  both  objective 
and  subjective  elements.  It  ia  noticeable,  too,  that  while 
some  writers  have  treated  the  appreciation  of  beauty  as 
purely,  intellectual,  others  have  confined  themselwes  to  the 
emotional  element  of  pleasure.  With  respect  to  the  Ludi- 
crous and  the  Sublime,  as  distinguished  from  the  Beautiful, 
there  seems  to  have  been  a  tacit  agreement  that  both  cl 
these  are  unique  and  single  properties,  whether  originally^ 
in  the  object  of  sense,  or  reflected  on  it  from  the  mind; 
and  various  theories  have  been  suggested  in  explanation  of 
the  characteristic  effects  of  these  properties  on  human 
sensibility,  and  thought  • 

What  strikes  one  most,  perhaps,  in  these  discussions  is 
the  vagueness  due  to  the  great  diversity  of  conception  as 
to  the  real  extent  of  the  Beautiful*-'the  number  of  objeol. 
it  may  be  supposed  to  denote..  While  one  class  of  writers 
appears  to  limit  the  term  to  the  highest  and  mos't  refined 
examples  of  beauty  in  nature  and  art,  others  have  look^ 
on  it  as  properly  including  the  lower  and  more  vulgarly 
recognised  instancea  There  is  certainly  a  great  want  cl 
defimteness  ss  to  the  legitimate  scope  of  aesthetic  theory. 
It  will  be  seen,  too,  how  closely  this  point  bears  on  the 
question  of  the  relativity  of  awthetic  impressions,  whether 
there  is  any  fond  of  b^uty  which  plesses  universally  and 
necessarily,  as  Kant  affirmsi     The  true  method  of  resolvini; 
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this  difficulty  would  appear  to  be  to  look  on  aesthetic 
impressions  more  as  a  growth,  rising,  with  the  advance  of 
intellectual  culture,  from  the  crude  enjoyments  of  sensation 
to  the  more  refined  and  jsubtJe  delights  of  the  cultivated 
mind.  The  problem  of  Ihe  universal  and  necessary. woVld 
then  resolve  itself  into  an  inquiiy  into  a  general  tendency. 
It  would  hd  asked  what  kinds  of  objects,  and  what  ele- 
ments of  sensation,  idea,  and  emotion,  tend  to  become  coxi- 
spicuous  in  aesthetic  pleasures,  in  proportion  as  the  mind 
,  advances  in  general  emotional  and  intellectual  culture. 
Another,  defect  in  nearly  all  the  theones  of  the  Beautiful 
that  haye  been  proposed,  refers  to  the  precise  relation  of 
the  intellectual  element  in  the  aesthetic  impression.  In 
opposing  the  narrow  view,  that  the  appreciation  of  beauty 
is  a  purely  intellectual  act^  a  cold  intuition  of  reason, 
writers  have  fallen  sometimes  into  another  narrowness,  in 
resolving  the  whole  of  the  effect  into  emotional  elements,  or 
certain  species  of  pleasure.  Unless  beauty  is,  as  Uutcheson 
affirmed,  a  simple  property  of  objects  like  colour,  the  per- 
ception of  it  as  objective,  which  all  must  allow  to  be  a 
mental  fact,  can  only  be  explained  by  means  of  certain  intel- 
lectual activities,  by  force  of  which  the  pleasurable  effects 
come  to  1)0  referred  to  such  a  seemingly  simple  property. 
The  solution  of  this  point  would  doubtless  be  found  in 
a  more  complete  discussion  of  the  perceptive  or  dihcrimi- 
native  and  assimilative  activities  of  the  intellect  which  are 
invariably  called  into  play  by  complex  objects,  and  which 
correspond  to  the  attributes  .of  proportion,  unity  in  variety, 
£c.,  on  which  so  much  stress  has  been  laid  by  the  intui- 
tivists.  ^Not  only  so,  but  any  theory  of  aesthetic  operations 
must  be  incomplete  which  does  not  give  prominence  to 
those  more  subtle  and  exalted  intellectual  activities  that 
are  involved  in  the  imaginative  side  of  aesthetic  apprecia- 
tion, as  in  detecting  the  curious  half  hidden  implications 
which  make  up  the  essence  of  a  refined  humour,  in  con- 
structing those  vague  yet  impressive  ideas  which  enter  into 
our  intuition  of  sublimity  and  infinity,  and  even  in  appreciat- 
ing such  seemingly  simple  qualities  as  purity  of  colour  and 
tone,  or  the  perfectly  graduated  blending  of  two  acljacent 
colours.  Sudi  activities  of  the*  mind -constitute,  among 
other  things,  the  symbolic  aspect  of  the  Beautifid,  and 
give,  as  Mr  Mill  suggests,  a  basht  of  truth  to  such  seem- 
ingly fanciful  notions  respecting  the  meaning  of  beautiful 
qualities  as  one  finds  in  the  works  Of  Mr  Ruskin. 

But  comparatively  little  has  been  done  in  a  purely 
acientific  manner  to  determine  the  nature  and  'functions 
^  of  Art  so  as  to  fix  the  relations  of  the  different  arts 
to  simple  or  natural  beauty.  Aristotle  suppHed  a  few 
valuable  doctrines,  which  have  been  rendered  still  more 
precise  by  Lessing  and  others.  Yet  there  seems  even  now 
no  consensus  of  opinion  as  to  the  precise  aims  of  art,  how 
far  it  has  simply  to  reproduce  and  constructively  vary  the 
beauties  of  nature,  or  how  far  to  seek  modes  of  pleasurable 
effect  wider  than  those  supplied  by  natural  objects,  A  theory 
of  art  at  all  comparable  in  scientific  precision  to  existing 
theories  of  morals  has  yet  to  be  constructed.  The  few 
attempts  to  establish  a  l^sis  for  art  of  a  non -metaphysical 
kind  are  characterised  by  great  one-sidedness.  Thus,  for 
example,  the  theory  that  the  function  of  art  is  to  imitate 
nature,  has  been  broached  again  and  again  with  scarcely  any 
reference  to  music,  merely,  as  it  seems,  out  of  an  impatience 
for  some  one  defining  property.  Without  attempting  to 
sketch  a  complete  doctrine  of  art,  a  suggestion  may  be  offered 
AS  to  the  right  direction  of  inquiry.  First  of  all,  tlien,  the 
^dest  possible  generalisations  on  the  various  emotional 
susceptibilities  to  which  art  can  appeal  must  be  collected, 
from  a  study  both  of  mental  phenomena  as  a  whole,  and 
of  all  varieties  of  pleasurable  feeling  actually  ministered  by 
the  several  forms  of  art.  This  would  fix  the  end  of  the 
tme  arts  m  the  widest  sense,  marking  it  off  from  the  ends 


of  utility  and  morality.  Secondly,  the  highest  aims  of  aiti 
or  the  ideal  of  art,  would  have  to  be  detennined  by  a  cod« 
sideration  of  the  laws  of  compatibility  and  incompatibility 
among  these  various  orders  of  gratificaUon^  the  requiremeott 
of  quantity,  variety,  and  harmony,  in  any  lofty  ssthetic 
impression,  and  the  relative  value  of  the  senaatiopal, 
intellectual,  and  emotional  elements  ^in  aesthetic  effect, 
This  part  of  the  subject  would  include  the  discussion  of 
the  value  and  universal  necessity  of  the  real  and  the  ideal 
in  art,  truth  to  natnre  and  imaginative  transfonQstioiL 
These  conclusions  would  require  verification  by  mesns  of 
the  widest  and  most  accurate  study  of  the  development  of 
the  arts,  in  which  could  be  traced  the  gradual  tentative 
progress  of  the  artistic  mind  towards  the  highest  achieve- 
ments of  art,  as  well  as  the  permanent  superiority  of  all 
those  forms  of  art  which  mosrdearly  embody  this  tendency. 
This  part  of  the  theory  of  art  would  clearly  connect  iuelf 
with  the  problem  of  the  general  law  or  tendency  in  aesthetic 
development  already  referred  to.  The  proper  determina- 
tion of  these  two  ideas,  the  whole  range  of  possible  aesthetic 
delight,  and  the  direction  of  the  highest,  purest,  and  most 
permanent  delight  of  cultivated  minds,  would  at  once  dis- 
'pose  of  many  narrow  conceptions  of  art,  b;  recognising  the 
need  of  the  widest  possible  diversity  and  grades  of  artistic 
value,  if  only  as  experiments  requisite  to  the  discovetyof 
its  highest  function.  At  the  sande  time  the  meaning 
and  limits  of  tlie  universal  and  necessary  in  art  would  be 
defined,  and  the  unsuggestive  and  dreary  conflicts  between 
an  unbending  absolutism  and  a  lawless  individualism 
shown  to  be  irrelevant  The  validity  of  canone  of  art^  and 
their  limitations,  would  in  this  manner « be  fixed,  and  tiie 
impatient  exaltation  of  cert^n  schools  and  directions  of 
taste  reduced  to  a  modest  assertion  of-  a  purely  relative 
trutL  The  aims  of  art  as  a  whole  being  thus  determined, 
the  next  thing  would  be  to  define  and  dasisify  the  individual 
arts  of  painting,  music,  poelry,  &c,  according  to  tiieir 
respective  powers  of  embodying  these  aitais.  This  would 
require  a  careful  consideration  of  the  material  or  mediam 
of  expression  employed  by  each  art,  and  the  limitations  im- 
posed by  it  as  to  the  mode  of  representation.  The  deter- 
mination of  this  part  of  aesthetic  theory,  which  Lessing  com- 
menced, would  require  not  only  technical  but  considerable 
psychological  knowledge. .  Similarly,  any  conclusion  anived 
at  on  this  jsubject  would  need  to  be  verified  by  a  reference 
to  the  history  of  the  arts,  as  exemplifying  both  the  snccessea 
,of  a  right  conception  of  the  scope  and  possibilities  of  tbe 
particular  art,  and  «the  failures  resulting  from  a  ^taken 
conception.  Many  other  points,  such  as  the  nature  of 
genius,  the  function  and  bounds  of  criticism,  the  relation 
of  aesthetic  culture  to  intellectual,  moral,  and  social  pro- 
gress, would  be  included  in  a  i>cOmplete  scheme  of  art 
doctrine. 

(C.)  History  of  Systems. 

In  the  following  brief  account  of  the  most  important 
contributions  to  aesthetic  doctrine,  only  such  writings  ^ill 
be  recognised  as  aim  at  some  general  <^nception  of  Ait 
and  the  Beautiful  Much  that  passes  in  current  literatnre 
for  aesthetic  speculation,  namely,  a  certain- thoughtful  ^y 
of  criticising  special  works  of  art,  is  simply  the  application 
of  recognised  principles  to  new  cases.  Sometimes,  bow- 
ever,  in  the  hands  of  a  philosophic  critic  the  mere  appre- 
ciation of  a  single  poem  or  the  works, of  a  particular  artist 
may  become  a  luminous  discussion  of  aome  general  prio- 
ciple,  and  this  method  of  constructing  aesthetic  theory  frcsi 
the  criticism  of  a  single  work  or  series  of  works  was  ren- 
dered very  productive  by  Lessing. 

I.  Greek  Speculations. — Ancient  Greece  supplies  us  witb 
the  first  speculations  on  the  Beautiful  and  the  aims  of 
the  fifie  arts.     Nor  is  it  surprising  that  among  a  peopls 
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t^  prodijetive  of  noble  artistic  creations,  and  at  the  same 
t^e  so  speculative,  numerous  attempts  to  theorise  on  these 
Buljects  should  have  been  made.  We  have  in  classic 
-nritiDgs  many  allusions  .to  works  of  an*  aesthetic  character 
now  lost;  such  as  a  series  on  poetry,  harmony,  and  even ' 
painting,  by  Democritus.  It  is  to  be  gathered,  too,  from 
Plato's  Dialogues  that  the  Sophists  made  the  principles  of 
beauty  a  special  department  in  their  teaching.  The  first 
Onek  thinker,  however,  whose  Views  on  these  subjects  are 
itei  at  all  known  is  Socrates.  Accepting  Xenophon's  account 
of  his  views  in  the  MemoraJbUia  and  the  Symposian,  we 
£nd  that  he  regarded  the  Beautiful  as  coincident  with  the 
Good,  and  both  of  them  as  resol  vable  into  the  Useful  Every 
beautiful  object  is  so  called  because  it  serves  some  rational 
end,  whether  the  security  or  gratification  of  man.  It  looks 
as  though  Socrates  rather  disparaged  the  immediate  grati- 
fication which  a  beautiful  object  affords  to  perception  and 
contemplation,  and  emphasised  rather  its  power  of  further- 
ing the  more  necessary  ends  of  life.  Thus  he  said  that 
pictures  and  other  purposeless  works  of  art,  when  used  to 
adorn  a  house,  hinder^  rather  than  furthered  enjoyment, 
because  of  the  space  they  took  from  useful  objects.  This 
mode  of  estimating  the  value  of  beauty  is,  however,  no 
necessary  consequence  of  the  tiieoiy  that  the  whole  nature 
of  beauty  is  to  minister  pleasure.  It  arises  from  undue 
attention  to  mere  material  comfort  as  a  condition  of  happi- 
ness. The  really  valuable  point  which  Socrates  distincUy 
brought  to  light  is  the  relativity  of  beauty.  Unlike  his 
iUustrioiis  disciple,  he  recognised  no  self-beauty  (avro  to 
KO/W)  existing  absolutely  and  out  of  all  relation  to  a  per- 
cipient, mind. 

Of  the  precise  views  of  Plato  jon  this  subject,  even  if 
they  were  really  formed,  it  is  very  difficult  to  gain  a  just 
conception  from  the  Dialogues.  In  some  of  these,  cdled 
by  Mr  Grote  the  Dialogues  of  Research,  83  the  Hippiaa 
UajQT,  he  ventures  oa  no  dogmatic  theory  of  Beauty,  and 
seyeral  definitions  of  the  Beautiful  proposed  are  rejocted 
as  inadequate  by  the  Platonic  Socrates.  At  the  same  time 
we  may  conclude  that  Plato's  mind  leaned  decidedly  to  a 
theory  of  an  absolute  Beauty,  this,  indeed,  being  but  one  side 
of  his  remarkable  scheme  of  Ideas  or  self-rczistihg  Forms. 
In  the  Symjxmon  he  describee  how  love  (Eros)  produces 
a&pii-ation  towards  the  pure  idea  of  beauty.  It  is  only 
this  absolute  beauty,  he  teUs  us,  which  deserves  the  name 
of  beauty;  and  this  is  beautiful  in  every  manner,  and  the 
ground  of  beauty  in  all  things.  It  is  nothing  discoverable 
09  an  attribute  in^  another  thing,  whether  living  being, 
earth,  or  heaven ;  for  these  are  only  beautiful  things,  not 
the  Beautiful  itself.  It  is  the  eternal  and  perfect  existence 
contrasted  with  the  oscillations  between  existence  and  non- 
existence in  the  phenomenal  world.  In  the  Pkcedrus,  again, 
he  treats  the  soul's  intuition  of  the  self-beautiful  as  a 
reminiscence  of  its  prae-natal  existence)  undefiled  by  union 
^"ith  the  body.  With  respect  to  the  precise  forms  in 
^bich  the  idea  of  beauty  reveals  itself,  Plato  is  very  un- 
decided. Of  course  his  theory  of  ^fl  absolute  Beauty  is 
incompatible  with  the  notion  of  its  ministering  simply  a 
variety  of  sensuous  pleasure,  to  which  he  appears  to  lean  in 
the  Gorgias  and  even  the  Hippixis  Major,  Further,  his 
peculiar  system  of  ideas  naturally  led  him -to  confuse  the 
^eif-beautiful  with  other  general  conceptions  of  the  true  and 
the  good,  and  so  arose  the  Platonic  formula  KokoKdyaOla, 
expressive  of  the  intimate  union  of  the  two  principles. 
So  far  as  his  writings  e^ibody  the  notion  of  any  dis- 
tinguishing element  in  beautiful  objects,  it  is  proportion, 
harmony,  or  unity  among  the  parts  of  an  object.  The 
fuperior  beauty  of  proportion  ia  taught  in  the  Philebus,  and 
in  the  PhcBdon  it  is  applied  to  virtue.  As  a  closely-related 
Mew,  we  see  him  emphasising  unity  in  its  simplest  aspect 
of  evenness  and  purity,  the  need  of  variety  being  over- 


looked. Thus  Inthe  PhiUhut  he  states  his  preference  bit 
regular  and  mathematical  forms,  as  the  straight  line  azut 
the  circle.  So  he  selected  among  colours  pure  whii^ 
among  tones  the  pure  and  equal,  and  among  impressioim 
of  touch  the  smootif^  At  the  same  time  theJDisih^el 
evince  m^ny. other  .tentative  diftinctions  in  the  Beautiful^ 
as»  for  example,  the  recognition  in  the  Politico  of  t^ 
opposed  classes  of  beautiful  things,  those  characterised  by 
force  and  velocity,  and  those  by  a  certain  slowness  and 
softness;  which  points  \»a  contrast  between  the  stimula* 
tive  and  the  restful  in  sensation»  since  enlarged  upon  b^ 
English  psychologists.  Elsewhere  he  descants  on  the 
beauty  bf  the  mind,  and  seems  to  think,  in  the  RtpuJUic^ 
that  Uie  highest  beauty  of  proportion  is  seen  in  the  unio;;i 
of  a  beautiful  mind  with  a  beautiful  body.  In  spite  of 
his  lofty  theory  of  the  origin  and  nature  of  beautyi 
Plato  seems  to  have  imperfectly  appreciated  the  wocth 
of  art  as  an  independent  end  in  ^mnan  life  and  cn&urek 
He  found  the  en4  of  art  in  imitation  (fUfiiTO'tv),  but  est& 
mated  the  creative  activity  of  art  as  a  dever  knack,  Uttltt 
higher  in  intellectual  value  than  the  tricks  of  a  jug^et^ 
He  tended  to  regard  the  efifects  of  art  ss- devoid  of  all  sedouA 
value,  and  as  promoting  indolence  and  tiie  supremacy  i3i 
the  sensual  elements  of  human  nature.  (See  the  Scphltta^ 
Gorffias,  and  Bepublie,)  Accordingly,  in  his  isch^tte  r<S9 
an  ideal  republic,  he  providecl  for.  die  most  inexdrotto 
censorship  on  poets,  iic,  so  as  to  make  art  as  far  as  pofisil)!!^ 
a  mere  instrument  of  moral  and  political  training.  AortD 
particular -arts,  Plato  appears  to  have 'allowed,  a  ceffoid 
ethical  value  to  music,  in  combination  with  dance  and  soffg^ 
if  of  a  certain  character,  as  expressing  either  the  wodh^ 
and  manly,  or  the  quiet  and  orderly.  With  fespecb't^ 
poetry,  his  views,  as  expressed  in  the  Republic  and  40fl^ 
where,  were  veiy  uncertain.  Thus  at  times  he  condie>ftt^> 
iragedy  and  comedy  in  toto  ;  at  other  times  he  admits  ite 
claims  of  a  lofty  dramatic  poetry.  He  seems  not  to  hav^ 
fully  considered  the  aims  and  infiuehces  of  painting  aad 
sculpture,  which  he  constantly  disparage 

A  loftier  conception  of  the  aims  of  poetry  was  afforded  Aristoflo^ 
by  the  strictures  of  Aristophanes  in  the  FrogB  and  else* 
where.  But  the  one  Qreek  who,  as  far  as  we  know,  fuUjf 
appreciated  and  clearly  set  forth  the  ends  of  the  fine  artSi 
considered,  independently  of  ethical  and  political  aims,  a4 
the  vehicles  to  the  mind  of  the  ideas  and  delights  of 
beauty,  was  Aristotle.  Unlike  Pkto,  he  proceed/Ml  lesa 
metaphysicaUy  and.  more  scientifically  to  investigate  the 
phenomena  of  beauty  by  a  careful  analysis  of  the  principles 
of  art.  In  his  treatises  on  poetry  and  rhetoric,  he  give^ 
us,  along  with  a  theory  of  th«se  arts,  certain  principle  of 
b€^ty  in  general  \  and  scattered  among  his  other  writings  Wd 
find  many  valuable  suggestions  on  the^same  subject.  First  01 
all,  Aristotle  ignores  aU  conceptions  of  an  absolute  Beauty^ 
and  at  the  same  time  seeks  to  distinguish  the  Beautiful  froni 
the  Good.  Thus,  although  in  the  more  popular  exposition^' 
the  Rhetoric^  he  somewhat  incorrectly  makes  praiseworthi- 
ness  a  distinguishing  mark  of  the  Beautiful,  regarded  as  a 
species  of  the  Agreeable  or  Desirable,  he  seeks  in  the  Meta* 
physics  to  distinguish  the  Good  and  the  Beautiful  thus:  the 
Good  is  always  in  action  {iv  irpaf«i) ;  the  Beautiful,  however, 
may  exist  in  motionless  things  as  well  (cv  oKim^oi^).  Else-  , 
where  he  distinctly  teaches  that  the  Good  and  the  Beautiful 
are  difierent  (ercpov),  although  the  Good,  under  certain  con- 
ditions, can  be  called  beautiful.  He  thus  looked  on  th(f 
two  spheres  as  co-ordinate  species,  having  a  certain  area  in 
common.  It  should  be  noticed  that  the  habit  of  the  Greek 
mind,  in  estimating  the  value  of  moral  nobleness  and  eleva- 
tion of  character  by  their  power  of  gratifying  and  impress- 
ing a  spectator,  gave  rise  to  a  certain  ambiguity  in  the 
meaning  of  to  koXov^  which  accounts  for  the  prominence 
the  Greek  thinkers  gave  to  the  connection  between  the 
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Beautiful  and  the  Good  or  morallj  Worthy.  Aristotle 
further  distinguished  the  Beautiful  from  the  Fit,  and  in  a 
passage  of  the  Folkiu  set  Beatity  abore  the  Useful  and 
Necessary.  Another  characteristic  of  the  Beautiful  fixed  ■ 
by  this  thinker  in  the  JRhetorie  is  ^e  absence  of  all  lust 
or  desire  in  the  pleasure  it  bestows.  This  is  an  import&nt 
pointy  as  suggesting  the  disinterested  and  unmonopolising 
side  of  sesthetic  pleasure.  The  universal  elements'  of 
beauty,  again,  Aristotle  finds  in  the  Metaphysics  to  be  order 
(ra^if),  synunetiy,  and  definiteness  or  detenninateness  (to 
ispur/MJOfw),  In  the  Poetics  he  adds  another  essential,  namely, , 
a  certain  magnitude  it-  being  desirable,  for  a  synoptic  and 
single  view  of  the  parts,  that  the  object,  whether  a  natural 
body  or  a  work  of  art,  should  not  be  too  large,  while  clear-, 
neas  of  perception  xequiiies  that  it  should  not  be  too  smalL 
At  the  same  time  he  seems  to  think  that,  provided  the 
whole  be  visible  as  such,  the  greater  magnitude  of  an 
object  ia  itself  an  element  of  beauty.  This  is  probably  to 
be  understood  by  help  of  a  passage  in  the  Politics^  which 
lays  down  the  need  x>f  a  numb^  of  beautiful  parts  or 
aspects  in  a  highly  beautiful  object,  as  the  human  body« 
With  respect  to  art,  Aristotle's  views  are  an  immense 
advance  on  those  of  Plato.  He  distinctly  recognised,  in  the 
Pfditics  and  elsewhere,  that  its  aim  .is  simply  to  give  iinme* 
diate  pleasure,-  and  so  it  does  not  need  to  seek  the  useful 
like  the  mechanical  arts.  The  essence  of  art,  considered 
as  an  activity,  Aristotle  found  in  imitation,  which,  unlike 
Plato,  he  considers  not  as*  an  unworthy  trick,  but  as  in- 
cluding knowledge  and  discovery.  The  celebrated  passage 
iu  the  Poetics  where  he  declares  poetry  to  be  more  philo- 
sophic and  serious  a  matter  ((nrovSotorc/oov)^  than  philo- 
sophy, best  shows  the  contrast  between  Plato  and  Aristotle' 
in  their  estimates  of  the  dignity  of  artistic  labour.  In  the 
Poetics  he  tells  us  that  the  objects  to  be  imitated  by  the 
poet  are  of  three  kinds — (l.)  Those  things  or  events  which 
have  been  or  still  are;  (2.)  The  things  which  are  said  to  be* 
'and  seem  probable;  (3.)  The  things  which  necessarily  are 
(cit^eu  $ci).  The  last  points^  as  Sdiasler  supposes,  to  the 
ideal  character  of  'imitation  as  opposed  to  mere  copjring  bf 
individual  objects  or  events,  and  accounts  for  the  lofty 
value  assigned  to  it  by  Aristotle.  More  particularly  the 
objects  of  imitation  in  poetry  and  musie,  if  not  in  all  art, 
are  dispositions  (^^),  passions,  and  actions.  Aristotle 
gives  us  some  interesting  speculations  on  the  nature  of 
the  artist's  mind,  and  distinguishes  two  varieties  of  the 
poetic  imagination — ^the  easy  and  versatile  conceptive 
power  of  a  man  of  natural  genius  (o^tn^s),  and  the  more 
emotional  and  Uvely  temperament  of  an  inspired .  man 
{fjuayiKos).  He  gives  us' no  complete  classification  of  the 
fine  arts,  and  it  is  doubtful  how  far  his  principles  are  to 
be  taken  as  applicable  to  other  than  the  poetic  art  He 
seems,  however,  to  distinguish  poetry,  music,  and  dancing — 
all  of  which  are  supposed  to  imitate  some  element  of  human 
nature,  some  feeling  or  action — by  the  means  they  employ, 
namely,  rhythm,  harmony,  melody,  and  vocal  sound.  Paint- 
ing^nd  sculpture  i&re  spoken  of  as  imitative  arts,  but  their 
special  aims  are  not  defined.  Architecture  seems  ignored 
by  Aristotle  as  non-imitative.  His  peculiar  theory  of 
poetry  can  only  be  just  glanced  at  here.  Its  aim,  he  says, 
is  to  imitate-  dispositions  and  actions.  Metrical  form  is 
hardly  looked  on  as  an  essential  Poetic  imitation,  as  in- 
cluding the  selection  of  the  universal  in  human  nature  and 
history,  is  ably  treated;  and  from  this  part  of  Aristotle's 
theory  all  modem  ideas  of  poetic  truth  are  more  or  less  deriv- 
able. He  distinguishes,  somewhat  superficially,  the  epic 
poem,  the  drama,  and  a  third  variety  not  named,  but  appa- 
rently lyric  poetry,  by  the  manner  in  which  the  poet  speaks 
in  each  variety,  whether  in  his  own  person,  or  in  that  of 
another,  or  in  both  alternately.  The  epic  and  the  dramatic 
poem  require  unity  of  a(5tion,  a  certain  magnitude,  with 


beginning,  middle,  and  end,  and  also  those  changes  of  fnf. 
tune  and  recognitions  that  make  up  the  thrilling  character 
of  plot  The  end  of  tragedy  Aristotle  defines  as  the  effecting, 
by  means  of  pity  and  fear,  of  a  purification  of  these  pessioDs; 
and  this  is  perhaps  the  point  o^  greatest  interest  for 
aesthetics  in  the  whole  of  his'theory  of  poetry.  Whether  he 
is  referring  to  any  moral  influence  of  tragedy  on  the  emo- 
tionay  bringing  both  fear  and  pity  in  the  spectator's  mind  to 
their  proper  ethical  mean,  as  Losing  and  others  conceive; 
whether  he  simply  means  the  eliimnation  of  all  painful 
ingredients  ii)  these  feelings,  either  by  the  recognition  d 
the  imaginary  nature  of  the  evil  represented,  or  by  the  simul' 
taneous  satisfaction  of  other  and  deeper,  feelings  as  morBl 
approval  or  wide  human  sympathy;  or,  finally,  whether. bj 
'' purification "  we  are  to  understand  thegrat^ul  rehef  faj 
artificial  means  of  a  recurring  emotion  nee£ng  periodic  vent, 
as  Ueberweg  aii^es, — ^this  subtle  point  may  be  left  to  the 
student  to  decide.  It  would'  be  interesting  to  know  hov 
far  Aristotle  attributed  something  analogous  to  this  KoBofms 
to  |he  other  arts.  In  the  Politics  he  certainly  speaks  of  a 
purifying  ^effect  in  certain  kinds  dt  music  in  quieting  ths 
wilder  forms  of  excitement  Finally,  it  might  perhaps 
be  conjectured  from  his  definition  <j  the  Ludicroui^  as 
sometlung  faulty  and  disgraceful,  yet  free  from  pain,  and 
not  destructive,  that  he  would  find  in  the  laughter  of 
comedy  something  analogous  to  this  purification,  name^, 
the  gradual  resolution  of  the  more  painful  feelings  of  con- 
tempt or  disgust  into  the  genial  moods  of  pore  hilarity. 

Omitting  to  notice  the  few  valuable  remarks  on  s»-FU 
thctic  subjects  of  the  later  Greeks  and  their  Roman 
contemporaries,  one  ma^briefly  refer  to  the  views  of  tho 
Alexandrian  mystic  and  Neo-Platonist  Plotinus,  not  only 
because  of  their  intrinsic  interest,  but  on  account  of  their 
resemblance  to  certain  *modem  systems.  His  theory  is  to 
be  found  in  an  essay  on  the  Beautiful  in  the  series  of  dis- 
courses called  Ennecuies.  His  philosophy  differs  from  the 
Platonic  in  the  recognition  of  an  objective  vovs,  the  direct 
emanation  from  the  absolute  Qood,  in  which  the  ideas  or 
notions' (Xoyoi),  which  are  the  prototypes  of  real  things,  are 
immanent  This  Reason,  $s  self-moving,  becomes  the  for- 
mative influence  reducing  matter,  which  in  itself  is  dead, 
to  form^  Matter  thus  formed  becomes  a  notion  (XSyos), 
and  this  form  is  beauty.  Objects  are  ugly  so  far  as  th^ 
are  unacted  upon  by  Reason,  and  so  remain  formless.  The 
creative  vovs  is  absolute  Beauty,  and  is  called  the  more 
than  beautiful  (to  virc/oKoAAov).  There  are  three  d^irees 
or  stages  of  the  Beautiful  in  manife^tation,  namely,  the 
beauty  of  subjective  vovq,  or  human  reason,  which  is  the 
highest;  tlutt  of  the  human  soul,  which  is  less  perfect 
through  the  connection  of  the  soul  with  a  material  body; 
and  that  of  real  objects,  which  is  the  lowest  manifestation 
of  all.  As  to  the.  characteristic  form  of  beauty,  he  sap- 
posed,  in  opposition  to  Aristotle,  that  a  single  thing  not 
divisible  into  parts  flight  be  beautiful  through  its  unity 
and  simplicity.  He  attached  special  worth  to  the  beauty 
of  colours  in  which  material  darkness  is  overpowered  by 
light  and  warmth,  ^n  reference  to  artistic  beauty,  he  said 
that  when  the  artist  has  Xoyoi  as  models  for  his  creations, 
these  may  become  more  beautiful  than  natural  objects.. 
This  is  a  very  curious  divergence  of  opinion  from  the 
Platonic. 

After  Plotinus  there  is  little  speculation  on  aesthetic  St  i 
subjects  till  we  come  to  modem  writers.  St  Augustine;^ 
wrote  a  treatise  on  the  Beautiful,  now  lost,  in  which  he^^^ 
appears  to  have  reproduced  Platonic  ideas  under  a  Christian  ^ 
guise.  He  taught  that  unity  is  the  form  of  all  beauty 
("  omnis  porro  pulchritudinis  forma  unitas  est").  Infinite 
goodness,  truth,  and  beauty  are  the  attributes  of  the.  Deity, 
and  communicated  by  him  to  things.  But  passing  froiQ 
these  fragmentary  utterances,  we  may  consider  more  fully 


iESTHETICS 


217 


the  modern  theories,  beginning  with  the  German  systems, 
aa  being  the  most  metaphysical,  and  having  most  affinity 
with  ancient  speculation.  In  German  literature  the  two 
diTisions  of  metaphysical  deduction  and  critical  construc- 
tion of  {esthetic  principles  are  very  sharply  contrasted, 
and  nearly  eveiy  writer  on  the  subject*  is  easily  referred  to 
one  or  other  of  th&  classes.  On  the  one  hand,  we  have 
the  laborious  systematic  philosophers,  as  Kant  and  Hegel ; 
and  on  the  other,  men  who  entered  upon  aesthetic  specula- 
tion either  as  connoisseurs  of  some  special  department,  as 
Winckelmann  and  Lessing,  or  even  as  productive  artists — 
for  example,  Schiller  and  Goethe. 
eroatic  IL  German  Writers. — The  first  of  the  Germams  who 
bu:- attempted  to  fit  a  theory  of  the  Beautiful  and  of  Art 
Apr-  into  a  complete  system  of  philosophy  was  Baumgarten. 
Adopting  the  Wolffian  principles  of  knowledge,  as  modi- 
fied  by  Leibnitz,  he  thought  he  was  completing  that 
system  by  setting  over  against  logical  knowledge,  whose 
object  is  truth,  eesthetic  knowledge,  which  has  to  do 
with  beauty.  The  former  is  conceptive  knowledge  {be- 
gra/aides  Erkennen),  the  act  of  the  understanding,  and 
its  result  as  the  science  of  clear  conceptions  is  embodied 
m  logic.  ^Esthetic  has  to  do,  not  with  clear,  but  con- 
fused conceptions  {venoorrene  Vorstellunffen),  namely,  sen- 
suous knowledge  The  beautiful  is  defined  by  Baumgarten 
as  the  perfection  of  sensuous  knowledge,  and  the  ugly  is 
that  which  struggles  against  this  perfection;  and,  con- 
sistently with  this  view,  he  first  employed  the  term 
esthetic  (ceHhetica)  to  denote  a  theory  of  the  Beautiful 
He  held  that  perfection,  as  harmony  of  object  with  its  con- 
ception or  notion  (Bearif),  presehts  itself  under  three  as- 
pects :— { 1.)  As  truth  lor  pure  knowledge ;  (2. )  As  beauty  for 
obscure  perception ;  (3.)  As  goodness  for  the  capacities  of 
desire  or  will.  It  wiU  be  seen  at  once  by  tlte  Uioughtful 
student  that  this  mode  of  dealiog  with' impressions  of 
beauty,  &&,  simply  as  intellectual  elements  (confused  con- 
ceptions), must  fail  to  account  for  their  emotional  aspects — 
feeling,  which  is  the  very  soul  of  the  aesthetic  impression, 
being  radically  distinct  from  conception  and  knowledge. 
Still  Baumgarten  did  service  in  separating  so  sharply  the 
provinces  of  logic,  ethics,  and  esthetics,  and  in  connecting 
the  latter  with  the  impressions  of  the  senses.  The  details 
of  his  esthetics  are  mostly  unimportant  From  Leibnitz's 
theoiy  of  a  pre-established  harmony,  and  its  consequence 
that  the  world  is  the  best  possible,  Baumgarten  concluded 
that  nature  is  the  highest  embodiment  of  beauty, and  that  art 
must  seek  as  its  highest  function  .the  strictest  possible  imita- 
tion of  nature.  Baumgarten  had  several  disciples  in  this  con- 
ception of  aesthetics,  as  Sulzer  and  Moses  MendelasohzL 

The  next  original '  philosophical  scheme  of  aesthetics 
is  that  of  Kant  His  system  of  knowledge  falls  into 
three  branches — the  critique  of  pure  reason,  which  haa  to 
determine  what  are  the  a  priori  elements  in  the  know- 
ledge of  objects;  the  critique  of  practical  reasdn,  which 
inquires  into  the  a  priori  determinations  of  the  will ;  and 
the  critique  of  judgment,  which  he  regards  as  a  connecting 
link  between  the  other  two,  and  which  has  to  do  with  any 
a  priori  -principles  of  emotion  (pleasure  tfnd  pain),  as 
the  middle  term  between  cognition  and  volition.  This 
judgment  Kant  divides  into  the  aesthetic,  when  pleasure 
or  pain  is  felt  immediately  on  presentation  of  an  object; 
and  the  teleological,  which  implies  a  pre-existing  notion, 
to  which  the  object  is  expected  to  conform.  He  attempts, 
in  a  somewhat  strained  manner,  to  define  the  Beautiful  by 
help  of  his  four  categories.  In  qruUity  beauty  is  that 
which  pleases  without  interest  or  pleasure  in  the  existence 
of  the  object  This  distinguishes  it  from  the  simply  Agree- 
able and  the  Good,  the  former  stimulating  desire,  and  the 
latter  giving  motive  tq  the  will  In  quantity  it  is  a  uni- 
versal pleasure.    Under  the  aspect  of  relation,  the  Beautiful 


is  the  form  of  adaptation  (Zwechmdmghett)  without  any 
end  being  conceived.  Finally,  in  modality  it  is  a  necessary 
satisfaction,  pleasing  not  by  a  universal  rule,  this  being 
unassignable,  but  by  a  sejuus  eommunit,  or  agreement  of 
taste.  « Kant  is  not  very  cqnsistent  in  canyiug  out  these 
distinctions.  Thus,  for  example,  he  recognises  in  fitness  a 
particular  species  of  beauty,  namely,  "  adhering  "  as  dis- 
tinguished from  **free"  or  intrinsic  beauty,  without  re- 
cognising that  this  implies  the  presence  of  a  notioiL  So, 
in  discussing  the  objective  validity  of  our  aesthetic  im- 
pressions, he  decides  that  the  highest  meaning  of  beauty 
is  to  symbolise  moral  good ;  and,  in  even  a  more  fanciful 
manner  than  that  of  Mr  Ruskin,  he  attaches  moral  ideas, 
as  modesty,  frankness,  courage,  &a,  to  the  seven  primary 
colours  of  the  Newtonian  systeuL  Yet  he  does  not  admit 
that  the*  perception  of  this  symbolic  function  involves  any 
notion.  Once  more,  he  attributes  beauty  to  a  single  colour 
or  tone  by  reason  of  its  purity.  But  such  a  definition  of. 
the  form  of  the  Beautiful  clearly  involves  some  notion  in 
the  percipient  mind.  Kant  further  applies  his  four  cat^ 
gories,  with  still  less  of  fruitful  sugge&tie%  to  the  Sublime. 
The  satisfaction  of  the  Sublime  is  a  kind  of  negative  plea- 
sure created  thorough  the  feeling  of  a  momentary  restraint 
(Hemmwig)  of  vital  force,  and  of  a  subsequent  outpouring 
of  the  same  in  greater  intensity.  The  feeling  of  the  in- 
adequacy of  the  imagination  is  succeeded  by  a  consciousness 
of  the  superiority  of  reason  to  imagination.  The  sentimeDt 
is  Chus  a  kind  of  wonder  or  awe.  Sublimity  is  either  mathe- 
matical, that  of  magnitude,  ot  dynamical,  that  of  nature^ 
ndght  He  allows  no  sublimity  to  passio^N,  as  rige  or 
revenge.  Kant  )i9^  too,  a  theocy  of  the  Ridicnlons,  the 
effect  of  which  he  lays,  oddly  enough  in  respect  to  the  rest 
of  Ids  doctrine,  in  a  grateful  action  of  the  bodv,  the  xnnsdes 
of  tbe  diaphragm,  (fee,  giving  a  sense  of  health.  This 
action  takes  place  on  the  sudden  relaxation  of  the  iinder> 
standing  when  kept  in  a  state  of  tension  by  expectation. 
The  cause  of  laughter,  or  the  Ridiculous,  may  hence  be 
defined  as  "  the  sudden  transformation  of  a  tense  expecta- 
tion into  nothing.*'  He  placed  the  beauty  of  nature 
above  that  of  art,  which  can  be^of  value  only  mediately, 
not  as  an  end  in  itself.  He  classifies  the  arts  according  as 
they  express  the  aesthetic  idea — whatever  this  may  mean 
after  his  exclusion  of  aU  definite  conception  from  ihe  per- 
oeptio^  of  beauty.  Just  as  expression  in  speech  consists 
of  articulation,  gesticulation,  and  modulation,  answering- 
to  thought,  intuition  {An8chauun^),'Bad  feeling,  so  we  have 
three  kinds  o(  art — (1.)  Those  proceeding  oraUy  (recUndeY 
oratory  and  poetry;  (2.)  Those  of  visible  image  {bildende). 
plastic  art  and  painting;  and  (3.)  "the  art  of  the  play  ot 
feelings,"  namely,  music  and  "  colour  art,"  which  last  is 
not  definedi  Kant's  system  is  veiy  defective,  and  some 
of  its  inconsistencies  were  pointed  out  by  Herder  in  his 
Kalligone,  who  lacked,  however,  philosophic  accuracy. 
Herder  denied  Kant's  distinctions  between  the  Beautiful, 
the  Good,  and  the  Agreeable,  saying  that  the  first  must  be 
desired  as  well  as  satisfying,  and  the  second  be  loved  as  well 
;is  prized  Yet  herein  Kant  is  decidedly  superior  to  his 
critic  Herder  held,  in  opposition  to  Kant,  that  all  beauty 
includes  significance  (Bedeutsamkeit),  and  cannot  affect 
us  apart  from  a  notion  of  perfection.  But  here,  too,  Kant 
is  to  be  preferred,  since  his  theory  does  not  assume  all 
beautiful  objects  to  contain  some  one  element  or  form 
capable  of  being  detected.  Kant's  real  additions  to 
aesthetic  theory  consist  in  the  better  separation  of  the 
Beautiful  from  the  Good  .and  Agreeable,  in  the  prominence 
given  to  the  emotional  side  of  aesthetic  impressions,  and 
in  the  partial  recognition  of  the  relativity  of  aesthetic 
judgment,  more  especially  in  the  case  of  the  Sublime. 

After. Kant  the  next  philosopher  to  discuss  the  meta-  Scbelttng 
physics  of  the  Beautiful  and  art  is  Schelling.     He  souisht 
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to  engraft  art  upon  his  curious  system  of  trausceudentai 
'idealism  in  a  manner  which  can  only  be  faintly  indicated 
.  here..  In  Schilling's  metaphysical  system  the  relation  gf 
subject  and  object  is  conceived  as  identi^.  Each  eziats, 
vet  aot  independently,  of  the^other^^  but  identified  .in  a 
high^  the  fbsolutei  They  may  be  conoeived  as  two  poles 
representing  different  directions,  but  yet  inseparably  joined. 
^i;£towledge  rests  on  thi»> agreement  Either  nature,  the 
objeg^  9^  be  conceived  as  the^iM,  and  the  subject  con- 
structed 0|U  of  it;  or  the  subject  may  be  taken  as  the pructf, 
^d  the  oBj^t  constructed  from  it.  These  are  the  two 
gor^B  of  ^Qwledjge,  and  constitute  the  philosophy  of.  nature 
&d  the  twepehdehtal  philosophy.  The  latter,  like  Kai^t^ 
^lUlosopSy  0^  nund,  is  .baaed  on  a  threefold  conception  6i 
UkQ  powers  Of  human  nature..  It.  consists  of— (1. )  Theoretic 
philosophy,  de^ng  with'  perception;  (2.)  Practical  philo- 
sophy, discussing  the  will  and  freedom;  and  (3.)  The  philo- 
4o]^hy  pf  art.  The  aim  of  the  last  is  thus  expressed:  The 
igo  must  succeed  in  actually  perceiving  the  eon«ord  of  sab- 
jeot  jpd  object,  which  is  half  disguised  in  perception  and 
Volition.  This  ^ncord  is  seen  within  the  limits  of  Uie  ego 
ih  (artistic  perception  only.  Just  as^  the  product  of  nature 
is  %n  unconscious,  product  like  a  conscious  one,  in  its  de- 
si^^uiness,  so  the  product  of  art  is'^a  conscious  product 
yke  an  unconscious  one.  Only  in  the  work  of  art  does 
utelligence  reach  a  perfect  perception  of  its  real  self. 
Tins  is  accompanied  by  a  feeling  of  infinite  satisfaction,  all 
^ly^t^fy  being  solved.  Through  the  creative  activity  of 
the  artist  the  absolute  reveals  itself  in  the  perfect  idenfity 
of  subject  ad^  object.  Art  is  therefore  higher  than  philo- 
sophy. Schelling  thus  sets  the  beauty  of  art  far  above  that 
of  nature.  As  to  the  form  of  the-  beautiful  he  is  very  vague, 
leaning  now  to  a  conception  of  harmony  in  the  totality  of 
the  world  {Wdtall),  and  now  to  a  Flatonie  conception  of 
primitive  forms  (Urbilder)  of  perfection.  He  has  a, very 
intricate  classification  of  the  «rts,  based  on  his  antithesis 
of  object  and  subject,  reality  and  ideality.  A  curious 
feature  of  Schelling's  theory  is  his  application  of  his  ^ne 
fundamental  idea  to  tragedy.  The  essence  of  tragedy  is, 
Ihe  thinSs,  an  actual  conflict  of  liberty  in  the  Subject  with 
objective .  necessity,  in  which  both  being  conquered  and 
conqjiering,  appear  at  once  in  the  perfect  indifi'erence. 
Antique  tragedy  he  holds,  accordingly,^  be  the  most  per- 
fect composition  of  all  arts. 

Passing  over  Solger,  whose  aesthetic  .doctiine  is  little 
inore  than  a  revival  of  Platonism,  we  come  to  HegeL.  His 
system  of  philosophy  fall?  into  three  parts,  all  based  on 
the  self-movement  of  the  idea  or  absolute: — (1.)  The 
logic  discussing  the  pure  universal  notions  which  are  the 
logical  evolution  of  the  absolute,  as  pure  thought;  (2.) 
•PMlosophy  of  nature — ^the  disruption  of  thought,  the  idea, 
into  the  particular  and  external;  /SL)  Philosophy  of  the 
spirit — the  return  of  thought  or  the  absolute  from  this 
sel£aIienation  to  itself  in  self-cogxiisant  thought  Just 
as  the  absolute,  so  has  spirit  a  series  <  of  three  grades  to 
traveraer— (a.)  Subjective  spirit  or  intelligence,  relating 
itself  to  the  rational  object  as  something  given;  (6.)  Ob- 
jecEve  spirit  or  will,  which  converts  the  subjectivised 
theoretical  matter  (truth)  into  objectivity;  (c.)  Absolute 
spirit,  which  is  the  return  of  the  spirit  from  objectivity  to 
the  ideality  of  cognition,  to  the  perception  of  the  absolute 
Idea.  This  again  has  three  stages — (1.)  Art,  in  which  the 
|Lbsolu^e  is  immediately  present  to  sdsuous  perception; 
1^2.)  Religion,  which  embodies  certainty  of  the  idea  as 
i^bove  all  immediate  reality^  and  .(3.)  Philosophy,  the  unity 
'Of:  thesa  According  to  this  conception,  the  beautiful  is 
^fined  as  the  shining  of  the  idea  through  a  sensuous 
Medium  (as  colour  or  tone).  It  ^  said  to  have  its  life  in 
ahining  or  appearance  {Schein)^  and  so  differs  from  the  true, 
which  is  not  real  sensuous  existence,  but  the  universal  idea 


eontained  in  it  for  thought  He  defines  the  fotm  of  the 
Boiutifal  as  unity  of  the  manifold.  The  notion  {B^grifl 
gives  necessity  in  jmntnal  dependence  of  parts  (unity), 
yfhjl^  the  reality  demands  the  appeaoanoe  or  semblance 
j(^Sckan)  of  liberty  in  the  parts.  He  discusaes  veiy  folly 
the  beauty  of  nature  as  immediate  unity- of  notion  and 
reality,  and  lays  great  emphasis  on  the  beauty  of  organic 
Ufa  But  it  is  in  art  that,  like  Schelling,  he  finds  the 
highest  revelation  of  the  B^utifuL  Ait  makes  up  the 
deficiencies  of  natural  beauty  by  bringing  the  idea  into 
clearer  light,  by  showing  the  external  in  its  hie  and  spirit- 
ual animation.  ^The  various  forms  of  art  depend  on  tba 
various  combinations  of  matter  and  form.  In  Oiiental 
or  aymbolical  art  matter  is  predominant^  and  the  thought 
is  struggling  through  with  pain  so  as  to  rev^  tiie  ideal 
In  the  classical  form  the  ideal  has  attained  an  adequate 
exi^nce,  form  and  matter  being  absolutely'Vsommensurata 
Lastly,  in  the  romantic  form,  the  matter  is  reduced  to  'a 
mere  gJiow,  and  the  ideal  is  auprema  Heg^  classifies  tl» 
individual  arts  according  to  this  same  principle  of  the  re!a» 
tive  supremacy  of  fonaoL  and  matter — (1.)  The  beginning  of 
art  is  architeota^irB,  in  whioh  as  a  symbolic  art  the  sensuous 
material  is  in  exooea.  (2.)  Sculpture  .is  less  subjected  to 
matter,  and,  as  repreaentinig  the  living  body,  is  a  step  to- 
wards a  higher  ideality:  (3. )  Painting,  which  is  the  romantic 
art  jcat*  iioxq^t  expresses  the  full  life  of  the  souL  By  the 
elimination  of  the  third  dimension  of  spa^,  and  the 
employment  of  a  coloured  plane^  painting  nds' itself  of  the 
coarse  material  substrate  of  sculpture,  and  produces  only 
a  semblance  of  materiality.  (4.)  In  music,  whidi  employs 
pure  tone,  all  the  elements  of  space  are  suppressed,  and 
hence  ita  content  is  the  inner  emotional  nature  {Ganuik). 
Music  is  the  most  subjective  of  the  arts.  (5.^  Poetry*  has  the 
privil^e  of  «iniveraual. expression.  It  contama  all  the  other 
arts  in  itself,  napiely,  the  plastic^art  in  the  epos,  music  in 
the  ode,  and  the  Unity  of  both  in  the  drama. 

Several  systems  df  aesthetics,  more  or  lees  Hegelian  iji  Di^ 
chanuster,  can  only  be  referred  to  in  passiiig.  Weisse^^j^ 
defined  aesthetics  as  the  science^of  the  idea  of  beauty,  and  ^ - 
explained  the  Beautiful  as  the  entrance  of  thenniversal  oi^of 
the  essence  into  the  limited  and  finite,  that  is,  the  cancelling 
or  annulling  of  truth  {die  au/gekobene  Wakrheit).  By  thus 
.recognising  an  internal  contradiction  in  all  beauty,  he  sought 
to  develope,  by  &  curious  dialectical  process,  the  ideas  of  the 
Ugly,  the  Sublime,  and  the  Ludicrooa.  He  treats  each  of 
these  three  in  immediate  contrast  to  beauty.  Ugliness  is  the 
immediate  existence  of  beauty.  li  appears  as  the  negative 
moment  ih  the  Sublime,  and  in  the  Ludicrous  this  negativity 
is  again  cancelled  and  resolved  into  affirmation  so  as  to  con* 
stitute  a  return  to  the  Beautiful .  A  like  attempt  to  detef» 
mine  the  relations  of  the  Ugly,  Comic,  &c.,'m  moments  d 
the  self -revealing  idea  was  made  by  several  Hegeliana 
Thus  Ruge»  in  his  Ahhandlung  vber  das  K<miiache,  teachei 
that  subliniity  is  the  aesthetic  idea  striving  to  find  itself, 
together  with  the  satisfaction  of  this  striving.  If,  how« 
ever,  the  idea  lose  itself,  sinking  away  in  a  kind  of  swoon, 
we  have  the  Ugly.  Finally,  when  the  idea  recovers  from 
the  swoon,  its  new  birth  is  attended  with  a  feeling  ol 
amusement  {£rkeiterung),  and  then  we  have  the  effect  oi 
the  Ludicrous.  Rosenkranz,  in  his  JBslhetik  des  East- 
lichen,  conceives  the  Ugly  as  the  negation  of  the  Beautiful 
or  as  the  niiddle  between  tlie  Beau^ul  and  the  Ludicrous, 
and  seeks  to  trace  out  its  various  manifestations  in  form- 
lessness in  nature,  incorrectness  in  artistic  representation, 
and  deformity  or  the  disorganisation  of  the  Beautiful  in 
caricatura  Schasler,  again,  seems  to  hold  that  the  Ugly  is 
coordinate  with  the  Beautiful,  being  the  ihotOr .principle 
that  drives  the  Beautiful  from  the  unconditioned  rest  of 
the  Platonic  idea,  from  the  sphere  of  empty  abstiactness 
to  actuality.    This  fundamental  dbntradictipn  renysitseli 
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tei  iho  ounuost  of  uiijtter  and  spirit,  rigid  motioulessness 
and  motion,  and  appears  in  art  as  the  antithesis  of  the 
rablime  and  graceful  (dcis  Anmvthige),  the  latter  containing 
the  Naif,  the  Pretty,  and  the  Ridicnlous.    FinaDy,  Theodor 
Viacher  seeks  to  settle  these  subtle  rektionskips  in  this 
manner:  He  snpposea  the  Sublime  to  be  the  sundering  of 
the  aesthetic  idea  and  ita  sensuous  image  (Gebiid)  from  the 
9tate  of  unity  constituting  the  Beautiful,  the  idea  teaching 
as  the  infinite  over  against  the  finite  of  the  image.     The 
image  now  resists  the  sudden  ruptuus,  and  in  asserting 
itself  as  a  totality  in  defiance  of  the  idea  becomes  the  Ugly. . 
The  Cdmic,  again,  is  the  result  of  some  partial  and  appflr 
lently  involuntary  recognition  of  the  rights  of  the  idea  by 
the  rebellious  image.      Schasler  says,  in  criticising  the' 
news  of  Yischer,  that  it  is  difficult  not  to  be  satirical  in 
desdibiog  the  xUalectic  artifices  to  which  the  idea  is  here 
compelled,  little  suspecting  how  easily  any  similar  attempt 
to  adjust^relations  between  these  ideas,  looked  at  objectiyely 
as  movements  of  the  supreme  idea,  may  appear  equally  naif 
and  funny  to  a  mind  not  already  oppressed  with  the  resist- 
ing burden  of  its  own  abstractions. 
^       Theodor  Yischer,  the  last  of  the  Hegelians  named  here, 
has  produced  the  largest  and  most  kborions  system  of 
metaphysical  aesthetics,  and  a  brief  account  of  its  soopd 
must  be  given  to  complete  our  history  of  the  German 
systems    Me  defines  sesthetics  as  the  science  of  the  Beau- 
tiful   His  system  falls  into  three  parts:  .(!•)  Metaphysic 
of  the  Beautiful;  (2.)  The  Beautiful  as  one-sided  existence 
—beauty  of  nature  and  the  human  imagination;  (3.)  The 
subjective-objective  actuality  of  the  Beautiful — Art.     The 
metaphysic  again  falls  into  two  parts — the  theory  of  simple 
beauty,  and  that  of  the  Beautiful  in  the  resistance  of  its . 
moments  (the  Sublime  and  .Ridiculous).     He  defines  the 
Beautiful  as  ^  the  idea  in  the  form  of  limited  appearanc&" 
His  discussions  of  the  various  beauties  of  nature,  the 
oiganic  and  inorganic*  world,  are  very  full  and  suggestive, 
and  his  elaboration  of  the  principles  of  art  (excepting  those 
of  music,  which  he  left  another  to  elucidate),  is  marked 
by  a  wide  and  accurate  knowledge.     He  divides  the  arts 
into — (1.)  The  objective,  or  eye  arts  (architecture,  sculpture, 
and  painting);  (2.)  Subjective,  or  ear  arts  (music);   (3.) 
Subjective-objective  arts,  or  those  of  sensuous  conception 
(poetry).    He  subdivides  the  first  into  those  of  measuring 
s^t  (architecture),  touching  sight  •  (sculpture),  and  sight 
proper  (painting).     Vischer's  style  is  very  laboured.     His 
propositions  fall  into  the  form  of  mathematical  theorems, 
and  are  made  exceedingly  incomprehensible  by  the  ex- 
cessive subtleties  of  his  metaphysioal  nomendaturow 
There  are  several  other  systems  of  aesthetics  which 
*     deserve  mention  here,  but  space  does  not  allow  of  a  full 
^    account  of  them.     Of  these  the  most  important  are  the 
theories  of  Herbart^  Schqpenhauer,  and  von  Kirchmann. 
Herbscrt's  views  are  based  on  his  curious  psychological 
conceptions.     He  ignores  any  function  m  the  Beautiful  as 
expressive  of  the' idea,  and  seeks  simply  to  determine  the 
simplest  forms  or  the  elementary  judgments  of  beauty. 
Schopenhauer^s  discussions,  connecting  beauty  with  his 
peculiar  conception  of  the  universe  as  volition,  are  a  curious 
contribation  to  the  subject.     As  a  specimen  of  his  specula- 
tions, one  may  give  his  definition  of  tragedy  as  the  repre- 
sentation* of  the  horrible  side  of  life,  the  scornful  dominion 
of  accident,  and  the  inevitable  fall  of  the  just  and  inno- 
cent, this  containing  a  significant  glimpse  into  the  nature 
of  the  v^orld  and  existence.    Yon  Kirchmann  has  written 
a  two-Tolnme  work  on  {esthetics,  whif  h  is  interesting  as  a 
reaction  against  the  Hegelian  method.     It  professes  to  be 
an  attempt  to  base  the  science  on  a.  realistic  tfoiindation, 
and  to  apply  the  principles  of  observation  and  induction 
Jong  acted  Qpon  in  natural  science. 

The  Gehnan  aesthetic  specufations  not  elaborated  into 


complete  systems  ore  coo  numerous  to  be  fully  represented  Incomplete 
here.     Only  a  few  of  the  most  valuable  contributions  to  the  0«nn«a 
theory  will  be  alluded  to.,   Winckehnann's  services  to  .the  ^'^°^^ 
development  of  plastic  art  do  not  directiy  concern  us.  ^..^t^^ 
Of  his  theory  of  plastic  beauty,  based  exclusively  on  the 
principles  of  Qreek  sculpture,  Httie  requires  to  be  said. 
He  first  pointed  to  the  real  sources  of  snperiorit^  in  antique 
creations,  by  emphasising  the  distinction  between  natural 
and  ideal  beauty,  the  aesthetic  -  valne .  of.  contour  as  an 
ideal  element,  the  beauty  of  expression  as  the  manifestatbn 
of  an  elevated  soul,  and  consisting  of  a  noble  simplicity 
and-  a  quiet  grandeur.     But  by  too  exclusive  an  attention 
to  (keek  art,  and  indeed  to  sculpture,  his  theory,  as  an 
attempt  to  generalise  on  ait,  lacks  completeness,  making 
litUe  room  for  the  many-sidedness  of  art^  and  naiiowing  it 
down  to  one,  though  an  exalted,  ideal 

Leesing's  services  to  the  scientific  theoiy  of  art  are  far  Lesaii^ 
greater  than  those  of  Winckelmann.  He  is  the  first  modem 
who  has  sought  to  deduce  the  special  function  of  an  art 
from  a  consideration  of' the  means  at  its  disposal  In  his 
Lcujkoon  he  defixtes  the  boundaries  of  poetry  and  painting 
in  a  manner  which  has  stercely  been  improved  on  since. 
In  flight  divetgence  from  Winckelmann,  who  had  said  that 
the  representation  of  crying  was  excluded  from  sculpture 
by  the  ancients  as  unworthy  of  a  great  soul,  Lessing  sought 
to  prove  that  it  was  prolubited  by  reason  of  its  incom- 
patibility with  the  conditions  of  plastic  beant^.  He 
reasoned  from  the  example  of  the.  celebrated  group,  the 
Laokoon.  Yisible  beauly.was,  he 'said,  the  first  law  of 
ancient  sculpture  and  painting.  These  arts,  as  employing 
the  co-existent  and  permanent  in  space,  are  much  more 
limited  than  poetry,  which  employs  tiie  transitory  and  suc- 
cessive impressions  of  sound.  Hence,  expression  is  to 
poetry  what  corporeal  beauty  is  to  the  arts  of  visible  foirm 
and  colour.  The  former  has  to  do  with  actions,  the  latter 
with  bodies, — ^that  is,  objects  whose  parts  co-exist  •  Poetry 
can  only  tuggttt  material  objects  and  visible  scenery  by 
means  of  actions;  as  for  example,-  when  Homer  pictures 
Juno's  chariot  by  a  description  of  its  formation  piece  by 
piece.  Painting  and  sculpture,  again,  can  only  suggest 
actions  by  means  of  bodies.  Prom  tins  it  follows  that  the 
range  of  expression  in  poetty  is  far  greater  than  in  visible 
art  Just  as  corporeal  beauty  loses  much  of  its  charm,  so 
the  visible  Ugly  loses  much  of  itsrepulsiveness  by  the  suc- 
cessive and  iiansient  character  of  the  poetic  medium. 
Hence  poetry  may  introduce  it,  while  painting  is  forbidden 
to  represent  it  Even  the  Disgusting  may  be  skUf ully 
■employed  in  poetry  to  strengthen  the  iinpreasion  of  the 
Horrible  or  Ridiculous;  while  painting  can  only  attempt  this 
at  its  peril,  asin  Pordenone's  Interment  of  Christ,  in  which 
a  figure  is  represented  as  holding  ita  nose.  Yisible  imita- 
tion being  inunediate  and  permanent,  the  piainf ul  element 
cannot  be  softened  and  disguised  by  other  and  pleasing 
ingredients  (the  Laughable,  dl^c),  as  in  poeti}c  As  Schasler 
says,  Lessing*s  theory  hardly  niakes  room  for  the  effects  of 
individuality  of  character  as  one  aim  of  pictorial  as  well  as 
of  poetic  art  Tet  as  a  broad  distinction  between  the  two 
heterogeneous  arts,  limiting,  on  the  one  han(L  pictorial  de- 
scription in  poetry,  and  the  representation  ot  the  painful, 
low,  and  revolting  in  the  arts  of  viuon,  it  is  unassailable, 
and  constitutes  ^  real  discovery  in  aesthetics.  L^ing'H 
principles  of  the  drama,  as  scattered  through  the  critiques 
of  the'Hamburg  Dramaturgy,  are  for  the  most  part  a  fur- 
ther elucidation  of  Aristotelian  principles,  of  gr^t  value  tot 
<the  progress  of  art,  but  adding  comparatively  little  to  the 
theory.  .Its  conspicuous  points  are  the  determination  of 
poetic  trutS  as  shadowed  forth  by  Aristotle,  and  the  dif- 
ference between  tragedy  and  comedy  in  respect  to  liberty 
of  invention  both  of  fable  and  of  character ;  secondly,  the 
reassertion  that  both  fear  and  pity,  and  not  simply  one  of 
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these,  are  the  tSecta  of  eyery  tragedy,  lind  that  »  ib  false 
dramatic  art  to  attempt  to  represent  either  the  sufferings 
of  a  perfect  martyr,  or  the  i^iions  of  some  monstit)U3 
horror  of  wickedness,  aa  Comeille  and  the  French  school 
had  urged ;  lastly,  the  interpretation  of  Aristotle's  purifica- 
tion of  the  pasooDs  as  referring  to  this  very  fear  and  pity, 
and  pointing  to  a  certain  desirable.mean  between  excessive 
sensibility  and  ezoessiye  callousness.  Schasler  says  that 
if  Lesaing  had  had  an  Aristotle  to  lean  on  in  the  Xooiboon  as 
in  the  DrtjanaXmgy^  it  would  have  been  more  valuable. ' 
Others  might  be  disposed  to'say  that  if  he  had  been  as 
free  from  the  traditions  of  authority  in  the  Drai/naJbUTgyr 
as  ho  was  in  the  Lachoon^  the  former  might  have  contained 
as  much  in  the  way  of  real  discovery  as  the  latter. 

The  partial  contributions  to  CBsthetics  after  Lessing 
need  not  long  detain  us.  Goethe  wrote  eererel  tracts  'on 
esthetic  topics,  as  well  as  many  aphorisms;  He  attempts 
to  mediate  between  the  claims  of  ideal  beauty,  as  taught 
by  Winckelmaim,  and  the  aims  of  individualisation. 
Schiller  discusses,  in  a  number  of  disconnected  essays  and 
letters,  some  ol  the  principal  questions  in  the  philosophy 
of  art  He  looks  at  art  as  a  side  of  culture  and  the  forces 
of  human  nature,  and*  finds  in  an  sasthetically  cultivated 
soul  the  reconciliation  of  the  sensual  and  rational  His 
letters  on  lesthetic  education  {Uihtr  die  authetuche  ErzU- 
kung  des  MeMchen)  are  very  valuable,  and  bring  out  the 
connection  between  sesthetic  activity  and  the  universal  im- 
pulse to  play  {Spidtrieby  This  impulse  is  formedf  from 
the  union  of  two  other  mipulses — ^the  material  (Stoftrieb) 
and  the -formal  {FomUrieb\—ike  former  of  whic^  seeks  to 
make  real  the  inner  thougnt,  the  latter  to  form  or  fashion 
tlus  reality.  Schiller's  thoughts  on  this  topic  are  cast^in 
a  highly  metaphysical  mould,  and  he  makes  no  attempt  to 
trace  the  gradual  development  of  the  first  crude  play  of 
children  into  the  nsthetio  pleasures  of  a  cultivated  matu- 
rity. He  fixes  as  the  two  conditions  of  sesthetic  growth, 
moral  freedom  of  the  individual  and  sociability.  The 
philosophic  basis  of  Schiller's  speculation  is  the  system  of 
Kant  Another  example  of  this  kind  of  reflective  discus- 
sion of  art  by  literary  men  is  afforded  us  in  the  VorschtUe 
der  JSdheHk  of  Jean  Paid  Richter.  Thia  is  a  rather  am- 
^tious  discussion  of  the  Sublime  and  the  Ludicrous,  and 
contains  much  valuable  matter  on  the  nature  of  humour  in 
romantic  poetry.  Jean  Fftul  is  by  no  means  exact  or 
systematic,  and  his  language  is  higUy  poetic.  His  defini- 
tions strike  one  as  hasty  and  inadequate:  for  example, 
that  the  Sublime  is  the  applied  Infinite,  or  that  the  Ludi- 
crous 14  the  infinitely  Small.  Other  writers  of  this  class, 
as  Wilhelm  von  Humboldt,  the  two  SchT^els,  Genrinus, 
though  they  have  helped  to  form  juster  views  of  the 
several Idnds  of  poetiy,  kc,  have  contributed  little  to  the 
general  theory  of  art  F.  Schlegel's  determination  of  the 
principle  of  romantic  poetry  as  Uie  Interesting,  in  opposi- 
tion to  the  objectivity  of  antique  poetry,  may  be  dted  as 
a  good  example  of  this  group  of  speculations. 

No  account  of  Qerman  aesthetics  can  be  eomplete  with- 
out some  reference  to  the  attempts  recently  made  by  one 
or  two  naturalists  to  determine  experimentally  the  physical 
conditions  and  the  net  sensational  element  of  artistic  im- 
pression. Of  these,  the.  most  imposing  is  the  development 
by  Helmholtz  of  a  lai-ge  part  of  the  laws  of  musical  com- 
position, harmony,  tone,  modulation,  &&,  from  a  simple 
physical:  hypothesis  as  to  the  complex  character  of  what 
appear  to  us  as  elementary  tones.  Another  interesting 
experimental  inquiry  has  been  instituted  by  Fechner  into 
the  alleged  superiority  of  "  the  golden  section  "  as  a  visible 
proportion.  .  Zeising,  the  author  of  this  theory,  asserts 
that  the  most  pleasing  division  of  a  line,  say  in  a  cross,  is 
the  golden  section,  where  the  smaller  division  is  to  the 
larger  as  the  latter  to  the  sum.     Fechner  describes  in  his 


contribution  Zur ,  expenmentalm  JEdhetik  a  aeries  of 
experiments  on  a  laige  number 'of  different  persons,  ia 
which  he  supposes  he  eliminated  aO  effects  of  individual 
association,  and  decides  in  favour  of  the  hypothesis.  U«^ 
however,  assumes  that  this  visible  form  must  please  pri- 
marily, and  does  not  recognise  that  any  codstant  assodatioD 
growing  up  in  all  minda  alike  would  give  precisely  the 
same  results.  Finally,  allusion  may  l«  made  to  some 
ingenious  bul  very  forced  attempts  of  Unger  and  othen 
to  discover  harmonic  and  melodious  relations  amioog  tke 
elementary  coburs. 

IIL.  French  writers  onJBiUuiics. — ^In  passing  from  GenDsn  Puts 
to  French  writers  on  eesthetieal  tidies  we  find,  as  mi^t  be  ex-  ^»^ 
pecied,  mu(3i  less  of  metaphvsicu  assumption  and  a  clearer  ^  ^ 
peroej>ttonof  the  sci6nti£e  character  of  the  pzpblem.  At  the  ^ 
same  time,  the  authors  are  but  few,  and  their  works  mostly 
of  a  fragmentary  character.  •  Passing  by  the  Jesuit  Andr6, 
who  Boxu^ht  to  rehabilitate  Augustin's  theoiy  of  the  Beauti- 
ful, we  mrst  light  on  the  name  of  Battenx.  In  his  Cixan  hm 
de  Bellet  Lettre»(l76b)  he  seeks  to  detecmine  the  aims  of  ait 
by  elucidating  the  meaning  and  value  of  l^e  imitation  of 
•nature.  He  plassifiea  the  arts  according  to  the  forms  of 
sjpace  and  time,  those  of  either  division  being  capable  of 
combining  among  themMlves,  but  not  wit^  those  of  the 
other.  Thus  ardiitectuie,  sculptnise,  and  painting  may 
co-operate  in  one  risible  effect';  also  music,  poetry,  ml  the 
dance.  Diderot^  again,  in  the  JSneydopiiUe^  aou^  to  Bids 
define  beauty  by  making  it  to  consist  in  the  perception  of 
relations.  In  his  JSuat$  sur  la  Pein£Uire  he  f oUowa  Bat* 
teux  in  extolling  naturalness,  or  fidelity  to  nature.  Another 
very  inadequate  iheoiy  of  beau^  was  propounded  by  Piie 
Buffier.  He  said  it  is  the  Qrpe*  of  a  species  wMdi  g^ves  Bii 
the  measure  of  beau^.  A  beautiful  face,  though  ran^  ii 
nevertheless  the  model  after  which  the  largest  number  ii 
formed.  Not  uiilike  this  theoiy  is  a  doctrine  propounded 
by  H.  Taine.  In  his  work,  JDe  VIdeai  dam  FAri,  he  pro-T^ 
ceeds  in  the  manner  of  a  botanist  to  determine  a  scale  of 
(Characters  in  the  physical  and  moral  man,  according  to  the 
embodiment  of  whidi  a  work  of  art  becomes  ideal  The 
degree  of  universality  or  importance,  <and  the  degree  of 
beneficence  or  adaptation  to  the  ends  of  life  in  a  character, 
give  it  its  mei^sure  of  esthetic  value^  and  render  the  work 
of  arty  which  seeks  to  represent  it  in  its  puri^,  an  ideal 
work. 

The  only  elaborated  systems  of  Esthetics  id  PVeochT^i 
literature  are  those  constructed  by  the  spiriivalutei,  thst^ 
is,  the  philosophic  followers  of  Reid  and  D.  Stewart  <m!^ 
the  one  hand,  and  the  Qerman  idealists  on  the  other,  who 
constituted  a  reaction  against  the  crude  sensationalism  of 
the  18th  century.  They  aim  at' elucidating  what  they  call 
the  higher  and  spiritual  element  in  esthetic  impressioDS, 
and  wholly  ignore  any  capability  in  material  substance  or 
external  sensation  of  affording  the  peculiar  delights  of 
beauty.  The  lectures  of  Cousin,  entitied  J)u  Vrai,  du  Beam, 
et  du  Bim^  the  Coun  d^Esikkigue  of  Jouffroy,  and  the 
systematic  treatise  of  L^^ue,  La  Science  du  BeaUy  are 
the  principal  works  of  this  sdbooL  The  last,  as  the  most  LM 
elaborate,  will  afford  the  student  the  best  insight  into  this 
mode  of  speculation.  The  system  of  L^^e  falls  into 
four  part»---{l.)  The  p^chological  observation  and  classifi- 
cation of  the  effects  of  the  Beautiful  on  human  intelligenoe 
and  sensibility;  (2.^  The  mefaphysic  of  beauty,  which 
determines  whether  Jt  has  a  real  objective  existenoe,  and 
if  so,  what  is  the  internal  principle  or  substance  of  tlus 
objective  entity;  and  further  seeks  to  acyust  the  rdationi 
of  the  Bteutiful,  the  Sublime,  the  Ugly,  and  the  Ridiculous 
in  relation  to  this  principle;  (3.)  The  application  of  these 
psychological  and  metaphysical  principles  to  the  beauty  of 
nature,  animate  and  inanimate,  and  to  that  of  the  Jkitj; 
(i.)  Their  application  to  the  arts.     The  influence  of  the 
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Germans  in  this  mode  of  systeznatisitig  is  apparent.  All 
the  characters  of  beauty  in  external  objects,  as  a  flower, 
of-  which  the  principal  are  size,  unity  and  variety  of  parts, 
intensity  of  c<iour,  grace  or  flexibility,  and  correspondence 
to  enTirooment,  may  be  summed  up  as  the  ideal  grandeur 
and  order  of  the  species. .  These  are  perceived  by  reason 
to  be  the  manifestations  of  an  invisible  vital  force.  Simi- 
larly the  beauties  of  inorganic  nature  are  translatable  as 
the  grand  and  orderly  displays  of  an  unmateHal  physical 
force.  Thus  all  beauty  is  in  its  objective  essence  either 
spirit'  or  unconscious  force  acting  with  fulness  and  in 
order.  It  is  curioUs  that  L^vlque  in  this  way  modifies 
(he  strictly  spiritual  theory  of  beauty  by  the  adLmission  of 
an  unconscious  physical  force,  equally  with  spirit  or  mind, 
^3  an  objective  jsubstratum  of  the  Beautiful.  Ua  seeks, 
however,  to  assimilate  this  as  nearly  as  possible  to  con- 
Kious  energy^  as  immaterial  and  indivisible.  The  aim  of 
art  is  to  reproduce  this  beauty  of  nature  in  a  beautiful 
manner,  and  the  individual  arts  may  be  classified  according 
to  the  degree  of  beautiful  Corce  or  spirit  expressed,  and  the 
degree  of  power  with  which  this  is  interpreted.  Accord- 
ingly, they  are  arranged  by  Levdque  in  the  same  order  as 
by  Hegel. 

IV.  Italian  <tnd  Dutch  Writers.  ^Thxtx^  are  a  few 
writers  on  assthetic  subjects  to  be  found  in  Italian  and 
Dutch  literature,  but  they  have  little  of  ont;iual  speculation. 
The  Italian,  a»  Pagano  and  Muraton,  follow  French,  and 
English  writers.  One  Dutch  writer,  Franz  Hemsterhuis 
(18th  century),  .is  woab-  naming.  Uis  philosophic  views 
are  an  attempt-  at  reconciliation  between  the  sensational 
and  the  intuitive  systems  of  knowledge  The  only  faculty 
of  trae  knowledge  is  an  internal  sense,  nevertheless  all  true 
bowledge  comes  through  the  senses.  The  soul,  desiring 
Immediate  and  complete  knowledge,  dnd  being  limited  by 
its  anion  with  the  senses,  which  nre  incapable  of  perfectly 
simultaneous  action,  Urives  to  gain  the  greatest  number 
of  the  elements  of  tdgnition  or  ideas  in  the  shortest  pos- 
sible time.  In  proportion  as  this  effort  is  successful,  tie 
knowledge  is  attended  with  enjoyment.  The  highest 
measure  of  this  delight  is  given  by  beauty,,  wherefore  it  may 
he  defined  as  that  which  affords  the  largest  number  of  ideas 
la  the  shortest  time. 

V.  English  Writers. — In  the  aesthetic  speculations  of 
E^Qglish  writers,  we  find  still  less  of  metaphysical  construe^ 
tion  and  systematisation  than  in  those  of  French  thinkers. 
Indeed,  it  may  be  said  tjiat  there  b  nothing  answering  to 
the  German  conception  of  sesthetic  in  our  literature.  The 
inquiries  of 'English  and  Scotch  thinkers  have  been  directed^ 
for  the  most  part  to  very  definite  and  strictly  scientific  pro- 
blems, such  as  the  psychological  processes  in  the  perception  of 
Ihe  Beautiful  The  more  moderate  metaphysical  impulses  of 
our  countrymen  have  never  reached  beyond  the  bare  asser- 
tio;i  of  an  objective  and  independent  beauty.  Hence  we  find 
that  the  German  historians  regard  these  special  and  limited 
discQssioiis  as  so  many  empirical  reflections,  wholly  devoid 
c>f  the  rational  element  in  true  philosophy.  Schasler  speaks 
of  these  essays  as  **  empiristic  a^thetics,"  tending  in  one 
direction  to  raw  materialism,  in  the  other,  bv  want  of 
method,  ne^er  lifting  itself  above  the  plane  of  "an  sesthe- 
ticising  dilettanteism."  English  writers  arc  easily  divisible 
into  two^- groups — (I.)  Those  who  lean  to  the  conception 
of  a  primitive  objective  beauty,  not  resolvable  into  any 
simpler  ingredients  of  sensation  or  pimple  emotion,  which 
is  perceiv^  intuitively  either  by  reason  or  by  some  special 
faculty,  an  internal  sense;  (2.)  Those  who,  tracing  the 
genesis  of  beauty  to  the  union  of  simple  impressions,  have 
been  chiefly  concerned-  with  a  psychological  discussion  of 
the  origin  and  growth  of  our  Aesthetic  perceptions,  and 
emotions. 

Lord  Shaftesbury  is  the  first  of  the  intuitive  writers  on 


beauty.     Uis  views  are  highly  metaphysical  and  Platonic  The  latirf* 
in  character.    The  Beautiful  and  the  Good  are  combined  in  tlffitU. 
one  ideal  conception,  much  as  with  Plata     Mattec  in  itself  Shaftct* 
is  ugly.    The  order  of  the  world,  wherein  yi  beauty  really  ^°^' 
resides,  is  a  spiritual  principle,  all  motion  and  life  being 
the  product  of  spirit    The  principle  of  beauty  is  perceived 
not  with  the  outer  senses,  but  with  an  intemal-^that  jm, 
the  moral — ^sense  (whic&  perceives  the  Good  as  well).  This 
perception  affords  the  only  true  delight,  namely v  spiritual 
enjoyment     Shaftesbury  distinguishes  three  grades  of  the 
B^iitiful,  namely,  M.)  Inanimate  objects,  including  works 
of  art;  (2.)  Jiiving  tonns,  which  reveal  the  spihtual  forma- 
tive forc»;  and  (3.)  Tbe  Source  from  which  these  forms 
spring,  Qod. . 

In  his  Inquiry  vito  Me  Original -of  cvr  Ideas  of  Beauiy  Hutcheua 
aTid  Virtue^  Hutcheson  follows  many  of  Shaftesbnr^s  ideas. 
Yet  he  distinctly  disclaims  any  independent  self-existing 
beauty  in  objects  apart  from  percipient  minds.  '*  All 
beauty,"  he  says,  "  ia  relative  to  the  sense  of  some  mind 
perceiving  it"  The  cause  of  beauty  is  not  any  simple 
sensation  from  an  object,  as  colour,  tone,  but  a  certain 
order  among  the  parts,  "or  ^'uniformity  amidst  variety." 
The  faculty,  by  which  this  principle  is  known  is  ah  internal 
sense  which  is  defined  as  "  a  passive  power  of  receiving 
ideas^f  beauty  from* all  objects  in  which  there  is  uniformity 
in  variety."  Thus  Hutcheson  seems  to  have  supposed  that 
beauty,  though  always  residing  in  uniformity  in  variety  as 
its  form,  was  stilL  something  distinct  from  this^  and  so 
m  need  of  a  pecilliar  sense  distinct  from  reason  for  the 
appreciation  of  it  But  his  meaning  on  this  point  is  not 
clear.  This  faculty  is  called  a  sense,  because  it  resembles 
the  eztcpal  senses  in  the  immediateness  of  the  pleasure  it 
experiences.  '.  The  perceptipn  of  beauty,  an3  thd  delight 
attending  it,  are  quite  as  independent  of  considerations  of 
principles,  causes,  or  usefulness  in  the  object,  as  the  plea- 
surable sensation  of  a  sweet  taste.  Further,  the  effect  of  a 
beautiful  object  is  like  the  impression  cf  our  senses  in  its 
necessity;  a  beautiful  thing  being  always,  whether  we  will 
or  no,  .beautiful  In  the  second  place,  ihis  sense  is  called 
intumdl,  because  the  appreciation  of  beauty  is  clearly  dis- 
tinct from  tho  ordinary  sensibility -of  the  eye  and  ear, 
whether  emotional  or  intellectual  and  discriminative,  many 
persons  who  possess  the  latter  intact  being  totally  destitute 
of  the  former.  Another  reason  is)  that  in  pome  affairs 
which  have  little  to  do  with  the  external  senses,  beauty  is 
perceived,  as  in  theorems,  universal  truths,  and  general 
causes.  Hutcheson  discusses  twcf  kinds  of  beauty — abso- 
lute or  original,  and  relative  or  comparative.  The  former 
is  independent  of  all  comparison  of  the  beautiful  object 
with  another  object  of  which  it  m^  be  an  imitation.  The 
latter  is  perceived  in  an  object  considered  as  an  imitation  or 
resemblance  of  something  else.  He  distinctly  states  that  "an 
exact  imitation  may  still  be  beautiful  though  the. original 
were  entirely  devoid  of  it;"  but,  Qurioualy  enough,  will  not 
allow  that  this  proves  hid  previous  definition  of  beauty  as 
"  uniformity  amidst  variety^  to  be  too  narrow.  He  seeina 
to  conceive  that  the  original  sense  of  beauty  may  be 
"  varied  «and  overbalanced"  with  the  secondary  and  subor* 
dinate  kind.  Hutcheson  spends  a  good  deal  of  time  in 
proving  4he  universality  of  this  sense  of  beauty,  by  show-* 
ing  that  all  men,  in  proportion  to  the  enlargement  of  their  » 
intellectual  capacity,  are  more  delighted  with  unifonnity 
than  the  contrary.  He  argues  against  the^supposition  that 
custom  and  education  are  sources  of  our  perception  of 
beauty,  though  he  admits  that  they  may  enlarge  the  capa* 
city  of  our  minds  to  retain  and  compare,  and  so  may  add  to 
the  delight  of  beauty. 

The  next  writer  of  consequence  on  the  intuitive  side  is  RciJ. 
T^eid.     In  the  eighth  of  his  Essays  on  the  Intellectual 
Powers  he  di^usses  the  faculty  of  taste.     He  held,  on  tho 
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ground  of  common  sense,  that  beanty  must  eidst  in  objects 
independently  of  our  fninds.  As  to  the  nature  of  the 
Beautiful,  he  taught  tliat  all  beauty  resides  primarily  in  the 
faculties  of  the  mind,  intellectual  and  moral  The  beauty 
which  is  spread  over  the  face  of  visible  nature  is  an  emanar 
Hon  from  this  spiritual  beauty,  and  is  beautiful  because  it 
symbolises  and  expresses  it.  Tiius  the  beauty  of  a  plant 
resides  in  its  perfection  for  its  end,  as  an  expression  of  the 
wisdom  of  its  Creator,  field's  theory  of  beauty  is  thus 
purely  spirituaL 
\fiir  W.  The  celebrated  Lectures  on  Metaphysics  of  Sir  W.  HamDton 

Hamaton.  ^q  not,  unfortunately,  contain  more  than  a  slight  prelimin- 
ary sketch  of  the  writer's  theory  of  the  emotional  activities. 
He  defines  pleasure,  following  very  closely  the  theory  of 
Aristotle,  as  **  a  reflex  of  the  spontanpous  and  unimpeded 
exertion  of  a  power  of  whose  energy  we  are  conscious" 
(vol  ii  p.  440).  •  And,  in  perfect  agreement  with  this  con- 
ception, be  divides  the  various  feelings  according  to  the 
faculties  or  powers,  bodily  or  mental,  of  which  they'are  the 
concomitants.  In  the 'scheme  thus  faintly  shadowed  forth, 
the  sentiments  of  Taste  are  regarded  as  subserving  both 
the  subsidiary  and  the  ekbocative  faculties  in  cognition,  in 
other  woicb,  the  Imaginatiou  And  the  Understanding.  The 
activity  of  the  former  corresponds  to  the  element  of  variety 
in  the  beautiful  object,  while  thit  of  the  latter  is  concerned 
with  its  unity.  A  beautiful  thing  is  accordingly  defined 
"  as  one  whose  form  occupies  the  Imaginatioa  and  Under- 
standing in  a  free  and  full,  and,  consequently,  in  an  agree- 
able activity"  (p.  512).  In  this  way,  the  writer  conceives, 
he  comprehends  all  pre-existing  definitions  of  beauty.  He 
explicitly  excludes  all  other  varieties  «f  pleasure,  such  as 
the  sensuous,  from  tbe  proper  gratification  of  i>ean^.  The 
esthetic  sentiment  is  thus  regarded  as  unique  and  not 
resolvable'  into  simpler  feelings.  Similarly,  he  denies  any 
proper  attribute  of  beauty  to  fitnesa  The  essence  of  the 
'sentiinent  of  subliinity  he  finds,  much  in  the  same  way  as 
Kant,  in  a  mingled  pleasure  and  pain,  "  of  pleasure  in  tl;e 
consciousness  of  the  strong  energy,  of  pain  in  the  conscious- 
ness that  this  energy  is  vain."  He  recognises  three  forms 
of  Sublimity :  those  of  Extension  or  space,  of  Protension 
or  time,  and  of  Intension  or  po^er.  FinaUy,  he  thinks 
that  the  Picturesque  differs  from  the  Beautiful  in  uppeahng 
simply  to  the  imagination.  A  picturesque  object  is  one 
whose  parts  are  so  palpably  unconnected  that  the  under- 
standing is  not  stimulated  to  the  perception  of  unity. 

Qo&kln.  A  very  like  interpretation  of  beauty,  as  spiritual  and 

typical  (If  divine  attributes,-  has  been  given  by  Mr  Ruskin 
in  the  second  volume  of  his  Modern  Painters.  This  part  of 
his  work,  bearing  the  title  "  Of  Ideas  of  Beauty,"  has  a  very 
systematic  appearance,  but  is  in  fact  a  singularly  desultory 
series  of  aesthetic  ideas  put  into  a  very  charming  language, 
and  coloured  by  strong  emotion.  Mr  Ruskin  distinguishes 
between  the  theoretic  faculty  concerned  in  the  moral  per- 
ception and  appreciation  of  ideas  of  beauty  and  the 
imaginative  or  artistic  faculty,  which  is  employed  in  re- 
garding in  a  certain  way  and  combining  the  ideas  received 
from  external  nature.  The  former,  he  thinks,  is  wrongly 
nMoed  the  cesthelic  faculty,  as  though  it  were  a  mure 
operation  of  sense.  The  .object  of  the  faculty  is  beauty, 
which  Mr  Ruskin  divides  into  typical  and  vital  beauty, 
fl  The  former  is  the  external  quality  of  bodies  that  typifies 
somedivine  attribute.  The  latter  consists  in  *'  the  appearance 
of  felicitouj*  fulfilment  of  function  in  hving  things."  The 
forms  of  typical  beauty  are — (1.)  Infinity,  the  type  of  the 
divine  incomprehensibility,  (2.)  Unity,  the  type  of  the 
divine  comprehensiveness;  (3.)  Repose,  the  type  of  the 
divine  permanence-  (4.)  Symmetry,  the  type  of  the  divine 
justice;  (5.)  Purity,  the  type  of  the  divine  energy,  and 
(6.)  Moderation,  the  type  of  government  by  law.  Vital 
beautjr,  again,  is  re^rded  as  relative  when  the  degree  of 


exaltation  of  the  function  is  estimated,. or  generic  if  only 
the  degree  of  conformity  of  an  individual  to  the  appointed 
functions  of  the  species  is  taken  into  account  Mr  Rnskin't 
wide  knowledge  and  fine  aesthetic  perception  make  his 
works  replete  with  valuable  suggestions,  though  be  appears 
r  wanting  in  scientific  accuracy,  and  lacks,  as  Mr  Mill  has 
pointed  out,  all  appreciation  of  the  explanatory  power  of 
association  with  respect  to  the  ideal  elements  of  typical 
beauty. 

Of  the  more  analytic  writers  on  the  effects  of  the  Beautif  uLll«  oi 
Addison  deserves  a  passing  mention,  less,  however,  for  the^<^* 
scientific  precision  of  his  definitions,  than  for  the  charm  "^^ 
of  his  style.  His  Essays  on  the  Imagination,  contri- 
buted to  the  Spectator^  are  admirable  specimens  of  popular 
aesthetic  reflection.  Addison  means  by  the  pleasures  of  -im- 
agination those  which  arise  originally  from  sight,  and  he* 
divides  them  into  two  dasses — ( 1 .)  Primary  pleasures,  which 
entirely  proceed  fr^m  objects  before-  dur  eyes;  and  (2.) 
Secondary  pleasures,  flowing  from  ideas  of  visible  objects. 
The  original  sources  of  pleasure  in  visible  objects  are  great- 
ness, novelty,  and  beauty.  This,  it  may  be  said,  is  a  valu- 
able distinction,  as  p6inting  to  the-plofality  of  aouroes  in 
the  aesthetic  impression,  but  the  threefold  division  is  only  a 
very  rough  tentative,  and  destitute  of  all  logical  value, 
novelty  of  impression  being  always  a  oonditioo  of  beauty. 
The  secondary  pleasures,  he  rightly  remarks,-  are  render^ 
far  more  extended  than-  the  original  by  the  addition  of  the 
proper  enjoyment  of  resemblance,  which  is  at  the  basis  of 
all  mimicry  amcf  wit.  Addison  recognises,  too,  the  effects 
of  association  in  the  suggestion  of  whole  scenes,  and  their 
accompaniments  by  some  single  circumstance..  He  has 
sipme  curious  hints  as  to  the  physiological  seat  of  these 
mental  processes,  and  seeka,  somewhat  naively,  to  connect 
these  pleasures  with  te!eolo^cal  considerationa 

In  the  Elemenis  of  Criticism  of  Lord  Kaimes,  another  IM 
attempt  is  made  to  affiliate  aesthetic  phenomena  to  simpler  Kic 
pleasures  of  experience.  Beauty  and  ugliness  are  azmply 
the  pleasant  and  the  unpleasant  in  the  higher  senses  of 
sight  and  hearing.  By  "higher"  he  means  more  intel- 
lectual, and  he  conceives  these  two  senses  to  be  placed 
midway  between  the  lower  senses  and  the  anderstanding 
He  appears  to  admit  no  more  general  feature  in  beautiful 
objects  than  this  pleasurable  quality.  Like  fintcheson,  he 
divides  beauty  into  intrinsic  and  relative,  but  Understands 
by  the  latter  ideas  of  fitness  and  utility,  which  were 
excluded  from  the  Beautiful  by  Hutcheson.  He  illustrates 
the  English  tendency  to  connect  mental  processes  with 
pphysiological  conditions,  by  referring  the  main  elements  of 
the  feeling  of  sublimity  to  the  effect  of  height  in  objects  in 
compelling  the  spectator  to  stand  on  tiptoe,  by  which  the 
chest  is  expanded  and  muscular  movements  produced  irhich. 
give  rise  to  the  peculiar  emotion, 

Passing  by  the  name  of  Sir  Joshua  Reynolds,  whose  H 
theory  of  beauty  closely  resembles  that  of  Pifere  Buffer,  we 
come  to  the  speculations  of  another  artist  ai^d  painter, 
Hogarth.  He  discusses  in  bis  Analysis  of  BecaUy  all  the 
elements  of  visible  beauty,  both  lorm  and  colour,  often 
manifesting  great  speculative  skill,  and  always  showing  a 
wide  and  accurate  knowledge  of  art  He  finds  altogether 
six  elements  in  beauty,  namely — (I.)  Fitness  of  the  parts 
to  some  design,  as  of  the  limbs  for  support  and  movement; 
(2.)  Variety  in  as  many  ways  as  possible,  thus  in  form, 
length,  and  direction  of  line,  shape,  and  magnitude  of 
figure,  <kc. ;  (3.)  Uniformity,  regularity,  or  symmetry,  which 
is  only  beautiful  when  it  lielps  to  preserve^the  diaracter 
of  fitness;  (4.)  Simplicity  or  distinctness,  which  gives 
pleasure  not  in  itself,  but  through  its  enabling  the  eye  to 
enjoy  variety  with  ease;  (5.)  Intricacy,  which  provides 
employment  for  our  active  energies,  ever  eager  for  porsniti 
and  leads  the  6ye  "  a  wantoh  kind  of  chase";  (6.)  Quantity 
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^  Du^^itnde,  which^  drawft  our  attention,  and  produces 
«dmiratjon  and  awe.  The  beauty  of  proportion  he  very 
acutely  resolves  into  the  needs  of  fitness.  Hogarth  applies 
these  principles  to  the  determination  of  degrees  of  beauty 
in  lines,  and' figures,  and  compositions  of  forms.  Among 
lines  he  singles  out  for  special  honoiu*  the  serpentine 
{formed  by  drawing  a  line  once  round  from  the  base  to  the 
apex  of  a  ]ong<>  slender  cone)  as  the  line  of  grace  or  beauty 
par  txcelletice.  Its  superiority  be  places  in  its  many 
varieties  of  direction  or  cur\'atu(e,  ^though  he  adds  that 
Qiore  suddenly  curving  lines  displease  by  their  grossness, 
while  straighter  lines  appear  lean  and  poor.  lu  this  last 
remark  Hogarth  tacitly  allows  another  principle  in  graceful 
line,  namely,  gentleness,  as  opposed  to  suddenness,  of 
change  in  direction,  though  he  does  not  give  it  distinct 
recognition  in  his  theory,  as  Burke  did.  Hogarth's  opinions 
are  of  great  value  as  a  set  off  against  the  extreme  views  of 
.Alison  and  the  association  schoor,  since  he  distinctly  attri- 
butes a  great  part  of  the  effects  of  beauty  in  fornf,  as  in 
colour,  to  the  satisfaction  of  primitive  susceptibilities  of 
"the  mind,  though  he  had  not  the  requisite  psychological 
knowledge  to  reduce  them  to  their  simplest  expression.  In 
his  remarks  on  intricacy  he  shows  clearly  enough  that  he 
understood  the  pleasures  of  movement  to  be  involved  in  all 
visual  perception  of  form. 

Burke's  speculations  on  the  Beautiful,  in  his  Philosophical 
Iwpsiry  into  the  Origin  of  our  Ideas  of  tfie  Sublime  and 
Beautiful  J  are   curious  an  introducing  physiological  con- 
siderations into  the  exphination  of  the  feelings  of  beauty. 
They  illustrate,  moreover,  the  temiency  of  English  writers 
to  treat  the  problem  as  a  psychological  one.     He  finds  the 
elements  of  beauty  to  bJj — (I.)  Smallncss  of  size;   (2.) 
Smoothness  of  surface;  (3.)  Gradual  variation  of  direction 
of  outline,  by  which  he  means  gentle  curves;  (4.)  Delicacy, 
or  the  appearance  of  fragility;  (5.)  Brightness,  purity,  and 
softness  of  colour.     The  Sublitne  ho  resolves,   not  very 
carefully,  into  astonishment,  which  he  tliinks  always  con- 
tains an  element  of  terror.     Thus  "  infinity  has  a  ten- 
dency to  fill  the  mind  with  a  delightful  horror."     Burke 
seeka-what  he  calls  "  efficient  causes  "  for  these  phenomena 
in  certain  affections  of  the  nerves  of  sight,  which  he  com- 
pares  with  the  operations  of  taste,   smell,   and   touch. 
Terror  produces  "  an  unnatural  tension  and  certain  violent 
emotions  of  the  nerves,"  hence  any  objects  of  sight  which  pro- 
duce this  tension  awaken  the  feeling  of  the  Sublime,  which 
is  a  kind  of.  terror.     Beautiful  objects  affect  the  nerves  of 
sight  just  as  smooth  'surfaces  the  nerves  of  touch,  sweet 
tastes  and  odours  the  corresponding  nerve  fibres,  namely, 
by  relaxing  them,  and  so  producing  a  soothing  effect  on 
the  mind.     The  arbitrariness  and  narrowness  of  this  theory, 
lodkcd  at  as  a  complete  explanation  of  beauty,  cannot  well 
escape  the  reader's  attention, 
i       '    Alison,  in  his  well-known   Essays  on  ihe  Mature  and 
PrineipUs   of    Taste^   proceeds   on    an    exactly   opposite 
method  to  that  of   Flogarth  and   Burke.      He  considers 
and  seeks  to  analyse  the  mental-  process  which  goes  on 
when  we  experience  the  emotion  of  beauty  or  sublimity. 
ilo  finds  that  this  consists  in  a  peculiar  loperation  of  the 
imagination,  namely,  the  flow  of  a  train  of  ideas  tbr6ugh 
tho  mind,  Which  ideas  are  not  arbitrarily  determined,  but 
always  correspond  tq  some  simple  affection  or  emotion  (as 
cheerfulness,  sadness,  awe),  awakened  by  the  object     He 
thus  maKes  association  the  sole  source  of  the  Beautiful,  and 
denies  any  such  attnbute  to  the  simple  impressions  of  the 
senses.      His  exposition,  which  is  very  extensive,  contains 
many  ingeiiious  and  valuable  contributions  to  the  ideal  or 
Association  side  of  aesthetic  effects,  both  of  nature  and  of  art; 
but  his  total  exclusion  of  deTtght  (by  u^icb  name  he  dis- 
tinguishes esthetic  pleasure)  from  the  un mediate  effects  of 
colour,  visible  form,  and  tone,  makes  his  theory  appear  very 


incomplete.  This  is  especially  applicable  to  music,  whercr 
tho  delight  of  mere  sensation  is  perhapb  most  conspicuouA, 
He  fails,  too,  to  see  that  in  the  emotional  harmony  of  the 
ideas,  which,  apcording  to  his  view,  make  up  an  impression 
of  beauty,  there  is  a  distinct  source  of  pleasure  over  and 
above  that  supplied  by  the  simple  feeling  and  by  the  ideas 
themselves. 

Jeffrey's  Essay  on  Beauty  'n  uttle  more  than  a  modifica-  J«ffir«r. 
tion  of  Arson's  views.  He  defines  the  sense  of  beauty  as 
consisting  in  the  suggestion  of  agreeable  and  interesting 
sensations  previously  experienced  by  means  of  our  various 
pleasurable  sensibilities.  He  thus  retains  the  necessity  of 
ideal  suggestion,  but  at  the  same  time  discards  tho  sup- 
posed requirement  of  a  train  of  ideas.  Jeffrey  distinctly 
saw  that  this  theoiy  excludes  the  hypothesis  of  an  inde- 
pendent beauty  inherent  in  objects.  He  fails  as  completely 
as  Alison  to  disprove  the  existence  of  a  sensuous  or 'organic 
beautiful,  and,  like  him,  is  avowedly  ooncerned  to  show 
the  presence  of  some  one,  and  only  one,  determining  prin- 
ciple in  all  forms  of  the  Beautiful 

D.  Stewart's  chief  merit  in  the  aesthetic  discussions,  eon-  Dugald 
tained  in  his  PhitosophicaC  Esaays^  consists  in  pointing  out  Stewartl 
tjiis  unwarranted  assumption  of  some  single  quality  (other 
than  that  of  producing  a  certain  refined  pleasure)  running 
through  all  beautiful  objects,  and  constituting  the  essence 
of  beauty.  He  shows  very  ingeniously  how  the  successive 
tpansitions  and  generalisations  in  the  meaning  of  the  term 
beauty  may  have*  arisen.  He  thinks  it  must  originally  have 
connoted  the  pleasure  of  colour,  which  he  recognises  as 
primitive.  His .  criticisn;^s  on  the  one-sided  schemes  of 
other  writers,  as  Burke  and  Alison,  are  very  able,  though 
he  himself  hardly  attempts  any  complete  theory  of  beauty. 
His  conception  of  the  Sublime,  suggested  by  the  etymology 
of  the  word,  renders  prominent  the  element  of  height  in 
objects,  which  he  conceives  as  an  upward  direction  of 
motion,  and  which  operates  on  the  mind'-  as'  an  exhibition 
of  power*,  namely,  triumph  over  gravity. 

Of  the  association  psychologists  James  Mill  did  little  Proressot 
more  towards  the  analysis  of  the  sentiments  of  beauty  than  Bam. 
.  re-state  Alison's  doctrine.  On  the  other  hand.  Professor 
Bain,  in  his  treatise  The  Emotions  and  the  WiU,  carries 
this  examination  considerably  further.  He  asserts  with 
Stewart  that  no  one  generdisation  will  comprehend  all 
varieties  of  beautiful  objects.  He  thinks,  however,  that 
the  aesthetic  amotions,  those  involved  in  the  fine  arts,  may 
be  rouglily  circumscribed  and  marked  off  from  other  modes 
of  enjoyment  by  means  of  three  characteristics — ^(l.)  Their 
not  serving  to  keep  up  existence,  but  being  gratifications 
sought  for  themselves  only,  (2.)  Their  purity  from  all 
repulsive  ingredients;  (3,)  Their  eminently  sympathetic 
or  sharable  nature  in  contrast  to  the  exclusive  pleasures 
of  the  mdividual  in  eating,  ^c  The  pleasures  of  art  are 
divided,  according  to  Mr  Bain's  general  plan  of  the  mind, 
into  (I.)  The  elements  of  sensation — sights  and  sounds :  (2.) 
The  extension  of  these  by  intellectual  revival — ideal  sug- 
gestions of  muscular  impression,  touch,  odour,  and  other 
pleasurable  sensations;  (3.)  The  revival,  in  ideal  form  also, 
of  pleasurable  emotions,  as  tenderness  and  power,  and  in 
a  softened  measure  of  emotions  painful  in  reality,  as  feac; 
(4.)  The  immediate  gratification,  that  is  in  actual  form,  of 
certain  wide  emotional  susceptibilities  reaching  beyond  art, 
namely,  the  elating  effect  of  all  change  of  impression  under 
the  forms  of  artistic  contrast  and  variety ;  and,  secondly, 
the  peculiar  delight  springing  from  harmony  among,  im- 
pressions and  feelings,  under  its  several  aesthetic  aspects, 
musical  harmony  and  melody,  proportion,  <frc.  The  deta'ls 
m  Mr  Barn's  exposition  are  rich  and  varied  in  relation 
to  the  psychology  of  the  subject.  He  finds  the  effect  of 
sublimity  in  the  manifestation  of  superior'  power  in  its 
highest  degrees,  which  inanifestation  excites  a  sympathelis 


224 


A  E  T  —  A  E  T 


elation  in  ihe  beholder  The  Ladicirons,  again,  is  defined 
by  Mr  Bain,  improving  on  Aristotle  and  Hobbes,  as  the 
degradation  of  eometJung  possessing  dignity  in  drcum- 
stances  that  excite  no  other  strong  emotiojo.  The  pleasure 
aeeompanying  the  impression  may  be.refenred  either  to  the 
elation  of  a  sense  of  power  or  superiority  ideally  or  sym- 
pathetieaUy  excited,  or  to  a  sense  of  freedom  from  restraint, 
both  of  which  have  in  Gommon  the  element  of  a  joyous 
reboond  from  pressure.  Thus  it  will  be  seen  that  Professor 
Bain  recognises  no  new  mental  principle  in  Esthetic  effects, 
but  o^garda  them  as  pocoliar  combinations  and  trahsf  onna- 
tioaa,  according  to  known  psychological  laws,  of  other  and 
aimpleif  feelings. 
Icrben  An  interestiiig  turn  has  been  g^ven  to  the  psychology  of 
ptncet,  lestiietics  by  Mr  Herbert  Spencer.  In  some  of  his  essays, 
as  the  one  entitled  ''  The  Origin  and  Function  of  Music," 
and  more  fully  in  the  concluding  ch^»ter  of  his  FMyekology 
(second  edition),  on  the  ^Esthetic  ^ntiments^  he  offers  a 
new  thecny  of  the  genesia  of  the  pleasures  ^f  beauty  and 
art,  based  on  his  doctrine  of  evohitioa  He  takes  up 
Schiller^s  idea  of  the  oonnectibn  between  esthetic  activity 
and  play,  only  he  deals  with  this  latter  not  as  an  ideal 
tendency,  but  as  a  phenomenal  reality,  seekin^^  to  maka  it 
the  actual  starting-point  in  the  oraer  of  erolution  of 
Aesthetic  action.  Hay  or  sport  is  defined  as  the  superfluous 
and  useless  ezerdse  of  faculties  that  have  beea  quiescent 
for  a  time,  and  have  in  (ius  way  become  so  reo^y  to  dia- 
eharge  as  to  relieve  themselves  by  nmvlaJUd  actions, 
^thetic  activities  yield  to  the  hi^er  powers  of  percep- 
tion and  emotion  the  substituted  exercise  which  ^y 
yields  to  the  lower  impulses,  agreeing  with  play  in  not 
directly  subserving  any  processes  conducive  to  Ufe,  but 
being  gratificationiB  sought  for  themselves  only.  This 
point  of  affini^  between  the  two  classes  of  pleasures  iaa 
valuable  addition  to  sssthetie  theory,  and  helps  one  to 
understand  how  the  artistic  impulse  first  le^rose.  At  the 
same  time  it  is  doubtful  how  far  all  present  sssthetic 
pleasures,  as  the  passive  enjoyments  of  colons  and  tone,  can 
be  interpreted  as  substituted  activities  in  Mr  Spencer^s 
senssL  They  seem  rather  to  be  original  and  instinctive 
modes  of  gratification  not  dependent  on  any  previous  exer- 
cises of  iSe-f unction,  exc^t  so  far  as  the  strud^ure  and 
functions  of  the  senses  as  a  whole  may  be  viewed  as  the 
product  of  multitudinous  life-processes  in  animal  evolu- 
tion. Mr  Spencer,  moreover,  forms  a  hierarchy  of  ssthetic 
pleasures,  the  standard  of  hcaght  being  either  th,e  number 
of  powers  duly  exercised,  or  what  comes  to  the  same 
thing,  the  degree  of  complexity  of  the  emotional  faculty 
thus  exercised.  The  first,  and  bwest  class  of  pleasures, 
are  those  of  simple  sensation,'as  tone  and  colour,  which 
are  partiy  organic  and  partly  the  results  of  associatioit 
The  second  class  are  the  pleasures  of  perception,  as  em- 
ployed upon  the  combination  of  colours,  iic  The  highest 
order  of  pleasures  are  those  of  the  aesthetic  sentiments 
proper,  consisting  of  the  multitudinous  emotions  ideally 
excited  by  aesthetic  objects,  natural  and  artistic.  Among 
*  these  vaguely  and  partially  revived  emotions  Mr  Spencer 
reckons  not  only  those  of  the  individual,  but  also  many  of 
the  constant  feelings  of  the  race.  Thus  he  would  attri- 
bute the  vagueness  and  apparent  depth  of  musical  emotion 
to  associations  with  vocal  tones,  built  up  during  the  course 
of  vast  ages.  This  graduated  scheme  is  evidently  dictated 
by  the  assumption  that  the  higher  the  stage  of  evolution, 
the  higher  the  pleasure.  Yet  Mr  Spencer  admits  that  this 
measure  of  Aesthetic  value  will  not  suflSce  alone,  and  he 
adds,  that  the  most  perfect  form  of  aesthetic  gratification 
is  realised  when  sensation,  perception,  and  emotion,  are 
present  in  fullest  and  most  pleasurable  action.  Mr  Spen- 
cer^s  supposition,  that  much  of  the  pleasure  of  Aesthetic 
emotion  is  referrible  to  transmitted  experience,  offers  a 


very  ingenious,  even  if  not  very  definite,  mode  of  explain, 
ing  many  of  the  mysterious  effects  of  tone,  and  even  ol 
colour. 

Among  works  on  the  history  of  aesthetic  doctrineSy  tiit 
student  may  be  releired  to  the  following : — 

In  Oemuui  literature,  which  contains  the  most  oomplets  historiea» 
Max  8chasler*8  Kntikht  QtaekUhU  dtr  JBdlutOc,  fonnix^  the  fint 
two  volumei  of  an  esthetic  system,  ia  the  fullest.  Still  he  hardly 
does  justice  to  Bqglish  writers,  there  being  110  mention  of  AliwD 
tHA  reoent  thinkers.  His  ttand-pdnt  is  only  definable  aa  a  now 
modiQcaiCion  of  Hegdiiaaism.,  Zimmennsmi'a  Oemhk^der  JB^MA 
18  alio  to  be  rec6mmended.  Lotse'a  OeackiehUder,iB8iheUk  in  Iktitci^ 
land  is  a  hi^ibr  critical  ristmi  of  Geiman  systemsi  chaneterwed  bj 
a  good  deal  of 'caution,  and  a'desire  to  mediate  between  opposinfl 
views,  and  if  not  veiy  definite  in  its  reralt,  veiy  approciaftivB  and, 
sngKartive  of  Uie  many^dedness' of  the  subject  In  ]PlrencL 
Lmqoe's  work,  La  Sdtmet  d»  Bmu,  oontaina  a  very  fair  aoooont  oi 
the-  most  oonspicaons  mtama,  ancient  and  modern.  In  ear  own 
literatore^  nnmerons  reierenoes  to  other  systems  are  to  be  ficNdnd  m 
the  essays  of  Ahaon ;  and  Jeffrey  attempts  a  brief  historical  anrvey 
of  the  doctrines  of  beauty  in  his  article  on  the  sn^ect  pngald 
Stewart* a  essays  mostly  fall  into  critical  examination  of  €tkb  eaief 
theories  of  beauty.  Fmatty,  Professor  Bain,  in  his  CbH^swSMa  ^ 
MeaUal  and  Moral  SciMo$t  snvplies  a  brief  bat  caieftl  ooocMmt  d 
most  of  the  Imown  theories  of  the  BeaotifaL  {x.  a.) 

AETION,  a  painter,  whose  famous  picture  of  the  ma^ 
riage  of  Hoxana  and  Alexander  was  exhibited  at  the 
Olympic'  games,  and  gained  Action  so  much  lepotatioB 
t^t  the  presidentof  the  games  gave  him  his  daughter  in 
maniage.  The  picture  is  minutely  described  by  Lueian. 
AStion  appears  from  that,  author  to  have  flouriabed  in  the 
timea  ot  Hadrian  and  the  Antonines. 

A£TIUS»  a  Boman  general  of  the  closing  period  of  the 
western  empire,  bom  at  Dotostolus  in  Mosia,  late  in  the 
4th-  century.  While  detained  for  some  tin^e  as  a  hostage 
in  the  catnp  of  Rhuas,  king  of  tiie  Huns,  he  acquired  an 
influence  with  the  barbarians  that- was  afterwards  cf  much 
advantage  to  himself,  though  the  q^me  cannot  be  said  of  it 
aa  regards  the  empire.  He  led  into  Italy  aa  anny  of 
60,000  Huns,  which  he  employed  first  to  support  the  usurp- 
ing  £mper6r  John,  and,  on  the  death  of  th^  latter,  to  enforce 
his  claim  to  the  supreme  command  of  the  army  in  Gaul 
upon  Pladdia,  the  empress-mother  and  regent  for.Valen- 
tinian  IIL  Afterwards,  wh^en  he  incurred  the  disfavour 
of  Hacidia  for  the  death  of  his  rival  Boniface,  he  again 
employed  an  army  of  Huns  to  compel  her  to  reinstate  him 
in  his  former  positioxi.  In  Gaul  he  won  h}B  militaiy  repu- 
tation, upholding  for  nearly  twenty  years,  by  combined 
policy  and  daring,  the  falling  fortunes  of  the  western 
empire.  His  greatest  victoiy  was  that  of  Chabna^ur-Mame 
;(20th  Sept  451),  in  which  he  utterly  routed  Attila  and  the 
Huns — the  number  slain  on  both  sides  being,  according  to 
one  computation,  300,000,  though  this  is  obviously  an 
exaggeration.  This  was  the  last  triumph  of  the  empire. 
Three  years  later  (454)  Aetius  presented  himself  at  court 
to  daim  the  emperor's « daughter  in  maniage  for  his  soP' 
Gtaudontius;  but  Valentinian,  suspecting  him  ol  designs 
upon  the  crown,  slew  him  with  his  own  hand. 

AETIUS,  sumamed  "the  Atheist,"  founder  of  an  ex 
treme  sect  of  the  Arians,  was  a  native  of  Coele^yria. 
After  working  for  some  time  as  a  coppersmith,  he  became 
a  travelling  doctor,  and  displayed  great  skill  in  dispntationa 
on  medical  subjects;  but  his  controversial  power  soon 
found  a  wider  field  for  its  exercise  in  the  great  thedogica) 
question  of  tiie  time.  He  studied  successively  under  the 
Arians,  Paulinus,  bishop  of  Antioch,  Athanasiu8,*bishop  of 
Anazarbus,  and  the  presbyter  Antonius  of  Tarsus.  In  350 
he  was  ordainfd  a  deacon  by  Leontius  of  Antio6h,  but  was 
shortly  afterwards  forced  by  the  orthodox  party  to  leave 
that  town.  At  the  first  83rnod  of  Sirmium,  he  won  a 
dialectic  victory  over  the  homoiousian  bishops  Basilius  and 
Eustathius,  who  sought  in  consequence  to  stir  up  against 
him  the  enmity  of  Caesar  Gallus.     In  356  he  went  to 
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Alexandria  with  Eunomius  ib  oider  to  advocate  A  nanism, 
but  he  was  banished  by  Constantiua.  Julian  the  apostate 
recalled  him  from  exile,  bestowed  upon  him  an  estate  in 
Lesbos,  and  retained  him  lor  a  time  at  his  court  in  Con- 
stantmople.  Being  consecrated  a  bishop,  he  used  his  office 
in  the  interests  of  Arianism  by  creating  other  bishops  of 
that  party.  At  the  accession  of  Valens  (364)  he  retired  tb 
his  estate  at  Lesbos,  but  soon  returned  to  Constantinople, 
where  he  died  in  367.  The  Anomcsan  sect  of  the  Arians, 
of  whom  he  was  the  leader,  are  sometimes  caUed  after  him 
Aitians.  His  work  />«  Fide  has  been  presenred  in  connec- 
tion with  a  refutation  written  by  £piphanitts. 

AETIUB,  a  Greek  physician,  bom  at  Amida  in  Meso- 
potamia, who  lived  at  the  end  of  the  5th  or  the  beginning 
of  the  6ih  century.  Of  his  personal  history  little  is  known, 
except  that  he  studied  at  Alexandria,  and  was  physician  to 
the  court  at  Constantinople  with  the  title  eomeg  of>tequ^i 
He  wrote  a  work  entitled  Bi^Xta  'larpuca  'Ekjco/Scko,  which 
is  mainly  a  compilation  from  the  works  of  previous  authors, 
^ht  books  of  this  were  issued  from  the  Aldine  press  at, 
Veuice  in  1534;  various  other  parts  haVe  been  frequently 
published ;  and  a  Latin  translation  of  the  whole,  by  Cor- 
oarhxs,  appeared  at  Basle  in  1542. 

JBTNA.     See  Etna. 

^TOLIA,  a  country  of  ancient  Greece,  bounded  on  the 
K.  by  Epirus  and  Thessaly,  on  the  E.  by  the  provinces  of 
Doris  and  Locria,  on  the  S.  by  the  Gulf  of  Connth,  and 
separated  on  the  W.  from  Acarnania  by  the  nver  Acheloua 
The  part  which  lay  westward  of  the  river  Eve  A  us,  and 
south  of  a  line  joining  Thermum  and  Stratus  in  Acar- 
nania, was  called  old  JStolia,  the  rest  of  the  country  new 
or  acquired  ^tolia.  The  country  is  in  general  mountainous 
and  woody,  but  along  the  coast  from  the  Achelous  to  the 
Evenns,  and  northward  to  Mount  Aracynthus,  is  a  plam 
of  great  fertility;  while  another  extensive  and  fertile  plain 
stretches  north  from  this  mountain  along  the  east  bank  of 
the  Acheloua  as  far  as  the  northern  limit  of  old  ^tolia. 
The  iBtolians  ti^ere  a  restless  and  turbulent  people, 
straogen  to  fiiendahip  or  principles  of  honour,  and  they 
were  consequently  rsgarded  by  the  other  states  of  Greece 
as  outlaws  and  public  robbers.  On  the  other  hand,  they 
were  bold  and  enterprisug  in  war,  undaunted  in  the 
greatest  dangers,  and  jealous  defenders  of  their  libertiea 
They  distingnished  themselves  above  all  the  otbeft  nation^ 
of  Greece  in  opposing  the  ambitious  designs  Of  the  Mace- 
donian princes,  who,  after  having  reduced  most  of  the 
other  states,  were  forced  to  grant  them  a  peace  upoii  very 
hoaouiabie  terma  The  constitution  of  the  i£tolian  league 
was  copied  from  that  of  the  Achasans,  and  with  a  view 
to  foim,  as  it  were,  a  counter  aUiance.  The  Cleomenic 
war,  and  that  of  the  aUies,  called  the  Social  War,  were 
kindled  by  the  iEtolians  with  the  express  purpose  of 
humbhog  the  Achsana  In  the  latter  they  held  out,  with 
the  assiatance  only  of  the  Eleans  and  Laced^mooians,  for 
jfae  space  of  three  years,  sgainst  the  united  forces  of 
Achaia  and  Macedon,  but  were  obbged  at  last  to  pujchase 
a  peace  by  yielding  up  to  Philip  all  Acarnania.  In  xirder 
to  regain  this  province  they  entered  into  an  alliance  with 
Borne  against  Philip,  and  proved  of  great  service  to  the 
Romans  in  their  war  with  him,  but  being  dissatisfied  with 
the  terma  of  peace  granted  by  Flammius,  they  made  war 
upon  the  Romans  themselves.  They  were  speedily  over- 
come, and  only  obtained  peace  on  very  humiliating  terms. 
After  the  conquest  of  Macedon  by  ^milius  PauUus  the 
^Itolians  were  reduced  to  a  much  worse  condition;  for  not 
only  Oiose  among  them  who  had  openly  declared  for 
Perseos,  b«it  those  who  weoa  only  suspected  to  have  secretly 
fkvouied  him,  were  sent  to  Rome  to  clear  themselves 
before  the  senate.  There  they  were  jdetained,  and  never 
afterwaxda  pennitted  to  return  to  their  native  coimtry. 


Five  hundred  and  fifty  of  the  chief  men  were  barbaroa47 
assassinated  by  the  partisans  of  Rome  solely  on  the  tut* 
picion  of  favouring  the  designs  of  Perseus.  The  iEtoliana 
appeared  before  iEmilius  Paullus  in  mourning  habits,  and 
inade  loud  complaints  of  such  inhuman  treatment,  hoi 
could  obtain  no  redress;  on  the  contrary,  ten  commia- 
sionera,  who  had  been  sent  by  the  senate  to  setUis  th* 
afifairs  of  Greece,  enacted  a  decreej  declaring  that  those  who 
were  killed  had  suffered  justly,  since  it  ^>peared  to  them 
that  they  had  favoured  the  Mac^onian  party.  From  thia 
time  those  only  were  raised  to  the  chief  honours  and 
employments  in  the  iEtolian  republic  who  were  known  to 
prefer  the  interest  of  Rome  to  thai  of  their  country,  and 
thus  all  the  magistrates  of  iStoUa  became  th^  creatures 
and  mere  tools  of  the  Roman .  senate.  In  this  state  of 
servile  subjection  they  continued  till  the  destruction  of 
Connth  and  the  dissolution  of  the  Ach«an  league,  whea 
iEtelia,  with  the  other  free  states  of  Greece,  waf  reduced 
to  a  Roman  provinoe,  commonly  called  the  promnee  9/ 
Achata,  In  this  state,  with  little  alteration,  iBtolia  cod« 
tinned  under  the  emperors  till  the  reign  ol  Constantine  the 
Great,  who,  in  hia  new  partition  of  the  provinces  of  the 
empire,  divided  the  western  parta  of  Greece  from  the  reet^ 
calling  them  New  Bpirus^  and  subjecting  the  wh(^  oountix 
to  the  proffecitu  prckario  for  lUyricum.  Under  the  suooes- 
sors  of  Constantine  Greece  was  parceUed  out  into  several 
principalities,  especially  after  the  taking  of  Constaptinoplo 
by  the  western'  princes.  About  the  beginning  of  the  ISth 
century  Theodonis  Angelus,  a  noble  Grecian  of  the  im- 
perial family,  seized  on  iBtolia  and  Epirua  The  former 
he  left  to  Michael  hia  son,  who  maintained  it  against 
Michael  Palseologus,  the  first  emperor  of  the  Greeks,  after 
the  expulsion  of  the  Latina  (diaries,  the  last  prince  of 
this  family,  dying  in  14  30  without  lawful  issue,  bequeathed 
i£tolia  to  his  brother's  son,  named  also  Charles;  and 
Acarnania. to  his  natural  sons  Memnon,  Tumua,  and  Her- 
cules. But  great  disputes  arising  about  this  division. 
Amurath  11,  after  th^  reduction  of  Theasalonica,  laid  hold 
of  so  favourable  an  opportunity,^  and  expelled  all  the  con- 
tending heirs  in  1432.  The  Mahometana  were  after- 
wards dispossessed  of  this  countiy  by  the  famous  prince  of 
Epirus,  George  Castriot,  commonly  called  Scapderbeg,  who 
with  a  small  anny-opposed  the  whole  power  of  the  Ottoman 
empire,  and  was  victorious  in  twenty-two  pitched  battles. 
That  hero  at  his  death  left  great  part  of  ^tolia  to  the 
Venetians;  but  they  not  being  able  to  make  head  against 
such  a  mighty  power,  the  whole  country  was  soon  reduced  by 
Mahommed  I L  It  is  now  included  in  the  kingdom  of  Greeoa 

AFANASIEF,  Albkbaitde  Nikolasvicb,  a  Russian 
scholar,  distinguished  for  his  researches  in  Slavonic  litera- 
ture and  archaeology,  was  bom  about  1825.  He  contri- 
buted many  valuable  articles  to  the  serial  literature  of 
hijB  country,  but  his  reputation  rests  chiefly  on  two  works 
of  more  permanent  interest  The  first  was  an  extensive 
collection,  in  eight  parts,  of  Eustian  Popular  JStortea; 
the  other  a  treatise,  in  three  volumes,  on  the  Poetical 
View  of  the  Old  Slavoniant  about  Nature,  completed 
just  before  the  author's  death,  which  occurred  in  the 
autumn  of  1871. 

AFER,  DoMiTius,  orator,  bom  at  Nismes,  flourished 
under  Tiberius  and  the  three  succeeding  emperora  Quin- 
tilian  makes  frequent  mention  of  l^^"',  and  commends  hia 
pleadinga  But  he  disgraced  his  talents  by  acting  as  publie 
accuser  in  behalf  of  the  emperors  against  some  of  the  most 
distinguished  personages  in  Rome.  Quintilian,  in  hia 
youth,  assiduously  cultivated  the  friendship  of  Domitiua 
He  tells  us  that  his  pleadings  were  superior  in  point  of 
eloquence  to  any  he  had  ever  heard,  and  that  there  wero 
public  collections  of  his  witty  sayings  (dicta),  some  of 
which  hd  quotea     He  also  mentions  two  books  of  hiSi  Ofk 
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Witnesses.  Domitius  erected  a. statue  in  honour  of  Cab- 
gula,  OD  which  there  V^  an  loscriptioD  to  the  effect  that 
this  prince  was  a  second  time  consul  at  the  age  of  27 
This  he  intended  as  an  encomium ,  but  Caligula  regarding 
it  as  a  sarcasm  upon  his  youth  and  his  infringement  of  the 
laws,  raised  a  process  against  him,  and  pleaded  himself  in 
person.  Domitius,  instead  of  making  a  defence,  repeated 
part  of  the  emperor's  speech  >pinth  the  highest  marks  of 
admiration;  after  which  he  felJ  upon  his  knees,  begged 
pardon,  and  declared  that  he  dreaded  Caligula's  eloquence 
more  than  his  in^penal  power.  This  piece  of  flattery 
succeeded  so  weU,  that  the  emperor  not  only  pardoned 
him,  but  raised  him  to  the  consulship.  Afer  died  in  the 
reign  of  Nero,  a.d.  60. 

AFFIDAVIT  means  a  solemn  assurance  of  a  matter  of 
fact  known  to  the  person  who  states  it,  and  attested  as  his 
statement  by  some  person  in  authority  Evidence  is  chiefly 
taken  hf  means  of  affidavits  in  the  practice  of  the  Court 
of  Chancery  in  England  By  3  aind  4  Will.  FY  c.  42, 
8.  42,  provision  is  made  for  appointing  commissioners  m 
Scotland  and  Ireland  to  take  affidavits.  The  term  is 
generally  applied  to  a  statement  certified  by  a  justice  of 
peace  or  other  magistrate  Affidavits  are  sometimes  neces- 
sary as  certificates  that  certain  formalities  have  been  duly 
and  legally  performed.  They  are  extensively  used  in  the 
practice  of  bankruptcy,  and  m  the  administration  of  the 
revenue.  At  one  time  they  were  invariably  taken  on  oath, 
but  this  practice  has  been  much  narrowed.  Quakers,  Mora- 
vians, and  Separatists  have  long  been  privileged  m  all  oases 
to  make  a  solemn  declaration  or  affirmation ,  and  now,  if  any 
persons  called  as  witnesses,  or  required  or  desiring  to  make 
an  affidavit  or  deposition,  shall  refuse  or  be  unwilling  fAm 
alleged  conscientious  motives  to  be  sworn,  the  court  or 
justice  may,  on  being  satisfied  of  the  sincerity  of  such 
objection,  allow  such  person  to  make  a  solemn  affirmation 
or,  declaration — ^by  17  and  18  Vict  c.  125,  s.  20,  extended 
to  all  counties  in  England,  Ireland,  and  Scotland  by  sub- 
sequent statutes.  An  Act  of  1835  (5  and  6  Will  FV. 
«.  62)  substituted  declarations  for  oaths  in  certain  cases, 
and  this  statute  is  extensively  observed.  The  same  Act 
prohibited  justices  of  peace  from  administering  oaths  in  any 
matter  in  which  they  had  not  jurisdiction  as  judges,  except 
when  an  oath  was  specially  authorised  Sy  statute,  as  in  the 
bankrupt  bw,  and  excepting  criminal  inquiries,  Parliamen- 
tary proce^ngs,  and  instances  where  oaths  are  required  to 
give  validity  to  documents  abroad  But  justices  are  per- 
mitted to  take  affidavits  in  any  matter  by  declaration,  and 
a  person  making  a  false  affidavit  in  this  way  is  liable  to 
punishment,  i^davits  may  be  made  abroad  before  any 
British  ambassador,  envo**,  ;i.imster,eAa7i7^(fa^'re9,  secre- 
tary of  embassy  or  legat.  .c  vnsul,  or  consular  agent  (18 
and  19  Vict  c.  42,  s  1) 

AFFINITY,  in  Law,  9ir  >.«tinguished  from  condan- 
guinity,  is  applied  to  the  relation  which  each  party  to  a 
,  marriage,  the  husband  and  the  wife,  bears  to  the  kindred 
of  the  other.  The  marriage  having  made  them  one  person, 
the  blood  relations  of  each  are  held  as  related  by  affinity  in 
the  same  degree  to  the  one  spouse  as  by  consanguinity  to 
the  other.  But  the  relation  is  only  with  the  married  parties 
themselves,  and  does  not  bring  those  in  affinity  with  them 
in  affinity  with  each  other .  so  a  wife's  sister  has  no  affinity 
to  her  husband's  brother  The  subject  is  chiefly  important 
from  the  matrimonial  prohibitions  by  which  the  canon  law 
has  restricted  relations  by  affinity.  Taking  the  table  of 
degrees  within  which  marnage  is  prohibited  on  account  of 
consanguinity,  the  rule  has  been  thus  extended  to  affimty,  so 
that  wherever  relationship  to  a  man  himself  would  be  a  bar 
to  marriage,  relationship  to  his  deceased  wife  wiU  be  the 
«ame  bar,  and  v*ce'  versa  on  the  husband's  dececkse.  This 
rule  has  been  founded   chiefly  on  interpretations  of  the 


eighteenth  chapter  of  Leviticus.  Formerly  by  law  in  Eng* 
land,  marriages  within  the  degrees  of  aifioity  were  oM 
absolutely  null,  but  they  were  liable  to  be'  annulled  \j 
ecclesiastical  process  dunng  the  lives  of  both  paities;  in 
other  words, 'the  mcapacity  was  only  a  canonical,  notachril, 
4isability  By  an  Act  passed  in  1835  (5  and  6  Will 
IV.  c.  54),  all  mamagea  of  this  kind  not  disputed  before 
the  passing  of  the  Act  are  declared  abeolntely  valid,  wluld 
aU  subsequent  to  tt  are  declared  nulL  This  renders  null 
m  England,  and  not  merely  voidable,  a  marriage  with  a 
deceased  wife's  sistet  or  niece.  The  Act  does  not  extend 
to  Scotland,  but  it  was  made  quite  dear  by  a  leading 
decision  in  1861  (Fenton  v.  Livingston)  that,  as  "the 
degrees  forbidden  in  consanguimty  are  alQo  forbidden  is 
affimty,"  the  marnage  of  a  sister-in-law  with  a  brother-in- 
law  IS  absolutely  null  in  that  country.  Nor  can  a  man 
Contract  a  marriage  with  his  wife's  sister  so  as  to  be  vahd 
in  Great  Bntam,  by  celebrating  his  manriage  with  her  in  a 
country  where  such  marriages  are  lawful  (Brook  a  Brook, 
9  H  L.  Cases,  193). 

AFFINITY,  Chbmical,  the  property  or  relation  in  virtue 
of  which  dissimilar  substances  are  capable  of  entering  into 
chemical  combination  with  each  other.     Substances  that 
are  so  related  combine  always  in  fixed  and  definite  propor- 
tions ,  the  resulting  compound  differs  from  its  components 
in  its  physical  properties,  with  the  exception  that  its  weight 
is  exactly  the  sum  of  their  weights ,  and  the  combination^ 
is  always  accompanied  with  the  evolution  of  heat     In  these 
respects  it  differs  from  a  mere  mechanical  mixtore;  in  the 
latter  there  is  contact  without  combination,  and  its  pro- 
perties are  a  mean  or  average  of  those  of  the  sabstanoes 
that  compose  it.     That  effect  may  be  given  to  chemicsl 
affinity,  tJie  substances  must  be  placed  iq  contact;  but 
mere  contact  is  often  insufficient,  and  combination  onl; 
takes  place  on  the  application  of  heat,  light,  electric  agency, 
.&c,  or  through  the  interposition  of  some  forei^  sab^ance. 
Generally  speaking,  the  affinity  is  less  betweeir  substances 
that  closely  resemble  each  other  than  between  those  whose 
properties  are  altogether  dissimilar.      The  term  eUetive 
affinity,  now  genersJJy  dilbused,  has  been  employed  to  mdi- 
cato  the  greater  affinity  which  a  substance,  when  brought 
into  contact  with  other  substances,  often  has  for  one  in 
preference  to  another.     Advantage  is  frequently  taken  fit 
this  greater  affinity  to  decompose  compound  substsncea 
For  a  full  treatment  of  chemii^  affinity  and  combination, 
see  Chemistry. 

AFFIRMATION.    See  Affidavit. 

AFFRE,  Dbnis  Auoustb,  Archbishop  of  Paris,  was 
bom  at  St  Rome,  in  the  department  of  Tarn,  on  the  27th 
Sept  1793  When  fourteen  years  of  age,  having  ex- 
pressed his  desire  to  enter  the  ditirch,  he  bteame  a^tstndent 
at  the  seminary  of  St  Sulpioe,  of  which  his  maternal  uncle, 
Denis  Boyer,  was  director.  His  studies  being  completed 
before  he  had  reached  the  age  necessary  for  ordination,  he 
was  occupied  for  some  time  as  professor  of  phDosophy  in 
the  seminary  at  Nantea  He  was  ordamed  a  priest  in  1819, 
and  held  his  first  chaiige  in  connection  with  the  church  of 
St  Sulpice. .  After  filling  a  number  of  ecclesiastical  offices, 
he  was  elevated  to  the  Archbishopric  of  Paris  in  I840i 
His  tenure  of  this  office,  though  it  was  marked  by  great 
zeal  and  faithfulness,  will  be  chiefly  remembered  by  its 
tragic  close.  During  the  insurrection  of  1848  the  arch- 
bishop was  led  to  believe  that  by  his  personal  interference 
peace  might  be  rest6red  between  the  soldiery  and  the 
rnsui^nta  He  accordingly  applied  to  General  Oavaignac 
who  warned  him  of  the  risk  he  incurred  "  My  hfe,"  the 
archbishop  answered,  "is  of  little  impurtanca."  Soon 
afterwards,  the  firmg  having  ceased  at  his  request,  he 
appeared  on  the  bamc^e  at  the  entrance  to  the  Faabourg  St 
Antoine,  accompanied  by  M.'  Albert,  of  the  national  g;uard. 
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learing  a  green  branch  as  a  sign  of  peace,  and  by  Scllier, 
an  attached  servant  His  reception  was  not  veiy  favour- 
able, and  he  had  spoken  only  a  few  words,  when  the  insur- 
gents, hearing  some  shots,  and  fancying  they  were  betrayed, 
opened  fire  upon  the  national  guard,  and  the  archbishop 
fell    He  was  removed  to  hi^  palace,  where  he  died  on  the 


27th  June  1848.  Next  day  the  National  Assembly  issued 
a  decree  exp^ressing  their  great  sorrow  on  account  of  his 
death;  and  the  public  funeral  on  tho  7th  July  was  one  of 
the  most  striking  spectacles  of  its  land.  The  archbishop 
wrote  several  treatises  of  considerable  value,  including  one 
on  ijgyptian  hien^lyphics. 
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THIS  is  the  name  applied,  oiiginally  in  Persian,  to 
that  mountainous  region  between  N.W.  India  and 
Eastern  Persia,  pf  which  the  Afgh&ns  are  the  most  nume- 
rous and  the  predominant  inhabitants.  Afghans,  under 
that  and  other  names,  have  played  no  small  part  in  Asiatic 
histoiy.  But  the  present  extensive  application  of  the 
name  AfglySinUtSLn  is  scarcely  older  than  the  shortlived 
empire  founded  by  Ahmed  Khan  in  the  middle  of  last 
century.  The  Afghans  themselves  are  not  in  the  habit  of 
using  the  term. 

in  treating  of  this  oountiy  we  include  ft  part  of  the 
HazSra  mountain  region,  but  not  that  part  of  the  Oxus 
basin  which  is  now  under  Afghan  rule,  for  ^^ch  see 

AVGHAH  TlTBKSSTAK. 

Afghanistan  generally  may  be  r^arded  as  ^  great  quad- 
rilateral plateau, — ^using  that  teim  in  the  technical  sense  of 
a  region  whose  Lowest  tracts  even  are  considerably  elevated 
above  the  sea-level, — extending  from  about  62^  to  70**  £. 
long:,  and  from  30^  to  SS""  N.  lat  This  territory  cor- 
responds fairly  to  the  aggregate  of  the  ancient  provinces'.of 
Arin  (Her&t),  DrfjmqiosML  (Seist&n),  4iie  r^on  of  the 
ParapcBmiMdoB  ^K&bid),  and  Arachma  (KandabJfarV  with 
GandarUis  (Pesh&war  and  Tiizufzai).  Though  the  last 
territory  belongs  ethnically  to  Afghanistan,  an  important 
part  of  it  now  forms  the  British  district  of  Pesh&war, 
whilst  the  remainder  acknowledges  no  master. 

The  boundaries  of  Afghanistan  can  be  stated  here  only 
roughly;  and,  from  the  area  thus  broadly  defined,  many 
portions  will  have  to  be  deducted  as  occupied  by  indepen- 
dent or  semi-independent  tribeSb  But,  so  understood,  they 
may  be  thus  stated: — 

On  the  north :  beginning  from  east,  the  great  range  of 
Hindu  Kush,  a  western  ofishoot  of  the  Him&lya,  parting 
the  Oxus  basin  from  the  Afghan  basins  of  the  Kabul  river 
and  Hehnand.  From  long.  68^  this  boundary  continues 
westward  in  the  prolongation  of  Hindu  Kush  called  Koh-i- 
B&bl  This  brides  into  several  almost  parallel  branches, 
endosing  the  valleys  of  the  river  of  Herat  and  the  Murgh&b 
or  riyer  of  Merv.  The  half-independent  Hazara  tribes 
stretcJi  across  these  branches  and  down  into  the  Oxus 
basin,  so  that  it  is  difficult  here  to  assign,  a  boundary.  We 
assume  it  to  continue  along  the  range  called  Safed  Koh  or 
"White  Mountain,"  which'  parts  the  Herat  river  valley 
from  {he  Murghab.' 

On  the  east:  the  eastern  base  of  the  spurs  of  the  Suli- 
mAni  and  other  mountains  which  limit  the  plains  on  the 
west  bank  of  Indus,  and  the  lower  valleys  opening  into 
these,  which  plains  (the  "Deraj&t")  and  lower  valleys 
belong  to  British  India.  North  of  Pesh&war  district  the 
boandary  will  be,  for  a  space,  the  Indus,  and  then  the  limit, 
lying  in  unknown  country,  between  the  Afghan  and  Dard 
tribes. 

On  the  south :  the  eastern  part  of  the  boundary,  odcu- 
pied  by  practically  independent  tribes,  Afghan  and  BilOch, 
is  hard  to  define,  having  no  marked  natural  indication.' 
But  from  the  ShUl  territory  (long  67''),  belonging  to  the 
Bildch  «tate  of  Kjelat,  westward,  the  southern  Smits  of 


^  Not  to  be  ooDfooBded  with  the  more  4f«terlT  Safed  Koh  of  the 
KabaUhaaa. 


the  valleys  of  the  Lora  river,  and  then  of  the  Helmand,  as 
far  as  the  Lake  of  Seistan  in  lat  30%  will  complete  the 
southern  boundary.  Thus  the  whole  breadth  of  Bilftchistin, 
the  ancient  Gedrosia,  a  dry  region  occupying  5^  of  lati- 
tude, intervenes  between  Afghanistan  and  the  sea. 

The  western  boundary  runs  from  the  intersection  of  the 
L^ce  of  Seistan  with  lat  30%  bending  eastward,  so  as  to 
exclude  a  part  of  the  plain  of  Seistan  on  the  eastern  bank 
of  the  lake,  and  then  crosses  the  lake  to  Hear  the  meridian 
of  61^  Thence  it  runs  nearly  due  north,  niear  this  meri- 
dian, to  a  point  on  the  Hari-Rdd,  or  river  of  Herat^  about 
70  miles  below  that  city,  where  it  encountersthe  ^urs  of  the 
Safed  Koh,  which  has  been  given  as  the  northern  boundary. 

But  if  we  take  the  limits  of  the  entire  Afghan  daminioMf 
as  they  at  present  exist,  the  western  boundary  wMl  con* 
tinue  north  along  the  Hari-Rdd  to  lat  36%  and  the  northern 
bomidary  will  run  from  this  point  along  the  borders  of  the 
Turionan  desert,  so  as  to  include  Andkhoi,  to  Khoja  SAleh 
ferry  on  the  Oxua  The  Oxus,  to  its  source  in  Great  Pamtr, 
forms  the  rest  of  the  northern  boundary.  These  •enlarged 
limits  v&ould  embrace  the  remaixider  of  the  Hazara  mountain 
tracts,  and  the-  whole  of  yrhat  is  now  called  Afghav 
Tdrkbstak,  as  well  as  Badakhshan  with  its  dependencies, 
now  tributary  to  the  Afghain  Amir.  '^ 

The  extreme  dimensions  of  Afghanistan,  as  at  first 
defined,  will  be  about  600  miles  from  east  to  west,  and 
45t)  rmles  from  north  to  south ;  and,  if  we  take  the  whole 
Afghan  dominion,  the-  extent  from  north  to  south  will 
be. increased  to  600  miles.  Within  both  the  areas  so 
defined;  however,  we  have  included  seme  territory  over 
which  the  Afghan  government  has  no  control  whatever, 
and  much  over  which  its  authority  is  respected  only  when 
backed  by  a  special  exertion  o&lorce.  Under  the  former 
head  come  the  valleys  of  the^Tusufzai  clan  north  o^ 
P^h&war,  the  Momands,  Afridts,  Vazirts,  &c.,  adjoining 
that  district  on  the  west  and  suuth<west,  the  higVlyiug 
valleys  of  Chitr&l  or  K^kir,  and  of  the  independent 
Pagans  or  Kftfirs,  among  the  loftier  spurs  of  Hmdu  Kush. 
Under  the  latter  head  come  the  eastern  districts  of  Khost 
and  (partially)  of  Kurram,  the  K&kar  country  in  the 
extreme  south-ea^,  much  of  the  country  of  the  tribes  called 
Eimftk  and  Hazaia  in  the  north-west,  and  probably  Badakh^ 
sh&n  with  its  dependencies. 

If  we  suppose  the  sea  to  rise  4000  feet  above  its  existing 
level,  no  part  of  the  quadrilateral  plateau  that  we  have 
defined  would  be  covered,  «xoept  portions  of  the  lower 
valley  of  the  Kabul  river,  small  t-racts  towards  the  Indus, 
and  a  triangle,  of  which  the  apex  sjiould  be  at  the  Lake  ot 
Seistan  in  the  extreme  south-west,  and  the  Ixue  should 
just  include  Herat  and  Kandahar,  passing  beyond  those 
cities  to  intersect  the  western  and  southern  boundaries 
respectively.  Isolated  points  and  ridges  within  this  tri- 
angle would  emerge. 

Further,  let  us  suppose  the  sea  to  rise^  7000  feet  above 
its  existing  level  We  should  stiU  have  a  tract  emerging 
so  large  that  a  straight  line  of  200  miles  coujd  be  drawn, 
from  the  Kfish&n  Pass  of  Hindu  Kush,  passing  about  35 
miles  west  of  Kabul,  to  Rangak  on  the  road  between  Qhazni 
und  Kandahar,  wfaidi  nowhere  should  touch  the  submerged 
portion.     And  we  believe  it  is  certain  that  a  line  under 
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Uke'oonditionSy  but  250  miles  in  length,  could  be  drawn  at 
right  angles  to  the  former,  passii^  about  25  miles  south  of 
ObaznL  The  greater  part  of  this  latter  line,  however, 
would  lie  in  the  Hazara  countiy,  in  which  we  have  no 
observations. 

In  the  triangular  tract  that  would  be  submerged  aocord- 
ing  to  our  first  supposition,  the  lowest  level  is  lyhe  Lake  of 
SeiBtan,  1280  feet  above  the  sea.  Herat  is  2650;  Kan- 
dahar, 3490. 

The  Afghans  themselves  makeNa  broad  distinction  between 
KaJbuLy  meaning  thereby  the  whole  basin  of  the  Kabul  river, 
and  the  rest  of  their  country,  excluding  the  former  from  the 
large  and  vague  term  KhorXsaiy,  under  which  they  con- 
aider  the  rest  tt>  be  comprehended.  There  is  reason  for 
such  a  distinction  in  history  as  well  as  nature.  For  the 
Kabul  basin  was  in  old  times  much  more  intimately  con- 
nected with  India,  and  to  the  beginning  of  the  1 1th  cen- 
tury was  regarded  as  Indian  temtory. 

Natuiujl  Divisions. — Of  these,  this  Kabul  basin  (1) 
form»  the  first  As  others  we  may  discriminate— <  2.)  The 
lofty  central  part  of  the  table-land  on  which  stand  Qhazni 
and  Kala't-i-6hilzai,  embracing  the  upper  valleys  of  ancient 
Aracluma;  (3.)  The  upper  Helmand  basin ;  (4.)  The  lower 
Helmand  basin,  embracing  Giiishk,  Kandahar,  and  the 
Afghan  portion  of  Seistan;  (5.)  The  basin  of  the  Herat 
river ;  and  (6.)  The  eastern  part  of  the  table-land,  draining 
by  streams,  chiefly  occasional  torrents,  towards  th^  Indus. 

KabtU  Basin. — Its  northern  limit  is  the  range  of  Hindu 
Kush,  a  name  which  properly  applies  to  the  lofty,  snow- 
clad  crest  due  north  of  Kabul,  and  perhaps  especiall/to 
one  pass  and  peak.  But  It  has  been  conveniently  extended 
to  the  whole  line  of  alpine  watershed,  stretching  west- 
ward from  the  southern,  end  of  Pamir,  and  represents  the 
Caucasus  of  Alexander's  historians.  Its  peaks  throughout 
probably  rise  to  the  region  of  perpetual  snow,  and  even  on 
most  of  the  passes  beds  of  snow  occur  at  all  seasons,  and, 
on  some,  glaciers.  We  find  no  precise  height  stated  for 
any  of  its  peaks,  but  the  highest  probably  attain  to  at  least 
20,000  or  21,000  feet  The  height  of  the  Kushan  Pasi  is 
estimated  by  Lord  at  15,000  feet 

The  Kabul  river  (the  ancient  EojAet)  is  the  roost  im- 
portant river  of  Afghanistan.  It  may  be  considered  as  fully 
formed  about  30  imles  east  of  Kabul,  by  the  junction  there- 
abouts (the  confluence  does  not  seem  to  have  been  fixed  by 
any  trs^veller)  of  the  foUowiog  streams  :--;(a.)  The  KabiU 
stream,  rising  in  the  Unai  pass  towards  the  Helmand,  which, 
after  passing  through  the  city,  has  been  joined  by  the  Logar 
river  flowing  north  from  the  skirts  of  the  Ohilzai  plateau ; 
(b.)  A  river  bringing  down  from  the  valleys  Qhorband, 
Parwin,  and  Panjshlr,  a  large  part  of  the  drainage  of 
Hindu  Kusb,  and  watering  tHe  fruitful  plain  of  Diman-i- 
Kob  (the  "  Hillskirt"), intersected  by  innumerable  brooks, 
and  studded  with  vineyards,  gardens,  and  fortalicea  This 
nver  was  formerly  called  Bdrdn,  a  name  apparently  obsolete, 
but  desirable  to  maintain ;  (c.)  The  river  of  Ta^ao,  coming 
down  from  the  spurs  of  Hindu  Kush  on  Uie  Kafir  borders. 

Some  30  miles  further  east,  the  AlUhang  enters  on  the 
left  bank,  from  Laghmin,  above  which  this  riv^r  and  its 
confluents  drain  western  Kafiristan.  Twenty  iniles  fur- 
•  ther,  and  not  f^r  beyond  Jal41&bad,  the  Kabul  river  receives 
from  the  same  side  a  confluent  entitled,  as  regards  length, 
to  count  aa  main  stream.  In  some  older  maps  this  bears 
the  name  of  Kama,  from  a  place  near  the  confluence,  and 
in  more  recent  ones  Kiiner,  from  a  district  on  its  lower 
course.  Higher  it  is  called  the  rwer  of  RaMar,  and  the^ 
^tfUam.  It  seems  to  be  the  Choaspes,  and  perhaps  the 
Aia/am«i/i«  of  the  ancients.  It  rises  in  a  smaU  lake  near 
♦w    u  fJ^®  ?^  ^?°"''  *°<^  ^°''»  "»  a  south-west  direction 

v^W^,»  ?*  *''?^  ""^  ^"""^^^  «^  ^^^^^  ^'^  independent 
vauey-statc.  whose  soil  lies  at  a  height  of  6000  to  11,000 


feet  The  whole  length  of  the  liver  to  its  confluence  with 
the  Kabul  nver  cannot  be  less  than  250  miles,  ie.,  about 
80  miles  longer  than  that  regarded  as  tbe  raaiA  stram, 
measured  to  its  most  remote  souroei 

The  basin  of  the  Kabul  river  is  enclosed  at  the  head  by 
the  Paghman  range,  an  offshoot  of  Hindu  Kush,  whi^ 
divides  the  Kabul  valleys  from  the  Helmand.  Up  the 
head-^ters  of  the  stream  that  passes  Kabul,  leads  the 
chief  road  to  Turkestan,  crossing  for  a  brief  space  into  the 
Helmand  basin  by  the  easy  pass  of  Unai  (1 1,320  feet),  and 
then  over  the  Koh-i-Baba,  or  western  extension  of  Hindu 
Kush,  by  the  Hajjigak  passes  (12,190  and  12,480  feet),  to 
B&miin. 

The  most  conspicuous  southern  limit  of  the  Kabul  basin 
is  the  Safed  Koh^  Spin  gar  of  the  Afghans  ("  White.^oun- 
tain,"  not  to  be  confounded  with  the  western  Safed  Koh 
already  named),  an  alpine  chain,  reaching,  in  its  highest 
summit,  Stta  li&m,  to  a  height  of  15,622  feet,  and  Che 
eastern  ramifications  of  which  extend 'to  theHLndus  at  and 
below  Attok.  Among  the  spurs  of  this  range  are  those 
formidable  passes  between  Kabul  and  Jalalabad,  in  which 
'  the  disasters  of  1841-42  culminated,  as  well  as  the  famous 
Khybar  4)asses  4}etween  Jalalabad  and  Peshiwar.  This 
southern  watershed  formed  by  the  Safed  Koh  is  so  much 
nearer  the  Kabul  river  than  that  on  the  north,  that  the 
tributaries  from  this  side,  though  numerous,  are  indi- 
viduaUy  insignificant 

-After  flowing  60  miles  (in  direct  measurement)  eastward 
from  the  Kuner  confluence,  the  Kabul  river  issues  from 
the  mountains  Whidi  have  hemmed  it  in,  and  enters  the 
plain  of  Pesh&war,  receiving,  soon  after,  the  combined 
rivers  of  Sw&t  (Soatiua)  and  Panjkora  {Gunxia)^  two  of 
the  great  valleys  of  the  Yusufzai.  This  combined  river  is 
called  by  the  Afghans  Landai  Sin  or  Little  river,  ih  jdis- 
tinction  from  the  Abba  Sin  or  Indus,  and  the  name 'seems 
often  to  fuihere  to  the  lower  course  of  the  Kabul  hver. 
Both  rivers  on  entering  the  plain  ramify,  in  deltft  fashion, 
into  many  natural  channels,  increased  in  number  by  arti* 
ficial  cuts  for  irrigation.  Finally  the  river  enters  the 
Indus  immediately  above  the  gorge  at  Attok. 

The  lowest  ford  on  the  Kabul  river  is  a  bad  one,  near 
Jalalabad,  only  passable  in  the  dry  season.  Below  the 
Kuner  confluence  the  river  is  deep  and  copious,  crossed  by 
ferries  only,  except  at  Naoahera,  below  Pesh&war,  where 
there  is  usually  a  bridge'  of  boata  The  rapid  current  is 
unfavourable  to  navigation,  but  from  Jalalabad  downwards 
the  river  can  float  boats  of  50  tons,  and  is  often  descended 
by  rafts  on  blown  skina  The  whole  course  of  the  river, 
measured  by  a  five-mOe  opening  of  the  compasses,  is  as 
follows : — From,  source  of  Kabul  stream  in  Unai  pass  to 
Attok,  250  miles ;  from  source  either  of  Logar  or  of  Panj- 
shirV)  the  same.  290  miles ;  from  source  of  Kashkar  river 
to  the  same,  370  miles. 

A  marked  natural  division  of  the  Kabul  basin  occurs 
near  OandAmak,'above  Jalalabad,  where  a  sudden  descent 
takes  effect  from  a  minimum  elevation  of  5000  feet  to  one 
of  only  2000.  The  Emperor  Baber  says  of  this :— "  The 
moment  you  descend,  you  see  quite  another  world.  Thd 
timber  is  different;  its  grains  are  of  another  sort;*  its 
animals  are  of  a  different  species ;  and  the  manners,  and 
customs  of  its  inhabitants  are  of  a  different  kind/'  Bumes, 
on  his  first  journey,  left  the  wheat  harvest  in  progress  at 
Jalalabad,  and  found  the  crop  at  Gandamak,  only  25  miles 
distant,  but  3  inches  above  ground.  Here,  in  truth, 
nature  has  planted  the  gates  of  India.  The  vsJleys  of  the 
upper  basin,  though  stiU  ld  the  height  of  summer  affected 
by  a  sun  of  fierce  power,  recall  the  climate  and  products  of 
the  finest  part  of  temperate  Europe ;  the  region  below  is  a 
chain  of  narrow,  low,- and  hot  plains,. with  climate  and 
vegetation  of  an  Indian  character. 
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Accounts  of  Kabul  strike  us  by  apparent  coDtradiction, 
Some  give  scarcely  any  impression  but  that  of  extreme 
ruggedness  and  desolation,  awful  defiles,  and  bare  black 
crags;  others  dwell  on  the  abounding  orchards,  green 
sward,  charming  dells,  and  purling  streams.  But  both 
aspects  are  characteriBtic.  The  higher  spurs,  both  of  Hindu 
Kush  and  Safed  Koh,  are  often  clad  with  grand  forests  of 
pine,  oak,  and  other  alpine  trees,  anfl  resemble  the  wooded 
ranges  of  Himalya.  But  the  lower  hills  generally  are 
utterly  woodless,  and  almost  entirely  naked.  In  the  bot- 
toms, often  watered  by  clear  and  copious  streams,  wo  have 
those  beauties  of  verdure  and  fertility  on  which  some 
writers  dwell,  and  which  derive  new  charms  from  contrast 
with  the  excessive  sterility  of  the  hills  that  frame  them. 

We  cannot  speak  at  equal  length  of  the  other  natural 
divisions  of  Afghanistan,  but  some  chief  points  will  be 
noticed  with  the  rivers.  In  general  the  remainder  of  the 
country,  regarded  by  the  Afghans  as  included  in  Khorasan, 
exhibits  neither  the  savage  sublimity  of  the  defiles  of  the 
Kabul  region,  the  alpine  forests  of  its  higher  ranges,  nor 
its  nests  of  rich  vegetation  in  the  valleys,  save  in  the 
north-east  part  adjoining  Safed  Koh,  where  these  characters 
still  adhere,  and  in  some  exceptional  localities,  such  as  the 
valley  of  Herat,  which  is  matchless  in  richness  of  cultiva- 
tion. Generally  the  characteristics  of  this  country  are 
elevated  plateaux  of  sandy  or  gravelly  surface,  broken  by 
ranges  of  rocky  hills,  and  often  expanding  in  wide  spaces 
of  arid  waste,  which  terminate  to  the  south-west  in  a  regular 
desert  of  shifting  sand.  Even  in  qiiltivated  parts  there  is 
a  singular  absence  of  trees,  and  when  the  crops  are  not 
visible  this  imparts  an  aspect  of  great  -desolatiop  and 
emptiness  to  the  landscape.  Natural  wood,  however,  is 
founc^in  some  parts  of  West  Afghanistan,  as  in  the  almost 
tropical  delta  of  the  Helmand,  in  the  Qhtr  territo^,  and 
on  the  Herat  river  below  Herat  Generally-  indeed,  in 
such  cases  the  trees  appear  to  be  mimosas,  tamarisks,  and 
the  like,  with  little  body  of  foliage. 

RivBR& — ^Next  to  the  Kabul  river  in  importance,  and 
probably  much  exceeding  it  in  volume  as  it  certainly  does 
ia  length,  is  thellelmand  {Elymander),ih^  only  considerable 
river  in  its  latitude  fromUie  Tigris  ta  the  Indus.  The 
Helmand  has  its  highest  sources  in  the  Koh-i-Baba  end 
Paghman  hills,  between  Kabul  and  Bamian.  Its  succeed- 
ing course  is  through  the  least  knowa tract  of  Afghanistan, 
chiefly  occupied  by  Hazaras ;  indeed,  for  a  length  of  nearly 
300  miles  no  European  has  seen  the  river.  This  unvisited 
space  terminates  at  Girishk,  where  the  river  is  crossed  by 
the  principal  route  from  HeraU  to  Kandahar.  Till  about 
40  miles  above  Girishk  the  character  of  the  Helmand  is 
said  to  be'  that  of  a  mountain  -river,  flowing  between 
scarped  rocks,  and  obstructed  by  enormous  boulders.  At 
that  point  it  enters  on  a  flat  country,  and  extends  over  a 
gravelly  bed.  Here,  also,  it  begins  to  be  used  in  irrigation. 
Forty-five  miles  below  Girishk  the  Helmand  receives  its 
greatest  tributary,  the  Arghand^lb,  coming  past  Kandahar 
from  the  high  Ghilzai  country.  It  here  Incomes  a  rery 
considerable  river,  said  to  have  a  width  of  300  or  400 
yards,  and  a  depth  of  9  to  1 2  feet  But  this  cannot  be  at 
all  seasons,  as  there  are  fords  at  long  intervals  as  far  down 
as  PiUalik,  100  mfles  from  the  mouth.  The  desert  4raws 
^  near  the  left  bank  in  the  lower  courae,  and  for  the  last 
150  miles  the  moving  sands  approe^h  within  1^  mile. 
The  vegetation  on  the  banks  is  here  of  luxuriant  tropical 
character.  The  whole  of  the  lower  valley  seems  to  have 
been  once  the  seat  of  a  prosperous  population,  and  there  is 
still  a  good  deal  of  cultivation  for  100  miles  below  Girishk. 
Even  this,  however,  is  much  fallen  off,  and  lower  down 
atill  more  so,  owing  to  disorders  and  excessive  insecurity. 

The  course  of  the.  river  is  more  or  less  south-west  from 
its  source  till  in  Seistan  it  approaches  meridian  62"*,  when 


it  turns  nearly  north,  and  so  flows  on  for  70  or  80  miles, 
til]  it  falls  into  the  lake  of  Seistan  by  various  mouths.  The 
whole  length  of  the  river,  measured  as  before,  is  about  615 
miles.  Ferrier  considere  that  it  has  water  enough  for  navi- 
gation at  all  seasons,  from  Girishk  downwards.  At  present 
boats  ure  rarely  seen,  and  those  in  use  are  most  clumsy ; 
rafts  are  employed  for  crossing. 

ArghMtd-^b.—Of  this  tributary  of  tho  BelmSnd  little  it  known 
ezoept  in  its  lower  oonrse.  It  riMs  in  the  Haiaim country,  N.  W.  of 
GhunL  It  is  said  to  be  ahallow,  and  to  run  nearly  dry  in  heiaht 
of  summer;  but  when  iu  depth  azoaeds  8  feet  its  great  raplditf 
makea  it  a  serlooa  obstacle  to  traveUen.  In  its  lower  courae  it  is 
much  used  for  irri^tion,  and  the  vaUey  ii  cultivated  and  populous ; 
yet  the  water  is  aaid  to  be  somewhat  brackish.  Its  oouiae  may  be 
reckoned  about  285  miles. 

It  is  doubtful  whether  the  ancient  Amchotug  is  to  be  identified 
with  the  Arghand-ab  or  vrilh  i*s  chief  confluent  the  TarjULk,  which 
joins  it  on  the  left  about  30  miles  S.W.  of  Kandahar.  The  two 
rivers  run  nearly  parallel,  inclosing  the  backbone  of  the  Ghilzai 
plateau.  The  Tamak  is  much  the  snorter  O'ngth  about  197  miles) 
and  less  copious.  The  ruins  at  Ul&n  Rob&t,  supposed  to  represent 
the  dty  Arachotia,  are  in  its  basin ;  and  the  lake  known  as  Ab-i- 
Istdda,  the  most  probable  representative  of  Lake  AracKoliu,  is  near 
the  head  of  the  Tamak,  though  not  communicatiDg  with  it  The 
Tamak  is  dammed  for  irrigation  at  intervals,  and  in  the  hot  season 
almost  exhausted.  There  is  a  ^ood  deal  of  cultivation  alonx  the 
river,  but  few  villages.  The  high  road  from  Kabul  to  Kanaahar 
passes  this  way  (another  reason  for  supposing  the  Tamak  to  be 
Aracholua),  and  the  people  live  ofl*  the  road  to  eschew  the  onerous 
duties  of  hospitality. 

The  Lora  is  the  most  southerly  river  of  Afghanistan,  and  may  be 
regarded  as  belonging  to  the  Helmand  basin,  Uiough  it  is  not  known 
that  its  waters  evsr  nm^  that  river.  It  rises  near  the  Kand  and 
Joba  peaks  in  a  btanch-df  the  Sulimani,  and  flows  nearly  east,  pass- 
ing through  the  latge  valley  of  Pishhi,  but  lying  too  deep  for 
Im^tion.  The  river  has  a  course  of  nearly  200  miles,  and  con> 
sidenible  breadth,  bat  is  never  for  a  week  together  unfoi-dable.  In 
the  Shor&wak  district  Gong.  65*-66^  a  good  deal  of  irrigation  is 
drawn  from  it  The  river  is  said  to  terminate  in  a  lake,  on  tne  veige 
of  the  sandy  desert 

Rivers  belonginff  to  the  basin  of  Seistan  and  the  Lower  Helmand 
are  the  Khash-Ru?,  the  Farrah.Rud,  atid  the  Harut 

llie  KhAahrOd  rises  in  or  near  the  southern  slopes  of  Siah-Eoh 
(Black  Mountain),  which  forms  the  southern  wall  of  the  valley  of 
Herat,  and  flows  south,  in  flood  reaching  the  Lake  of  Seistan,  but 
generally  exhausted  in  irrigation.  It  is  named  from  Khish,  a  vil* 
isge  in  the  Seistan.  {Haio.  In-  the  dry  season  it  is  evenrwhere 
fordable,  but  in  floods  caravans  may  be  detained  by  it  several  days. 

The  Farrah  river  flows  from  the  same  quarter,  and  has  the  samo 
character  io  floods.  It  is  a  largxr  stream,  and  at  Farrah  is  said  to 
have  a  width  of  160  yards,  with  2  feet  of  crater,  and  a  clear,  swift 
stream.  In  flood,  KhanikoflT  was  struck  with  the  resemblance  of 
this  river,  rolling  its  yellow  waves  violently  between  steep  banks  of 
clay,  to  the  Cyrus  at  Tiilis. 

The  HariU  rises  in  the  mounUins  S.  E.  of  Herat  and  has  a  conrse 
of  about  245  miles  to  the  Lake  of  Seistan.  Canals  from  it  supply 
abundant  irrigation  to  the  plains  of  Sabzv&r  and  An&rdarah.  The 
river  foims  a  true  delta  witn  fifteen  branches,  giving  rise  to  marsh 
and  much  vegetation,  especially  tamarisk,  willow,  and  poplar.  Tho 
Harut  receives  in  the  plain  a  considerable  affluent,  the  Ehushkek 
river. 

It  is  possible  tBat  confusion  of  the ^aino  of  this  river  «ith  tho 
Hari-Rud,  or  river' of  Herat  led  to  the  long  prevalent  mistake  that 
tha  Utter  river  flowed  south  into  the  SeisUn  Loke— a  misUke  as 
old  as  Ptolemy,  if  his  Aria  Locus  be  (as  it  seems)  that  of  Seistan. 

The  Hari'THtd  is  formed  by  two  chief  confluents  in  the  lofty 
Hazara  country,  not  far  from  the  sources  of  the  river  of  Balkh. 
Its  early  course  is,  for  more  than  100  miles  and  as  far  as  the  village 
of  J&or,  westward,  at  a  height  of  many  thousand  feet  above  the  sea. 
It  then  descends  rapidly  (it  ia  said  with  caUracts),  but  continues  in 
the  same  direction,  receiving  numerous  streams,  to  Obeb,  where  much 
water  begins  to  be  drawn  off.  Sixty-five  miles  further  it  flows  past 
Herat,  8  miles  to  the  south  of  the  city.  Hereabouts  the  Kandahar  road 
crosses  the  river  by  a  masonry  bridge  of  26  arches.  Near  this  fifteen 
deep  canals  an  drawn  off.  A  few  miles  below  Herat  the  river 
begins  to  turn  N.W. ;  and  after  passing  for  many  mUes  through 
a  woody  tract  abounding  in  game,  in  which  are  the  prcscrvea  of 
the  Herat  princes,  at  the  ancient  and  now  nearly  lesertcd  town  of 
Kajwan,  70  wiles  from  llei-at  it  turns  due  north.  Though  the 
drainage  brought  down  by  this  river  must  be  large,  so  much  is . 
drawn  off  that  bolow  Herat  reaches  of  it  are  at  times  quite  dry. 
Below  Kassan  it  receives  fresh  supplies,  and  eventually  the  Meshed 
stream.  It  flows  on  towards  Sarakhs,  and  dwindles  away;  but 
■accurate  information  regarding  it  is  still  wanting.  The  channel  is 
shown,  in  a  map  lately  published,  as  passing  Sarakhs  for  some  2flO 
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miles,  &nd  endinff  in  a  swamp  adjoiniog  Ufe  Dam&D-i-Koh,  on  the 
border  of  the  Turkman  desert. 

Of  the  nvers  that  run  towards  the  ludos,  south  of  the  Kabal 
river,  the  chief  are  the  Kurram  and  the  Gomal. 

The  Kurram  drains  the  southern  flanks  of  Safed  Eoh,  The 
middle  valley  of  Kurram,  forming  the  district  so  called,  is  highly 
irrigated,  well  peopled,  and  crowded  with  small  fortified  villages, 
orchards,  and  groves,  to  which  a  fine  background  is  afrorde<l  by  the 
dark  pine  forests  and  alpine  snows  of  Safed  Koh.  The  beauty  and 
climate  of  the  valley  attracted  some  of  the  Mogul  emperors  of  Delhi, 
and  the  remains  exist  of  a  garden  of  Shah  Jahuk's.  The  river  passes 
the  British  frontier,  and  enters  the  plain  country  a  few  miles  above 
Banu,  spreading  into  a  wide  bed  of  sand  and  boulders,  till  it  joins 
t  he  Indus  near  Tsa-Khel,  after  a  course  of  more  than  200  miles.  By 
\^t  Kurram  valley  is  one  of  the  beat  routes  from  India  into  Afgha- 
o  Stan.     It  was  travelled  by  Major  Lumsden's  parW  in  1857-58. 

The  Gomalf  rising  in  the  Sulimani  mountains,  tnou^h  in  length 
equal  to  the  Kun^m,  and  draining  with  its  tribntanea,  a  much 
larger  area,  is  little  more  than  a  wmter  torrent,  diminishing  to  a 
mere  rivulet,  till  December,^  when  it  begins  to  swell.  At  its 
exit  into  the  plain  of  the  Derajat  a  local  chief  threw  a  dam  across  its 
ch&nnel ;  and  it  is  now  only  in  very  wet  seasons  that  its  waters  reach 
the  Indus,  near  Dera  Isniael  Khan.  Not  long  before  leaving  the 
hillA  it  receives  from  the  S.  W.  a  tributary,  the  Zn5b,  of  pearly  equal 
leneth  and  size,  coming  from  the  vicinity  of  the  Kand  and  Jofaa 
peaks,  in  long.  68°. 

Lakes. — As  we  know  nothing  of  the  lake  in  which  the 
Lora  ia  said  to  end,  and  the  greater  part  of  the  lake  of 
Seistan  (see  that  article)  is  excluded  from  Afghanistan, 
there  remains  only  the  Ab-i-Istada,  on  the  Ghilzai  plateau. 
This  is  about  65  miles  S.S.W.  of  Qhazni,  and  stands  at  a 
height  of  about  7000  feet,  in  a  site  of  most  barren  and 
dreary  aspect,  with  no  tree  or  blade  of  grass,  and  hardly  a 
habitation  in  sight  It  is  about  44  moles  in  circuit,  and 
very  shallow;  not  more  than  12  feet  deep  in  the  middle. 
The  chief  feeder  is  the  Ghazni  river.  The  Afghans  speak 
of  a  stream  draining  the  lake,  but  this  seems  to  be  un- 
founded, and  the  saltness  and  bitterness  of  the  lake  is 
against  it.  Fish  entering  the  salt  water  from  the  Ghazni 
nver  sicken  and  die. 

Provinces  and  Towns. — The  chief  political  divisions 
of  Afghanistan  in  recent  tunes  ar»  stated  to  be  Kabul, 
Jalalabad,  Ghazni,  Kandahar,  Herat,  and  Afghan  Tur- 
kestan {q.v  )y  to  which  arc  sometimes  added  the  command 
of  the  Ghibais  and  of  the  Hazaraa  This  list  seems  to  omit 
the  unruly  districts  of  the  eastern  table-land,  such  as 
Kurram,  Khost,  &c  fiut  we  must  not  look  for  the  pre- 
cision of  European  administration  in  such  a  case.  ' 

In  addition  to  Kabul,  Ghazni,  Kandahar,  Herat, 
de.scribed  under  those  articles,  there  are  not  many  places 
in  iUghanistan  to  be  called  towns.  We  notice  the  follow- 
ing :— 

Jaldldbdd  lies,  at  a  height  of  1946  feet,  in  a  plain  on 
the  south  of  the  Kabul  river.  It  is  by  road  100  miles  from 
Kabul,  and  91  from  Peshawar.  Between  it  and  Peshawar 
intervene  the  Khybar  and  other  adjoining  passes ;  between 
It  and  Kabul  the  passes  of  Jagdalak,  Khurd-Kabul,  tbc. 
The  place  has  been  visited  by  no  known  European  since 
Sir  G.  Pollock's  expedition  in  1842.  As  it  then  existed, 
the  town,  though  its  walls  had  an  extent  of  2100  yards, 
ctiDtained  only  300  houses,  and  a  permanent  population  of 
2000.  The  walls  formed  an  irregidar  quadrilateral  in  a 
Heinous  state,  surrounded  on  all  sides  by  buildings,  gardens, 
the  remains  of  the  ancient  walls,  ^c,  eiffording  cover  to  an 
a.HsaiIant  The  town  walls  were  destroyed  by  Pollock,  but 
have  probably  been  restored 

The  highly-cultivated  plain  ia,  according  to  Wood,  25 
miles  in  length  by  3  or  4  miles  in  breadth ;  the  central  part 
covered  with,  villages,  castles,  and  gardens.  It  is  abund- 
antly watered 

The  province  under  Jalalabad  is  about  80  miles  in  length 
by  35  in  width,  and  includes  the  largd  district  of  Laghman, 
north  of  the  Kabul  river,  as  weU  as  that  on  the  south, 
which  is  called  Nangnih&r.  The  former  name,  properly 
LamKh&Q.  the  scat  of  the  ancient  Zam/xi^ep,  is  absurdly 


derived  by  the  Mahommedans  from  the  patriarch  Lamech,. 
whose  tomb  they  profess  to  show;  the  latter  name  is  intei^ 
preted  (in  mixed  Pushtu  and  Arabic)  to  mean  *'  nine  hvers,'': 
an  etymology  supported  by  the  ntunerous  streams.  The 
word  is,  however,  really  a  distortion  of  the  ancient  Indian 
name  NoffarakdrOy  borne  by  a  dty  in  this  plain  long  before 
Islam,  and  believed  to  have  been  the  Nagara  or  JHonyso-  * 
polia.oi  Ptolemy.  Many  topes  and  other  fiuddhist  traces 
exist  in  the  valley,  but  there  are  no  unruined  buildings  of 
any  moment  Baber  laid  out  fine  gardens  here;  and  hi^ 
grandson  (JaUluddtn)  Akbar  bmlt  Jalalabad.  Hindus 
form  a  considerable  part  of  the  town  population,  and  have 
a  krge  temple.  The  most  notable  point  in  the  history  of 
Jalalabad  is  the  stout  and  famous  defence  made  there^  from 
November  1841  till  April  1842,  by  Sir  Robert  Sale. 

Istdlif  is  a  town  in  the  Koh  Daman,  20  miles  N.N.W. 
of  Kabul,  which  was  stormed  and  destroyed,  29th  Sepr 
tember  1842,  by  a  force  under  General  M*Caskill,  to  pumsh 
the  towns-people  for  the  massacre  of  the  garrison  atCharikar^ 
and  for  harbouring  the  murderers  of  Bumee.  The  place  is 
singularly  picturesque  and  beautiful  The  rude  houses  rise 
in  terrace  over  terrace  on  the  mountain-side,  forming  a 
pyramid,  crowned  bv  a  shrine  embosomed  in  a  fine  clump 
of  planes.  The  deU  below,  traversed  by  a  clear  rapid  stream^ 
both  aides  of  which  are  clothed  with  vineyards  and  orchards, 
opens  out  to  the  great  plain  of  the  Daman-i-Koh,  rich  with 
trees  and  cultivation,  and  dotted  with  turreted  castles; 
beyond  these  are  rocky  ndges,  and  over  all  the  eternal 
snows  of  Hindu  Kush.  Nearly  every  householder  has  his 
garden  with  a  tower,  to  which  thre  families  repair  m  the 
fruit  season,  closing  their  houses  in  the  town.  The  town 
is  estimated,  with  seven  villages  depending  on  it,  to  contain 
about  18,000  souls. 

CMrikdr  (population  5000)  lies  about  20  miles  north 
of  Istalif ,  at  the  north  end  of  Koh  Daman,  and  watered  by 
'a  canal  from  the  Ghorband  branch  of  the  Baran  river. 
Hereabouts  must  have  been  the  Tnodon^  or  meeting  of 'the 
three  roads  from  Bactria,  spoken  of  by  Strabo  and  Pliny. 
It  is  still  the  seat  of  the  customs  levied  on  trade  with 
Turkestan,  and  also  of  the  governor  of  the  Kohistan  or 
hill  country  of  Kabul,  and  is  a  place  of  considerable  trade 
wifh  the  regions  to  the  north.  During  the  British  occupa- 
tion a  political  agent  (Major  Eldred  Pottinger,  famous  in 
the  defence  of  Herat)  was  posted  here  with  a  GGrkha 
corps  under  Captam  Codrington  and  Lieutenant  Haughton. 
In  the  revolt  of  1841,  after  severe  fighting,  they  attempted 
to  make  their  way  to  Kabul,  and  a  great  part  was  cut  off. 
Pottinger,  Haughton  (with  the  loss  of  an  arm),  and  ono 
sepoy  only,  reached  the  city  then ;  though  many  were  after* 
wards  rscovcrcd. 

Kala't^GhUzai  £as  no  town,  but  Ls  a  fortress  of  soffie 
importance  on  the  right  bank  of  the  Tarnak,-  on  the  road 
between  Ghazni  and  Kandahar,  89  miles  from  the  latter,  and 
at  a  height  of  5773  feet.  The  repulse  of  the  Afghans  in 
1842  by  a  sepoy  garrison  under  Captain  Craigie,  was  one 
of  the  most  brilliant  feats  of  that  war. 

GirisIJc  is  also  a  fort,  rather  than  a  town,  the  latter  being 
insignificant.  It  is  important  for  its  position  on  the  high 
road  between  Kandahar  and  Herat,  commanding  the  ordin- 
ary passage  and  summer  ford  of  the  Helmand  It  was  held 
by  the  British  from  1839  till  August  1842,  but  during  the 
latter  nine  months,  amid  great  difiSculties,  by  a  native 
garrison  only,  under  a  gallant  Indian  soldier,  Balwant  Singh. 

Fcarrak  belongs  to  the  Seistan  basin,  and  stands  on  the 
river  that  bears  its  name,  and  on  one  of  the  main  routes  from 
Herat  to  Kandahar,  164  miles  from  the  former,  236  miles 
from  the  latter.  The  place  is  enclosed  by  a  huge  earthen 
rampart,  crowned  with  towers,  and  surrounded  by  a  wide 
and  deep  ditch,  which  can  be  flooded,  and  with  a  covered 
way.     It  has  the  form  ol  a  parallelogram,  running  nortb 
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and  south,  and  only  two  gatea.  Aj3  a  military  position  it 
i3  of  great  imp^rtanoe,  but  it  is  ezcessiTely  unhealthy. 
Though  the^  plaice  would  easily  contain  4500  hduses,  there 
were  but  60  habitable  when  Ferrier  was  there  in  1845,  nor 
was  there  much  change  for  the  better  when  Colonel  Pelly 
passed  in  1858.  Farrah  is  a  place  of  great  antiquity; 
cerCednly,  it  would  seem,  the  Pkra  of  Isidore  of  Charaz  (Ist 
century),  and  possibly  ProphiKasia,  though  this  is  more 
probably  to  be  sought  in  the  great  ruina  of  Pesh&war&n, 
farther  sduth,  near  L&sh.  According  to  Ferrier,  who 
alludes  to  **  ancient  chronicles  and  traditions,"  the  city  on 
the  present  .site  within  the  great  rampart  was  sacked  by 
the  armies  of  Chinghiz,  and  the  surriTors  transported  to 
another  position,  one  hour  fiirther  north,  where  there  are 
DOW  many  ruina  and  bricks  of  immense  size  (a  yard  square), 
with  cuneiform  letten,  showing  that  site  again  to  be  vastly 
older  than  Chipghiz.  The  population  came  back  to  the 
southern  site  after  the  destruction  of  the  mediseval  city  by 
Shah  Abbas,  and  the  city  prospered  again  till  its  bloody 
siege  by  Nadir  Shah.  Since  then,^  under  constant  attacks, 
it  has  declined,  and  in  1837  the  remaining  population, 
amounting  to  6000,  was  carried  off  to  Kandahar.  Such 
are  the  vicissitudes  of  a  city  on  this  unhappy  frontier. 

Sabsvdr,  the  name  of  which  is  a  corruption  of  old  Persian, 
Ispkizar,  ^  horse-pastures,"  is  another  important  strategic 
point,  93  miles  from  Herat  and  71  miles  north  of  Farrah, 
in  similar  decay  to  the  latter.  The  present  fort,  wnich  in 
1845  contuned  a  small  bazar  and  100  houses,  must  once 
have  been  the  citadel  of  a  large  city,  now  represented  by 
extensive  suburbs,  pvtly  in  ruins.  Water  ia  conducted  from 
the  Harut  by  uumerou'^  canals,  which  also  protect  the 
approaches. 

JZami  is  a  town  in  the  famous  but  little  known  country 
of  Ghur,  to  the  east  of  Herat,  the  cradle  of  a  moni^chy  (the 
Ghurid  dynasty)  which  supplanted  the  Ohaznevides,  and 
ruled  over  an  extensive  dominion,  ind^^Ling  ail  Afghanistan, 
for  several  generations.  Zami,  according  to  Ferrier,  was 
the  old  capital  of  Ohur.  Ruin^  abound;  the  towx\  itself  is 
small,  and  enclosed  by  a  wall  in  decay.  It  lies  in  a  pleasant 
yalley,  through  which  fine  streams  wind,  said  io  abound  with 
trout  The  hills  around,  are  covered  with  trees,  luiairiantly . 
festooned  with  vinee.  The  population  in  1845  was  about 
1200,  among  whom  Ferrier  noticed  (a  remarkable  circum- 
stance) some  Gheber families.  The  bulk  of  thepeopleare  Siiris 
and  TaimUnis,  apparently  both  very  old  Persian  tribes. 

Climats. — The  variety  of  climate  is  immense,  as  might 
be  expected.  At  Kabul,  and  over  all.  the  northern  part  of 
the  country  to  the  descent  at  Gondamak,  winter  is  rigorous, 
but  especuUy  so  on  the  high  Arachosian  plateau.  In 
Kabul  the  snow  lies  for  two  or  three  months;  the  people 
seldom  leave  their  houses,  and  sleep  close  to  stoves.  At 
Ghazni  the  snow  has  been  known  to  lie  long  Jt>eyond  the 
vernal  equinox;  the  thermometer  sinks  to  10^  and  15°  be- 
low zero  (Fahr.) ;  and  tradition  relates  the  entire  destruction 
of  the  population  x)f  Qhazni  by  snow-storms  more  than  once. 
At  Jalalabad  the  winter  and  the  climate  generally 
assume  an  Indian  character,  and  the  hot  weather  sometimes 
brings  the  fatal  HmunL  The  summer  heat  is  great  every- 
where in  Afghanistan,  but  most  of  all  in  the  districts 
bordering  on  the  Indus,  especially  Sewi,  on  the  lower 
Helmand,  'and  in  Seistan.  All  over  Kandahar  province 
the  enmttier  heat  id  intensd,  and  the  simum  is  not  unknown. 
The  hot  season  throughout  the  '^Khorasan"  part  of  the 
country  is  rendered  more  trying  by  frequent  dustrstorms  and 
fiery  winds;  whilst  the  bare  rocky  ridges  that  traverse  the 
country,  absorbing  heat  by  day  and  radiating  it  by  night> 
render  ^e  sununer  nights  most  oppressive.  At  Qirishk, 
Ferrier  records  the  thermometer  in  August  to  have  reached 
1 1 8^ to  1 20°  (Fahr. )  in  the  snade.  At  Kabul  the  summer  sun 
has  much  of  its  Indian  power,  though  the  heat  is  tempered 


occasionaUy  by  breezes  from  Hindu  Kuah,  and  the  njightft 
are  usually  cooL  Baber  says  that,  even  in  summer,  one 
could  not  sleep  at  Kabul  without  a  aheepekin,  but  thia 
seems  exaggerated.  At  Kandahar  enow  seldom  falls  ott 
the  plains  or  lower  hills;  when  it  does,  it  melts  at  once. 

At  Herat,  though  800  feet  lower  than  Kandahar,  the 
sununer  climate  appears  to  be  more  temperate ;  and,  in  fact, 
the  climate  altogether  is  one  of  the  most  agreeable  in  Asia. 
In  July,  Ferrier  says  he  found  the  heat  never  to  pass 
98°,  and  racely  9r  to  93°  (Fahr.)  These  are  not  low 
figures,  but  must  be  compared  with  his  register  at  Girishk« 
just  given.  From  May  to  September  the  wind  blows  from 
the  N.W.  with  great  violence,  and  this  extends  acroaa  the 
countiy  to  Kandahac  The  wmter  is  tolerably  mild;  snow 
melts  aa  it  falls,  and  even  on  the  mountains  does  not  lie 
long.  Throe  years  out  of  four  at  Herat  it  does  not  freeze 
haiS  enough  for  the  people  to  store  ice;  yet  it  was  not 
very  ftfr  from  Herat,  and  could  not  have  been  at  a  greatly 
higher  level  (at  Kafir  Kala',  near  Kassan)  that,  in  1750» 
Ahmed  Shah's  army,  retreating  from  Persia,  is  said  to  have 
lost  18,000  men  from  cold  in  a  single  night. 

The  summer  rains  that  accompany  the  S.W.  monsoon  in 
India,  beating  along  the  southern  slopes  of  the  Himalya, 
travel  up  the  Kabul  valley,  at  least  to  Laghman,  though 
they  are  more  clearly  felt  in  Bajaur  and  Panjkora,  under 
the  high  spura  d  the  Hindu  Kusb,  and  in  the  eastern 
branches  of  Safcd  KoL  Raiu  also  falls  at  this  season  at 
the  head  of  Kurram  valley.  South  of  this  the  Sulimani 
mountains  may  be  taken  as  the  western  limit  of  the 
monsoon's  action.  It.  is  quite  unfdt  in  the  rert  of  Afghan- 
istan, in  which,  as  in  all  tho  west  of  Asia^  the  winter  rains 
are  the  most  considerable.  The  spring  rain,  though  leea , 
copious,  is  more  important  to  agriculture  than  the  winter 
rain,  unless  where  the  latter  ialls  in  the  form  of  snow. 
Speaking  generally,  the  Afghanistan  climate  is  a  dry  one. 
The  stin  s^es  with  splendour  for  three-fourths  of  the  year, 
and  the  nights  are  erven  more  beautiful  than  th^  days. 
Marked  characteristks  ere  the  gre^tt  di^erences  of  summer 
and  winter  temperature  and  of  day  and  xught  te!nperature, 
as  well  as  the  extent  to  which  change  of  climate  can  be 
attained  by  slight  change  of  place.  Ab  Baber  again  aays 
of  Kabul,  at  one  day's  journey  from  it  you  may  find  a  place 
where  snow  never  falls,  and  at  two  hours'  journey,  a  place 
where  snow  almost  never  melts  I 

The  Afghans  vaunt  the  salubrity  and  eharm  of  some 
local  climates,  as  of  the  Tobah  hills  above  the  Kakar  countiy^ 
and  of  some  of  the  high  valleys  of  the  Safed  Kbh. 

The  people  have  "by  no  means  that  iimnunity  from  disease 
which  the  bright  dry  character  of  the  climate  and  the  fine 
physical  aspect  of  a  large  proportion  of  them  might  lead  ua 
to  expect.  Intermittent  and  remittent  fevera  are  very 
prevalent:  bowel  complaints  are  ^mmon,  and  often  fatal 
in  the  autumn.  The  tmiversal  custom  of  sleeping  on  the 
house-top  in  summer  promotes  rl^^umatic  .'end  neuralgic 
afiections;  and  in  the  Koh  Daman  of  Kabul,  which  the 
i^atives  regard  as  having  the  finest  of  climates,  the  mortality 
from  fever  and  bowel  complaint,  between  July  and  October,, 
is  great;  the  immoderate  use  of  fruit "^piedii^Kwing  to  such 
ailments.  Stone  is  frequent;  eye  disease  ia  very  common,  ee 
are  hsemorrhoidal  afi'ections  and  syphilitic  diseeaea  in  repul- 
sive forms.  A  peculiar  akin  disease  of  syphilitic  origin, 
prevails  at  Kandahar,  and  native  physicians  there  are  said 
by  BeUew  to  admit  that  hardly  one  peraon  in  twenty  is  free 
from  the  taint  in  some  form. 

Natuilvl  Productions — MinerdU. — Afghanistan  ia 
believed  to  be  rich  in  minerals,  but  few  are  wrought  Some 
small  quantity  of  gold  is  taken  from  the  streams  in  Lagk 
man  tmd  the  pdjoining  districts.  Famous  silver  minee 
were  formerly  wrought  near  the  head  of  the  Paigshff 
valley,  in  Hindu  Kush.     Iron  of  excellent  quality  is  pro* 
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dnced  in  the  (independent)  territoiy  of  Bajaur,  nortb-west 
of  Peshawar,  from  magnetic  iron  sand,  and  is  exported. 
Kabul  is  chiefly  supplied  from  the  Permfili  (or  FariniUi) 
district,  between  the  Upper  Karram  and  Qomal,  where  it 
is  said  to  be  abundant  Iron  ore  is  most  abundant  near 
the  passes  leading  to  Bamian,  and  in  other  parts  of  Hindu 
KusL  Copper  ord  from  various  parts  of  Afghanistan  has 
been  seen,  but  it  is  nowhere  worked. 

Lead  is  found,  e.^.,  in  Upper  Bangash  (Eurram  district), 
and  in  the  Shinwari  country  (also  among  the  branches  of 
Saf ed  Koh),  and  in  the  Eakar  country.  There  are  reported 
to  be  rich  lead  mines  near  Herat  scarcely  worked.  Lead, 
with  antimony,  is  found  near  the  Arghand-ab,  32  miles 
north-wedt  of  Kala't-i-Ghilsai ;  in  the  Wardak  hills.  24 
miles  north  of  Ghazni;  in  the  Ohorband  valley,  nortn  of 
Kabul ;  and  in  the  Afridi.  conntiy,  near  our  frontier. 
}fo8t  of  the  lead  used,  however,  comes  from  the  Hasara 
country,  where  the  ore  is  described  as  being  gathered  on 
the  surface.  An  ancient  mine  of  great  extent  and  elabo- 
rate character  exists  at  Feringal,  in  the  Ohorband  valley.' 
Antimony  is  obtained  in  considerable  quantities  at  Shah- 
"^iaksud,  about  30  miles  north  of  Kandahar. 

Silicate  of  zinc  in  nodular  fragments  comes  from  the 
Zhob  district  of  the  Kakar  country.  It  is  chiefly  used  by 
cutlers  for  polishing. 

Sulphur  is  said  to  be  found  at  Herat,  dng  from  the  soil 
in  small  fragments,  but  tfate  chief  supply  oomes  from  the 
Hazara  country,  and  from  Pirkisri, '  on  the  confines  bf 
Seistan,  where  there  would  seem  to  be  a  crater,  or  fuma- 
role.  Sal-ammoniac  is  brought  from  the  same  plaoe^ 
Gypsum  is  found  in  large  quantities  in  the  plain  of  Kan- 
dahar, being  dug  out  in  fragile  coralline  masses  from  near- 
the  surface. 

Coal  (perhaps  ligfaite)  is  said  to  be  found  in  Zurmat 
(between  the  Upper  Kurram  and  the  Gomal)  and  near 
Ghazni 

N'ltre  abbunds  in  the  soil  over  all  the  poath-west  of 
Afghanistan,  and  often  affects  ihb  water  of  the  kdra,  or 
•ubterrane&n  canals. 

Vegetable  Kingdom. ^ — The  ^Jiaracteristic  distribation 
of  vegetation  on  the  meuntains  of  Afghanistan  is  worthy 
of  attention.  The  great  mass  of  it  is  confined  to  the  main 
ranges  and  their  immediate  offshoots,  whilst  on  the  more 
distant  and  terminal  prolongations  it  is  almost  entirely 
absent ;  in  fact,  these  are  naked  rock  and  stone. 

Take,  for  example,  the  Safed-  Koh.  On  the  alpine  mm  itself 
and  its  immediate  branchee,  at  a  height  of  6000  to  10,000  feet;  we 
have  abundant  erowth  of  lar^e  forest  trees,  among  which  ccmifen 
are  the  most  nohle  and  prominent,  such  as  Cidnu  Deodara,  Abiet 
-exeelsdf  Pinut  longifolia,  P.  PiruuUr,  P.  Pinea  (the  edible  pine), 
and  the  larch.  AVe  have  also  the  yeW,  the  hazel,  juniper,  walnut* 
wild  peach,  and  almond.  Growine  under  the  shade  of  these  are 
several  Tarieties  of  rose,  honeysuckle,  currant,  gooseberry,  haw- 
thorn, rhododendron,  and  a  luxuriant  herbage,  among  wmch  the 
rauunculud^  family  is  important  for  frequency  and  number  of  genera. 
The  lemon  and  wild  vine  are  also  here  met  with,  but  are  more 
common  on  the  northern  mountains.  The  wahiut  and  oak  (erer- 
green,  holly-leayed,  and  kermes)  descend  to  the  secondaiy  heights, 
where  they  become  mixed  with  alder,  ash,  khiiyak,  Arhcr-vita; 
juniper,  with  species  of  Astragalus,  &c.  Here  alM  are  Indigoferm 
and  dwarf  laburnum. 

'Lower  ftgain,  and  down  to  3000  feet,  we  haVe  wild  olive,  species 
of  rock-rose,  wild  privet,  acacias  and  mimosas,  barberry,  and  Ziry- 
phua:  and  in  the  eastern  rsmiiScations  of  the  chain,  dhametropt 
humUis  (which  is  applied  to  a  variety  of  useful  purposes),  Bignonia 
or  trumpet  flower,  sissu,  Salvadora  persioa,  yeroens,  acanthus^ 
Tarieties  of  Oesnerce. 

The  lowest  terminal  ridges,  especially  towards  the  west,  are,  as 
has  been  said,  naked  in  aspect.  Their  scanty  vegetation  is  almost 
wholly  herbal ;  shrubs  are  only  occasional ;  trees  almost  non- 
existent. lAbiate*  composite,  and  umbelliferous  plants  are  most 
common.  Ferns  and  mosses  are  klmost  confined  to  the  higher 
nnges. 

^  Chiefly  from  Bellew. 


In  the  low  brushwood  scattered  over  portions  of  the  diesiy  pUioi 
of  the  *'  Khorasan  "  table- lands,  we  find  leguminona  thorny  planti 
of  the  papilionaceous  sub-order,  such  as  camel-thorn  {Bsdytanm 
AlhagiS,  AstragaZvs  in  several  varieties,  spiny  rest-hairow  (Onoaij 
spinosa),  the  flbrous  roots  of  which  often  serve  as  a  tooth-bmsh ; 
plants  of  the  sub-order  MimosMS,  as  the  sensitive  mimosa ;  a  ^msA  of 
the  Rue  family,  called  b^  the  natives  lipAd;  the  common  worm- 
wood ;  also  certain  orchids,  and  several  species  of  SaUola,  The 
rue  and  wormwood  are  in  general  use  as  oomestiQ  medicinei—tlM- 
former  for  rheumatism  and  neuralgia ;  the  latter  in  fever,  debility, 
and  dyspepsia,  as  well  as  for  a  vennifu^.  The  lipadt  owing  to  iti 
heavy  nauseous  odour,  is  believed  to  keep  ofi*  evil  spirits,  m  sont 
places,  occupying  the  sides  and  hoUows  of  ravines,  are  found  the 
rose  bay  {Nerium  Oleander),  called  in  Persian  khar-aarah,  or  sas> 
bane,  the  wild  labumon^  and  various  Indigo/erte, 

In  cQltivated  districts  the  chief  trees  seen  are  mnlberry,  viOoir, 
poplar,  aah,  and  occasionally  the  pUne ;  but  theaa  are  due  to  mia'i 
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tivattd  Produeti  of  Falut.—4)ne  ef  the  most  important  of 
these  is  the  gum-resin  of  Northex  oMafaiida,  which  grows  abqn* 
dantly  in  the  high  and  dry  plains  of  Western  Afghanistan,  espe- 
cially between  Kandahar  and  Herat.  The  depot  for  it  is  Eandahsr, 
whence  it  finds  its  way  to  India,  where  it  is  mnch  used  as  a  condi- 
ment. It  is  not  so  used  in  Afghanistan,  bat  the  Seistan  neople 
eat  the  green  stalks  of  the  plant  preserved  in  brine.  The  coQectioa 
of  the  gum-resin  is  almost  entirely  in  the  hands  of  the  Ealcsr  din 
of  Afghans. 

In'  the  highlands  of  Kabul  edible  rhubarb  is  an  important  local 
luxury.  The  plants  grow  wild  in  the  mountains.  The  bleached 
rhubarb,  which  has  a  very  delicate  flavour,  is  altered  by  covering 
the  young  leaves,  as  they  sprout  from  the  soil,  with  loose  stones  or 
an  empty  jar.  The  leaf-stalks  are  eath^red  by  the  neighbonrinff 
hill  people,  and  carried  down  for  salk  Bleached  and  onbleacliea 
rhubiarb  an  both  largely  consumed,  both  raw  and  cdoked. 

The  walnut,  and  e£ble  pine-nut  are  both  wild  growths,  which  sn 
exported. 

The  tami^  {JSUmignut  orietUaliM),  common  on  the  banks  of  witv- 
courses,  fiunishes  an  edible  fruit  An  orchis  found  in  the  moan- 
tains  yields  the  dried  tuber  which  affords  the  nutritions  mndlsgs 
called  taUp;  a  good  deal  of  this  goes  to  India. 

Pittaeia  J^ingak  affords  a  mastic.  The  fruit,  mixed  with  its 
resin,  is  need  for  food  by  the  Achakzais  in  Southern  Afghanistan. 
The  tnu  pistachio  is  found  only  on  the  northern  frontier ;  the  nnti 
are  imported  from  Badakhshan  and  Kudduz. 

Mushrooms  and  other  fungi  are  lazgely  used  as  foo8L  espedslly 
by  the  Hindus  of  the  towns,  to  whom  they  supply  a  lahstitate  for 
meat. 

Jfwma,  of  st  least  two  kinds,  is  sold  in  the  bazaars.  Qne^  eaDed 
titfiaivMn,  smMars  to  exude,  in  small  round  tears,  fi^om  tiie  esmel* 
thorn,  and  also  from  the  dwarf  tamarisk ;  ths  other,  str-JbuA^  in 
large  grains  and  irresular  masses,  or  cakes,  with  hits  of  twig  im- 
bedded, is  obtained  from  a  tree  which  the  natives  call  Hah  ehd 
(Uack  wood),  thought  by  Bellew  to  be  a  FrmxSmtt  or  OrmiiL 

AoBiciTLTOJUL-^In  most  parts  of  the  oonntiy  thers  are 
two  harvests,  as  generally  in  India.  '  One  of  these,  called 
bj  the  Afghans  bahdrak,  or  the  spring  crop,  is  sown  in  ^e 
end  .of  autumn,  and  reaped  in  summer.  It  consists  ot 
wheat,  barley,  and  a  Tariety  of  lentils.  The  other,  called 
p&isaK  01  tirrtUiif  the  autumnal,  is  sown  in  the  end  of 
spring,  and  reaped  in  autumn.  It  consists  of  rice,  Tarieties 
of  miQet  and  sorghum,  of  maize,  Phcueoku  Munffo,  tobacco, 
beet,  turnips,  Stc  The  loftier  regions  have  but  one  ha^ 
Test 

Wheat  is  the  staple  food  over  the  greater  part  of  the 
country.  .Rice  is  largely  distributed,  but  is  most  abundant 
in  Swat  (independent),  and  best  in  Peshawar  (British).  It 
is  also  the  chief  crop  in  Kurram.  In  mnch  of  the  eastern 
mountainous  country  bdjra  (Holcus  ipieattu)  Is  the  chief 
grain.  Most  English  and  Indian  garden-stuffs  are  culti- 
vated; turnips  in  some  places  Tery  largely,  as  cattle  food. 

The  growUi  of  melons,  water-melons,  and  other  cucurbi- 
taceous  plants  is  reckoned  Tery  important,  especially  near 
towns ;  and  this  icrop  counts  for  a  distinct  haryeet 

Sugar-cane  is  grown  only  in  the  rich  plains;  and  though 
cotton  is  grown  in  the  warmer  tracts,  most  of  the  cotton 
cloth  is  imported. 

Madder  is  ^an  important  item  of  the  spring  crop  in 
Ohazni  and  Kandahar  districts,'  and  generally  OTer  the 
west,  and  supplies  the  Indian  demand.  It  is  said  to  ha 
Tery  profitable,  though  it  takes  three  years  to  mature. 
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SaiTroii  Ss  grown  and  exported-  The  castor  oil  plant  is 
everywhere  common,  and  furniabes  most  of  the  oil  of  the 
country.  Tobacco  is  grown  very  generally  ;  that  of  Kan- 
dahar  has  mnch  repute,  and  is  expoi^jted  to  India  and 
Bokhara,    ^o  crops  of  leaves  are  taken. 

Lucerne  and  a  trefoil  called  shaJUd  form  important 
fodder  crops  in  the  western  parts  of  the  country,  and, 
when  irrigated,  are  said  to  afiurd  ten  or  eleven  cuttings  in 
the  season.  The  komal  {Prangos  paJbularia)  is  abundant  in 
the  hill  country  of  Qhazni,  and  is  said  to  extend  thrt^ugh 
the  Hazara  country  to  He^t  It  is  stored  for  winter 
use,  and  ianoA  ad  excellent  fodder.  Others  are  derived 
from  the  Eolcut  sotyAvm^  and  from  two  kinds  of  panicky 
It  IB  common  to  cut  down  the  green  wheat  and  barley 
before  the  ear  forms*  for  fodder,  and  the  repetition,  of  this, 
with  barley  at  least,  is  said  not  to  injure  the  grain  crop. 
Bellew  gives  the  following  statement  of  the  manner  in  which 
the  soil  is  sometimes  worked  in  the  Kandahar  district; — 
Barley  is  sown  in  November ;  in  March  and  April  it  is 
twice  ^t  for  fodder ;  in^  June  the  grain  is  reaped,  the 
ground  is  ploughed  and  manured,  and  sow^  with  tobacco, 
which  yields '  two  cuttingai  The  ground  is  then  prepared 
for  oarrots  and  turnips,  which  are  gathered  in  November 
or  December. 

Of  great  moment  .are  the  froit  crops.  All  European 
fraits  are  prodaced  profusely,  in  many  varieties,  and  of 
excellent  quality.  Fresh  or  preserved,  th^  form  a  prin- 
cipal food  of  a  large  class  of  the  people,  and  the  dry  fruit 
is  largely,  exported.  In  the  valleys  of  Kabul,  mulberries 
Sre  dned,  and  packed  in  skins  for  winter  use.  -This  mul- 
berry cake  ifl  often  reduced  to  flour,  and  used  as  such, 
forming  in  some  vglleys  the  main  food  of  the  people. 

Grapes  are  grown  very  extensively,  and  the  varieties 
are  very  numeroua  The  vines  are  sometimes  trained  on 
trellisesy'liut  most  frequently  over  ridges  of  earth  8  or  10 
feet  higL  The  principal  part  of  the  garden  lands  in  vil- 
lages round  Kandahar  is  vineyard,  and  the  produce  must 
beenoimou&  ^ 

Open  canals  are  usual  in  the  Kabul  valley,  and  in 
eastern-  Afghanistan  generally ;  but  pver  all  the  western 
parts  of  the  country  much  use  is  made  of  the  karez,  which 
IS  a  subterranten  aqueduct  uniting  the  waters  of  several 
springs,  and  conducting,  their  combined  volume  to  the 
surface  at  a  lower  level  Klphinstone  had  heard  of  such 
conduits  36  miles  in  length, 

AioHAL  Kingdom. — As  regards  vertebrate  £oology, 
Afghanistan  lies  on  the  frontier  of  three,  regions,  viz.,  the 
Eurasian,  the  jBtkwpioH  (to*  which  region  Biluchestan 
seems  to  belong),  and  the  Indo-Malayan,  Hence  it  natu- 
tally  partakes  somewhat  of  the  forms  of  each,  but  is  In 
the  Qiain  Euratian. 

1fAVMALs.—Moiike7a  an  stated  by  Mr  Befiew  to  exist  inTasaf- 
fai,  and  perhaps  extend  to  some  other  districta  north  of  the  K^bnl 
liver ;  bat  no  epedea  has  been  named. 

FHidoi.'^P,  calua,  P.  thaua  (both  Ruraaian);  F.  carataX  (Ear., 
lodL,  Ethiopi),  about  Randuhar;  a  amall  leopard,  stated  to  be 
found  almost  all  over  tha  country,  perhaps  rather  the  cheeta  {F, 
jvbatus^  Ind.  and  Gth.);  F.  pardus,  the  common  leojpard  (Eth. 
and  Ind.) "  llie  tiger  is  add  ^to  exist  in  the  north-eastern  hUl 
ooontry,  which  is  quasi-Indian.' 

Cbmute.— The  jackal  (C.  aufitu,  Enrasu,  Ind.,  Eth.)  abounds  on 
the  H^mand  and  Argand-ab,  and  probably  elsewhere.  Wolvea  (C. 
Bengaiensis)  are  formidable  in  the  wilder  trants,  and  assemble  in 
troom  on  the  snow,  destroyuiff  cattle,  and  sometimes  attacking 
single  horsemen.  The  hyena  {ff,  striata,  Africa  to  India)  is  com- 
mon. These  do  not  hunt  in  packs,  but  will  sometimes  singly 
attack  a  bullnok :  they  and  the  wolves  make  haroc  among  sheep^ 
A  favourite  feat  of  the  boldest  of  the  youns  men  of  southern 
Afghanistan  is  to  enter  theJiywna's  den,  single-nanded.  mufSe  and 
tie  him.  '  There  are  wild  dogs,  according  to  Elphinstone  and 
Conolly.  The  small  Indian  fox  ( Vulpes  Btngalensis)  is  found ; 
also  V.  Jtttveseent,  common  to  India  and  Penua,  the  skin  of  which 
is  much  used  as  a  fur. 

ifiMfeZute:— Species  of  Mungoose  (B«rj)eaU8),  spedea  of  otter. 


MusUla  erminsa,  and  two  ferrets,  one  of  them  with  tortoise-shell 
marks,  tamed  by  the  Afghans  to  keep  down  remUn ;  a  marten  {M. 
fiavigiUa^  Indian). 

Bears  are  two :  a  black  one,  probabW  Umu  torqualusi  and  oaa 
of  a  dirty  yellow,  (/.  /sabellintu,  both  Himalyan  specie& 

HvminarUt.—Ca^a  agagrvs  and  C  r^egaearo$;  a  wild  sheep 
{0ms  cydoeerot  or  Vignd^ ;  Oatella  SHbguUvrota-^theM  are  often 
netted  in  batches  when  they  descend  to  drink  at  a  stream;  O. 
dorms,  perhaps;  Cenms  Wallichii,  the  Indian  barasingha,  and 
probably  some  other  Indian  deer,  in  the  north -eastern  mountains. 

The  wild  hog  (Svs  scro/a)  is  found  on  the  Lower  Helmand.  The 
wildasa,  Ocrkhar  of  Persia  (Bqutu  OTUtger)  ia  freiquent  on  the  sandy 
tracta  in  the  south-west  Keither  efcpnant  nor  rhinoceros  now 
exista  within  many  hundred  mUes  of  Afghanistan  ;  but  there  is 
ample  eTidenoe  that  the  latter  was  bunted  in  the  Peshawar  plain 
down  to  the  middle  of  the  16th  century. 

Talpidcf.^A  mole,  probably  T.  Buroptm:  Sonx  Indieus; 
Brinaceut  eotlaria  (Indian),  and  Br.  auritut  (Eurasian). 

BatR,  believed  to  be  Pnyllor\inu$  cin^raoetu  (Paigab  spedes), 
Scotophaus  Bdlii  (W.  Ibdiai,  Vasp,  awHui  and  T.  barbasUllut, 
both  found  from  England  to  India. 

Fodenlicu^A  sauirrel  {Ssiwrus  Sj^riaeuifj ;  Mus  Indieus  and  U. 
OerbOUnus:  Skgerboa  {Vijnu  Ulum  f) ;  Aladaaa  BactHantL;  OerM* 
luslndieiu,  and (7.  eri/thrinus  (Persian  and  Indian);  Lagomys  HepaU 
ensis,  a  oentrai  Asian  snedea.     A  hare,  probably  L.  rufioaudoUtts. 

Biros:— The  lar^t  ustof  Afghan  birds  that. we  know  of  is  given 
by  Captain  Hotton  in  the  /.  A».  Soc.  Bengal^  vol  xvi  p.  776,  teqq  : 
but  it  is  confessedly  far  from  complete.  Of  124  spades  in  that'list^ 
05  are  pronounced  to  be  Eurasiaitf,  17  Indian,  10  both  Eurasian  and 
Indian,  1  {Tvartwr  risoriut)  Eur.,.  Ind.,  and  Eth.;  and  1  only, 
Carvodacus  {BucaiigUt)  eraasirostris,  peculiar  to  the  country. 
Afghanistan  appean  to  ba,  during  .the  breeding  season,  the  retreat 
of  a  variety  of  Iqdian  and  aome  African  (desert)  forms,  whilst  in 
winter  the  avifauna  ^becomes  overwhelniingly  Eurasian.^ 

RKPTiLB8.-^The  following  particulars  are  from  Grayj^Uzards— >. 
Patudopua  graeili*  (Eur.),  Argmphis  HonJMdii,  IS^aUa  fforsfieldO^* 
OaloUa  Maria,  C.  versicolor,  6.  mtttor,  (7.  EmmA,  Phrynoe«pKalu9 
Tiefceia^tW  Indian  forms.  A  tortoise  ^7*.  fforsJUldiC^  appears  to  ba 
peculiar  to  KabuL  There  are  apparently  no  salamanders  or  taile^ 
Amphibia.  The  frogs  are  wtly  Eurasian,  partly  Indian.  And  the 
same  may  be  said  of  the  fish ;  Sat  they  are  as  yet  most  imperfectly 
known. 

.  DoBCE&Tic  Anihals. — The  camel  is  of  a  more  robust 
and  compact  breed  than  the  tall  beast  used  in  India,  and 
is  more  carefully  tended.  The  two-humped  Bactrian  camel 
IS  sometimes  seen,  but  is  not  a  nativeu 

Horses  form  a  staple  export  to  India.  The  best  of  theso^ 
however,  are  brought  from  Maimana  and  other  places  oa 
the  Khorasan  and  Turkman  frontier.  The  indigenoua 
horse  is  the  ^d^^.a  stout,  heavy-shouldered  animal,  of 
about  14  hands  high,  used  chiefly  for  burden,  btil  also  for 
riding.  It  gets  over  incredible  distances  at  an  amblinf^ 
shuffle;  but  is  unfit  for  fast  work,  and  cannot  stand. exces-^ 
sive  heat  The  breedof  horses  was  improving  much  under 
the  Amir  Dost  Mahommed,  who  took  much  interest  in  itL 
Generally,  colta  are  sold  and  worked  too  young. 

The  coWs  of  Kandahar  and  Seistan  give  very  large  quan- 
tities of  milk.  They  seem  to  be  of  the  humped  variety,  but 
with  the  hump  evanescent.  Daily  produce  is  important 
in  Afghan-  diet,  especially  the  pressed  and  dried  curd 
called  krUU  (an  article  and  namejperhaps  introduced  by  the 
Mongols). 

There  are  two  varieties  of  sheep,  both  having  the  fat  tail 
One  bears  a  white  "fleece,  the  other  jbl  russet  or  black  one. 
Much  of  the  white  wool  is  exported  to  Peraia,  and  now 
largely  to  Europe  by  Bombay.  Flocks  of  sheep  are  the 
main  wealth  of  the  nomad  population,  and  mutton  is  the 
chief  animal  food  of  the  nation.  In  autumn  large  numbers 
are  slaughtered,  their  carcases  cut  up,  rubbed  with  salt^ 
and  dried  in  the  sun.  The  same  is  done  with  beef  and 
camel's  flesh. 

The  goats,  generally  black  or  parti-coloured,  seem  to  be 
a  degenerate  vaiiety  of  the  sb awl-goat 

The  climate'  is  found  to  be  favourable  to  dog-breeding. 
Pointers  are  bred  in-  the  Kohistan  of  Kabul  and  above 
Jalalabad  —  large,  heavy,  slow-hunting,  but  fine-nosed 
and  staunch;  very  like  the  old  double-nosed  Spanish 
pointeri  •  There  are  g:reyhounds  also,  but  inferior  in  speed 
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to  eecond-rato  Engliah  dogs.  The  Jchandi  is  anotlier 
sporting  dog,  most  useful,  but  of  complex  breed,  ^e  is 
often  used  for  turning  up  quail  and  partridge  to  the 
iukwk. 

INDU8TEIAX  PRODUCTS. — These  are  not  important  Silk 
is  produced  in  Kabul,  Jalalabad,  Kandahar,  and  Herat,  and 
chiefly  consumed  in  domestic  manufactures,  though  the 
best  qualities  are  carried  to  the  Panjab  and  Bombay. 

Excellent  carpets — ^soft,  brilliant,  and  durable  in  colour — 
ere  made  at  Herat.  They  are  usually  sold  in  India  as 
Fersiao.  Excellent  felts  and  a  variety  of  woven  goods 
ere  made  from  the  wool  of^  the  sheep,  goat,  and  £ac- 
trian  cameL  A  manufacture,  of  which  there  is  now  a  con- 
siderable .export  to  the  Panjab  for  the  winter  clothing  of 
our  irregular  troops,  besides  a  large  domestic  use,  is  that 
<jf  the  postin,  or  sheepskin  pelisse.  The  long  wool  remains 
on,  and  the  skin  is  tanned  yellow,  with  admirable  softness 
and  suppleness.  Pomegranate  rind  is  a  chiei  material  in 
the  preparation. 

Rosaries  are  extensively  made  at  Kandahar  from  a  soft 
crystallised  silicate  of  magnesia  (chrysolite).  The  best  are 
of  a  semi-transparent  straw  colour,  like  amber.  They  are 
largely  exported,  especially  to  Mecca.. 

Tkade. ^Practically,  there  are  no  navigable  rivers  in 
Afghanistan,  nor  does  there  exist  any  wheeled  carriage. 
.  Hence  goods  are  carried  on  beasts  of  burden,  chiefly  camels, 
alcAig  roads  which  oflen  lie  through  close-  and  craggy 
deflles,  and  narrow  stony  valleys  among  bare  mountains, 
or  over  waste  plains.  Though  from  time  immemorial  the 
larger  part  of  the  products  of  India  destined  for  western 
Asia  and  Europe  has  been  exported  by  sea,  yet  at  one  time 
valuable  caravans  of  these  products,  with  the  same  destina- 
tion, used  to  traverse  these  rugged  Afghan  roads. 

The  great  trade  routes  are  the  following  >-* 

1.  From  Persia  by  Mesh'hed  to  Herat 

2.  From  Bokhara  by  Merr  to  Herat. 

8.  From  the  same  quarter  by  JCarshi,  Balkh,  and  Ehulm»  to 
EabuL 

4.;' From  the  Panjab  by  Peahawar  and  the  Tatartt  or  Abkhanab 
Passes  to  Kabul 

5.  From  the  Panjab  by  the  Ghawal&ri  Pass  towards  Ghazni. 

6.  From  Sind  by  the  Bolan  Pass  to  Kandahar. 

There  is  also  a  route  from  eastern  Tnikistan  bv  Cfaitral  to  Jala- 
labad, or  to  Peshawar  by  Dir;  but  it  is  donbiful  how  far  there  is 
Any  present  traffic  by  it 

Towards  Sind  the  chief  exports  from  or  through 
Afghanistan  are  wool,  horses,  silk,  fruity  madder,  and  assa- 
foetida.  The  'staple  of  local  production  exported  from 
Kandahar  is  dried  fruit  The  horse  trade  in  this  direction 
is  chiefly  carried  on  by  the  Syads  of  Pishin,  Kakars,  Bakh- 
tiyarifl,  and  Biluchis.  "The  Syads  also  do,  or  did,  dabble 
laj'gely  in  slave-dealing.  '*The  Hazaras  furnished  the  largest 
part  of  the  victims. 

Bumes's  early  anticipation  of  a  large  traffic  in  wool  from 
the  regions  west  of  the  Indus  has  been  amply  verified,  for 
the  trade  has  for  many  years  been  of  growing  importance; 
and  in  1871-72  2,000,000  lb  were  shipped  from  Kar&chL 
The  importation  to  Sind  is  chiefly  in  the  hands  of  Shikar- 
p^  merchanta  Indeed,  nearly  all  the  trade  from  southern 
Afghanistan  is  managed  by  Hindus.  That  between  Mesh'hed, 
Herat,  and  Kandahar  is  carried  on  by  Persians,  who  bring 
down  silk,  asms,  turqaoises,.  horses,  carpets,  &c.,  and  take 
back  wool,  skins,  and  woollen  fabrics. 

The  chief  imports  by  Peshawar  from  India  into  Afghanis- 
tan are  cotton,  woollen,  and  silk  goods;  from  England, 
coarse  country  cloths,  sugar  and  indigo,  Benares  brocades, 
gold  thread  and  lace,  scarves,  leather,  groceries,  and  drugs. 
The  exports  are  raw  silk  and  silk  fabrics  of  Bokhara,  gold 
and  silver  wire  (Bussiaa),  horses,  almonds  and  raisins,'  and 
fruits  generally,  furs  (including  dressed  fox  skins  and 
fiheep  skins)«  and  bullion. 


The  trade  with  India  was  thus  estimated  in  1862:-> 

Exports  to  Indi..       ^PJJdii'**"  ToUh. 

By  Peshawar £156,613  £120,643  £277,1W 

ByGhawalari  Pass.....        130,000-  164,000  294,000 

By  Bolan  Pass. 31,870  18,392  50,762 

£318,383  £303,535  £621,918 

But  this  omits  some  passes,  and  the  Bolan  exports  do  not  in- 
clude the  large  item  of  wool  which  enters  Bind  further  soath. 

A  reUc  of  the  old  times  of  Asiatic  trade  has  come  down 
to  our  day  in  the  habits  of  the  class  of  Loh&ni  Afghan 
traders^  commonly  called  Fouindahs,  ^ho  spend  their  lives 
in  cairying  on  traffic  between  India,  Khorasan,  and  Bok- 
hara, by  means  of  their  strings  of  cameb  and  ponies, 
banded  in  large  armed  caravans,  in  order  to  restrict  those 
recurring  exaai&ons  that  would  render  trade  impossible. 
Bullying,  fighting,  evading,  or  bribing,  they  battle  their  way 
twice  a  year  between  Bokhara  and  the  Indus.  Their  som- 
mer  pastures  are  in  the  highlaiids  of  Ghazni  and  Kala't-i- 
GhilzaL  In  the  aulumn  they  descend  the  Sulimani  pasbes. 
At  the  Indus,  in  thece  da3rs/«they  have  Co  deposit  all 
weapons ;  but  once  across  that,  they  are  in  security.  They 
leave  their  families  and  their  camels  in  the  Panjab  plains, 
and  take  their  goods  by  rail  to  all  the  Gangetic  cities,  or 
by  boat  and  steamer  to  Karachi  and  Bom^y.  Even  in 
Asam  or  in  distant  Rangoon  the  Povindah  is  to  be  seen, 
pre-eminent  by  stature  and  by  lofty  slir,  not  less  than  by 
rough  locks  and  filthy  clothes.  In  March  they  rejoin 
their  families,  and  move  up  again  to  the  Ghikai  highlands, 
sending  on  caravans  anew  to  Kabul,  Bokhara,  Elandahar, 
and  Herat,  the  whole  returning  in  tin^e  to  accompany  the 
tribe  down  the  passes  in  the  autumn.  The  Povindah  trade 
by  all  the  passes  is  now  estimated  to  reach  £1,500,000  in 
i^ue' annually. 

Inhabitants  of  Afghanistan. — ^These  may  first  be 
divided  into  Afghan  and  non-Afghan,  of  whom  the  Afghan 
people  are  predominant  in  numbers,  power,  and  character. 
*  The  Afghans  themselves  do  not  recognise  as  entitled  to 
that  name  all  to  whom  we  give  it  According  to  Bellew 
they  exclude  certain  large  tribes,  who  seem,  nevertheless, 
to  be  essentially  of  the  same  stock,  speaking  the  same 
language,  observing  the  same  customs,  and  possessing  the 
same  moral  and  physical  characteristics.  These  are  recog- 
nised as  Paihdns,  but  not  as  Afghans,  and  are  all  located 
in  ^he  vicinity  of  the  Sulimani  mountains  and  their  off- 
shoots towards  the  east  Wo  do  not  attempt  to  same 
them,  because  the  .information  on  the  subject  seems  con- 
tradictory. There  are  tribes  of  somewhat  similar  character 
elsewhere,  such  as  the-  Wardak8,.to  the  south  of  Kabul; 
and  there  are  again  some  tribes,  in  contact  with  these  and 
with  Afghan  tribes,  who  speak  the  Afghan  language,  and 
luive  many  Afghan  customs,  but  are  different  in  aspect, 
and  seem  not  to  be  regarded  as  JPathan  at  alL  Such  are 
the  Tdris  and  J&jis  of  Kurram. 

Of  the  Afghans  proper  there  are  about  a  dozen  great 
clans,  with  numerous  subdivisions.  Of  the  gr^t  dans 
the  following  are  the  most  important: — 

The  Durrdnia,  originally  called  Abdalis,  received  the 
former  name  from  a  famous  clansman,  Ahmed  Shah.  Their 
country  may  be  regarded  as  the  whole  of  the  south  and 
south-west  of  the  Afghan  plateau. 

The  Ghilzais  are  the  strongest  of  the  Afghan  dans,  and 
perhaps  the  bravest  They  were  supreme  in  Afghaidstan 
in  the  beginning  of  last  century,  and  for  a  time  possessed 
the  throne  of  Ispahan.  They  occupy  the  high  plateau 
north  of  Kandahar,  and  extend,  roughly  speaking,  east^ 
ward  to  the  Sulimani  mountains,  and  north  to  the  Kabul 
river  (though  in  places  passing  these-  limits),  and  they 
extend  down  the  Kabul  river  to  Jalalabad.   On  the  British 
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Snvaaon  the  Gliikais  showed  a  rooted  hostility  to  the 
Iforeignery  and  great  fidelity  to  Dost  Mahomzn«d,  though 
of  a  rival  clazL  It  is  remarkable  that  the  old  Arab  geo- 
graphers of  the  IQth  and  lltb  centuries  place  in  the 
GhUzai  country  a  people  called  Khilijis,  whom  they  call  a 
tribe  of  Turks,  to  which  belonged  a  famous  family  of 
Dehli  kings.  The  probability  of  the  identity  of  Khllijis 
and  Ghilzais  is  obvious,  and  the  question  touches  others 
regarding  the  origin  of  the  Afghans,  but  it  does  not  seem 
to  have  been  gone  into. 

The   Yusufzais  occupy  an  extensive  .tract  of  hills  and 
▼alleys  north  of  Peshawar,  including  part  of  the  Peshawar 
plain.     Except  those,  within  our  Peshawar  district,  they 
are  independent;  they  are  noted  even  amolig  Afghans  for^ 
their  turbulence. 

The  Kakars,  still  retaining  in  great  measure  their  inde- 
pendence, occupy  a  wide  extent  of  elevated  country  in 
the  south-east  of  Afghanistan,  among  the  spars  of  the 
Toba  and  Sulimani  mountains,  bordering  on  the  Biluch 
tribes^     But  the  region  is  still  veiy  imperfectly,  known. 

Of  the  non-Afghan  population  associated  with  the  Af-/ 
ghans,  the  Tajiks  come  first  In  importance  and  numbers.' 
They  are  intermingled  with  the  Afghans  ov^r  the  countiy, 
though  their  chief  localities  are  in  thQ  west  They  are 
regarded  as  descendants  of  the  original  occupants  of  that 
part  of  the  countiy,  of  the  old  Iraniai^  rftce;  they  call 
themselves  Parsiwin,  and  speak  a  dialect  of  Persian. 
Th^  are  a  fine  athletic  people^  generally  fair  in  com- 
plexion, and  assimilate  in  aspect,  in  dress^  and  much  in 
manners  to  the  Afghans.  But  they  are  nev«r  nomadic. 
They  are  mostly  agriculturists;  whilst  those  in  towns  foUo^ 
mechanical  trades  and  the  like,  a  thing  which  the  Afghan 
never  does.  They  are  genemlly  devoid  of  the  turbulence 
of  the  Afghans,  whom  they  are  content  to  regard  as  masters 
or  superiors,  and  lead  a  frugal,  industrious,  life,  without 
aspiring  te-  a  share  .in  the  government  of  the  countiy. 
Many,  however,  become  soldiers  in  the.  Amir's  army,  and 
many  enlist  in  our  local  Panjab  regiments.  They  are  zealous 
Sunnis.  The  Tajiks  of  the  Daman-i-Eoh  of  Kabul  are 
said  to  be  exceptional  in  turbulent  and  vindictive  character. 

"Die  Kizilbdshea  may  be  regarded  as  modem  Persians, 
but  more  strictly  they  are  Persianised  Turks,  ]ike  the 
present  royal  race  and  predominant  class  in  Persia  They 
speak  pure  Persian.  .Their  immigration  dafes  only  from 
the  time  of  Nadir  Shah  (1737).  They  are  chiefly  to  be. 
found  in  towns  as  merchants,  physicians,  scribes,  p^ty 
traders,  &c,  and  are  justly  looked  on  as  the  more  educated 
and  superior  class  of  the  population.  At  Kabul  they  con- 
stitnte  the  bnlk  of  the  Amir's  cavalry  and  artillery,  l^any 
serve  in  our  Indian  regiments  of  irregular  cavalry,  and 
l)ear  a  character  for  smartness  and  intelligence,  as  well  as 
good  ridilig.  They  are  Shtahs,.  and  heretics  in  Afghan  eyes. 
'  It  is  to  the  industry  of  the  Barsiwans  and  Kizilbashes 
that  the  country  is  indebted  for  whatever  wealth  it  pos- 
sesses, but  few  of  them  ever  attain  a  position  which  is  not 
Jn  some  degree  subservient  to  the  Afghan. 

The  Heudnu  have  their  stronghold  and  proper  home 
in  the  wild  mountainous  country  on  the  north-west  of 
Afghanistan  proper,  including  those  western  extensions  of 
Hinda  Kush,  to  which  modem  geographers  have  often 
applied  the  ancient  name  of  Partjpamisus.  In  these  their 
Jiabitations  range  generally  from  a  height  of  5000  feet  to 
10,000  feet  above  the  sea. 

The  Haz^ras-  generally  have  features  of  Mongol  type, 
often  to  a  degree  that  we  might  call  exaggerated,  and 
there  can  be  no  doubt  that  they  are  mainly .  descended 
from  fragments  of  Mongol  tribes  who  came  from  the  east 
with  the  armies  of  Chinghiz  Khan  and  his  family,  though 
ether  races  may  be  represented  among  the  tribes  sailed 
^iazaraa.     The  Hazaras  generally  are  said  by  Major  Leech 


to  he  called  Moghds  by  the  Ghilzais,  and  one  iribe,  still 
bearing  the  specific  name  of  Mongol,  and  speakmg  a 
Mongol  dialect,  is  found  near  the  head  waters  of  the 
Murghab,  and  also  further  south  on  the  skirts  of  the  Ghur 
mountains.  But  it  is  remarkable  that  the  Hazaras  generally 
speak  a  purely  Permn  dialect  *  The  Mongols  of  the  host 
of  Chinghiz  were  divided  into  Umans  (ten  thousands)  and 
hmaras  (thousands),  and  it  is  probably  in  this  use  of  the 
word  that  the  origin  of  its  present  application  is  to  be 
sought.  The  oldest  occurrence  df  this  application  that  M. 
de  Khanikoff  has  met  with  is  in  a  rescript  of  Ghazan 
Khan  of  Persia,  regarding  the  security  of  roads  in  Khorasan, 
dated  A.H.  694  (a.d.  1294-95). 

Though  the  Hazaras  pay  tribute  to  the  Afghan  chiefs, 
they  never  do  so  unless  payment  is  enforced  by  arms.  The 
country  which  they  occupy  is  very  extensive,  embiacing 
the  upper  valleys  of  the  Arghand-ab  and  the  Helmand, 
both  sides  of  the  main  range  of  Hindu  Kush,  nearly  as  far 
east  as  the  longitude  of  AndaHLb,  the  hill  country  of 
Bamian,  and  that  at  the  head  waters  of  .the  Balkh  river, 
the  Murghab,  .and  theJSari-Rud;  altogether  an  area  of 
something  like- 30,060  square  milea  .Hie  Hazaras  are 
accused  of  very  loose  domestic  morals,  like  the  ancient 
MauagdoBy  and  the  charge  seems  to  be  credited,  at  least 
of  certain  tribes.  They  make  good  .powder,  are  good 
shots,  and,  in  spite  of  the  nature  of  their  country,  are  good  t 
riders,  riding-  at  speed  down  very  steep  declivities.  They 
are  said  to  have  a  yod/d  like  the  Swiss.  They  are  often 
sold  as  slaves,  and  as  such  are  prizedL  During  the  winter 
many  spread  over  Afghanistan,  and  even  into  the  Pbnjab, 
in  search  of  .-work.  Excepting  net^  Ghazni,  where  tiiey 
hold  some  lands  and  villages,  &e  position  of  the  Hazaras 
found  in  the  proper  Afghan  countiy  is  a  menial  one.  They 
are  Shiahs  in  religion,  with  the  ex^ption  of  one  fine  tribe 
called  the  Zeidnat  Hazarae,  occupying,  tho  old  territory  of 
Badghls,  north  Of  Herat 

Eimdk  £3  a  term  for  a  sept  or  section  of  a  tribei  It  ham 
-come  to  be  applied,  much  as  hamroy  to  certain  pomadie 
or  semi-nomadic  tribes  west  of  the  Hazaras  df  whom  we 
have  been  speaking,  and  immediately  north  of  Herat 
These  tribes,* it  is  said^  were  originally  termed  "the  four 
Eimaks."  It  is  difficult  in  the  present  state  6f  infonnation 
regarding  them,  sometimes  contradictory,  to  discern  what  is 
the  broad  distinction  between  the  Eimaks  and  the  Hexazus, 
unless  it  be  that  the  Eimaks  are  predominantly  of  Itanian  or 
quasi-Iranian  4)lood,  the  Hazaras  TuraniaiL  The  Kimaks 
are  also  Sunnis.     Part  of  them  are  subject  to  Peraia. 

Hindkis. — ^This  is  the  name  given  to  people  of  Hindu 
descent  scattered  over  Afghanistan.  They  are  said  to  be 
of  the  Kshcdri  or  militaiy  caste.  They  are  occupied  in 
trade ;  they  are  found  in  most  of  the  laige  villages,  and  in 
the  towns.,  form  an  important  part  of  the  population,  doing 
all,  the  banking  business  of  the  country,  and  holding  iXa 
chief  trade  in  Uieir  h&nd&  They  pay  a  high  poll-tax,  and 
are  denied  many  privileges,  but  thrive  notwithstanding. 
Tlh& -Jots  of  Afghanistan  doubtless  belong  to  the  same 
vast  race  as  the  Jats  and  Jftts  who  form  so  large  a  part  0^ 
the  population  of  the  territories  now  governed  from  Lahore 
and  Karachi,  and  whose  origin  is  so  obscure.  They  are  a 
fine  athletic,  dark,  handsome  race,  considerable  in  numbers, 
but  poor,  and  usually  gaining  a  livelihood  as  farm-eer- 
vants,  barbers,  sweepers,  musicians,  dec. 

BUuchis.—lA.^Jxj  of  these  squat  among  the  aban^(6ned 
tracts  on  the  lower  Helmand;  a  fierce  and  savage  people, 
professing  Islam,  but  not  obsexTXng  its  precepts,  and  hold- 
ing the  grossest  superstitions;  vendetta  their  most  stringent 
law;  insensibie  to  privation,  and  singularly  tolerant  of 
heat ;  camel-like  in  capacity  to  do  without  drink;  superior 
to  the  Afghans  in  daring  and  address,  which  arc  displayed 
in  robber  raids  carried  into  the  very  heart  of  Persia. 
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There  remain  a  variety  of  tribes  in  the  hill  country 
north  of  the  Kabul  river,  speaking  various  languages, 
seemingly  of  Prakritic  characier,  and  known  as  Kolustanid, 
Laghmanis,  Pashais,  &c.;  apparently  converted  remnants 
of  the  aboriginal  tribes  of  the  Kabul  basin,  and  more  or 
less  kindred  to  the  still  unconverted-  tribes  of  Kafiristan,  to 
the  Chitral  people,  and  perhaps  to  the  Dard  tribes  who  lie 
to  the  north  of  the  Afghan  coun^  on  the  Indus. 

An  able  officer  of  the  staff  in  India  (CoL  Macgregor)  has 
lately  made- a  diligent  attempt  to  estimate  the  population 
of  Afghanistan,  which  he  bring  to  4,901,000  souls.  This 
includes  the  estimated  population  of  Afghan  Turkestan,  the 
people  of  Chitral,  the  Kafirs,  and  the  independent  Yusufzai& 
We  shall  dedufct  the  three  first; — 

4,901,000 

Afghan  Turkesten 642,000 

CmtraHs  and  Kafirs 150,000 

792,000 

4,109,000 
which  may  be  thus  roughly  divided — 

Eimaks  and  Hazaras .-...•. 400,000 

Tajiks ~ 600,000 

Kizilbaalies , ^ 150,000 

Hindkis  and  Jats .^ 600,000 

Kohistanis,  Ac  , 200,000 

Afghans iind  Patbana,  including  400,000.in- )  o  ^rq  aaa 

dependent  Yusufeais,  &a {  ^,oo.,vuw 

Total 4,109,000 

The  Afghans,  in  government  and  general  manners,  have 
a  likeness  to  other  Mahommedan  nations;  but  they  have 
also  many  pecuUarities. 

Besides  their  division  into  dans  and  tribes,  the  whole 
Afghan  people  may  be  divided  into  dwellers  in  tents  and 
dwellers  in  houses;  and  this  division  is  apparently  not 
coincident  with  tribal  divisions,  for  of  several  of  the  great 
dans,  at  least  a  part  is  nomad  and  a  part  settled.  Such, 
e.g.,  is'the  case  with  the  Durrani  and  with  the  GhilzaL 

Nomad  Afghans  exist  in  the  Kabul  basin,  but  their 
proper  field  is  that  part  of  their  territory  which  the  Afghans 
include  in  Khorasan,  with  its  wide  plains.^  These  people 
subsist  on  the  produce  of  their  flocks,  and  rarely  cultivate. 
They  may,  perhaps,  pay  something  to  the  Kabul  govern- 
ment through  their  chief,  and  they  contribute  soldiers  to 
the  regular  army,  besides  forming  tiie  bulk  of  the  militia; 
but  they  have  Uttle  relation  to  the  government,  and  seldom 
enter  towns  unless  to  sell  their  produce.  .They  are  under 
Bome  indefinite  control  by  their  chiefs,  to  whom  serious 
disputes  are  referred.  Petty  matters  are  settled  by  the 
"greybeards"  of  the  conunuaity,  guided  by  the  Afghan 
traditional  code.  Many  of  the  nomad  tribes  are  professed 
and  incorrigible  thieves.  Among  certain  tribes  the  cere- 
mony of  naming  a  male  child  is  accompanied  by  the  sym- 
J)olical  act  of  passing  him  through  a  hole  made  in  the  wall 
of  a  house,  whilst  a  volley  of  musketry  is  fired  overhead.* 

The  settled  Afghans  form  the  village  communities,  and 
in  part  the  population  of  the  few  towns.  Their  chief 
occupation  is  with  the  soil.  They  form  the  core  of  the 
nation  and  the  main  part  of  the  army.  Nearly  dU  own 
th^  land  on  which  they  live,  and  which  they  cultivate  with 
their  own  hands  or  by  hired  labour.  Hdundly  speaking, 
agriculture  and  soldiering  are  their  sole  occupations.  No 
Afghan  will  pursue  a  handicraft  or  keep  a  shop,  though, 
as  we  have  seen,  certain  pastoral  tribes  engage  largely  in 
travelling  trade  and  transport  of  goods. 

As  a  race,  the  Afghsms  are  very  handsome  and  athletic, 
often  with  fair  compleidon  and  flowing  beard,  generally 
black  or  brown,  sometimes,  though  rardy,  red;  the  features 

*  Of  one  tribe,  at  least,  of  which  this  is  told,  the  Afghan  blood  la 
doubtfuL 
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highly  aquiline.  The  hair  is  shaved  off  from  the  forehead 
to  the  top  of  the  head,  the  remainder  nt  the  sides  being 
allowed  to  fall  in  largo  curls  over  the  shoulders.  Their 
step  is  full  of  resolution;  their  bearing  proud  and  apt  to 
be  rough. 

The  women  have  handsome  features  of  Jewish  cast  (tJift 
last  trait  often  true  abo  of  the  men);  fair  complexions, 
sometimes  rosy,  though  usually  a  pale  sallow;  hair  braided 
and  plaited  behind  in  two  long  tresses  terminating  in  silken 
tassels.  They  are  rigidly  secluded,  but  intrigue  is  frequent 
In  som^  parts  of  the  countiy  the  engaged  lOver  is  admitted 
to  visits  of  courtship,  analogous  to  old  Welsh  customs. 

The  Afghans,  imirc^  to  bloodshed  from  childhood;  are 
familiar  with  deatli,  and  are  audadous  in  attack,  but  easily 
discouraged  .by  failure;  excessively  turbulent  and*  unsub- 
missive to  law  or  disdpline;  apparently  frank  and  affable 
in  manner,  espedally  when  they  iiope  to  gain  some  object^ 
but  capable  of  the  grossest  brutality  when  that  hope  ceasea 
They  are-  unscrupulous  in  perjury,  treacherous,  vain,  and  in- 
satiable, passionate  in  vindictiveness,  which  they  will  satisfy 
at  the  cost  of  their  own  .lives  and  in  the  most  cmd  manner. 
Nowhere  is  crime  committed  on  such  trifling  grounds,  or 
with  such  general  impunity,  though  when  it  is  punished  the 
punishment  is  atrodous.  Among  themsdves  the  Afghans 
are  quarrelsome,  intriguing,  and  distrustful;  estrangements 
and  affrays  are  of  constant  bcourrence;  the  traveUer  con- 
ceals and  misrepresents  the  time  and  direction  of  his 
journey.  The  Afghan  is  by  breed  rand  nature  a  bird  of 
prey.  If  from  habit  and  tradition  he  respects  a  stranger 
within  his  threshold,  he  "yet  considers  it  legitimate  to  ware 
a  neighbour  of  the  prey  that  is  afoot,  o»  e\nen  to  overtake 
^and  plunder  his  guest  after  he  has  quitted  his  rool  The 
repression  of  crime  and  the  demand  of  taxation  he  regards 
alike  as  tyranny.  The  Afghans  are  eternally  boasting,  of 
their- lineage,  thei^  independence,  and  their  prowess.  They 
look  on  the  Afghans  as  the  first  of  nations,  and  each  man 
looks  on  himsdf  as  the  equal  of  any  Afghan,  if  not  as  the 
superior  of  ^U  otheri  Yet  vrhen  they  hear  of  some  atro- 
cious deed  they  will  exclaim — "  An  Afghan  job  that  I"  They 
are  capable  of  enduring  great  privation,  but  when  abund- 
ance comes  their  powers  of  eating  astonish  an  EuropeaiL 
Still,  sobriety  and  hardiness  characterise  the  bulk  of  the 
people,  though  the  higher  classes  are  too  often  stained  with 
deep  and  degrading  debauchery. 

The  first  impression  made  by  the  Afghans  is  fa\a)urableL 
-  The  European,  especially  if  he  come  from  India,  is  charmed 
by  their  apparently  frank,  open-hearted,  hospitable,  and 
manly  manners;  but  the  charm  is  not  of  long  duration,  and 
he  finds  that  under  this  frank  demeanour  there  is  craft  as 
inveterate,  if  not  as  accomplished,  as  in  any  Hindu. 

Such  is  the  character  of  the  Afghans  as  drawn  by  Ferrier 
and  other  recent  writers,  and  undoubtedly  founded  on  their 
experience,  though  perhaps  the  dark  colour  is  laid  on  too 
universally.  The  impression  is  Very  different  from  that 
left  by  the  accounts  of  Elphinstone  and  Burnes.  Yet  most 
of  the  individual  features  can  be  traced  in  Elphinstone^ 
though  drawn  certainly  under  less  temptation  to  look  on 
the  darker  side,  owing  to  the  favourable  circumstances  of  . 
his  intercourse  with  the  Afghans,  and  touched  with  a  moro 
delicate  and  friendly  hand,  perhaps  lightened  by  wider 
sympathies.  Sir  H.  Edwardes,  who  had  intimate  dealings 
with  the  'Afghans  for  many  years,  takes. special  exceptiua 
to  Elphinstone's  high  estimate  of  their  character,  and 
appeals  to  the  experience  of  every  officer  who  had  served 
in  the  country.  "  Nothing,"  he  simis  up,  *'  is  finer  than 
their  physique,  or  worse  than  their  morale." 

Many  things  in  Afghan  character  point  to  a  nation  in 
decadence — the  frank  mianners  and  jt^us  temper,  the 
hospitable  traditions,  the  martial  and  independent  spirit^ 
the. love  of  field  sports,  the  nobib'ty  of  aspect,  suggest  a. 
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time  wliea  these  "were  more  than  superficial  and  deceptive 
indications  of  character,  and  were  not  marred  by  greed  and 
treacherous  cruelty.  * 

FoLiTXOAL  Insxitutjons. — The  political  institutions  of 
the  Afghans  present  the  rude  and  disjointed  materials  of  a 
free  constitation.  The  nation  is  theoretically  divided  into 
four  great  stocks,  supposed  to  spring  from  four  brothera 
Bat  Uiese  four  divisions  are  practieally  obsolete,  and  only 
come  up  in  genealogi^  Each  tribe  has  split  into  several 
branches,  and  in  the-  more  numerous  and  scattered  tribes 
these  branches  have  separated,  and  each  has  its  own  chief. 
They  retain,  however,  the  common  name,  and  an  idea  of 
community  in  blood  and  interests. 

The  type  of  the  Afghan  institutions  is  perhaps  best  seen 
in  some  of  the  independent  tribes  near  the  British  frontier. 
These  cling  most  closely  to  the  democratic  traditions. 
Their  rude  state  of  society  is  .held  together  by  a  code  as 
rude,  which  is  acknowledged,  however,  and  understood  by 
every  one,  and  enforced  by  the  community,  every  member 
of  which  considers  its  infringement  as  an  act  committed 
against  his  own  privileges.  The  Afalika  or  chiefs  are  the 
representatives  of  the  tribe,  division,  or  family  to  whioh 
they  each  belong,  but  they  possess  no  independent  power 
of  action,  and  before  they  can  speak  in  council,  they  must 
have  collected  <he  wishes  of  the  bodies  which  they  represent. 

The  men  of  the  section  (handi)  of  a  village,  having  come 
to  a  decision,  send  their  representative  to  a  council  of  the 
vhole  village,  and  these  again  to  that  of  the -sept  (khail), 
and  the  appointed  chiefs  of  the  septs  finally  assemble  as 
the  council  of  the  dltu  or  triba  These  meetings,  in  all  their 
stages,  are  apt  to  be  stormy.  If  persuasion  and  aigument 
fail  to  produce  unanimity,  no  further  steps  can  be  taken, 
unless  one  party  be  much,  the  weaker,  when  apmetimee  the 
stronger  side  will 'forcibly  extort  assent..  When  once  a 
coimul  has  decided,  implicit  compliance. is  incumbent  on 
the  tribe  under  heavy  penalties,  and  the  malika  hav^  the 
power  of  enforcing  these. 

Justice  is  administered  in  the  towns,  more  or  less  defect- 
Ivdy,  according  to  Mahommedan  law,  by  a  k&zi  and  muftis. 
Bat  the  unwritten-  code  by  which  Afghan  communities  in 
their  typical  state  are  guided,  and  the  maxima  of  which 
penetrate. the  whole  nation,  is  the  Pukhtunto<U\OT  usage 
of  the  Pathans,  a  rude  system  of  customary  law,  foundeid 
on  principles  such  as  one  might  suppose  to  have  prevailed 
before  the  institution  of  civil  government.^ 

A  prominent  law  in  this  code  ia  that  called  KanavfcUat, 
or  ''entering  in."  By  this  law  the  Pathan  is  bound  io 
giant  any  boon  claimed  by  the  person  who  passes  his 
threshold  and  iuTo^ces  its  sanctions,  even  at  the  sacrifice  of 
his  own  life  and  property.  So  also  the  Pathan  is  bound 
to  feed  and  shelter  any  traveller  claiming  hospitality.  Be- 
taliaticm  must  be  exacted  by  the  Pathan  for  every  injury 
or  inault,  and  for  the  life  of  a  kineman.  If  immediate 
opportunity  fail,  a  man  will  dodge  his  foe  for  years,  irith 
the  cruel  purpose  ever  uppermost,  using  every  treacherous 
artifice  to  entrap  him.  To  omit  such  obligations,  above  all 
the  vendetta,  exposes  the  F&than  to  Bcom.  The  injuries  of 
one  generation  may  be  avenged  in  the  next,  or  even  by 
remoter  posterity.  The  relatives  of  a  murdered  man  may, 
however,-  before  the  trA)al  council,  accept  a  blood-price. 

Crimes  punished  by  the  Pathan  code  are  such  as  murder 
without  cause,  nfusal  to  go  to  battle^  contmvendon  of  the 
dedsion  of  a  tribal  ^uncil,  adultery. 

The  Afjghans  are  Mahommedans  of  the  Sunni  or  ortho- 
dox body, -with  the  exception  of  a  few  tribes,  perhaps  not 
truly  Pathan,  who  are  Shiahs.  They  are  much  under  the 
infiuenoe  of  their  Mullahs,  especially  for  evil;  and  have  a 
fltroDger  feeling  against  the  Shiah  heretic  than  against  the 
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unbeliever;  their  aversion  to  the  Persians  being  aggravated 
thereby.  Bat  to  those  of  another  faith  they  ar6  more 
tolerant  than  most  Mahommedans,  unless  when  creed  be- 
comes a  war-cry.  They  are  very  superstitious  in  regard  to 
charms,*  omens,  astrology,  and  so  forth;  and  greatly,  ad- 
dicted to  the  worship  of  local-saints,  whose  shrines  (nytfrol) 
are  found  on  every  hill-top.  The  shrine,  a  domed  tomb,  or 
mayhap  a  heap  of  stones  within  a  wall,  sometimes  marks 
the  saint's  gravQ,  but  is  often  a  cenotaph.  The  saint  may 
have  been  unknown  in  life  for  ^  virtues,  but  becomes 
after  death  an  object  of  veneration,  for  reasons  often  hard 
to  discern.  In  the  immediate  environs  of  Ghazni  there  are 
no  less  than  197  of  these  shrines. 

A  very  marked  feature  in  Afghan  character  is  the  pas- 
sionate love  of  field  sports,  especially  hawking.  Deer- 
stalking in  the  open  plains,  the  driving  of  game  to  well- 
known  points  by  a  host  of  beaters,  and  wild-fowl  shooting 
wit^  decoys,  ai-e  others  of  their  sp<Mis.  They  are  capital 
horsemen,  and  unerring  marksmen  with  the  native  rifle 
(Jemil), 

Among  themselves  the  people  are  convivial  andhumorousL 
Festive  gatherings  are  frequent,  where  they  come  together,* 
not  to  buy  or  sell,  or  even  to  quarrel,  but  to  make  a  noise 
and  be  happy.  Tilting,  shooting,  racing,  and  wild  music 
vary  the  amusements. 

They  have  a  wild  dance  called  the  ^tafi,-in  which  the 
men  work  themselves  into  great  excitement  Among  soqie 
Kakar  tribes  it  is  said  the  atan  is  sometimes  danced  by 
both  sexes  together. 

QovsRNUENT. — Afghanistan  is  now,  and  has  been  be- 
fore, under  one  piince,  but  it  is  hardly  a  monarchy  as  wa 
are  used  to  understand  the  term.  It  is  rather  the  govern- 
ment of  a  dictator  for  life  over  a. military  aristocracy,  and. 
within  this  a  congeries  of  small  democracies.  Elphinstone 
compares  it  with  Scotland  in  the  middle  ages;  some, 
things  suggest  a  comparison  with  Poland,  in  spite  of  differ- 
ence of  physical  geography;  but  in  neither  was  there  the 
democratic  constitution  of  tfad  Afghan  tduf.  The  sirdars 
govern  in  theii*  respective  districts,  each  after  his  bwn 
fashion;  jealous,  ambitious,  turbulent,  the  sovereign  can 
restrain  ihem  only  by  their  divisions.  There  is  no  unity 
nor  permanence;  everything  depends  on  the  pleasure  of  a 
number  of  chiefs  bound  by  no  kw,  always  at  variance^ 
^d  always  ready  to  revolt  when  they  have  .the  slightest 
interest  in  doing  so— ^almost  always  ready  to  plunge  into 
strife  with  a  wild  delight  in  it  for  its  own<>8ake.  £i  war, 
as  in  peace,  •chiefs  and  soldiers  are  ready  to  pass  from  one 
service  to  another  without  scruple.  It  is  a  matter  of 
speculation,  and  no  disgrace* 

The  spirit  of  Ajghui  character  and  institutions  was 
tersely  expressed  by  an  old  man  to  Elphinstone,  who  had 
urged  the  advantages  of  quiet  and  se^qmty  under  a  strong 
king:  "  We  are  cohttot  with  discord,  we  are  content  with 
alarms,  we  are  content  with  blood;  but  we  will  never  be 
content  with  a  master." 

Revsnuxb. — ^The  revenues  of  Dost  Mahommed  Khan 
were  estimated  in  1857  at  4,000,000  rupees,  or  About 
J^400,000.  This  included  Afghan  Turkestan,  buir  not 
Herat,  which  he  did  not  hold.  The  Herat  revenue  was 
estimated  some  years  before  (probably  to6  low)  at  £80,000. 
In  the  later  yeGtrsof  Dost  Mahommed  the  net  revenue  is 
stated  to  ha^e  amounted  to  X710,000,  of  which  the  army 
cost  £430,000.^  Information  on  this  subject  is  very  im- 
perfect, and  not  always  consistent  There  seems  to  be  a 
tax  oa  the  pipduoe  of  the  soil,  both  in  kind  and  in  money, 
and  a  qiecial  tax  on  garden  ground.  A  hou8e-ta±  of 
about  5  rupees  is  paid  by  all  who  are  not  Pathans.  Hie 
latter  pay  a  much  lighter  tax  under  another  name;  and 
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the  Hindus  pay  the  separate  poll-tax  {Jazeya).  Taxes  aT]p 
paid  on  horses,  kc^  kept,  and  on  the  sale  of  animals  in 
the  public  market 

The  aggregate  of  taxation  is  not  great,  but  the  smallest 
exaction  seems  a  tyrannical  violence,  to  an  Afghan.  Nor 
does  payment  guarantee  the  cultivator  from  further  squeez- 
ing. In  many  parts  of  the  country  collections  are  only 
made  spasmodically  by  military  force.  The  people  are  let 
alone  for  years,  till  need  and  opportunity  arise,  when  a 
force  is  marched  in,  and  arrears  extorted. 

Customs  dues  at  Kabul  and  Kandahar  are  only  2\  per 
cent  nominally,  but  this  is  increased  a  good  deal  by 
exactions.  There  is  a  considerable  tax  on  horses  ex- 
ported for  sale,  and  a  toll  on  beasts  of  burden  exporting 
merchandise,  from  6  rupees  on  a  loaded  camel  to  1  rupee 
on  a.  donkey. 

^jLifAKY  FoECB. — ^According  to  the  old  system  the 
Afghan  forces  were  entirely  composed  of  the  tdtiSf  or 
tribesmen  of  the  chiefs,  who  were  supposed  to  hold  their 
lands  on  a  condition  of  service,  but  who,  as  frequently  as 
not,  went  over  to  the  enemy  in  -the  day  of  need.  As  a 
counterpoise,  the  late  Amir  Dost  Mahommed  began  to 
form  a  regular  army.'  In  1858  this  contained  16  iiifantiy 
regiments  bf  (nominally)  800  men,  3  of  cavaliy  of  300 
men,  and  about  80  field-pieces,  'besides  a  few  heavy  gans. 
The  pay  was  bad,  and  extremely  irregular,  and  punish- 
ments were  severe.  The  men  were  fine,  but  recruited  in 
the  worst  manner,  viz.,  the  arbitrariLAnd  forcible  seizure 
of  able-bodied  men.  Thefre  were  dXiyJezaildhi  (riflemen), 
irregulars,  some  in  the  Amir^s  pay,  others  levies  of  the  local 
chiefs ;  and  a  considerable  number  of  irregular  cavalry,  We 
have  (ailed  to  obtain  recent  data  on  this  subject 

Languaob.  AND  LiTEEATFKE. — Persian  is  the  vernacular 
of  a  large  part  of  the  non-Afghan  population,  and  is  fami- 
liar to  dl  educated  Afghans.  But  the  proper  language  of 
the  Afghans  is  Pushtu,  or  PukktU  (these  are  dialectic 
variations).  Currency  has  been  given  to  the  notion  that 
this  language  has  a  Semitic  character,  but  this  appears  to. 
be  quite  erroneous,  and  id  entirely  rejected  by  competent 
authorities,  the*  majority  of  whom  class  Pushtu  positively 
as  an  Aiyan  or  Indo-Persian  language.  The  Pushtu 
vocabulary  preserves  a  number  of  ancient  forms  and  con- 
nections with  words  that  remain  isolated  in  other  Aryan 
languages.  Interesting  illustrations  of  .this  and  other 
points  connected  with  Pushtu  will  be  found  in  a  paper  by 
Isidor  Lowenthal  in  the  J,  of  the  As»  So€,  of  Bengal^  voL 

Pushtu  does  nbt  seem  to  be  spoken  in  Herat,  or  (roughly 
speakipg)  west  of  the  Helmand.  , 

There  is  a  respectable  amount  .of  Afghan  literature. 
Ihe  oldest  work  in  Pushtu  as  yet  mentioned  is  a  history 
of  the  conquest  of  Swat  by  Shaikh  M&li,  a  chief  of  the 
Ynsufzais,  and  leader  in  the  conquest  (a.d.  1413-24). 
In  1494  K&jti  Khan  became  chief  -of  the  same  clan; 
during  his  rule  Buner  and  Panjkora  were  completely  con- 
quered; and  he  wrote  a  history  Of  the  events.  But  these 
works  have  not  been  met  with.  'In  the  reign  of  Akbar, 
Bayazld  Ansiri,  called  Ptr-i-Roshan,  "The  Saint  of  Light," 
the  founder  o!  an  heretical  sect,  wrote  in  Pushtu ;  as  did 
his  chief  antagonist,  a  famous  Afghan  ssunt  called  Akhund 
Darweza. 

The  literature  is  richest  in  poetry.  Abdarfahmftn  (17th 
century)  is  the  best  known  poet  Another  very  popular 
poet  is  Khush&l  Khan,  the  warlike  cMef  of  the  Khattaks 
in  the  time  of  Aurangzib.  Many  other  members  of  his 
family  were  poets  also.  Ahmed  Shah,  the  founder  of  the. 
monarchy,  likewise  wrote  poetry.     Ballads  are  numerous. 

History. — ^The  Afghan  chroniclers  call  their  people 
Baninlsrail  (Arab,  for  Children  of  Israel),  and  claim  descent 
from  King  Saul  (whom  they  call  by  the  Mahommedan  cor- 


ruption TdMty  through  a  son  whom-  they  ^cnbe  to  him, 
called  Jeremi^,  who  again  had  a  son  called  Afghina. 
The  numerous  stock  of  Afghai^a  were  removed  by  Nebu* 
chadnezzar,  and  found  their  way  to  the  mountains  of  Gliar 
and  Feroza  (east  and  north  of  Herat).  Only  nine  years 
after  Mahommed's  announcement  of  his  mission, they  beard 
of  the  new  prophet,  and' sent  to  Medina  a  deputation 
headed  by  a  wise  and  }ioly  man  called  Kais,  to  make 
inquiry.  The  deputation  became  zealous  converts,  and  on 
their  return  converted  their  countrynien.  From  Kaia  and 
his  three  sons  the  whole  of  the  genuine  Afghans  daim 
descent 

This  story  is.  repeated  in  great  and  varying  detail  in 
sundry  books  by  Afghans,  the  old^t  of  which  appeam  to 
be  of  the  16th  century ;  nor  do  we  know  that  any  trace  of 
the  legend  is  found  of  older  date.  In  the  version  given 
by  Major  Raverty  (In trod,  to  Afghdn  Grammar) j  Afghanah 
is  settled  by  King  Solomon  himself  tn  the  Sidimani  mounr 
tains;  there  is  nothing  about  Nebuchadnezzar  or  Qhur. 
The  historian  Firishta  says  he  had  read  that  the  Afghans 
were  descended  from  Copts  of  the  race  of  Pharaoh  And 
one  of  the  Afghan  histories,  quoted  by  Mr  Bellew,  relates 
"a  current  tradition "  that  previous  to  the  time  of  Kais, 
Bilo  the  father  of  the  Biluchis,  Utbak  (evidently  the  father 
of  the  Uzbegs),  and  Afghana  were  considered  as  brethren. 
As  Mahommed  Uzbeg  Khan,  the  eponynms  of  the  medley 
of  Tartar  tribes  called  Uzbegs,  reigned  in  the  14th  century 
A.D.,  this  gives  some  possible  light  on  the  value  of  these 
so-called  traditions. 

We  have  analogous  stories  in  the  literature  of  almost  all 
nations  that  derive  their  religion  or  their  civilisation  from 
a  foreign  source.  To  say  nothing  of  the  farce  of  the  Book 
of  Mormxmy  there  is  in  our  own  age  and  in  our  own  country 
a  considerable  number  of  persons  who  seriously  hold  and 
propagate  the  doctrine  that  tiie  English  people  are  descended 
from  the  tribes  of  Israel,  and  the  literature  of  this  whimsi- 
cal theory  would  fill  a  much  larger  shelf  than  the  Afghan 
histories.  But  the  Hebrew  ancestry  of  the  Afghans  is  more 
worthy  at  least  of  consideration,  for  a  respectable  number 
of  intelligent  officers,  well  acquainted  with  the  Afghans, 
have  been  strpng  in  their  belief  of  it;  and  though  the 
customs  alleged  In  -proof  will  not  bear  the  stress  Uid  on 
them,  undoubtedly  a  prevailing  type  of  the  Afghan  physi- 
ognomy has  a  character  strongly  Jewish.  This  characteristic 
is  certairdy  a  remarkable  one;  but  it  is  shared,  to  a 
considerable  extent,  by  the  Kashmiris  (a  circumstance 
which  led  Bemier  to  speculate  on  the  Kashmiris  represent- 
ing the  lost  tribes  of  .Israel),  and,  we  believe,  by  the  Tajik 
people  of  Badakhshan. 

Id  the  time  of  Dariua  Hystaspes  (b.o.  500)  we  find  the  n^oo 
now  called  Afghanistan  embraced  in  the  Achcmeniaa  aatrapica, 
and  varioQB  parts  of  it  occupied  by  Sarangicma  (in  Seiatan),  Arian. 
(in  Herat)^  SoUtagydians  (supposed  in  highlands  of  upper  Helmand 
and  the  plateau  of  Ghazni),  Dadica  (suggested  to  be  Tigiks), 
jiparyttz  (mountaineers,  perhaps  of  Safea  Koh,  where  lay  the 
ParytUz  of  Ptolemy),.  Oandarii  (in  Lower  Kabul  basin),  and  Ptik' 
tyes^  on  or  near  the  Indus.  In  the  last  name  it  has  been  plansihlj 
suggested  that  we  hare  the  Pukhtwn^  as  the  eastern  A^hans  pro* 
noonce  their  name.  Indeed,  Pushtf  Paahl,  or  PaJchiy  would  *8eem 
to  be  the  oldest  name  of  the  country  of  the  Afghans  fai  their  tradi- 
tions. 

Alexander's  march  led  him  to  Artaooana  (Herat  f),  the  eapital  of 
Aria,  and  thence  to  the  country  of  the  ^rangm  (Seistao),  to  that 
of  the  BuerqeUB,  upon  the  Etymander  (Helmand  river),  to  Araehasia, 
thence  to  tne  Indians  dwelling  among  snows  in  a  baxren  coontir, 
probably  the  -highlands  between  Ohuni  and  EabuL  Thence  he 
marched  to  the  foot  of  Caucasus,  and  spent  the  wioter  among  the 
ParopamisadcB,  founding  a  city,  Alexandria,  supposed  to  ba 
Hupian,  near  Charikar.  On  his  return  from  Bactria  he  proeecnted 
his  march  to  India  by  the  north  side  of  the  Kabul  river. 

The  Ariana  of  Strabo  corresponds  generally  with  the  existing 
dominions  of  Kabul,  but  overpasses  their  lizmts  nn  the  west  ana 
south. 

About  310  B.C.  Seleucus  is  said  b}r  Strabo  (o  have  given  to  tha 
Indian  Sandrocottus  (Chandmgupta),  in  consequence  of  a  marriage- 
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cofltract,  §ome  rart  df  the  countrv  west  of  the  Indus,  occnpiM  by 
an  Indian  population,  and  no  doubt  embracing  a  part  of  the  Kabm 
buin.  Some  60  years  later  occurred  the  establiahment  of  an  inde- 
pendent Greek  dynaaw  in  Bactria.  Of  the  details  of  their  history 
and  extent  nf  their  domijiion  in  different  reigns  we  know  almost 
Dothing,  and  coi^'ecture  is  often  dependent  on  such  yajE;ue  data  an 
are  afforded  by  the  collation  of  the  localities  in  which  the  coins  of 
indej)eDdent  princes  have  been  found.  But  their  power  extended 
eerUinly  over  the  Kabul  basin,  and  probably,  at  times,  over  the 
whole  of  Afghanistan.  The  ancient  architecture  of  Kashmir,  the 
tope  of  Manikyala  la  the  Pai^'ab,  and  many  sculptures  foand  in 
the  Peshawar  valley,  show  unmistakable  Greek  influence.  Deme- 
trius {ana  B.C.  190)  is  supposed  to  have  reigned  in  Arachosia  after 
beinf  expelled  from  Bactri^  much  as,  at  a  later  date,  Baber  reigned 
in  BMm  after  his  expulsion  from  Samarkand.  Eucratides  (181 
&a)  ii  alleged  by  Justin  to  have  warred  in  India.  With  his  ooins, 
found  abundantly  in  the  Kabul  basin,  commences  the  uso-  of  an 
Azianisn  inscription,  in  addition  to  the  Greek,  supposed  to  imply 
the  transfer  of  rule  to  the  south  of  the  mountains,  over  a  people 
irhom  the  Greek  dynasty  sought  to  conciliate.  Under  Helioaes 
(147  i.c.  fU  the  Parthians»  who-ha4  already  encroached  on  Ariana, 
pressed  their  conqaests  into  Indial  Menander  (126  B.C.)  invaded 
India  at  least  to  the  Jumna,  and'  perhaps  also  to  the  Indus  delta. 
The  coinage  of  a  auoceeding.king,  Hiermseus,  indicates  a  barbaric 
imiption.  There  is  a  generad  correspondence  between  classical  and 
Chinese  accounts  of  the  time  when- Bactria  was  overrun  by  Scythian 
invaders.  Thto  cliief  nation  among  these,  called  by  the  Cnineso 
Tueehi,  abont  126  B.C.  established  themselves  in  Sogdxana  and 
on  the  Oxus  in  five  hordes.  Near  the  Christian  era  the  chief  of  one 
of  these,  which  vras  called  Sushan,  subdued  the  rest,  and  extended 
\us  conquests  over  the  rx>untnes  south  of  Hindu  Kush,  including 
Sind  ss  wdl  as  Afghanistan,  thus  establishing  a^i^jeat  dominion, 
of  whidi  we  hear  from  Greek  writers  as  Indo-Scythia. 

BnddtiSsm  had  already  acquired  influence  over  the  people  of  the 
Eabol  Wn,  and  some  of  the  barbaric  invaders  adopted  that  system. 
Its  traces  sia  extensive,  especially  in  the  plains  of  JalaUbad  and 
Peshawar,  bnt  also  in  the  vicinity  of  Kabul. 

Various  barbaric' djmasties  succeeded  each  other,  among  wfiich  a 
notable  monarch  was  Kanisbka  or  Kanerkea,  who  refgnea  and  con- 
quered apparently  about  the  time  of  Our  Lord,  and  whose  power 
extended  over  the  upper  Oxus  basin,  Kabul,  Peshawar,  Ka^mir, 
and  probably  &r  into  India.  His  name  and  legends  stil)  filled  the 
land,  or  at  least  tiie  Buddhist  portion  of  i^  600  years  later,  when 
the  Chinese  pilgrim  Hwen  Thsang  travelled  in  India ;  they  bad 
even  reached  the  mat  Mahommedan  philosopher,  traveller,  and 
geographer.  Abu  Ruiftn  Al-Birfini,  in  the  llth  century ;  and  they 
are  stiU  oelebrited  in  the  Mongol  versions  of  Buddhist  ecclesiastical 
story. 

In  the  tin^  of  Hwen  Thsang  (630-45  ▲.!>.)  there  were  both  Indian 
and  Turk  princes  in  the  Kabid  valley,  and  in  the  succeeding  cen- 
turies both  these  races  seem  to  have  predominated  in  succession. 
The  first  Mahommedan  attelnpts  at  the  conquest  of  Kabul  were  un- 
soccessftd,  though  Seistaa  and  Arachoaia  were  permanently  held 
'  from  an  early  date.  It  was  not  till  the  end  of  the  10th  century 
that  a  Hindu  prince  ceased  to  reign  in  Kabul,  and  it  fell  into  the 
hands  of  tiie  Turk  Saba]cteffin,  who  had  established  his  capital  at 
GhaznL  There,  too,  reigned  his  famous  son  Mahmfid,  and  a  series 
of  descendants,  till  the  middle  of  the  12th  century,  rendering  the 
city  one  of  the  most  splendid  in  Asia.  We  then  have  a  powerful 
dynasty,  commonly  believed  to  have  been  of  Afghan  race ;  and  if  so, 
the  first  But  the  historians  give  them  a  legendary  descent  from 
Zohik,  which  is  no  A&han  genealogy.  The  founder  of  the  dynasty 
was  Alftuddin,  chief  of  Ghur,  whose  vengeance  (or  the  cruel  death 
of  his  brother  at  the  hands  of  Bahram  the  Ghaxnevide  Was  wreaked 
in  devastating  the  great  city.  His  nephew  Shah&buddln  Mahommed 
repeatedly  invaded  India,  conquering  as  fsr  as  Benares.  His  empire 
in  India  mdaed — ruled  by  his  freedmen  who  after  his  death  became 
independent— may  be  r^rded  as  the  origin  of  that  great  Mahom- 
medan monarchy  which  endured  nominally  till  1857.  For  a  brief 
period  the  Afghan  countries  were  subject  to  the  king  of  Kharizm, 
and  it  was  here  chiefly  that  occurred  the  gallant  attempts  of  Jala- 
luddin  of  Kharizm  to  withstand  the  progress  of  CHiinghiz  Khan. 

A  passage  in  Firishta  seems  to  imply  that  the  Afghans  in  the 
Sulimani  mountains  were  already  known  by  that  name  in  the  first 
century  of  the  Hegira,  but  it  m  uncertain  how  far  this  ma^  be  builj 
on.  Tho  name  A/ghaiu  is  very  distinctly  mentioned  m  'Utbi's 
History  of  SuUan  McAmud,  written  about  a.d.  1030,  coupled  with 
that  of  dbe  KhUjU.  It  also  appears  frequently  in  connection  with 
the  history  of  India  in  the  13th  and  14th  centuries.  The  successive 
dynasties  of  Ddili  are  generally  eaUed  PotAon,  but  were  really  so  only 
in  part.  Of  the  KhUjU  (1288-1821)  we  have  already  spoken.  The 
TughJaks  (1321-1421)  were  origindly  Tartars  of  the  Karauna  tribe. 
The  Lodis  (1450-1526)  were  pure  Pathans.  For  a  century  and  more 
after  the  Mongol  invasion  tne  whole  of  the  Afghan  countries  were 
under  Mongol  rule ;  but  in  the  middle  of  the  i4th  century  a  native 
dynasty  sprang  up  in  western  AfghaniBtan,  that  of  the  JTurfj, 
-vhiob  extended  its  rule  over  Ghur,  Herat,  and  Kyidahar.    The 


history  of  the  Afghan  countries  under  the  Mongols  is  obscure ;  but 
that  regimeikust  have  left  its  mark  upon  the  country  if  we  judga 
from  the  odBrence  of  frequent  Mongol  names  of  places,  and  avea 
of  Mongol  ej^ressions  adopted  into  familiar  language. 

* 

All  these  countries  were  included  in  Timur'a  conqnestSi^ 
<iDd  Kabul  at  least  bad  remained  in  the  possession  of  one  of 
his  descendants  tilll501,  only  three  years  before  it  fell  into 
the  hands  of  another  and  more  illustrious  one,  Sultan  Baber.- 
It  was  not  till  1522  that  Baber  succeeded  in  peimanentlj 
writing  Kandahar  from  the  Arghuns,  a  family  of  Mongol 
descent,  who  had  long  held  il  From  the  time  of  his 
conquest  of  Hindustan  (victoiy  at  Panipat,  April  21, 1526)^ 
Ki^bul  and  Kandahar  may  oe  regarded, as  part  of  the  empiro 
of  Dehli  under  the  (so-called)  Moghul  dynasty  which  Baber 
founded.  Kabul  so  continued  till  the  invasion  of  Nadir 
(1738).  Kandahar  often  changed  hands  between  the 
Moghub  and  the  rising  Safavis  (or  Sofis)  of  Persia, 
Under  the  latter  it  had  remained  from  1642  till  1708, 
when  in  the  reign  of  Husain,  the  last  of  them,  the  Ghilrais^ 
provoked  by  the  oppressive  Persian  governor  Shahnaw&s 
Khan  (a  Georgian  pnnct  of  the  Bagratid  house)  revolted 
under  Mir  Wais,  and  expelled  the  Persians.  Mir  Wais 
was  acknowledged  sovereign  of  Kandahar,  and  eventually 
defeated  the  Persian  armies  sent  against  him,  but  did  not 
long  survive  (rf.  1715). 

Mahmud,  the  don  of  Mir  Wais,  a  man  of  great  courage 
apd  energy,  carried  out  a  project  of  his  father's,  the  con* 
quest  of  Persia  itself.  After  a  long  siege,  Shah  Husain 
come  forth  from  Ispahan  with  all  his  court,  and  surrendered 
the  sword  and  diadem  of  the  Sofis  into,  the  hands  of  the 
Qhilzai  (Oct  1722).  Two  years  later  Mahmud  died  mad, 
and  a  few  years  saw  the  end  of  Ghilzai  rule  in  Persia. 

« Nadir  Shah  (1737-38)  both  recovered  Kandahar  and 
toolc  Kabul  But  he  gained  the  goodwill  of  the  Afghans, 
and  enrolled  many  in  his  army.  Among  these  was  amoblo 
young  soldier,  Ahmed  Khan,  of  the  Saddozai  family  of  the 
Abdidi  dan,  who  after  the  assassination  of  Nadir  (1747) 
was  chosen  by  the  Afghan  chiefs  at  Kandahar  to  be  their 
leader,  and  assumed  kingly  authority'  over  the  eastern  part 
of  Nadir's  empire,  with  Uie  style  of  Ihtr^Durrdn,  "  Pearl 
of  the  Age,"  bestowing  that  of  Durrani  upon  his  clan,  the 
Abdalis.  With  Ahmed  Shah,  AfghanistaU,  as  such,  first, 
took  a  place  among  the  kingdoms  of  the  earth.  During 
the  twenty-six  years  of  his  reigxi  he  carried  his  warlike 
ezp^tions  far  and  wide.  Westward  they  extended  nearly 
to  the  shores  of  the  Caspian ;  eastward  he  repeatedly  entered 
India  as  a  conqneror.  At  his  great  battle  of  Panipat 
(Jan.  6,  1761),  with  vastly  inferior  numbers,  he  gave  the 
Mahrattas,  then  at  the  zenith  of  power,,  a  tremendous 
defeat,  almost  annihilating  their  vast  army;  but  the  suc- 
cess had  for  him  no  important  result.  Having  long  suf- 
fered from  a  terrible  disease,  he  died  in  1773,  bequeathing 
to  his  son  Timtlr  a  dominion  which  embraced  not  only 
Afghanistan  to  its  utmost  limits,  but  the  Panjab,  Kashmir, 
and  Turkestan  to  the  Oxus,  with  Sind,  Biluchistan,  and 
Khorasan  as  tributary  govemmenta 

Timur  transferred  his  residence  from  Kandahar  to 
Kabul,  and  continued  during  a  reign  of  twenty  years  to 
stave  off  the  anarchy  which  followed  close  on  his  death. 
He  left  twenty-three  sons,  of  whom  the  fifth,  Zam&n  Mirza, 
by  help  of  Payindah  Khan,  head  of  the  B&rakzai  family 
of  the  Abdalis,  succeeded  in  grasping  the  royal  power. 
For  many  years  barbarous  wars  raged  between  the  brothers, 
during'  which  Zom&n  Shah,  Shuj^ul-Mulk,  and  Mahmild, 
successively  held  the  throne.  The  last  owed  success  to 
Fatteh  Khan,  son  of  Payindah,  a  man  ef  masterly  ability 
in  war  and  politics,  the  eldest  of  twenty-one  brothers,  a 
family  of  notable  intelligence  And  force  of  character,  and 
many  of  these  he  placed  over  the  provinces.  The  malig- 
nity of  Kamrftn,  the  worthless  son  of  Mahmud,  succeeded 
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in  making  the  king  jealous  of  his  minister;  and  with  match- 
less treacheiy,  ingratitude,  and  cruelty,  the  latter  was  first 
blinded,  and  afterwards  murdered  with  prolonged  torture, 
the  brutal  Kamran  strikihg  the  first  blow. 

The  Barakzai  brothers  united  to  avenge  Fatteh  Khan. 
The  Saddozais  were  driveA  from  Kabul;  Ghazni,  end  Kan- 
dahar, and  with  di&culty  reached  Herat  (1818).  Herat 
remained  thils  till  Kamran's  death  (1842),  and  after  that 
-was  held  by  his  able  and  wicked  minister  Yar  Mahom- 
med.  The  rest  pt  the  country  was  divided  among  the 
Barakzais — ^Dost  Mahommed,  the  ablest,  getting  KabuL 
Peshawar  and  the  right  bank  of  the  Indus  fell  to  the  Sikhs 
«fter  their  victory  at  Naosheia  izi  1823.  The  last  Afghan 
liold  of  the  Fanjab  had  beSi  lost  long  before — Kashmir  in 
1819;  Sind  had  cast  off  all  allegiance  since  1808;  the 
Turkestan  provinces  had  been  practically  independent  since 
ihe  death  of  Timur  Shah. 

In  1809,  in  consequence  of  the  intrigues  of  Napoleon 
in  Persia,  the  Hon.  Hountstewart  Elphmstone  had  been 
£ent  as  envoy  to  Shah'Shi:ga,  then  in  power,  and  had  been 
^ell  received  by  him  at  Peshawai^  This  was  the  first  time 
the  Afghans  made  any  acquaintaiLce  with  Englishmen. 
Lieut  Alex.  Bumes  visited  Kabul  on  his  way  to  Bokhara 
in  1832.  In  .1837  the  Persian  doge  of  Herat  and  the 
j[>roceedings  of  Russia  created  uneasinessi  and  Bumes  was 
sent  by  the  Govemor-Qeneial  ad  resident  to  the  Amir's 
«ourt  at  KabuL  But  the  terms  which  ^e  Dost  sought 
were  not  conceded  by  the  government,  abd  the  rash  resor 
lution  was  taken  of  re-establishing  Shah  Shiga,  long  a 
refugee  in  British  territory.  Bazgit .  Singh,  king  of  the 
Pa^jab,  bound  himself  to  co-operate,  but  eventually 
declined  to  let  the  expedition  cross  his  territories.  The 
*'  Army  of  the  Indus,"  azxkouhting  to  21,P00  men,  therefore 
assembled  in  Upper  Sind  (March  1838),  and  advanced 
through  the  Bolan  Pass  under  the  conmiand  of  Sir  John 
Kcane.  There  was  hardship,  but  scarcely  any  opposition. 
KohandU .  Khan  of  Kandanar  fled  to  Persia.  •  That  city 
was  occupied  in  April  1839,  and  Shah  Shuja  was  crowned 
in  his  grandfather's  mosque.  Ghazni  wa9  reached  21st 
July;  a  gate  of  the  city  was  blown  open  by  the  engineers 
(the  match  was  fired  by  Lieut  afterwards  Sir  Hemy 
Durand);  and  the  place  was  taken  b/  storm.  Dost 
Mahommed,  finding  his  troopjB  deserting,  passed  the  Hindu 
Kush,  and  Shah  Shuja  entered  .the  capital  (7th  August). 
The  war  was  thought  at  ati  end,  and  Sir  John  Keane 
•(made  a  peer)  returned  to  India  with  a  cotisiderable  part 
•of  the  force,  leaving  behind  8000  men.  besides  the  Shah's 
force,  with  Sir  'W.  Macnaghten  as  envoy,  and  Sir  A. 
Burnes  as  his  colleague. 

During  the  two  following  years  Shah  Shuja  and  his 
allies  remained  in  possession  of  Kabul  and  Kandahar. 
The  British  outposts  extended  to  SaighUn,  in  the  Oxus 
basin,  and  to  Mullah  Khan,  in  the  plain  of  Seistan.  Dost 
Mahommed  surrendered  (Nov.  3,  1840),  and  was  sent  to 
India,  where  he  was  honourably  treated.  From  the  begin- 
^ning,  insurrection  against  the  new  government  had  been- 
rife.  The  political  authorities  were  over-confident,  and 
neglected  warnings.  On  the  2d  November  1841  the 
revolt  broke  out  violently  at  Kabul,  with  the  massacre  of 
Bumes  and  other  ofiicers.  The  position  of  the  British 
^amp,  its  communications  with  the  citadel^  and  the  location 
of  the  stores  were  the  worst  possible;  and  the  general 
^Elphinstone)  was  shattered  in  constitution.  Disast^  after 
•disaster  occurred,  not  without  misconduct  At  a  confer- 
•ence  (23d  December)  with  the  Dost's  son,  Akbar  Khan, 
who  had  taken  the  lead  of  the  Afghans,  Sir  W.  Macnaghten 
"Was  murdered  by  that  chiefs  own  hand.  On  6th  January 
1842,  after  a  convention  to  evacuate  the  country  had  been 
«igned,  the  British  garrison,  still  numbering  4500  soldiers 
{of  whom  690  were  Europeans),  with  some  12,000  followers. 


marched  out  of  \  the  campi  The  winter  was  severe,  the 
troops  demoralised,  the  march  a  mass  of  confmioa  and 
massacre ;  for  there  was  hardly  a  pretence  of  keeping  the 
terms.  On  the  13th  the  last  survivors  mustered  at  Gan- 
.damak  only  twenty  muskets.  Of  those  who  Deft  Kabul, 
Dr  Brydone  only  reached  Jalalabad,,  wounded  and  half 
dead.  Ninety-five  prisoners  were  afterwards  recovered. 
Thd  gamson  of  Ghazni  had  already  been  forced  to  oar- 
render  (10th  December).  But  General  Nott  held  Kan- 
dahar vrtth  a  stem  hand,  and  General  Sale,  who  had 
readied  Jalalabad  from  Kabul  at  the  banning  of  the  oat- 
brefkk,  maintained  that  important  point  gallanUy. 

To  avenge  these  disasters  and  recover  the  prisonen 
preparations  were  made  in  India  on  a  fitting  s(»le;  bat 
it  was  the  16th  April  1842  before  General  Pollock  could 
relieve  Jalalabad,  after  forcing  the  Khybar  Pass.  After  a 
long  halt  there,  he  advianced  ,(20th  August),  and  gaining 
rapid  successes,  occupied  Kabul  (15th  September),  where 
Nott^  aft^  retaking  and  dismantling  Ghazni,  joined  him 
two  days  later.  The  prisoners  were  happily  recovered  from 
Bamian.  The  dtadd  and  central  baj»ar  of  Kabul  were 
destroyed,  and  the  army  finally  evacuated  Afghanistan 
December  1842. 

Shah  Shiya  had  been  asEassintited  soOn  after  the  depar- 
ftire  of  -the  ill-fated  garrison.  Dost  Mahommed,  released, 
was  able  to  resume  his  position  at  Elabul,  which  he  retained 
till  his. death  in  1863. '  Akbar  Khan  was  m$de  vazir,  but 
died  in  1848. 

The  most  notable  facts  in  later  history  mqst  be  briefiy 
stated.  In  184d,  when  the  Sikh  revolt  bfoke  out,  Doet 
Mahommed,  stimulated  by  popular  outcry  and  by  the  Sikh 
offer  to  restore  Peshawar,  crossed  the  fronti«  and  took 
Attok. .  A  cavalry  force  of  Afghans  was  sent  to  join  Sher 
Singh  against  the  British,  and  was  present  at  the  battle  of 
G^jerat  (2l8t  Feb..  1849).  The  pursuit  of  the  Afghans  by 
Sir  Walter  Baleigh  Gilbert,  .tight  up  to  t]ie  passes,  was  w 
hot  that  the  Dost  owed  his  escape  to  a  fleet- horse. 

In  1850  the  Afghans  re-conquered  BalkL 

In  January  1855,  friendly  intercourse,  which  had  been 
renewed  between  the  Dost  and  the  British  government, 
led*to  the  conclusion  of  a  treaty  at  Peshawar. 

In  November  1855,  after  the.  death  of  his  half-brot&er, 
Kohandil  Khan  of  Kandahar,  the  Dost  made  himself  master 
of  that  province.  In  1856  came  the  new  Persian  ad^ce 
to.&erat,  ending  in  its  captufe,  and  the  English  expedition 
to  the  Persian  Gulf.  In  January  1857  the  Dost  had  an 
interview  at  Peshawar  with  Sir  J.  Lawrence,  at  which  the 
former  was  promised  arms  and  a  subsidy  for  protection 
against  Persia.  In  consequence  of  this  treaty  a  British 
mission  under  Major  Lumsden  proceeded  to  Kandahar. 
The  Indian  mutiny  followed,  and  the  Afghan  excitement 
strongly  tried  the  Dost's  fidelity,  but  he  maintainoi  it 
Lumsden's  party  held  their  ground,  and'  resumed  in  May 
1S5B. 

In  1863,  Dost  Mahommed,  after  a  ten  months^  siege, 
captured  Herat;  but  he  died  there  thirteen  days  later 
(9th  June),  and  was  succeeded  by  his  son  Sher  AH  Khan. 

Since  then  the  latter  has  passed  through  many  vidsai- 
tudes  in  rivalry  with  his  brothers  and  nephews,  and  at 
one  time  (1867)  his  fortunes  were  so  low  that  he  held  only 
BaJkh  and  Herat  By  the  autumn  of  1868,  however,  he 
was  again  established  on  the  throne  of  Kabul,  and  his 
competitors  were  beaten  and  dispersed.  In  April'  1869 
Sher  Ali  Khan  was  honourably  and  splendidly  jeoeived  at 
Amballa  by  the  Earl  of  Mayo,  who  had  shortly  before 
replaced  Sir  J.  Lawrence.  Friendly  relations  were  con- 
firmed, though  the  Amir's  expectationa  were  not  fulfilled. 
He  received  the  balance  of  a  donation  of  J&l  20,000  which 
had  been  promised  and  partly  paid  by  Sir  John  Lawrence 
A  considerable  present  of  artillery  and  arms  was  made  to 
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liim;  since  then  some  small  additional  aid  in  money  and 
anns  has  been  sent,  bat  no  penodical  subsidy. 

<Sher  Aii  Khan  now  reigns  over  all  Afghanistan  and 
Afghan  Turkestan,  whilst  Bad&khshan  is  tnbutary  to  him. 
[a  the  latter  part  of  1872  a  correspondence  which  had 
gone  on  between  the  (Governments  of  Russia  and  England 
resulted  in  a  declaration  by  the  fonner  that  Afghanist^ 
was  beyond  the  field  of  Russian  mfluence;  whilst  the 
0x08,  from  its  source  in  Lake  Sihkol  to  the  western 
limit  of  Balkh,  was  recognised  as  the  frontier  of  Afghan 
dominion. 

AMTiQamss. — We  can  afford  space  for  only  the  bnefest 
indication  on  this  subject  The  "basin  of  the  Kabul  nver 
especially  abounds  in  remains  of  the  penod  when  Buddhism 
flooiished,  begmmng  with  the  Inscribed  Rock  of  Shah- 
bdigarhi,  or  Kapur-di-gin,  in  the  Peshawar  plain,  which 
bean  one  of  the  replicke  of  the  famous  edicts  of  Asoka 
(not  later  than  a  a  250).  In  the  Koh-Daman,  north  of 
Kabul,  are  the  sites  of  several  ancient  cities,  the  greatest  of 
which,  called  Beghram,  has  furnished  coins  in  scores  of 
thousands,  and  has  been  supposed  to  represent  Alexander's 
NicoBo.  Nearer  Kabul,  and  especially  on  the  hills  some 
miles  south  of  the  citj^  are  numerous  topes.  In  the  vsdley 
of  Jalalabad  are  many  remains  of  the  same  character.  In 
the  Peshawar  plain  and  on  the  adjoining  heights  are 
nmnerous  ancient  cities  and  walled  villages,  m  many  cases 
presenting  rums  of  much  interest,  besides  the  remains  of 
topes,  monasteries,  caire  temples,  <kc. ,  and  frequently  sculp- 
tures have  been  found  on  those  sites,  ezhibitmg  evident 
traces  of  the  influence  of  Greek  arL     The  Mah&ban  moun- 


tain, near  the  Indus,  which  has  been  plausibly  identified 
with  the  Aamoe  of  the  Greeks,  and  the  hills  more  imme 
diately  compassmg  the  Peshawar  valley,  abound  in  the  ruin» 
of  very  ancient  fortresses.  At  Talaush,  on  the  Panjkora 
river,  are  extensive  rums  of  massive  fortifications,  and  in 
Swat  there  are  said  to  be  remams  of  several  ancient  citiesL 

In  the  valley  of  the  Tamak  are  the  nuns  of  a  great  city 
(Ulan  Robat),  supposed  to  be  ancient  ArcuJuma.  About 
Ginshk,  on  the  Helmaod,  are  extensive  mounds  and  other 
traces  of  buildings;  and  the  remains  of  several  great  atiea 
exist  m  the  plam  ef  Seistan,  as  st  Pulki,  Peshawaran,  and 
Lakh,  relics  of  ancient  Drangvana^  as  yet  unexammed.  An 
ancient  stoue  vessel,  preserved  in  a  mosque  at  Kandahar, 
is  almost  Certamly  the  same  that  was  treasured  at  Peshawar 
in  the  5th  century  as  the  beggmg-pot  of  Sakya-MunL 
Of  the  city  of  Ghazni,  the  vast  capital  of  Mahmud  and  his 
race,  no  substantial  relics  survive,  except  the  tomb  of 
Mahmud  and  two  remarkable  brick  minarets. 

To  the  vast  and  fruitful  harvest  of  coins  that  h&s  been 
gathered  in  Afghanistan  and  the  adjoining  ref]^ons,  we  can 
here  but  make  an  allusion. 

(Elphinstone's  Caubool;  various  papers  in  J.  As.  Soc 
Bengal^  Ferrier's  Journeys,  and  Hist,  of  the  A/gliansi 
Bellew's  Journxd,  Report  on  the  Yusu/zaUt  and  ^^otes  on 
Flora  of  AfgL;  J 2Lmes*a , Report  on  Peshawar  District; 
Raverty's  Afghan  Grammar;  Panjah  Trade  Report; 
Baver^s  Memoirs;  Kaye's  History;  papers  by  Major  Lums- 
den,  and  by  Lieut -CoL  C.  M.  Macgregor,  &c  The  para- 
graph on  the  Animal  Kingdom  has  been  revised  by  Prof. 
Heniy  Giglioli  of  Florence.)  (b.  y.) 


AF'QHAN  TURKESTAN  is  a  bon^enient  name  applied 
of  late  years  to  those  provmces  m  the  basin  of  the  Oxus 
which  are  subject  to  the  Amir  of  KabuL  Badakhshan 
and  its  dependencies,  now  tnbutary  to  the  Amir,  are  some; 
times  included  under  the  name,  but  will  not  be  so  mcluded 
here.  The  whole  of  the  Afghan  dnminious  ^consist  of 
AroHAinsTAN  as  defined  under  that  heading,  Afghan 
TuRKESTAK,  and  Badaehsham  with  its  dependencies. 

The  territones  mcluded  here  will  be,  beginning  from 
the  east,  the  khanates  or  pnncipolities  of  Kunduz.  Khnlm, 
Balkh  with  Akcha,  and  the  western  khanates  of  Sir-i-pul, 
Shibrgh&n,  AndkhOi,  and  Maimana,  sometimes  classed 
together  as  the  Chihdr  Vildyat,  or  "  Four  Domams  /'  and 
besides  these,  such  part  of  the  Hazara  tnbes  as  lie  north 
of  the  lltndtt  Kush  and  its  prolongation,  defined  in  the 
article  Afghanistan. ••The  tract  thus  mcludes  the  whole 
Bonthern  moiety  of  the  Oxus  basin,  from  the  frontier  of 
Badakhshan  on  the  east  to  the  upper  Murghib  nver  on 
the  irest  The  Oxus  itself  forms  the  no^ern  boundary, 
from  the  confluence  of  the  Kokcha  or  river  of  Badakhshan, 
io  60|<*  E.  long.,  to  Khoja  Salih  ferry,  m  65''  E.  long, 
neady.  Here  the  boundary  quits  the  river  and  skirts  the 
Turkman  desert  te  the  point  where  the  Murghab  issues 
npon  It.  Along  the  whole  southern  boundary  we  have  a 
tract  of  lofty  mountain  country.  Thus,  m.  the  east,  above 
Kunduz,  we  have  the  Hindu  Kush  rising  far  mto  the 
region*  of  perpetual  snow,  and  with  passes  ranging  from 
12,000  to  13,000  feet  and  upwards.  Above  Khuhn  and 
Balkh  IS  the  prolongation  of  Hindu  Kush,  called  Koh-i-baba, 
io  which  the  elevation  of  the  cols  or  passes  seems  to  be  nearly 
as  high,  though  the  general  height  of  the  crest  is  lower* 
The  mountains  then  fork  in  three  branches  westward,  viz., 
Knh-uSidk,  "The  BUuxk  Mountain,"  to  the  south  of  the 
Herat  river,  Koh-t-Safed,  "  The  White  Mountain,"  between 
the  Herat  river  and  the  Murghab,  and  a  third  ndge  north  of 
the  latter  river.  The  second  branch  (Safcd-Koh)  has  been 
aasumed  in.  the  article ^ooantst an  as  the  boundary  of 


that  region.  We  know  almost  nothing  of  these  mountains, 
except  from  the  journey  of  Ferrier,  who  crossed  all  three 
watersheds  in  four  days  of  July  1845.  He  describes  the 
middle  range  as  very  lofty,  with  a  good  deal  of  snow  on 
the  pass;  the  southern  range  not' so  high,  the  northern 
one  not  nearly  so  high. 

Rivers. — We  shall  first  describe  the  livera  pf  this 
region  m  succession.  ^ 

For  the  Oxus  itself,  see  that  article. 

Be^nning  from  the  eastward,  its  first  tributary  within  our  limits  ii 
the  nver  of  Kunduz,  known  also  as  the  river  of  Akaarai,  the  Surkh&b, 
and  what  not  As  the  principal  source  of  this  river  we  may  re^id 
the  stream  of  Bamian,  ted  cloae  under  the  Koh*i-6aba  by  a  vanety 
of  torrents  which  join  from  the  pass  of  Akrobat  and  other  goigqs  of 
the  Hazara  country, ^adjoining  that  famous  dte  (8496  foot  above 
sea  level).  The  names  of  some  of  these  seem  to  preserve  a  tradition 
of  the  ancient  population  ;  such  are  the  '*  Cutlers'  Vale,'*  **  the 
Smiths'  Vale,"  the  "  Valley  of  Kye-paint"  At  the  eastern  end  of 
the  valley  the  Bamian  stream  reooives  another  of  nearly  equal  bulk, 
descending  from  the  pass  of  Haijigak,  the  m6s\.  important  crossing 
of  the  mountains  between  Kabuland  the  Oxus,  and  from  which  the 
robd  descends  upon  Bamian,  and  thence  by  Saigh&n,  Khurram,  and 
Haibak,  to  Khulm,  in  the  Oxus  valley.  On  the  volcanic  rock  which 
parts  the  streams  stand  extensive  rains,  the  name  of  which,  Zoh&k, 
connects  them  with  the  most  ancient  legends  of  Persian  history. 

From  this  the  nver  turns  nearly  north,  passing  the  country  of 
the  Sheikh  'Alis,  one  of  the  most  famous  Hazara  clans,  and 
closely  skirting  the  great  range  of  Hindu  Kush.  About  40  miles 
N  N  E.  of  Zonak  it  receives  from  the  left  two  confluents,  of  size 
probably  almost  equal  to  its  own — the  rivers  of  Saighan  and  of 
Kamard,  both  rising  to  the  westward  of  Bamian,  and  crossing  the 
highwHy  from  Bamian  to  Khulm.  Hereabouts  the  river  seems  to 
taKo  the  name-flif  Surkhab.  The  first  considerable  confiucnt  on  the 
ngbt  IS  the  AndaHlb  nver,  draining  the  valley  of  that  name,  and 
joining  <it  Doshi,  about  85  miles  m  a  direct  line  N.E.  of  Zohak". 
About  Ghori,  still  a  place  of  some  note,  the  valley  ^vndens  out 
greatly,  and  becomes  in  places  swampy,  with  expanses  of  tall  grass, 
a  «:haracter  «hich  it  thenceforth  retains.  The  river  is,  or  has  ocen> 
bridged  4t  Thomn,  a  few  miles  beyond  Ghori,  a  work  ascribed  to 
Aunvngzib.  It  then  receives  from  the  right  the  BaghUn  nver, 
coming  from  Nariu  and  the  hills  of  Kbost  The  onlv  remaining 
confluent  is  the  important  one  which  joins  immediately  below  the 
town  of  Kunduz,  sometimes  called  the  Kh&n&b&d  river,  sometimes 
by  tho  names  of  its  chief  oontributaries,  the  Farokhar  and  Pqngi, 
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Tlie  Farokhar,  or  river  of  TalikAn,  is  the  niost  easterly,  coming  out  of 
Badakhshan,  the  boundary  of  which  runs  along  the  waterenet^  on 
Its  left  bonk.  The  Bangi  flows  through  Khost  from  the  highlands 
of  Badakhshan,  east  of  Andarab.  A  third  tributary,  the  Shor&b, 
«alt,  as  its  name  implies,  drains  the  high  range  called  Esk-mushk, 
above  Narin, 

The  Surkhab  or  Kunduz  river  enters  the  Oxua  at  g  point  approxi- 
mately (no  traveller  has  visited  the  confluence)  82  miles  N.  W.  of 
Knnduz,  its  whole  length,  exclueive  of  minor  windings,  being  about 
220  miles. 

From  Ghori  downwards,  the  hills  which  bound  the  valley  on  eit}ier 
side  appear  to  be  of  no  great  elevation,  and  to  be  tolerably  clothed 
with  grass,  and  occobionally  with  fir  trees ;  the  aspect  of  the  country 
gradually  approximating  to  that  of  Badakhshan,  in  contrast  to  the 
more  sterile  offshoots  orEoh-i-Baba  to  the  westward. 

Kunduz  itself  lies  very  low,  scarcely  500  feet  above  sea  level, 
and  the  roads  approaching  the  town  have  to  pass  over  piles  amid 
the  swampy  vegetation.  The  adjacent  plain  is  in  the  main  richly 
cultivated  and  thickly  peopled,  but  it  is  interspersed  with  extensive 
tracts  of  junglv  grass,  and  is  extremely  and  proverbially  unhealthy. 
The  plains,  which  extend,  though  not  unbroken,  from  Kunduz  to 
the  Oxus,  are  free  from  the  bare  and  repulsive  character  of  those 
further  west,,  and  are  described  as  covered  in  part  with  rich  cultiva- 
tion, thick  with  groves  and  hamlets,  and.  in  part  with  splsndid 
pasture. 

Proceeding  westward,  the  next  tributary  to  the  Oxus  basin  is  the 
Khulm  river.  Tiie  traveller  from  Bamian  northward  first  touches 
the  Khulm  river,  on  descending  from  the  Kara-Kotal,  at  a  spot 
called  Do&b  Sh&hpasand,  probably  5000  feet  above  the  sea,  where 
its  two  mala  sources  ioin,  and  the  main  road  to  Turkestan  keeps  on 
or  near  the  river  tiU  its  exit  on  the  Oxus  plain.  The  character  of 
the  mass  of  mountains  which  extends  from  the  Koh-i-Baba  to 
Kbalm  is  utter  rocky  aridity,  but  broken  sometimes  in  the  sudden 
trench-like  valleys  by  an  exuberant  vigour  of  vegetation.  Along  a 
chain  of  these  trench-like  goiges,  walled  by  stupendous,  cliffs  seem- 
ii^g  sometimes  almost  to  close  overhead,  the  traveller  descends  to- 
wards Khulm.  At  Haibak  the  valley  opens  out,  but  closes  in  again 
before  Khulm  is  reached.  Here  he  emerges  from  a  narrow  gorge  upon 
the  plain  of  the  Oxus,  some  20  miles  from  the  great  river,  and  leaves 
the  mountains  suddenly,  as  one  leaves  tlie  gate  of  a  fortress,  still 
rising  behind  in  a  bold  rampart  to  the  height  of  2500  feet  The 
river  is  believed  to  be  spent  in  irrigation  before  reaching  the  Oxus. 

As  far  north  atlcjist  as  Khurram,  naif-way  from  Bamian  to  Khulm7 
the  ofliBhoots  of  Koh-i-Babo,  west  of  the  Khulm  defile,  must  reach  a 
height  of  11,000  or  12,000  feet;  for  here  Ferrier  found  bitter  cold 
Widsnow  on  the  top  on  the  7th  of  July  (latitude  nearly  36°). 

The  next  river  west^vard  is  the  Balkh  river,  sometimes  called 
Dehas.  It  rises  not  far  frdm  some  of  the  tributaries  of  the  Surkhab, 
nor  from  the  sources  of  the  Herat  river,  -at  a  remarkable  spot  which, 
under  the  name  of  the  Band-i'Barbar,  or  Barbar  dam,  is  ttie  subject 
of  variohs  legends,  though  we  have  no  distinct  account  of  it  The 
valley  of  Yekalang,\on  the  upper  waters  of  this  river,  at  a  height  of 
7000  feet  above  the  sea,  was  visited  by  A.  ConoUy,  and  is  described 
by  him  as  fertile,  well- watered,  and  popnlous,  about  15  miles  in 
length  by  i  to  4  niile  in  width.  Femer  is  the  only  traveller  who 
has  crossed  the  mature  stream,  and  he  merely  mentions  that  he 
forded  it,  and  that  it  was  i-atlier  rapid.  We  thus  know  almost 
notoing  of  the  river.  In  length  it  cannot  come  far  short  of  the 
Surkhab.  Beyond  the  lofty  mountains  recently  spoken  of,  some  of 
the  hills  towards  th«  Balkh -ab  have  a  thin  clothmg  of  wood,  and 
the  valleys  opening  on  the  river  are  wide  and  not  unfertile  The 
main  valley  expands  into  level  tracts  of  pasture,  covered  by  long 
grass,  and  intersected  by  artificial  water-courses;  but  (as  with  the 
Khulm  river)  the  goi^ge  from  which  tlic  stream  issues  on  the  Oxus 
plain  is  narrow,  and  walled  in  by  very  high  hills  on  either  side. 
The  ruins  and  gardens  of  ancient  Balkli  stand  about  6  miles  from 
the  hills,  but  no  part  of  the  river  a{)peai-s  to  reach  the  site  in  its 
natural  bed,  nor  aoes  any  part  of  its  waters  reach  the  Oxus  in  a 
running  stream. 

The  plains  that  slope  from  the  j^rdens  of  Balkh  to  the  Oxus  are 
naturally  white  hard  steppes,  destitute  of  spontaneous  verdure  save 
sparse  brush  of  tamarisk  and  other  meagre  growths ;  but  the  soil 
responds  richly  to  irrigation  whenever  this  is  oestowed. 

The  next  stream  that  we  meet  with,  and  the  last  that  can  be  con- 
sidered even  as  an  indii-ect  tributary  of  the  Oxus,  is  that  which  fer- 
tilises the  small  khanates  of  Shibrghan  and  Andkhui,  on  the  verge 
of  the  Turkman  desert ;  whilst  the  two  confluents  Hwit  contribute 
to  form  it  have  previously  watered  the  territories  of  Siripul  and 
Maimana.  The  river,  or  whatever  survives  of  its  water  after  irri- 
gating Andkhui,  is  lost  in  the  desert  Tho  taste  of  the  water  is 
abominable,  and,  though  the  inhabitants  are  accustomed  to  it, 
strangers- suffer  from  its  use. 

The  last  river  that  we  have  to  notice  is  the  Murghab,  which  rises 
between  the  ti*'o  northern  branches  of  the  Koh-i-Baba  or  Paro- 
pamisna.  Ferrier  is  the  only  traveller  who  has  been  on  the  upper 
waters  of  tho  Murghab.  He  takes  no  notice  of  the  river  itself,  but 
iescribea  a  remarkable  plain  or  basin,  dbout  120  miles  in  circuit, 


entirely  surrounded  by  mountains,  well -watered,  and  rich  in  yep* 
jtalion.  The  people  are  Mongol  Hazaras,  and,  according  to  Ferrier, 
idolaters.  Their  country  is  a  part  of  the  old  territory  of  Gaijistao. 
At  Shah  MAshad,  about  half-way  between  this  and  the  plains,  tlie 
river  was  crossed  by  Major  Eldred  Pottinger;  but  we  have  no  access 
to  his  report.  Further  down,  as  the  riVer  approaches  tlie  foot  of 
Murghab  Bdl^  on  the  road  /rom  Maimana  to  Herat,  it  rans  with 
great  violence,  and  the  valley  narrows  to  a  defile.  At  Panjdeh, 
3^  to  40  miles  below  Murghab,  it  bc^ns  to  flow  through  a  valley  of 
clay  soil,  boimdie^  by  sandy  heights,  and  gradoallv  opening  into'tlM 
plain  of  Mcrv.  Hereabouts,  too,  it  quits  tlie  Afghan  temtoiy,  hat 
the  boundary  does  not  seem  as  yet  to  have  been  precisely  fixed. 
About  100  miles  from  Panjdeh  tne  river  reaches  Merv,  wliere  for- 
merly there  was  a  great  dam,  securing  the  fertility  of  that  oasis 
the  nucleus  of  ancient  Margiawi,  This,  was  destroyed  by  the  Amir 
Maasum  (otherwise  Shah  Murad)  of  Bokhara,  about  1785,  when  he 
carried  off  the  whole  population  into  slavery.  Beyond  Merv  t^<« 
river  is  lost  in  the  desert 

Feovinces  Am)  Places  op  Notk. — We  do  not  know 
the  precise  divisions  maintained  under  the  Afghans,  hot 
they  coincide  generally  with  the  old  principalitiea  or 
khanates,  the  hereditary  rulers  of  which,  in  several  cases, 
continue  in  authority  under  the  Afghan  governor  of  Turke- 
stan. Bamian,  Saighan,  and  tho  higher  vaUeys  belong,  it  is 
understood,  to  a  special  command  over  the  Hazara  tribes. 

I,  Kunduz. — Beginning  again  from  the  east,  the  first 
province  is  Kunduz,  having  on  the  east  Biuldchahan,  on 
the  west  Khulm,  on  the  north  the  Oxus,  and  on  the  south 
Hindu  Kush.  The  districts  of  Kunduz  are  approximately 
as  follows:^!.)  Kunduz,  with  the  chief  town  of  the  pro* 
vince,  a  wretched  place,  as  described  by  Wood,  of  some 
500  or  600  mud  huts,  intermingled  with  straw  sheds, 
Uzbek  tents,  gardens,  and  corn-fields,  and  overlooked  by  a 
mud  fort  on  an  extensive  mound.  (2. )  Hcurai  Itndm,  on  the 
irrigated  an;J  fertile  Oxus  plain.  The  town,  known  in  tho 
Middle  Ages  as  Arhang,  is  described  as  about  the  same 
size  as  Kunduz,  with  a  better  fort,  protected  by  -a  wet 
ditch.  (3.)  BagMdn,  and  (4.)  GkoH,  in  the  swampy  valley 
of  the  Surkhab.  (9:)  Do^ki,  further  up  the  same  valley,  at 
the  confluence  of  the  Andarab  stream:  (6.)  KiUagai  and 
Khivjdn,  near  the  lowc^  part  of  the  Andarab  stream. 
(7.)  Andarab,  at  the  foot  of  the  Tnl  and  Kh&wak  passes 
over  Hindu  Kush,  often  supposed  to  be  the  Adrapta  of 
Alexander's  historians.  This  secluded  town  was  a  favourite 
minting  place  of  the  Samanid  sovereigns  of  Persia  and 
Turkestan,  in  the  10th  century,  probably  oiHng  to  the 
vicinity  of  silver  mines  at  Pary&n.  (8.)  Khosl  lies  between 
Andarab  and  Kunduz.  The  name  often  occurs  in  the 
histoiy  of  Baber  and  his  successors.  (9.)  Narin  and  Ish- 
kimish  lie  to  the  east  of  Baghlan,  at  the  sources  of  the 
Baghlan  stream  and  of  the  Shorab  branch  of  th$  Kunduz 
river.  The  second  name  appears  to  be  the  same  as  EM- 
mmlik,  which  Wood  applies  to  a  high  mountain  in  tliia 
quarter.  (10.)  Farhopng  and  CIM  lie  on  the  borders  of 
Badakhshan,  and  are  utterly  unknown.  (11.)  Tdltkan  also 
lies  on  the  borders  of  Badakhshan,  but  is  pretty  well  knoivn, 
being  on  the  main  road  between  Kunduz  and  Faizahed, 
the  capital  of  Badakhshan.  It  is  now  a  poor  place,  but  ia 
ancient,  and  was  once  famous.  A  fortress  here  stood  a 
long  siege  from  Chinghiz  Khan,  and  the'place  is  mentioned 
by  Marco  Polo  as  Taican.  During  the  rule  of  Mured 
Beg  of  Kunduz  this  was  the  seat  of  a  government  that 
included  Badakhshan.  (12.)  Khanabad,  on  the  river  of 
that  name,  pleasantly  elevated  above  the  swampy  level  d 
Kunduz,  is,  or  was,  the  usual  summer  residence  of  the  chiefs 
of  that  territory. 

II.  Khulm  was  the  next  of  the  khanates,  lying  between 
Kunduz  and  Balkh.  The  districts,  as  far  as  we  knuv 
them,  are  the  following :— (1.)  T&thkurghdu.  The  old 
town  of  Khulm  stood  in  the  Oxus  plain,  surrounded  by 
watered  orchards  of  famous  productiveness;  "but  it  lay  so 
exposed  to  the  raids  of  the  Kunduz  Uzbeks  that  the  chit  f, 
Kulicb  All,  in  the  beginning  of  this  centuiy,  transfemd 
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his  residence  to  TashkurghftD,  4  miles  further  south, 
and  just  tat  the  mouth  of  the  defile—a  cheerless  group  of 
Tillages,  consisting  of  mud  houses  with  domed  roofs,  con- 
Dected  by  gardens  and  enclosed  b^  a  mn^  wall;  it  is  sup- 
posed to  contain  at  least  15,000  sjuIs,  and  is  a  place  of 
considerable  trade.  (2.)  HaibaL  The  tpwn  presents 
rather  an  imposing  aspect,  clustering  round  a  castle  of 
some  strength  on  an  solated  eminence;  the  domed  hou^^ 
however,  are  compared  to  large  brown  bee-hives.  The 
Kholm  river  valley  here  opens  out,  uid  is  veiy  fertile;  the 
banks  are  shaded  by  luJcnriant  fruit  trees.  The 'site  is 
a  very  ancient  one,  and,  under  the  name  of  Samangdn,  ^"as 
famous  in  PetBian  legend.  One  traveller  d^^bes  there  a 
remarkable  relic  of  antiquity  called  the  Takht  or  Throne 
of  Rustam.  This,  from  the  account,  would  seem  to  have 
been  a  Buddhist  dagoba.^  (3.)  Khwrram  SarMgk^  so 
called  from  two  villages  in  the  upper  defiles  of  the  Khulm 
rirer. 

III.  Balkk.  Balkk  proper  is  the  populous  and  well- 
waterod  tefritoiy  upon  the  eighteen  canals  which  draw  off 
the  waters  of  the  Balkh-ab,  and  on  which  there  are  said  to 
be  360  villages. 

No  trace  has  "been  ceoovered  of  the  ancient  spl^dours  of 
Boc^  nor  do  the  best  judges  appear  to  accept  Ferrier's 
belief  that  he  saw  cuneiform  inscriptions  i^>on  bricks  dug 
Qp  there.  A  late  Indian  report  by  an  intelligent  Mahom- 
modan  speaks  of  a  stone  throne  in  the  citadel,  to  which 
traditional  antiquity  is  ascribed,  but  of  this  we  know  nor 
more.  The  remains  that  exist  are  scattered  over  some  20 
miles  of  circuit,  but  they  consist  mainly  of  mosques  and 
tombs  of  sun-dried  brick,  and  show  nothing  even  of  early 
Mahommedan  data.  Tlie  inner  city,  stirrounded  by  a 
mined  wall  of  4  or  5  milee  in  compass,  is  now  entirely 
deserted;  a  scanty  population  still  occupies  a  part  of  the 
outer  city.  In  1858  Mahommed  Afzal  Khan,  ruling  the 
districts  of  Turkestan  on  behalf  of  his  father,  Dost 
Mahommed,  transferred  ihe  seat  of  the  Afghan  govern- 
ment and  the  bulk  of  the  population  to  Takhtapul,  a 
position  which  he  fortified,  some  8  miles  east  of  the  old 
dty;  and  this  remains  the  capital  of  the  Afghan  territories 
on  die  Oxu&  y 

The  only  •other  place  of  note  in  the  district  is  MazAr-i- 
Sharif,  or  the  "Noble  Shrine,''  on  the  road  to  Khulm, 
where  a  whimsical  fiction  has  located  the  body  of  'Ali,  the 
con-in-law  of  Mahommed.  It  is  the  object  of  pilgrimages, 
and  the  scene  of  a  great  annual  fair.  V^mb^ry  speaks  of 
the  roses,  matchloss  for  colour  and  fragrance,  that  grow  on 
the  pretended  tomU 

Of  the  districts  lying  on  the  Balkh  river  within  the  hills 
we  know  nothing. 

Aicha,  some  40  to  45  miles  westward  irom  Balkh,  was 
an  Uzbek  khanate  before  the  last  Afghan  conquest  It  is 
small,  but  well-watered  and  populous.  The  town  is  forti- 
fied, and  has  a  citadel  Accounts  differ  as  to  the  popula- 
tion ;  one  writer  calls  Ihem  Uzbeks,  another  Samk  Turk- 
mans. 

IV.  The  provinces  known  as  the  Four  Domains  are : — 
(1.)  Shtbrghan,  some  20  uules  west  of  Akcha.  This  was 
another  small  Uzbek  khanate.  The  town,  which  contaihs 
about  12,000  Uzbeks  and  Parsiwans,  has  a  citadel,  but  is 
not  otherwise  fortified.  It  is  surrounded  by  good  gardens, 
and  excellent  cultivation,  but  its  water  supply  is  dependent 
upon  Siripul,  and,  in  the  frequent  case  of  hostility  between 
the  two,  is  liable  to  be  cut  off.  Ferrier  speaks  highly  of 
the  climate  and  the  repute  of  the  inhabitants  for  valour. 
Shibrghan  (Sapurgan)  and  its  fine  melons  are  mentioned 
by  Marco  Polo.  (2.)  Andkhut,  about  20  miles  north-west 
of  Shibrghan,  forms  an  oasis  in  the  desert,  watered  by  the 

'  Banlcfn,  A  Peep  into  TurkesUm,  p.  125. 


united  streams  from  Sinpul  and  from  Maimana.  It  was 
once  a  flourishing  city,  and  the  oasis  was  reckoned  to  con- 
tain 50,000  inhabitants,  but  the  place  has  scarcely  recovered 
from  the  destruction  it  endured  at  the  hands  of  Yar 
Mahommed  of  Herat  in  1840.  It  was  at  Andkhui  that 
Moorcroft  died  in  1825  ;  but  his  grave  is  at  Balkh.  Tre- 
beck,  the  last  survivor  of  his  party,  died  and  was  buried  at 
Mazar.  (3.)  Maimana,  105  miles  from  Balkh,  and  some  50 
south-west  of  Andkhui,  contains  some  ten  er  twelve  villages 
or  townships,  besides  the  capital,  and  a  population  estimated 
at  100,000  souls.  It  is  a  district  of  considerable  produc- 
tiveness, industry,  ana  trade,  and  the  Uzbek  inhabitants 
have  a  high  reputation  as  soldiers.  The  chief  was  formerly 
a  notorious  slave-dealer.  (4.)  Siripnl.  This  khanate  lying 
within  the  limits  of  the  undulating  country  south-west  of 
Balkh  and  east  of  Maimana,  is  of  about  the  same  calibre 
as  the  latter,  but  somewhat  lower  in  estimated  population. 
Two-thirds  of  the  people  are^UzbeV^B,  the  rest  Hazaras. 
From  the  last  a  tribute  of  slaves  is,  or  used  to  be,  exacted; 
and  Hazara  Tvidows,  it  is  said,  were  claimed  as  govern- 
ment property,  and  sold  by  auction.  The  town  of  Siripul 
is  an  irregular  mass  of  houses  clustered  on  the  slope  of  a 
hoi  crowned  by  a  fort.  Many  tents  gather  round  it  also, 
and  Ferrier  estimates-  the  population  of  town  and  tents  as 
high  as  18,000.  The  valley  below  is  abundantly  watered, 
and  the  breadth  of  orchards  and  tillage  \b  considerable. 

Population. — In  the  estimate  of  population  cited  under 
Afghanistan,  that  of  Afghan  Turkestan  is  reckoned  at 
642,000.  TMs  includes  55,000  for  Badakhshan  (no  doubt 
too  low  an  estimate) ;  and  the  remainder,  for  the  provinces 
included  under  our  present  article,  excluding  Hazaras,  will 
be  587,000.  Anything  but  a  round  number  is  entirely 
inappropriate  to  such  ^n  estimate ;  but  we  shall  probably 
not  be  far  wrong  if  we  reckon  the  population  at  600,000. 

The  Tajiks,  or  people  of  Iranian  blood,  are  probably  tho 
representatives  of  the  old^t  surviving  race  of  this  region. 
They  are  found  in  some  districts  of  Balkh  and  valleys  of 
Kunduz.  Khost,  for  instance,  is  said  to  be  chiefly  occu- 
pied by  them.  Uzbeks  seem  to  be  the  most  numerous 
race ;  and  there  are  some  other  Turk  tribes  not  classed  as 
Uzbeks.^  There  seem  to  be  a  good  many  families  claiming 
Arab  descent;  Afghans,  especially  about  Balkh  and  Khulm ; 
and  in  the  towns  some  Hindus  and  Jews. 

PRODUcrrs  and  Inbustsy. — ^We  have  no  means  of  giv- 
ing any  systematTc  account  of  the  products  of  these  pro- 
vinces, either  in  natuml  history  or  industry.  Hock-salt  is 
worked  at  Chal,  near  the  Badakhshan  frontier,  as  well  as 
beyond  that  frontier.  Pistachio  nu(ts  are  grown  largely  in 
the  hill  country  of  Kunduz,  as  well  as  the  adjoining  districts 
of  Badakhshan,  and  tke  whole  supply  of  India,  Central 
Asia,  and  Russia  ii  ^id  to  be  derived  from  this  region. 
Fruit  is  abundant  ^nd  excellent,  especially  in  Khulm  and 
Balkh.  Andkhui,  before  its'  decay,  was  famous  for  the 
black  sheepskins  and  lambskins  which  we  call  astrakhan  ; 
and  also  for  a  breed  of  cancels  in  great  demand.  Kunduz 
produces  a  breed  of  horses,  highly  valued  in  the  Kabul 
market  under  the  name  of  Kataglum,  Maimatia  also 
is  famous  for  horses,  which  are  often  exported  to  India ; 
and^is  a  mart  for  carpets  and  textures  of  wool  and  camels' 
hair,  'the  work  of  Turkman^  and  Jamshidi  women.  Slave- 
dealing  and  man-stealing  have  long  been  the  curse  of  this 
region,  but  late  changes  have  tended  to  restrict  these,  and 
the  Russian  conquest  of  Khiva  will  probably  have  a  most 
beneficial  effect  in  this  respect  at  least. 

//w^ory.— Ancient  Balkh,  or  Bacira,  was  probably  one 
<lf  the  oldest  capitals  in  Central  Asia.  There  Persian  tra- 
dition places  the  teaching  of  Zoroaster.  Bactriana  was  a 
'  ■■  ■  '     ■ ■  ■'     J 

*  Tlie  Uzbeks  were,  however,  a  coofederition  of  mftDy  Turk  ud 
Tartar  tribes,  not  one  race. 
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province  of  the  AcLsemenian  empire,  and  probably  was 
occupied  in  great  measure  by  a  race  of  Iranum  blood. 
'About  ac.  250,  Theodotus,  governor  of  Bactna  under  the 
Seleucidse,  declared  his  independence,  and  commenced  the 
history,  so  dark  to  us,  of  the  Greco- Bactnan  dynasties, 
whose  dommions  at  one  tmie  or  another— though  probably 
never  simultaneously — touched  th^  Jaxartes  and  the  Gulf 
of  Cutch.  Parthian  rivaliy  first,  and  then  a  senes  of 
nomad  movements  f>'om  inner  Asia,  overwhelmed  the 
isolated  dominion  of  the  Greeks  (circa  &c.  126).  Powers 
rose  on  the  Oxus,  known  to  the  Chinese  as  Ynechi,  Kweish- 
wang,  Yetha,  TukhlLras,  and  what  not ;  dimly  to  western 
Asia  and  Europe  as  Kushfins,  Hai&thala,  Fp/UhcUiice  or 
White  Huns,  and  TocharjL  Buddhism,  with  its  monas- 
teries, colossi,  and  gilded  pagodas,  spread  over  the  valley 
of  the  Oxus.  We. do  not  know  what  further  traces  of  that 
time  may  yet  be  revealed ;  but  we  see  some  in  the  gigantic 
sculptures  of  Bamia^L  TBe  old  Arab  hiatonans  of  the 
Mahommedan  conquest  celebrate  a  heathen  temple  at 
Balkh,  which  they  call  yw)bihdr,  which  Sir  H.  Rawlinson 
has  pointed  out  to  have  been  certainly  a  Buddhist  monas- 
tery {NavcL-  Vihdra).  .  The  name  Naobihar  still  attaches  to 
a  village  on  one  of  the  Balkh  canals,  thus  preserving, 
through  so  many  centuiies,  the  memory  of  the  ancient 
Indian  religion.  The  memoirs  of  the  Chinese  pilgrim 
Hwen  Thsang,  in  the  first  part  of  the  7  th  century,  give 
many  particulars  of  the  prevalence  of  his  religion  in  the 
numerous  principalities  into  which  the'  empire  of  the 
Tukharas  had  broken  up ;  and  it  is  remarkable  how  many 
of  these  states  and  their  names  are  identical  with  those 
which  still  exist  This  is  not  coikfined  to  what  were  great 
tities  like  Balkh  and  Bamian ;  it  applies  to  Khulm,  Khost, 
Baghlan,  Andarab,  and  many  more. 

As  UaiaUudah^  or  Tokhdriiidn,  the  country  long  con- 
tinued to  be  known  to  Mahonunedans ;  its  political  destiny 
generaUy  followed  that  of  Khorasan.  It  bore  the  brunt  oi 
ftll  the  fury  of  Chinghiz,  and  the  region  seems  never  to 
have  effectually  recovered  from  the  devastations  and  mas- 


sacres-which  he  begaui  and  which  ureto  repeated  ia  degree 
in  succeeding  generations,  Por  about  a  centmy 'these 
Oxus  provinces  were  attached  to  the  empire  of  the  Dehli 
Moguls,  and  ih^n  fell  into  Uzbek  handa  In  the  la^^t 
century  they  formed  a  part  of  the  dominion  of  Ahmed 
Khan  Durrani  (see  Afghanistaji),  and  so  remained  under 
his  son  Timur.  But  dunng  the  fratricidal  wars  of  Timor's 
sons  they  fell  back  under  the  independent  rule  of  vanoos 
Uzbek  chiefs.  Among  these,  the  Kataghans  of  Kundoz 
were  long  predominant ,  and  their  chief,  Murad  Beg  (1815 
to  abodt  1842),  for  some  tune  ruled  KiU&b  beyond  ihs 
Oxus,  and  all  south  of  it  from  near  Balkh  to  Pamir. 

In  1850  thQ  Afghans  recovered  Balkh  and  Khulm;  by 
1855  they  had  also  gamed  Akcha  and  the  four  western 
khanates ;  Kunduz  in  1859.  They  were  proceeding  to 
extend  their  conquests  to  Badakhshan,  when  the  Amu  of 
that  country  agreed  to  pay  homage  and  tribute. 

We  have  noticed,  in  the  conclusion  of  the  article  Afohak- 
i8TAN,'the  correspondence  which  recently  took  place  (1872- 
73)  with  Russia  regarding  the  recognition  of  the  Oxus  as 
the  boundary  of  Afghan  Turkestan. 

Antiquities, — These  are  known  but  very  imperfectly. 
The  best  known,  and  probably  the  most  remarkaUe,  are 
the  famous  oolossi  at  Bamian,  with  the  adjoining  innumcr* 
able  caves.  Ip  the  same  locality  are  the  ruins  of  the 
medieval  city  destroyed  by  Chinghiz,  the  great  fori  called 
Sayadabad,  and  the  ruins  of  Zohak.  At  Haibak  are 
numerous  caves  like  those  of  Bamian.  Balkh  seems  to 
have  little  or  nothing  to  show,  though  probably  excavation 
would  be  rewarded.  The  little  known  or  unknown  valleys 
of  Badakhshan  probably  contain  remams  of  intere^,  but 
our  only  notices  of  them  are  so  highly  spiced  with  imagina- 
tion as  to  be  worthless.  General  Femer  saw  remarkable 
rock  sculptures  in  a  defile  in  the  Hazara  country,  south  of 
Siripul,  and  curious  rock  excavations  a  little  further  south. 

(Wood's  Journey,  2d  ed.,  1873,  with  Introductory  Essay; 
Ferrier's  Caravan  Journeys;  Burnes's  Travels;  Indian 
official  documents;  Y&mb^ry's  IhxLvets;  iic,  &c}    (h.  y.) 


aFIUM-KARA-HISSAR,  a  city  of  Asiatic  Turkey,  in 
the  pashalic  of  Anatolia,  nearly  200  miles  £.  of  Smyrna, 
and  50  miles  S.S.E.  of  Kutaiah.  It  stands  partly  on 
level  ground,  partly  on  a  declivity,  and  above  it  rises  a 
jMmpitous  trachytzc  rock  400  feei  in  height;  on  the  sum- 
mit of  which  are  the  ruins  of  an  ancient  castle.  From  its 
situation  on  the  route  of  the  caravans  between  Smyrna  and 
western  Asia  on  the  one  hand,  and  Armenia,  Georgia,  &c, 
on  the  other,  the  city  is  a  place  of  extensive  trade,  and  its 
bazaars  are  well  stocked  with  the  merchandise  both  of 
Europe  and  the  East.  Opium  in  large  quantities  is  pro- 
duced in  its  vicinity,  and  forms  the  staple  article  of  its 
commeree;  and  there  are,  besides,  manufactures  of  black 
felts,  carpets,  arms,  and  saddlery.  Afium  contains  several 
mosques  (one  of  them  a  very  handsome  building),  and  it 
is  the  seat  of  an  Armenian  bishop.  The  population  is 
estimated  at  about  60,000. 

AFRAGOLA,  a  town  of  Italy,  in  the  province  of  Napoli, 
6  miles  N.N.K  of  Naples.  It  has  extensive  manufac 
tures  of  straw  bonnetSL  Population  of  commune  (1865), 
16,493. 

AFRANIUS,  Lucius,  a  Latin  poet  who  lived  about  a 
century  before  Christ.  He  wrote  comedies  m  imitation  of 
Mcnander,  and  was  commended  by  Cicero  and  Qumtilian 
for  his  acute  genius  and  fluent  style.  The  fragments  of 
his  works  which  are  extant  have  been  collected  by  Bothe 
in  his  PoetcB  Scenici  Laiini,  and  by  NeukifcJi  in  his  /^tf 
Fabula  TogaJta  BomanoruwL 


\ 

AFRAinUS,  Lucius,  whose  es^ly  history  is  unknown, 
was  a  devoted  friend  and  adherent  of  Pompey,  whom  be 
served  with  distinction  as  one  of  his  lieutenanta  in  the 
Sertorian  and  Mithridatic  wars.  In  the  year  GO  &a,  and 
chiefly  by  Pompe/s  support,  he  was  raised  to  the  consul- 
ship, but  in  performing  the  duties  of  that  office  he  shoved, 
like  many  other  soldiers  both  before  and  since,  an  utter 
incapacity  to  manage  civil  affairs.  In  the  foUowing  year, 
while  governor  of  Ci^pine  Gaul,  he  bad  the  good  fortunt 
to  obtain  the  honour  of  a  triumph,  and  on  the  allotment 
of  Spam  to  Pompey,  55  ac.,  Aframus  and  Petreius  .were 
sent  to  take  charge  of  the  government  of  that  country. 
On  the  rupture  between  Csesar  and  Pompey,  they  were 
compelled,  after  a  short  campaign  in  which  they  were  at 
first  successful,  to  surrender  to  Csesar  at  Ilerda,  49  ac, 
and  were  dismissed  on  promising  not  to  serve  again  tn  the 
war.  Afranius,  regardless  of  his  promise,  joined  Pompey 
at  Dyrrhachium,  and  at  the  battle  of  Pharsaiia,  48  ac,  he 
had  charge  of  Pompey's  camp.  On  the  complete  defeat  of 
Pompey,  Afranius,  despairing  of  pardon  from  Caesar,  re- 
paired to  Africa,  and  was  present  at  the  battle  of  Thapsus, 
46  B.C..  which  nuned  the  hopes  of  the  Pompeians  m  that 
part  of  the  world.  Escaping  from  the  field  with  a  strong 
body  of  cavalry,  he  was  afterwards  taken  prisoner,  along 
with  Faustus-  Sulla,  by  the  troops  of  Sittius,  and  haitdcd 
over  to  Caesar,  whose  veterans,  disappointed  at  their  net 
being  led  to  immediate  execution,  rose  in  tumult  and  put 
them-  to  death. 
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Bt  fTTHIS  Tut  contineotj  though  associated  from  the  dawn 
^7  JL  c^  GiTilisation  with  traditions  and  mysteries'  of  the 
^  moot  atimulating  kind,  has  remained  until  recently  one  of 
the  least  known,  and,. both  commercially  and  politically, 
one  of  the  least  important  of  the  great  divirions  of  the 
globe.  The  knowledge  of  Africa  possessed  by  the  ancients 
was  veiy  limited,  owing  principally  to  its  physical  construo- 
tion.  The  great  desert,  whicJi  in  a  brood  belt  stretches 
quite  across  the  epntineiit^  forbade  every  attempt  to  pass 
it  until  the  introduction  of  tlie  camel  by  the  Axabs.  The 
want  of  any  known  great  river,  except  the  Nile,  that  might 
CDndQCt  into  the  interior,  contributed  to  confine  the  Qreek 
and  Roman  colomsts  ta  the  habitable  belt  along  the  north- 
em^  coast.  The'Fhosnicians  are  known  to  have  form^ 
estahlishments  on  th^ northern  coast  of  Africa  at  a  very 
early  period  of  history,  probably  not  less  than  3000  years 
ago ;  and  the  conquest  of  Egypt  by  Cambyses  dates  as  far 
back  as  the  year  aa  025.  We  may  consider,  therefore, 
the  coosta  of  E^grpt,  (tf  tiie  Red  Sea,  and  of  the  Mediter- 
ranean, to  have  beei^settled  and  well  knoWn  to  the  ancient 
AsiatJoi,  who  were  constantly  passing  the  narrow  isthmus 
which  divided  their  country  from  Africa  and  led  them  im- 
mediately from  parched  deserts  into  a  fertile  valley,  watered 
by  a  magnificent  river.  Rut  whether  they  were  much  or 
IhtJe  acquainted  with  the  western  coast,  which  bounds  the 
/ilantic,  and  the  eastern  coast,  washed  by  the  Indian  Ocean,* 
u  a  question  that  has  exercised  theresi^rch  and  ingenuity 
of  the  ablest  scholars  and  geographers,  and  has  not  yet 
been  satisfactorily  answered, 
la  This  question  being  one  of  curiosity  rather  than  utQity, 

we  shall  only  state  the  case,  ahd  the  results  of  the  several 
inquiries,  without  entering  into  the  merits  of  the  arguments 
advanced  by.  the  different  parties.  We  are  told  by  Hero- 
dottfi,  that  Necho,  king  of  Egypt,  sent  out  an  expedition 
under  the  command  of  certain  Phoenician  seamen,  for  the 
purpose  of  circumnavigating  Africa ;  and  that,  on  their  re- 
turn, they  asserted  th^-they  had  accomplished  this  under- 
taking. Few  of  the  ancient  writers  give  credit  to  the  stoiy j 
but,  among  the  modemSi^  the  Abb6  Paris  and  Mentesquieu 
have  contended  that  this  voyage  was  actually  performed^ 
Isaac  Vossius  and  D'Anville  have  strong  doubts ;  and  Dr 
Vincent  and  M.  Qosselin  maintain  that  such  an  expedition, 
at  snch  a  period,  exceeds  all  the  means  and  resources  of 
navigation,  then  in  its  infancy.  Last  of  all  comes  Major 
.Benne*],  who,  in  his  elucidation  of  the  geography  of  Hero- 
dotus, has  done  more  than  all  the  rest  in  clearing  away  the 
doubts  of  history ;  and  ke  argues  the  possibility  of  such  a 
▼oyage,  from  the  construetion  of  their  ships,  with  flat  bot- 
toms and  low  masts,  enabling  them  to:  keep  close  to  the 
land,  aa4  to  discover  and  enter  into  all  the  creeks  and  har- 
bottra  which  any  part  of  the  coast  might  present.  At  all 
events,  one  thing  is  evident :  if  such  an  expedition  ever 
circamnayigated  the  African  continent,  the  fruits  of  it  have 
nearly,  if  not  entirely,  perished. 

About  half  a  century  after  this  supposed  expedition,  the 
account  of  another  voyage,  down  the  western  coast,  is  con- 
tained in  the  Peripliu  of  Hanno,  which  has  also  called  forth 
many  learned  and  elaborate  discussions  among  modenrg^o- 
graphers,  some  of  whom  would  cariy  Hanno  to  the  Bight 
of  Benin,  others  only  to  Sherbro  Sound  or  the  river  Nun 
in  lat  28'  N. 
B  The  extent  to  which  ancient  discovery  proceeded  along 

the  eastern  coast  of  Africa,  has  divided  the  opinion  of  the 
learned  nearly  as  much  as  its  progress  on  the  western  coast 
Delisle,  Huet,  and  Bochart,  made  the  discovery  of  the  coast 
to  extend  as  far  south  as  Mozambique  and  Madagascar. 


D'Anville  could  trace  such  discovery  no  farther  than  ta 
Cape  Delgado;  and  M.  Qosselin  contends  that  the  andents 
never  proceeded  down  the  coast  beyond  Brava.  But  Dr 
Vincent,  who  has  entered  more  profoundly  into  the  subject 
than  any  of  his  predecessors,  and  brought  a  great  fund  of 
learning  to  bear  on  the  question,  in  his  Periplus  of  tke 
EryUurecm  Sea,  has  with  great  plausibility  extended  these 
boundaries  to  Mozambique  and  to  the  island  of  Madagascar. 


Sketch  Map  of  Africa. 

Egypt,  under  the  Rolemies,  the  great  patrons  of  science 
and  promoters  of  discovery,  pof^essing  the  advantage  of 
the  only  great  river  which  falls  from  the  African  continent 
into  the  Mediterranean,  made  no  progress  be3rond  its  an* 
cient  boundaries;  and  though  the  Romans,  who  subse- 
quently possessed  Egypt,  penetrated  beyond  the  limits  of 
their  own  dependencies,  they  extended  their  discoveries  no 
further  than  Fezzan  in  one  direction,  <»nd,  at  a  later  period, 
beyond  Nubia  as  far  as  Abyssinia,  and  tiie  regions  of  the 
Upper  Nile.  We  know  nothing  of  the  progress  made  by 
the  Carthaginians  in  the  discovery  of  Interior  Africa ,  but  The  Car- 
although  it  has  been  asserted  that  their  merchants  had  thagiaUna 
reached  the  banks  of  the  interior  river,  whicli  we  caU  the 
Kawara  or  Niger,  they  have  left  nothing  on  record  that 
will  warrant  such  a  supposition.  The  story  told  by  Hero- 
dotus, of  some  Nasamonians  crossing  the  desert,  and  arriv- 
ing  at  a  large  river,  can  only  be  applicable  to  some  western  • 
ai-m  of  the  Nile.  The  people  from  whom  we  derive  the  The  Ar»fcS 
first  information  concerning  the  interior  of  Northern  Africa 
are  the  Arabs,  who,  by  means  of  the  camel,  were  able  to 
penetrate  across  the  great  desert  to  the  very  centre  of  the 
continent,  and  along  the  two  coasts  as  far  as  the  Senegal  and 
the  Gambia  on  the  west,  and  to  Sofala  on  the  east  On  this 
latter  coast  they  not  only  explored  to  an  extent  far  beyoiid 
any  supposed  limits  of  ancient  discoveiy,  but  planted  colonies 
at  Sofaia,  Mombas,  Melinda,  and  at  various  other  places. 

The  15  th  centuiy  produced  a  new  era  in  maritime  dis-  Porta, 
covery.  The  voyages  of  the  Portuguese  were  the  first  to  paweu 
give  anything  like  an  accurate  outline  of  the  two  coaBts^ 
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and  to  complete  tte  circumnavigation  of  Africa.  The  dis- 
covery of  America  and  the  West  India  islands  gave  rise  to 
that  horrid  traffic  in  African  negroes,  which  has  smce  been 
Suppressed;  but  this  traffic  has  been  the  means  of  acquiring 
a  more  extended  and  accurate  knowledge  of  that  part  of 
the  coast  which  lies  between  the  rivers  Senegal  and  the 
Cameroons,  as  well  as  of  the  manners  and  character  of  the 
people  who  inhabit  this  extended  line  of  coast.  With  the 
English  and  French  settlements  in  Africa  began  a  systematic 
survey  of  the  coast,  and  portions  of  the  interioi*. 

The  ttucertainty  and  confusion. that  prevailed  in  the  geo- 
graphy of  the  interior  of  Africa  induced  a  few  learned  and 
scientific  individuals  to  form  themselves  into  an  association 
for  promoting  the  exploration  of  Inner  Africa.  This  society 
was  formed  in  London  in  1788,  and  under  its  auspices  im- 
|K)rtaut  additions  were  made  to  the  geoe^raphy  of  Africa 
by  Houghton,  Mungo  Park,  H6rncmann,  and  Burckhardt 
Repeated  failures,  however,  at  length  discouraged  the  asso- 
ciation from  engaging  other  missionaries,  and  it  subse- 
quently merged  in  the  Royal  Geographical  Society  in  1831. 

■During  the  last  sixty  years  more  has  been  done  to  make 
us  acquainted  witli  the  geography  of  Africa  than  during 
tlie  whole  of  the  1 700  previous  years,  since  Ptolemy,  taken 
together.  With  Mungo  Park,  strictly  speaking,  commences 
the  era  of  unceasing  endeavours  to  explore  the  interior. 

Ilungo  Park  proceeded  in  1795  from  the  river  Gambia 
ou  the  west  coast,  to  the  Joliba  (commonly  called  Niger), 
traced  this  river  as  far  as  the  town  of  Silla,  explored  the 
intervening  countries,  determined  the  southern  confines  of 
the  Sahara,  and  returned  in  1797.  In  1805  this  adven- 
turous traveller  embarked  on  a  second  journey  in  the  same 
regions,  for  the  purpose  of  descending  down  the  river  Joliba 
to  its  mouth.  This  journey  added  little  to  the  discoveries 
already  made,  and  cost  the  traveller  his  life.  He  is  ascer 
tained  to  have  passed  Timbuktu,  and  to  have  reached  Boussa, 
where  he  was  killed  by  the  natives.  In  1798  Dr  Lacerda, 
a  scientific  Portuguese  traveller,  who  had  already  acquired 
fame  through  his  journeys  in  Brazil,  made  the  first  great 
journey  in  South-Eastem  Africa,  inland  from  Mozambique, 
and  reached  the  capital  of  the  African  king,  known  as  the 
Cazembe,  in  whose  country  he  died. 

Homemann,  in  1796-98,  penetrated  from  Cairo  to  Mur- 
zuk,  and  transmitted  from  that  place  valuable  infonnation 
respecting  the  countries  to  the  south,  especially  Bornu. 
He  then  proceeded  in  that  direction,  but  it  is  supposed 
that  he  soon  afterwards  perished,  as  no  accounts  of  his  fur- 
ther progress  have  ever  reached  Europe.  The  first  actual 
crossing  of  the  continent  that  has  been  recorded  was  ac- 
complished between  the  years  1802  and  1806,  by  two  Pom- 
beiros  or  mercantile  traders  in  the  employment  of  the  Por- 
tuguese, who  passed  from  Angola  eastward  through  the 
territories  of  the  Muata  Hianvo  and  the  Cazembe,  to  the 
possessions  on  the  Zambeze.  In  1816  an  expedition  was 
sent  out  by  the  English  Government,  under  the  command 
of  Captain  Tuckey,  to  the  river  Congo,  which  was  at  that 
time  believed  to  be  the  lower  course  of  the  Joliba.  This 
was  a  disastrous  undertaking,  and  the  geographical  addi- 
tions were  but  slight,  the  river  having  been  ascended  a 
distance  of  only  280  miles. 

In  1819  Lyon  and  Ritchie  penetrated  from  Tripoli  to 
Murzuk,  and  a  little  distance  beyond  that  place. 

In  1822  Denham,  Clapperton,  and  Oiidney,  set  forth 
from  Tripoli  in  the  same  direction,  crossed  the  Great  De- 
sert, and  reached,  on  the  4th  February  1823,  the  great  lake 
Tsad  or  Chad.  The  surrounding  countries  were  explored  as 
far  as  Sakatu  in  the  west,  and  Mandara  in  the  south.  This 
journey  was  altogether  one  of  the  most  successful  and  im- 
portant into  the  interior.  Gudney  died  in  Bornu,  but  Clap- 
perton undertook  a  second  journey  from  the  coast  of  Guinea, 
crossed  the  Kawara,  and  arrived  at  Sakatu,  at  which  place  he 


also  died      His  servant,  Richard  Lander,  returned  to  Eiig- 
lanfl,  after  having  explored  a  part  of  the  adjoining  regions. 

Major  Lamg  succeeded  m  reaching  Timbuktu  from  Tri  Lainf 
poll,  but  was  murdered  on  his  return  m  the  desert. 

In  1827  and  1828  Coilli^  set  out  from  the  Rio  Nunez  Caiibi 
on  the  western  coast,  reached  Timbuktu,  and  returned  from 
that  place  through  the  Great  Desert  to  Marocco  A  second 
Portuguese  journey  was  undertaken  in  1 830  from  Mozam- 
bique to  the  Cazembe's  dommions,  and  Major  Monteiro, 
the  leader  of  the  expedition,  more  fortunate  than  his  pre- 
decessor Dr  Lacerda,  was  enabled  to  complete  a  map  of  the 
country  traversed,  and  to  bring  back  a  complete  account 
of  this  portion  of  the  interior. 

The  termination  of  the  Joliba^Kawara,  or  Niger,  remained  Undm 
in  obscurity  till  1830,  when  it  was  ascertained  by  Lander 
and  his  brother,  who  succeeded  in  tracing  the  river  from 
Yaouri  down  to  its  mouth.  They  embarl^ed  on  a  second 
expedition,  which  sailed  in  1832,  for  the  purpose  of  asoenpl- 
ing  the  Kawara  as  far  as  Timbuktu,  ^ut  only  Rabba  was 
reached,  and  the  general  results  of  the  expedition  were 
most  disastrous. 

The  great  Niger  expedition,  similar  to  the  foregoing,  Niger  rr 
consisted  of  thj||ee  steam- vessels,  and  was  despatched  by  the  poL^-«> 
Government  in  1841,  under  Captain  Tnotter.     It  proved  a 
failure,  and  resulted  io  a  melancholy  loss  of  life. 

In  the  region  between  the  Kawara  and  the  coast,  Mr  Duncu 
Duncan,  one  of  the  survivors  of  the  Niger  expedition, 
made  some  additions  to  our  geographical  knowledge  by 
his  journey  to  Adafoodia,  in  1845-46.  This  enterprising 
traveller  met  with  an  untimely  death  in  a  second  attempt 
in  the  same  region  for  the  purpose  of  reaching  Timbuktu. 

The  preceding  journeys  were  confined  chiefly  to  the  Ea&i- 
northern  and  western  portions  of  the  continent     A  much  Afn-i- 
greater  number  of  travellers  explored  the  regions  drained^™'*  ' 
by  the    Nile,   the   salubrity    of   which,    particularly    of 
Abyssinia,  is-  so  infinitely  greater  than  that  of  Western 
Afnca,  that  among  the  many  explorers  of  the  former,  a 
very  small  proportion  have  died  as  compared  with  the  ^n- 
mense  loss  of  life  in  Western  Africa.     Among  the  most 
distinguished  of  the    earlier   East  African  travellers  are 
Bruce  (1708-73),  Browne  (1793),  who  reached  Darfur, 
Burckhardt  (1814),  Cailliaud  (1819),  and  more  recently 
Ruppel  (18^4-25),  Russegger  (1837),  D'Abbadie  (1838- 
44),  Beke  (1840-44),  D'Arnaud  and  Weme  on  the  White 
Niie(1840-42)«  and  Brun  RoUet  (1845). 

Though   the  Dutch   settlement  in   South  Africa    waaSoir^ 
founded  as  early  as  1650,  not  much  information  of  the  Af- 
interior  of  that  portion  of  the  continent  was  gained  tUl  ihe  ^"' 
end  of  the  18th  century,  when  a  series  of  journeys  was  com- 
menced by  Sparrmann,  and  followed  up  by  Vaillant^  Barrow, 
Trotter,  Somerville,  Lichtenstein.  Burchell  (1812),  Camp- 
bell, Thomson,  Smith,  Alexander  (1836-37),  and  Harris, 

A  station  of  the  Church  Missionary  Society  was  estab-  }i^^ 
lished  near  Mombas,  in  about  4*^  S.  lat  on  the  east  coast  >^t^'- 
of  Africa,  in  1845,  and  the  zealous  missionaries  in  charge 
of  it  began  to  make  exploring  journeys  into  the  interior. 
Thus,  early  in  1849,  the  Rev.  Mr  Rebmann  discovered  the 
great  snow-clad  mountain  of  Kilima-njaro,  rising  on  the 
edge  of  the  inland  plateau ;  and  his  companion,  Dr  Krapf, 
taking  a  more  northerly  route,  came  in  sight  of  a  decond 
huge  mountain  named  Kenia,also  snow-clad,  though  directly 
beneath  the  equator.     Frequent  reports  reached  thesae  mis- 
sionaries of  vast  lakes  in  the  interior  beyond  tlie  mountains 
they  had  discovered,  and   their  information  awakened  a 
great  interest  in  this  region  at  home. 

About  this  time  an  embassy,  for  the  purpose  of  conch]()- 
irg  commercial  treaties  with  the  chiefs  of  Northern  Africa, 
as  far  as  Lake  Chad,  by  which  the  legitimate  trade  of'the^^e 
countries  should  be  extended  and  the  system  of  slavcrv  n 
abolished,  was  originated  by  Mr  James  Richardson,  uho»- 
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left  England  for  this  purpose  in  1849,  accompanied  by  Drs 
BartE  and  Overweg.  The  expedition  had  ailready  almost 
reached  the  scene  of  its  labours  when  Richardson  diedj 
h.  Overweg  also  fell  a  yictiin  to  his  exertions,  but  Dr  Barth 
continued  his  explorations  till  1856.  During  this  time  he 
traversed  in  many  directions  almost  the  whole  of  the 
northern  Soudan,  completing  a  series  of  joUmeys  which 
must  always  remain  most  conspicuous  in  North  African 
travel,  and  upon  which  we  are  still  dependent  for  the  greater 
part  of  our  knowledge  of  the  central  negro  states. 

In  the  summer  ot  1849,  Dr  Livingstone^  whoj  as  an 
Rgent  of  the  London  Missionary  Society,  had  laboured  and 
|.  travelled  in  the  countries  immediately  north  of  the  Cape 
Colony  since  1840,  b^gan  those  remarkable  journeys  in  the 
^*°"^  interior  of  Soothem  Africay  which  have  continued  until  the 
present  tinie,  4Uid  have  given  to  him  the  first  place  among 
African  discoverers.  Tlie  finding  of  Lake  Ngami,  the 
central  point  of  the  continental  drainage  of  South  Africa^ 
was  the  great  discovery  of  the  first  year. 

Two  journeys  from  the  west  coast  now  claim  attention. 
In  1846  a  Portuguese  trader  named  Qraca  succeeded  in 
again  reaching  the  oountiy  of  the  South  African  potentate, 
named  the  Muata  Yanvo,  from  Angola ,  he  was  followed 
by  a  Hungarian  named  Ladislaus  Magyar,  who  explored 
tie  central  country  in  various  directions  from  1 847  to  1851. 
Between  1851  and  1853  Livingstone  made  two  journeys 
northward  from  his  station  in  the  land  of  the  Bechuanas, 
and  was  the  first  European  to  embark  upon  the  upper 
cf>urbe  of  4e  ZambezeT  From  the  MakoJolo  country,  .in 
the  central  part  of  the  river  basin,  he  now  led  a  party  of 
natives  westwards  up-stream  tO  the  water-parting  of  the 
continent  at  the  little  Lake  Dilolo,  and  thence  to  the  western 
slope,  reaching  the  Portuguese  coast  at  Loanda  in  1 854. 
I  During  1851  Oalton  explored  a  part  of  the  south-western 

country  inhabit^  by  the  Damaras  and  Ovampo,  from  Wal- 
fisch  Bay  to  a  i^int  in  lat  IT""  58' S.,  and  long.  2V  £., 
determining  accurately  a  number  of  positions  in  this  region. 
On  the  sonth-eaet,  also,  Qassiot  made  an  interesting  journey 
from  Port  Natal  north-westward  through  the  mountains  to 
the  river  Limpopo. 
Two  most  remarkable  journeys  across  the  whole  continent 
irta  now  follow  in  order ;  the  one,  made  by  Silva  Porto,  a  Por- 
tuguese trader,  who  leaving  Benguela  in  1853,  took  an 
eastward  route,  parallel  to  but  considerably  northward  of 
the  2kunbeze,  over  perfectly  unknown  country.     He  then 
rounded  the  southern  end  of  the  Lake  Nyassa  (afterwards 
explored  by  Livingstone),  and  made  his  way  across  the  east 
coastr-land  to  the  mouth  of  the  Bovuma  river,  having  spent 
*    a  year  and  two  months  in  Ifis  tedious  march.     The.  other 
was  executed  by  Livingstone,  who  in  returning  (1855-56) 
by  a  somewhat  more  northerly  route  than  that  travelled  over 
in  going-westward  to  Loanda,  descended  the  Zambe2e  to  it^ 
mouth  at  Quilimane,  discovering  the  wonderful  Victoria 
Falls  of  the  river  on  Us  way. 

In  1856  an  important  addition  was  made  to  the  more 
exact  geography  of  Africa,  in  a  survey  of,  the  greater  part 
of  the  course  of  the  Orange  river,  by  Mr  Moffat,  a  son  of 
the  veteran  South  African  missionary. 

The  following  year  was  one  of  great  activity  in  African 

exploration.     Damara  Land,  in  the  south-west,  was  tra- 

d   versed  by  Messrs  Hahn  and  Rath  as  far  as  the  southern 

limit  of  the  Portuguese  territory  at  the  Cunene  river ,  Dr 

Bastian  was  exploring  the  interior  of  Congo  and  Angola, 

la.  and  Du  Chaillu  had  begun  his  first  journey  in  the  forest 

country  of  the  Fan  tribes  on  the  equatorial  west  coast. 

Under  the  auspices  of  the  Roy^il  Geographical   Society, 

ir.d  Captains  Burton  and  Speke,  already  distinguished  by  their 

penlous  journey  to  Harar,  a  trading  centre  in  the  Somali 

and  Qalla  conntiy  of  the  east  African  promontory,  set  out 

:  fccaxL  Zanzibar,  to  ascertiiin  the  truth  about  the  great  inland 


lakes  which  had  been  reports  by  the  Monibas  missionaries. 
Their  most  successful  journey  (1857-59)  resulted  in  the 
discovery  of  Lake  Tanganyika,  in  a  deep  basin,  between 
3°  and  8°  S.  lat.,  and  of  the  southern  portion  of  a  perhaps 
greats  lake  northward,  supposed  by  Speke,  its  discoverer, 
to  be  the  head  reservoir  of  the  Nild 

In  a  new  journey  in  the-  Zambeze  region  in  1859,  Dr 
Livingstone,* accompanied  by  Dr  I(irk,  traced  the  Shife 
river,  a  northern  tributary  of  the  Zambeze,  to  its  ouftow 
from  the  Nyassa,  the  most  souther^  of  the  great  African 
chain  of  fresh  lakes. 

About  this  time  also  several  travellers  (Petherick  (1858), 
Lejean,  Miani,  the  Poncets,  Antinori,  Debono,  Peney) 
were  adding  much  to  the  existing  knowledge  of  the  Upper 
White  Nile  from  the  Egyptian  side;  and  in  the  north  the 
Algerian  Sahara  was  being  explored  by  the  French  scien- 
tific traveller  Duveyrier. 

In  1860  Captain  Speke,  anxious  to  extend  knowledge 
of  the  great  inland  reservoirs  which  hdd  been  discovered  in 
his  former  journey,  and  to  connect  them  with  the  known 
countries  to  northward,  accompanied  by  Captain  Qrant, 
agab  left  Zanzibar.  Rcciching  a  point  on  the  north-western 
shores  of  the*  great  l|ike  which  he  had  previously  made 
known,  and  wludi  he  now  named  the  Victoria  Nyanza,  the 
traveller  thence  traced  the  outflowing  river  to  the  White 
Nile  at  Oondokoro,  thus  completing  a  great  link  in  the 
chain  of  African  discoveries,  which  binds  the^countiy  known 
from  the  east  coast  to  that  explored  from  the  side  of  Egypt 

Meanwhile  Dr  Livingstone  had  endeavoured  to  find  a 
way  to  his  newly-discovered  Lake  Nyassa  from  the  mouth 
of  the  Rovuma,  a  large  river  which  flows  to  the  Indian 
Ocean  near  Cape  Delgado,  and  which  was  also  reported  to 
take  its  rise  in  this  lake;  but  the  river  proved  to  be  un* 
navigable  beyond  a  point  not  far  from  the  sea.  He 
returned  then  (in -1861)  to  the  Shire  river;  and,  carrying 
a  boat  past  its  rapids,  launched  out  to  explore  the  whole 
length  of  Lake  Nyassa. 

A  series  of  important  journeys  by  Gerhard  Rohlfs  had 
now  (1861)  begun  in  Marocco  and  in  the  Maroccan  Ssdiara; 
and  on  the  equatorial  east  coast  region,  Baron  von  dcr 
Decken  had  extended  Rebmann's  information  in  the  region 
of  the  snowy  mountain,  Kilimari\jaro. 

In  the  south  the  artist  Baines  had  crossed  the  Kalahari 
Desert  from  Damara  Land  to  the  falls  of  the  Zambeze. 
In  1862  Petherick  made  an  important  journey  of  explora- 
tion in  the  Nile  region  west  of  Oondokoro. 

The  year  1864  was  marked  by  the  discovery  of  a  second 
great  reservoir  lake  of  the  Nile,  near  the  latitude  of  the 
Victopa  Nyanza,  by  Baker,  pushing  southward  from  Oon- 
dokoro. This  lake  the  discoverer  named  the  Albert  Nyanza. 
During  this  year  also,  Eohlfe  extended  his  travels  from 
Marocco  to  the  oasis  of  Tuat,  thence  making  his  way  to 
Ghadames  and  Tripoli;  in  Western  Africa,  the  officers  of 
the  French 'marine  stationed  at  the  Gaboon  explored  the 
delta  region  of  the  great  Ogowai  river;  and  Du  Cluiillu, 
in  a  second  journey  (1864-65),  entered  the  gorilla  country 
of  Ashango,  south  of  this,  river^  whilst,  on  the  east  coast. 
Baron  von  der  Decken  attempted  the  navigation  of  the 
Juba,  but  was  destined  to  fall  a  martyr  to  the  jealousies  of 
the  Galla  and  Somali  tribes,  whose  territories  the  river 
divides. 

After  a  short  stay  at  Tripoli,  the  traveller  Rohlfs  again 
turned  southward,  and  in  a  journey  which  lasted  from 
1865  to  1867,  crossed  the  whole  northern  continent^^first 
reaching  Lake  Chad  by  almost  the  same  route  as  that  for- 
rr^rly  taken  by  Barth,  and  thence  striking  south-westward 
by  a  new  path  to  the  Bight  of  Benin. 

lu  18G6  some  progress  was  made  in  discovery  in  tte 
west,  by  the  navigation  of  the  Ogowai  river  by  Walker,  for 
200  mUes  from  its  mouth.     Hahn  and  Rath  also  exteadtti 
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their  exploration  of  Dam&ra  *Land.     On  the  eastern  side 

Wakefield    Messrs  Wakefield  and  New,  the  successors  of  Krapf  and 

ftnU  New.    Rebmann  in  the  Mombas  Mission,  made  numerous  short 

journeys  in  the  Qalla  country,  and  the  former  collected 

very  valuable  native  information  respecting  the  countries 

lying  between  this  coast-land  and  the  great  lakes  of  the 

Livings       Nile  basin.     In  this  year  also  Dr  Livingstone  had  again 

stone.         entered  the  Rovuma  river,  beginning  that  greatest  of  all 

his  journeys  from  which  he  has  not  yet  (1873)  returned, 

and  the  outline  of  which  we  shall  notice  further  on. 

Still  farther  south,  in  1866-67,  the  discovery  of  gold  in 
the  mountains  between  the  Zambeze  and  Limpopo  rivers, 
Mauch.  by  the  pioneer  Mauch,  gave  great  impetus  to  exploration 
in  this  part  of  the  continent  The  years  1867-68  brought 
AbyMbilan  the  memorable  Abyssinian  campaign,  and  the  accurate  re- 
Ex  pedi-  cords  kept  of  the  line  of  march  on  the  high  Jahd  from 
tioQ-  Massowah  to  Magdala  formed  a  most  valuable  contribution 

to  African  geography. 

Most  important  <n  the  following  years  (1869-71)  were 

fichwein-     the  researdies  of  the  botanist,  Dr  Schweinfnrth,  in  the 

furtb.         region  of  the  complicated  network  of  tributaries  received 

by  the  White  Nile  west  of  Qondokoro,  during  which  he 

passed  the  water-parting  of  the  Nile  badn  in  this  direction, 

^nd  came  into  a  new  area  of  drainage,  possibly  belonging 

to  the  system  of  Lake  Chad ;  and  the  outsotting  of  a  great 

Daker's       Egyptian  military  expedition  (1869)  by  Sir  Samuel  Baker, 

Egyptian    for  the  purpose  of  exploration  of  the  Upper  Nile  and  of  the 

Fjcpcdi-      extermination  of  slave  traffic  on  the  river,  and  to  plant 

'^^^  Egyptian  military  posts  in  the  regions  visited. 

T^e  letters  received  from  time  to  time  in  this  country 
Liring-       ^^^  ^  livingstone  enable  us^  to  trace  roughly  his  move- 
ttone.         ments  from  1866  to  the  present  time  as  follows : — Arriving 
from  Bombay,  on  the  East  African-  coast,  near  the  mou^ 
«  of  the  Rovuma,  he  passed  up  the  ooune  of  this  river  to  the 

oonflneuco  of  its  main  tributary  branches^  one  coming  from 
the  north-west,  the  other  from  south-west     Following  the 
latter  arm,  the  traveller  appears  to  have  gone  round  the 
southern  end  of  the  Lake  Nyassa,  and,  marching  then  in  a 
north-wcst(Srly  direction,  ho  crossed  the  head  waters  of 
the  Aruangoa  tributary  of  the  Zambeze,  near  the  track 
of  Lacerda,  in  the  previous  centuiy;  ascending  a  high 
land,  he  came  upon  a  portion  of  the  Chambeze  river, 
belonging  to  a  different  basin,  and  continuing  in  a  north- 
(Uke         westerly  direction,  discovered  Lake  Liemba,  a  southern 
Liemba.  )   extension  of  Lake  Tanganyika,  in  April  1867.     Hience  he 
turned  to  the  Cazembe's  town,  and  in  journeys  northward 
and  southward  from  this  point,  made  laiown  the  twq  great 
(Lakee        lakes,  Moero  (Sept  1867),  and  Bangweolo  or  Bemba  (July 
M.>cro  and  1868),  which  form  part  of  a  new  system,  connected  by  the 
Bangweolo)  Qi^2Lmheze  (also  named  the  Luapula  and  Lualaba)  river  in  a 
basin  south  and  west  of  that  of  the  Tanganyika.     In  1 869 
Livingstone  had  made  his  way  to  Ujiji,  Burton's  halting- 
place,  on  the -eastern  shore  of  the  Tanganyika.     Hence, 
crossing  the  lake,  he  penetrated  the  dense  tropical  forests 
(Manyue-    and  swamps  of  Manyuema  country,  in  the  heart  of  the 
"•)•  southern  portion  of  the  continent,  and  during  1870-71 

traced  the  vast  river  (Lualaba)  flowing  out  of  the  Lake 
Moero,  in  its  north  and  westerly  course,  to  a  second,  and 
then  a  third  great  expansion — Lake  Kamalondo  the  one, 
and  the  other  a  still  unvisited  body  of  wr.ter  lyirg  in  about 
3*'  S.  lat,  and  25°  or  26°  E.  long;  also  learning,  by  native 
The  report,  that  the  Lualaba  (which  is  in  all  probability  the 

Lu&labttV  upper  course  of  the  mighty  Congo  river)  received  a  great 
tributary  from  south-westward.  This  south-western  arm 
also  expands  into  a  vast  lake,  which  Livingstone  has  named, 
in  anticipation,  Lake  Lincoln. 

Though  the  untruth  of  a  report  of  Livingstone's  death, 
near  the  Nyassa,  had  been  proved  by  an  expedition  sent 
out  on  his  track  by  th*»  Geographical  Society  of  London  in 
1867,  yet, -at  the  time  of  his  Manyuema  journey,  the  pro- 


bable fate  of  tho  great  traveller,  from  whom  no  news  had 
come  out  of  Africa  for  more  than  two  years,  became  a  mat- 
ter of  the  greatest  anxiety  among  all  classes  in  £urr>pe  and 
America.  This  led  to  a  special  mission  for  Dr  Livingstone's 
aid,  generously  fitted  out  at  the  cost  of  the  proprietor  of  an 
American  newspaper.  Stanley,  the  leader  of  this  cxpecu  fiu 
tion,  made  &  bold  march  from  Zanzibar  to  Ujiji,  on  Lake 
Tanganyika,  and  was  fortunate  in  meeting  the  great  travel- 
ler there,  returning  from  Manyuema,  broken  down  by  the 
severity  of  the  task  which  he  had  accomplished,  and  in 
need  of  everything.  A  boat  voyage  round  the  northern 
end  of  Tanganyika,  undertaken  in  the  latter  part  of  1871 
by  Livingstone  and  Stanley  together,  proved  that  tbis  great 
lake  has  no  apparent  outlet  in  a  northerly  direction,  and 
leaves  the  question  of  its  drainage  in  considerable  doubt 

Recruited  in  health,  and  supplied  with  stores  and  fol- 
lowers, Livingstone  is  believed  to  have  started  afresh  from 
Unyanyembe,  a  point  midway  in  the  route  from  Zanzibar  to 
Ujiji,  where  he  parted  with  Stanley,  in  autumn  of  1872,  to 
carry  out  a  projected  journey,  in  which  he  will  dear  up 
all  doubts  respecting  the  ultimate  direction  of  the  great 
Lualaba  river. 

Of  the  expeditions  whidi  have  been^  progressing  in  Africa 
contemporaneously  with  these  later  joumeya  of  Dr  Living- 
stone, that  of  Sir  Samuel  Baker  is  perhaps  the  most  im- 
portant, though  its  story  has  until  now  been  one  of  almost 
continuous  hardship  and  disaster.  Up  to  the  middle  of  the 
year  1870,  at  which  time  the  expedition,  consisting  of  up- 
wards of  1500  men,  with  numerous  vessels,  had  safely  euic 
reached  a  point  on  the  Nile  in  9°  26'  N  lat,  all  appear?  to 
have  gone  well ;  but  beyond  this  the  passages  of  the  river 
had  become  choked  with  overgrowth  of  vegetation,  and 
eadi  yard  of  advance  had  to  be  cut  through  this  living  bar 
rier ;  disease  broke  out  among  the  troops,  and  the  expedi- 
tion was  reduced  to  the  greatest  straits.  In  the  end,  hov  • 
ever,  it  appears  to  have  been  complet^y  successful,  and 
before  Sir  Samuel  Baker's  return  to  EJgypt  in  1873,  the 
whole  couhtry,  as  far  south  as  the  equator,  had  been  taken 
possession  of  in  the  name  of  Egypt,  and  several  garrisona 
had  been  planted  to  mp.intain  the  hold. 

Knowledge  of  the  qch  country  between  the  Transvaal 
Kcpublic  and  the  Zamoeze  aas  extended  with  wonderful 
rapidity,  through  the  exertions  of  the  pioneers  Mauch,  Mohr,  t- 
Baines,  Elton,  and  St  Vincent  Erskine,  so  that  this  region  ^ 
has  now  almost  passed  out  of  the  category  of  lands  in  which  [ 
geographical  discoveries  can  be  made.     A  point  of  great ' 
interest  in  the  progress  of  the  exploration  of  this  cunntrr 
was  tho  discovery  by  Mauch,  in  1871,  of  the  rains  of  a:i 
ancient  city  or  fortress,  named  Zimbaoe,  certainly  not  oi 
African    construction,   about   200    miles  due  wcist  frqir 
Sofala,  in  lat  20°  15'  S.,  long.  SO**  45'  E.,  through  which  it 
has  been  sought  to  identify  this  region  with  the  Ophir  of 
'Scripture.     The  finding,  in  1869,  Of  rich  diamond  fieUls  in 
the  upper  valley  of  the  Orange  river,  and  in  that  of  it« 
tributary  the  Vaal,  caused  a  rush  of  emigration  to  these 
districts,  and  tended  still  further  to  develop  this  portion  of 
Africa. 

North  African  exploration  is  also. vigorously  ppogrrriing. 
In  the  west,  during  1869,  Winwood  Keade  made  a  journey  r 
from  Sierra  Leone  to  the  head  of  the  Niger,  and  from  180*7  "  ■ 
onwards  M.  Munzingcr,  consul  at  Massowa,  has  greatly  " 
extended  our  knowledge  of  Northern  Abyssinia.    A  notable 
journey  of  exploration  in  the  Sahara  remains  to  l>e  men- 
tioned.     In  1869  Dr  Nachtigal  was  oppointed  to  carry  r- 
presents  from  the  King  of  Prussia  to  the  Sultan  of  Bomu, '  • 
on  Lake  Chad,  in  acknowledgment  of  that  potentate's  aid 
to  former  travellers.     Besides  accomplishing  this  mussinn, 
this  explorer  hasadded  very  considerably  to  our  knowledge  of 
the  Eastern  Sahara  by  investigating  the  central  mountainous 
country  of  Tibesti,  hitherto  only  known  by  repqUt;  and  in 
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Dore  recent  journeys,  still  being  continued,  he  has  proved 
the  e;cistence  of  an  outflowing  river  from  Lake  Chad,  which 
has  hitherto  been  believed  to  be  a  terminal  lake,  the  fresh- 
ness of  its  waters  having  on  this  account  appeared  an 
anomaly  in  physical  geography. 

With  the  double  purpose  of  affording  support  to  Dr 
Livingstone,  and  of  adding  to  the  geography  of  Equatorial 
pl  Africa,  two  expeditions  were  fitted  out  by  the  Royal  Geo- 
^^-  graphical  Society  in  1872.  One  of  these,  led  by  Lieut. 
J  Cameron,  was  planned  to  follow  the  footsteps  of  Living- 
ion  stone  in  his  present  journey  from  the  eastern  side,  entering 
the  country  by  the  ordinary  trade  route  from  Zanzibar  to- 
wards the  Tanganyika  This  expedition  started  from  Zan- 
zibar early  in  1873,  under  the  auspices  of  Sir  Bartle  Frere's 
mission,  and  has  now  made  considerable  progress  towards 
the  interior.  The  other,  named  the  "  Livingstone  Congo 
Expedition,"  under  Lieuts  Grandy,  is  to  pass  from  the 
west  coast  to  the  mterior,  by  following  the  river  Congo. 
which  is  almost  without  doubt  the  lower  course  of  the  great 
Lualaba  river,  about  to  be  further  explored  by  Dr  Living- 
stone coming  to  it  from  the  eastern  side.  The  latest 
accounts  from  thi£  expedition  are  also  in  the  highest 
degree  favourable,  and  an  advance  of  upwards  of  150  miles 
has  already  been  made  from  Loanda.  A  new  expedition, 
under  the  leadership  of  the  indefatigable  traveUer  Rohlf s.  is 
now  in  preparation,  and  is  destined  to  explore  the  unknown 
portions  of  the  Libyan  desert 

Thu3  the  exploration  of  the  great  continent  is  slowly 
advancing  year  by  year,  but  with'  earnest  and  unceasing 
prL'j^ress.  As  yet  the  only  portions  of  Africa  of  which  wo 
poi  ess  any  approach  to  an  accurate  topographical  know- 
ledge are,  the  Cape  Colony  and  Natal  under  British  rule 
in  the  south,  the  French  colony  of  Algeria,  the  Portuguese 
po-' session  of  Angola,  and  Egypt  and  Tunis,  dependent  on 
iLe  Turkish  Empire,  in  the  north. 

Throughout  the  rest  of  the  continent,  a  network  of  routes 
p.ccomplished  by  travellers  gives  in  most  parts  the  great  ont- 
Lne  of  its  features;  where  these  lines  interlace  more  closely, 
03  in  the  South  African  Republics,  and  in  Abyssinia,  the 
general  aspect  of  the  land  is  now  so  well  known  as  to  pre- 
clude the  possibility  of  any  important  geograpjiical  dis- 
covciy  there ;  elsewhere,  however,  the  gaps  between  the 
tracks  are  wider.  In^  the  vast  inhospitable  region  of  the 
Saiiara  there  are  great  areas  still  unknown  to  civilised  man, 
and  the  equatorial  region  of  dense  forests  in  Central  Africa 
IS  still  one  of  the  greatest  terrce  tncog^i/itct  of  the  globe 

The  origin  and  meaning  of  the  name  of  this  great  con- 
tinent Las  b^eo  o  fertile  subject  for  conjecture  among 
philologists  and  antiquaries  By  the  Greeks  it  was  called 
Libya,  Aiffvrf,  and  by  the  Romans  Africa.  Varro  believed 
lie  had  found  the  etymology  of  the  former  in  Libs,  the 
Oreck  name  of  the  south  wind  ,  and  Servius,  the  scholiast 
j:i  Virgil,  proposed  to  derive  the  other  from  the  Latin  word 
(iprica  (sunny),  or  the  Greek  word  a-phrikS  (without  cold). 
It  w  more  probable  that  the  name  Lil^ya  was  derived  by 
the  Greeks  from  the  name  of  the  people  whom  they  found 
in  possQSsxoh  of  the  country  to  the  westward  of  Egypt,  and 
uJiU  are  believed  to  have  been  those  that  are  called  in  the 
Hebrew  Scriptures  Leiuibim  or  Lubinu  With  respect  to 
(he  word  AJrictL,  Suidas  tells  U3  that  it  was  the  proper 
f-ime  of  that  great  city  which  the  Romans  called  Carthayo^ 
in.i  tbe  Greeks,  Kardiedon.  It  is  certain,  at  least,  thai  it 
V  is  applied  originally  to  the  country  in  the  immediate 
ncighboiirbood  of  Carthage,  that  part  of  the  continent  first 
known  to  the  Romans,  and  that  it  was  subsequently  ex- 
pended with  their  increasing  knowledge,  till  it  came  at  last 
u.  mdude  the  whole  continent  Gf  the  moaning  of  the 
r.ijne.  the  language  of  Carthage  itself  suppbes  a  simple 
-ikJ  o.atnral  explanation  ,  the  word  AfrygaU,  signifying  o 
•t^arato  establishment,  or  in  other  words  a  colony,  as 


Carthage  was  of  Tyre.  So  that  the  Fhcemcians  of  oU, 
at  home,  may  have  spoken  of  their  Afrygah,  just  aa  we 
speak  of  our  colonies.  Be  thai  as  it  may,  the  Arabs  ol 
the  present  day  still  give  the  name  of  Afrygah  or  Airikiyali 
to  the  territory'  of  Tunis.  It  may  also  be  remarked,  that 
the  name  seems  not  to  have  been  used  by  the  Romam 
till  after  the  time  of  the  first  Punic  war,  when  they  became 
first  acquainted  with  what  they  afterwards  called  Africo 
Propria, 

Afnai  bes  between  the  latitudes  of  38*  N.  and  35*  S.,  PosJuoi, 
and  is  of  all  the  continents  the  most  triily  tropical  It  is,  "><*  txxoA 
strictly  speaking,  an  enormous  peninsula  attached  to  Asia 
by  the  isthmus  of  Sues.  The  most  northern  point  ia  the 
Cape,  situated  a  little  to  the  west  of  Cabo  Blanco,  and 
opposite  Sicily,  which  lies  in  hit.37'*  20'  40*  N.,  long.  9' 
41'  E.  Its  southernmost  point  is  Cabo  d  Agulhas,  in  34* 
49'  15*  S.;  the  distance  between  these  two  points  being 
4330  geographical,  or  about  5000  English  miles.  The 
westernmost  point  is  Cabo  Verde,  in  long  17'  33'  W..  its 
easternmost  Cape  Jerdaflfun,  in  long.  51**  21  E.,  lat  10"  25' 
N.,  the  distance  between  the  two  points  being  about  the 
eataie  as  its  length.  The  western  coasts  are.  washed  by  the 
Atlantic,  the  northern  by  the  Mediterranean,  and  the 
eastern  by  the  Indian  Ocean 

Tlie  form  has  been  likened  to  a  triangle,  or  to  an  oval,  form. 
but  such  a  comparison  is  scarcely  warranted,  it  being  of  an 
irregular  shape,  the  northern  half  rounding  off,  the  southern 
one  contracting  and  terminating  in  a  point 

The  superficial  extent  of  Africa  has  never  been  accurately  Saperfieial 
determined,  but  may  be  taken  at  9,858,000  geograpbical  «**®^^ 
square  miles,  exclusive  of  the  islands.     It  is  large)*  than 
either  Europe  or  Australia^  but  smaller  than  Asia  and  the 
New  World. 

The  coast  line  of  Africa  is  very  regular  and  unbroken,  Coast  lint 
presenting  few  bays  and  peninsulaa     The  chief  indentation  ^^  *°*^*"' 
is  formed  by  the  Gulf  of  Guinea,  with  its  two  secondary      ^^^ 
divisions,  the  Bight  of  Benin  and  the  Bight  of  Biaf  ra.     On 
the  northern  coast,  the  Quli  of  Sidra  and  the  Gulf  of  Kabes 
must  be  mentioned,  and  on  the  eastern  coast  the  Gulf  of 
Arabia. 

The  physical  configuration  may  be  considered  under  two  Plijsicai 
heads,  the  great  lower-lands  and  plains  of  Northern  Africa,  ^oofigui*. 
and  the  great  table-lands,  with  their  mountain  ranges  and 
groups,  of  Central  and  Southern  Africa.  The  great  northern 
lower-land  comprises  the  Sahara,  the  Lake  Chad  region, 
and  the  valley  of  the  Lower  Nile.  The  Sahara  is  by  no 
means  a  plain  throughout,  bvtfor  the  greater  part  it  rises 
into  table-lands,  interspersed  witb  mountain  groups  of 
GOOO  feel  elevation,  and  probably  more,  and  the  term 
lower-lands  can  only  be  applied  to  it  in  a  general  way,  to 
distinguish  it  from  the  more  elevated  region  to  the  south. 

The  Sahara  has  often  been  pictured  as  a  monotonouf 
and  immense  expanse  of  sand ;  but  nothing  could  be  more 
erroneous,  as  the  greatest  variety^  exists  in  the  physical 
configuration  of  its  suriace,  as  well  as  in  its  geological 
features.  Our  knowledge  is  as  yet  too  scanty  to  enable  us 
to  trace  its  features  in  every  part  On  the  north,  this  great  The 
desert  is  fringed  with  extensive  table-knds,  which  in  some  ?*^^f^ 
places  rise  abruptly  from  the  Mediterranean,  as  the  great  ^°  xLna^ 
plateau  of  Barbary,  extending  through  Marocco,  Algena> 
and  Tunis,  and  the  table-land  of  Barca,  elevated  1500  fect> 
and  gradually  descending  towards  the  Delta  of  the  Nile. 
This  elevated  ground  is  succeeded  to  the  south  by  a 
depressed  region,  which  extends  from  the  Great  Syrtis  or 
Gulf  of  Sidra.  in  a  general  direction  as  far  as  Middle 
Egypt,  and  comprises  the  oases  of  Augila  and  Siwah.  So 
gieatly  depressed  is  this  region,  that  the  level  of  the  oasis 
of  Siwah  is  100  feet,  and  m  one  place  (Bahrein)  even  167 
feet  below  the  level  of  the  sea  The  western  portions  of  this 
country,  between  the  oases  of  Angila  and  Siwah,  explored  in 
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1869  by  the  traveller  Boblfs,  were  found  to  be  everywhere 
from  1 00  to  150  feet  beneath  the  level  of  the  Mediterranean ; 
and  M.  de  Lesseps,  in  conducting  a  survey  from  the 
Egyptian  side,  found  the  eastern  part  to  be  much  beneath 
the  level  of  the  Nile.  Here  then  must  be  one  of , the 
gi*catest  areas  of  depression  in  the  land  of  the  globe,  com- 
parable with  that  which  surrounds  the  Caspian  Sea.  This 
depressed  region  is  again  followed  by  a  table-land  of  con- 
siderable extent  and  width,  extending  from  the  Gulf  of 
Kabes  in  a  southerly  direction,  along  the  Tripoline  shores^ 
and  probably  traversing,  in  the  same  direction,  the  Libyan 
Desert,  and  reaching  as  far  as  the  Nile,  near  the  first 
cataract  Its  north-western  part,  as  far  as  Sokna,  consists 
ol  the  Hamadah,  a  stony,  dreary,  and  extensive  table-land, 
of  from  1500  to  2000  feet  high,  "  which  seems  to  be  like 
a  broad  belt  intercepting  the  progress  of  commerce,  civili- 
sation, and  conquest,  from  the  shores  of  the  Mediterranean 
to  Central  Africa."  Near  Sokna  this  plateau  breaks  up 
^d  forms  what  are  called  the  Jebel-es-Soda,  or  Black 
Mountains,  a  most  picturesque  group  of  cliffs ;  and  a^in, 
on  the  route  from  Murzuk  to  Egypt,  it  also  breaks  into 
huge  cliffs,  and  bears  the  name<of  £l-Harouj.  The  whole 
of  the  central  portion  of  the  Northern  Sahara,  as  far  south 
as  the  plateau  of  Air  or  Asben,  is  occupied  by  similar  bare 
«  table-lands,  with  lower  areas  of   sand  dunes  between. 

Numerous  wadys,  the  only  inhabited  parts  of  the  oountty, 
intersect  the  slopes  of  these  plateaux.  The  country  of 
Aha^gar,  between  23°  and  29S  N.  lat.,  and  S""  R  long., 
appears  to  form  the  central  elevation  from  which  the  greater 
of  these  dry  water-courses  radiate ;  from  it  a  series  of  long 
wadys — one  of  them,  the  wady  Rharis  or  Igharghar,  being 
about  600  miles  in  length — run  northward  towards  a 
depressed  country  which  lies  inland  from  the  Gulf  of 
Cabes,  and  contains  several  salt  lagoons,  covered  with  a 
few  feet  of  water  in  winter,  but  dried  up  in  summer,  and 
lying  considerably  below  the  Mediterranean  leveL  Other 
wadys  radiate  west  and  south-west  from  Ahaggar  to  the 
unknown  region  of  the  Sahara,  which  lies  between  this  and 
the  northern  bend  of  the  Niger.  The  most  truly  desen 
region  of  the  Sahara  is  an  irregular  belt  of  shifting  sand 
dunes,  the  "  Erg "  or  "  Areg,"  which  stretches  from  the 
lagoons  above  referred  to  near  the  Mediterranean  coast 
south-westward  to  near  the  river  Senegal  and  the  Atlantic, 
in  an  unbroken  chain  for  upwards  of  2000  miles,  and  hav- 
ing an  average  width  of  perhaps  200  miles.  In  this  sand 
belt  the  wadys  of  the  inward  slope  of  the  plateau  of  Barbary 
terminate,  excepting  the  Wady  Saura,  which  crosses' the 
Ei:g  to  the  important  oasis  of  Tuat,  near  the  centre  of  its 
southern  border,  and  the  Wady  Draa,  which  turns  to  the 
Atlantic  coast.  From  Wady  Draa  a  great  plain  extends 
along  the  western  shore  as  far  as  the  river  Senegal,  and 
probably  continues  as  such  to  the  east  towards  Timbuktu, 
and  thence  to  Lake  Chad.  Thus  it  appears  that  the 
western  half  of  the  Sahs^  is  surrounded  by  a  broad  belt 
of  plains  and  depressions,  the  central  parts  being  formed 
by  extensive  table-lands,  with  occasional  mountain  knots, 
such  as  that  which  forms  the  fertile  kingdom  of  Air  and 
Asben,  the  culminating  points  of  which  are  from  4000  to 
5000  feet  high. 

The  eastern  portion  of  the  Sahara  appears  to  have  nearly 
the  same  general  elevation  as  the  western,  half,  and  near 
its  centre  several  fertUe  mountain  regions,  comparable  with 
that  of  Asben,  are  known.  Such  is  the  mountainous  country 
of  Borgu,  north-east  of  the  kingdoms  which  surround  Lake 
Chad,  and  Tibesti,  north  of  it,  in  the  centre  of  the  Tibbu 
district,  recently  explored  by  Dr  Nachtigal,  who  found  rich 
vegetation  and  abundant  animal  life  in  the  valleys  of  this 
So!th         ™o^tain  group. 

AfrtcAii  To  the  south  and  east  of  tjie  region  just  described 

pUt«aa.      Africa  may  bo  considered  as  one  connected  mass  of  elevated 


land,  comprising  the  most  extensive  table-lands,  as  well  aa 
high  mountain  groups  and  chains. 

The  great  mass  of  the  African  plateau  land  is  to  sontlh 
ward  of  the  10th  parallel  of  N.  latitude,  but  it  is  pro- 
longed on  the  eastern  side  almost  to  the  north  (x>ast 
of  the  continent  by  the  wedge-shaped  table-land  of  Abys- 
sinia, the  highest  surface  in  Africa,  and  by  the  mcuD- 
tains  which  extend  from  it  between  the  lower  course  of  the 
Nile  and  the  Red  Sea.  The  terminal  point  of  the  high 
land  in  this  direction  may  be  said  to  be  Jebel  Att^  », 
which  rises  ufilnediately  west  of  Suez  to  a  height  of  2iV' 
feet  From  this  point  to  the  southern  extremity  of  th  : 
continent  the  eastern,  and  generally  higher  edge,  of  ti 
great  plateau  runs  in  an  almost  unbroken  line.  Fassii .; 
southwards  along  its  margin,  the  most  prominent  heigliu 
before  the  table-land  of  Abyssinia  is  r^ched  are  Mounts 
Elba,  6900,  and  Soturba,  6000  feet  in  elevation,  near  the 
middle  of  the  African  coast  of  the  Bed  Sea.  There  m&j, 
however,  be  greater  heights  in  the  little  known  region  cf 
Nubia,  which  lies  between  these  mountains  and  the  Nile. 

The  eastern  slopA  of  the  Abys^ian  plateau  begins  m- 
mediately  south  of  the  port  of  Massowah,  and  is  a  uni- 
form line  of  steep  descent,  unbroken  by  any  river,  folMi^ 
abruptly  fyom  an  average  height  of  7000  feet  to  lis 
depressed  'plain  which  here  skirts  the  coast  of  the  TA 
Sea.  This  edge,  which  extends  southward  for  at  k^. 
800  miles,  forms  the  water-parting  of  the  rivers  which  L-v 
furrowed  deeply  into  th^  opposite  slopes  of  the  plati^u. 
and  appears  to  be  higher  than  the  general  surface  of  tb;- 
country;  yet  several  lofty  groups  of  mountains  rising  from 
the  level  of  the  high  land  attain  a  much  greater  elevatici:, 
and  Mount  Abba  Jared,  the  highest  known  point,  is  esti- 
mated at  15,000  feet  above  the  sea.  Between  the  D05t 
southern  part  of  Abyssinia  which  is  known  and  tho 
equator,  where  the  edge  of  the  plateau  has  again  beeB 
partly  explored,  a  long  «pace  of  unknown  country  inter- 
venes; but  there  is  every  reason  to  believe  that  the  slope 
is  continuous.  Momit  Kenia,  18,000  feet,  and  Kilima 
njaro,  18,715  feet,  the  highest  points  in  all  Africa,  mark 
the  eastern  edge  under  the  equator;  further  south  on  th^ 
inland  route  from  Zanzibar  to  the  Tanganyika,  the  edge  ij 
known  a^  the  Rubeho  Mountains,  wiUi  a  height  of  57(Xi 
feet  at  the  pass  by  which  they  are  crossed  on  the  oaiaTsn 
route.  Still  further,  the  edge  is  again  known  where  it 
forms  a  rampart,  called  theNjesa,  walling  in  IheNyassaLaka 
From  this  point  Mount  Zomba,  7000  feet  high,  near  Lake 
Shirwa,  Mount  Milanje,  8000  feet,  and  Mount  Clarendoa, 
6000  feet;  carry  it  south  to  where  the  y^n^bcasg  river  makes 
the  first  break  in  its  uniform  b*n&  The  narrows  and  rapidj 
of  Lupata,  below  the  town  of  Tete,  mark  the  point  at  wbicli 
the  river  breaks  through  the  plateau  land  to  the  coast  slope 
beneath  it.  Passing  the  river,  the  eastern  edge  is  airaia 
followed  in  the  Mashona  and  Matoppo  Mountains  (tliCv 
feet)  01  Mosilikatse*s  kingdom,  from  which  heights  the 
chief  tributaries  of  the  Limpopo  river  flow.  At  the  head- 
waters of  that  river  the  plateau  edge  forms  the  Hooge  Veldt 
of  the  Transvaal  Republic  which  joins  with  the  KiOhbnibi 
or  Drakenberg.  The  portion  of  the  edge  which  besis  tLu 
name  is  specially  prominent:  it  runs  southward  in  a  huge 
wall  of  rocky  crags  which  support  the  table-land  belimd 
for  500  miles,  almost  parallel  with  the  coast,  and  at  a  dxr 
tance  of  1 50  miles  from  it,  having  Zuhi  Land,  Natal,  acd 
CafTraria  on  the  slopes  of  the  spurs  which  it  throws  dowu 
to  the  coast  In  the  Transvaal  Republic,  where  the 
Drakenberg  joins  the  Hooge  Veldt,  the  edge  attains  a 
height  of  8725  feet  in  the  summit  named  after  the  explorer 
Mauch,  but  it  is  highest  where  it  forms  tho  interior  liui' 
of  Natal,  and  where  Cathkin  Peak  rises  to  10,357  fes( 
above  tho  sear 

As  in  Abyssinia,  so  here^  this  part  of  the  eastern  pb'" '' 
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edge  is  ihe  great  water-parting  of  the  eontinent,  and 

the  Btreams  which  form  the  Orange  river  flow  down  its 

inward  slope.    There  is  no  break  in  the  continuance  of  the 

edge  where  it  passes  round  from  the  Drakenberg  to  form 

the  inmost  and  highest  of  the  alternate  ridges  and  terraces 

of  the  Cape  Colony.     It  is  now  named  in  successive  parts 

itbem    from  east  to  west  the  Storm  Berge,  the  Zaar  Berg,  Schnee 

l«o^tli8  Berge,  Nieuwo-veld,  and  Rogge-veld,  the  last-named  por- 

^^'     tion  of  the  edge  turning  northward  with  the  bend  of  fhe 

western  coast.      Its   greatest   height  within    the  Cape 

Colony  is  in  Compass  Berg,  the  summit  of  the  Schnee 

Bergc,  8500  feet  above  the  sea. 

The  outer  terraces  of  the  Cape  Colony,  in  which  two 

chief  ridges  may  be  traced,  lie  closer  together;  and  much 

nearer  the  coast;  between  these  and  the  inmost  or  chief 

edge  is  the  dry  elevated  region  known  as  the  Great  Earroa 

Their  elevation  is  also  very  considerable,  though  they  are 

broken  through  by  lines  of  drainage  sloping  from  the  chief 

edge;  the  part  of  the  middle  ridge,  which  is  named  the  Little 

Zwarte  Boge,  attains  7628  feet,  and  several  points  in  both 

are  upwards  of  6000  feet  above  the  sea.     Table  Mountain, 

a  well-known  and  flatrtopped  mass  of  granite  overhanging 

Cape  Town,  3550  feet  high,  is  the  nucleus  of  the  peninsula 

which  extends  south  to  fonn  the  Cape  of  Good  Hope,  but  is 

altogether  separated  from  the  mountain  ridges  of  the  colony. 

\tn       l^e  western  edge  of  the  great  African  plateau  is  generally 

t  o{  the  lower  than  the  eastern,  since  the  whole  slope  of  the  continent 

"^     is  more  or  less  from  the  great  heights  on  its  eastern  side, 

towards  the  west,  but  it  is  also  clearly  traceable,  and  of  great 

height  throughout     Rounding  the  western  side  of  the  Cape 

Colony,  the  three  ridges  above  noticed  run  together,  and 

decrease  somewhat  in  elevation  as  the  mouth  of  the  Orange 

river  is  approached.     Their  elevation  at  the  point  of  union 

in  Lfttle  Namaqua  Land  is  still  very  considerable ;  and  here 

Mount  Welcome  attains  5130  feet,  and  Vogelklip,  to  north 

of  it,  4343  feet  above  the  sea.     Beyond  the  Orange  river  in 

Namaqua  and  Damara  Lands,  the  western  edge  continues  in 

one  or  more  terraces  parallel  to  the  coast.     Mount  Omatako, 

in  the  latter  country,  rises  to  8800  feet.     Northward, 

through  Benguela  and  Angola,  a  more  broken  series  of  ridges 

and  terraces  mark  the  descent  from  the  interior  plateau,  and 

the  great  Congo  river  breaks  through  to  the  coast-land  at 

the  place  where,  it  forms  the  cataracts  of  the  narrow  gorge 

of  Yellala.     Sierra  Complida  is  the  name  given  by  the 

Portuguese  to  that  part  of  the  western  edge  which  runs 

between  the  Congo  and  the  rapids  of  the  lower  Ogowai 

river  on  the  equator.     On  the  plateau  edge  at  the  southern 

side  of  this  river,  Du  Chaillu  has  made  known  a  mountain 

of  12,000  feet  in  elevation;  and  t&e  furthest  point  which 

has  been  reached  on  the  Ogowai  was  in  the  vicinity  of  high 

mountains.     Passing  the  Ogowai,  and  following  the  coast 

of  the  Bight  of  Biafra,  the  edge  is  now  known  as  the  Sierra 

do  Crystal    The  Camaroon  mountains,  at  the  head  of  the 

gulf,  form  a  high  peninsula  of  volcanic  mountains,  rising 

to  13,700  feet;  but  are  isolated  from  the  platesn  lands, 

and  belong  rather  to  the  remarkable  line  of  volcanic  heights 

nrhich  shows  itself  in  the  islands  of  Fernando  Po,  Prince's 

Island,  St  Thomas,  and  Annobon,  stretching  away  into  the 

ocean  in  the  direction  of  St  Helena.     From  the  Sierra  do 

Crystal  the  plateau  edge  inclines  towards  the  lower  course 

of  the  river  Niger  to  a  point  above  its  delta,  and  below  the 

confluence  of  the  Benue,  and  then  turns  abruptly  to  the  east. 

The  heights  which  skirt  the  northern  coast-land  of  the 

Gulf  of  Guinea,  and  which  stretch  as  far  as  the  head-waters 

of  the  Senegal  and  Gambia,  and  in  the  inner  slope  of  which 

the  Niger  also  has  its  sources,  may  be  considered  as  an 

extension  from  the  great  plateaxu     But  they  are  of  smaller 

general  elevation;  and  that  best  known  part  of  the  ridge, 

which  has  the  name  of  the  Kong  Mountains,  is  apparently 

not  higher  than  from  2000  to  3000  feet. 


The  northern  edge  of  the  great  African  plateau  is  almost  Northem 
unknown;  but  there  are  evidences  that  it  runs  eastward  ^8«  «'  tte 
between  the  4th  and  8th  parallels  of  N.  latitude,  to  a  point  P^***«"* 
at  which  it  is  weU  known,  and  where  the  Nile  falls  over  its 
slope,  forming  the  succession  of  rapids  above  Gondokoro. 
The.character  of  the  upper  Benue  nver  is  that  of  a  mountain- 
bom  river;  and  Mounts  Alantika,  1Q,000  feet  high,  and 
Mindif  6000  feet,  which  nse  to  southward  of  Lake  Chad, 
seem  to  be  the  outliers  of  the  plateau  edge  in  which  the 
Benue  has  its  sources.     Beyond  the  Nile  the  margin  of  the 
plateau  curves  northward,  to  form  the  inner  slope  of  the 
Abyssinian  table-land. 

The  general  elevation  of  the  surface  Of  the  great  African 
plateau,  the  limits  of  whidi  have  now  been  traced,  may 
be  taken  at  from  3000  to  4000  feet  above  the  sea;  but 
its  surface  presents  very  great  undulations,  from  the 
depressions  which  are  occupi^  by  some  of  the  great  lakes, 
to  the  high  mountains  which  rise  above  its  average  level. 
The  most  prominent  of  these  interior  masses  yet  known  Heighti 
are  the  Blue  Mountains,  discovered  by  Baker,  rising  from  in  the  in- 
the  western  shore  of  the  Albert  Lake  to  a  height  of  per-  teriorof  the 
haps  10,000  feet,  and  which  are  believed  to  extend  south-  P**^"* 
ward  to  unite  with  the  Balegga  Mountains,  made  known 
by  Livingstone  in  his  journey  of  1871,  north-west  of  Lake 
Tanganyika;  these  again  are  believed  to  join  with  the 
mountains  which  rise  midway  between  the  Victoria,  the 
Albert  Nyanza,  and  the  Tanganyika,  dividing  the  drainage 
to  these  vast  lakes,  and  rising  here  in  Mount  M^umbiro  to 
upwards  of  10,000  feet  Another  great  central  line  of 
heights  which  also  had  an  important  part  in  directing  the 
water-shed  of  the  interior  of  South  Africa,  runs  from  the 
north  of  the  Nyassa  Lake,  where  it  is  named  the  Lobisa 
plateau,  through  the  Mudunga  Mountains,  which  separate 
the  drainage  of  the  Lualaba  and  its  lakes  ^m  that  of  the 
Zambcze  basin,  westward  to  the  heights  in  the  far  interior 
of  Angola,  known  as  the  Mossamba  Mountains,  and  from 
which  rivers  flow  in  alV  directions. 

The  plateau  of  Baibary,  in  the  north  of  the  continent,  PUtetu  of 
beyond  the  lower  land  of  the  Sahara,  is  a  distinct  and  Bubsry. 
separate  high  land,  stretching  from  Cape  Bon,  on  the  Medi- 
terranean coast  opposite  Sicily,  in  a  south-westerly  direction 
to  the  Atlantic  coast,  through  Tunis,  Algeria,  and  Marocca 
The  eastern  portion  of  it  in  Algeria  and  Tunis  rises  in  a 
broad  plateau  from  2000  to  3000  feet  in  general  height, 
with  outer  heights,  enclosing  an  elevated  steppe,  at  a 
distance  of  ab6ut  100  miles  apart.  On  the  west,  where  it 
enters  Marocco,  these  outer  ridges  draw  together  and  form 
the  high  ranges  of  the  Atlas  Mountains,  rising  to  a  much 
greater  elevation,  and  attaining  11,400  feet  in  the  summit 
named  Mount  Miltsin. 

The  African  continent,  as  far  as  it  has  yet  been  explored, 
seems  to  be  the  portion  of  the  globe  least  disturbed  by 
volcanic  action.  The  known  active  volcanoes  in  the  con- 
tinent are  those  of  the  Camaroon  Mountains,  on  the  coast 
of  the  Gulf  of  Guinea  in  the  west,  and  the  Artali  volcano 
in  the  depressed  region  of  the  salt  desert  which  lies  be 
tween  the  Abyssinian  plateau  and  the  Red  Sea.  This 
latter  volcano  is  probably  a  part  of  the  system  with  which 
the  volcanic  island  of  Jebel  Tur,  in  the  Red  Sea,  near  the 
same  latitude,  is  connected.  One  other  active  volcano  only  Greater 
is  known  by  report, — the  Njemsi  volcano,  in  the  country  geological 
between  Mount  Kenia  and  the  Victoria  Lake.  Shocks  f«»tore«- 
of  earthquake  appear  to  be  almost  imknown  in  any  part 
of  the  continent  It  has  been  pointed  out  by  the  kte 
Sir  Roderick  Murchison  that  the  older  rocks  which  are 
known  to  circle  round  the  continent,  unquestionably  in- 
cluded an  interior  marshy  or  lacustrine  country,  and  that 
the  present  centre  zone  of  waters,  whether  lakes,  rivers, 
or  marshes,  extending  from  Lake  Chad  to  Lake  Ngair.i, 
are  but  the  great  modem  residual  phenomena  of  those 
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of  a  mesozoic  age.  ^e  surface  of  the  South  African 
continent  has  nut  beea  divcrsifiud  in  recent  times  by  the 
outpouring  of  lava  streams,  or  broken  up  by  the  effoi'ts 
of  subterranean  heat  to  escape.  Nor  has  it  been  sub- 
jected to  those  great  oscillations  by  which  the  surfaces 
of  many  other  countries  have  been  so  placed  under  the 
waters  of  the  ocean  as  to  have  been  strewed  over  with 
ernilic  blocks  and  uiarine  cxuviao.  The  interior  of  South 
Africa  may  therefore  bo  viewed  as  a  country  of  very 
ancient  conservative  terrestrial  character.  Knowledge  of 
the  special  geology  of'  Africa  is  yet  confined  to  the  few 
paits  of  the  continent  in  which  Europeans  have  perma- 
pcntly  settled.  In  this  respect  th^  southern  region  of  the 
Cape.  Colony  and  Natal  have  advanced  furthest,  and  their 
geological  features  have  been  mapped  out  with  some 
accuracy.  Elsewhere  in  the  continent,  excepting  in  Algeria 
and  Angola,  light  has  only  been  thrown  along  the  line 
followed  by  the  few  explorers  who  have  given  attention  to 
this  subject. 
Minerals  Among  the  minerals  of  Africa,  salt  is  widely  distributed, 
*da  metals,  though  in  some  districts  wholly  wanting.  Thus  in  the 
Abyssinian  high  land  the  salt,  which  is  brought  up  in  small 
blocks  from  the  depressed  salt  plain  on  the  Red  Sea  coast 
beneath,  is  so  valued  as  to  be  used  as  a  money  currency; 
and  in  the  native  kingdoms  of  South  Central  Africa,  the 
salt  districts  are  royal  possessions  strictly  guarded.  Metals 
seem  nowhere  very  abundant  Gold  is  .perhaps  the  most 
generally  distributed.  The  gold-fields  of  the  Transvaal 
Republifc  and  of  the  country  which  extends  thence  to  the 
Zambeze,  are  numerous ;  but  no  yield  has  as  yet  been  dis- 
covered of  suflficient  quantity  to  overcome  the  difficulties 
of  working,  and  of  transport  to  the  distant  sea-ports,  to 
which  no  navigable  rivers  lead  from  this  region.  Copper  is 
know*^  to  exist  in  large  quantities  in  the  mountains  of 
native  kingdoms  of  the  centre  of  South  Africa;  and  one  of 
the  objects  of  Dr  Livingstone's  present  journey  is  to  visit 
the  Uuned  copper  country  of  Katai^a  south-west  of  the 
Tanganyika  Lake.  The  diamond-fields  in  the  districts  of 
the  Vaal  and  Orange  rivers  north  of  the  Cape  Colony  are 
now  steadily  worked,  and  give  good  returns. 
General  Africa  is  the  only  one  of  the  continents  of  the  globe 

nature  of  which  lics  equally  to  north  and  south  of  the  equator, 
iiie  sulfa  e  and  the  portions  of  it  which  extend  beyond  the  tropics  do 
of  Africa  ^^^^  advance  far  into  the  temperate  zones.  From  this  it 
results  that  Africa,  besides  being  the  warmest  of  all  the 
continents,  has  also  the  most  equal  distribution  of  the 
sun's  heat  during  the  seasons  over  the  parts  which  lie  north 
and  south  of  the  central  line.  Winds  and  rain,  depending  on 
the  distribution  of  heat,  are  also  correspondingly  developed 
in  these  two  great  divisions  of  the  continent,  and  the  broad 
landscape  zones,  passing  from  humid  forest  to  arid  sandy 
desert,  also  agree  exactly  with  one  another  north  and  south 
of  Equatorial  Africa, 
equatorial  Between  10**  N.  and  10°  S.  of  the  equator,  but  cspeciaUy 
forests.  in  that  portion  of  it  the  outskirts  of  which  haw  only  as 
yet  been  reached^  by  travellers,  Africa  appears  to.  be  aUand 
of  dcjise  tropical '  forest.  Wherever  it  has  been  penetrSed, 
travellers  speak  of  an  excessively  rank  vegetation ;  passage 
has  to  be  forced  through  thick  underwood  and  creeping 
plants,  between  giant  trees,  whose  foliage  shuts  out  the 
sun's  rays ;  and  the  land  teems  with  animal  and  insect  life 
of  every  form  and  colour.  Describing  the  forests  of 
Manyucnia  country,  west  of  the  Tanganyika  Lake,  Liviug- 
stone  says — "  Into  these  [priraxval  forests]  the  sun,  though 
vertical,  cannot  penetrate,  excepting  by  sending  down  at 
niidilay  thin  pencils  of  rays  into  the  ^oom.  The  rain 
watA^r  stands  for  months  'in  stagnant  pools  made  by  the 
feet  of  elephants.  Tlie  climbing  plants,  from  the  size  of  a 
whipcord  to  that  of  a  man-of-war's  hawser,  are  so  numerous, 
tint  the  ancient  path  is  the  only  passage.      When  one 


of  the  giant  trees  falls  across  tlie  road,  it  forms  a  %\iiil 
breast  high  to  be  climbed  over,  and  tlie  mass  of  taiigleti 
ropes  brought  down  makes  cutting  a  path  round  it  a  work 
of  time  which  travellers  never  undertake."     Here  there  is 
a  double  rainy  season,  and  the  rainfall  is  excessive.     To 
north  and  south  of  this  central  bolt,  where  the  raiiifa]) 
diminishes,  and  a  dry  and  wet-season  divides  the  year,  the 
forests  gradually  open  into  a  park-like  country,  and  then 
menge  into  pastoral  grass-lands.      In   North  Africa  thisNrrin 
pastoral   belt   is   occupied   by  the   native   states  of  thenr.d 
"Soudan,  from  Abyssinia  westward,  in  the  parallel  of  Lakc^;' -'^ 
Chad,  to  the  Gambia  on  the  Atlantic  coast; 'and  corre- |^j./'' 
sponding  to  this  in  the  south,  are  the  grass-lands  stretching 
across  the  continent  from  the  Zambeze  to  southern  Angola 
and  Bengnela.     The  pastoral  belts  again  gradually  pass 
into  the  dry,  almost  rainless  desert  zones  of  the  Sahara  iu  De«rj 
the  north,  and  the  Kalahari  desert  in  the  south,  which 
present  many  features  of  similarity. 

The  extremities  of  the  continent,  to  which  moisture  is 
carried  from  the  neighbouring  oceans,  again  pass  into  a 
second  belt  of  pastoral  or  agricultural  land,  in  the  north- 
ward slopes  of  the  plateaus  of  Barbary,  Marocco,  Algeria, 
and  Tunis,  corresponding  with  the  seaward  terraces  of 
cultivated  land  in  the  Cape  Colony  in  the  south. 

Taking  a  broad  view  of  the  hydrography  of  Africa,  there  Rivtn 
are  two  great  areas  of  continental  drainage,  one  in  tlie 
north,  the  other  in  the  south,  from  which  no  water  escapes 
directly  to  the  ocean.  These  correspond  almost  exactiy 
with  the  two  desert  belts  of  the  -Sahara  and  the  Kalahari 
above  described.  The  whole  oT  the  remaining  portions  of 
.  the  continent,  its  forests  and  pastoral  districts,  in  which 
the  greater  rainfall  gives  greater  power  to  the  rivers,  are 
drained  by  streams  which  find  their  way  to  the  ocean  on 
one  side  or  other,  generally  forcing  a  passage  tlwough  s^me 
natural  or  waterwom  gorge  in  the  higher  circle  of  mountain? 
which  run  round  the  outer  edges  of  the  great  plateau. 

By  far  the  larger  portion  of  the  oceanic  drainage  of  th« 
continent  is  to  the  Atlantic  and  its  branch  the  Mediter- 
ranean, to  which  the  Nile,  Niger,  Ogowai,  Congo,  and 
Orange  rivars  flow.  The  great  rivers  which  dtain  on 
the  opposite  side,  to  the  Indian  Ocean,  are  the  Juba, 
Zambeze,  and  Limpopoj  whilst  the  northern  continental 
basin,  by  far  more  extensive  than  the  southern,  has  only 
one  great  river,  the  Shari,  which  supplies  Lake  Chad. 

It  must  be  noticed  that  the  capabilities  of  the  African 
rivers,  as  highways  of  approach  to  the  interior  of  the  con- 
tinent, are  exceedingly  small  in  comparison  with  those  of 
the  other  great  continents  of  the  globe,  most  of  them  being 
either  barred  at  their  mouths,  or  by  rapids  at  no  great 
distance  from  the  coast.  It  is  owing  to  this  physical  cause 
mainly  that  the  Airican  continent  has  remained  for  so 
many  centuries  a  sealed  book  to  the  civilised  world.  On 
the  other  hand,  it  must  be  observed,  that  when  these  outer 
barriera  have  been  passed,  the  great  interior  of  the  bnd, 
in  its  most  productive  regions,  possesse-s  a  network  of  vast 
rivers  and  lakes,  unsurpassed  in  extent  by  those  of  any 
country  of  the  world,  by  means  of  which  tlic  resources  of 
Central  Africa  may  in  future  be  thoroughly  developed. 

The  Nile  is  the  oldest  of  historical  rivers,  and  afror.ie«l  NBt 
the  only  means  of  subsistence  to  the  earliest  civilised 
people  on  earth,  and  yet  the  origin  of  this  river  rciiiaiueJ 
an  enigma  almost  to  the  present  day.  Though  it  drains 
a  larger  area  than  any  other  river  of  Africa,  upwards  of 
1,000, 000 -square  miles,  and  in  this  respect  is  one  of  the 
largest  rivers  of  the  globe,  the  Nile,  passing  for  a  gre;it 
portion  of  its  lower  course  through  the  desert  belt  of  North 
Africa,  and  receiving  no  tributHrics  th^re,  loses  nuicli  of 
its  volume  by  evaporation,  and  is  far  surpassed  in  the 
quantity  of  water  conveyed  to  the  ocean  by  the  Congo, 
in  the  moist  equatorial  zpno.     The  great  laboura  of  Dr 
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Livingstone,  in  the  lake  region  of  Central  Africa,  have  so 
narrowed  the  space  within  which  the  sources  of  the  Nile 
caa  exist,  that,  though  no  traveller  has  yet  reached  the 
ultimate  feeders  of  the  great  river,  their  position  can  now 
be  predicated  almost  with  certainty.  The  limit  of  the 
Nile  basm  on  the  south  is  formed  by  the  high  mountains 
which  rise  to  westward  of  the  Albert  Lake,  and  which  divide 
between  this  great  reservoir  and  the  Tanganyika,  extend- 
ing eastward  to  Che  plateau  of  Unyamuezi,  on  the  northern 
sido  of  which  the  Victoria  Nyaq^  lies.  The  ultimate 
sources  must  then  be  the  feeders  of  th&se  great  equatorial 
lakes,  the  Victoria  and  Albert.  The  river  issuing  froifl 
the  former  lake,  at  the  Ripon  Falls,  3300  feet  above  the 
sea,  to  join  the .  northern  end  of  the  Albert  Nyanza,  may 
be  considered  as  the  first  appearance  of  the  Nile  as  a  river. 
At  the  Ripon  Falls  the  overflow  is  from  400  to  500  feet  in 
breadth,  and  the  descent  of  12  feet  is  broken  in  three 
places  by  rocks.  Further  down,  where  the  river  turns 
westward  to  join  the  Albert  Lake,  it  forms  the  Kanima 
and  Murcluson  FaUs,  the  latter  being  120  feet  in  height. 
From  the  Albert  Lake,  the  Nile,  called  the  Kir  in  this 
part,  begins  its  almost  due  northward  course  to  the 
Mediterranean,  and  has  no  further  lake  expansion.  Be- 
tween the  Albert  and  Gondokoro,  in  5*  N.  lat,  which  lies 
at  2000  feet  above  the  sea,  the  Nile  descends  at  least  500 
feet  in  a  series  of  rapids  and  cataracts.  Beyond  Gondokoro, 
up  to  which  point  it  is  navigable,  it  enters  the  northern 
lower  land  of  Africa,  which  is  here  a  region  of  swamps 
and  forests,  and  several  tributaries  join  it  from  the  west. 
The  largest  of  these,  named  the  Bahr-el-Ghazal,  unites 
with  the  main  stream  below  the  10th  parallel;  and,  not 
much  further  on,  a  main  tributary,  the  Sobat  river,  joins 
the  Nile  from  the  unknown  region  which  lies  to  the  south- 
east Hence,  onward,  the  Nile^is  known  as  the  Bahr-el- 
Abiad  or  White  River.  The  twQ  remaining  great  tribu- 
tary rivers  descend  from  the  high  land  of  Abyssinia  on  the 
east  The  first  of  these,  the  Bahr-el-Azrek  or  Blue  River, 
its  waters  being  pure  in  comparison  with  those  of  the  Nile, 
has  its  source  near  Lake  Dembea  or  Tzana,  through  which 
it  fiows,  in  the  western  side  of  the  Abyssinian  plateau, 
6000  feet  above  the  sea ;  forming  a  semicircular  curve  in 
the  plateau,  the  Blue  Nile  runs  north-westward  to  the 
confluence  at  Khartum,  1345  feet  above  the  sea^  Between 
this  point  and  the  union  of  the  next  tributary,  the  Nile 
forms  the  cataraot  which  is  known  as  the  sixth  fro«n  its 
mouth  In  about  18**  N.  it  is  joined  by  the  Atbar^  or 
Black  River,  the  head  stream  of  which  is  the  Takkazze, 
flo\^ing  in  a  deep  cut  valley  of  the  high  land.  This  tribu- 
tary is  named  from  the  dark  mud  which  it  carries  from  the 
high  land,  brought  down  to  it  by  streams  which  swell  into 
nishing  torrents  in  the  rainy  season.  It  is  to  these  rivers 
that  the  fertility  of  Lower  Egypt  is  mainly  due,  for  each 
year  a  vast  quantity  of  Abyssinian  mud  is  borne  down  to  be 
spread  over  the  delta.  Hence  the  Nile  pursues  its  way 
in  a  single  line  through  the  dry  belt  of  desert  to  the 
Mediterranean  without  a  single  tributary,  descending  by 
five  cataracts,  at  considerable  distances  apart  The  delta 
of  the  Nile,  in  which  the  river  divides  into  two  main 
branches,  from  which  a  multitude  of  canals  are  drawn  oflf, 
is  a  wide  low  plain,  occupying  an  area  of  about  9000  square 
miles.  The  most  remarkable  circumstance  connected  with 
the  delta  is  the  annual  rise  and  overflow  of  the  river,  which 
takes  place  with  the  greatest  regularity  in  time  and  equality 
in  amount,  beginning  at  the  end  of  June,  and  subsiding 
completely  before  the  end  of  November,  leaving  over  the 
whole  delta  a  layer  of  rich  fertilising  slime. 
7,\  The  Sheliff  in  Algeria,  and  the  Muluya  in  Eastern 
^],  Marocco,  are  the  chief  streams  flowing  to  the  Mediterranean 
^ . '  from  the  high  land  of  Barbary. 

Passing  round  to  the  Atlantic  system,  the  Sebu,  the 


IJmnier  Rebia,  and  the  Tensift,  from  the  Atlas  r^ge,  ar« 
permanent  rivers  flowing  across  the  fertile  plain  of  Western 
Marocco,  which  t^ey  serve  to  irrigate.  Next  is  the  Wady 
Dtaa,  a  water-course  which  has  its  rise  on  the  inner  slope  of 
the  high  land  in  Marocco,  and  which  bends  round  through 
the  Maroccan  Sahara  to  the  Atlantic,  near  the  28th  parallel. 
Its  channel,  of  not  less  than  500  miles  in  length,  forms  %  long 
oasis  in  the  partly  desert  country  through  which  it  flows, 
and  waaer  remains  in  its  bed  nearly  throughout  the  year. 

A  stretch  of  1100  joailes  of  waterless  coast,  where  the 
desert  belt  touches  on  the  Atlantic,  intervenes  between 
'the  Draa  and  the  Senegal  river,  at  the  beginning  of  tie 
pastoral  belt  in  lat  15*  N. 

The  Senegal  rises  in  the  northern  portion  of  the  belt  of  8«Deg«L 
mountains  which  skirt  the  Guinea  coast,  and  has  a  north- 
westerly course  to  the  sea.  During  the  rainy  season  it  is 
navigable  for  500  miles,  from  its  mouth  to  the  cataract  of 
Feloo,  for  vessels  drawing  12  feet  of  water,  but  at  other 
times  it  is  not  passable  for  more  than  a  third  part  of  this 
distance.  The  Gambia  has  its  sources  near  those  of  the  Gtmbit 
Senegal,  and  flows  westward  in  a  tortuous  bed  over  the 
plain  country,  giving  a  navigable  channel  of  400  miles,  up 
to  the  Falls  of  Barra  Konda.  The  Rio  Grande,  from  the 
same  heights,  is  also  a  considerable  river. 

The  Niger  is  the  third  African  river  in  point  of  area  Nigen 
of  drainage  and  volume;  it  is  formed  by  the  union  of 
two  great  tributaries,  the  Quorra  and  Benue, — the  former 
from  the  west,  the  latter  from  the  country  in  the  east  of 
the  river  basin.  The  Quorra,  called  the  Joliba  in  its  upper 
course,  has  its  springs  in  the  inner  slope  of  the  mountains 
which  give  rise  to  the  Senegal  and  Gambia,  not  far  from 
the  Atlantic  coast  At  first  its  oourse  is  north-eastward  to 
as  far  as  the  city  of  Timbuctu,  on  the  border  of  the  desert 
zone ;  then  it  turns  due  east,  and  afterwards  south-east  to 
its  confluence  with  the  Benue,  at  a  point  200  miles  north 
from  the  coast  of  the  Gulf  of  Guinea.  The  chief  tributary 
of  the  Quorra  is  the  Sokoto  river,  coming  from  the  elevated 
country  which  forms  the  water-parting  between  the  Niger 
basin  and  that  of  Lake  Chad  on  the  east,  and  its  confluence 
is  near  the  middle  of  the  portion  of  the  channel  of  the 
Quorra  which  bends  to  south-east 

At  a  distance  of  about  100  miles  from  its  sources,  the 
traveller  Park,  the  first  European  who  reached  the  Joliba, 
found  it  flowing  in  a  wide  f^ile  valley,  and  navigated  by 
canoes  which  kept  up  a  constant  trafiic.  Above  Timbuo- 
tu'  the  commerce  of  the  river  is  busily  carried  on  in  barges 
of  60  to  80  tons  burden;  further  on,  wher6  the  river 
touches  upon  the  desert  belt  in  the  most  northerly  portion 
of  its  course,  its  fertile  banks  form  the  most  marked  con-  ^ 
trast  to  the  arid  desert  lands  beyond.  From  the  confluence 
of  the  Sokoto  to  the  union  with  the  Benue,  the  river  course 
is  only  navigable  after  the  rainy  season,  since  at  other 
times  rocks  and  shoals  interrupt  ike  passage.  The  sources 
of  the  Benue  are  unknown  as  yet,  but  it  is  believed  to 
hai^e  its  rise  in  the  northern  edge  of  the  great  plateau  of 
Southern  Africa,  almost  due  south  of  Lake  Chad ;  its  known 
course  is  westward,  and  at  the  furthest  point  to  which  it  was 
easily  navigated  by  the  traveller  Baikie,  nearly  400  miles 
from  its  confluence  with  the  Kawara  or  Quorra,  it  was  still 
half  a  mile  in  width  and  about  1 0  feet  in  average  depth,  flow- 
ing through  rich  plains.  From  the  confluence  of  the  Quorra 
and  Benue  the  Niger  has  a  due  south  course  to  its  delta, 
and  the  united  river  has  an  average  width  of  about  a  mile. 
At  a  distance  of  100  miles  from  the  sea,  minor  branches 
which  enclose  the  delta  separate  from  the  main  stream  on 
each  side.  The  delta  is  much  more  extensive  than  that  of 
the  Nile,  and  measures  about  1 4,000  square  miles  of  low 
alluvial  plain,  covered  with  forest  and  jungle,  and  com- 
pletely intersected  by  branches  from  the  mam  river,  the 
outmost  of  which  reach  the  sea  not  less  than  200  irika 
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apart.  Unlike  the  Nile,  the  Niger  possesses  one  main 
channel  througl^  the  centre  of  the  delta,  called  at  its  mouth 
the  Nan  river. 

Old  Calabar  river,  the  Camaroon  river,  iand  the  Gaboon, 
are  the  best  known  of  a  number  of  wide  inlets  or  estuaries 
of  the  sea,  which  occur  on  the  west  coast  immediately 
north  of  the  equator;  but  these  are  merely  the  receptacles 
of  a  number  of  minor  streams,  not  the  mouths  of  great 
rivers,  as  at  one  time  supposed. 

Ogowai  The  Ogowai  (pron.  Ogowee)  river,  the  delta  of  which 

forms  Cape  Lopez,  inmnedaitely  S.  of  the  equator,  is  a  great 
stream  which  is  believed  to  drain  a  large  area  of  the  forest 
zone  between  the  Niger  and  the  Congo ;  as  yet,  its  lower 
coast  is  only  known  to  a  distance  of  200  miles  from  the 
eca.  Above  the  delta  the  main  stream  of  the  river,  named 
the  Okanda,  breaks  through  the  edge  of  the  plateau,  and 
ia  joined  by  the  Onango,  a  tributary  from  the  coast  range 
of  the  Sierra  Complida.  Below  this  confluence  the  river 
is  a  mile  and  a  half  in  average  width,  its  depth  varying  from 
1 5  to  50  feet.  The  delta  is  formed  by  the  two  main  branches 
into  which  the  Ogowai  divides  at  about  30  miles  from  the 
coast,  and  is  a  swampy  flat,  covered  with  mangroves. 

Congo.  The  Congo  or  Zaire  must  be  considered  the  second  river 

of  Africa  in  point  of  area  of  drainage,  and  it  is  the  Erst  in 
respect  of  the  volume  of  water  which  it  discharges  to  the 
ocean.  There  remains  but  little  doubt  that  the  head  streams 
of  this  vast  river  are  those  whicL  supply  the  great  lacustrine 
system  discovered  by  Dr  Livingstone  in  his  recent  journeys 
south  and  west  of  like  Tanganyika,  Through  these  lakes 
the  river,  which  rises  in  the  upland  north  of  Lake  Nyassa, 
named  in  difi'erent  parts  of  its  course  the  Chambeze,  Lua- 
pula,  or  Lualaba,  flows  in  great  bends  to  west  and  north- 
ward, to  where  it  passes  into  the  unknown  country  still  to 
be  explored  in  the  heart  of  the  continent.  TBe  Lualaba 
has  a  great  tributary  named  the  Lufira,  from  the  south; 
and  it  is  almost  certain  that  the  ICassabi  river,  which 
springs  in  the  Mossamba  Mountains^  in  the  interior  borders 
of  Angola,  is  also  one  of  the  feeders  of  this  great  fiver. 
The  Quango  river,  rising  in  the  same  mountains,  nearer 
Angola,  must  also  join  the  Congo  lower  down  in  its  valley. 
At  the  furthest  pqint  on  the  Lualaba  reached  by  Living- 
stone, in  about  lat.  6^  S.  and  long.  25^  E.,  the  great 
river  had  a  breadth  of  from  2000  to  6000  yards,  and  could 
not  be  forded,  at  any  season  of  the  year.  Every  circum- 
stance connected  with  this  river — its  direction,  the  time  of 
its  annual  rising,  and  the  volume  of  its  water  which  could 
be  dischai^  by  the  Congo  mouth  alone — point  to  its 
identity  with  this  river.  The  explorer  Tuckey,  who,  in 
1816,  followed  up  the  Congo  from  its  mouth  on  the  west 
coast  further  thaji  any  one,  found  it,  above  the  cataracts 
which  it  forms  in  breaking  through  the  coast  range,  to 
have  a  width  of  from  2  to  4  English  miles,  and  with  a 
current  of  from  2  to  3  miles  an  hour;~and  his  statement 
that  at  the  lowest  stage  of  its  waters  it  discharges  2,000,000 
of  cubic  feet  of  water  per  second,  has  been  confirmed  by 
more  recent  surveys.  Forty  miles  out  from  its  mouth 
its  waters  are  only  partially  mingled  with  that  of  the  sea, 
and  some  nine  miles  from,  the  coast  they  are  still  perfectly 
fresh.  The  Congo  is  the  only  one  of  the  large  African 
rivers  which  has  any  approach  to  an  estuary,  contrasting  in 
this  respect  with  those  which  have  delta  mouths. 

Obiiia.  The  Coanza,  the  most  important  river  of  Angola,  in 

respect  of  its  affording  a  nangable  channel  for  140  miles 
from  its  mouth,  rises  in  a  broad  valley  formed  by  the 
Mossamba  Mountains  in  the  interior  of  Benguela,  and 
curves  north-westward  to  the*ocean.  Its  upper  course  is 
rapid,  and  its  navigation  only  begins  after  the  last  of  its 
cataracts  has  been  passed ;  the  mouth  is  closed  by  a  bar. 
The  Cunene  river  has  its  rise  in  the  opposite  watershed  of 
the  mountains,  its  springs  being  close  to  those  of  the 


Coanza,  and  its  course  is  south-westward,  forming  the 
southern  limit  of  the  territory  of  Mossamedes.  It  is  the 
most  southerly  river  of  the  central  fertile  zones  of  Africa  on 
this  side  of  the  continent,  and  appears  to  be  suitable  for 
navigation  throughout  the  greater  part  of  its  length — rising 
from  1 5  to  20  feet  at  times  of  flood,  but  having  such  a  depth, 
at  its  lowest  stage,  aa  to  be  only  passable  by  canoes. 

From  the  Cunene,  in  lat.  17°  S.,  to  the  Orange  river 
in  20°  S.,  the  dry  belt  of  the  South  Afriqin  desert  zone 
intervenes,  and  ihere  are  no  permanent  rivers  on  the  land 
sloping  to  the  sea.  The  coast  lands  from  the  edge  of  the 
•  plateau  are,  however,  furrowed  by  numerous  water-courses, 
which  are  filled  only  after  the  occasional  rainfalls. 

The  Orange  river  also  belongs  for  the  greater  part  of  its  On^ 
lower  course  to  fte  water-courses  of  the  arid  belt,  but  it 
receives  such  a  constant  supply  from  its  head  streams, 
which  descend  from  the  high  lands  near  the  east  coast  of 
the  continent,  as  to  be  able  to  maintain  a  perennial  flow  in 
its  channel,  which,  however,  is  so  shallow  as  to  be  of  no 
value  for  navigation.  Its  main  head  streams  are  theVaal 
and  Nu  Gariep  or  Orange,  which  rise  on  the  oppo^te  slopes 
of  one  of  the  summits  of  the  Drakenberg  range,  called  the 
Mont  aux  Sources.  After  encircling  the  Orange  River 
Free  State,  these  rivers  unite  near  the  centre  of  this  part 
of  the  continent  to  form  the  Orange,  which  continues  west- 
ward to  the  Atlantic,  but  without  receiving  any  permanent 
tributary.  The  chief  water  channels  which  periodically 
carry  supplies  to  it  from  the  south  are  Brak  and  the  Great 
Hartebeeste;  from  the  Kalahari  region  in  the  north  come 
the  Molopo  and  Nosob  channels.  Midway  between  the 
union  of  the  head  streams  and  the  ocean  the  river  forms 
a  great  fall  of  150  feet  in  height. 

The  rivers  which  flow  down  from  the  terraces  of  theDr^^- 
Cape  Colony  are  numerous,  but  have  little  permanent  depth  j^  ' 
of  water,  shrinking  almost  Co  dryness  excepting  after  rains,  q^v7 
when  they  become  impetuous  torrents;  some  have  cut  deep 
channels,  much  beneath  the  level  of  the  country,  and  the 
banks  of  these  canons  are  choked  with  dense  vegetation. 
Passing  round  to  Natal  and  Zulu  Land,  the  coast  country  is 
well  watered  by  frequent  streams  which  descend  from  the 
base  of  the  cliff-wall  of  the  Drakenberg ;  these  have  gene- 
rally the  character  of  mountain  torrents,  with  rapid  flow 
between  high  banks  and  changing  volume,  and  are  ainfost 
without  exception  closed  at  their  mouths  by  sand  bars,  which 
in  most  instances  shut  in  considerable  lagoons.  One  of  these, 
the  lake  of  Santa  Lucia,  is  more  than  40  miles  in  length. 

The  first  large  river  of  the  Indian  Ocean  system  is  the  Uz:  ;- 
Limpopo  or  Crocodile  river,  so  named  from  the  .great  num- 
ber of  these  animals  found  in  its  bed.  Its  basin  lies 
centraUy  in  the  southern  tropic,  also  in  the  desert  belt, 
and  on  this  account  it  barely  maintains  a  shallow  flow  of 
water  throughout  the  year.  Its  sources  are  in  that  part  of 
the  plateau  edge  in  the  Transvaal  Republic  which  is  known 
as  the  Hooge  Veldt  and  Magalies  Berg ;  from  this  it  forms 
a  wide  semicircular  sweep  to  north-east  and  south,  reaching 
the  ocean  not  far  north  of  Delagoa  Bay,  in  25°  S.  Its 
chief  tributary,  the  Olifant  or  Lepalule,  has  its  rise  in  a 
part  of  the  Hooge  Veldt  which  is  nearer  the  coast  Many 
of  its  minor  tributaries  in  its  lower  course  are  periodical 
streams  known  as  &and  rivers^  only  filled  after  heavy  raina 

The  Zambeze  is  the  great  river  of  the  pastoral  belt  of  Zaai- 
South  Africa,  and  the  fourth  in  point  of  size  in  the  con- 
tinent, draining  nearly  600,000  square  miles.  As  far  as 
its  basin  has  yet  been  explored,  the  Zambeze  has  three 
head  streams  from  the  great  water-parting  ridge  which 
extends  from  the  Mossamba  Mountains  of  inner  Angola 
to  the  high  lands  north  of  Nyassa  Lake,  aboiit  the  12th 
parallel  of  S.  latitude.  There  are  the  Lungebungo  river 
from  the  Mossamba  Mountains,  the  Leeba  river  from 
Lake  Dilolo,  on  the  water-parting  which  separates  be- 
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tweea  the  Zambeze  and  the  Kaasabi  rirer,  and  the  Lee- 
ambye  or  Jambaji, .  probably  the  mam-source  stream, 
comiog  from  the  ui^own  lands  south-west  of  the  Cazembe's 
tenitoiy.  From  the  union  of  these  streams  the  general 
sourse  of  the  Zambeze  is  in  two  wide  curves  eastward, 
through  the  plateau  and.  oyer  its  edge  to  the  Indian 
Ocean,  in  about  19**  S.  lat.  From  the  north  its  main 
tributaries  are  the  Kafue  and  Loangwa  or  Aruangoa  rivers, 
and  the  Shire  river,  flowing  out  of  Lake  Nyassa.  Above 
this  pomt,  on  its  middle  course,  where  it  forms  the  great 
Victoria  Falls,  the  Zambeze  receives  tiie  Chobe  from  ^e 
north-west;  and  from  southward  numerous  minor  tribu* 
taries  join  its  lower  channel  The  Zambeze  f  onus  a  delta 
with  many  mouths,  the^  outmost  of  which  are  nearly  100 
miles  apart^  and  their  entrances  are  generally  barred  by  sand 
hanks;  but  if  these  be  passed,  the  main  riyer  is  continuously 
navigable  for  320  miles  to  the  town  of  Tetd,  and  its  tribu- 
tary the  Shire  may  also  be  followed  up  for  nearly  150 
miles,  to  where  its  cataracts  Istop  navigation.  At  the 
Victoria  Falls  the  great  river  contracts  from  its  general 
vidth  of  nearly  a  nule^  to  60  or  80  feet,  and  plunges  over 
a  height  Of  100*feet|  into  a  remarkable  rig-zag^  gorge  rent 
in  the  hard  basalt  rocks. 

m.  The  Rovuma,  which  has  it^  chief  tributaries  from  the 
plateau  edge  on  the  eastern  side  of  Lake  Nyassa,  is  the 
next  great  river  of  the  drainage  to  the  Indian  Ocean.  It 
has  been  navigated  by  Livingstone  for  150  miles  from  the 
coast,  and  formed  part  of  hu  route  in  entering  the  con- 
tinent on  the  journey  from  which  he  has  not  yet  returned, 
but  its  basin  has  not  yet  been  explored. 

%  Still  farther  north,  the  mouths  of  a  great  river  named 
the  Bniiji  are  known,  on  the  coast  opposite  the  island  of 
Monfia,  south  of  Zanzibar;  but  no  part  of  its  course  has 
yet  been  traced  by  any  European. 

The  Kihgani  and  the  Wami  are  two  streams  from  the 
plateau  edge,  in  the  country  of  Usagara,  and  reach  the  sea 
in  the  channel  formed  by  Zanzibar  island.  The  Pangani 
river,  further  north,  rises  in  the  snowy  mountain  Kiluna- 

t*  Djaio.  The  Sabaki  and  Dana,  which  embouch  on  the 
opposite  side  of  Formosa  Bay,  in  3**  S.,flow  over  the  same 
coast  plains,  having  their  head  springs  in  the  spurs,  of 
Mount  Kenia.  The  latter  river  might  be  navigated  during 
tho  rainy  season  for  100  miles  from  the  coast. 

The  Juba  river  is  the  most  considerable  on  the  eastern 
ride  north  of  the  equator.  It  is  believed  to  have  its  rise 
in  the  high  lands  immediately  south  of  Abyssinia,  and  its 
general  direction  is  south-eastward  to  the  Indian  Ocean ; 
bat  nothing  is  known  of  its  higher  course  except  by  report. 
The  ill-fated  expedition  under  Baron  von  der  Decken 
explored  this  river  for  about  180  miles  upwards  from  its 
month,  but  as  yet  no  traffic  is  carried  on  by  its  means. 
The  Webbe  or  Haines  river  flows  down  from  the  high 
lands  in  a  direction  nearly  parallel  to  the  Juba,  a  little 
farther  north,  but  its  outlet  on  the  coast  is  completely 
barred  by  sand  dunes  of  from  400  to  5Q0  feet  in  height, 
behind  which  it  forms  a  lagoon  of  varying  extent  The 
desert  zone  is  now  again  reached,  and  the  water  supply 
fails.  No  permanent  rivers  reach  the  Red  Sea  from  the 
Abyssinian  highlands  or  from  the  heights  of  Nubia  which 
continue  these  northward;  the  largest 'water-course  is  that 
of  the  Barca,  which  is  periodically  flUed  by  its  tributaries 
m  the  northern  part  of  the  Abyssinian  plateau. 

^       Turning  now  to  the  great  areas  of  continental  drainage, 

^  It  is  obsOTved  that  in  North  Africa  there  is  a  vast  space  of 
upwards  of  four  m^lions  of  square  miles,  extending  from 
the  Nile  valley  westward  to  the  Atlantic  coast,  qnd  from 
^e  plateau  of  Barbary  in  the  north  to  the  exixemities  of 
the  basin  of  Lake  Chad  in  the  south,  from  which  no  sin^e' 
2i7er  find^its  way  to  the  sea.  The  whole  of  this  space, 
Wever,  appears  to  be  furrowed  by  water  channels  in  the 


most  TBried  directions.  From  the  inner  alopet  of  ilia 
plaleau  of  Barbary  numerous  wadys  take  a  direction  to^ 
'warda  the  great  sand-belt  of  the  Erg,  in  which  they  tei^ 
mihate;  a  great  series  of  channek  appears  to  radiate  froia 
the  higher  portion  of  the  Sahara,  which  lies  immediatelj 
north  of  the  tropic  of  Cancer  and  in  about  5*  £.  of  Qroeii> 
wich;  another  cluster  radiates  from  the  Mountains  d 
Tibesti,  in  the  eastern  Sahara. 

Lake  Chad,  on  the  margin  of  the  pastoral-  belt,  is  sup- 
plied by  a  large  river  named  the  Shaii,  coming  £rom  the 
moist  forest  country  which  lies  nearer  the  equator;  and  the 
lake,  which  till  recently  was  believed  to  hav£L  no  outlet^ 
overflows  to  north-eastwSrd,  fertilising  a  great  wady,  in 
which  the  waters  become  lost  by  evaporation  as  thsy  are 
led  towards  the  more  arid  country  of  the  Sahara. 

The  southern  area  of  continental  drainage  is  of  much 
smaller  extent,  and  occupies  the  space  of  the  desert  sona 
which  lies  between  the  middle  of  the  ZambeSe  basin  and 
Damara  Land.  It  centres  in  Lake  Ngami,  to  which  the 
Tioge  river  flows  from  the  pastoral  belt  on  the  north- 
west. Several  wat^-courses  from  the  high  Damaia  Luid 
also  take  a  direction  toward  this  lake.  The  river  Zuga 
carries  off  the  overflow  of  Lake  Ngami  towards  a  series  of 
salt  lagoons  which  lie  eastward  near  the  edge  pf  the 
plateau;  but  it  becomes  narrower  and  less  in  vdume  as  it 
approaches  these,  and  in  some  seasons  scarcely  reaches 
their  bed. 

Smaller  spaces  of  continental  drainage  exist  at  various 
points  near  the  eastern  side  of  the  continent.  One  of 
these  occupies  ihe  depressed  area  between  the  base  of  the 
Abyssinian  highland  and  the  Bed  Sea,  and  is  properly  a 
continuation  of  the  Sahara  desert  belt  beyond  the  inter* 
vening  plateau.  In  this  space  the  Hawasli  river,  descend- 
ing from  the  plateau,  terminates  before  reaching  the  sea. 
Another  interior  basin  lies  in  the  plateau  bebreen  the 
edge  on  which  mountains  Kenia  and  Kilima-njaro  rise  and 
the  country  east  of  the  Victoria  Lake,  and  includes  several 
salt  lakes.  It  is  probable  that  the  great  Tanganyika  Lake 
is  the  centre  of  a  third  besin  of  no  outflow  on  this  side  of 
the  great  plateau;  and  Lake  Shirwa^  south-east  of  the 
Nyassa,  constitutes  a  fourth. 

The  great  lakes,  which  form  such  a  prominent  feature  in  tiikcfb. 
African  hydrography,  are  found  chiefly  in  the  southern  and 
eastern  regions  of  the  continent,  but  they  are  distributed 
over  all  the  systems  of  drainage.  The  Victoria  and  Albert 
Lakes  of  the  Nile  basin  are  great  seas  of  fresh  water;  and 
if  their  extent  should  ultimately  prove  to  be  nearly  that 
which  is  at  present  believed,  they  rival  the  great  Ame- 
rican lakes  for  the  place  of  the  greatest  exjMAse  of  fresh  Nito  UkM 
water  on  the  globe.  The  former,  the  Victoria  Lake,  is  at 
an  elevation  of  about  3300  feet  above  the  sea;  and  ite 
outline,  as  at  present  sketched  on  our  maps,  occupies  an 
area  of  not  less'  than  30.000  square  miles.  The  Albert 
Lake,  2500  feet  above  the  sea,  is  believed  to  have  an 
extent  not  far  short  of  this.  Lake  Baringo,  north-east  of 
the  Victoria,  is  reported  to  be  a  great  fresh  lake,  discharg- 
ing towards  the  Nile  by  a  river  which  is  pofl»ibly  the 
Sobat  tributary.  Lake  Tsana  or  Dembea,  60  miles  in  length, 
at  a  level  of  6000  feet  aboye  the  sea,  on  the  Abyssinian 
plateau,  is  the  only  remaining  great  lake  of  the  Nile  basin. 

.The  great  expansions  of  the  Chambeze-Lualaba  river,  Coogo 
presumably  belonging  to  the  river  Congo,  are  the  onlyl«ket, 
other  considerable  k^es  of  the  Atlantic  drainage.  The 
highest  of  them,  Lake  Bangweolo  or  Bemba,  is  described 
as  being  150  miles  in  length  from  east  to  west,  and  at  an 
elevation  of  4000  feet;  Lake  Moero,  the  next,  extends 
through  60  miles;  Lakes  Kamalondo  or  Ulenge,  and. the 
yet  unvisited  lakes  of  the  same  drainage,  ore  described  as 
of  vast  extent,  and  lie  at  an  elevation  of  about  2000  feet 
above  the  sea. 
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Belon^g  to  tlie  drainage  system  of  the  Indian  Ocean 
are,  Lake  Nyassa,  1500  feet  above  the  sea,  and  stretching 
meridionallj  over  an  area  of  nearly  9000  sqnare  miles  fh 
the  basin  of  the  Zambeze ;  and  Lake  Sambuni,  a  reported 
lake  of  great  extent,  lying  in  the  platean  edge  north  of , 
Mount  Kenia,  and  probably  belonging  to  the  basin  of  the 
Juba  river.  The  great  Lake  Tanganyika,  upwards  of  1 0,000 
square  miles  in  area,  and  united  by  a  broad  channel  with 
Lake  Liemba  in  the  south,  occupies  a  deep  longitudinal 
basin,  girt  with  mountains ;  it  is  2800  feet  above  the  sea 
level  As  yet  no  outlet  has  been  ^liscovered  for  this  vast 
lake,  and  the  question  whether  it  has  or  has  not  an  over- 
flowing river,  is  still  undecided,  but  its  waters  are  not 
perfectly  fresh,  the  dndnage  to  it  is  small,  and  the  proba- 

r-  lUnen-    Djlity  is  that  the  Tanganyika  is  a  continental  lake.     Lake 

t-.:  ^keM,  Sninva,  enclosed  by  mountains  on  the  plateau  edge  south- 
east of  Lake  Nyassa,  and  2000  feet  above  the  sea,  has 
brackish  w^fier,  and  no  outlet. 

Lake  Chad,  the  greatest  lake  of  the  continental  system 
of  North  Africa,  is  a  shallow  lagoon  of  very  variable 
extent,  with  numerous  islands  :  it  lies  at  about  1100  feet 
above  the  sea;  its  waters  are  fresh  and  clear,  and  its  over- 
flow is  carried  off  to  north-eastward  by  the  wady  named 
Bahr-elOhasaL 

Lake  Ngami,  the  corresponding  lake  in  the  southern 
continental  system,  at  an  elevation  of  about  2900  feet, 
is  also  a  shallow  reedy  lagoon,  varying  in  extent  according 
to  the  season.    The  Zuga  river  carries  off  its  surplus  water  to 

Iftit  Uket.  eastward.  Salt  lakes  are  of  frequent  occurrence  in  the  areas 
of  continental  drainage,  perhaps  the  most  remarkable  of 
these  is  the  Assal  lake,  which  lies  in  a  depression  east  of 
Abyssinia  comparable  with  that  of  the  Dead  Sea,  600  feet 
beneath  the  lev^l  of  the  Red  Sea;  the  Sebka-el-Faroon 
or  Schott  Kebir,  south  of  Tunis,  is  a  great  salt  lagoon,  100 
miles  in  length,  dried  up  in  summer,  when  its  bed  i§  found 
to  be  thick^  encrusted  with  salt,  and  in  winter  covered 
with  water  to  a  depth  of  two  or  three  feet  It  lies  several 
feet  beneath  the  level  of  the  Mediterranean. 

CUntite.  Africa  lies  almost  entirely  in  the  torrid  zone,  and  is  the 

hottest  continent  of  all  The  greatest  heat,  however,  is  not 
found  under  the  equator,  since  the  whole  of  the  central  belt 
of  the  continent  is  protected  by  a  dense  covering  of  forest 
vegetation,  supported  by  the  heavy  rainfall,  and  has  in 
consequence  a  more  equable  climate,  but  in  the  dry,  bare 
exposed  desert  belts,  which  lie  on  the  margins  of  the 
tropics,  the  Sahara  in  the  north  and  the  Kalahari  in  the 
south,  where  the  climate  is  extreme.  The  highest  temperar 
tare  is  found  throughout  the  Sahara,  particularly  in  its 
eastern  portions  towards  the  Red  Sea.  In  Upper  Egypt 
and  Nubia  eggs  may  be  baked  in  the  hot  sands ;  and  the 
saying  of  the  Arabs  is,  "in  Nubia  the  soil  is'  like  fire 
and  the  wind  like  a  flame."  The  regions  along  the 
Mediterranean  and  Atlantic  coasts  are  rendered  more  tem- 
perate by  the  influence  of  the  «ea.  To  the  south  of  the 
Great  Desert  the  temperature  decreases,  chiefly  on  account 
of  the  increasing  moisture  and  protection  of  the  knd  sur- 
.  face  from  extreme  heating  by  its  tree  growth,  but  also 
because  of  the  greater  elevation  of  the  knd  as  the  great 
southern  plateau  is  approached.  Both  on  account  of  its 
elevation  and  its  narrower  form,  which  gives  greater  access 
to  the  equalising  influence  of  the  surrounding  ocean,  the 
southern  half  of  the  African  continent  has  a  less  high 
temperature  than  the  northern,  though  the  same  gradations 
ef  climate  outward  from  the  centre  belt  are  clearly  marked 
in  each  division.  Regular  snowfall  does  not  occur  even 
in  the  most  southern  or  northern  regions;  and  this  pheno- 
menoh  is  only  known  in  the  most  elevated  points  of  the 

I  continent,  as  in  the  Atlas  Mountains  in  the  north,  the 

summits  of  which  retain  patches  of  snow  even  in  summer, 
In  the  Abyssinian  peaks,  in  the  highest  pointa  of  the 


mountains  of  the  Cape  Colony,  and  most  remarkably  ia 
the  lofty  summits  of  Mounts  Kenia  and  Kilima-njaro, 
which  rise  on  the  plateau  directly  beneath  the  equator.  The 
intensity  of  radiation  and  its  influence  upon  the  tem[K.'ni- 
ture  are  very  great  in  Northern  Africa;  while  in  the  d:iy 
time  the  soil  of  the  Sahara  rapidly  absorbs  the  solar  ray<, 
during  the  night  it  cools  so  rapidly  that  the  fonuatior.  >t 
ice  has  often  been  knowu  to  occur. 

The  observed  average  temperatures  of  the  extrcm: 
months  of  the  year  at  various  points  of  Africa,  from  K.  u 
S.,  are  given  in  the  followiog  table: — 


Lfts  Palmas,  Can 
ary  Islands,    . 

Santa  Cruz,  Tene- 
riffe,      .     . 

Fonchal,  Madeira,' 

Casa  Blanca,  Ma-  | 
rocco,  ) 

U  Calle,  Algeria, 

'^gi««»  •>     I 

(37- N.)  I 

Oran,  „ 

Constaniine,  .. 
L'Aehouat,  „ 
Tunis,  . 

Alexandria,  Egypt, 
Cairo,  „    j 

(SO*  N.)  j 

Kenneh,  „ 

Freetown,  Sierra 

Leone, 
Eifka,        Bomu 

(13- N.),         . 


Jan.     July. 


6r» 

63-7 

63  5 

57-4 

54-6 

55-8 

56-2 
44  6 
54-2 
57-2 
57-4 

55-8 

62-4 

820 

7S-6 


73-6 

77-2 

72-5 

77-9 

73-4 

76-8 

76-9 
8^0 
98-9 
77  2 
78-5 

86  0 

94-8 

77-5 

83  8 


Kobb^  Darfar, 

Ankobar,  Abyssinia, 

£lmina,GolJ  Coast, 

Christiansborg,    „ 

Niger  Mouth  (5*  i 
9'  N.).   .     .     .  { 

Qondokoro  ($*  19.), 

Zanzibar, 

Ascension  L  (7^ 
80' S.), 

St  Helena,     . 

Tete,  on  the  Zam- 
beze (IS*  SA :. 

Port  Louis,  Mau- 
ritiua,    .    . 

St  Denis,  Bourbon^ 

Durban,  Xaul,  . 

Pietermaritzburg  ) 
(80- S.).     .     .j 

Cape  Town  (34'S.), 

Stdlenboscb, 

Swellendain, 


67-1  S7s! 
520  I  55  1  , 
79-7.  T'-.  7 1 
81-0    70  5' 

86-0  j  SO  -. 

89-3  7?  5 
83  3    77  1  j 

77-0  :7D0 

73-6  [  05  5  j 

82-S  I  72  4 1 

81 -7,  71 -si 

79-7    71  i! 

74-2,62  4; 

'  5yi 


71  4 

74-3 
77  0 
72-7 


67-6, 

5}& 


Africa  is  not  much  under 'the  influence  of  the  regulir 
winds,  except  the  monsoons  of  the  Indian  Ocean,  the  great 
movement  of  the  atmosphere  depending  chiefly  on  tlk: 
^oscillation  of  the  continent  beneath  the  sim  during  the  sea- 
sons, as  wiU  be  afterwards  explained.  The  wind  currents 
over  the  whole  continent  have  a  prevailing  direction  from 
the  east  There  are  the  trade  -winds,  modified  by  inter- 
ruptions of  changing  heat  and  elevation  of  the  land  sur- 
face In  the  northern  part  of  the  Indian  Ocean  the  year 
is  divided  between  the  south-west  monsoon,  blowing  from 
March  till  September,  away  from  Africa,  towards  the  then 
heated  continent  of  Asia,  and  the  north-east  monsoon,  or 
rather  the  normal  trade  wind,  blowing  towards  the  Airican 
coasts,  from  October  till  February.  It  will  be  seen  in  the 
next  paragraph,  that  the  monsoons,  although  they  extend 
only  to  about  a  third  portion  of  the  East  African  shores, 
have  an  extremely  important  bearing  upon  the  physical 
economy  of  the  whole  African  continent  From  hurricanea 
Africa  is  nearly  exempt,  except  in  its  south-eastern  extrenutTi 
to  which  at  times  the  Mauritius  hurricanes  extend  At 
rare  intervals  these  have  visited  the  eas^  coast  as  far  as 
Zanzibar.  Northern  Africa  is  much  exposed  to  the  hot 
winds  and  storms  from  the  Sahara,  which  are  called  in 
Egypt  Khamsin,  in  the  Mediterranean  Scirocco,  Shume 
or  Ausshume  in  Marocco,  and  Harmattan  on  the  west  coasts 
of  the  Sahara  and  in  the  countries  bordering  on  the  Gulf 
of  Guinea.  These  always  blow  directly  cross  the  coast 
from  the  interior,  and  seem  to  move  round  the  compass 
during  the  year,  beginning  in  Egypt  in  Aprfl,  in  Algeria 
in  July,  in  Marocco  in  August,  in  Senegjunbia  in  November 
Similar  dry  electrical  winds  are  experienced  in  th^  Kalahan 
desert  in  the  south.  Whirlwinds,  frequenUy  carrying  sand 
up  into  the  atmosphere,  are  of  frequent  occurrence  in 
these  deserts,  and  are  also  known  in  the  dry  region  of 
Unyamuezi,  between  Zanzibar  and  the  Tanganyika,  and  io 
the  Limpopo  basin  farther  south.  Extreme  heat  and  dry- 
ness are  the  characteristics  of  these  winds,  whfch,  nising 
the  sand,  filling  the  air  with  dust,  and  prodigiously  farcur 
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ing  ibe  powers  of  evaporation,  are  often  fatal  to  the  vego- 
table  and  ammal  creation  in  the  regions  visited  by  them. 
aj  In  Africa  the  dcjx^odence  of  the  wiuds  and  tains  apon 
LiB  tbe  ^e  movement  of"  the  land  beneath  the  aim  ia  more  clearly 
^  nuirked  than  in  any  t>ther  intertropical  region  of  the  globe. 
The  high  temperature  caused  by  the  vertical  heat  of  the 
san  over  a  particular  area  inducec  an  indran^ht  of  air  to 
that  place,  an  asoending  current  is  produced  which  carries 
op  with  it  the  warm  and  moist  air;  condensed  in  the 
higher  regions  of  the  atmosphere,  the  moisture  falls  as 
lain,  and  the  condensation  makes  way  for  a  further  in- 
draught It  ia  thus  that  in  Africa  the  winds  and  rains 
follow  as  a  rule  the  pendulating  movement  of  the  continent 
beneath  the  sun,  and  the  rainy  season  of  any  space  begins 
ahnost  iounediately  after  th^  sun  has  readied  its  zenitL 
Between  the  tropica  and  the  equator  the  sun  cornea  twice 
to  the  senith  of  each  belt  during  the  year,  at  the  tropical 
lines  the  sun  is  only  once  in  Uie  zenith ;  thus  it  follows 
that  a  double  rainy  season  is  observed  in  all  places  lying 
b  the  central  belt  of  the  tropics,  and  a  single  rainy  season 
in  those  which  are  nearer  the  skirts  of  the  zone.  These 
wet  and  dry  seasons  correspond  to  the  cooler  and  hotter 
periods  of  the  year,  and  tabs  the  place  of  the  summer  and 
mter  of  the  temperate  tegians.  Various  circumstances 
tend  to  intiarfere  with  and  modify  the  working  of  this 
general  role  of  the  rotation  of  seasons.  In  Southern 
Aiiica  that  rainy  season  which  follows  the  apparent  move- 
ment of  the  sun  northward,  is  greater  than  that  which 
eosnes  after  his  passage  south,  since  in  the  former  case  the 
winds  are  drawn  inwards  from  the  ocean  and-carry  greater 
qusmtities  of  moisture,  whereas  in  the  latter  the  winds  are 
drawn  from  the  land  north  of  the  equator,  and  their  mois- 
ture is  already  in  great  part  spent,  In  the  northern  and 
fa«  >eastem  regions  of  Africa  the  whids  and  rains  are  governed 
■^  as  much  by  the  heating*  and  cooling  of  the  Asiatic  con- 
tinent as  by  that  of  Africa  itself,  but  in  the  central  and 
western  portions  of  the  continent  the  rule  is  well  exem- 
plified. Thus  in  Damara  Land,  bordering  on  the  southern 
tropic,  therto  is  one  short  rainy  season  from  February  till 
April,  beginning  only  with  the  -northing  sun;  at  Loanda 
in  Angola  the  greater  rains  last  from  February  till  May, 
the  lesser  rainy  season,  when  the  sun  has  passed  this  place 
going  south,  occurs  in  November  only.  At  Annobon 
ishnd,  surrounded  by  wide  sea,  April  and  May  are  the 
runy  months  of  the  northing  sun,  October  and  November 
^i  tiie  soothing.  The  Quinea  coast,  facing  the  sea  to 
scirthward,  has  its  greats,  xainy  season  from  March  to 
June,  when  the  norming  son  draws  the  gcean  winds  On  to 
iho  ooast;  and  its  lesser  xains  occur  in  October  and 
Nc<vember,  when  the  sun  has  passed  southward  from  the 
bnl  Nearing  the  northern  tropical  line,  the  cosst-knd 
from  Sierra  Leone  to  the  Senegal  river  has  a  simple  wet 
and  dry  season  during  the  year.- 

On  the  eastern  coast-land  the  rains  are  more  dependant  on 
the  direction  of  the  monsoon  winds;  about  the  mOuths  of  the 
Zambeze  and  on  the  Mozambique  coast  the  rains  begin  in 
November,  after  the  north-east  monsoon  wind  has  set  in  over 
the  northern  part  of  the  Indian  Ocean,  bringing  with  it  the 
vapours  drawn  from  the  sea  to  condense  on  the  coast  slopes. 
The  rains  continue  here  till  March,  when  the  south-west 
monsoon  begins  to  blow  away  from  the  land  towards  the 
then  heated  surface  of  Asia.  At  Zanzibar  there  is  a  double 
runy  season,  a  stronger  in  the  months  of  March,  April, 
and  May,  with  the  northing  sun,  beginning  immediatedy 
after  the  south-west  monsoon  has  set  in,  and  a  weaker  in- 
8q>tember  and  October  with  the  southing  sun..  Undes 
the  equator  on  the  east'  coast  the  rains  begin  in  April  tHih 
the  south-west  monsoon,  Oontinuing  till  June,  and  during 
vthiB  period  the  sky  is  obscured  by  heavy  douds.  The 
^iBCond  lainy  season  hare  is  only  marked  \ff  a  few  showers 


in  »Vep* ember  -and  October.  Whilst  the  north-east  mon- 1-^  ^h9 
soori  is  blowing  the  sky  remains  of  a  cloudless  bitt&  In  law^lon 
the  interior  of  the  continent,  between  these  tropical  coasts; 
the  rainy  seasons  appear  rather  to  precede  than  follow  the 
advancing  sun.  In  the  region  of  the  central  Zambeze  the 
greater  rains  lost  through  February,  M^ch,  and  Aprils 
the  lesser  occumng  in  October  and  November.  The  worst 
droughts  are  experienced  in  December  and  January. 
Nearer  the  centre  of  Ihe  continent  the  two  rainy  seasons 
become  so  lengthened  as  almost  to  merge-  into  one  period 
of  rains,  extending  over  about  eight  months  of  the  year. 
In  the  newly-ezplorod  country  south-west  of  the  Tanganyika, 
Dr  Livingstone  found  that  die  rains  began  in  October,  and 
that  the  Ust  showers  fell  in  May;  but  there  is  probably  a 
dner  period  between  these  hmits.  At  the  Tanganyika  Lake 
the  nuoy  season  begins  in  September,  lasting  till  May,  and 
the  same  rainy  reason  has  been  observed  in  the  interior 
country  of  the  west  coast  immediately  north  of  the 
equator.  Between  these  points,  in  Manuyema  country, 
Dr  Livingstone  found  that  (he  rains  continned  till  July, 
or  almost  through  the  year.  Northward  in  the  Interior  the 
rainy  seasons  are  again  dearly  divided  into  a  greater  and 
lesser,  and  in  the  regions  west  of  the  Upper  NUe  between 
5^  and  10°  N.  lal,  the  stronger  rains  occur  from  August 
till  October,  the  weaker  come  with  the  northing  sun  in 
April  and  May.  .  The  plateau  of  Abyssinia,  riaing.<high 
above  the  general  level  of  the  north  of  Africa,  and  inter- 
cepting and  condenamg  the  moist  wmds,  has  also  a  double 
rainy  season,—^  greater  from  June  to  September,  when  the 
sun  is  passing  southward ;  a  lesser  in  February  and  April, 
with  the  northing  sun.  The  rainy.seasoua  in  Central  Africa 
are  ushered  in  and  accompanied  by  vialent  thunderstorms 
and  by  occasioiial  falls  of  hail  The  quantity  of  the  rain- 
fall, which  is  excessive  in  the  regions  near  the  equator, 
diminishes  rapidly  to  north  and  south  of  this  belt  as  the 
dry  regions  on  the  borders  of  the  tropics  are  approached. 

The  Sahara,  and  also  the  Kalahari  of  Southern  Africa,  are  . 
almost  rainless  regions,  bi^t  wherever  a  sufficient  elevation 
occurs  to  intercept  a  cooler  stratum  of  the  atmosphere,  rait 
is  not  wanting,  even  in  the  jnidst  of  the  Great  Lcseru  A 
striking  instance  of  this  is  rekted  by  Mr  Kichardaon.  That 
traveller  relates  that  when  on  the  borders  of  the  mountain 
knot  of  "Air,  in  about  latitude  19**  N.,  on  tbo  30th  Sept. 
1850y  there  was  a^ciy  in  the  encampment,  'The  wady  is 
oommg.  Going  out  to  look,  I  saw  a  broad  white  sheet  of 
foam  advancing  from  the.  south  between  tho  trees  of  the 
valley.  In  ten  minptes  after  a  river  of  water  came  pouring 
along,  and  spread  all  around  tis,  converting  the  place  of  oui* 
encampment  into  an  isle  of  the  valley.  The  current  in  its 
deepest  part  was  veiy  powerful,  capable  of  carrying  away 
sheep  and  cattle,  and  of  uprooting  treeSL  •  This  is  one  of 
the  inost  interesting  phenomena  I  have  witnessed  during 
my  preaenl  tour  in  Africa.  The  scene,  indeed,  was  per- 
fectly  African.  Bain  had  been .  observed  falling  in  the 
south ;  black  douds  and  darkness  covered  that  zone  of  the 
heavens,  and  an  hour  afterwards  came  pouring  down  this 
river  of  water  into  the  dry  parched-up  vdley.*' 

The  causes  of  want  of  rainfall  in  the  vast  region  of  the  Dry  rr" 
Sahara  appear  to  be  mainly  these — that  the  winds  ad  vane-  P«"a 
ing  towards  it  come  from  a  cooler  and  moister  to  a  warmer 
and  drier  region,  indeed  to  the  hott^  and  driest  of  all, 
and  00  are  constantly  losing  in  moisture  and  gaining  in> 
temperature  as'  they  approach;  the  high  plateau  of. 
Abyssinia  forms  an  effective  screen  from  the  winds  of  the 
Tn<^mn  Ocean,  wringing  out  their  moisture  before  thsL 
Sahaia  is  reached,  and  on  the  Atlantic  side  the  north-easf 
trade  wind  constantly  blows  away  from  the  land;  a 
barrier  of  mountains  cdso  deprives  the  Sahara  of  rain  from 
the  south-west  Another  cause  of  dryness  is  the  low  level 
of  great  areas  of  the  Sahara.    We  have  seen  tiiat  whenvvar 
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there  m  a  considerable  elevation,  even  in  its  midst  there  is 
a  periodical  rainfall  ^  The  Kalahan  region  is  almost  rain- 
less, on  account  of  tlic  great  heat  to  which  it  is  subjected ', 
hut  specially  because  the  wmds  coming  towards  it  from 
the  eastward,  the  prevailing  winds,  expend  their  moisture 
on  the  high  slopes  of  the  plateau  which  face  the  Indian 
Ocean.  Heav^i^  dews,  consf^quent  on  the  rapid  changes  of 
day  and  mght  temperature  in  these  bare  regions,  partly 
compensate  the  deficiency  of  rain. 
Fnratropi-  The  portions  of  the  contmeot  which  lie  beyond  the 
r»)  runs.  '  tropics  north  and  south,  the  outer  slopes  of  the  plateau  of 
Barbary  and  of  the  Cape  Colony,  have  no  marked  rainy 
«ea.son.  and  the  tunes  of  the  occurrence  of  rain  are  altered, 
the  summers  of  both  being  drier,  the  showers  more  frequent 
ID  winter  In  Natal,  and  on  the  slopes  of  the  plateau  m 
'  Its  neighbourhood,  rain  may  be  expected^ in  any  month; 
but  the  greatest  falls  occur  from  October  to  March.  The 
absolute  quantity  of  rain  which  falls  m  Afnca  has  as  yet 
been  measured  at  so  few  points,  that  no  definite  concluaiOQS 
can  be  arrived  at  respectmg  »t 
PUnto  Although  Afnca  belongs  almost  entirely  to  the  tomd 

and  warm  tones,  its  vegetable  productions  are  essentially 
different  m  different' parta  Thus,  m  the  extreme  north, 
^oves  of  oranges  and  olives,  plains  covered  with  wheat 
and  Wley,  thick  woods  of  evergreen  oaks,  cork-trees,  and 
sea-pmea.  intermixed  with  cypresses,  myrtles,  arbutus,  and 
fragrant  tree-heaths,  form  the  principal  features  of  the 
tandscapa  On  this  northern  coast  the  date-palm  is  first 
found  but  Its  fnut  does  not  amve  at  perfection,  and  it  is 
chie6y  valued  as  an  ornamental  object  m  gardena  Vanous 
'  kindji  of  gram  are  cultivated  Beyond  this  region  of  the 
coast  and  the  Atlas  cham,  wilh  the  borders  of  the  Sahara, 
commences  a  new  scena  It  is  m  this  region,  extending  to 
the  borders  of  Soudan,  that  the  date-tree  forms  the  charao- 
tpn.««tic  feature  Being  peculiarly  adapted  to  excessive  dry- 
ness and  hifrb  temperature,  it  flounshes  where  few  other 
plants  can  main  tarn  an  existence  Were  it  not  for  the  fnut 
of  the  invaluable  date-tree,  the  inhabitants  of  the  desert 
would  almost  entirely  depend  on  the  productsof  other  regions 
for  their  subsistenca  With  the  southern  boundary  of  the 
Sahara,  the  date-tree  disappears,  the  baobab  or  monkey 
bread -tree  takes  its  place,  and.  under  the  influence  of  the 
tropical  rams,  a  new,  nch.  and  highly-developed  flora  pre- 
sents itself  These  trees,  together  with  huge  cotton-trees, 
oil-palms,  sago-pahns,  and  others  of  the  same  majestic  tnbe, 
determine  the  aspect  of  the  landscape  The  laburnum  ex- 
pands its  branches  of  golden  flower,  and  replaces  the  senna 
of  the  northern  regions,  and  the  swamps  aru  often  covered 
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with  immense  quantities  of  the  papyrus  plant  Instead  of 
wavmg  fields  of  corn,  the  cassava,  yam,  pigeon -pea,  and  tba 
ground-nut,  form  the  fannaceous  plants.  The  papaw,  tiie 
tamarmd,  the  Senegal  oustard  apple,  and  others,  leplaoe 
the  vine  and  the  fig.  In  Southern  Afnca,  ogam,  the  tro- 
pical forms  disappear,  and  m  the  inland  dcscrt-like  plains, 
the  fleshy,  leafless,  contorted,  smgular  tribes  of  kapsias,  of 
mesembryanthemum8,euphorbias,  crassulas,  aloes,  and  other 
succulent  plants,  make  their  appearance  Endless  species  of* 
heaths  are  there  found  in  gpeat  beauty,  and  the  hills  and  rocks 
are  scattered  over  with  a  remarkable  tribe  of  plants  called 
Cycadacece.  Plants  of  the  protea  tnbe  also  add  Xo  the  extra- 
ordinary vanety  m  the  vegetable  physiognomy  of  that  region. 

Of  the  characteristic  Afncan  plants,  the  date-tree  is  one  C^^ 
of  the  most  important,  as  it  is  likewise  among  the  nearly 
one  thousand  different  speaes  of  palma  It  furnishes,  as  it 
were,  the  bread  of  the  desert,  beyond  which  it  occurs  only 
m  Western  Asia,  wherever  a  sunilar  dry  and  hot  climate 
prevails.  This  tree  requires  a  sandy  soil,  and  sprmgs  must 
not  be  absent  The  dates  furnish  food  not  ooly  for  man, 
but  for  the  camel  and  the  horsa  For  the  latter  purpose 
the  stones  are  used  m  many  parts,  and  are  said  to  be  more 
noanahing  than  the  fruit  itself.  The  Arabs  make  a  greai- 
vanety  of  dishes  of  which  dates  form  the  chief  part  Of 
the  sap  of  the  tree  palm-wine  ia  prepared,  and  the  jwung 
leaves  are  eaten  like  cabbaga 

In  Southern  Afnca  are  the  extensive  miniature  woods  of  ii^*i: 
heaths,  as  characteristic  as  the  groves  of  date-palms  in  the 
north.  No  less  than  five  hundred  species  have  already  been 
discovered.  These  plants,  of  which  some  reach  the  height 
of  12  to  15  feet  (Enca  ureeolaru),  are  covered  throughoui 
the  greater  part  of  the  year  with  mnumerable  flowers  of 
beautiful  colours,  the  red  being  prevalent 

The  papyrus  is  an  aquatic  plant,  having  a  stem  from  3  Tai- 
to  6  feet  high.  It  mhabits  both  stagnant  watere  and  nio- 
ning  streams,  and  is  common  m  the  oountnes  of  the  Nile, 
particularly  Egypt  and  Abyssinia.  Its  soft,  smooth  fiower- 
stem  afforded  the  most  ancient  material  from  which  paper 
was  prepared,  and  for  this  reason  it  is  one  of  the  noticeable 
Afncan  planta  It  has,  however,  also  been  used  for  other 
purposes ;  its  flowenng  stems  and  leaves  are  twisted  into 
ropes ;  and  the  roots,  which  are  sweet,  are  used  as  focxL' 

The  following  table,  compiled  from  the  "synonymic  lists  -^^i~ 
of  species  of  mammals"  given  by  Mr  Andrew  Murray,^ 
affords  a  general  view  of  the  distnbution  of  terrestrial 
mammals  m  the  different  parts  of  Afnca, — the  figures  deoot- 
mg  the  number  of  species  found  in  each  of  the  divisions,  those 
m  the  last  column  being  the  number  peculiar  to  Afnca : — 
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The  order  Quadrumana  is  weD  represented,  more  particu- 
larly within  the  tropics,  whence  they  decrease  uorthwards  and 
•outhwarda  The  most  important  members  of  this  family 
are  the  anthropoid  monkeys,  the  chimpanzee  and  gorilla,  m 
Tropical  and  Western  Ainca.  Babooua  and  mandrils,  v.nth 
few  exceptions,  are  peculiar  to  Afnca.     Only  a  few  species 


of  the  genus  Macacus,  which  is  East  Indian,  are  fonnd  in 
Africa      The  only  short-tailed  species  {Macacut  l^-n^^tt) 

»  See  Flora  qf  Trojncat  A/nea,  by  Daniel  Ohrer,  F.ICa.  F  LR. 

London.  1868.  t   «^.u^ 

»  Th^  Qewtraphxcal  DistrQnUton  </  Mammals,  by  Asdxvw  tf  »r^« 

'onaon,  1866.  ^ 
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18  North  Afncan,  and  is  also  f oond  wild  on  the  opposite 
cout  ttl  the  Bock  of  Qibraltar.  In  Madagascar  the  place 
of  the  true  numkeya  ia^appiied  by  the  peculiar  tribe  of  the 
trae  Lemtua  or  inakia.  Many  species  have  close  affinities 
with  those  of  Asia;  thns  the  orang-outang  of  Borneo  la 
represented  in  Africa  by  the  chimpanaea  The  gibbons  are 
eatirdy  wBOtuiA. 
inn.  Of  the  larger  OsnuTora  the  bear  is  almoet  entirely  wanting, 
and  occoiB  only  sparely  in  the  Atlas  Monntains  in  Barbery. 
The  true  martens  are  unknown,  but  otters  occur.  Of  the 
CanU  family  the  jackal  is  characteristic,  and  roams  over 
the  whole  of  Africa;  it  differs  from  the  Asiatic  species  in 
its  paler  skin,  which  approaches  the  colour  of  the  prevailing 
deserts.  The  wolf  and  fox  do  not  extend  beyond  the 
Dorthetn  margin  of  Africa.  Hynnaa  are  true  African 
tenants ;  the  striped  hysna  extending  from  Asia  over  North 
Africa,  the  spotted  hysna  over  the  remainder  of  the  oon- 
tioent;  in  the  southmost  part  of  the  continent  the  brown 
hyana  is  also  found,  and  with  it  the  aardwolf ,  or  earth 
wolf  of  the  Cape  oolonista,  allied  to  this  genus.  Africa  is 
the  chief  home  of  the  lion,  which  there  remains  undisturbed 
as  king  over  the  lower  animal  creation,  though  it  has  been 
dhven  inwards  from  the  m<He  settled  portions  of  the  coast- 
land;  while  in  the  extreme  sonth-westem  parts  of  Asia,  to 
which  it  ia  now  confined,  its  power  is  divided  with  that  of 
the  tiger.  The  leopard,  serval,  caracal,  chana,  and  civet 
cat  (the  locality  of  die  true  civet  being  North  Afnca),  are 
the  other  principal  representatives  of  the  cat  tnbe  The 
herpestes  or  ichneumons  have  the  same  distribution  as 
the  civets;  the  species  which  destroys  the  eggs  of  the 
crocodiie  ia  found  in  Egypt  and  the  North  of  Africa 
u'&u  Of  wild  horses  the  asinine  group  is  characteristic  of 
^i^  Asia,  and  the'  hippotigrine  of  Africa.  The  quagga,  exdn* 
^^  n'vely  African,  inhabits  the  most  southern  parts  of  the 
uhi  continent,  and  ia  scarcely  found  north  of  the  Orange  river, 
llfde^  but  occurs  in  great  herds,  associated  with  the  white-tailed 
^^  gDQ ;  the  aebra  {£quua  Burehellii),  or  sebra  of  the  plaina, 
ia  widely  distributed  over  Africa,  from  the  limit  of  the 
qoagga  to  Abyssinia  and  the  west  coast;  the  aebra  of  the 
moontaina  {Equua  aebra),  more  completely  striped  than  the 
rest,  is  only  known  in  South  Africa.  The  true  onager  or 
abongical  wild  ass  ia  indig^ous  to  If orth-East  Africa  and 
the  i&hxid  of  Socotra.  A  species  inhabiting  the  high  land 
of  Abyssinia  is  distinct  from  thesa  The  horse,  domesti* 
c&ted  m  other  parts  of  Africa,  excepting  the  region  of  forests, 
is  not  found  in  the  eastern  intertropical  region ;  and,  for 
some  <ause  not  yet  clearly  ascertained,  it  appears  to  be 
impossible  to  acdimatiae  it  there.  The  single  humped 
camel  or  dromedair  ia  .used  over  the  whole  of  North 
Afhca,  as  far  south  and  west  as  the  river  Niger  and 
Lake  Chad.  The  Indian  buffalo  has  spread  b^  introduc- 
tion to  North  Africa;  the  Cape  buffalo,  a  species  peculiar 
to  Afnc^  reaches  as  far  north  as  a  line  from  Omnea 
to  Abysflinia;  the  Bot  Bmchycerus  is  a  species  peculiar 
to  West  Africa,  from  Senegal  to  the  Gaboon.  Of  sheep, 
the  Chia  Tragelaphut  is  f>eculiar  to  North  Afnca;  the 
Ibex  goat  extends  into  Abyssinia.  The  family  of  the 
antelopes  is  essentiaUy  African,  five-sixths  of  the  species 
composing  it  being  natives  of  that  country,  and  chiefly  of 
the  portion  lying  south  of  the  Sahara,  occumng  m  dense 
herds.  Lastly,  the  giraffe,  ooe  of  the  most  celebrated 
and  characteristic  of  African  quadrupeds,  ranges  from 
the  limits  of  the  Cape  Colony  as  far  as  the  Sahara  and 
Nubia. 
-tviA*  Qf  ]^entata  the  seven  species  known  to  occur  in  Africa 
are  also  peculiar  to  it.  The  aardwark  ( Orycterofna  capcnsu) 
is  essentially  burrowing  in  its  habits,  and  the  burrows 
formod  by  these  animals  are  the  source  of  frequent  diuiger 
to  the  waggoud  and  Lurses  of  the  Ca|>c  culonista 
'^oti.    ^  pexiUA  of  moles  is  met  with  in  South  Africa,  but  is 


not  found  in  the  tropical  regions  The  Cape  or  gilded  mule^ 
ekryso-eklore,  is  so  called  from  its  iridescent  glossy  fur; 
two  or  three  species  of  hedgehog  occur  in  the  continent, 
and  Mfli<ftg^MM«ftr  has  a  peculiar  family  mwemhling  these  in 
appearance,  but  without  the  power  of  rolling  up  into  a  ball 
for  defenca  Bats  are  numerous  m  Afneai  but  few  are 
peculiar  to  it 

Of  Rodents  the  burrowmg  kinds  prevail  The  A/ncanBoder/:* 
species  of  porcupine  are  known  in  the  northern  and  western 
coast-lands  and  m  South-Eastem  Africa.  The  hyrax  ex* 
tends  over  Eastern  Africa  and  a  portion  of  the  west  coast. 
Hares  are  only  known' in  the  countnes  north  of  the  Sahara 
and  m  the  Ckpe  colony.  Ampng  squirrels,  those  with 
bnstles  or  spmes  in  their  fur  are  peculiar  to  the  southern 
regions  of  the  continent 

The  onuthology  of  Africa  presents  a  clote  analogy  m  Bmisw 
many  of  its  species  to  those  of  Europe  and  South  Asia. 
Thus,  on  Its  northern  coasts,  there  is  scarcdy  a  single 
species  to  be  found  which  does  not  also  occur  m  the  other 
countries  bordering  on  the  Mediterranean.  The  omitho* 
logy  of  the  region  of  the  Nile  and  the  northern  coasts  is 
Identified  with  that  of  Arabia,  Persia,  and  Spain.  The 
deserts  are  inhabited  byspeaes  adapted  to  its  solitudes; 
while  Southern  Africa  presents  different  species. 

The  ostrich,  the  hn^est  of  birds,  which  has  been  described 
SA  the  feath<ved  camel,  or  the  giraffe  among  birds,  is  found 
in  almost  every  part  of  Africa.  But  its  chief  home  is  ihe 
desert  and  the  open  plains;  moimtamous  districts  it  avoids, 
unlesa  pressed  by  hunger.  The  beautiful  white  feathers, 
so  highly  pnzed  by  the  ladies  of  Europe,  are  found  in  the 
tail  only  of  the  male  bird.  The  chase  is  not  without  its 
difficoltiea,  and  it  requires  the  greatest  care  to  get  within 
mnaket^hot  of  the  bird,  owmg  to  its  constant  vigilance 
and-  the  great  distance  to  which  it  can  .see.  The  fleetest 
-horse,  too,  will  not  overtake  it  unless  stratagem  be  adopted 
to  tire  it  out  If  followed  up  too  eagerly,  the  chase  of  the 
ostrich  is  not  destitute  of  danger;  for  the  hunuman  has 
sometimes  had  his  thigh-bone  broken  by  a  single  stroke 
from  the  leg  of  a  wounded  bird. 

The  large  messenger  or  secretary-bird,  which  preys  u}K)n  • 
serpents  and  other  reptilea,  is  one  of  the  most  remarkable 
African  birds.  It  ia  common  near  the  Cape,  and  is  not 
seldom  domesticated.  Of  gallinaceous  fowls,  adapted  to  the 
poultry-yard,  Africa  possesses  but  a  single  genas,  the  gumea- 
hena,  which,  however,  are  found  in  no  other  part  of  the 
world.  •  These  birds,  of  which  there  are  three  or  four  dia- 
tinct  species,  go  in  large  flocks  of  400  or  500,  and  are  most 
frequently  found  among  underwood  iolhe  vicinity  of  ponds 
and  rivers.  There  are,  besides,  many  species  of  partridges 
and  quails  in  different  parts  of  Africa^  Water  fowl  of 
varioua  species  are  also  abimdant  on  the  lakes,  and  nvers, 
as  are  likewise  vanous  species  of  owls,  falcons,  and  vul- 
tures, the  latter  of  which  are  highly  useful  m  consumiug 
the  offal  and  camon,  which  might  otherwise  taint  the  au 
and  produce  disease. 

Among  the  smaller  birds  of  Africa  are  many  species  re- 
markable for  the  gaudineas  and  brilliancy  of  their  plumage, 
or  the  singulanty  of  their  manners  and  economy.  Of  the 
former  kmd  may  be  meorioned  the  sunbirds,  the  lampro- 
tonus,  the  beefeaters,  the  rollers,  the  phmtam-eatera,  the 
parrots,  the  halcyons,  and  numerous  smaller  birds  that 
swarm  in  the  forests.  Of  the  latter  kind  it  will  be  suffi- 
cieni  to  mention  the  honey-cuckoo  (Cuculut  vndxcaiir). 

Though  Africa  is  not  exempt  from  the  scourge  of  veno- 1^  ^„^ 
mous  or  dangerous  reptiles,  still  it  has  comparatively  fewer 
than  other  tropical  countries,  owing  to  the  dryness  of  the 
climate.  The  reptiles  harboured  by  the  desert  regions 
consist  chieOy  of  harmless  lizards  and  serpents  of  a  small 
size,  though  often  venomous.  The  frog  and  tortoise  tnbea 
are  represented  m  but  few  species  and  numbers. 
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The  most  important  among  the  reptiles  is  the  erocodile, 
which  inhabits /nearly  all  the  large  rivers  and  lakes  within 
the  tropics,  and  is  still  abundant  in  the  Nile  below  the  first 
cataract 

The  chameleon  is  common  in  Africa.     Among  the  veno- 
mous species  of  snakes  are  the  purple  ntya,  the  cerastes  or 
horned  viper,  the  nnged  naja»  and  the  darting  viper. 
YtOm.  Edible  fish  are  found  almost  everywhere  in  great  variety 

and  quantity.  The  fresh  waters  of  Egypt  produce  the 
gigantic  bishir,  the  cofTres,  and  numerous  species  of  the 
pimelodea.  Many  varieties  of  lish  exist  in  the  great  inte- 
rior lakes ;  five  large  species  found  in  the  Tanganyika  are 
described  by  Burton.  The  greater  number  of  the  fish  of 
the  Red  Sea  resemble  the  saxatilee  of  the  warm  seas  of 
Asia.  On  the  west  coasts  are  found  the  fish  belonging  to 
equatorial  latitudes,  while  the  shores  of  the  Mediterranean 
produce  those  of  France  and  Spain.  The  seas  of  the 
southern  extremity  possess  the  species  common  to  the 
latitudes  of  the  antarctic,  south  of  the  three  great  capes. 
The  fish  of  the  east  coast  are  the  same  as  tJbose  of  the 
Indian  Sea. 
Tfis^ctfc  Of  the  insect  tribes  Africa  also  contains  many  thousand 

different  kinds.  The  locust  has  been,  from  time  imme- 
morialy  the  proverbial  scourge  of  the  whole  continent ;  scor- 
pions, scarcely  less  to  be  dreaded  than  noxious  serpeots, 
are  everywhere  abundant;  and  the  zebub,  or  fiy,  one  o^ 
the  instruments  employed  by  the  Almighty  to  punish  the 
Egyptians  of  old,  is  still  the  plague  of  the  low  and  cultivated 
districts.  In  the  interior  of  Africa  a  venomous  fly  occurs 
in  certain  regions  of  the  soi^th  and  east,  which  is  fatal  to 
nearly  all  domestic  animals.  It  is  called  tsetse  (Glomna 
morsUans)^  and  its  size  is  almost  that  of  the  common  blue 
fly  which  settles  on  meat;  but  the  wings  are  larger.  On 
the  absence  of  this  insect  greatly  depended  the  success  of 
recent  explorers  in  that  quarter,  as,  where  it  appeared,  their  ^ 
cattle  infallibly  fell  victims  to  its  bite.  There  are  large 
tribes  which  cannot  keep  either  cattle  or  sheep,  because  the 
tsetse  abounds  in  their  country.  Its  bite  is  not,  however, 
dangerous  to  man ;  wild  animals  likewise  are  undisturbed  by 
it  The  termites  or  white  ants  are  Jikewise  a  scourge  to 
the  country  where  they  occur  in  great  numbers.  This 
destructive  creature  devours  everything  in  the  shape  of 
wood,  leather,  cloth,  &c,  that  falls  in  its  way;  and  they 
march  together  in  such  swarms,  that  the  devastation  they 
commit  is  almont  incredible. 
Zoopli>to«.  Of  the  class  of  zoopiiytes,  the  brilliant  polypi  of  every 
variety,  and  madrepores,  abound  on  the  coasts  of  Africa. 
-  The  shores  of  the  Mediterranean  produce  the  finest  coral, 
and  those  of  the  Red  Sea  bristle  with  extensive  reefs  of  the 
same  moUusca. 
Maa  From  the  shores  of  the  Mediterranean  to  about  the  lati- 

tude of  20^  N.,  the  population  of  Africa  consists  largely 
of  tribes  not  originally  native  to  the  soil,  but  of  Arabs  and 
Turks,  planted  by  conquest,  with  a  considerable  number  of 
Jews,  Uie  children  of  dispersion;  and  the  more  recently 
introduced  French.  The  Berbers  of  the  Atlas  region,  the 
Tuaricks  and  Tibbus  of  the  Sahara,  and  the  Copts  of 
Egypt,  may  be  viewed  as  the  descendants  of  the  primitive 
stock,  while  those  to  whom  the  general  name  of  Moors  is 
applied  are  perhaps  of  mixed  descent,  native  and  foreign. 
From  the  latitude  -stated  to  the  Cape  Colony,  tribes  com- 
monly classed  together  under  the  title  ot  the  Ethiopic  or 
Negro  family  are  found,  though  many  depart  very  v/idoly 
from  the  peculiar  physiognomy  of  the  Negro,  which  is 
most  apparent  in  the  natives  of  the  Guinea  coast  In  the 
Cape  Colony,  and  on  its  borders,  the  Hottentots  form  a 
distinct  variety  in  the  population  of  Africa,  most  closely 
resembling  the  Mongolian  races  of  Asia. 

The  Copts,  or  as  they  are  correctly  pronounced,  either 
CScoobt  or  Ckibt,  are  considered  to  be  the  descendants  of 


the  ancient  Egyptians.  They  do  not  now  compose  more 
than  one  sixteen tlr  part  of  the  population  of  E^ypt,  their 
number  not  exceeding  145,000,  about  10,000  of  whom 
reside  at  Cairo.  Conversions  to  the  Mohammedan  faith,  and 
intermarriages  with  the  Moslems,  Jiave  occasioned  this 
decrease  in  their  numbers ;  to  which  -may  be  added  th« 
persecutions  which  they  endured  from  their  4i^bic  invaders 
and  subsequent  rulera  They  were  forced  to  adopt  distino> 
cions  of  dress,  and  they  still  wear  a  turban  of  a  black  or 
blue,  or  a  grajosh  or  light  brown  colour,  in  contradistinction 
to  tlie  red  or  white  turban.  In  some  parts  of  Upper  Egypt 
there  are  villages  exclusively  inhabited  by  the  Copts. 
Their  complexion  is  somewhat  darker  than  that  of  the  Arabs, 
their  foreheads  fiat,  and  their  hair  of  a  soft  and  woolly 
character;  their  noses  short,  but  not  flat;  mouths  wide,  and 
lips  thick  ;  the  eyes  large,  and  bent  upwards  in  an  angle 
like  those  of  the  Mongols;  their  cheek-bones  high,  and  their 
beards  thin.  They  are  not  an  unmixed  race,  their  anceston 
in  the  earlier  ages  of  Christianity  having  intermarried  with 
Greeks,  Nubians,  and  Abyssinians.  With  the  exception  of 
a  small  proportion,  the  Copts  are  Christians  of  the  sect  called 
Jacobites,  Eutychians,  Monophysites,  and  Monothchtes, 
whose  creed  was  condemned  by  the  Council  of  Chalcedon, 
A.D.  451.  They  are  extremely  bigoted,  and  bear  a  bittei 
hatred  to  all  other  Christians;  they  are  of  a  sullen  temper, 
extremely  avaricious,  great  dissemblers,  ignorant,  and  faiih 
lesa  They  frequently  indulge  in  excessive  drinking;  but  in 
their  meals,  their  mode  of  eating,  and  the  manner  in  which 
they  pass  their  hours  of  leisure,  which  is  chiefly  in  smokirig 
their  pipes  and  drinking  coffee,  they  resemble  the  other  in- 
habitants of  the  country.  Most  of  the  Copts  in  Cairo  are 
employed  as  secretaries  and  accountants,  or  tittdesmen ;  they 
are  chiefly  engaged  in  the  government  oflSccs;  and  as 
merchants,  goldsmiths,  silversmiths^  jewellers,  architects, 
builders,  and  carpenters,  they  are  generally  considered 
more  skilful  than  the  Moslems.  The  Coptic  language  is 
now  underatood  by  few  persons,  and  the  Arabic  bein^ 
employed  in  its  stead,  it  may  be  considered  as  a  dead 
language. 

The  countries  above  Egypt  are  inhabited  by  two  tribes  N 
of  people  resembling  each  other  in  physical  characters,  but 
of  distinct  language  and  origin.  One  is,  perhaps,  tho 
aboriginal  or  native,  the  other  a  foreign  tribe.  Dr  Pricbard 
terms  them  Eastern  Nubians,  or  Nubians  of  the  Red  Sea, 
and  Nubians  of  the  Nile,  or  Berberines.  All  these  tribes 
are  people  of  a  red -brown  complexion,  their  colour  in  some 
instances  approaching  to  black,  but  stUl  diflerent  from  the 
ebony  hue  of  the  Eastern  negroes.  Their  hair  is  often 
frizzled  and  thick,  and  is  described  as  even  woolly;  yet 
it  is  not  precisely  similar  to  the  hair  of  the  negroes  of 
Guinea.  The  Eastern  Nubians  are  tribes  of  roving  people 
who  inhabit  the  country  between  the  Nile  and  the  Red 
Sea ;  the  northern  division  of  this  race  are  the  Ababdeb, 
who  reiich  northward  in  the  eastern  desert  as  far  as  Kosseir, 
and,  towards  tho  parallel  of  Deir,  border  on  the  Bishaii 
The  Bishari  reach  thence  towards  the  confines  of  Abyssinia 
The  latter  are  extremely  savage  and  inhospitable ;  they  are 
said  to  drink  the  warm  blood  of  living  animals ;  they  are 
for  the  most  part  nomculic,  and  live  on  flesh  and  miOc 
They  are  described  as  a  handsome  people,  with  beautiful 
features,  fine  oxpressive  eyes,  of  slender  and  el^ant  forms ; 
their  complexion  is  said  to  be  a  dark  brown,  or  a  diA 
chocolate  colour.  The  Bar&bra  or  Berberines  are  a  people 
well  known  in  Egypt,  whither  they  resort  as  labourers 
from  the  higher  country  of  the  Nile  They  inhabit  the 
valley  of  that  name  from  the  southern  limit  of  £!gypt  to 
Sennaar.  They  are  a  people  distinct  from  the  Arabs  and 
all  the  surrounding  nations.  They  live  on  the  banks  of 
the  Nile ;  and  wherever  there  is  any  soil,  they  plant  date- 
trees,  set  up  wheels  for  irrigation,  and  sow  duira  anfl  sodip 
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IcgumiiKnis  planta.  At  Cairo,  wMther  xnaii/  of  this  race 
resort,  they  are  este^smed  for  their  honcstj.  They  profess 
blam.  llie  Bar&bra  are  divided  into  three  sections  by 
their  dialects,  which  are  those  of  the  Nuba,  the  Kcnoiu, 
and  the  Dongolawi  Aocdrding  to  Dr  Prichard,  it  is  pro- 
bable that  the  Berberines  may  be  an  offset  from  the  original 
fitock  which  finst  peopled  Egypt  and  Nubia. 

The  country  of  the  Nubians  is  limited  on  the  west  by 
that  of  the  Tibbus,  who  are  spread  oyer  the  eastern  por- 
tions of  the  Sahara,  as  far  as  Fezzan  and  Lake  Chad.  Dr 
Latham  considers  it  probable  that  their  language  belongs 
to  the  Nubian  class.  They  inhabit  the  locality  of  the 
ancient  Libyans  or  Ltbyes.  Their  colour  is  not  uniform. 
In  8ome  it  is  quite  black,  but  many  have  copper:coloared 
faces.  They  are  slim  and  well  made,  have  high  cheek- 
bones, the  nose  sometimes  flat  like  that  of  the  negro,  and 
^mecimes  aqoiiina  Their  mouth  is  in  general  large,  but 
their  teeth  fine^  Their  lips  are  frequently  formed  like 
those  of  EoTopelLDS ;  their  eyee  are  expressive,  and  their 
hair,  though  d^ed,  not  woolly.  The  females  are  especially 
distingiui£ed  by  a  light  and  elegant  form,  and  in  their 
walk  and  erect  manner  of  carrying  themselves  are  veiy 
striking.  Their  feet  and  ankles  are  delicately  formed,  and 
not  loaded  with  a  mass  of  brass  or  iron,  as  is  the  practice 
ID  other,  countries  of  Northern  Africa,  but  have  merely  a 
light  anklet  of  polished  silver  or  copper,  sufficient  to  show 
their  jetty  skin  to  more  advantage ;  and  they  also  wear 
neat  red  dippera  The  Tibbna  are  chiefly  a  pastoral  people. 
They  keep  horses,  cattle,  sheep,  and  goats,  but  camels 
coDstitote  their  principal  riches.  The  villages  of  the 
^nbbuB  are  very  r^ularly  built  in  a  square,  with  a  space 
left  on  the  north  and  south  faces  of  the  quadrangle  for  the 
tat  of  the  cattle.  Tlie  huts  are  entirely  of  mats,  which 
''xclade  the  son,  yet  admit  bdth^e  light  and  the  air.  The 
^terior  of  these  habitations  is  singularly  neat:  dean 
Tocden  bowls  for  the  preservation  of  nnlk,  each  with  a 
cover  of  basket-work,  are  hung  against  their  vraUa  They 
are  greatly  exposed  to  predatoiy  incursions  into  their 
country  by  the  enemies  who  surround  them.  The  Tibbus 
of  Tib«stL  are  described  by  Dr  Nachtigal  aa  of  medium 
stature,  weU  made,  of  elegant  though  muscular  frame;  in 
colour  tliey  vary  between  a  clear  bronze  and  blauk :  the 
greater  number  are  dark  bronze-coloured,  yet  without  the 
ftlighte&t  trace  of  what  is  generally  recognised  as  the  n^gro 
physiognomy.  They  carry  on  a  considerable  traffic. in 
slaves  between  Sudan,  Tezzan,  and  TripolL 

"All  that  is.  not  Arabic  in  the  kingdom  of  Marocco,'' 
says  Dr  jLathain,  *'all  that  is  not  Arabic  in  the  French 
provinoes  of  Algeria,  and  all  that  is  not  Arabia  in  Tunis, 
Tripoli,  and  Fezzan,  is  Berber.  The  language,  also,  of  the 
ancient  Cyrenaica,  indeed  the  whole  country  bordering  the 
Mediterranean,  bel^cen  Tripoli  and  Egypt,  is  Berber.  The 
extinct  language  of  the  Canary  Isles  was  Berber;  and, 
finally,  the  language  of  the  Sahara  is  Berber.  The  Berber 
hmguages,  in  their  present  geographical  localities,  are  essen- 
tially inland  languages.  « As  a  general  rule,  the  Arabi<2  is 
the  language  for  the  whole  of  the  sea-coast  from  the  Delta 
of  the  Nile  to  the  Straits  of  .Gibraltar,  and  from  the  Straits 
of  Qibraltar  to  the  moulii  of  the  Senegal"  The  Berber 
nation  is  one  of  great  antiquity,  and  from  the  times  of 
the  eariiest  history  has  been  spread  over  the  same  extent 
of  country  as  at  present ;  uie  ancient  Numidian .  and 
Maoritanian  names  of  Sallust^  aAd  other  writers,  have  a 
meaning  in  the  modem  Berber.  It  has  affinities  with  the 
Semitic  langwagesL  In  the  northern  parts  of  Atlas  ^thcdo 
people  are  allied  Berbers ;  i^  the  southern  tracts  they  arc 
the  Shnlnh  or  Shelhas.  In  the  hilly  country  belonging 
toTtmis,  theKabyles;  in  Mount  Auress,  tho  Showiah;  and 
in  the  Desevt>  the  Tuarick, — all  belong  to  the  same  group. 
The  mountains  of  Atlas  are  said  to  be  inhabitod  by  more 
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than  twen^  different  tribes,  c^tnying  on  perpetual  warfare 
against  eack  other.  They  are  very  poor,  and  make  plun« 
dermg  excursions  in  quest  of  the  means  of  supporting  life. 
They  are  described  as  an  athletic,  strong-featured  people, 
accustomed  to  hardships  and  fatigue,  l^eir  only  covering 
is  a  woollen  garment  without  sleeves*  fastened  round  the 
waist  by  a  belt. 

The  Shuluh,  who  ai«  the  mountaineers  of  the  Northern 
Atlas,  Hve  in  villages  of  houses  made  of  stone  and  mud^ 
with  slate  roofs,  occasionally  in  tents,  and  even  in  caves. 
They  are  chiefly  huntsmen,  but  cultivate  the  ground  aiiJ 
rear  beea  They  are  described  as  lively,  intelligent,  weU 
formed,  athletic  ^men,  not  tall,  without  marked  features,* 
and  with  light  complexions.  The  Eabyles,  or  Kabaily,  of 
the  Algerian  and  Tunisian  territories,  are  the  most  indus- 
trious inhabitants  of  the  Barbery  States,  and,  bc»idca  till 
age,  work  the  mines  contained  in  their  mountains,  and 
obtain  load,  iron,  and  copper.  They  live  in  huts  made  of 
the  branches  of  trees  and  covered  with  clay,  which  resemble 
the  maffolia  of  the  old  Numidians,  spread  in  little  groups 
over  the  sides  of  the  mountains,  and  preserve  the  grain, 
the  legumes,  ami  other  fruits,  which  are  the  produce  of 
their  liusbandry,  in  iTtaftourM,  or  conical  excavations  in  the 
ground.  They  are  of  middle  stature  j  their  complexion  is 
brown,  and  sometimes  nearly  black. 

The  Tuarick  are  a  people  spread  in  various,  tribes  through 
the  greater  portion  of  the  Sahara.  The  expedition  under 
Richardson,  Barth,  and  Overweg,  who  traversed  and  ex- 
plored a  great  portion  of  the  Tuarick  territories,  has  greatly 
added  to  our  knowledge  of  these  people.  The  following 
are  the  names  and  localities  of  tho  principal  tribes: — 

1.  Tanelkum,  located  in  Fezzan. 

i  Onraghen,  family  of  Shafou,    \    , 

2.  Aighers,  <  Emanghasatan,  „.of  Hateetah,  >  ^  , 

(Amana,  „  of  Jabour,     J 

3u  Aheethanaran,  the  tribe  of  Janet 
4!'  Hagar  (Ahagar),  pure  Hagars  and  Maghatah.    They 
occupy  the  tract  between  Ghat,  Tuat,  and  Timbuktu. 

5.  Sagamaram,  located  on  the  route  from  Aisou  ta  Tuat 

6.  Ksulouees,  including  the  Kailouees  proper,  the 
Ealtadak,  and  the  Kalfadal 

7.  Kilgns,  including  the  Kilgris  proper,  the  Iteesan,  and 
the  Ashraf.  These  and  the  trib^  under  the  preceding 
head  inhabit  the  kingdom  of  Ahir. 

8.  Oulimad,  tribes  surrounding  Timbuktu  in  greai  mmi- 
bers.  This,  probably  identical  with  the  Sorghou,  ia  the 
largest  and  most  powerful  tribe«  while  the  Tanelkums  atm 
the  smallest  and  weakest 

. '  The  various  tribes  are  very  different  in  their  chAractei^, 
but  they  are  all  fine  men,  tall,  straight,  and  handsome. 
They  exact  a  tribute  from  all  the  caravans  traversing,  their 
country,  which  chiefly  furnishes  them  with  the  means  of 
subBistence..  They  are  most  abstemious,  their  food  consist- 
ing principally  of  coarse  brown  bread,  dates,  olives,  and 
water.  Even  on  the  heated  desert,  where  the  thermometer 
generally  is  from  90**  to  120°,  they  are  clothed  from  head 
to  foot,  and  cover  the  face  up  to  l^e  eyes  with  a  black  or 
coloured  handkerchief. 

The  Moors  who  inhabit  large  portions  of  the  empire  of  x< 
Marocco,  and  are  spread  all  along  the  Mediterranean  coast, 
are  a  mixed  race,  grafted  upon  the  ancient  Mauritanian 
stock;  whence  their  name.  .  After  the  conquest  of  Africa 
by  the  Arabs  they  became  mixed  with  Arabs ;  and  having 
conquered  Spain  in  their  turn,  they  intermarried  with  the 
natives  of  that  country,  whence,  after  a  possession  of  seven 
centuries,  ^they  were  driven  back  to  Mauritania.  They 
are  a  handsome  race,  having  much  more  resemblance  to 
Europeans  and  western  Asiatics  thai!  to  Arabs  or  Berbera, 
although  their  language  is  Arabic,  that  is,  the  Mogrebin 
dialect^  which  diiTera  considerably  from  the  Arabic  in. 
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Arabia,  and  even  in  Egypt,  They  are  an  intellectual 
people,  and  not  altogether  unlettered ;  but  they  are  cruel, 
revengeful,  and  blood-thirsty,  exhibiting  but  very  few 
traces  of  that  nobility  of  mind  and  delicacy  of  feeling  and 
taste  which  graced  their  ancestors  in  Spain.  The  liLstory 
of  the  throne  of  Marocco,  of  the  dynastic  revolutions  at 
Algiers,  Tunis,  and  Tripoli,  is  written  with  blood  ,  and 
among  the  pirates  who  infested  the  Nfediterranean  they 
were  the* worst.  Their  religion  is  the  Mohammedan  They 
are  tcmt)erate  in  their  diet  and  simple  in  their  dress,  except 
the  richer  classes  in  the  principal  towns,  where  the  ladies 
literally  cover  themselves  with  silk,  gold,  and  jeweb,  whde 
the  men  indulge  to  excess  their  love  of^  fine  horses  and 
splendid  arms.  They  generally  lead  a  settled  life  as  mer- 
chants, mechanics,  or  agriculturists,  but  there  are  also  many 
wandering  tribes  They  exhibit  considerable  skill  and  taste 
in  dyeing,  and  in  the  manufacture  of  swords,  saddlery, 
leathern  ware,  gold  and  silver  ornaments.  At  the  Great 
Elxhibition  in  LfOndon  in  1851.  the  Moorish  department 
contained  several  articles  which  were  greatly  admired.  The 
Moors  along  the  eoast  of  Marocco  still  ca^ry  on  piracy  by 
means  of  armed  boats. 

At  two  different  periods,  separated  from  each  other  by 
l)erhaps  a  thousand  years,  Africa  was  invaded  by  Arabic 
tribes,  which  took  a  lasting  possession  of  the  districts  they 
conquered,  and  whose  descendants  form  no  inconsiderable 
portion  of  the  population  of  North  and  Central  Africa, 
while  their  language  has  superseded  all  others  as  that  of 
civilisation  and  religion.  Of  the  6rst  invasion  more  has 
been  said  under  the  head  "Abyssmiana"  The  second  was 
that  effected  by  the  first  successors  of  Mahomet,  who  con- 
quered Egypt,  and  subsequently  the  whole  north  of  Africa 
OS  far  as  the  shores  of  the  Atlantic,  in  the  course  of  the 
first  century  of  the  Hegira,  or  the  seventh  of  the  Christian 
era.  As  regards  language,  Egypt  is  now  an  entirely  Arabic 
country,  although  in  many  other  respects  the  Fellahs  are 
totally  different  from  the  peasants  in  Arabia.  But  there 
are  aJso  several  tribes  of  true  Arabic  descent  scattered 
about  from  the  high  lands  of  Abyssinia  down  over  Nubia 
and  Egypt,  and  westward  over  the  central  provinces  of 
Kordofan,  Darfur,  Waday,  and  Bornu.  Others  wander  in 
the  Libyan  deserts  and  the  Great  Sahara,  as  well  as  in  the 
states  of  Tripoli,  Tunis,  and  Algiers,  leading  a  similar  life 
with  the  Kabyles,  but  constituting  a  totally  distinct  race. 
Others,  again,  dwell  in  the  empire  of  Marocco,  among  whom 
those  along  the  shores  of  the  Atlantic  are  notorious  for 
their  predatory  habits  and  ferocious  character.  In  many 
places  Arabic  adventurers  have  succeeded  in  subduing 
native  tribes  of  every  nationality,  over  which  they  rule  as 
sovereign  lords ;  and  on  the  coast  of  Zanzibar  resides  an 
Arabic  royal  dynasty.  Many  of  the  smaller  islands  to  the 
north  of  Madagascar  are  inhabited  by  Arabs,  and  traces 
of  them  have  been  discovered  in  Madagascar  itself.  The 
African  Arabs  are  not  all  alike  in  features  and  colour  of 
skin,  the  differences  being  attributable  to  some  of  them 
having  intermarried  with  natives,  while  others  preserved 
the  purity  of  their  blood. 

The  early  settlements  of  the  Jews  in  Egypt  are  facts 
universally  known.  Under  the  Ptolemies,  large  numbers 
of  them  settled  at  Alexandria  and  in  Cyrcnaica,  and  after 
the  destruction  of  Jerusalem  they  rapidly  spread  over  the 
whole  of  the  Roman  possessions  in  Africa :  many  also  took 
refuge  in  Abyssinia  King  Philip  II  having  driveq  them 
out  of  Spain,  many  thousands  of  families  took  refuge'  on' 
the  opposite  coast  of  Africa  They  are  now  numerous  in 
all  the  larger  towns  in  the  north,  where  Uiey  carry  on  the 
occupation  of  merchants,  brokers.  &c,,  the  trade  with 
Europe  being  mostly  in  their  handa  They  live  in  a  state 
of  great  degradation,  except  in  Algiers,  where  the-  French 
restored  them  to  freedom  and  independenca     They  have 


acquired  much  we^th,  and^  although  compelled  to  hide 
their  nches  from  tiik  cupidity  of  their  mien,  they  lose  no 
opportumty  of  showmg  them  whenever  they  can  do  «o 
without  risk  of  bemg  plundered,  fear  and  vanity  being 
characteristic  features  of  their  character.  The  Jewessei  in 
Marocco  and  Algiers  are  of  remarkable  beauty. 

Ever  since  the  conquest  of  Egypt  by  Sultan  Selim,  and  Tr 
the  esublishment  of  Turkish  pashalics  in  Tripoli,  TudIj, 
and  Algiers,  Turks  have  settled  in  the  north  of  Africa;  ami 
as  they  were  the  rulers  of  the  country,  whose  numbers  were 
always  on  the  increase  on  account  of  the  incessant  arrivaia 
of  Turkish  soldiers  and  officials,  the  Turkish  became,  and  still 
18.  the  language  of  the  different  governments.  Properly  speak- 
ing, however,  they  are  not  settled,  but  only  encamped  in 
Af  nca.  and  hardly  deservea  place  among  the  African  natiori 

Not  all  the  inhabitants  of  the  country  called  Abyssinia  < 
are  Abyssinians;  nor  are  the  real  Abyssinians  all  of  tbe^> 
same  origin,  being  a  mixed  race,  to  the  formation  of  D^hicli 
several  distinct  nations  have  contributed.  The  primitivo 
stock  is  of  Ethiopian  origin,  but,  as  their  language  clc&rh 
shows,  was  at  an  early  period  mixed  with  a  tribe  of  tb^ 
Himyarites  from  the  opposite  coast  of  Arabia,  who,  in 
their  turn,  were  ethnologically  much  more  closely  con- 
nected with  the  Hebrews  than  with  the  Joctanid^  or  the 
Arabs  properly  speaking.  In  the  age  of  the  Egyptuo 
Ptolemies,  and  after  the  dea(truction  of  Jerusalem,  Je^vj 
settled  in  Abyssinia  in  such  numbers,  that  not  only  their 
religion  spread  among  the  inhabitants,  but  the  Hebrew 
language  became  mixed  with  the  Abyssinian  as  it  then 
waa  Hence  the  surprising  analogy  between  the  principal 
Abyssinian  languages,  viz.,  the  Gheex  in  Tigre,  and  the 
Amharic  in  Ainhara,  with  the  Hebrew.  The  uninterrupted 
intercourse  with  Arabia,  and  the  immigration  of  aerer&l 
Arabic  tribes,  also  contributed  towards  the  appare^'ir 
Semitic  aspect  of  the  present  Abyssinian  language 
large  portion  of  Abyssinia  having  been  occupied  by  Oi^ua 
and  other  tribes,  we  shall  here  only  dwell  on  the  original 
Abyssinians.  They  inhabit  a  lai^e,  tract,  extending  from 
the  upper  course  of  the  Blue  River,  north  as  far  as  the  Red 
Sea,  and  some  isolated  districts  in  the  south  and  south-eai^t 
To  the  west  of  them  are  the  Agau  Abyssiniana,  a  different 
tribe,  whose  idiom,  however,  is  the  common  language  of 
the  lower  classes  in  Tigre  and  Amhara  alsa  Abyssir.ia 
was  once  a  large  and  powerful  kingdom,  but  the  Gilla 
having  conquered  the  whole  south  of  it,  it  gradually  decliiied 
.  until  the  king  or  emperor  became  a  mere  shadow,  in  whose 
name  several  vassal  princes  exercise  an  unlimited  power 
each  in  his  own  territory.  Owing  to  their  jealousy  and 
mutual  fears,  war  seldom  ceases  among  the  inhabitanta 
The  Christian  religion  was  introduced  into  Abpsinis  in 
the  first  centuries  after  Christ ;  but  whatever  its  condition 
might  have  been  in  former  times,  it  now  presents  a  de- 
graded mixture  of  Christian  dogmas  and  rites,  Jewish 
observances,  and  heathenish  superstition.  Yet  of  Judaisnu 
which  was  once  so  powerful^  but  feeble  traces  are  extant, 
while  the  Mohammedan  religion  is  visibly  on  the  increase 
European  missionaries  have  been,  and  still  are  very  active 
among  them,  but  their  efforts  have  been  crowned  only 
with  partial  success.  The  AbyssiTiiaz^s,  the  Gallas  being 
excluded  from  that  de^oniinat^on,  are  a  fine  strong  race. 
of  a  copper  hue,  more  or  less  dark,  and  altogether  dif- 
ferent from  the  Negroes,  with  whom,  however,  they  haTe 
frequently  been  confounded,  because  they  were  called  a 
black  people.  Their  noses  are  nearly  straight,  their  eyes 
beautifully  clear,  yet  languishing,  and  their  hair  is  bUck 
and  crisp,  but  not  woolly.  They  are  on  the  whole  a  bar- 
barous people,  addicted  to  the  grossest  sensual  pleasures ; 
and  their  priests,  among  whom  marriage  ia  customaiy,  are 
little  better  than  the  common  herd  of  the  people.  TL:^ 
live  in  huts,  a  largo  assemblage  uf  which  forms  a  so^^"'^ 
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town;  and  although  they  possess  some  solid  eonatructioDS 
uf  stone,  such  as  churches  and  bridges,  it  appears  that  these 
were  built  by  the  Portuguese,  the  ruins  at  Azum  and  other 
places  belonging  to  a  much  earUer  period,  when  the  country 
undoubtedly  eigoyed  a  higher  civilisatioD  than  at  present 
Owing  to  the  influence  exercised  upon  them  during  the  last 
thirty  years  by  European  missionaries  and  travellers,  their 
conduct  towards  strangers  is  less  rude  than  it  used  to  be 
at  the  time  of  Bruce.  It  is  a  remarkable  fact  that,  not- 
withstanding the  low  state  of  their  religion,  the  Christians  in 
Abyssinia  are  not  allowed  to  keep  slaves,  although  they  may 
purchase  them  for  the  purpose  of  selling  them  again. 

This  extensive  race  con^prehends  by  far  the  greater  num- 
ber of  African  nations,  exten4iiig  over  the  whole  of  Middle 
and  South  Africa,  except  its  southernmost  projection  to- 
wards the  Cape  of  Good  Hope.  A  line  drawn  from  the 
mouth  of  the  Senegal  in  the  west  to  Cape  Jerdaffun  in  the 
east,  forms  its  northern  limits  almost  with  geometrical 
accuracy,  few  Ethiopic  tribes  being  found  to  the  north  of 
it  All  Uie  members  of  this  race,  however,  are  not  Negroes. 
The  latter  are  only  one  of  its  numerous  offshoots;  but 
between  the  receding  forehead,  the  projecting  cheek-bones, 
the  thick  lips  of  the  Negro  of  Guinea,  and  the  more  straight 
configuration  of  the  head  of  a  Qalla  in  Abyssinia,  there  are 
still  many  striking  analogies ;  and  modem  philology  hav- 
ing traced  still  greater  analogies, 'denoting  a  common  origin, 
among  the  only  apparently  disconnected  languages  of  so 
many  thousands  of  tribes,  whose  colour  presents  all  the 
hues  between  the  deepest  black  and  the  yeUow  brown,  it  is 
no  longer  doubtful  that  the  Negro,  the  Galla,  the  Somali, 
and  the  Kaffre,  all  belong  to  the  same  ethnological  stock. 

The  principal  Negro  nations,  as  we  know  them,  are  the 
JandingoeSy  who  are  numerous,  powerful,  and  not  uncivi- 
lised, in  Senegambia,  and  farther  inland,  around  the  head 
waters  of  the  Quorra,  where  they  have  established  a  great 
number  of  kingdoms  and  smaller  sovereignties.  The  inland 
trade  is  chiefly  in  their  hands.  They  are  black,  with  a  mix- 
ture of  yellow,  and  their  hair  is  completely  woolly.  The 
WoUfk  or  YolofMj  whose  language  is  totally  different  from 
those  of  their  neighbours,  are  the  handsomest  and  blackest 
of  all  Negroes,  al&ough  they  live  at  a  greater  distance  from 
the  equator  than  most  of  the  other  black  tribes,  their  prin- 
cipal dwelling-places  being  between  the  Senegal  and  the 
Gambia,  along  the  coast  of  the  Atlantic  They  are  a  mild 
and  social  people.  The  F<yulah8  or  Fdlatahs  occupy  the 
central  parts  of  Soudan,  situated  in  the  crescent  formed  by 
the  coarse  of  the  Quorra,  and  also  large  tracts  to  the  south- 
east, as  far  as  the  equator  west  to  the  Senegal,  and  east  till 
beyond  Lake  Chad.  Their  colour,  as  a  rule,  is  black,  inter- 
mixed, however,  with  a  striking  copper  hue,  some  of  them 
being  hardly  more  dark  than  gipsies.  They  are  one  of  the 
most  remarkable  nations  in  Africa,  very  industrious,  live  in 
commodious  and  dean  habitations,  ^nd  are  mostly  Moham- 
medans. A  distinction  was  formerly  made  between  the 
Toulahs  of  Senegambia  and  the  Fellatahs  of  Central  Africa, 
but  it  has  since  been  ascertained  that  they  belong  to  the  same 
stock,  and  speak  the  same  language.  The  hair  of  the  Foulahs 
is  much  less  woolly  than  that  of  other  Negsoes.  Of  the  prin- 
cipal nations  in  Guinea,  among  whom  the  true  Negro  type  is 
particularly  distinct,  especially  around  the  Bight  of  Benin, 
are  the  Feloops,  near  the  Casamaufa,  very  black,  yet  hand- 
some; and  the  Ashanti,  of  the  Ainina  race,  who  surpass 
all  their  n«ghbours  in  civilisation,  and  the  cast  of  whose 
features  differs  so  much  from  the  Negro  type'  that  they  are 
said  to  be  more  like  Indians  than  Africans ;  although  this  is 
perh^  only  true  of  the  higher  orders.  They  are  still  m 
possession  of  a  powerful  kingdom.  The  country  behind  the 
Slave  Coast  is  occupied  by  ti'ibes  akin  to  the  Dahomeh  on 
the  coast  In  South  Guinea  we  meet  three  principal  races, 
<uuDe!y,  the  Co^go,  the  Abunda,  and  the  Bcnguela  Ne- 


groes, who  are  divided  into  a  variety  of  smaller  tribes,  wuh 
whom  we  are  much  less  acquainted  than  with  the  northern 
Negroes,  although  the  Portuguese  have  occupied  this  coast 
for  upwards  of  three  centuries.  The  Wanuuai  and  Wak-  Wbtda-m 
ipovi,  possibly  of  Abyssinian  stock,  are  a  remarkable  race ^^'^^^'^^ 
of  wild  nomad  hunters,  who  occupy  the  high' plateau  which  ^'^^^ 
rises  between  the  coast-land  add  the  Victoria  Nyanza,  extend- 
ing fi^m  the  equator  southward  to  the  route  which  leads 
from  Zanzibar  to  the  Tanganyika  Laka  They  are  the  terror 
of  the  more  settled  inhabitants  of  the  surrounding  countries, 
and  occaaionaUy  make  raids  down  even  to  the  coast-land 
behind  Mombaa.  The  next  great  branch  of  the  Ethiopic 
race  comprehends  the  Galla,  who  occupy  an  immense  tract  OaUi. 
in  Eastern  Africa,  from  Abyssinia  as  far  as  the  fourth  degree 
of  S.  latitude,  on  the  coast  inward  from  Mombaa.  Our 
knowledge  of  them  is  chiefly  confined  to  those  Gallas  who 
conquered  Abyssinia.  With  regard  to  their  physical  con- 
formation, they  stand  between  the  Negro  of  Guinea  and  the 
Arab  and  Berber.  Their  countenances  are  rounder  than 
those  of  the  Arabs,  their  noses  are  almost  straight,  and  their 
hair,  though  strongly  frizzled,  is  not  so  woolly  as  that  of  the 
Negro,  nor  are  their  lips  quite  so  thick.  Their  eyes  are  small 
(in  which  they  again  differ  from  the  Aby.ssinian3),  deeply 
set,  but  very  lively.  They  are  a  strong,  large,  almost  bulky 
people,  whose  colour  varies  between  black  and  brownish, 
some  of  their  women  being  remarkably  fair,  considering 
thejrace  they  belong  to.  An  interesting  tribe  of  them  has  Somuii. 
lately  been  brought  to  the  knowledge  of  Europeans,  the 
Somali,  originally  Arabs,  who  have  advanced  from  the 
southern  shores  of  the  Gulf  of  Aden  since  the  16th  century, 
and  now  occupy  the  greater  portion  of  the  East  African  pro- 
montory wedging  into  the  Galla  region,  and  almost  dividing 
that  countiy  into  two  distinct  portions.  For  the  most 
part  they  pursue  a  wandering  and  pastoral  Ufa 

Itf  the  central  regions  of  the  continent  the  negroid  Negmld 
tribes,  which  are  classed  under  the  general  name  of  Tnbe*. 
Wanyamwezi,  occupying  the  plateau  south  of  the  Vic- 
toria and  east  of  the  Tanganyika  Lakes,  have  been  made 
known  by  Burton  and  subsequent  travellers;  roun^  the 
west  and  north  of  the  Victoria  are  several  distinct  king- 
doms, thQ  chief  being  those  of  Karaguo  and  Uganda, 
traversed  by  Speke  and  Grant :  in  the  region  west,  of  the 
Upper  Nile  the  countries  of  ttie  Jur,  Dor,  and  Bongo 
tribes  have  beeii  explored  by  Dr  Schweinfurth,  and  he  has 
passed  beyond  the  watershed  of  the  NUe  into  a  new  basin, 
where  he  found  the  Niamniam  and  Monbuttu  tribes. 
Dr  Livingstone,  in  his  latest  journey,  has  entered  the 
country  of  the  Manyuema  trib^,  west  of  Tanganyika,  in 
the  heart  of  the  continent;  these  he  describes  as  a  fine,  tall 
handsome  race,  superior  alike  to  the  skvcs  seen  at  Zanzibar 
and  the  typical  negro  of  the  west  coast;  exceedingly 
numerous,  and  living  iii  a  primitive  condition  .^utterly  igno- 
rant of  the  outer  world.  The  Balunda  race  of  Negroes 
occupy  a  great  area  of  South  Central  Africa,  and  have  two 
ancient  and  powerful  kingdoms  of  Muropua  and  Lunda,  the 
former  ruled  over  by  the  hereditary  "  Muata "  or  chief 
Hianvo,  who  has  his  capital  near  the  Cassabi  tributaiy  of  the 
Congo,  and  the  latter  by  the  Hianvo's  vassal,  the  Cazembe, 
whose  palace  is  near  the  Luapula  river,  south-west  of  Lake 
Tanganyika.  Kibakoe  or  Quiboque  and  Lobal,  south-west  of 
the  kingdom  of  Hianvo,  are  the  chief  states  on  the  borders 
of  Angola  and  Benguela ;  towards  the  Nyassa  lake,  south- 
east from  the  Gazembe's  dominions,  the  Maravi  tribe  is  per 
haps  the  most  powerful,  and  beyond  the  Nyassa  that  of  the 
Wahiao  is  the  chief.  The  Makololo  tribe,  occupying  the  cen- 
tral  portion  of  the  Zambeze  basin,  b  of  southern  origin,  and 
forms  an  intermediate  stage  between  the  Negro  and  Kaffre. 

The  Kaffree,  who,  together  with  the  tribes  most  akin  to  KafT.es. 
them,  occupy  the  greater  portion  of  South  Africa,  especially 
the  eastern  portions,  have  some  analogy  with  Europeans  u\ 
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tTiclr  features ;  but  thoy  are  woolly  haired,  and  while  some 
are  aluiost  black,  others  are  comparatively  fair«  although 
aomu  of  their  tribes  might  have  been  mixed  with  the  East- 
ern Negroes.  They  have  been  very  wrongly  classed  with 
tho  N^ooB.  They  are  a  strong,  muscular,  active  people, 
addicted  to  plunder  and  > warfare.  The  Eastern  Kaifres, 
among  whom  the  Amakosah  and  Amazulah  are  best  known 
to  us,  on  account  of  their  frequ(  nt  invasions  of  tho  Cape 
Colony,  are  much  more  savage  than  the  western  and  north- 
ern, or  the  Bechuana  and  Sichuana  tribes.  All  Kaifrcs  are 
pastoral,  keeping  large  herds  of  cattle;  but  the  last-named 
tribes  inhabit  large  towns,  well-built  houses,  cultivate  the 
ground  carefully,  and  exhibit  « very  appearauco  of  being 
*>le  of  entire  civilisation.    The  word  Kaffre^  or  Kafir, 


as  it  ought  to  be  written,  is  Arabic,  and  was  first  applied 
by  the  Europeans  to  the  inhabitants  of  the  coast  of  Mozam- 
bique, because  they  were  so  ciJled  by  the  Mohammedana, 
in  whoso  eyes  they  wore  Kajies^  that  is  infidels. 
Botteotots.  We  conclude  this  sketch  with  the  Hottentot  race,  which 
is  entirely  difierent  from  all  the  other  races  of  Africa. 
Where  they  originally  came  from,  and  how  they  happened 
to  be  hemmed  in  and  confioed  entirely  to  this  remote  comer 
of  the  earth,  is  a  problem  not  likely  to  be  ever  satisfactorily 
solved.  The  only  people  to  whom  the  Hottentot  has  been 
thought  to  bear  a  resemblance,  are  tho  Chinese  or  Malaya, 
or  their  original  stock  the  Mongols.  Like  these  people 
they  have  the  broad  forehead,  the  liigh  cheek-bones,  the 
oblique  eye,  the  thin  beard,  uud  tho  dull  yellow  tint  of 
complexion,  resembling  the  colour  of  u  dhoil  tobacco  leaf  ; 
but  there  is  a  difference  witii  regard  to  the  hair,  which 
grows  in  small  tufts,  harsh,  and  rathei  wiry,  covering  tb« 
scalp  somewhat  like  the  liard  (ielleU»  of  a  shou^rush.  The 
women,  too,  have  a  peculiarity  in  thc'it:  phy;»ical  conforma- 
tion, which,  though  occasionally  to  be  met  with  in  other 
nations,  is  not  universal,  as  among  the  Hottentots.  Their 
'v>nstitutionai  ** bustles"  sometimes  grow  to  three  times  the 
Atjfi  of  ^hose  artificial  stuffings  with  which  our  fashionable 
ladies  have  disfigured  themselves.  Even  the  females  of  the 
diminutive  Bosjesmen  Hottentots,  who  frequently  perish  of 
hunger  in  the  barren  mountains,  and  are  reduced  to  skele- 
tons, have  the  same  protuberances  as  the  Hottentqts  of  the 
plains.  It  is  not  known  even  whence  the  name  of  Hotten- 
tot proceeds,  as  it  is  none  of  their  owil  It  has  b^n  con- 
lectured  that  hot  and  tot  frequently  occurring  in  their  singu- 
lar language,  in  which  the  monosyllables  are  enunciated 
with  a  palatic  clacking  with  the  tongue,  like  that  of  a  hen, 
may  have  given  rise  to  the  name,  and  that  the  early  Dutch 
settlers  named  them  hot^sn-toL  They  call  themselves  qui- 
qwB^  pronounced  with  a  clack.  They  are  a  lively,  cheexful, 
good-humoured  people,  and  by  no  means  wanting  in  intel- 
lect ;  but  they  have  met  with  nothing  but  harsh  treatment 
since  their  first  connection  with  Europeans.  Neither  Bar- 
tholomew Diaz,  who  first  discovered,  nor  Vasco  de  Gama, 
who  first  doubled,  the  Cape  of  Good  Hope,  nor  any  of  the* 
subsequent  Portuguese  navigators,  down  to  1609,  had  much 
communication  with  the  natives  of  this  southern  angle  of 
Africa ;  but  in  the  year  above  mentioned,  Francisco  d' Al- 
meyda,  viceroy  of  India,  having  landed  on  his  return  at 
Saldanha  (now  Table)  Bay,  was  killed,  with  about  twenty 
of  his  people,  in  a  8cu£9e  with  the  natives.  To  avenge  his 
death,  a  Portuguese  captain,  about  three  years  afterwards, 
is  said  to  have  landed  a  piece  of  ordnance  loaded  with  grape 
shot,  as  a  pretended  present  to  the  Hottentots.  Two  ropes 
were  attached  to  this  fatal  engine ;  the  Hottentots  poured 
down  in  swarms.  Men,  women,  and  children  flocked  round 
tho  deadly  machine,  as  the  Tsojaius  did  round  the  wooden 
horse,  **/uMrf/U{ue  manu  CfnUifUftm  ffaudettt"  The  brut-al 
Portuguese  fired^off  the  piece,  and  viewed  with  savage 
delight  the  mangled  carcasses  of  the  deluded  people.  The 
Dutch  effected  ^eir  ruin  by  gratifying  their  propensity  for 


brandy  and  tobacco,  at  the  expensa  of  their  heids  of  cattle, 
on  which  they  subsisted.  U  nder  the  British  sway  they  kve 
received  protection,  and showu  themselves  not  unworthvof  it 
They  now  possess  property,  and  enjoy  it  in  security.  One  of 
the  most  beautiful  villages,  and  the  neatest  and  bestKniltivated 
gardezis,  belong  to  a  large  coiumunity  of  Hottentots,  usdt: 
the  instruction  and  guidance  of  a  few  Moravian  mis8ioQan«&. 

These  forlorn  people  are  of  Hottentot  origin.  Of  them  b«.  _• 
also  several  tribes  have  bct;u  discovered  much  farther  north, 
and  intelligence  has  lately  reached  Europe,  that  between 
the  Portuguese  possessions,  in  the  very  centre  of  South  Africa, 
there  is  a  nation  of  dwarfish  appearance  who  possess  large 
herds,  and  who  seem  to  belong  to  the  original  Bushmeu  stock. 

The  ishmd  of  Madagascar  is  inhabited  by  a  race  of  Malay 
origin,  exhibiting  traces  of  ^egro  and  Arabic  mijcture. 

The  mi^  and  popidation  of  Africa  and  its  divisious  are  popt. 
thus  estimated  <—* 


Divuicm. 


NOIITB  AFUlCA,  .... 
Marouco,  ..... 
Algeria,  ...... 

Tunis, 

Tiipoll,  with  Barca  aad  i 

Fezzau,    .     .     .     .     ) 

Egyptian  territory,    .     . 

Sahoni, 


Area  In  EdkH^ 
wptaramilea 


The  MoBAMtfEDAN  States  ) 

of  CENTRAL  8OUDAM,  .       { 

WfcSTERN  Soudan,  from 
theStiuegal  to  the  Lower 
Ni(^r,  iiicludiag  Upj[)er 
Guuieu,  and .... 

Frcnuh  Seu<;|^<unbin,  .     . 

Liberia,  .... 

Duhomeh, 

Bntish  poasessioiut,    .     . 

Portuguese  possessdous,  • 

East  Africa, 

Abyssinia, 

South  Africa,  .... 
Portuguese )  East  coast, 
territory,  {.West  coast, 
Cape  Colony,  .  .  . 
Natal,  .  .  .  :  . 
Orange  R.  Free  State, 
Transvaal  Rupnblic,  . 

Equatorial  Beoions,  . 

Islands  in  the  Atlantic  | 

Ocean, { 

C.  Verd  Islands,  .  .  . 
St  Thomas  and  Principe, 
Fernando  Po  &  Annobon, 

Ascension, 

St  Helena,  .... 
Tristan  da  Canha,     .     . 

Islands  in  the  I N  D I  AN  Ocean, 
Socotra, .     .     .  -^ .     .     . 

Abd-el-Kuri 

Zanzibar, 

Madui^HScar,  .  .  .  • 
Curiiuro  Islands  (with  1 
Wayotta),  ...  J 
Tbe  Arco  Islands,  &&,  . 
Ketiniua,     .  ... 

Mauritius  and   its  de>  1 
pendencies,  ...     J 

DESEKrof  Kalauaki  and 
the   UuKAi-    Inland 

LAKKiS,      .       . 


Afkica, 


4,003,600 

259,600 

258,300 

45,700 

844,i00 

659,100 
2,436,500 

681,000 


818,600 

96,530 

9,580 

8,880 

17,100 

85,880 

1,695,000 
158,400 

1,966,000 
882,000 
812,500 
221,310 
17.800 
42,'500 
114,860 

.  1,522,200 

2,720 

1.650 

454 

488 

88 

47 

45 

233,870 

1,700 

64 

616 

228,575 

,062 

150 
970 

708 


783,600 


11,556^00 


^ 


PvpttlAdoo* 


20,420.000 
2,750,000 
2,921,146 
2,000,000 

750,000 

8,000,000 
4,000,000 

88,800,000 


88,500,000 

209,162 
718,000 
180,000 
677,313 
8,500 

29,700,000 
8,000,000 

16,000,000 
800,000 
9,000,000 
682,600 
269,362 
87.000 
120.000 

48,000,000 

99,145 

67^47 

19,295 

6,590 

400 

6,860 

,65 

6,000,000 

8,000 

100 

880,000 

5,000,000 

64,600 

209.787 
822.924 


192,620,000 


Averagei 
Deniitjr. 
No.  to  a 
•q  iatlo. 

6 

10 
11 
43 


12 
1< 


47 

2 

72 
47 
Zi 
0-2 

18 
19 

8 
0-8 
29 
3 

15 

0-8 

1 

£9 

37 

42 
42 
11 
10 
145 
1 

25 
2 
2 

616 
64 


I 


216 
456 


16 


'  Compiled  fiviiii  the  Tables  in  Behm  and  Y^ugaiu*$  BevUktrvMjf  d» 
Krde.    Gotha,  1872. 
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In  the*  central  forest  regions  of  Africa,  wherever  com- 
niODicatinns  with  the  coast-hind  have  been  opened  up, 
hunting  the  elephant  for  its  tuslu  to  barter  with  the  traders 
appears  to  be  the  characteristic  occupation,  if  any,  beyond 
that  of  mere  attention  to  the  daily  wants  of  life,  is  engaged 
in ;  and  here  the  population  may  be  considered  as  a  settled 
oQc,  living  in  villages  in  the  more  open  spaces  of  the  woods. 
A.  rudely  agricultural  state  seems  to  mark  the  outer  belt  of 
negro  l2Ufid  on  each  side  of  the  equatorial  zone,  where  the 
|)opulation  is  also  more  or  less  stationary.  The  arid  regions 
of  the  Sahara  and  the  Kalahari  beyond  have,  on  the  other 
hand,  a  thinly  scattered  nomadic  population,  though  here 
also  the  fertile  wadys  form  lines  of  more  permanent  habita- 
tion, and  contain  permanent  towns  and  villagea  Except- 
ing in  the  immediate  neighbourhood  of  the  Mediterranean 
in  Abyssinia,  on  a  narrow  margin  of  the  coasts  of  the 
Atlantic  and  the  Indian  Ocean,  and  in  those  parts  which 
have  been  colonised  by  Europeans,  or  which  came  directly 
under  their  influence,  society  has  remained  in  a  barbarian 
state,  and  there  remain  great  areas  the  inhabitants  of  which 
have  as  yet  no  knowledge  of  the  outer  world. 

AgriaUture  is  conducted  with  little  art     The  natural 
fertility  of  the  soil  in  the  well-watered  districts  supersedes 
the  n^  of  skill,  while  the  production  of  the  simplest 
manufactures  is  alone  requisite,  where  the  range  of  personal 
wants  embraces  few  objects,  and  those  of  the  humblest  class. 
Wars,  cruel  and  incessant,  waged  not  for  the  sake  of 
tetritory,  but  for  the  capture  of  slaves,  form  one  of  the 
most  marked  and  deplorable  features  in  the  social  condition 
of  the  African  races     This  practice,  though  not  of  foreign 
introduction,  has  been  largely  promoted  by  the  cupidity  of 
the  Europeans  and  Transatlantic  nations;  and,  unhappily, 
the  effprts  of   private   philanthropy,   and    the   political 
arrangements  of  various  governments,  have  not  yet  availed 
to  terminate  the  hideous  traffic  in  mankind,  or  abate  the 
suffering  entailed  upon  its  victims 
poT)         In  Rdigion,  Christianity  is  professed  in  Abyssinia,  and 
10  Egypt  by  the  Copts,  but  its  >doctrines  and  precepts  are 
little  understood  and  obeyed.     Mohammedanism  prevails  in 
all  Northern  Africa,  excepting  Abyssinia,  as  far  as  a  line 
passing  through  the  Soudan,  from  the  Gambia  on  the  west 
to  the  confluence  of  the  Quorra  and  Benne,  and  thence 
eastward,  generally  following  the  10th  parallel  of  N.  lat 
to  the  Nile  below  the  junction  of  the  Ghazal;  thence  south- 
east, leaving  the  coast-land  in  the  Mohammedan  region,  to 
Cape   Delgado.     In  Marocoo,  Algeria,  and  Egypt,  there 
is  an  admixture  of  Jews     Heathen  Negroes  and  Caffre 
tribes  extend  southward  over  the  continent  from  the  line 
described  above  to  the  colonics  in  the  southern  extremity 
of  the  coutincnt;  and  over  this  vast  area  the  native  mind 
is  surrendered    to  superstitions  of  infinite  number  and 
character.     In  the  Cape  Colony  Protestantism  again  pre- 
vails, but  with  a  strong  intermixture  of  heathemsuL     The 
labours  of  Christian  missionaries  have,  however,  done  much, 
especially  in  South  Africa,  towards  turning  the  benighted 
Africans  from  idols  to  the  living  God. 
rai         In  describing  the  political  divisions  of  Africa,  we  shall 
^^^    proceed  from  north  to  south. 

vj  The  country  included  under  the  general  name  of  Barbary 
extends  from  the  borders  of  Egypt  on  the  cast  to  the 
Atlantic  on  the  west,  and  is  bounded  by  the  Mediterranean 
on  the  north,  and  by  the  Sahara  on  the  south  It  com- 
prises the  states  of  Marocco,  Algeria,  Tunis,  and  Tripoli 
SCO  Marocco,  the  most  westerly  state  of  Barbary,  is  thus 
named  by  the  Europeans,  but  by  the  Arabs  themselves 
Mogr'-eb-el-Aksa,  or  "the  extreme  west"  The  eastern 
boundary  was  determined  in  the  treaty  with  the  French  of 
18tb  March  1845,  by  a  hue  which,  m  the  south,  com- 
mences east  of  the  oasis  Figueg,  intersecting  the  desert  ^f 
Angad,  and  reacliing  the  Mediterranean  at  a  point  about 


30  miles  west  of  the  French  port  Nemeura  In  the  sonth 
Marocco  embraces  the  oasis  of  Tuat  and  the  Wady  Draa. 
The  power  of  the  government  of  Marocco,  which  is  despotic 
and  cruel,  as  well  as  the  population  of  the  country,  appear 
to  have  diminished  greatly.  Two-thirds  of  tiie  country  are 
independent  of  the  Sultan's  authority,  and  are  held  by 
mountain  chiefs  who  defy  his  power.  The  trade  of  the  cosst 
is  maintained  by  European  merchants^     See  Masoogo. 

Algeria  extends  from  Marocoo  in  the  west,  to  Tunis  in  Alg»ria. . 
the  east,  and  closely  answers  in  its  limits  to  the  anaent 
kingdom  of  Numidia.     The  southern  boundaries  are  not 
very  definite,  falling,  as  they  do,  within  the  boundless 
plains  of  the  desert     See  Algxkb& 

Tunis  is  the  smallest  of  the  Barbary  states.  The  eon-  Tunis, 
figuration  of  the  surface  is  similar  to  that  of  Algeria,  in 
three  divisions,  the  '*Tell,"  or  fertile  coast  slopes,  the 
steppes  on  the  high  lands,  and  the  low-lying  Sahara  beyond 
The  highest  pedes  junge  between  4000  and  5000  feet 
The  southern  iplains  comprise  the  land  of  dates  (Belad- 
el-Jerid),  and  several  extensive  salt  lakes.  Tunisf>os8essc8 
but  few  rivers  and  streams,  and  springs  are  plentiful  only 
in  the  mountainous  regiona 

The  climate  Ib,  upon  the  whole,  salubrious,  and  is  not  of 
the  same  excessive  chapter  as  that  of  Algeria;  regular 
sea-breezes  exerdse  an  ameliorating  influence  both  in  sujn* 
mer  and  winter  ^  ffost  is  almost  unknown,  and  snow  never 
falls.  During  sunvmer  occasional  winds  from  the  south 
^render  the  atmosphere  exceedingly  dry  and  hot 

The  natural  productions  of  the  country  are  somewhat 
similar  to  those  of  the  other  Barbary  states,  but  dates  of 
the  finest  quab'ty  are  more  largely  produced.  Tlie  horses 
and  dromedaries  are  ol  exceUent  breed,  and  the  former  are 
eagerly  sought  for  the  French  army  in  Algeria.  Bees  are 
reared  in  great  quantity,  and  coral  fisheries  are  carried  oa 
Of  minerals  lead,  salt,  and  saltpetre  are  the  most  noticeable. 

The  population  consists  chiiefly  of  Mohammedan  Moors  ^ 
and  Arabs;  the  number  of  Jews  is  estimated  at  45,000, 
and  of  Roman  Catholics  25,000.  The  former  have  attained 
a  higher  degree  of  industry  and  civilisation  than  their 
brethren  elsewhere;  those  of  the  latter  who  inhabit  the 
central  mountainous  regions  are  nearly  independent 

The  government  is  vested  in  a  hereditary  bey,  and  has 
been  conducted  in  peace  and  security  for  a  number  of 
years  '  From  the  year  1575  onwards,  Tunis  has  been  under 
the  rule  of  Turkey;  but  by  a  firman  of  October  1871  the 
Sultan  renounced  the  ancient  tribute.  The  bey,  who  is 
styled  *'  Possessor  of  the  kingdom  of  Tunis,"  is  confirmed 
in  his  position  at  Constantinople,  and  may  neither  enter 
into  a  war,  nor  conclude  a  treaty  of  peace,  nor  cede  any  part 
of  his  territory  without  the  sanction  of  the  Sultan.  The 
Tunisian  coinage  bears  the  name  of  the  Sultan,  and  the 
troops  (3900  infantry  and  artillery,  and  1 00  cavalry,  form 
the  regular  army)  are  at  the  disposal  of  the  Sublime  Porto 
in  time  of  war.  In  the  interior  of  the  country  the  bey  has 
absolute  power.     The  slave  trade  was  abolished  in  1 842. 

The  commerce  of  Tunis  is  considerable,  but  agriculture 
IS  m  a  backward  state.  The  exports  consist  chiefly  of 
wool,  olive-oil,  wax,  honey,  hides,  dates,  grain,  coral,  &c 

The  principal  town  is  Tunis,  situated  on  a  shallow  lake 
on  the  north  coast  It  is  the  most  important  commcrciaJ 
place  on  the  southern  -shores  of  the  Mediterranean  after 
Alexandna,  and  has  a  population  of  about  125,000.  The  . 
site  of  the  ancient  Carthage  is  13  miles  from  Tunis  in  the 
direction  of  Cape  Bon 

Tripoli,  a  regency  of  the  Turkish  empire,  extends  from  Tripoli* 
Tunis  along  the  shores  of  the  Medite.Tanean  to  the  table- 
land of  Barea,  which  forms  a  separate  province.    Politically, 
it  includes  the  pashalic  of  Fczzan,  a  country  which,  in  a 
physical  point  of  view,  belongs  to  the  Sahara 

Tripoli  is  the  least  favoured  by  natune  gf  the  Barbanr 
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States,  possessing  a  great  extent  of  sterile  surface.  Mr 
Richardson  graphically  describes  the  ph^ognomy  of  the 
country  between  the  towns  of  Tripoli  and  Murzuk  in  eight 
zones: — 1.  The  plain  along  the  sea-shore,  with  th&  date- 
palm  plantations  and  the  sandhills;  2.  The  Ghanan  moun- 
tains, with  Cheir.  olive «and  fig  plantations,  more- favoured 
with  rains  than  the  other  regions  j  3.  The  limestone  hills 
and  broad  valleys  between  the  town  of  Kalubah  and 
Ohareeah,  gradually  assuming  the 'aridity  of  the  Sahara  as 
you  proceed  soutlrward ;  4.  The  Hamadah,an  immense  desert 
plateau,  separating  Tripoli  from  Fezzan;  5.  The  sandy 
valleys  and  limestone  rocks  between  £1-Hessi  and  Es-Shaty, 
where  herbage  and  trees  are  found;  6.  The  sand  between 
Shiaty  and  £1-Wady,  piled  in  masses  or  heaps^-and  extend- 
ing in  undulating  plains ;  7.  The  sandy  valleys  of  EtWady, 
covered  with  forests  of  date-palms;  8.  The  plateau  of 
Murzuk,  consiBtmg  of  shallow  valleys,  ridges  of  low  sand- 
stone hills,  and  naked  plains.  These  ^nes  extend  parallel 
with  the  Mediterranean  shores  through  the  greater  portion 
of  the  country.  A  summit  of  the  Jebel-es^oda,  or  Black 
Mountains,  midway  between  Tripoli  and  Murzuk,  almost 
2800  feet  high,  is  supposed  to  be  the  culminating  point  of 
the  regency.  Rivers  exist  only  periodically,  and  springs 
are  exceedingly  scarce. 

The  climata  is  somewhat  more  Object  to  extremes  than 
that  of  Tunis,  especially  in  tne  intenor,  where  burning  heat 
is  followed  by  excessive  cold.     As  far  south  as  Sokna 
snow  occasionally  faUs.     The  climate  of  Murzuk  is  very^ 
unhealthy,  and  frequently  fatal  to  Europeans. 

The  natural  products  are  very  much  Hke  thoso  of  Tunis. 
Oxen  and  horses  are  small,  but  of  good  quality;  the  mules 
are  of  excellent  breed.  Locusts  and  scorpions  are  among 
the  most  noxious  animals.  Salt  and  sulphur  are  the  chief 
minerala 

The  population  is  very  thin.  Arabs  are  the  prominent 
race,  besides  which  are  Turks,  Berbers,  Jews,  Tibbus,  and 
Negroes;  The  country  is  governed  by  a  pasha,  subject  to 
the  Ottoman  erapira  The  military  force  by  which  the 
Turks  hold  poteession  of  this  vast  but  thinly-peopled  terri- 
tory amounts  to  4500  men. 

The  commerce  is  not  mconfiiderable,  and  the  inhabitants' 
of  Tripoli  trade  with  almost  every  part  of  the  Sahara,  as 
well  as  the  Soudan.  At  Murzuk  there  is  a  large  annual 
market,  which  lasts  from  October  to  January.  The  ex- 
ports of  Tripoli  are  wheat,  wax,  ivory,  ostrich  feathers, 
madder,  esparto  grass,  cattle,  salt,  and  dates. 

Tripoli  ia  the  capital  of  the  r^ency,  and  the  largest 
town;  it  lies  on  the  Mediterranean,  surrounded  by  a  fertile 
plain ;  the  number  of  inhabitants  is  about^O^OOO.  Murzuk, 
the  capital  of  Fezzan,  has  a  mixed  population  of  about 
11,000  souls.  The  town  of  jQhadami$  haa  About  7000 
inhabitants. 

In  1869  the  maritime  plateau  of  Barca  and  the  depressed 
region  inland  from  it,  which  contains  the  oases  of  Aujila 
and  Jalo,  was  formed  into  a  separate  government,  depend- 
ent direcUy  upon  ConstantinopieL  This  couatry  is  the 
seat  of  the  auaent  Greek  PeiUapolis  of  Bemice,  Arsinoe, 
Barca,  ApoUoma,  and  Gyrene.  Bengazi,  the  only  place  of 
importance,  occupies  the  site  of  the  first  of  these  on  the 
Mediterranean,  and  has  from  6000  to  7000  inhabitants. 

Egypt  occupies  the  north-eastefti  comer  of  Africa,  and 
is  remarkable  for  its  ancient  and  sacred  associations,  and 
its  wonderful  monuments  of  human  art 

Egypt  is  a  vast  desert,  the  fertile  portions  susceptible  of 
cultivation  being  confined  to  the  Delta  of  the  Nile  and  its 
narrow  valley, a  region  celebrated  in  the  most  ancient  historic 
df»cuments  for  its  singular  fertility,  and  stUl  pounng  an 
annual  surplus  of  gram  into  the  markets  of  Europe.  By  the 
■inuual  inundation  of  the  Nile  this  region  is  laid  under  water, 
and  upon  its  retirement  the  grain  crop**  are  sown  in  the  layer 


of  mud  left  behind  it/  Barren  ranges  of  hills  and  elevated 
tracts  occupy  the  land  on  both  sides  of  the  Nile,  which  \h 
the  only  nver  of  the  country.  The  ameunt  of  its  nse  is  a 
matter  of  extreme  solicitude  to  the  people,  for  should  it  pass 
its  customary  bounds  a  few  feet,  cattle  are  drowned,  houseK 
are  swept  away,  and  immense  injury  ensues;  a  falling  ^Lort 
of  the  ordinary  height,  on  the, other  hand,  causes  dearth 
and  famine,  according  to  it»  :extent  The  water  ot  the 
Nile  IS  renowned  for  its  agreeable  taste  and  wliblesozoe 
quality.  In  connection  with  the  Nile  is  the  Buke^el- 
Kerun,  a  salt  lak& 

The  climate  is  very  hot  and  dry.  Rain  falls  but  seldoin 
along  the  coasts,  but  the  dew^  are  very  copious.  The  hot 
and  oppressive  winds,  called  tfhftnrnrin  and  simooms,  are  a 
frequent  scourge  to  tiie  country;  but  the  climate  is,  uf>ou 
the  whole,  more  sahUmous  than  thfit  of  many  other  tropical 
countriea. 

The  natural  products  are  noi  of  great  variety.  The  wild 
plants  are  bu^  few  and  scanty^  vefiile  those  cultivated  indudo 
all  the  more  important  kinds  adapted  to  tropical  countries, 
rice,  wheats  sugar,  cotton,  indigo,  are  cultivated  for  export, 
dates,  figs,  pomegranates,  lemons,  and  olives,  are  likcwL>t' 
^wn.  The  doum-palm,  which  a'ppears  in  Upper  £gy])i, 
is  characteristic,^  as  also  the  papyrus.  The  fauna  is  cha- 
racterised by  an  immense  number  of  waterfowl,  flamingoes, 
pelicans,  ko.  The  hippopotamus  and  crocodile,  the  two 
primeval  inhabitants  of  the  Nile,  seem  to  bo  banished  frum 
the  Delta,  the  latter  being  still  seen  in  Upper  Egypt  Tbo 
cattle  are  of  excellent  breed.  Large  beasts  of  prey  are 
wanting;  ^ut  the  ichneumon  of  the  ancients  still  exista 
Bees,  silkworms,  and  corals  are  noticeable.  Minerals  are 
scarce,  natron,  salt,  and  sulphur  being  the  priacipaL 

The  native  Egyptians  of  Arab  descent  compose  the  great 
bulk  of  the  people,  the  peasant  and  labouring  class,  sud 
are  termed  Fellahs.  Next  in  number,  though  compara- 
tively few  (145,000),  are  the  Copts,  descended  frpm  the 
old  inhabitants  of  the  country,  the  ancient  Egyptians,  but 
far  from  being  an  unmixed  race.  The  Arabic  bedouin 
tribes,  Negroes,  European  Christians  (Greeks,  Italians, 
French,  Austrian,  English),  the  Jews,  and  the  dominant 
Turks,  compose  the  remainder  of  the  population. 

Egypt  is  formally  a  Turkish  pashalic,  but  the  hereditaiy 
pasha,  by  whom  the  govenunent  is  conducted,  and  whuse 
authority  is  absolute,  is  practically  an  independent  prince. 
The  government  of  Nubia  and  Kordofan  is  also  conducted 
by  the  Pasha  6f  Egypt,  and  recently  the  whole  of  the  Nile 
valley,  as  far  south  as  the  equator,  has  been  annexed  by 
the  Egyptian  government  An  army  of  about  14,000  meo 
is  maintained. 

The  agriculture  of  Egypt  has  always  been  considerable, 
there  being  three,  harvests  in  the  year.  TLe  mdustry  is 
limited:  one  peciQiar  branch  is  the  artificial  hatching  of 
eggs  in  ovens  heated  to  the  requisite  temperature,  a  pro> 
cess  which  has  been  lianded  down  from  antiquity,  and  is 
now  chiefly  carried  on  by  the  Copts.  Floating  bee-hives 
are  also  peculiar  to  the  Nile.  The  commecce  is  extensive 
and  important:  the  exports  to  Europe  consist  chiefly  of 
cotton,  flax,  indigo,  gum-arabic^  ostrich  feathers,  ivoiy. 
senna,  and  gold.  The  country  forms  part  of  the  great 
highway  of  traflSc  between  Europe  and  Southern  Asia. 
Railways,  from  the  ports  of  Alexandria  and  Damietta  m 
the  Mediterranean,  and  from  Suez  on  the  Red  Sea,  unite 
at  Cairo;  and  af  railway  now  extends  thence  up  the  ba&k 
of  the  Nile  to  near  the  first  cataract  of  the  nver  at  Assouan,  , 
in  lat  24°  N. 

The  Suez  canal,  uniting  the  Red  Sea  and  the  Medi-8uac& 
terranean,  was  begun  in  April   1859,  and  was  opened  for 
traffic  ten  years  later,  in  November  1869.     The  cutting 
runs  from  the  artificial  harbour  of  Port  Said  on  the  Medi- 
terranean, through  the  shallow  lagoon  of  Menzaleh,  aud 
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through  two  smaller  lakes  with  low  sandhills  between; 
nearer  Suez  a  depressed  area,  in  which  several  salt  lakes 
formerly  existed,  has  been  filled  up  by  water  let  in  by 
the  canal,  and  now  forms  a  wide  expanse  of  water.  In 
leng^  the  canal  is  nearly  100  miles,  and  has  a  depth 
throughout  of  26  feet,  with  a  general  width  of  200  to  300 
feet  at  the  top  of  the  banks  and  72  feet  at  the  bottom. 
Vessels  are  able  to  steam  or  be  towed  through  the  canal  in 
sixteen  hours  from  sea  to  sea.  Extensive  harbours  and 
docks  have  been  constntcted  both  on  the  Mediterranean  side 
and  at  Suez.  The  number  of  vessels  which  entered  Pgrt 
Said  in  1871  was  1215,  of  928,000  tons,  exclusive  of 
87  war-shipsr 

Egypt  proper  is  divided  into  three  sub-peshalica — Bahari 
or  Lowe  Egypt,  Vostam  or  Middle  Egypt,  and  Said  or  Upper 
Egypt  Cairo,  on  the  east  bank  of  the  Nile,  is  the  capital 
of  Egyjt,  and  is  the  largest  town  of  Africa,  containing 
354,000  inhabitants:  it  has  400  mosques,  and  upwards  of 
130  minarets,  some  of  them  of  rich  and  graceful  architec- 
ture, presenting  at  a  distance  an  appearance  singularly 
imposiog.  Alexandria,  on  the  coast,  is  the  emporium  of 
the  commerce  with  Europe,  and  has  220,000  inhabitants, 
among  whom  aref  54,000  Europeans.  Damietta  has  a 
population  of  37,100;  Rosetta  of  18,300.  Suez,  on  the 
northern  extremity  of  the  Red  Sea,  is  a  small,  ill-built 
town,  Hift  has  assumed  importance  as  a  good  port  since 
the  establishment  of  the  overland  route  to  India  and  the 
completion  of  the  maritime  canaL  It  has  now  nearly 
14,000  inhabitants,  of  whom  about  2500  are  Europeans. 
.  Port  Said  has  8800  inhabitants,  of  w)iom  one-half  are 
foreigners. 
l»i  Nubia  extends  along  the  Red  Sea,  from  Egypt  to  Abys- 
.  sinia,  comprising  the  middle  course  of  the  NUe. 

The  natural  features  of  the  country  are  varied;  'the 
northern  portion  consisting  of  a  burning  sterile  wilderness, 
while  the  southern,  lying  within  the  range  of  the  tropical 
rains,  and  watered  by  the  Abyssinian  affluents  of  the  Nile, 
exhibits  vegetation  in  its  tropiod  glory,  forests  of  arborescent 
grasses,  timber-trees,  and  parasitical  plants  largely  clothing 
the  country.  This  latter  territory,  which  may  be  called 
Upper  Nubia,  includes  the  region  of  ancient  Meroe,  situated 
in  the  peninsula  formed  by  the  Nile  proper,  the  Blue  River, 
and  the  Atbara,  and  comprises,  further  south,  the  recently 
extingui-sbed  modern  kingdom  of  Sennaar. 

Nubia  forms  tte  link  between  the  phiin  of  Egypt  and 
the  high  table-lands  of  Abyssinia;  its  general  physical 
character  is  that  of  a  slightly  ascending  regioa  The 
lowest  ports  in  Upper  Nubia  scarcely  ezce^  an  altitude  of 
1300  feet,  Khartum,  at  the  confluence  of  the  Blue  and 
White  Rivers,  being  1345  feet  above  the  level  of  the  sea. 
A  chaiu  of  mountains  and  elevated  land  rises  abruptly 
ftlong  the  .chores  of  the  Red  Sea,  gradually  sloping  down 
to  the -valley  of  the  Nile;  the  intermediate  region  being 
intcr>»ccted  by  smaller  ranges,  groups  of  hills,  and  numerous 
wady*  filled  with  sand.  The  spurs  of  the  Abyssinian 
tableland,  extending  within  the  southern  confines  of 
Nubia,  reach  a  height  of  3000  feet  Besides  the  Nile,  the 
country  is  watered  by  two  other  large  rivers,  its  tributaries, 
the  Bbar-el-Azrek  or  Bine  River,  and  the  Atbara  or 
Takkazze,  both  being  much  alike  in  magnitude,  and  having 
their  head-streams  in  the  Abyssinian  table-land. 

The  climate  of  Nubia  is  tropical  throughout,  and  the 
heat  in  the  deserts  of  its  central  portions  is  not  exceeded 
by  that  of  any  other  part  of  the  globe.  The  southern  half 
of  the  country  is  within  the  influence  of  the  tropical  rains, 
the  northern  partakes  the  character  of  the  almost  rainless 
Sahara ;  and  while  the  latter  is  generally  very  salubrious, 
the  former  is  a  land  of  dangerous  fevers,  particularly  in  the 
plains  subject  to  inundations.  Such  is  the  RoUa,  a  marshy 
wd  swampy  region  of  great  extent,  situated  along  the  foot 


of  the  Abyssinian  Mountains,  between  the  Bine  River  and 
the  Takkazze. 

The  northern  region  is  poor  in  natural  productions,  but 
in  the  south  the  vegetation  is  most  luxuriant ;  palms  form 
a  prominent  feature,  and  the  monkey  bread-tree  attains  its 
most  colossal  dimensions.,  The  date- tree,  dourra,  cotton, 
and  indigo  are  cultivated.  The  date-palm  does  not  ex- 
tend beyond  the  south  of  Abou-Egli,  in  lat  Itt**  36'. 

The  elephant  occasionally  wanders  as  far  as  Sennaar; 
the  rhinoceros,  lion,  giraffe,  and  buffalo  are  more  common! 
The  waters  are  inhabited  by  crocodiles  more  ferocious  than 
those  of  Egypt,  and  by  huge  hippopotamL  The  young 
hippopotamus  brought  to  the  Zoological  Gardens  of  London 
in  1850,  was  captured  in  Nubia,  in  an  island  of  the  Kile, 
about  1800  miles ^bove  Cairo:  no  living  specimen  had 
been  seen  m  Europe  since  the  period  when  they  were 
exhibited  by  the  third  Oordian  in  the  Colosseum  at  Rome. 
Monkeys  and  antelopes  are  found  in  great  numbers.  The 
camel  docs  not  extend  beyond  the  twelfth  degree  of  latitude 
to  the  south.  Ostriches  roam  over  the  deserts ;  and  among 
the  reptiles,  besides  the  crocodile,  are  large  serpents  of  the 
python  species,  and  tortoises.  Of  the  numerous  insects 
the  most  remarkable  is  the  scaraba^us  of  the  ancient  Egyp- 
tians, still  found  in  Sennaar.  Of  minerals  Nubia  possesses 
gold,  silver,  copper,  iron,  salt 

In  the  inhabitants  two  principal  varieties  are  recognised, 
the  pure  original  population,  and  their  descendants,  mixed 
with  other  nationa  The  Berberines  inhabit  the  northern 
part,  and  the  Bisharis  the  desert  regions;  the  latter  ate  the 
genuine  Nubians,  finely  moulded  and  dark  complexioned, 
supposed  by  some  to  agree  more  closely  with  the  ancient 
Egyptians  than  the  Copts,  usually  deemed  their  represen* 
tatives.  In  the  south-eastern  part  the  true  Negro  element 
appears. 

Nubia,  now  a  province  under  the  pashalic  of  Egypt,  con- 
sisted formerly  of  a  number  of  smaU  and  independent  king- 
doms. The  Turkish  conquest  lasted  from  1813  to  1822, 
in  the  latter  years  it  was-  invaded  and  mercilessly  ravaged 
by  the  army  of  Mahomet  Ali,  under  his  second  son  Isniayl, 
whose  dreadful  atrocities  entailed  a  fearful  fate  upon  him- 
self, having  been  surprised  when  attending  a  nocturnal 
banquet,  at  some  distance  from  his  camp,  and  burned  to 
death. 

The  country  is  favourable  for  agriculture,  which,  how- 
ever, is  only  carried  on  to  a  limited  extent,' by  the  women. 
Cattle  are  abundant,  and  the  camels  of  the  Bisharin  and 
Ababde  are  famous  for  their  enduring  powers.  Salt  is 
largely  exported  from  the  shores  of  the  Red  Sea  to  India, 
and  ivory,  with  other  products  of  tropical  Africa,  forms  a 
principal  article  of  trade. 

Khartum,  the  capital  of  Nubia,  the  headquarters  of  the 
Egyptian  government,  and  the  chief  seat  of  commerce,  con- 
tains a  population  variously  estimated  at  from  20.000  to 
50,000.  It  is  a  modem  town,  having  been  founded  in  1 82 1, 
and  lies  in  a  dry,  flat,  and  unhealthy  country,  near  the 
confluence  of  the  two  main  branches  of  the  Nile.  It  is  in 
telegraphic  communication  with  Cairo. 

Kordofan,  on  the  western  side  of  Nubia,  lies  between  the  Kordofan. 
parallels  of  12^  and  16^  and  between  the  meridians  29° 
and  32'',  containing  ubout  30,000  square  miles.  It  is  a  flat «. 
country,  interspersed  with  a  few  hills,  presenting  in  the  dry 
season  a  desert  with  little  appearance  of  vegetation,  and  in 
the  rainy  season  a  prairie,  covered  with  luxuriant  grass  and 
other  plants.  The  general  elevation  of  the  countiy  is  2000 
feet,  and  some  of  the  hills  attain  a  height  of  3000.  The 
altitude  of  El  Obeid  is  2150  feet  There  are  no  permanent 
rivers  in  the  country,  and  the  natural  products  are  similar 
to  those  of  the  adjoining  regions  of  Nubia. 

The  population  consists  of  Negroes.  This  country  xrtiB, 
simultaneously  with  Nubia,  made  tributary  to  Egypt    The 
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commerce  conststs  of  gam-arabic,  vmry^  vnd  gold,  akd  is  not 
iDooxuiderable.*  £1  Obeid,  the  chief -towi),  is  composed  of 
Mveral  ▼Ulages  of  mud-boiJt  houaes,  thatched  with  straw, 
containing  aboat  12,000  inhabitaiits. 
AlgmliiU.  The  boundaries  of  Abyssinia  are  somewhat  nncertain; 
but  confining  it  to  the  provinces  actually  under  the  gcfvern'-' 
mcnt  of  Christian  or  Mohammedan  princes^  it  may.  be  do- 
scribed  as  extending  from  about  9**  to  IB""  N:  ki,  and  from 
35*^  to  40*"  £  Jong.  See  Abyssinia. 
dfthtnii  The  Saharan  countries  extend  from  the  Atlantic  in  the 

oQutri«.  ^esi,  to  thb  Nilotic  countries  in  the  east,  from  the  Barbary 
States  in  the  north,  to  the  basins  of  the  Rivers  Sene^  and 
.  Kawara,  and  Lake  Chad  in  the  south.  The  area  of  this 
large  space  amounts  to  at  least  2,000,000  squape  miles,  or 
upwards  of  one-half  of  that  of  the  whole  of  £urop&  It  is 
vei7  scantily  popidated,  but  from. our  present  defective 
knowledge  of  that  region,  the  number  of  its  inhabitants 
can  be  but  roughly  estimated 

The  physical  configuration  of  the  Sahara  has  already  been 
indicated  Notwithstanding  the  proverbial  heat,  which  is 
almost  insupportable  by  day^  there  is  often  great  cold  at 
night,  owing-  to  the  excessive  radiation,  promoted  bj  the 
clearness  of  the  sky.  ,Rain  is  nearly,  though  not  entirely 
absent,  in  this  desolate  region.  It  appears  that  when  nature 
has  poured  her  bounty  over  the  adjoining  regions  in  the 
south,  and  has  little  more  left  to  b^tow,  she  sends  a  few 
smart  sho^'ers  of  rain  to  the  desert,  parched  by  the  long 
prevalence  of  the  perpendicular  rays  of  the  sun.  The  prevail- 
ing winds  blow  during  three  months  from  the  west,  and 
nine  months  from  the  east  When  the  wind  Increases  into 
a  storm,  itfrequently  raises  the  loose  sand  in  such  quantities 
that  a  layer  of  nearly  equal  portions  of  sand  and  air,  and  ris- 
ing about  20  feet  above  the  surface  of  the  ground,  divides 
,  the  purer  atmosphere  frontthe  solid  eartL  This  sand,  when 
agitated  by  whirlwinds,  sometimes  overwhelms  caravans 
with  destruction,  and,  even  when  not  fatal,  involves  them 
in  the  greatest  confusion  and  danger. 

The  natural  products  correspond  with  the  physical  fea- 
tures of  the  country.  Yegetation  and  animal  life  exist 
only  sparingly  in  the  oases  or  vaUeys  where  springs  occur, 
and  where  the  soil  is  not  utterly  unfit  to  nourish  certain 
plants.  Amongst  the  few  trees  tb^  most  important  is  the 
date-palm,  which  is  peculiariy  suited  to  the  dryness  of  the 
eHmate.  This  useful  tree  flourishes  best  in  the  eastern 
part  of  the  desert,  inhabited  by  the  Tibbus.  The  doum< 
palm  is  likewise  a  native^  of  the  same  part,  and  seems 
entirely  absent  in  the  western  Sahara;  its  northernmost 
limit  is  on  the  southern  borders  of  Fezzan  and  Tegerry,  in 
lat  24^  N.  Acacias  are  found  in  the.  extreme  west  towards 
Senegambia,  furnishing  the  soK^alled  gum-arabic  In  many 
parts  of  the  desert  a  thorny  evergreen  plant  occurs,  about 
18  inches  high.  It  ia  eagerly  eaten  by  the  camels,  and  is 
'  almost  the  only  plant  which  supplies  them  with  food  while 
thus  traversing  the  desert.  The  cultivation  of  grains  to  a 
small  extent  is  limited  to  the  western  oases  of  Tuat  and 
others,*^  little  barley,  rice,  and  beans,  being  there  grown. 
In  the  kingdom  of  Aic .  there  are  some  fields  ol  ttiaize 
and  other  grains;  but  upon  the  whole,  the  population 
depend  for  these  products  on  Soudan  and  other  regions. 
There  are  but  a  few  specimens  of  Wild  animals  in  these 
friidemesses ;  lions  and  panthers  are  found  only  on  its  bor- 
ders. Gazelles  and  antelopes  are  abundant,  hares  and  foxes 
but  scarce.  Ostriches  are  very  numerous,  smd  vultures  and 
ravens  are  also  met  with.  In  approaching  Soudan,  animal 
and  v^etable  life  becomes  mote  varied  and  abundant  Of 
reptiles,  only  the  smaller  kinds  are  found,  mostly  harmless 
lizards  and  a  few  spedes.of  snakes.  Of  domestic  animals, 
the  most  important  Is  •the  camel,  but  horses  and  goats  are 
Out  wanting,  and  in  the  .country  of  the  Tuaricks  an  excel- 
lent breed  of  sheep  is  found,  whUe  in  that  of  the  Tibbus  a 


large  and  fine  variety  of  the  ass  is  valuable  to  die  inhalrilaiita 
Of  minerals,  salt  is  the  chief  production,  which  occurs  ehieflj 
near  Bilma. 

The  habitable  portions  of  the  Sahara  are  possessed  b^r 
three  different  nationSL  In  the  extreme  western  portion 
are  Moors  and  Araba  They  live  in  tents,  which  they  re- 
move from  one  place  to  another ;  and  their  residences  con- 
sist of  similar  encampments,  formed  of  from  twenty  to  u 
hundred  of  su<^  tents,  where  they  are  governed  by  a  sheik 
of  their  own  body;  each  encampment  constituting,  as  it 
were,  a  particular  tribei  They  are  a  daring  set  of  people, 
and  not  restrained  by  any  scruple  in  plundering,  ill-treatmg, 
and  even  killing  persons  who  are  not  of  thefr  own  faith ; 
but  .to  such  as  are,  they  are  hospitable  and  benevolent. 
The  boldest  of  these  children  of  the  desert  are  the  Tuaricb, 
who  occupy  the  middle  of  the  wilderness,  where  it  is  widest 
The  form  of  their  bodies,  and-  their  language,  prove  that 
ttiey  belong  to  the  aboriginal  inhabitants  of  Northern  Africa, 
who  are  known  by  the  name  of  Berbers.  They  are  a  fioa 
race  of  men,  tall,  straight,  and  liandsome,  with  an  air  pf 
independence  wMch  is  .very-  imposing.  They  live  chiefly 
upon  the  tribute  th^y  exact  from  all  caravans  trav^siDii 
their  country.  They  render  themselves  fortnidable  to  sil 
their  neighbours,  with  whom  they  are  nearly  always  in« 
state  of  enmity,  making  predatory  incursiolis  into  the 
neighbouring  countries.  The  third  division  of  Sahar&n 
people  are  the  Tibbus,  who  inhabit  the  eastern  portioo^ 
comprising  one  of  the  beet  parts  of  the  desert  In  some 
of  their  features  they  resemble  the  Negroes.  They  are  so 
agricultural  and  pastoral  nation,  live  mostly  in  fixed  abodes, 
and  are  in  this  respect  greatly  different  from  their  western 
neighbours.  Their  country  is  as  yet  little  explored  hjr 
Europeans.  The  Tibbus  are  in  part  Pagans,  while  the* 
other  inhabitants  of  the  Sahara  are  Mohammedans. 

The  cummerce  of  thie  Sahara  consists  chiefly  of  gold, 
ostrich  feathers,  slaves,,  ivory,  iron,  and  salt,  exchanged  for 
manufactured  goods,  and  transported  across  the  desert  by 
great  caravans,  which  follow  lines  uniting  the  greater  cities 
and  oases  of  the  southern  and  northern  borders. 

Western  Africa  comprehends  the  west  coast  of  Africa,  Wvt^. 
from  the  borders  of  the  Sahara,  in  about  lat  17**  N.  to^'^ 
Nourse  River,  in  about  the  same  latitude  south,  with  a  con- 
siderable space  of  inland  territory,  varying  in  its  extent 
from  the  ^ores,  and,  in  fact,  completely  undefined  in  iu 
interior  limita 

Senegambia,  the  country  of  the  Senegal  and  Gambia,  Seaep 
extends  from  the  Sahara  in  the  north  to  lat  10*"  in  the^ 
south,  and  may  be  considered  as'  extending  inland  to  the 
sources  of  the  waters  which  flow  through  it  to  the  Atlantic 

The  western  portion  is  very  flat,  and  its  contiguity  to  the 
great  desert  is  frequently  evidenced  by  dry  hot  winds,  an 
atmosphere  loaded  with  fine  sand,  and  clouds  of  locasta 
The  eastern  portion  is  occupied  with  hills  and  elevated 
land  Under  the  10th  parallel  the  hills  approach  quite 
close  to  the  coast  The  country  possesses  a  great  number 
of  rivers,  among  which  the  S^ne^,  Gambia,  and  Rio  Grande 
are  the  most  important  Senegambia  ranges,  in  point  of 
heat,  with  the  Sahara  and  Nubia.  The  atmosphere  is  moBt 
oppressive  in  the  rainy  season,  which  lasts  from  June  to 
November,  when  an  enormous  amount  of  rain  drenches  the 
country.  The  prevailing  winds  in  that  period  are  south-west, 
whereas  in  the  dry  season  they  are  from  the  east  The 
climate  is,  upon  the  whole,  most  unhealthy,  and  too  geIl^ 
rally  proves  fatal  to  Europeans. 

The  vegetation  is  most  luxuriant  and  vigoroua  The 
baobab  (monkey  bread-tree),  the  most  enormous  tree  on  the 
face  of  the  globe,  is  eminetrtly  characteristic  of  Senegambia. 
It  attains  to  no  great  height,  but  the  circumference  of  the 
trunk  is  frequently  60  to  75  feet,  and  has  been  found  to 
measure  1 1 2  feet ;  its  fruit,  the  monkey-bread,  is  a  princi- 
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pftl  article  of  food  with  tlie  nativea  BombacesB  (cotton- 
treed)  ore  likewise  numerous,  and  they  are  among  the  loftiest 
in  the  world.  Acacias,  which  furnish  the  gum-arabic,  are 
most  abundant,  while  Uie  shores  are  lined  with  mangrove 
trees.  The  flora  and  fauna  are  similar  to  those  of  Nubia. 
Gold  and  iron  are  the  chief  metala 

The  inhabitants  consist  of  various  Negro  nations,  the 
chief  of  which  are  the  Wolof. 

The  gum  trade  is  the  most  important  traffic  on  the  Sene- 
gal; bees-waz,  ivory,  bark,  and  hides,  forming  the  chief 
exports  from  ihib  Qambia. 

Of  £u2ppean  settlements  are :  The  French  possessions 
on  the  Senegal ;  ^e  capital'  of  which  is  St  Louis,  built 
about  the  jear  1626,  on  an  island  at  the  mouth  of  the 
riyer.  T!ie  total  population  of  the  settlement  amounts  to 
about  210,000. 

The  Bzitiflb  settlement  on  the  Gambia  has  about  7000 
bhabitan  s.     Bathurst  is  the  chief  town. 

The  Portuguese  settlement  consists  of  small  factotf es 

cooth  of  the  Gambia,  at  the  Bissagos  Islands,  Bissao, 

Caeheo,  and  some  other  {mints. 

Q<u>«A    The  west  coast  of  Africa,  from  Senegambia  to  the  Nourse 

*'      River,  is  commonly  comprised  by  the  general  denomination 

Ottinea  Coast,  a  t^np  of  Portuguese  origin., 

The  coast  is  generally  so  very  low,  as  to  bo  visible  to  navi- 
gators j>nly  within  a  very  short  distance,  the  trees  being 
their  only  sailing  marka  North  of  the  equator,*  in  the 
fiighft  of  Benin,  the  coast  forms  an  exception,  being  high 
and  &)]d,  with  the  Cameroon  Mountains  behind ;  as  also 
at  Sierra  Leone,  wh'icfi  has  received  its  name  (Lion  Moun- 
tain) in  consequence.  The  coast  fires^ts  a  dead  level  often 
for  thirty  to  fifty  miles  inland.  It  has  numerous  rivers, 
some  of  which  extend  to  the  furthest, recesses  of  Inner 
Africa. 

The  climate,  notoriously  fatal  to  European  life,^iB  ren- 
dered pestilential  by  the  muddy  creeks  and  inlets,  the 
putrid  swamps,  and  the  mcmgrove  jungleis  that  cov^r  the 
banks  of  the  rivers.  There  are  two  seasons  in  the  year, 
the  rainy  and  the  dry  season.  The  former  commences  in 
the  southern  portion  in  March,  but  at  Sierra  Leone  and 
other  northern  parts,  a  month  later. 

Vegetation  is  eicoeedingly  luxuriant  and  varied.  One  of 
the  moat  important  trees  is  the  Mais  guineeMU^  a  species 
of  pahn,  from  the  covering  of  whose  seed  or  nut  is  ex- 
tracted the  palm-oil,  so  wpll  known  to  English  commerce 
and  manufacture;  several  thousand  tons  are  annually 
brought  into  the  ports  of  Liverpool,  London,  and  Bristol. 
Thb  palm-oU  tree  is  indigenous  and  abundant  from  the  river 
Gambia  to  the  Congo;  but  the  oil  is  manufactured  in  large 
quantities  chiefly  in  the  country  of  the  Gold  and  Slave 
Cbasta  The  former  comprises  nearly  all  the  more  remark- 
able of  African  animals :  particularly  abundant  are  elephants, 
hippopotami,  monkeys,  lions,  leopards,  crocodiles,  serpents, 
parrots.  The  domtttio  animals  are  mostly  of  an  irdferior 
quality.  The  principal  minerals  are  gold  and  iron.  The 
population  consists,  besides  a  fisw  European  colonists,  of  a 
vast  variety  of  Negro  nations,  similar  in  their  physical 
qualities  and  prevailing  customs,  but  differing  considerably 
in  their  dispositions  and  morals. 

The  chief  articles  of  commerce  are  palm-oil,  ivory,  gold, 
wax,  various  kinds  of  timber,  spices;  gums,  and  rice. 

The  divisions  of  Northern  or  Upper  Guinea  are  mostly 
founded  on  the  productions  characteristic  of  the  different 
parts,  and  a^  stiU  popularly  retained. 

The  British  colony  of  Sierra  Leone  extends  from  Rokelle 
civer  in  the  north,  to  Rater  river  in 'the  south,  and  about 
twenty  miles  inland.  The  chief  portion  of  the  settlement 
ta  a  rugged  peninsula  of  mountains  with  a  barren  soil,  but 
iurrounded  by  a  belt  of  rich  coast-land,  with  a  moist  and 
pestilential  dimatei      The  colony  was  founded  in  1787, 


and  has  been  maintained  with  a  view  to  the  soppression  of 
the  West  African  slave  trade.  The  population,  oonsistiag 
chiefly  of  liberated  slaves,  amounted,  in  1869,  to  55,374, 
of  which,  number  1 29  were  white  men.  Freetown,  the 
capital  is,  after  St  Louis,  the  most  considerable  European 
town  on  the  western  co^t  of  Afriea. 

The  Malaghetta  or  Grain  Coast  extends  from  SienmOnla 
Leone  to  Cape  Palmas.     Malaghetta  La  a  species  of  pepper  Goan. 
yielded  by  a  parasitical  plant  of  this  region.     It  is  some* 
times  styled  the  Windy  or  Windward  Coast,  from  the  fre- 
quency of  short  but  furious  tornadoes  throughout  the  year. 
The  republic  ol  Liberia,  a  settlement  of  the  American  Ubcrl». 
ColonisatioL  Society,  founded  in  1822,  for  the  purpose  of 
removing  free  people  of  colour  from  the  United  States, 
occupies  a  considerable  extent  of  the  coast,  and  has  for  its 
capital  Monrpvia,  a  town  named  after  the  president,  Mr 
M^nra 

The  Ivory  Coast  extends  from  Cape  Palmas  3^  W.  lone,  Ivory 
and  obtained  its  name  from  the  quantity  of  the  artide  ^^^^"^ 
supplied  by  its  numerous  elephants.     The  French  settle* 
ments  of  Grand  Bassam,  Assinie,  and  Dabou  were  a5an- 
donea  in  1871. 

The  Gold  Coa^t  stretches  from  west  of  Cape  Three  Points  GoU 
to  the  river  Volta,  and  has  long  been  frequented  for  gold-  ^^o^^t 
dust  and  other  products.  By  a  treaty  of  February  1871, 
thb  whole  of  the  Dutch  possessions  on  the  Gold  Coast  were 
made  over  to-  Britain,  and  the  Danish  settlements  of  Chris* 
tiansburg  and  Friedensbuig  were  ceded  to  the  RngHal^  in 
1849 ;  so  that  1the  British  coast  now  extends  from  the 
mouth  of  the  Tends  river,  in  long  2^  40'  W.,  to  that  of  the 
Ewe,  in  long.  1^  10'  E.  of  Greenwich.  The  protected 
territory  extends  inland  from  this  coast  strip  to  an  average 
distance  of  50  miles.  Cape  Coast  Castle  and  Fort  James, 
founded  -by  ^e  British,  and  Elmina  (population  about 
10,000)  the  most  important  of  the  former  Dutch  stations, 
with  Accra,  are  the  chief  settlements. 

Tha  Slave  Coast  extends  from  the  river  Volta  to  the  8Uvc 
Calabar  river,  and  is,  as  its  name  implies,  the  chief  scene  ^^^^^ 
of  the  most  disgraceful  traflSc  that  blots  the  history  of  man- 
kind. Eko  or  Lagos,  one  of  the  chief  towns  of  the  coast, 
was  destroyed  by  the  British  in  1852,  and  was  proclaimed 
a  British  possession  in  1861.  Palma  and  Badagry  are 
also  British  settlements. 

The  kingdoms  of  Ashantee,  Dahomey,  Yoruba,  and  othera. 
occupy  the  interior  countiy  of  the  Guinea  coast  Ashantee, 
the  most  powerful  Negro  state  of  Upper  Guinea,  is  an 
exceedingly  fertile  and  productive  countiy.  Its  inhabitants, 
though  skilled  in  some  manufactnires  and  of  a  higher  intel- 
ligence than  is  usually  found  in  this  region,  are  of  an 
exceedingly  sanguinary  disposition,  and  have  frequently 
been  involved  in  war  with  the  British.  The  capital  city, 
Kumassi,  is  believed  to  have  a  population  of  about  100,000. 
"  The  coast  from  the  Old  Calabar  river  to  the  Portuguese 
possessions  is  inhabited  by  various  tribe&  Duke  Town, 
on  the  former  river,  is  a  town  of  4000.  inhabitants,  with 
considerable  trade  in  palm-oil,  ivoiy,  and  timber. 

On  the  Gaboon  river,  close  to  the  equator,  are  a  French 
settlemeut  (in  1871  the  French  retained  only  a  coaling 
station),  and  American  missionary  stations.  At  the  equa- 
tor Southern  or  Lower  Guinea  begins,  where  the  only 
European  settlements  are  those  of  the  Portuguese. 

Loango  is  reckoned  from  the  equator  to  the  Ziure  or  Loai^ 
Congo  river.     Its  chief  town  is  Boally,  called  Loango  by 
the  Europeans. 

Congo  extends  south  of  the  Ztore,  comprising  a  very  Coq^a 
fertile  region,  with  veins  of  copper  and  iron.    Banza  Congo 
or  St*  Salvador  is  the  capital 

Angola  comprises  the  districts  of  Angola  proper,  Ben-  AogoU  and 
guela,  and  Mossamedes.     In  these  regions  the  Portuguese  B«g««l» 
settlements  extend  farther  inland  than  the  t^o  precedif^g 
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districts,  namely,  about  200  mUesT  The  capital,  St  Paulo  de 

Loando,  contains  12,300  inhabitants,  and  has  a  fine  har- 

•     bour.     St  Felipe  de  Benguela  is  situated  in  a  picturesque 

but  very  marshy  and  most  unhealthy  spot. 

Bonib  The  coast  from  Benguela  to  the  Ca;ie  Colony  may,  in  a 

^rlcE.        general  arrangement  like  this,  be  included  either  within 

West  Afiica  or  South  Africa.     The  whole  coast  is  little 

visited  or  known,  being  of  a  most  barren  and  desolate 

description,  and  possessing  few  hai-bours.     Ichabo- island 

and  Angra  Peguena  Bay  are  visited  for  their  guano  deposits, 

and  aro  claimed  as  British  possessions.      « 

Under  South  Africa  the  Cape  Colony  only  is  generally 
comprised  It  takes  its  name  from  the  Cape  of  Good  Hope, 
and  extends  from  thence  to  the  Orange  river  in  the  north, 
and  to  the  Kai  river  in  the  east  A  large  proportion  of 
the  territory  included  within  these  lixnits,  especially  in  the 
north,  is  either  unoccupied,  or,  excepting  missionary  stations, 
entirdy  in  the  hands  of  the  aborigines. 

Apart  from  the  shores,  the  Country  consists  of  high  lauds, 
fortfiing  pflcrallel  mountainous  ridges,  with  elevated  plains 
or  terraces  of  varying  extent  between.  The  loftiest  range, 
styled  in  dififerent  parts^of  its  course  Sneuw-bergen,  Winter- 
bergen,  Nieuveld-bergen,  and  Roggenvdd-bergen,  names 
originated  by  the  Dutch,  is  the  third  and  last  encountered 
on  pioceeding  into  the  interior  from  the  south  coast  This 
and  the  other  chains  are  deeply  cut  by  the  transverse  valleys 
called  kloofs,  which  serve  as  passes  across  them,  and  appear 
as  if  produced  by  some  sudden  convulsion  of  nature,  subse- 
quently widened  by  tb^e  iction  of  the  atmosphere  and  run- 
ning water. 

The  high  plains  or  terraces  are  remarkable  for  their 
extraordinary  change  of  aspect  in  the  succession  of  the 
seasons.  During  the-  summer  heats  they  are  perfect  deserts, 
answering  to  the  term  applied  to  them,  karroos,  signifying, 
in  the  Hottentot  language,  "dry"  or  "arid."  But  the 
sandy  soil  being  pervaded  witli  the  roots  and  fibres  of 
various  plants,  is  spontaneously  clothed  with  the  richest 
verdure  after  Uie  rains,  and  becomes  transformed  for  a  time 
into  a  vast  garden  of  gorgeous  flowers,  yielding  the  most 
fragrant  odours.  Adapted  thus  to  the  support  of  gramini- 
vorotis  animals,  the  karroos  are  the  resort  of  antelopes, 
sebras,  quaggas,  and  gnus  in  countless  herds,  and  of  the 
carnivorous  beasts  that  prey  upon  them,  the  lion,  hyeeiia, 
leopard,  and  panther.  These  quadrupeds,  however,  with 
the  elephant,  rhinoceros,  hippopotamus,  giraffe,  buffalo,  and 
ostrich,  have  been  largely  banished  from  their  old  haunts 
by  the  advancing  footsteps  of  civilised  man,  and  are  only 
found  in  the  more  secluded  parts  of  the  interior.  The 
countiy  has  a  singular  and  superb  flora,  but  it  comprises 
few  native  plants  useful  to  man :  many  such  have  been  now 
introduced.  Heaths  of  varied  species  .and  great  beauty 
abound;  and  geraniums  are  treated  as  common  weeds^ 
Many  highly  productive  districts  occur;  com,  wines,  and 
fruit  being  the  chief  objects  of  cultivation  in  the  neighbour- 
hood of  the  Cape,  while  the  more  inland  settlements  are 
grazing  farms.  Some  fine  natural  forests  clothe  the  sides 
of  the  mountains;  but  m  general  the  colony  is  deficient  in 
timber  trees,  as  well  &s  in  navigable  streams,  perennial 
springs,  and  regular  rain.  A  great  deposit  of  rich  copper 
ore  occurs  near  the  mouth  of  the  Orange;  and  salt  is  ob- 
tained for  consumption  and  sale  from,  salt  lakes. 

The  climate  is  exceedingly  fine  and  salubrious.  There 
are  two  seasons,  characterised  by  the  prevalence  of  certain 
winds.  During  the  summer,  which  lasts  from  September  to 
Aprii,  the  winds  blow  from  south-east,  cold  and  dry;  during 
the  winter,  namely  from  May  to  September,  north-west  winds 
preraiL  In  the  most  elevated  regions  the  winters  are  occa- 
sionally severe,  and  snow  and  ice  oceur. 

The  chief  native  tribes  within  the  British  territory  are 
the  Hottentots  Bechuanas.  and  Kafi'rcs.     No  manufacture 


is  conducted  at  (he  Cape  except  the  making  of  wine,  of 
which  from  10,000  to  40,000  gallons  are  annually  exported 
to  England.  Various  articles  of  provision  are  suppUcd  to 
ships  sailing  between  Europe  and  the  East  Indies. 

Cape  Town  is  the  capital  of  the  colony,  and  contains 
28,460  inhabitants,  of  whom  15.120  are  Europeans.  lb 
commerce  is  considerable;  nud  the  port  is  frequented  by 
500  to  600  vessels  every  year. 

The  Orange  river  sovereignty,  added  to  the  British  terri- 
tories in  1848,  but  subsequently  given  up  and  constituted 
a  free  republic,  extends  north  of  the  Orange  river  as  far  sa 
the  Ky^  G^nep  or  Vaal  river.     In  consequence  of  the  dis- 
covery  of  rich  diamond  fields  on  the  i^er  Vaal  nver  and 
in  the  neighbounng  territory  ofthe^Oriqua  chief  Water- 
boer,  who  also  petitioned  to  have  his  lands  subjected  to 
British  rule,  a  wide  country   surrounding  the  diamond- 
fields  was  incor(>orated  with  the  Cape  Colony  In  October 
1871,  under  the  name  of  Qriqua  Land  West,  divided  intoCr 
th*e  distncts  of  Pneil,  Griqua  Town,  and  Klipdrift    The  de- 
population of  this  new  territory  was  estimated  at  50,000 
in  1872,  concentrated  in  camps  round  the  chief  diamond- 
fields.     In  1869,  Bas^to  Land,  a  mountainous  territory  at  ^v 
the  head  waters  of  the'Nu  Gariep  branch  of  the  Orange  river,  ^- 
and  on  the  inward  slope  of  the  Drakenbeig  range,  was 
incorporated  as  a  British  possession.. 

Natal  or  Victoria,  a  district  on  the  east  coast,  and  seps-  Nit«: 
rated  from  the  Cape  Colony  by  Kaffraria,  is  a  recently 
fprmed  British  settlement,  which  was  created  into  a  colon; 
in  1856.  It  is  highly  favoured  in  those  respects  in  which 
the  Cape  is  most  deficient,  having  abundance  of  wood  and 
water,  with  coal  and  various  metallic  ores,  a  fine  alluvial 
soil,  and  a  climate  adapted  to  the  cultivation  of  the  products 
for  which  the  home  demand  is  large  and  constant-~cotton, 
silk,  and  indigo.  Pietermaritzbui^g,  the  capital  of  the  settle- 
ment, lies  50  miles  from  the  coasC  Port  Natal,  now  D'Urban, 
seated  ion  a  fine  lake-like  bay,  is  the  only  harbour. 

The  Transvaal  Republic  is  an  inland  state,  between  the 
Vaal  on  the  south  and  the  Limpopo  river  on  the  north, 
having  the  Drakenberg  edge  on  the  east,  and  the  Bechuana 
tribes,  which  occupy  the  region  bordering  on  the  Kalahiza 
desert,  en  the  west,  founded  by  the  Dutch  boer$  onigratiog 
from  the  Cape  Colony.  Its  surface  is  an  elevated  plateau, 
thinly  wooded  in  some  parts,  but  generally  affording  excel- 
lent pasture.  The  chief  town  is  Potchefstroom,  on  a  tribu- 
tary of  the  Vaal ,  but  the  seat  of  government  is  at  Pretoria, 
in  the  region  of  the  head  streams  of  the  Limpopa 

East  Africa  extends  from  Natal  northwards  to  the  Bed 
Sea,  comprising  Sofala,  Mozambique,  Zanzibar,  and  theSe^ 
Somali  country.  But  little  is  knowii  of  that  region  beyood 
the  shores.  The  Sofala  Coast,  extending  from  DeUgoa 
Bay  £o  the  Zambeze  river,  is  flat,  sandy,  and  marshy, 
gradually  ascending  towards  the  interior.  It^bounds  with 
rivers,  which  are  the  source  of  yearly  inundations^  The  soil 
b  very  fertile,  and  produces  chiefly  rice.  In  the  interior, 
gold  and  other  metals,  as  weU  as  precious  stones,  are  foond. 
The  Portuguese  have  settlemen^is  at  Sofala,  in  an  unhealthy 
spot^  abounding  with  salt  marshes;  it  consists  of  only 
huts,  a  church,  and  a  fort  in  ruins.  Inhambane,  neSr  the 
tropic  of  Capricorn,  has  an  excellent  harbour. 

Mozambique  extends  from  the  Zambeze  to  CapeDelgado,  V-r 
and  is  similar,  in  its  natural  features,  to  the  Sofala  Coast.  ^ . 
The  greatest  river  is  the  Zambeze.     The  principal  settle- 
ment of  the  Portuguese  is  at  QuiUimine,  which  is  situated 
in  a  very  unhealthy  position  on  the  northern  arm  of  .the 
delta  of  the  Zambeze,  surrounded  with  mangrove  trees. 

The  Zanzibar  or  &iwahili  Coast  extends  from  Cape  Del-  St--- 
gado  to  the  river  Jub»  near  the  equator.     The  cosst  U 
genei-alJy  low,  and  has  but  few  bays  or  harbours:  its  north«ii 
portion  is  rendered  dangerous  by  a  line  of  coral  reefs  ex- 
tending alone  it    The  region  possesses  a  great  number  of 
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riTen,  bat  none  of  them  attain  a  firet-rate  magnitude.  The 
principal  aie  the  Rovuma,  the  Lnfji,  Ruvu,  Pangani,  and 
Dana;  the  two  latter  using  in  the  snowy  mountains  of 
RUIma-igaro  and  Kenia.  The  climate  is  similar  to  that  of 
other  tropica]  coasts  of  Africa,  hot  and  unhealthy  in  gene- 
ral :  in  some  portions,  however,  the  elevated  ground,  and 
with  it  a  more  temperate  and  healthy  climate,  approaches 
the  shores  to  within  a  short  distance  The  vegetation  is 
luxuriant,  and  cocoa-nut,  palms,  maize,  rice,  and  olives  are 
the  chief  articles  of  cultivation.  The  fauna  comprises  all 
the  more  characteristic  ^irican  species. 

The  chief  inhabitants  are  the  Sawuhili,  of  mixed  Arab 
and  N^ro  descent,  but- the  coasts  are  under  the  Arab  do- 
minion of  the  Imaum  of  Muscat,  by  whose  efforts  commepce 
with  the  nations  of  the  interior  has  greatly  increased. 

The  island  of  Zanzibar  (Unguja  of  the  Sawahili)  is  the 
residence  of  a  Scdtan,  tributary  to  the  Imairni  of  Muscat, 
and  the  seat  of  extensive  commerce.  Mombas,  on  a  small 
island  dose  to  the  main  shore,  possesses  the  finest  harbour 
on  that  coast,  and  has  recently  become  famous  as  the  seat 
of  an  important  missionary  station. 
tli  The  Somali  country  comprises  the  eastern  horn  of  Africa, 
^'  from  the  equator  northward  to  the  Bay  of  Tadjurra,  near 
the  entrance  into  the  Red  Sea.  The  coast  is  generally  bold 
and  rocky,  in  some  places  covered  with  sand ;  and  the  ex- 
tensive region  it  encloses  presents  a  slightly  ascending  plain, 
traversed  by  lai^  Talleys  of  great  fertility,  among  which 
the  Wady  Nogal  is  prominent  This  country  is  not  so  well 
watered  as  the  region  to  the  south,  and  some  of  its  rivers 
are  periodical 

The  Somali  eoiintry  in  famous  for  its  aromatie  produc- 
tions and  guma  of  various  kinds ;  and  it  is  supposed  that 
the  spices  and  incense  consumed  in  such' large  quantities 
hj  the  jLucient  peoples  of  Egypt,  Greece,  Syria,  and  Rome, 
were  derived  from  this  part  ol  Airica,  and  not  from  Arabia. 
Z^  and  Berbers^  on  the  northern  coast,  are  the  chief 
trading  ports :  the  permanent  population  of  the  former  is 
about  3000»  while  the  latter  may  be  sdd  to  exist  only  dur- 
ing the  winter/  when  no  less  than  20,000  strangers,  «t  an 
average,  arrive  to  pitch  their  tents,  and  thus  create  a  great 
market-place.  Barrar^  in  the  Oalla  country,  is  the  chief 
place  in  the  interior,  with  8000  inhabitants,  who  are 
Mohammedans.  One-third  of  the  population  is  Somali, 
(me-third  Arab. 
>t  Central  Afnea  comprises « the  regions  which  extend  from 
''  the  southern  borders  of  the  Sahara  in  the  north  to  Cape 
Colony  in  the  south,  and  from  Senegambia  in  the  west  to 
the  territory  of  the  Egyptian  pashalic  on  the  east  It  com- 
prehends the  central  basins  of  the  great  lakes  from  Lake 
Chad  to  the  Nyassa,  and  the  greater  part  of  the  basins  of 
the  Niger,  Congo,  Nile,  and  Zambeze.  Even  the  Sahara 
may  well  be  included  in  this  general  denomination.  So 
little  is  yet  knosm  of  this  vast  region  that  the  general  fea- 
tnres  of  some  portions  only  can  be  indicated.  The  greater 
portion  seems  to  be  densely  peopled  with  numerous  tribes, 
and  to  possess  inexhaustible  natural  resources.  The  portion 
north  o!  the  equator,  under  the  name  Soudan  or  Nigriiia, 
comprises  a  great  number  of  states,  among  which  the  prin- 
cipal are  B^nbarra,  Timbuktu,  and  Houssa,  in  the  weet ; 
Bomn,  Baghermi,  and  Waday,  around  Lake  Chad ;  Darfur 
in  the  east ;  and  Adamaua  in  the  south.  [  The  inhabitants 
are  of  Negro  race,  with  many  Araba,  Moors,  and  Berbers. 
:*n.  Bambam  occnpies  part  of  the  basin  of  the  Joliba,  or  upper 
tource  of  the  Quorra  .The  dominant  inhabitants  are  the 
Mandingoes  and  Foulahs,  i^ho  have  embraced  Islamism, 
and  are  much  more  advanced  in  civiUsation  than  the  other 
Negro  tribes.  The  country  comprises  extensive  and  excel- 
Wnt  postures,  with  abundance  of  domestic  animals,  as  homed 
cattle,  sheep,  goats,  and  horses  of  a  fine  breed.  Among  the 
v^etable  products  the  most  remarkable  is  the  butter-tree. 


which  fumishes  on  important  article  of  agricultural  iadoaitr^ 
and  tracl& 

Sego,  the  capital,  is  situated  on  the  Joliba,  and  contain! 
30,000  inhabitants.  It  was  here  that  Mungo  Park  first 
caught  sight  of  the  long-sought  river. 

Timbuktu,  or  Jennie,  comprises  the  basin  of  the  Joliba  TGalmkt* 
below  Bambarra,  and  lies  partly  within  the  Qreat  Sahara. 
Timbuktu,  a  few  miles  from  the  banks  of  the  Joliba,  and 
situated  amid  sands  and  deserts,  is  a  celebrated  oentre  of 
the  North  African  caravan  trade.  It  contains  from  12.000 
to  15,000  inhabitants. 

Boussa  is  an  extensive  country  extending  to  the  Sahara  Houua 
in  the  north,  to  the  Joliba  or  Kawara  on  the  west,  to  Borav 
on  the  east,  and  to  about  lO*'  N.  lat.  on  the  south.  The 
dominant  race  are  the  Foulahs,  but  the  mass  of  the  popu* 
lation  are  Negroes.  It  is  a  very  fertile  and  beautiful  conn 
try,  but  the  climate  is  insalubrious,  and  in  maay  parts  fatal 
to  Europeans.  The  inhabitants  are  engaged  in  pastoral,  aa 
well  as  in  agricultural  and  commercial  pursuits. 

The  capital,  Sakatu,  is  one  of  the  largest  cities  in  Negry 
land ;  it  is  situated  in  a  fertile  but  marshy  plain*  Ksjio^ 
another  large  town,  containing  30,000  to  40,000  inhabitantsi' 
is  the  great  emporium  of  trade  in  Houssa ;  there  the  Englisli 
merchandise  comihg  from  the^  north  through  the  Sahara; 
meets  with  American  goods  coming  from  the  Bight  of  Benia 
The  manufactures  of  Kana  consist  chiefly  of  cloth,  for  th« 
djreing  of  which  that  town  is  famed  all  over  Central  Africa. . 

Bomu  is  one  of  the  most  powerful  states  of  Negroland ,  6afiMi. 
extending  on  the  west  to  the  10th  degree  of  long.,  on  the 
east  to  Lake  Chad  and  the  kingdom  of  Baghermi,  and  ou 
the  south  as  far  as  Mandara  and  Adamaua,  in  about  1 1^  N. 
lat  Kanem,  on  the  northern  side  of  Lake  Chad,  has  recently 
been  conquered  and  brought  under  Bomuese  sovereignty. 

The  general  character  of  Bomu  is  that  of  a  plain,  subject 
to  inui^tiona,  particularly  near  Lake  Chad.  It  is  very 
fertile,  and  cotton  and  indigo  attain  a  high  degree  of  excel- 
lence.    The  original  Bomuese  are  an  agricultiual  people. 

Kuka,  the  capital  and  residence  of  the  Sheik  of  Bomu, 
had  in  1866  at>put  60,000  inhabitants. 

Baghermi,  another  powerful  kinj^dom,  is  situated  east  uf  Bagfacnnl 
Bomu.  The  boundaries,  according  to  Dr  Barth,  who  finl 
visited  this  country  and  penetrated  as  far*  as  Masefia,  the 
capital,  are  on  the  west  the  river  Loggeme,  a  tributary  of 
the  Shary  or  Asu,  by  which  it  is  divided  from  Bomu  and 
Adamaua;  on  the  north  its  limitB  are  in  about  12^*  N.  latj 
and  on  the  east  IS}"*  R  long.,  both  lines  dividing  it  fnn« 
Waday;  the  southern  boundary  is  in  about  8^  N  lat.' 
Baghermi  is  an  extensive  plain  or  valley  formed  by  th€ 
river  Shary  or  Asu  and  its  tributariea  The  inhabitants  an 
very  warlike,  and  frequently  engage  in  slave  marauding 
expeditions  into  the  neighbouring  states  to  the  sotttL 

Masena,  the  capital,  lies  in  1 T  40'  N.  lat..  and  17''  20* 
E.  long. 

Waday,  or  Dar  Saley,  lies  east  of  Baghermi,  and  reaches  Wad^r 
as  far  as  Darfur.  It  comprises  an  extensive  region,  stretching 
as  fa/  as  the  basin  of  the  Nile.  Lake  Fittri,  sihiated  in  the 
westem  portion,  forms  a  basin,  unconnected  with  that  of  Lake 
Chad,  and  by  which  the  country  as  far  as  Darfur  is  drained 
It  has  never  been  explored  by  Europeana  The  population 
comprises  a  great  variety  of  tribes  and  different  lan- 
guages. 

Wara,  the  capital,  is  placed  by  Dr  Baith  in  W  N.  lat, 
and  22**  E.  long. 

Darfur,  aast  of  Waday«  extends  as  far  as  Kordof an.  The  Darfa^, 
country  rises  towards  the  west  into  a  range  of  hills  called 
Jebel  Marrah.  It  is  drained  into  the  Nila  A  great  portion 
of  the  counti7  is  Saharan  in  its  character,  while  other  parts 
are  fertile  and  diversified.  Browne,  in  1703,  estimated  the 
whole  population  at  200,000.  It  has  art  extensive  tiade  with 
l^yut 
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Oobbeih,  the  capita,  is  a  meroh&nt  town,  and  contains 
about  6000  inhabitants. 

Fombina  or  Adamaua  i^  an  extensive  country  south  of 
Houssa  and  Bornu,  under  Foulah  dominion.  It  consists 
of  a  large,  fertile,  and  highly-cultivated  valley,  formed  by 
the  IBSver  Benue.  Near  Yola,  the  capital,  the  Benue 
receives  the  Faro,  a  large  tributary  coming  from  the 
south  west*  This  country  was  first  visited  by  Dr  Barth 
in  1851. 

Yola,  th«  capital,  lies- in  8"  50'  N.  lat,  and  13'  3Q'  E. 
longitude. 

South  of  the  belt  of  Negro  states  of  the  Soudan  lies  the 
great  unknown  region  of  Central  Africa.  On  the  east 
the  unexplored  area  is  bounded  by  the  Numerous  states 
of  the  lake  region  made  known  by  Burton,  Speke,  and 
Livingstone.  Of  these  the  chief  are  Unyamwesi,  occupying 
the  plateau  "south  of  the  Victoria  Lake,  and  east  of  Lake 
Tanganyika,  with  the  capital  town  of  Eaaeh  or  Tabora; 
frequented  by  Arab  traders  from  Zanzibar ;  Karagus  on 
the  western  side  of  the  Victoria  Nyanza;  and  Uganda, 
stretching  round  its  north-western  shores.  In  the  interior, 
beyond  LaJce  Tanganyika,  Livingstone  has  recently  made 
known  the  peoples  of  Mooyuema  land,  where  ''there  is  no 
political  cohesion' ;  not  one  ling  or  kingdom.  Each  maa  is 
independent  of  every  other.''  To  the  south  of  the  unknown 
region  are  the  powerful  N^ro  kin^ms  of  the  Muata 
Yanvo  and  of  the  Cazembe.  occupying  the  whole  of  the 
interior  between  6^  and  1 2"^  S.  lat  £Labebe,  the  capital  of 
the  former  state,  is  believed  to  be  in  about  lat  6^  S.,  long. 
23^  30'  E.  of  Qreenwich;  and  Lunda,  the  chief  town  of 
the  latter  potentate,  is  in  the  Luapula  valley^  south-west  of 
the  Tanganyika  Lake,  and  was  vieited  by  Livingstone  in 
1867-68.  The  Makololo  kingdom,  occupying  the  central 
basin  of  ihe  Zambeze  river,  with  the. chief  town  of  Linyanti, 
west  of  the  Victoria  Falls ;  and  that  of  MosiHkatae  in  the 
south-east,  between  the  Zambeze  and  the  Limpopo  rivers, 
are  the  great  remaining  divisions  of  Central  Africa.  Besides 
these,  however,  innumerable  pet^  kingdoms,  chiefships, 
and  tribes  subdivide  thd  vast  popdations  of  Negroland. 

To  Africa  belong  a  considerable  niimber  of  islaads.  The 
Madeiras,  belonging  to  Portugal,  tie  oflf  the  north-west  coast 
of  Africa,  at  a  distance  of  about  360  miles.  M  ideira^  the 
chief  iBland,  is  about  100  miles  in  circuit,  and  has  long 
been  famed  for  its  picturesque  beauty,  nth.  fruits,  and  fine 
dunate,  which  renders  it  a  favourite  resort  of  invalids. 
Wine  is  the  staple  produce.  Fonehal,  the  chief  town,  with 
18,000  inhabitants,  ii  a  regular  station  for  the  West  India 
mail  steam-packets  from  Southampton,  and  the  Brazilian 
sailing-packets  from  Falmouth. 

The  Canaries,  belonging  to  Spain,  the  supposed  Fortunate 
Islands  of  the  ancients,  are  situated  about  300  miles  south 
of  Madeira.  They  are  13  in  number,  all  of  volcanic  origin, 
Teneriffe.  being  the  largest  The  latter  is  remarkable  for 
its  peak,  which  rises  as  a  vast  pyramidal  mads  to  the  height 
of  12,173  feet 

The  Cape  Verdo  Islands,  subject  to  Portugal,  are  a 
numerous  group  about  80  miles  from  Ca;pe  Verde.  Th^ 
obtained  their  name  from  the  profoaien  of  sea-weed  found 
by  the  discoverers  in  the  neighbooring  ocean,  giving  it  the 
appear&nce  of  a  green  meadow.  They  are  also  of  volcanic 
oiudn. 

fetnando  Po,  a  very  mountainous  forest-covered  island, 
is  in  the  Bight  of  Biafra.  The  British  settlement  of 
'Clar^ice  Town,  was  established  4n  1827,  but  afterwards 
abandoned.     The  island  now  Monga  to  Spaia 

6t  Thomas,  immediately  under  the  equator,  is  a  Portu* 
ffoese  seklement;  as  if>  also  Prince's  Island,  in  w^  K.  lat 
^  Aniioiwti  in  2*  S.  kt,  belongs  to  the  Spaniards. 


Ascension,  a  small,  arid,  volcanic  islet,  was  made  a 
British  port  on  the  arrival  of  Napoleon  Bonaparto  at  St 
Helena,  and  since  retained  as  a  station,  at  which  ships  oia; 
touch  for  stores.  Green  Hill,  the  summit  of  the  island, 
rises  to  the  height  of  2840  feet 

St  Helena'^s  a  huge  dhrk  mass  of  rock,  rising  abruptly 
from  the  ocean  to  the  height  of  2692  feet  Jame^'  To^vQ 
is  the  only  town  and  port 

Madagascar,  the  largest  island  of  Africa,  and  one  of  the  Mr 
largest  in  the  world,  is  separated  from  the  Mozambique  ^'^^ 
coast  by  a  channel  of  that  name,  about  250  miles  ^ide. 
The  area  exceeds  that  of  Franca 

The  high  interior  of  the  island  is  generally  very  fertile, 
with  magnificent  forests  and  fine  pastures  wate^d  by 
numerous  rivers,  but  a  belt  ef  hot  swamp  land  with  a 
deadly  climate  surrounds  the  coast. 

Thi  inhabitants  are  diverse  races  of  KogrQ,  Arab,  and 
Malay' origin.  The  Ovahs,  a  people  of  the  central  pro  Tinces, 
are  now  dominant  The  principal  town,  Antanaiiarivo. 
has  about  80,000  inhabitants. 

The  French  possess  the  islands  of  Sante  Marie  and  Nos- 
sibe  on  the  coast  of  Madagascar,  and  Mayotta  island  in  tiie 
Comoro  group. 

The  Comoro  isles,  fo'ir  in  number,  are  in  the  north  part  of 
t!ie  Mozambique  Chanael,  and  inhabited  by  Arab  tribes. 

E^union  or  Bourbon,  400  miles  east  of  Madagascar,  ia  a 
Olony  of  France,  producing  for  export,  coffee,  sugar,  cooxi^ 
smces,  and  timber. 
*  Mauritius,  ceded  to  the  British  by  the  French  in  1814, 
is  90  miles  north-east  of  Bourboa  The  sugar-case  ii 
c  Sefly  cultivated.  Port  Louis«  the  capital,  beantifull;  ^ 
situated^  has  7^,000  inhabitants.  Within  the  jurisdiction 
of  the  Governor  of  the  Mauritius  are  the  islands  of  Rodr. 
guez,  the  Seychelles,  and  the  Amarante  islands. 

Socotra,  a  large  island,  east  of  Cape  Jerdaffun,  with  aj 
Arab  and  Negro  population,  has  been  known  from  early ' 
times;  it  belongs  to  the  Imaum  of  Muscat  This  island 
was  long  celebrated  as  producing  the  finest  aloetic  drug ;  it 
is  found  still  to  produce  a  fine  kind  of  aloe,  though  much 
of  what  passed  as  Socotrine  aloes  really  came  from  India 
Gums,  tobacco,  and  dates  are  also  exported.         (k.  j.) 


Note* — ^The  above  article  was  completed  before  it  waa 
known  with  certunty  that  the  saddest  event  in  the  liiBtoi7 
of  African  expbration  had  occurred.  Dr  Livingstone,  to 
whom  the  articl i  justly  assigns  "the  first  place  among 
African  discover  in,"  died  of  dysentery  near  Lake  San^ 
weolo  on  the  4tV  of  May  1873.  'The  story  of  his  latest 
discoveries,  and  of  the  rare  devotion  with  which  his  sadve 
attendants  carried  his  remains  with  them  during  so  eight 
months'  march  to  the  coast,  belongs  to  a  biographical 
notice.  It  is  more  fitting  in  this  pkce  to  note,  as  soma 
consolation  for  an  almost  irreparable  loss,  that  Liviog' 
stone's  death  seems  to  hate  given  a  powerful  stifflulos  to 
the  prosecution  of  the  task  he  had  so  nearly  completed,. 
The  expedition  of  Lieutenant  Cameron,  above  ref ened  t(^. 
is  being  carried  out  with  a  vigour  and  inteUigence  thai; 
give  ample  promise  of  a  further  limitation  of  the  region  (4; 
the  unknown,  if  not  of  the  complete  solution  of  all  oai^ 
standing  problems.  In  the  spriogof  1 874  he  had  cosuneocel 
a  thorough  exploration  of  Lake  Tanganyika,  which,  fro4 
his  professional  experience  as  a  hydrographical  siirve]ror,  il 
explcted  to  lead  to  very  valuable  results.  And  the  oomple^ 
success^  6f  Stanley's  first  memorable  mission  in  search  fl| 
Livingstone  warrants  confident  hopes  in  regard  to  a  sefx^jA 
expedition,  also  admirably  organised  and  equipped,  wbi^ 
has  started  under  his  diriM^tiou.  ' 
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AFHICAKUS,  Julius,  called  also  Ssxtus  by  Suidas, 
1  Christian  historian  of  the  3d  century,  bom,  according 
to  some,  in  Africa,  and,  according  to  others,  in  Palestine, 
of  African  parents.  Little  is  known  of  his  personal  his- 
tory, except  that  he  lived  at  Emmaus,  and  that  he  went 
on  an  embassy  to  the  emperor  Heliogabalus  to  ask  the 
restoration  of  that  town,  which  bad  fallen  into  ruins.  '  His 
nuBsion  succeeded,  and  Emmaus  was  henceforwand  known 
as  Kicopolis.  It  is  by  no  means  certain  that  he  was  a 
biahop  or  even  a  priest,  though  the  latter  is  probable.  He 
wrote  a  history  of  the  world  (UevrafiifiXiov  XpovoXjoyucoy) 
from  the  creation  to  the  year  221  A.D.,  a  period,  according 
to  his  computation,  of  5723  years.  He  calculated  the 
period  between  the  creation  and  the  birth  of  Christ  as  5499 
years,  and  antedated  the  latter  event  by  three  years.  This 
<n6thod  of  reckoning  became  known  as  the  Alexandrian 
ora,  and  was  adopted  by  almost  all  the  eastern  churches. 
The  history  is  no  longer  extant,  but  copious  extracts  from 
it  are  to  be  found  in  the  Chronicon  of  Eusebius,  besides 
fragments  in  Syncelltti,  Cedrenus,  and  the  Paschale  Chroni- 
con, Eusebius  has  also  given  some  extracts  from  his  letter 
to  Aiistides,  reconciling  the  apparent  dLscrepancy  between 
St' Matthew  and  St  Luke  in  the  genealogy  of  Christ  by  a 
reference  to  the  Jewish  law,  which  compelled  a  man  to 
marry  the  widow  of  his  deceased  brother,  if  the  latter 
died  without  issue.  His  letter  to  Origen,  impugning  the 
authority  of  the  apocryphal  book  of  Susanna,  and  Origen'a 
answer,  are  both  extant,  the  former  having  been  printed 
4t  Basle,  1674.  The  ascription  to  Africanus  of  a  work 
entitled  Kcvro^  treatiug  of  agriculture,  natural  history, 
militaiy  science,  &c.,  has  been  disputed  on  account  of  the 
inconsistency  between  it  and  the  author's  other  writings. 
Neander  suggests  that  it  was  probably  written-  by  Afri- 
canus before  he  had  devoted  himself  to  reUgioiis  subjects. 
AFZELIXJS,  Adam,  an  eminent  Swedish,  naturalist, 
bom  at  Larf,  West  Gothland,  in  1750.  Having  studied 
at  Upsala  under  Linnaeus,  he  became  teacher  of  oriental 
literature  in  that  university  in  1777,  and  demonstrator  of 
botany  in  1785.  For  two  years  (1792-94)  he  resided  on 
the  west  coast  of  Africa  as  botanist  to  the  Sierra  Leone 
Company.  After  acting  for  some  time  as  secretary  to  the 
Swedish  embassy  in  London,  he  returned  home,  became 
again  a  teacher  in  the  university  of  Upsala,  and  was  ap- 
pointed professor  of  materia  mc^ca  in  1812.  He  edited 
the  autobiography  of  Linnaeus  (Upsala,  1823),  a  German 
translation  of  which  appeared  at  Berlin  in  1826.  His 
literary  work  included  also  a  large  number  of  botanical 
papers  contributed  to  the  Linnssan  Society  of  London  and 
the  Royal  Academy  of  Stockholm,  as  wdil  as  treatises  on 
certain  plants  of  Guinea  and  Sweden.  He  died  at  Upsala 
in  1836,  having  bequeathed  his  botanical  collection  to  the 
university.  Several  species  of  plants,  known  as  Afielia, 
are  named  after  this  distinguished  botanist 

AFZELIUS,  Abwid  August,  the  Swedish  historian, 
poet,  and  comparative  m3rthologist,  was  born  at  Fjell&ker 
in  1785.  For  a  while  he  was  a  schoolmaster  in  Stock- 
holm, but  afterwards  entered  the  church,  and  became 
parish  priest  of  Enkdping,  where  he  worked  for  just  half-a- 
century,  till  his  death  in  1871.  His  poetical  career  began 
in  1811  and  closed  in  1848,  when  he  wrote  his  Farewell  to 
the  SwedUk  Harp.  One  great  work  of  his  life  was  to  col- 
lect and  publish,  in  coigunction  with  the  eminent  Geijer, 
three  volumes  of  Swedish  Folk-songs;  but  he  will  be  best 
remembered  by  his  History  of  the  Swedish  People,  which 
has  won  him  a  European  reputation.  ,  fie  did  not  live  to 
bring  this  history  lower  down  than  1709.  (e.  w.  o.) 
^  AGA,  or  AoHA,  a  word,  said  to  be  of  Tatar  origin, 
signifying  a  dignitary  or  lord.  Among  the  Turks  it  is  ap- 
plied to  the  chief  of  the  janissaries,  to  the  commanders  of 
the  artillery,  cavalry,  and  infantry,  and  to  the  eunuchs  in 


charge  of  <the  seragHo.  Tt  is  also  employed  gencrallj^  as  a 
term  of  respect  in  addressing  wealthy  men  pi  leisure,  laud* 
owners,  &c.  The  word  is  found  with  a  somewhat  siiuilac 
usage  in  Tartary,  Persia,  and  Algiers. 

AGADES,  the  capital  of  the  kingdom  of  AJtr,  or  Asbcir, 
in  Central  Africa,  situated  in  H''  2  N.  lat.,  S""  5'  E.  long. 
The  town  is  built  on  the  edge  of  a  plateau,  2500  feet  above 
the  level  of  the  sea,  and  is  supposed  to  have  been  founded 
by  the  Berbers  to  serve  as  a  secure  magazine  for  their  ex- 
tensive trade  with  Uie  Songhay  empire.  The  language  of 
the  people  is  a  dialect  of  Songhay.  In  foruier  times 
Agades  was  a  place  of  great  tiaflic,  and  had  a  populatioa 
of  about  50,000.  Its  importance  may  be  estimated  by  tho 
fact  that  the  king  of  Agades  paid  a  tribute  of  150,000 
ducats  to  the  king  of  Songhay.  Since  the  beginning  of 
the  16th  century  the  prosperity  of  the  place  has  gradually 
declined.  Extensive  quarters  of  the  town,  wiiich  has  a 
circuit  of  3^  miles,  are  deserted  and  ruinous.  The  occu- 
pied houses  number  only  600  or  700,  and  the  populatioa 
does  not  exceed  7000.  The  houses,  which  are  built  of 
clay,  s^e  low  and  flat-roofed ;  and  the  only  building  of  im- 
portance is  th^  chief  mosque,  which  is  surmounted  by  a 
tower  95  feet  high.  There  is  little  traffic  in  the  biarkets; 
no  money  is  used,  and  the  usual  medium  of  exchange  i& 
millet.  The  chief  trade  is  in  grain.  Agades  derives  ita 
main  importance  from  its  situation  on  the  direct  route 
from  the  countries  to  the  nftrth-east  to  Sokoto  and  other 
-important  towns  in  the  Hansa  states.  The  great  salt^ 
caravans  pass  through  it,  as  weU  as  pilgrims  on  their  way^ 
to  Mecca.  From  its  healthy  climate  and  advantageous  posi* 
tion,  the  place  might  prove  to  be  a  good  station  for  a  Euro* 
pean  agent     (See  Berth's  Travels  in  Central  Africay  voL  Vf 

AGAMEMNON.  The  stem  obligations  of  a  king  and 
the  majesty  of  his  office,  as  compared  with  his  humane 
desires  and  occasional  frailty,  give  the  keynote  to  the 
character  of  Agamenmon.  But  the  kingly  office,  like  the 
sceptre  which  was  the  symbol  of  it,  had  come  to  him 
from  Pelops  {Iliads  ii  100)  through  the  stained  hands 
of  Atreus  and  Thyestes,  and  had  brought  with  it  a  certain 
fatality,  by  which  his  misfortunes,  and  especially  the  catas- 
trophe  at  the  close  of  his  life,  were  explained.  As  his  title 
of  Atrides  implies,  Agamemnon  was  a  son  of  Atreus,  his 
mother  being  Aerope.  In  a  later  account  he  is  a  son  of 
Pleisthencs.  But,  apart  from  this  difference,  it  is  agreed 
that  he  succeeded  to  the  sovereignty  of  Atreus  over  Argolis, 
Corinth,  Achaia,  and  many  islands,  his  seat  being  at  Mycenae, 
not,  as  iEschylus  for  political  reasons  asserts,  at  Argos.  The 
succession  had  been  usurped  by  Thyestes  and  .^gisthus. 
During  the  usurpation  Agamemnon  and  his  brother  Mcne- 
laus  visited  Tyndareus,  &e  king  of  Sparta,  and  obtained 
in  marriage  his  two  daughters — ^the  former  Clytesmnestra, 
the  latter  Helena:  with  his'  help  Agamemnon  was  re- 
instated in  his  rights.  Menelaus  succeeded  Tyndareus. 
The  children  bom  by  Clytsemnestra  were  Chiysothemfs, 
Iphigenia,  Electra,  and  one  son,  Orestes.  Elsewhere  are 
mentioned  also  Iphianassa  and  Laodice;  but  the  latter  was 
the  original  name  of  Electra,  it  appears,  and  it  has  been 
suggested  that  Iphianassa  stood  in  the  same  relation  to 
Iphigenia.  Agamemnon  was  then  the  most  powerful  prince 
in  Greece;  and  to  him  of  right,  as  well  as  naturally,  lus 
brother  Menelaus  turned  for  aid  to  compel  the  Trojans 
to  give  up  his  wife  Helena,  whom  P&ris  had  carried  o£ 
The  various  princes  of  Greece  having  been  brought  to 
unite  in  an  expedition  for  this  purpose,  Agamemnon  was 
chosen  leader,  he  himself  furnishing  100  ships  and  lending 
also  60  more  to  the  Arcadians.  It  was  not  perhaps  his  fault 
that  the  Greeks  landed  by  mistake  on  the  coast  of  Mysia, 
from  which,  after  plundering  it,  they  took  ship  and  l^erc 
scattered  in  a  storm;  but  it  was  owing  to  him  (and  this  is 
the  beginning  of  his  ill-fat )  that  after  again  assembling  in 
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Aulis,  whence  they  had  set  out,  the  fleet  was  storm-bound. 
He  had  slain  a  deer  sacr^  to  Artemis,  and  boasted  himself 
a  better  hunter  than  the  goddess.  This,  as  Calchas  the 
seer  read  the  divine  will,  could  only  be  atoned  for  by  his 
offering  up  his  daughter  Iphigenia  in  sacrifice.  Compelled 
by  his  duty  to  the  expedition,  he  allowed  her  to  be  sent 
for,  the  pretext  given  to  Clytflomnestra  being  that  she  was ' 
to  be  married  to  Achilles.  But  when  the  moment  of  sacri* 
flee  came,  the  goddess  substituted  a  stag,  carried  her  off  to 
the  Tauri,  and  made  her  immortal  The  fleet  now  sailed; 
and  except  the  quarrel  between  him  and  Achillea  at  Tenedus 
or  Lemnus,  there  was  no  incident  in  which  Agamemnon 
figured  particularly,  until,  in  one  of  the  raids  on  the  towns 
round  Troy,  Brisels  and  Chryselts  were  brought  captives, 
and  assigned,  the  former  to  Achilles,  the  latter  to  Aga- 
memnon,— who,  having  to  yield  up  his  captive  to  appease 
Apollo,  claimed  and  took  the  other.  Upon  this  Achilles 
withdrew  from  the  war,  and  Agamemnon  endeavoured  at 
first  to  maintain  it  without  him.  In  the  face  of  disaster 
he  repented,  and  offered  reparation — sending  costly  presents 
by  the  hands  of  Phoenix,  Ajaz,  and  Ul)^es.  His  offer 
rejected,  he  took  the  field  himself,  and  did  marvels  of 
bravery,  but  was  wounded  and  defeated.  When  Troy  was 
finally  taken  and  the  captives  distributed,  he  obtained 
Cassandra,  and  with  her  returned  home;  but  before  sailing 
the  shade  of  Achilles  appeared  to  him,  foretold  what  would 
happen,  and  sought  to  restrain"  him;  In  his  absence 
dytxtanestreL  had  yielded  to  the  temptations  of  iEgisthus, 
and,  to  cover  her  shame,  planned  with  h^m  the  death  of 
l\fiT  husband.  The  approach  of  Agamemnon  being  an- 
nounced by  a  spy,  a  feast  and  an  affected  welcome  were 
prepared  for  him  and  his  followers.  At  the  feast  they 
were  fallen  upon  by  hired  murderers,  assisted  by.  iEgisthus 
and  Clyt^mnestra,  the  latter  herself  sla3ring  Cassandra 
{Oiyssey,  iv.  612-537;  xi.  385-461).  According  to 
iEschylus,  Agamemnon  was  slain  in  his  bath,  his  wife  first 
throwing  a  piece  of  cloth  oyer  him  to  prevent  resistance. 
For  his  death  vengeance  was  taken  by  his  son  Orestes. 
In  the  legends  of  the  Peloponnesus,  Agamemnon  was  re- 
garded as  the  highest  type  of  a  powerful  monarch,  and  in 
Sparta  he  was  worshipped  under  the  title  of  Zeus  Agamem- 
non. His  tomb  yrzA  pointeil  out  among  the  ruins  of 
Mycenae  (Pausanias  ii  16.  5).  (a.  s.  M.) 

AGAPE,  plur.  Aoap-«,  the  love-feast,  or  feast  of  charity, 
which  amoQg  the  primitive  Christians  usually  accompanied 
the  Eucharist.  The  word  ('AyaTny,  love)  is  first  employed 
in  this  sense  in  the  Epistle^of  Jude,  verse  12.  The  sug- 
gestion of  a  connection  between  Christian  love-feasts  and 
the  cpavoi  and  ^racpiat  of  Greece  and  Rome  is  both  im- 
probable and  unnecessaiy.  The  feelings  of  love  and 
brotherhood  fostered  by  the  new  f^ith,  strengthened  as 
these  must  have  been  by  the  complete  isolation  of  the 
little  Chnstian  community,  are  quite  suflScient  to  account 
for  the  existence  of  the  Agapae,  without  referring  them  to 
other  more  or  less  similar  institutions.  According  to 
Chrysostom,  the  Agape  was  a  common  feast,  symbolising 
the  community  of  goods  when  it  no  longer  really  existed, 
to  which  the  rich  brought  provisions,  and  the  poor,  who 
brought  nothing,  were  invited.  At  first  it  wA  observed 
probably  every  evening  in  immediate  connection  with  the 
celebration  of  the  Lord's  Supper,  though  whether  before 
or  after  is  a  point  that  has  been  much  disputed.  It  closed 
with  the  holy  kiss  (tfitXyjfia  aycov,  <f>ikTjfia  ayawT/?).  Tlys 
Corinthian  church  vas  the  first  to  pervert  tne  Agape  by 
destroying  the  community  between  rich  and  poor  (1  Cor. 
xi.  21).  Partly  perhaps  on  account  of  such  irregularities 
extending,  and  partly  to  escape  the  notice  of  persecutorar, 
it  became  usual  about  the  middle  of  the  2d  century  to 
separate  the  Lord's  Supper  from  the  Agape  by  celebrating 
tl>2  foTTT.er  at  the  close  of  morning  service  on  Sunday, 


and  the  latter  by  itself  after  a  considerable  interraL 
Abuses  becoming  more  frequent,  love-feasts  were  gradually 
put  under  greater  restrictions.  The  rich  began  habitually 
to  absent  themselves  from  the  Agapae,  which  came  thus  to 
be  regarded  as  a  provision  for  the  poor  alone ;  and  ibe 
Council  of  Gangra  (360),  to  correct  the  abuse,  pronounced 
ah  anathema  upon  any  who  should  despise  the  Agapae.  A 
number  of  synods  and  councils  in  succession  condemned 
the  holding  of  these  feasts  in -churches,  as  well  as  the  par- 
ticipation of  the  clergy  in  them,  and  at  length  the  observ* 
ance.  altogether  died  out  In  modem  times  it  has  been 
revived  in  one  form  or  other  by  the  Moravian  Brethren, 
the  Wesleyan  Methodists,  and,  in  Scotland,  by  the  followers 
of  Robert  Sandeman. 

AGAPETUS,  deacon  of  the  St  Sophia  Church  at  Con- 
stantinople,  presented  to'  the  Emperor  Justinian  a  work 
entitled  Charta  Regia,  composed  in  527,  which  con- 
tained ad  vice,  on  the  duties  of  a  Christian  prinoa  It  is 
highly  valued,  and  has  been  several  times  reprinted.  The 
best  editbn  is  that  contained  in  Bandsuri's  Iwiperivn 
OrierUaU  (Paxia,  1711).  Thei^  is  an  English  traiulatioa 
by  Thomas  Paynell  (1550);  and  a  French  translation, 
executed  from  a  Latin  version  by  Louis  XIIL,  with  the 
assistance  of  his  tutor,  David  Rivault 

AGARDE,  Abthur,  a  learned  English  antiquary,  bom 
at  Foston,  in  Derbyshire,  about  1540.  He  was  trained  a 
lawyer;  but  entering  the  exchequer  as  a  clerk,  he  became 
deputy-cbamberlain  in  1570.  This  office,  which  he  held 
for  forty-five  years,  gave  him  unrivalled  opportunities  f(ff 
carrying  on  his  favourite  study.  Along  with  lus  intimate 
friends.  Sir  Robert  Cotton  and  Camdezi,  he  was  one  of  the 
original  members  of  the  Society  of  Antiquariei,  He  made 
a  special  study  of  the  Domesday  Book,  and  prepared  an 
explanation  of  its  more  obscure*  terms,  which  is  of  Httle 
worth.  Heam^  in  his  Colle^ion  of  Cwrious  Discouna 
toritien  by  Eminent  Antiquarits  (Oxford,  1720),  includes 
six  by  Agarde  on  such  subjects  as  the  origin  of  parliament, 
the  antiquity  of  shires,  the  authority  and  privileges  of 
heralds,  <^c.  Agarde  died  in  1615,  and  was  buried  in  the 
cloister  of  Westminster  Abb^.  He  bequeathed  to  the 
exchequer  all  his  papers  relating  to  that  court,  and  to  hia 
friend  Sir  Robert  Cotton  his  other  manustript^  amounting 
to  twenty  volumes. 

AGASIAS,  son  of  Dositheus,  a  famous  sculptor  of 
Ephesus,  who  is  supposed  to  ha^e  lived,  about  the  4th 
century.  His  celebrate  work,  known  erroneously  as  the 
JSorghese  Gladiator,  was  discovered  at  the  commencement 
of  the  13th  century  in  the  ruins  of  an  imperial  palace  at 
Antium,  where  the  Apollo  Belvidere  was  also  found.  It 
represents  a  figure  in  iction,  with  the  head  uplifted  as  if 
to  meet  the  attack  of  a  horseman.  Acconling  to  Winckel- 
mann,  the  representation  'of  the  figure  is  intensely  real, 
without  a  ^uch  of  ima^ation.  The  statue  forms  part  of 
the  Louvre  collection. 

AGASSIZ,  Louis  John  Rudolph,  was  the  son  of  & 
Swiss  Protestant  clergyman.  His  father  was  the  pastor  of 
the  parish  of  Motiers,  a  small  town  situated  near  the  north- 
eastern angle  of  the  Little  Murtensee,  and  not  far  from  the 
eastern  extremity  of  the  Lake  of  Neuchatel.  Agassiz  was 
bom  at  this  retired  place  on  May  28, 1 807.  Educ^ed  first 
at  hom^  then  spending  four  years  at  the  gymnasium  of 
Bienne,  he  completed  his  elementary  studies  at  the  academy 
of  Lausanne.  Whilst  at  this  latter  place  he  already  be- 
came conspicuous  amongst  his  fellow-students,  not  only  for 
his  love  of  the  natural  sciences,  but  fbr  the  manifest  talent 
he  displayed  in  pursuing  tl  em.  The  dose  alliance  between 
these  subjects  and  the  science  of  medicine  led  him  to  adopt 
the  latter  as  his  profession,  for  which  he  studied  successively 
at  the  universities  of  Zurich,  Heidelberg,  and  Munich;  at 
the  same  time  availing  himself  of  the  advantages  afforded 
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bj  these  universities  for  extending  his  knowledge  of  natural 
history,  especially  of  botany  B aving  completed  his  academi- 
cal course,  he  took  -his  degree  of  doctor  of  medicine  at  Munich. 
Up  to  this  time  he  had  no  particular  inclination  for  the 
study  of  ichthyology,  which  soon  afterwards  became  the 
great  occupation  of  his  Ufa  Agassu  always  de<ilared  that 
he  was  led  mto  ichthyological  pursuits  through  the  folbw- 
mg  circumstances: — In  1819-30,  Spiz  and  Martius  were 
engaged  in  their  celebrated  Brazilian  tour,  and  on  their 
return  to  Burope,  amongst  other  coUectiona  of  natural 
objects,  they  brought  home  an  important  one  of  the  fresh- 
water fishes  of  BrkzH,  and  especially  of  the  Amazon  nver. 
Unfortunately  Spiz  diid  not  live  long  enough  to  work  out 
the  history  of  these  fishes ,  hence  it  became  necessarv  that 
some  other  naturalist  should  undertake  the  task  of  d&cnb- 
ing  them.  It  is  no  insignificant  proof  of  the  reputation 
wMch  Agassiz  had  already  won,  that,  though  httle  more 
than  a  youth  just  liberated  from  his  academic  studies,  he 
was  selected  for  this  purpose  His  attention  bei{ig  thus 
directed  to  the  special  subject  of  ichthyology,  he  at  once 
threw  himself  into  the  work  with  that  earnestness  of  spint 
which  characterised  him  to  the  end  of  his  busy  life.  Thus, 
in  1828  we  find  him,  after  describmg  a  new  species  of 
Cynocephalua,  publishing  a  descnption  of  a  new  cypnnoid 
fish.  This  was  followed  by  a  yet  more  elaborate  research 
into  the  history  of  the  cyprmoid  and  other  fishes  found  in 
the  lake  of  NeuchateL  Rapidly  enlargmg  his  plans,  the 
publication  of  the  last-named  work  was  succeeded  by  the 
issue,  in  1830,  of  a  prospectus  of  a  History  of  the  Fresh' 
vxUsr  Fishes  of  Central  Europe,  It  was  only  in  1839, 
however,  that  the  first  part  of  this  important  pubhcation 
appeared.  The  task  of  describing  and  figurmg  the  Brazilian 
fishes  of  Spix  and  Martius  was  completed  and  the  work 
published  in  1829. 

Acqriiring  fresh  confidence  through  these  labours,  he 
DOW  contemplate(|  a  yet  greater  task.  Having  become  a  pro- 
fessed ichthyologist,  it  was  impossible  that  the  fossil  fishes 
with  which  the  stratified  rocks  of  his  native  mountains 
abound,  should  fail  to  attract  his  attention.  The  nch 
stores  furnished  by  the  slates  of  Qlanis  and  the  limestones 
of  Monte  Bolca  were  already  well  known ,  but  very  little  had 
been  accomplished  in  the  way  of  the  scientific  study  of  them. 
Agassiz  at  once  threw  himself  into  this  new  field  of  labour 
with  hia  wonted  enthusiasm,  and  began  the  pubhcation  of 
the  work  which,  more  t)ian  any  other,  made  him  l^own  to 
foreign  naturalists,  ana  laid  ti^e  foundation  of  his  world- 
wide fama  Five  vdumes  of  his  Recherches  sur  les  Poissons 
FossUes  appeared  at  intervals  between  the  years  1833  and 
1844.  They  were  magnificently  illustrated,  chiefly  through 
the  labours  .of  Pinkel,  an  artist  of  remarkable  power  in 
delineating  natural  objects. 

Agassiz  sdon  found  that  his  palseontological  labours 
rendered  a  new  basiB  of  ichthyological  classification  ab- 
solutely necessary.  The  fossils  rarely  exhibited  any  traces 
of  the  soft  tissues  of  fishes.  They  chiefly  consisted  of  the 
teeth,  scales,  and  fins,  ever,  the  bones  being  perfectly 
preserved  in  but  comparatively  few  instances.  Hence 
the  classifications  of  Cuvier  and  other  naturalists  were  of 
little  use  to  him  in  determining  the  mutual  relations  of 
the  fossil  forms.  He  therefore  adopted  his  well-known 
classification,  which  divided  fishes  into  four  groups — viz., 
Ganoids,  Placoids,  Cycloids,  and  Ctenoida  The  first  of 
these  groups  was  chiefly  represented  amongst  hving  fishes 
by  the  Lepidoateus  or  bony  pike  of  the  great  •American 
i^-ersi  by  ^®  Polypterus  or  Bischir  of  the  Nilei  and  by 
the  Bt^jUigeon.  The  last  fish  has  a  wide  geographical 
range;  but  the  other  two,  which  best  display  the  characters 
on  which  Agassiz  ba^ed  his  Ganoid  class,  are  limited  to  the 
fiesh-virater  rivers  of  local  geographical  areas.  But  in  the 
IPalsoozoic  and  Mesozoic  ages  it  was  strikingly  otherwise. 


The  Ganoids  were  the  most  remarkable  as  woil  as  the  most 
widely  difi'used  of  primeval  fishes ,  we  find  them  equally 
m  the  fresh-water '  deposits  of  the  weald,  m  the  manne 
deposits  of  the  oolites,  the  chalk,  and  the  magnesiau  Ume* 
stone,  and  in  the  more  mixed  and  dubious  deposits  of  tiie 
coal  measurea  Agassiz,  therefore,'  was  fully  justified  in 
attaching  very  great  importaoce  to  this  hitherto  unrecog- 
nised class.  Indeed,  later  ichthyologist's — e.^.,  J  Miiller 
and  Professor  Owen — have  found  it  necessary  to  retain  the 
class  m  their  rece'nt  classificauons,  though  m  a  modihed 
form.  The  remaming  portions  of  Agassiz  system  have 
not  been  adopted  by  them ,  but  though  they  du  nut  accept 
the  terms  Placoids,  Cycloids,  and  Ctenoids  as  represeniinji 
classes,  all  zoologists  employ  them  as  new  and  convenient 
adjectives,  of  the  utmost  ^lue  to  students  of  systematic 
ichthyology  One  reason  for  the  rejection  of  Agassiz 
system  by  modem  ichthyologists  is  the  obvious  one  that 
he  draws  the  charactenstics  of  his  classes  from  a  single 
organ: — ^the  skin — and  that  not  the  most  important  At 
the  same  time,  it  must  be  admitted  that  the  Placoids,  like 
the  Ganoids,  also  constituted  a  natural  group  closely  coiTe- 
sponding  with  the  Pisces  carttlagtnei  of  Cuvier  and  others 
The  distinction  between  Cycloids  and  Ctenoids  was  a  much 
more  tnvial  one,  and  needlessly  separated  closely -allied 
forms.  It  18  only .  tho&e  who  are  familiar  with  the 
magmtude  and  difiiculties  of  the  task  thus  undertaken 
that  can  appreciate  the  daring  courage  of  the  youth  who 
grappled  with  lU  Under  twenty-five  years  of  age,  and, 
as  already  observed,  with  Umited  financial  resources,  he 
nevertheless  seems  to  have  known  .  no  fear  He  soon 
announced  to  geologists  several  important  generalisations, 
the  correctness  of  which  has  been  confirmed  by  all  sub- 
sequent research.  In  particular,  he  pointed  out  that  no 
examples  of  Cycloids  and  Ctenoids,  comprehending  the  bulk< 
of  the  fishes  now  seen  m  our  markets,  were  to  be  found  in 
rocks  of  older  date  than  the  cretaceous  age. 

As  the  work  proceeded  it  became  obvious  that  it  would 
over-tax  the  resources  of  the  intrepid  young  zoologist,  un- 
less some  additional  assistance  tould  be  afforded  to  Uini. 
The  British  Association  for  the  Advancement  of  Science 
wisely  came  to  his- aid,  and  the  late  Earl' of  EUcsmere— 
better  known  m  his  youth  as  Lord  Francis  Egerton — gav^ 
him  yet  more  efficient  help  The  original  drawings  made 
for  the  work,  chiefly  by  Dinkel,  amounted  to  1^0  m 
number  These  were  purchased  by  the  earl,  but,  with 
pnncely  liberaUty,  he  left  adl  that  were  necessary  for  the 
further  prosecution  of  his  labours  m  the  hands  oi  Agasisiz. 

It  was  whilst  he  was  thus  en^ged  that  Agassiz  paid  hia 
first  visit  to  England,  for  the  purpose  of  studying  the  rich 
stores  of  fossil  fishes  with  which  this  country  abounds 
He  was  then  in  his  youthful  pnme — a  model  of  manly 
vigour  and  scientific  enthusiasm ,  but  amongst  his  many 
qualities  none  were  more  remarkable  than  the  quickness 
with  which  he  detected  the  pecuhanties  of  any  new  fossil, 
and  the  retentiveness  of  his  memory,  which  enabled  him 
to  make  ready  use  of  his  newly-acquired  knowledge  The 
consciousness  that  he  possessed  these  powers  led  bim  occa 
sionally — ^though,  it  must  be  allowed,  but  rarely — to  tru§t 
undu}y  to  them,  and  made  him  sometimes  hasty  and  off- 
hand in  his  conclusiona  

But  fossil  ichthyology,  though  a  very  large  subject,  was 
insufficient  to  occupy  his  energetic  mind  In  1837  we 
find  him  issuing  the  "  Prodrome  "  of  a  monograph  on  the 
recent  and  fossil  Echinodermata,  the  first  part,  of  which 
appeared  in  1838 ,  and  in  1839-40  he  published,  in  addi- 
tion, two  quarto  volumes  On  the  fossil  Echmoderms  of 
Switzerland  This  division  of  the  invertebrate  aoimalfl 
was  evidently  e  ^favourite  one  with  him,  since  we  find 
it  the  subject  of  numerous  memoirs  which  appeared  from 
time  to  time  durmg  his  later  lifa 
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It  was  by  tLese  great  undertakings  that  he  chiefly  won 
his  distinguished  position  as  one  of  the  great^t  leaders  in 
scientific  research;  but  his  observant  faculties  were  by  no 
means  concentrated  upon  them  exclusively.  His  intellec- 
tual tentacula  expanded  in  every  direction.  The  history  of 
the  Belemnites,  the  muscular  system  of  recent  and  fossil 
shells,  the  principles  of  classification  of  the  animal  king- 
dom, the  embryology  of  the  salmon,  and  critical  studies 
of  special  genera  of  fossil  MoUusca — ^all  engaged  his 
attention^  During  his  travels  in  England  in  1834  he  was 
ever  on  the  alert  for  new  specimiins  for  the  museum  at 
Neuchatel.  One  characteristic  incident  of  this  kind  may  be 
referred  to  here.  A  fine  porpoise  had  been  caught  by  the 
Scarborough  fishermen.  Agassiz  was  weary  with  travel, 
and  had  but  a  few  hours  to  remain  in  the  town,  but  the 
chance  could  not  be  allowed  to  escape ;  the  creature  was 
purchased,  aad  midnight  saw  Agassiz  and  the  writer  of 
this  sketch  working  by  the  dim  light  of  two  tallow  candles 
dissecting  the  animal,  and  shipping  off  its  half-cleaned 
bones  to  Neuchatel,  before  he  ventured  to  take  the  much- 
needed  rest 

Subsequently  to  his  first  visit  to  England  the  labours 
of  Hugh  Miller,  Dr  Malcolmson,  and  other  geologists 
brought  to  light  the  marvellous  ichthyal  fauna  of  iJie 
Devonian  beds  of  the  north-east  of  Scotland.  Murchisin 
and  Sedgwick  had  some  time  previously  directed  attention 
to  the  existence  of  fishes  of  this  geological  age,  especially 
amongst  the  bituminous  shales  of  Caithness;  but  the  more 
recent  discoveries  were  of  far  greater  interest  than  the 
earlier  ones,  because  of  the  strange  forms  of  the  Pterich- 
thys,  the  Coccosteus,  and  other  species  then  made  known 
to  geologists  for  the  first  time.  The  supposition  of  Hugh 
Miller,  that  some  of  these  fishes  had  vertical  instead  of 
horizontal  mouths,  suggestive  of  a'  transition  from  the 
crustacean  to  the  ichthyal  type,  added  fresh  interest  to 
the  subject  in  the  eyes  of  a  philosophic  inquirer  like 
Agassiz.  These  fossils  were  reported  upon  by  him  more 
than  once,  and  were  finally  made  the  subjects  of  a  special 
monograph,  which  was  published  in  1844.  Miller's  inter- 
pretation of  thB  structure  of  the  mouth  Agassiz  soon 
demonstrated  to  be  erroneous. 

The  year  1840  witnessed  the  inauguration  of  a  new 
movement,  which  has  proved  to  be  of  the  utmost  import- 
ance to  geological  science.  Previously  to  this  date  De 
Saussure,  Venetz,  Charpentier;  and  others  had  made  the 
glaciers  of  the  Alps  the  subjects  of  special  study,  and 
Charpentier  had  even  arrived  at  the  important  conclusion 
that  the  well-known  erratic,  blocks  of  alpine  rocks  scattered 
80  abundantly  over  the  slopes  and  summits  of  the  Jura 
mountains,  had  been  conveyed  thither  by  glaciers.  The 
question  having  attracted  the  attention  of  Agassiz,  he  at 
once  grappled  with  it  in  his  wontedly  enthusiastic  manner. 
He  not  only  made  successive  journeys  to  the  alpine  glaciers 
in  company  with  Charpentier,  but  he  had  a  rude  hut  con- 
fltfticted  upon  one  of  the  Aar  glaciers,  which  for  a  time  he 
made  his  comfortless  home,  in  order  that  he  might  the 
more  thoroughly  investigate  the  structure  and  movements 
of  the  ice.  These  labours  resulted  in  the  publication  of 
his  magnificent  illustrated  folio  entitled  Eiudes  sur  les 
Glaciers.  In  this  important  work  the  movements  of  the 
glaciers,  their  moraines,  their  influence  in  grooving  and 
rounding  off  the  rocks  over  which  they  travelled,  producing 
the  striations  and  roches  mouionnes  with  which  we  are  now 
so  familiar,  were  treated  with  a  comprehensiveness  which 
threw  into  the  shade  all  the  writings  of  previous  labourers 
in  this  field, ,  He  not  only  accepted  Charpentier's  idea  that 
same  of  the  alpine  glaciers  had  extended  across  the  wide 
^voB  and  valleys  drained  by  the  Aar  and  the  Rhone,  and 
thus  landed  parts  of  their  remains  upon  the  uplands  of  the 
Jura,  but  he  went  still  further  in  the  same  direction.     He 


concluded  that,  at  a  period  geologically  recent,  Switzerland 
had  been  another  Greenland;  that  instead  of  a  few  gladen 
stretching  their  restricted  Unes  across  the  areas  referred  to, 
one  vast  sheet  of  ice,  originating  in  the  higher  Alps,  M 
extended  over  the  entire  valley  of  north-western  Switzer- 
land until  it  reached  the  southern  slopes  of  the  Jura,  which, 
though  they  checkedand  deflected  its  further  extension,  did 
not  prevent  the  ice  from  reaching  in  many  places  the 
summit  of  the  range.  At  a  later  period  we  shall  find  him 
holding  a  similar  view  in  the  case  of  the  vast  plains  spread 
out  between  the  Andes  and  the  eastern  coast  of  South 
America.  The  publication  of  this  work  gave  a  fresh  impetus  \ 
to  the  study  of  glacial  phenomena  in  all  parts  of  the  world. 
In  1^1  Agassiz  spent  many  weeks  in  his  hut  on  the 
Lower  Aar  glacier,  where  he  received  aa  his  guest  the  late 
Professor  Jaines  Forbes,  who  was  also  engaged  upon  the 
study  of  glacial  phenomena.  The  latter  philosopher,  in 
his  work  on  Norway  and  its  Glaciers,  recognised  in  the 
fullest  ihanner  his  indebtedness  to  Agassiz  for  much  new 
light  respecting  the  details  of  glacial  action. 

Thus  familiarised  with  the  phenomena  attendant  on  the 
movements  of  recent  glaciers,  Agassiz  was  prepared  for  a 
new  and  most  unexpected  discovery  which  he  made  in 
1846,  in  conjunction  with  the  late  Professor  Buckland. 
These  two  savants  visited  tha.  mountains  of  Scotland 
together,  and  found  in  six  different  localities  dear  evi- 
dence of  some  ancient  glacial  action.  The  discovery  was 
anjiounced  to  the  Qeological  Society  of  London  in  a  joint 
communication  from  l£e  two  distinguished  obserFcrs. 
Similar  discoveries  were  subsequently  made  by  Buckland, 
Lyell,  Ramsay,  and  others  in  various  parts  of  Scothnd, 
Westmoreland,  Cumberland,  and  North  Wales.  The  for- 
mer existence  of  glaciers  in  each  of  these  mountainous 
districts  is  a  fact  that  no  one  now  presumes  to  doubt  any 
more  than  that  these  glaciers,  either  directly,  or  indirectly 
in  the  shape  of  icebergs,  have  at  least  contributed  laigely  to 
the  accumulation  of  those  wide-spread  deposits  with  which 
geologists  are  familiar  under  thei  name  of  drift  and  boulder 
formations. 

But  we  must  now  follow  Agassiz  to  a  new  sphere  of 
labour.  In  1838  he  was  appointed  to  the  professorship  of 
natural  history  at  Neuchatel,  with  a  very  limited  income. 
In  the  autumn  of  1846  he  crossed  the  Atlantic,  with  the 
two-fold  design  of  investigating  the  natural  history  and 
geology  of  the  United  States,  and  delivering  a  course  of 
lectures  on  zoology  at  the  Lowell  Institute;  and  the 
tempting  advantages,  pecuniary  and  scientific,  presented 
to  him  in  the  New  World,  induced  him  to  settle  in  the 
United  States,  where  he  remained  to  the  end  of  his  life. 
He  was  appointed  professor  of  zoology  and  geology  in  the 
university  of  Cambridge,  U.S.,  in  1847,  He  left  th'at  post 
in  1851  for  a  medical  professorship  of  comparative  ajiatomy 
at  Charlestown,  but  returned  in  1853  to  Cambridge. 

This  transfer  to  a  new  field,  and  the  association  with 
fresh  objects  of  high  interest  to  him,  gave  his  energies  a 
new  stimulus.  Volume  after  volume  now  proceeded 
from  his  pen  :  some  of  his  writings  were  popular,  and  ad- 
dressed to  the  multitude,  but  most  of  them  dealt  with  the 
higher  departments  of  scientific  research.  His  work  on 
Lake  Superior,  and  his  four  volumes  of  Contributiotis  to 
the  Natural  History  of  th^  United  States,  were  of  this  latter 
character.  But  whilst  thus  working  earnestly  at  American 
zoology,  he  still  kept  in  view  rndto  generalised  inquiries, 
the  fruits  of  which  appeared  in  1854,  with  the  title  of 
Zoologie  Gdn6rale  et  Esquisses  Gin&rales  de  Zoologie  can- 
tenant  la  Structure,  le  Developpement,  la  Classijication,  ^•» 
de  tons  les  Types  d^Animaux  vivants  et  detruits.  Before 
leaving  these  literary  labours,  wo  must  not  overlook  tha 
valuable  service  he  rendered  to  science  by  the  fonnation, 
for  his  own  use,  of  a  catalogue  of  scientific  memoirs — an 
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extraordinary  work  for  a  man  whose  luadB  were  already  so 
full  This  cat&loguo,  edited  and.  materially  enlarged  by 
the  late  Hugh  Strickland,  was  published,  by  the  Ray 
Society  under  the  title  of  Bibltographta  Zoologtce  et  Geo- 
logue.  'Sot  must  we  forget  that  he  was  building  up 
another  «aagnifi'*ent  monument  of  his  industry  iu  the 
Museum  of  Natuitl  History,  whicb  rose  under  his  foster- 
ing care,  at  Cambridge.  But  at  length  the  great  strain 
/in  his  physical  powers  began  to  tell  He  then  sought 
to  restore  his  waning  health  by  a  southern  voyage  His 
early  labcmrs  among  the  fishes  of  Brazil  had  often  caused 
him  to^cast  a  longing  glance  towards  that  country ,  and  he 
now  reeoWed  to  combine  the  pursuit  of  health  with  the 
gratification  of  his  long-cherished  desirea  In  Apnl  1865 
be  started  for  BngaL  along  with  his  admirable  wife  and  an 
excellent  class  ol  aasistanta.  £ven  on  shipboard  he  could 
not  be  idifr  Id  his  outward  voyage  he  delivered  a  course 
of  lectures,  open  to  all  his  feilow-passengers,  but  especially 
addressed  to  his  assistants,  and  intended  to  mstnict 
them  in  the  nature  and  bearings  of  the  great  problems 
upon  wfaidi  they  might  hopa  to  throw  light  during  their 
stay  in  BraaL  An  interesting  account  of  this  journey;  to 
Che  8000088  of  whicb  the  emperor  of  Brazil  contributed  in 
every  pottibla  way,  was  published  by  Mrs  Agassis  when 
they  TBtumed'^home,  laden  with  the  natural  treasures  of  the 
Bruahan  rivera. 

In  1871  he  made  a  second  exeursion,  visiting  the 
soathem  ahores  of  the  North  Amencau  continent,  both  on 
itt  Atlantic  and  its  Pacific  seaboards.  He  had  for  many 
years  yearned  after  the  establishment  of  some  permanent 
sohool  where  coologicai  science  could  be  studied,  not  m 
cJsss-rooms  or  museums  of  dead  specimens,  but  amidst  the 
living  haunts  of  the  subjects  of  study  Like  all  truly 
great  teachers,  he  had  little  faith  in  any  school  but  that  of 
nature.  The  last,  and  possibly  the  most  permanently  in- 
fluential, of  the  labours  of  his  long  and  successful  life  was 
the  estaUiahment  of  such  an  institution,  which  he  was 
enabled  to  effect  through  the  liberality  of  Mr  John  Anderson, 
a  citizen  of  New  York.  That  gentleman  not  only  handed 
over  to  Agaasiz  the  island  of  Penikeee,  on  the  east  coast, 
but  also  presented  him  with  $50,000  wherewith  per- 
manently to  endow  it  as  a  practical  school  of  natural 
science,  especially  devoted  to  the  study  of  marine  zooiog>' 
Another  Amencan  friend  gave  him  a  fine  yacht,  of  80  tons 
burden,  to  be  employed  m  ibarine  dredging  in  the  sur- 
rounding seas.  Had  Agassis  lived  long  enough  to  bring 
all  this  machinery  into  working  order,  it  is  difficult  to  ex- 
aggerate the  practical  advantages  which  American  science 
would  have  reaped  from  it  when  guided  by  such  experi- 
enced handa  But  it  was  otherwise  ordained.  The  disease 
with  which  ho  had  struggled  for  .some  years  proved  fatal 
on  Dec.  U.  1873. 

A  letter  to  his  old  friend,  Sir  PhiUp  M.  de  Grey  Bger- 
ton,  Bart.,  written  but  a  few  days  before  his  death,  and 
doubUess  one  of  the  last  that  he  penned,  showed  that  his 
spirit  was  still  as  indoimtable  and  his  designs  as  large  as 
ever,  and  one  of  hia  latest  ezpre8.Hed  wishes  Was  that  he 
might  be  spared  for  four  more  years  in  order  that  Che  work 
he  had  contempla^  might  be  <i)mpleted. 

Our  available  space  will  not  allow  us  to  give  a  de- 
tailed sketch  of  the  opimons  of  this  remarkable  man  on 
even  the  more  important  of  the  great  subjects  which  he 
studied  so  long  From  first  to  last  he  steadily  rejected 
the  doctnne  of  evolution,  and  affirmed  his  behcf  in  inde- 
pendent creations.  In  like  manner  he  retained  his  confi- 
dence in  the  former  existence  and  agency  of  vast  continental 
ice-sheets,  rather  than  in  the  combined  acuori  of  uiore 
limited  glaciers  and  icebergs,  which  nearly  all  niodern 
geologists  recognise  as  the  proUiiccii^  of  tlic-  dntiif  and 
^-•"k<er-cluys>.      When  studying  ihu  suijeriicial  dtjpubit^  of 


the  Brazilian  plains  in  1865,  his  vivid  imagination  covered 
even  that  wide  tropical  area,  as  ii  had  covered  Switzerland 
before,  with  one  vast  glacier,  extending  from  the  Andes  to 
the  sea.  His  darmg  conceptions  were  only  equalled  by  the 
unwearfed  mdustry  and  genuine  enthusiasm  with  which  he 
worked  them  out .  and  if  in  details  his  labours  were  some* 
what  defective,  it  was  only  because  he  had  the  cooiage  to 
attempt  what  was  too  much  for  ^y  one  man  to  acooin- 
plish.  (w  c  w.) 

AQATE  (fiom  AehaUMy  a  river  m  Sicily,  on  tiie  banks  of 
which  It  IS  said  to  have  been  found),  a  name  applied  by 
mineralogists  to  a  stone  of  the  quartz  family,  generally 
occurring  in  rounded  nodules  or  in  veins  in  trap  rocka 
The  number  of  agat^  bails  in  the  rock  often  give  it  the 
character  of  amyg4&loid ,  and  when,  such  a  rock  is  decom- 
posed by  the  elements,  the  agates  drop  out,  and  are  found 
in  the  beds  of  streams  that  descend  from  it;  or  they  may 
be  obtained  in  quarrying.  Great  quantities  are  obtained 
from  Obereteiii  and  Idar,  in  Germany,  where  there  are  large 
jnanuf actories  for  colouring  and  polishing  the  stones ,  and 
many  are*  brought  from  India  and  Brazil.-  Asate  occurs 
in  considerable  quantity  in  Scotland,  whence  the  stone  is 
familiarly  known  to  lapidaries  as  Scotch  pebbU ,  and  veiy 
large  masses  of  calcedony,  a  variety  of  it,  itre  brought  from 
Iceland,  the  Faroe  Islands,  and  Brazil.  Agate  chiefly  con- 
sistis  of  calcedony,  with  mixtures  of  common  quartz  and 
occasional  patches  of  jasper  and  opal.  The  colour  markings 
are  often  in  concentric  nngs  of  varying  forms  and  inten- 
sity, or  IB  straight  parallel  layers  or  bands.  The  colours 
are  chiefly  gray,  v/hite,  yellow,  or  brownish-red.  The  com* 
position  of  agate  is  not  uniform ,  but  it  usually  contains 
from  70  to  96  per  cent,  of  silica,  with  varying  proportions 
of  alumina,  coloured  by  oxide  of  iron  or  manganese.  The 
principal  varieties  are— 

1  Calcedony.  In  this  the  colours  are  in  parallel  bands. 
The  porosity  of  this  stone,  and  the  presence  of  iron  m  it^ 
have  given  nse  to  a  beautiful  artificial  process  for  height* 
ening  its  natural  colours,  which  has  been  long  practised  at 
Oberstein,  and  probably  long  known  in  India.  The  stones 
best  suited  for  this  purpose  are  such  as  when  recently  f raO' 
tured  imbibe  moisture  most  readily  The  stones  are  first 
dried  without  heat,  then  immersed  in  a  mixture  of  honey 
and  water,  and  afterwards  placed  in  a  heated  oven,  where 
they  remain  for  two  or  three  weeks,  constantly  covered  with 
the  liquid.  They  are  then  washed,  dried,  and  put  mto  an 
earthenware  vessel  containing  sufficient  sulphunc  acid  to 
cover  them ,  this  vessel  is  closed  and  placed  in  the  oven  for 
a  space  varymg  from  one  to  twelve  hours,  according  to  the 
haniness  of  the  stone.  The  agates  are  now  removed,  washed, 
and  thoroughly  dried,  and  after  being  kept  in  oil  for  twenty- 
four  hours,  are  cleaned,  cut,  and  polished.  In  the  best 
specimens  the  gray  streaks  are  mereased  in  intensity ,  some 
exhibit  brown  streaks  approaching  to  black,  while  wiiite 
impenetrable  parts  assume  a  brighter  hue  by  the  contrast 
This  IS  the  process  employed  to  convert  the  veined  calce- 
dony or  agate  into  onyx,  especially  for  the  production  of 
cameos  and  intagUos,  in  mutation  of  the  antique  sculptured 
gems,  of  which  admirable  specimens  are  found  in  the  cabinets 
of  the  curious,  and  especially  in  the  Florentine  Museum.  In 
those  minute  but  exquisite  works  the  ancient  Greeks  espe* 
cially  excelled ,  and  remarkable  specimens  of  the  art  have 
been  found  m  the  tombs  of  Egypt,  Assyria,  and  Etruna.  In 
such  works  the  figuitis,  whether  in  relief  or  mtaglio,  appear 
of  a  di£ferent  colour  from  the  ground. 

2.  Carnelvan,  or  red  calcedony,  when  found,  is  almost 
always  brownish  or  muddy.  The  folio wmg  process  is 
employed  at  Oberstem  to  convert  both  this  sort  and  the 
yellowish-brown  varieties  mio  a  rich  red,  so  as  to  nval 
the  Indian  canieli;ia,  which  probcibly  also  ha«  its  colour 
heightened  artificially  • — Aft*jr  being  thoroughly  dried,  the 
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stoites  ore  dipped  in  sulphuric  acid,  and  immediately  exposed 
in  a  covered  earthenware  crucible  to  a  red  heat :  the  whole 
is  allQwed  to  cool  slowly,  and  when  cold  the  stones  are 
removed  and  washed. 

3.  Mocha,  stojus,  originally  brought  from  the  East,  ^re 
clear  grayish  calcedonies«  with  clouds  and  dashes  of  rich 
b  own  of  various  shades.  They  probably  owe  their  colour 
chiefly  to  art. 

4.  Moss  agates  are  such  as  contain  arborisations  or  den- 
drita  of  oxide  of  iron,  some  of  which  seem  to  be  petrifac- 
tions of  real  vegetable  forms. 

5.  Bloodstone  is  a  dark-green  agate  containing  bright 
red  spots  like  blood-drops. 

6.  Plasma^  a  grass-green  stone,  found  engraved  in  ruins 
at  Rome,  on  the  Schwartzwald,  and  on  Mount  Olympus, 
api>ears  to  be  calcedony  coloured  by  chlorite. 

7.  Cfirysoprasef  found  in  Silesia,  is  an  agate  coloured 
apple-green  by  oxide  of  nickel 

The  agate  can  be  cut  or  sawed  easily,  and  is  used  for 
making  cups,  nngs,  seals,  handles  for  knives  and  forks, 
sword-hilts,  rosary  beads,  and  a  great  variety  of  trinkets. 
Many  stones  of  this  kind  are  marked  with  representations 
of  men, . animals,  or  inanimate  natural  objects;  but  there 
can  be  no  question  that  a  very  large  proportion  of  these  are 
to  be  regarded  as  productions  of  art. 

AGATHARCHIDES,  a  celebrated  Greek  grammarian 
and  geographer  who  flourished  about  140  yesrs  B.C.,  was 
born  at  Cnidoa  His  works  are  lost,  except  those  passages 
quoted  by  Diodorus  Siculus  and  other  authors,  in  which 
be  describes  the  gold  mines  of  Upper  Egypt,  and  gives  the 
flrst  philosophical  explanation  of  the  inundations  of  the 
N'ile,  which  he  ascribed  to  the  rains  on  the  mountains  of 
Ethioijia.     (Hudson's  Greek  Geographers.) 

AGATHARCHUS,  a  Greek  painter,  commemorated  by 
Vitruvius  for  having  first  applied  the  laws  of  perspective  to 
architectural  painting,  which  he  used  successfully  in  prepar- 
ing sceneiy  for  the  plays  of  iEschylus.  He  flourished  aboi)t 
480  years  B.a  . 

AGATHIAS,  a  Greek  historian  and  poet,  bom  at  Myrina 
in  Asia  Minor,  about  536  a.d.  He  was  educated  at  Alex- 
andria, and  in  554  went  to  Constantinople,  where,  after 
6tud3dng  Roman  law  for  fiome  years,  he  practised  as  an  advo- 
cate. The  title  "Scholasticus,"  generally  given  to  Agathias, 
was  that  by  which  advocates  were  known  in  Constanti- 
nople. Of  the  poetry  by  Agathias  but  little  remains;  his 
bajAniaca  (Aa<^i/(dica),  a  collection  of  erotic  poems,  bemg 
entirely  lost,  and  only  the  introduction  to  his  KvkXos,  or 
anthology  from  earlier  and  contemporary  writers,  being 
extant.  A  number  of  his  epigrams  may  be  found  in  the 
Anthologia  Gnxca,  His  principal  work  is  his  history, 
which  begins,  where  Procopius  ends,  with  the  26th  year  of 
the  reign  of  Justinian  (553),  and  carries  on  the  narrative 
of  events  until  558.  It  is  valuable  as  a  chronicle,  but  the 
style  is  toigid,  and  great  ignorance  is  shown  of  the  history 
and  geo^phy  of  western  Europe.  It  was  printed  in 
Greek,  with  a  Latin  translation  by  Bonaventura  Yulcanius, 
at  Leyden  in  1594.  The  best  edition  is  that  of  Niebuhr 
(Bonn,  1828).  A  French  translation  is  included  in  the 
second  volume  of  IJauis  Cousin's  HisLory  of  Constantinople, 

AGATHO,  an  Athenian  tragic  poet,  the  disciple  of  Pro- 
dious  (md  Socrates,  celebrated  by  Plato  in  }^sr  Protagoras 
tor  his  virtue  and  his  beauty.  ^  A  tragedy  of  hia  obtained 
tho  prize  is  the  fourth  year  of  the  90Ui  Olympiad,  and 
he  was  crowned,  in  the  presence  of  upwards  of  30,000 
persons,  when  a  little  over  thirty  years  of  age.  There  are  no 
remains  of  his  works,  except  a  few  quotations  iii  Aristotle, 
Athenseus,  and  others. 

AGATHOCLES,  a  famous  tyrant  of  SicUy,  was  the 
sou  of  a  potter  at  Bhegium.  By  his  singular  irigour  and 
abilities  he  raised  himaelf  through  yarious  gradations  of 


rank  till  he  finally  made  himself  tyrant  of  Syracuse,  and 
then  of  nearly  all  Sicily.  He  defeated  the  armies  of  l^e 
Carthaginians  several  times,  both  in  Sicily  and  •Africa; 
but  at  length  he  met  with  a  reverse,  and  his  soldiers'  pay 
being  in  arrears,  they  mutinied,  forced  him  to  fly  his 
camp,  and  murdered  his  sons.  Recovering  himself,  he 
relieved  Cgrcyra,  which  was  besieged  by  Cassander;  burnt 
the  Macedonian  fleet;  and  revenged  the  death  of  his  chil* 
dren  by  putting  the  murderers,  with  their  wives  and  fami* 
lies,  to  the  sword.  After  ravaging  the  sea-coast  of  Italy 
he  took  the  city  of  Hipponium.  The  last  years  of  his  life 
were  greatly  harassed  with  ill-health  and  the  turbulence  of 
his  grandson  Archagathus.  He  died  in  the  seventy-second 
year  of  his  age,  B.C.  290,  after  a  reign  of  twenty-«ight 
years. 

AGDE,  a  town  of  France,  in  the  department  of  Hdrault, 
on  the  left  bank  of  the  river  of  that  name,  30  miles  S.W. 
of  Montpellier.  It  is  a  place  of  great  antiquity,  and  is  said 
to  have  been  founded,  under  the  name  of  Agatke^  by  the 
Greeks.  In  the  neighbourhood  there  is  an  extinct  volcano, 
and  the  town  is  built  of  black  volcanic  basalt,  which  ^ves 
it  a  grim  and  forbidding  aspect.  It  has  a  fine  old  Gothic 
cathedral,  a  college,  and  a  school  of .  navigation.  -The 
Canal  du  Midi,  or  Languedoc  canal,  uniting  the  Croronne 
with  the  Mediterranean  Sea,  passes  under  the  walls  of  the 
town,  and  the  mouth  of  the  Hdrault  forms  a  convenient 
harbour,  which  is  protected  by  a  fort.  Thus  advantageously 
situated,  the  place  commands  an  extensive  coasting  trade, 
more  than  400  vessels  annually  entering  the  port  ^^ap 
and  verdigris  are  manufactured,  and  the  staple  productioDS 
of  southern  France  are  largely  exported.  Population, 
9747. 

AGE,  a  term  denoting  generally  any  fixed  period  of 
time,  is  used  more  definitely  m  a  variety  of  senses.  Classi- 
cal mythology  divided  the  whole  history  of  the  earth  into 
a  number  of  periods.  Hesiod,  for  example,  in  his  poem 
Works  and  Days^  describes  minutely  five  succeesive  ages, 
during  ea6h  of  which  the  earth  was  peopled  by  an  entirely 
distinct  race.  The  first  or  golden  race  liv(^  in  perfect 
happiness  on  th^'fruits  of  the  untilled  earth,  suffered  from 
no  bodily  infirmity,  passed  away  in  .a  gentle  sleep,  and 
became  after  death  guardian  daemons  of  this  world.  The 
second  or '  tUver  race  was  degenerate,  and  refusing  to 
worship  the  immortal  gods,  was  buried  by  Jove  in  the 
earth.  The  third  or  grazed  race,  still  more  degraded,  was 
warlike  and  cruel,  and  perished  at  last  by  internal  violence. 
The  fourth  or  heroic  race  was  a  marked  advance  upon  the 
preceding,  its  members  being  the  heroes  or  demLgoids  who 
fought  at  Troy  and  Thebes,  and  who, were  rewarded  after 
death  by  being  permitted  to  reap  thrioe  a-year  the  free 
produce  of  the  eaxth.  The  fifth  or  iron  xaoe,  to  which  the 
poet  supposes  himself  to  belong,  is  the  most  degenetatd  of 
all,  sunk  so  low  in  every  vice  that  ajiy  new  change  must  be 
for  the  better.  Ovid,  in  his  MetamoryXoses,  follows  Hesiod 
exactly  as  to  nomencLeittire  and  very  dosely  as  to  substance. 
He  inakes  the  degeneracy  continuous,  however,  by^cmitting 
the  heroic  race  or  age,  which,  *as  Grote  points  \>Qt,  was 
probably  mtrodnced  by  Hesiod,  not  as  part  of  his  didactic 
plan,  but  from  a  desire  to  cenciUjite  popular  feeling  by 
including  m  his  poem  the  cluef  myths  that  were  ahready 
current  among  the  Greeks. 

A  definite  period  in  history  distinguished  by  some 
special  characteristic,  such  as  great  literary  activity,  is 
genefally  styled,  with  some  appropriate  epi&et^  an  age 
It  is  usual,  for  example,  to  speak  of  the  age  of  P^des,  the 
Augustan  age,  the  Elkabethan  age;  of  the  age  of  the 
crusades,  the  dark  ages,  the  middle  ages,  the  age  of  steam. 
Such  isolated  periods,  with  no  continuity  or  necessary  con- 
nection of  any  kind,  are  obviously  quite  distinct  from  the 
ages  or    organically-related   periods  into  which   certain 
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eminent  modern  philosophers  have  divided  the  whole 
course  of  human  history.  According  to  Fichte's  scheme 
there  are  five  ages,  distinguished  by  the  relative  predomi- 
oance  which  instinct,  external  authority,  and  reason  have 
in  them  respectively,  instinct  being  supreme  in  the  first 
and  reason  in  the^  last.  Comte's  scheme  distinguishes 
three  ages  according  to  the  state  of  knowledge  in  each,  and 
he  supposes  that  we  are  now  entering  -upon  the  third  of 
these.  In  the  first  age  of  his  scheme  knowledge  is  super 
natural  or  fictitious,  in  the  second  it  is  metaphysical  or 
ahstract;  in  the  third  it  is  positive ^  or  scientific.  Schemes 
somewhat  similar  have  been  proposed  by  other  philosophers, 
chiefly  of  France  and  Germany,  and  seem  to  be  regarded 
by  them  aa  essential  to  any  complete  science  of  history. 

.In  relation  to  individual  as  weU  as  to  social  life,  age  is 
used  with  a  considerable  variety  of  application.  It  frequently 
denotes  the  total  duration  of  life  in  man,  animals,  or  plants, 
aiid  in  this  sense  belongs  to  the  subject  of  Lonoevitt  (qv.) 
It  also  denotes  in  man  the  various  periods  into  which  hu  life 
may  be  divided,  either  from  a  physiological  or  from  a  legal 
point  of  view.  In  the  former  aspect  peibaps  the  most 
common  division  is  into  the  four  ages  of  infancy,  youth, 
manhood,  and  old  age.  These  again  have  been  increased 
to  six  or  seven  by  some  physiologists — ^infancy,  childhood, 
boyhood  or  girlhood,  adolescence,  manhood  or  womanhood, 
age,  and  old  age  or  second  childhood.  While  both  schemes 
have  a  sufficient  basis  of  scientific  accuracy,  they  have  also 
each  attracted  the  fancy  of  the  poet  Ovid  in  his  Afetamor- 
phases  (zv  1 98-21 8)  makes  a  beautiful  comparison  between 
the  four  ages  of  a  man's  life  and  the  four  seasons  of  the 
year,  in  a  passage  which  has  been  frequently  imitated ;  and 
the  sevenfold  division  has  been  exquisitely  cast  into  poetic 
foim  by  Shakespeare  in  As  You  Like^It,  act  iu  scene  7. 
The  division  of  human  life  into  periods  for  legal  purposes 
is  naturally  more  sharp  and  definite  than  the  foregoing.  It 
would  be  unscientific  in  the  physiologist  to  name  any  pre- 
cise year  for  the  transition  from  one  of  his  stages  to  another, 
inasmuch  as  that  differs  very  considerably  among  different 
nations,  and  even  to  some  extent  among  different  indi- 
viduals of  the  same  nation.  But  the  law  must  necessarily 
be  fixed  and  uniform,  and  even  where  it  professes  to  pro- 
ceed according  to  nature,  must  be  more  precise  th^  nature. 
The  Roman  law  divided  human  life  for  its  purposes  into 
foar  chief  periods,  which  had  their  subdivisions — (1.) 
Infaruiaj  lasting  till  the  close  of  the  seventh  year;  (2.) 
The  period  between  infantia  and  pvhertas^  males  becoming 
jmherts^X  fourteen  and  females  at  twelve;  (3.)  Adolescentia^ 
the  period  between  puberty  and  majority;  and  (4. )  The  period 
after  the  twen ty-fif tJi  year,  when  males  become  m^fores,  Th  e 
first  period  was  one  of  total  legal  incapacity;  in  the  second 
period  a  person  could  lawfully  do  certain  specified  acts,  but 
only  with  the  sanction  of  his  tutor  or  guardian;  in  the 
third  the  restrictions  were  fewer,  males  being  permitted  to 
manage  their  own  property,  contract  marriage,  and  make  a 
will;  but  majority  was-  not  reached  until  the  age  of  twenty- 
five.  By  English  law  there  are  two  great  periods  into 
which  liife  is  divided — infancy^  which  lasts  in  both  sexes 
until  the  twenty-first  year,  and  manhood  or  womanhood. 
The  period  of  infancy,  again,  is  divided  into  several  stages, 
marked  by  the  growing  development  both  of  rights  and 
obligations.  Thus  at  twelve  years  of  age  a  male  may  take 
the  oath  of  allegiance;  at  fourteen  both  sexes  are  held  to 
have  arrived  at  years  of  discretion,  and  may  therefore 
choose  ^ardiaos,  give  evidence,  and  consent  or  disagree  to 
ft  marriage.  A  female  has  the  last  privilege  from  the 
twelfth  year,  but  the  marriage  cannot  be  celebrated  until 
the  majority  of  the  parties  without  the  consent  of  parents 
or  guonliana.  At  fourteen,  too,  both  sexes  ave  fully  re- 
sponsible to  tlie  criminal  law.  Between  seven  and  fourteen 
thne  is  responsibility  only  if  the  accused  be  proved  doU 


oapax^  capable  of  discerning  betweeu  ngbt  and  wrong,  the 
principle  lu  that  case  being  that  mattiia  suppfet  aciatem. 
At  twenty  one  both  males  and  females  obtain  their  full 
legal  rights,  and  become  liable  to  all  legal  obligations.  A 
seat  in  the  British  Parliament  may  be  taken  at  twenty-one 
Certain  professions,  however,  demand  as  o  qunlification  in 
entrants  a  more  advanced  age  than  that  of  legal  manhood. 
In  the  church  a  candidate  for  deacon's  orders  must  be 
twenty- three,  and  for  priest's  orders  twenty  four  years  of 
age;  and  no  clergyman  is  eligible  for  a  bishopnc  under 
thirty.  In  Scotland  infancy  is  not  a  legal  term  The 
time  previous  to  majority,  which,  as  in  England,  is  reached 
by  both  sexes  at  twenty-one,  is  divided  into  two  stages : 
pupiloffc  lasts  until  the  attainment  of  puberty,  which  tho 
law  fixes  at  fourteen  in  males  and  twelve  m  females; 
minority  lasts  from  these  ages  respectively  until  twenty-one. 
Minority  obviously  corresponds  in  some  degree  to  the 
English  years  of  discretion^  but  a  Scotch  minor  has  more 
personal  rights  than  an  English  infant  in  the  last  stage  of 
his  infancy,  e.^.,  he  may  dispose  by  will  of  moveable 
property,  make  contracts,  carry  on  trade,  and,  as  a  neces- 
sary consequence,  is  liable  to  be  declaimed  a  bankrupt. 
Among  foreign  nations  the  law  on  this  matter  is  s<imewhat 
varied.  In  France  the  year  of  majority  Is  twenty-one,  and 
the  nubile  age,  according  to  the  Code  Napoleon,  eighteen 
for  males  and  fifteen  for  females,  with  a  restriction  as  to 
the  consent  of  guardians.  In  Germany  majority  is  usually 
reached  at  twenty-four,  though  in  some  states  (Bavaria, 
Saxony,  WQrtemburg,  and  Baden)  the  age  is  twenty-one. 
In  tho  United*  States  the  age  qualification  for  a  president 
is  thirty-five,  for  a  senator  thirty,  and  for  a  representative 
twenty-five. 

AOELADAS,  an  eminent  statuary  of  Argos,  and  the 
instructor  of  the  three  great  sculptors,  PhidiaSt  Myron, 
and  Polycletus.  There  is  considerable  difference  in  the  state- 
ments of  the  date  when  h^  flourishecL  Thiersch  niiscts  the 
difiSculty  by  supposing  that  there  was  another  artist  of  the 
same  name. 

AGELNOTH,  ^Ethelnoth,  or  Ethelnoth,  known 
also  as  Achelnotus,  son  of  Egelmaer  the  Earl,  Archbishop 
of  Canterbury  in  the  reign  of  Canute,  was  trained  in 
the  monastery  at  Glastonbury,  for  which  he  afl^exwards 
obtained  new  privileges  from  the  king.  According  to 
William  of  Malmesbury,  he  exercised  a  great  and  salutary 
influence  over  Canute  in  the  way  both  of  encouragement 
and  restraint  He  was  appointed  dean  of  Canterbury  and 
chaplain  to  the  king,  and  was  raised  to  the  archbishopric 
on  the  death  of  Living  in  1 020.  He  wisely  counselled 
Canute  to  that  course  of  policy  which  ultimately  led  to 
the  fusion  of  Danes  and  Saxons,  and  their  ujiitcd  resistance 
to  the  invasion  of  the  Norraans;  and  similar  pacific  counsels 
in  the  church  brought  about  a  temporary  ce^isation  of  the 
mutual  persecution  on  the  part  of  the  Benedictine  and 
secular  clergy.  It  being  necessary  that  the  arcbbi.sfaop  < 
should  visit  Rome  in  person  to  receive  the  pall,  he  repaired 
thither  in  1022,  and  was  received  by  Pope  Benedictine 
VIIL  with  every  mark  of  honour.  At  Pavia,  on  his  way 
home,  he  purchased  a  retic,  which  was  said  to  be  the  right 
arm  of  St  Augustine  of  Hippo,  at  the  cost  of  1 00  talenu 
of  silver  and  1  of  gold.  This  he  sent  as  a  present  to 
Leofric,  the  young  Earl  of  Mercia.  With  his  own  wealth 
and  liberal  grants  from  Canute  he  restored  and  adorned 
his  cathedral  When  Canute  died,  he  made  the  archbishop 
promise  to  be  faithful  to  his  sons  by  Emma,  and  the  pro- 
mise was  so  truly  kept  that  Harold,  the  usurper,  remained 
unconsecrated  until  after  the  death  of  Agelnoth  ( 1 038). 

AGEN,  the  chief  town  of  the  departm^t  of  Lot-et- 
Geronne  in  France,  is  situated  on  the  right  bank  of  the 
Garonne,  73  miles  S.E.  of  Bordeaux.  Through  its  ex- 
cellent water  communication  it  affords  an  outlet  for  the 
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agricultural  produce  of  the  district,  and  forma  an  enirepCt 
of  trade  between  Bordeaux  and  Toulouse.  Its  chief  manu- 
factures are  sail-doth,  cotton,  linen,  leather,  and  starch. 
It  has  a  college  ^md  several  literary  institutions,  and  is 
the  seat  of  a  bishop  and  a  high  court  of  justice.  There  is 
a  fine  bridge  of  eleven  arches  over  the  Garonne.  In  1872 
the  population  was  >6,887. 

AGENT,  in  Diplomacy,  Commerce^  and  JuritprudMU, 
13  a  name  applied  generally  to  any  person  who  acts  for 
another.  It  has  probably  bee^  adopted  from  France,  as 
its  function  in  modem  civil  law  was  otherwise  expressed 
in  Roman  jurisprudence.  Ducangd  (s.v.  Agentes)  tells  us 
that  in  tha  later  Roman  empire  ^e  officers  who  collected 
the  grain  in  the  provinces  for  the  troops  and  the  household, 
and  afterwards  extended  their  functions  so  as  to  include 
those  of  government  postmasters  or  spi^s,  came  to  be  called 
agenUi  in  rdmt,  their  earlier  name  having  heesxfiwnentariL 

In  Diplomacy^  a  class  of  semi-ambassadors  termed  agents 
have  been  employ^  generally  between  states  of  unequal 
power.  The  small  conmiunity  might  aend  an  agent  to 
propitiate  some  powerful  government,  and  secure  its  protec- 
tion. A  great  pow^  would,  on  the  other  hand,  distribute 
its  agents  among  the  petty  states  whicb  it  kept  in  clientage, 
to  see  that  no  counteracting  influence  was  at  work  among 
them.  In  this  shape  our  Indian  government  keep  ageodes 
in  the  protected  and  other  neighbouring  states.  Similarly, 
thoit^  this  class  does  not  fall  within  the  scope  of  public 
international  law,  Uie  self-governing  British  colonies  now 
employ  agents  to  attend  to  their  interests  ancl  represent 
them  in  the  mother  country.  The  statusr  of  diplomatic 
agents,  not  of  the  classes  of  ambassadors,  envoys,  ministers, 
or  chargii  d^afaireg,  is  extremely  ill-defined  and  uncer- 
tain. (Phillimore's  International  Law,  ii  246;  Hefifter 
Europdisehes  Volkerreeht,  {  222.)  See  AlCBAsaADOB; 
Diplomacy. 

The  law  of  PfitNaPAL  avd  Aosnt  has  its  origin  in  the 
law  of  mandate  among  the  Romans,  and  fortunately  even 
in  England  the  spirit  of  that  system  of  jurisprudence 
pervades  this  branch  of  the  law.  The  law  of  agency  is 
thus  almost  alike  throughout  the  whole  British  empire, 
and  a  branch  of  the  British  commercial  code,  in  which  it 
is  of  great  importance  that  different  nations  should  under- 
stand each  other's  system,  differs  only  slightly  from  the 
hiw  of  the  rest  of  Europe. 

In  a  general  view  of  the  law  of  agency  it  is  necessary 
to  iiavo  regard  to  the  rights  and  duties  of  the  principJ, 
the  agent,  and  the  public.  The  agent  should  not  do  what 
he  has  no  authority  for;  yet  if  ho  be  seen  to  have  authority, 
those  with  whom  he  deals  should  not  be  ii\jured  by  secret 
and  unusual  conditions.  The  employer  is  bound  by  what 
his  agent  does  in  his  name,  but  the  public  are  not  entitled 
to  tedke  advantage  of  obligations  which  are  known  to 
be  unauthorised  and  unusual  The  agent  is  entitled  to 
demand  performance  by  the 'principal  of  the  obligations 
undertaken  by  him  within  the  bounds  of  his  commission, 
but  he  is  not  entitled  to  pledge  him  with  a  recklessness 
which  he  would  certainly  avoid  in  the  management  of  his 
own  affairs.  It  is  in  the  regulation  of  these  powers  and 
corresponding  checks  in  such  a  manner  that  the  legal 
principle  shall  apply  to  daily  practice,  that  the  niceties  of 
this  branch  of  the  law  consist. 

Agents  are  of  different  kinds,  according  to  their  stipu- 
lated r  consuetudinary  powers.  The  main  restraint  in  fbe 
possible  powers  of  an  agent  is  in  the  old  maxim,  delegatus 
non  potest  delegare^  designed  to  check  the  complexity  that 
might  be  created  by  inquiries  into  repeatedly-deputed 
responsibility.  Xhe  agent  cannot  delegate  his  commission 
or  put  another  in  his  place  ;  but  in  practice  this  principle 
is  sometimes  modified,  for  it  so  may  arise  from  the  nature 
of  his  office  that  he  is  to  employ  other  persons  for  the 


accomplishment  of  certain  objects.  Thus,  there  is  nothing 
to  prevent  a  commercial  agent  from  sending  a  portion  d 
the  goods  entrosted  by  him  to  his  own  agent  for  disposal 
In  the  general  case  agency  is  constituted  by  the 
acceptance  of  the  mandate  or  authority  to  act  for  the 
principal,  and  the  evidence  of  this  may  be  either  verbal 
or  in  writing.  The  English  statute  of  frauds  requires  an 
agent  to  have  authority  in  writing  fQr,the  purposes  of  its 
Ist,  2d,  and  3d  clauses  relating  to.  i&ses.  "  And  it  is 
a  general  rule,  that  an  agent  who  has  to  execute  a  deed, 
or  to  take  or  give  livery  or  seisin,  must  be  appointed  by 
deed  for  that  purpose.  Moreover,  as  a  corporation  aggre- 
gate can  in  general  act  only  by.  deed;  its  agent  must  be 
so  appointed,  though  it  would  seem  that  some  trifling 
agencies,  even  for  corporations,  may  be  appointed  without 
ona"  (Smith's  Mercantile  Law,  E  L  chap,  iv.)  It  is  a 
general  rule  that  those  obligations  whidi  can  only  be 
undertaken  by  solenm  formalities  cannot  be  entered  on  by 
a  delegate  who  has  not  received  his  luithority  in  writing. 
But  it  is  often  constituted,  at  the  same  time  that  its  extent 
is  defined,  by  m,ere  appointment  to  some  known  and  recog- 
nised function^as  where  one  is  appointed  a^pent  for  a 
banking  establishment,  factor  for  a  merchant,  broker 
snpercargo,  traveller,  or  attorney.  In  these  cases,  nssgs 
defines  the  powers  granted  to  the  agent;  and  the  employer 
will  not  readily  be  subjected  to  obli^tions  ^[oing  beyond 
ike  usual  functions  of  the  ofi&oe;  nor  will  the  public  dealing 
with  the  agent  be  bound  by  private  instructions  inconsistr 
ent  trith  its  usual  character.  While,  however,  the  public, 
ignorant  of  such  secret  limitations,  are  not  bound  to  re^)ect 
them,  the  agent  himself  is  liable  for  the  consequences  of 
transgressing  them.  Agency  may  also  be  eitiher  created 
or  enkrged  by  implication.  What  the  agent  has  done  with 
his  principal's  consent  the  public  are  Justified  in  believing 
him  authorised  to  continue  doing.  Thus,  as  a  familiar 
instance,  the  servant  who  has  continued  to  purchase  goods 
for  his  master  at  a  particular  shop  on  credit  is  presumed 
to  retain  authority  and  trust,  and  pledges  his  roaster's 
credit  m  farther  purchases,  though  he  should^  without  the 
knowledge  of  the  shopkeeper,  apply  the  articles  to  Us 
own  uses.  The  law  is  ever  jealous  in  admitting  as  acces- 
sories of  #a  general  iappointment  to  any  particular  agency 
the  power  to  borrow  money  in  the  principal's  name,  to 
give  his  name  to  bill  transactioxis,  and  to  pledge  him 
to  guaranties ;  but  all  these  actiT  may  be  authorised  by 
implication,  or  b^  being  the  continuation  of  a  tories  of 
transactions,  of  the  same  kind  and  in  the  same  line  of 
business,  to  which  the  principal  has  given  his  sanction. 
Thus  an  employer  may,  by  the  previous  sanction  of  such 
operations,  be  liable  for  the  bills  or  notes  drawn,  indorsed, 
and  accepted  by  his  clerk  or  other  mandatary;  nay,  may 
be  responsible*  for  the  obligations  thus  incurred  after  the 
mandatary's  dismissal,  if  the  party  dealing  with  him  knew 
that  he  was  countenanced  in  such  transactions,  and  had 
no  reason  to  suppose  that  he  was'  disftussed.  In  ques- 
tions of  this  kind  the  distinction  between  a  general  and 
a  special  agent  is  important.  A  general  agent  is  employed 
to  transact  all  his  principars  business  of  a  particular  kind, 
at  a  certain  place, — as  a  factor  to  bay  and  sell;  a  brokff 
to  negotiate  contracts  of  a  particular  kind ;  an  attorney  to 
transact  his  legal  business;  a  shipmaster  to  do  all  things 
relating  to  the  employment  of  a  ship.  Such  an  agent's 
power  to  do  everythihg  usual  in  the  line  of  business  in 
which  he  is  employed  is  not  limited  by  any  private  rest^i^ 
tion  or  order  -unknown  to  the  party  with  whom  he  is  deal- 
ing. On  the  contrary,  it  is  incumbetit  on  the  party  dealing 
with  a  particular  agent,  i«.,  one  specially  employed  is 
a  single  transaction,  to  ascertain  the  extent  of  his  anUio- 
rity.  The  law  applicable  to  a  mercantile  agent's  power  to 
pledge  or  otherwise  dispose  of  the  goods  entrusted  to  hiifl 
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being  in  an  unsatisfactury  state,  a  statutory  remedy  was 
applied  to  it  by  an  Act  of  1825  (6  Geo.  IV.  c.  94^  which 
required  amendinent  in  1842  (5  and  6  Vict.  c.  39). 

The  general  object  of  these  measures,  '^hich.  appear 
to  extend  to  Scotland,  is  to  make  transactions' iviih  an 
agent  in  possession  of  goods  as  sstfe  as  dealing  with  the 
owner,  to  all  who  treat  with  him,  as  purchasers  or  other- 
wise, in  good  faith,  and  in  ignorance  of  his  want  of  owner- 
shipi  "Ebua,  when  an  agent  ship^  goods  in  his  own  name, 
the  consignee  is  entitled  to  a  Hen  on  them  for  any  advances 
to  the  agent,  or  liabilities  on  bills  or  notes,  if  he  has  not 
Dotice  by  the  bill  of  lading  or  otherwise  at  or  before  the 
time  of  Uie  advance  or  receipt  that  snch  person  is  not  the 
actual  €uid  bond  fide  owner.  The  presumption  in  soch 
coses  is  ownership;  and  the  burden  of  disproTing  it,  as 
well  as  of  showing  that  the  consignee  was  aware  of  the 
mere  agency,  falls  on  the  person  questioning  the  Validity. 
By  the  statutes,  the  person  entrusted  with  and  in  possession 
of  a  bill  of  lading,  dock  warrant,  warehouse-keeper's  certi-' 
ficate,  wharfinger's  certificate,  or  other  delivery  warrant,  is 
hold  the  owner  of  the  goods  it  represents;  so  as  to  render 
valid  any  transaction  for  their  sale  or  disposition  of  the 
goods,  or  the  deposit  or  pledge  thereof,  or  of  any  pail 
thereof,  to  parties  ignorant  of  Uie  limited  ownership.  Be- 
sides their  effect  in  rendering  valid,  in  this  more  compre- 
hensive manner,  operations  conducted  under  the  appearance 
and  supposition  of  absolute  ownership,  the  acts  have 
separate  provisions  for  the  security  of  those  who  deal 
with  agents,  knowing  them  to  be  Aich.  The  acts,  how- 
ever, must  ,bo  studied  in  their  veiy  words,  which  are  not 
remarkable  for  clearness.  The  following  brief  descrip- 
tion of  their  general  effect,  taken  from  Chitty's  CoUet- 
Hon  of  StattUes,  may  be  useful: — ''First,  where  goods  or 
documents  for  .the  delivery  of  goods  are  pledged  as  a 
security  for  present  or  future  advances,  with  Uie  knowledge, 
that  they  are  not  the  property  of  the  factor,  but  without 
notice  that  he  is  acting  without  authority,  in  such  a  case 
the  pledgee  acquires  an  absolute  lien.  Secondly,  where 
goods  are  pledged  by  a  factor  without  notice  to  the  pledgee 
that  they  are  the  property  of  another,  as  a  security  for 
a  pre-existing  debt,  in  that  case  the  pledgee  acquires  the 
same  right  as  the  factor  had.  Thirdly,  where  a  contract 
to  pledge  is  made  in  consideration  of  the  delivery  of  other 
goods  or  documents  of  title,  upon  which  the  person  deliver- 
ing them  up  had  a  lien  for  a  previous  advance  (which  is 
deemed  to  be  a  contract  for  a  present  advance),  in  that 
case  the  pledgee  aoquives  an  absolute  lien  to  tne  extent 
of  the  value  of  the  goods  given  up.''  The  statutes  are 
applicable  only  to  proper  mercantile  transactions,  and  not, 
for  example,  to  advances  upon  the  security  of  fimiiture  in 
a  furmshed  house  to  the  apparent  owner.  (See  Smith's 
Leading  Gases,  voL  L  p.  759  sqq.,  6th  ed.) 

The  obligations  of  the  principal  are — ^to  pay  the  agent's 
remuneration,  or,  as  it  is  often  called,  commission,  the 
amount  of  which  is  fixed  by  contract  or  the  usage  of 
trade;  to  pay  all  advances  made  by* the  agent  in  the 
regular  course  of  his  employment;  and  to  honour  the 
obligations  la^^lully  undertaken  for  him.  The  agent  is 
responsible  for  the  possession  of  the  proper  skill  and  means 
for  carrying  out  the  functions  which  he  undertakes.  He 
must  devote  to  the  interests  of  his  employer  such  care  and 
attention  as  a  man  of  ordinary  prudence  bestows  on  his 
own — a  duty  capable  of  no  more  certain  definition,  the 
application  of  iff  as  a  fixed  rule  being  the  function  of  a 
jury.  He  is  botind  to  observe  the  strictest  good  faith;  and 
in  some  instances  the  law  interposes  to  remove  him  from 
temptation  to  sacrifice  his  employer's  interests  to  his  own : 
thus,  when  he  is  employed  to  buy,  he  must  not  be  the  seller; 
find  when  employed  to  sell,  he  must  not  be  the  purchaser. 
He  ought  only  to  deal  with  persons  in  good  credit,  but  he 


LB  not  responsible  fot  their  absolute  solvent  unless  he 
guarantee  them.  A  mercantile  agent  guaranteeing  the  pay- 
ments he  treats  for  is  said  to  hold  a  del  credere  commission. 

In  Scotland  the  procurators  or  solicitors  who  act  in 
the  preparation  of  cases  in  the  various  law-courts,  and  all 
who  take  out  the  attorney  licence,  are  called  agents.  See 
Attobniby. 

In  France,  the  Agents  de  Change  were  formerly  the  class 
generally  licensed  for  conducting  all  negotiations,  as  they 
were  termed,  whether  in  commerce  or  the  money  market. 
Of  late  the  term  has  been  practically  limited  to  those  who 
conduct,  like  our  stockbroko%  transactions  in  public  stock . 
and  it  is  understood  that  it  ts  rather  as  speculators  than  as 
agents  that  the  mtgority  of  them  adopt  the  profession. 
The  laws  and  regulations  as  to  covrtiers,  or  those  whose 
functions  were  more  distinctly  confined  to  transactions  in 
merchandise,  have,  been  mixed  up  wit)i  those  appli(»kble  to 
agenU  de  change,  Down  to  the  jrear  1572  both  functions 
were  free;  but  at  that  period,  partly  for  financial  reasons, 
a  system  of  licensing  was  adopted  at  the  suggestion  of 
the  Chancellor  rH6pital.  Among  the  other  revolutionary 
measures  of  the  year  1791,  the  professions  of  agent  and 
courUer  were  again  opened  to  the  public.  Many  of  the 
financial  convulsions  of  the  ensuing  ^^ears,  which  were  due 
to  more  serious  causes,  were  attributed  to  this  indiscrimi- 
nate removal  of  restrictions,  and  they  were  reimposed  in 
1801.  From  that  period  regulations  have  been  made 
from  time  to  time  as  to  the  qualifications  of  agentb,  the 
security  \o  be  found  by  them,  and  the  lik&  They  are  now 
regarded  as  public  officers,  appointed,  with  certain  privileges 
and  duties,  by  the  government,  to  act  as  intermediaries 
in  negotiating  transfers  of  public  funds  and  commercial 
stocks,  and  for  dealing  in  metallic  currency. 

AGESILAX7S,  king  of  the  Lacedsemonians,  the  second 
of  the  name,  son  of  Archidamus  IL,  was,  through  the 
influence  of  Lysander,  raised  to  the  throne  tn  398  Ra, 
in  opposition  to  the  superior  claim  of  his  nephew  Leoty- 
chides.  Immediately  on  his  accession  he^  advised  the 
Lacedsemonians  to  anticipate  the  king  of  Persia,  who  was 
making  great  preparations  for  war,  and  attack  him  in  his 
own  dominions.  He  was  himself  chosen  for  this  expedition, 
and  gained  so  many  advantages  over  the  enepiy  that,  if 
the  league  which  the  Athenian^  and  the  Thebans  formed 
against  the  Lacedaemonians  had  not  obliiged  him^to  return 
home,  it  seems  probable  that  he  woyld  have  carried  his 
victorious  arms  into  the  veiy  heart  of  the  Persian  empira 
But  he  readily  gave  up  all  these  triumphs  to  come  to  the 
succoiu-  of  his  oountay,  which  he  h|ppily  relieved  by  his 
victory  over  the  allies  at  Quaronea,  in  Boeotia,  394  B.a 
He  obtained  another  near  Corinth ;  but,  to  his  great  mor- 
tification,  the  Thebans  afterwards  gained  several  victories 
over  the  Lacedaemonians.  This  at  first  raised  a  clamour 
against  him.  He  had  been  ill  when  the  course  of  victory 
turned  in  favour  of  the  enemy;  but  as  soon  as  he  was  able 
to  act  in  person  his  valour  and  prudence  prevented  the 
Thebans  from  reaping  the  advantages  of  their  successes ; 
so  that  it  was  generally  believed  that,  had  ho  been  «in 
health  at  the  beginning,  the  Lacedaemonians  would  have 
sustained  no  losses,  and  that  without  him  all  would  have 
been  lost  It  cannot  be  denied,  however,  that  his  fond- 
ness for  war  occasioned  many  losses  to  his  countrymen, 
and  led  them  into  enterprises  which  in  the  end  con- 
tributed much  to  weaken  their'  power.  He  died  in  the 
third  year  of  the  103d  Olympiad,  being  the  84th  year  of 
his  age  and  38th  of  his  reign,  and  was  succeeded  by  his 
son  Archidamus.  Agesilaus,  though  a  vigorous  ruler  and 
great  general,  was  of  small  stature,  and  lame  from  his 
birth.  His  accession  to  the  throne  was,  indeed,  opposed 
on  this  ground,  an  oracle  having  foretold  evils  to  Sparta 
under  a  lame  sovereignty.    As  we  have  seen,  the  oracle  was 
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«o  far  fulfilled  that  many  troubles  befell  the  state  during 
his  reign.  Few  of  these,  however,  are  traceable  to  the 
pohcy  of  the  king,  whose  public  life  was  illustrated  by  a 
series  of  brilliant  victories  over  the  enemies  of  his  country. 
In  character,  Agesilaus  seems  to  have  possessed  the  Spartan 
virtues  of  courage,  temperance,  and  fortitude,  without  the 
Spartan  vices  of  hardness,  cupidity,  and  injustice.  His 
life  and  merits  have  been  commemorated  by  Xenophon, 
Plutarch,  Diodorus  Siculus,  and  Cornelius  Nepos. 

AGGREGATION,  States  of,  the  three  states— «o/w/, 
(iquidy  and  gaseous — in  which  matter  occurs,  depending  on 
the  degree  of  cohesion  that  subsists  between  the  molecules 
or  atoms  of  material  bodies.  In  the  solid  state,  the  mole- 
cules cohere  so  firmly  that  their  relative  positions  cannot 
be  changed  without  the  application  of  force,  and  the  body 
retftina  a  definite  form ,  in  the  liquid  state,  they  move 
freely  and  readily  on  each  other,  the  cohesion  that  exists 
being  so  slight  that  the  body  has  itself  no  form ,  in  the 
gaseous  state,  they  are  affected  by  an  elastic  force  that 
amounts  to  repulsion,  tending  to  separate  them,  and  so 
cUffuse  them  through  an  increased  space.  The  metals, 
glass,  wood,  <&c,  are  solids  ;  water  and  atmospheric  air  are 
the  most  familiar  types  of  liquid  and  gaseous  bodies.  The 
name  fluid  is  sometimes  used  to  denote  both  gases  and 
liquids,  which  are  designated  elastic  and  non-etastic  fluids 
respectively.  These  states  of  aggregation  are  not  in  every 
case — many  now  believe  they  are  not  in  any  case — per- 
manent and  unchangeable.  Metals  can  be  n^elted  and 
vaporised  ,  the  liquid  water  is  convertible  into  ice  and  into 
Bteam  j  and  a  number  of  Vhat  were  formerly  reckoned  fixed 
or  permanent  gases  have  been  liquified  and  solidified.  Solids 
are  reduced  to  liquid,  and  liquids  to  gaseous  forms,  princi- 
pally by  heat ;  pr^sure  effects  changes  of  the  opposite  kind. 

AGHRIM,  or  Aughrih,  a  small  village  in  GMway,  4 
miles  W.  of  Ballinasloe,  is  rendered  memorable  by  the  de- 
cisive victory  gained  there,  on  12th  July  1691,  by  the 
forces  of  William  III.,  under  General  Ginkell,  over  those 
of  James  II.,  under  the  French  general  St  Ruth.  The  Irish, 
numbering  25,000,  and  strongly  posted  behind  marshy 
ground,  at  first  maintained  a  vigorous  resistance;  but 
Ginkell,  having  penetrated  their  line  of  defence,  and  their 
general  being  struck  down  by  a  cannon-ball  ttt  this  critical 
paoment,  they  were  at  length  overcome  and  routed  with  ter- 
rible slaughter.  The  lose  of  the  English  did  not  exceed  700 
killed  and  1000  wounded ;  while  the  Irish,  in  their  disastrous 
flight,  lost  about  7000  men,  besides  the  whole  material  of 
the  army.  This  defeat  rendered  the  adherents  of  James  in 
Jreland  incapable  of  farther  efforts,  and  was  speedily  fol- 
lowed by  the  complete  submission  of  the  country. 

AG  IN  COURT,  or  Azincourt,  a  French  village,  in  the 
department  of  Pas  de  Calais,  situated  in  50*^  35'  N.  lat, 
2*  10'  R  long.,  famous  on  account  of  the  victory  obtained 
there  by  Henry  V.  of  England  over  the  French.  FoU ow- 
ing the  example  of  several  of  his  predecessors,  the  young 
king  crossed  over  to  France  in  the  third  year  of  his  reign 
on  a  military  expedition.  Having  landed  at  the  mouth  of 
the  Seine,  ho  took  and  sacked  Harfleur  after  a  siege  of 
thirty-six  days,  but  the  army  was  so  much  reduced  in 
strength,  especially  by  disease,  that  some  of  Henry's  ad- 
,  visers  counselled  a  return  home  without  following  up  the 
(advantage.  The  proud  spirit  of  the  young  king,  however, 
would  not  submit  to  this,  and  he  resolved  on  a  march 
through  the  country  to  what  was  then  the  English  forti- 
fied town  of  Calais,  though  he  knew  that  a  force  vastly 
superior  to  his  own  was  in  the  field  to  oppose  him.  On 
the  morning  of  ITriday,  the  25th  of  October,  1415  A.D., 
St  Crispin's  day,  the  English  and  French  armies  were 
ranged  in  order  of  battle,  each  in  three  lines,  with  bodies 
of  cavalry  on  boQi  \s-ings.  The  Constable  d' Albert,  who 
ci-imrnanded  the  French  army,  fell  into  the  snare  that  was 


laid  for  him,  by  drawing  op  Ms  army  In  a  nanvw  plaiu 
between  two  woods     This  deprived  him  in  a  great  me*, 
sure  of  the  advantage  he  should  have  derived  from  the 
prodigious  superioritj'  of  his  numbers,  by  obhging  liim  to 
make  his  lines  unnecessaiily  deep,  and  to  crowd  his  troojjs, 
particularly  his  cavalry,  eo  close  together  that  they  could 
hardly  move  or  use  their  arms.      The  numbers  of  tie 
French  are  differently  estimated  at  from  60,000  to  1 50,000 
men,  but  the  latter  number  is  a  gross  exaggeration.     The 
first  line  was  commanded  by  the  Constable  d'Albert,  the 
dukes  of  Orleans  and  Bourbon,  and  many  o|her  uoblos, 
the  dukes  of  Alencon,  Brabant,  and  Barre  conducted  the 
second  Une ,  and  the  earls  of  Marie,  Damaitine,  Faucou- 
berg,  (be.,  were  at  the  head  of  the  third  line      The  kinguf 
England  placed  200  of  his  best  archers  in  ambush  in  a 
low  meadow  on  the  flank  of  the  first  line  of  the  Frenck 
His  own  first  line  consisted  wholly  of  archers,  each  oi 
whom,  besides  hit  bow  and  arrows,  had  a  battle-axe,  a 
sword,  and  a  stake  pointed  with  iron  at  both  ends,  which  Le 
fixed  before  him  in  the  ground,  the  point  inclining  outwards, 
to  protect  him  from  cavalry      This  was  a  new  invention, 
and  had  a  happy  effect.     That  he  might  not  be  encum- 
bered, Henry  dismissed  all  his  prisoners  on  their  word 
of  honour  to  surrender  themselves  at  Calais  if  he  obtained 
the  victory,  and  lodged  all  his  baggage  near  the  village  of 
Maisoncelles,  in  his  rear,  under  a  slender  guard.     The 
main  body  of  the  English  army,  consisting  of  men-at-arms, 
was  commanded  by  Henry  in  person ,  the  vanguard,  com- 
mitted to  Edward  Du^e  of  York  at  his  particular  request, 
was  posted  as  a  wing  to  the  right,  and  the -rearguard, 
compianded  by  Lord  Camois,  as  a  wing  on  the  left.     The 
ar^jhers  were  placed  between  the  wings,  in  the  fonn  of  a 
wedge.     The  lines  being  formed,  the  king,  in  shining 
armour,  mounted  on  a  fine  white  horse,  rode  along  them, 
and  addressed  each  corps  with  a  cheerful  conntenance  and 
in  encouraging  language      To  inflame  their  resentment 
against  their  enemies,  he  spoke  6f  the  cruelty  practised  by 
the  French  against  their  prisoners ,  and  to  rouse  their  love 
of  honour,  he  declared  that  eveiy  soldier  in  the  army  who 
behaved  well  should  thenceforth  be  deemed  a  gentleman,  and 
entitled  to  bear  coat  armour      The  two  armies,  drawn  up 
in  this  manner,  stood  a  considerable  time  gazing  at  one 
another  in  silence.     But  the  English  king,  dreading  that 
the  French  would  discover  the  danger  of  their  situation 
and  decline  a  battle,  commanded  the  charge  to  be  sounded, 
about  ten  o'clock  in  the  forenoon.     At  that  instant  the 
first  line  of  the  English  kneeled  down  and  kissed  the 
ground  ;  and   then   starting  up,  discharged  a  flight  of 
arrows,  which  did  great  execution  among  the  crowded 
ranks  of  the  FrencL     Immediately  after,  upon  a  signal 
being  given,  the  archers  in  ambud^  arose,  and,  discharg- 
ing their  arrows  on  the  flank  of  the  French  line,  threw  it 
into  some  disorder.     The  battle  now  became  general,  and 
raged   with   great  fury.      The   English    archers,   having 
expended  all  their  arrows,  threw  away  their  bows,  and 
rushing  forward,  made  dreadful  havoc  with  their  swords 
and  battle-axes.     The  first  line  of  the  enemj^was  by  these 
means  def^ted,  its  leaders  being  either  killed  or  taken 
prisoners.      The  second  line,  commanded   by  the  Duke 
d'Alencon  (who  had  made  a  vow  either  to  kill  or  take  the 
king  of  England,  or  to  perish  in  the  attempt),  now  ad- 
vanced, and  was  met  by  the  second  line  of  the  English, 
led  by  the  king.     The  duke  forced  his  way  to  the  king, 
and  assaulted  him  with  great  fury;  but  Henry  brought  him 
to  the  ground,  where  he  was  instantly  despatched  by  the 
surrounding  soldiers,  receiving  innumerable  wounds.     Dis- 
couraged by  this  disaster,  the  second  line  made  no  more 
resistance,  and  the  third  fled  without  striking  a  blowi 
yielding  a  complete  and  glorious  victory  to  the  English, 
after  a  violent  struggle  of  three  hours'  duration.     In  Che 
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drcamstaiioes,  the  yictoiy  could  ngt  be  followed  up.  Henzy 
ftfld  his  aimy  returned  at  once  by  Oaloia  to  England,  and 
entered  London  with  a  pageant  of  unprecedented  splendour. 
The  number  slain  in  the  battle  is  variously  stated.  The 
loss  to  the  conquerors  is  generally  reckoned  at  1600  men, 
and  the  French  are  said  to  have  left  10,000  slain  on  the 
field,  including  the  constable,  three  dukes,  fi^e  counts,  and 
ninety  barons.  (See  the  Histories  of  Britain ,  and  Battle 
ofAffineourt,  by  Sir  Harris  Nicolas.) 

AGIO  (ItaL  ags^,  exchange,  discount),  a  term  used  in 
commerce  to  denote  the  difference  between  the  real  and 
the  nominal  value  of  money.  In  some  states»the  coinage 
is  80  debased,  owing  to  the  wear  of  circulation,  that  the 
real  is  greatly  reduced  below  the  nominal  value.  Where 
this  reduction  amounts,  e,g.,  to  5  per  cent,  if  100  sove- 
reigns were  offered  as  payment  of  a  debt  in  England  while 
sudi  sovereigns  were  current  there  kt  their  nominal  value, 
they  would  be  received  as  just  payment ;  but  if  they  were 
offered  as  payment  of  the  same  amount  of  debt  in  a  foreign 
state,  they  would  be  received  only  at  their  intrinsic  value 
of  £95,  the  additional  £6  constituting  the  agio.  Where 
the  state  keeps  its  coinage  up  to  a  standard  value,  no  agio 
is  required.  The  same  principle  is  applied  to  the  paper 
currency  of  a  country  when  reduced  below  the  bullion 
▼aloe  which  it  professes  to  represent  According  as  there 
is  more  demand  for  gold  or  for  paper  money  for  the  pur- 
poses of  commerce,  it  often  becomes  necessary,  in  order  to 
procure  ^e  one  of  the  higher  current  'value,  to  pay  a 
premium  for  it,  which  is  called  the  agio.  In  countries 
where  silver  coinage  is  the  legal  tender,  agio  is  sometimes 
allowed  for  payment  in  the  more  convenient  form  of  gpld. 

AQIS.  Four  kings  of  this  name  reigned  at  different 
periods  in  Sparta.  The  first  of  the  name  was  the  son  of 
Eurysthenes,  and  is  supposed  to  have  reigned  about  1032 
AC  The  designation  of  Relots  is  said  to  nave  had  its  rise 
in  his  time,  from  the  unsuccessful  revolt  of  the  inhabitants 
of  Helos,  and  their  final  enthralment  by  the  Spartans. 

Aqis  n.  succeeded  his  father  Archidamus,  and  reigned 
from  427  to  399  B.C.  He  distinguished  hunself  during 
the  Peloponnesian  war  as  au  able  and  successftd  general, 
and  head^  the  Spartans  at  the  great  and  decisive  battle 
of  Mantinea. 

Agib  HL  succeeded  his  father  AjrchidamuslU.,  338  b.c. 
He  took  an  active  part  in  the  league  of  the  Qrecian  states 
against  Alexander  the  Qreat,  and  at  the  head  of  their  forces 
defeated  a  Macedonian  army  under  Corragus.  He  was 
slain,  about  331  B.a,  in  a  battle  with  Antipater,  under  the 
walls  of  Megalopolis. 

Aois  IV.,  son  of  Eudamidas  n.,  and  lineally  descended 
from  Agesilaus  IL,  succeeded  his  father  244  £.<?.>  and 
reigned  fbur  years.  He  was  more  distinguished  for  the 
social  reforms  he  attempted  to  introduce  at  Sparta  than 
for  his  success  as  a  general  The  degenerate  state  of  the 
Spartan  commonwealth  led  him  to  attempt  a  reformation 
by  restoring  the  institutions  of  Lycurgus,  an^,  in  the  spirit 
of  a  titie  reformer,  he  set  the  example  in  his  own  person 
and  household.  His  excellent  intentions  were  seconded 
by  aU  the  younger  and  poorer  portion  of  the  community ; 
but  the  rich  and  luxurious  were  vehemently  opposed  to 
measures  which  threatened  to  interfere  so  seriously  with 
their  influence  and  pleasures.  His  colleague,'  Leonidas, 
headed  the  opposition,  and  busily  propagated  the  suspicion 
that  Agis  aspired  to  tyraniiy,  by  obliterating)  the  distinc- 
tions dt  society  and  increasing  the  power  of  the  multi- 
tude. Agis  was  supported  by  the  influence  of  his  uncle 
Ageakus,  who,  being  deeply  in  debt,  was  highly  favour- 
able to  the  proposed  changes.  Lysander  and  Mandroc- 
lides,  two  of  the  ephori,  were  also  strenuous  promoters  of 
the  reform.  When  the  time  came  for  Agis  to  propose  in 
the  ecuate  a  general  discharge  of  debts  and  a  new  division 


of  lands,  the  measure  was  lost  by  a  minority  of  ozle.  The 
triumph  of  Leonidas,  however,  was  short  Being  accused 
by  Lysander  of  having  violatted  the  laws,  he  took  refuge  in 
the  temple  of  Minerva,  and  refusing  to  appear  in  his  own 
defence,  was  degraded  from  his  dignity  and  banished  to 
Tegsea.  His  8on4n-law,  Oleombrotus,  was  elected  in  his 
6t€^  Hie- next  election  ^f  ephori  proved  unfavourable  to 
the  party  of  Agis.  Lysander  and  Mandrodides  were  tried 
for  innovation,  but  succeeded  in  persuading  the  two  kings 
to  eject  the  new  magistrates  from  office,  wmch  was  effected 
in  the  midst  of  much  tumult  The  reformation  might 
now  have  been  established  but  for  the  intrigues  of  Agesi- 
laus, whose  selfish  schemes  counteracted  the  good  inten- 
tions of  the  two  kings.  At  tius  time  the  Aclueans  sent 
to  Sparta  for  assistance  in  the  war  with  the  ^tolians, 
which  was  granted.  Agis  received  the  command  of  the 
troops,  and  though  he  gained  no  advantage  over  the  cau- 
tious Aratus,  the  Achaean  general,  he  conducted  the 
campaign  with  considerable  credit  from  the  good  discipline 
he  maintained  in  his  army.  On  his  return  he  found  that 
the  misconduct  of  Argesilaus  had  resulted  in  a  revolution 
and  the  recall  of  Leonidas.  He  took  refuge  in  the  temple 
of  Minerva,  Oleombrotus  in  that  of  Neptune.  Leonidas 
contented  himself  with  banishing  his  son-in-law,  but  re- 
solved on  the  ruin  of  Agis.  The  unfortunate  kir^  was 
accordingly  seised  and  cast  into  prison,  where,  after  a 
mock  trial,  he  was  sentenced  to  be  strangled.  His  mother 
and  grandimother  in  vain  entreated  to  gain  him  a  public 
hearing :  they  were  insidiously  permitted  to  visit  him  in 
prisoiF,  where  they  shared  his  fate. 

AGISTMENT  ^f rom  the  old  French  gmr  or  pir,  to  lie ; 
see  Sdin>,  Eev,,  vol  cxxviiL  p.  79),  the  profit  arising  from 
ta^ng  in  cattle  to  lie  and  pasture  in  one's  lands,  applied 
more  particularly,  in  the  firat  instance,  to  the  proceeds  of 
pasturage  in  ihe  king's  forests.  The  tithe  of  agistment, 
or  "  tithe  of  cattle  and  other  produce  of  grass  lands,"  was 
formally  abolished  by  the  Act  of  Unibn,  on  a  motion  sub- 
mitted with  a  view  to  defeat  that  measure.  (See  EcUn, 
jRev,y  voL  xxxiv.  p.  73.) 

AGNANO,  Laoo  d',  a  small  circular  lake  near  N^les, 
about  two  miles  in  circumference,  and  evidently  situated 
in  the  crater  of  an  extinct  volcana  On  its  banks  are  the 
stu/e,  or  natural  vapour-baths  of  San  Germano,  beneficial 
in  cases  of  rheumatic  disease;  and  on  its  opposite  shore  is 
the  famous  Grotta  del  Cane,  from  the  floor  of  which  car> 
bonic  acid  is  continually  evolved,  rising  to  a  height  of 
about  18  inches,  in  such  quantity  as  to  kill  dogs  that 
enter  it,  while  a  man,  on  account  of  his  erect  posture, 
wholly  escaj^es  the  effects  of  the  gas.  (See  Spallanzani's 
TraveU)  The  grotto  is  a  small  artificial  excavation,  12 
feet  long  by  4  or  5  wide  and  6  feet  high,  seemingly  made 
for  obtaining  puzzolano,  or  earthy  volcanic  tufa. 

AGNATES  (Agiiati),  in  EoTnan  Law,  are  persons  related 
through  males  only,  as  opposed  to  cognates.  Relationship 
by  Agnation  wasjounded  on  the  idea  of  the  family  held 
together  by  the  jxUria  potestae;  cognaiio  involves  simply 
the  modem  idea  of  kindred. 

AGNESI,  Masia  Gaetana,  an  Italian  lady  pre- 
eminently distinguished  for  her  scientific  attainments,  was 
born  at  Milan  on  the  16th  of  May  1718,  her  father  being 
professor  of  mathematics  in  the  university  of  Bologna. 
When  only  nine  years  old,  she  had  such  command  of 
Latin  as  to  be  able  to  publish  an  elaborate  address  in  that 
language,  maintaining  that  the  pursuit  of  liberal  studies 
was  not  improper  for  her  sex.  By  her  thirteenth  year 
she  had  acquired  Greek,  Hebrew,  French,  Spanish,  Ger- 
man, and  other  languages.  She  was  in  consequence  gene 
Tally  known  as  "  the  WaUdng  Polyglot "  Two  years  latc^ 
her  father  began  to  assemble  in  his  house  at  stated  in- 
tervals a  drcle  of  the  most  learned  men  in  Bologna,  before 
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whom  she  read  and  maintained  a  series  of  theses  on  the 
most  abstruse  philosophical  questions.  President  De 
Brosses  has  given  an  interesting  account  of  one  of  those 
meetings,  at  which  he  was  present,  in  his  LeUres  twr 
CItatie  (torn.  L  p.  243);  and  a  permanent  record  of 
Agnesi's  share  in  them  has  been  preserved  in  the  Propovi- 
tiones  PkUosophiccBy  which  her  father  caused  to  be  pubhshed 
in  1738.  These  displays,  being  probably  not  altogether 
congenial  to  Maria,  who  was  of  a  retiring  disposition, 
ceased  in  her  twentieth  year,  and  it  is  even  said  that 
she  had  at  that  age  a  strong  desire  to  enter  a  convent 
Though  tiie  wish  was  not  gratified,  she  livkl  from  that  time 
in  a  retirement  ahnost  conventualf  avoiding  aU  society,  and 
devoting  herself  entirely  to  the  study  of  mathematics. 
The  most  valuable  result  of  her  labours  was  the  InstUmont 
AnaLitiche  ad  Uso  delta  Gioveniu  lialianti,  which  was  pub- 
lished at  Milan  in  1748.  The  first  volume  treats  of  the 
analysis  of  finite  quantities,  and  the  second  of  the  analysis 
of  infinitesimals  A  French  translation  of  the  second 
▼olume,  by  lyAntelmy,  with  additions  by  Bossut,  appeared 
at  Paris  in  1775;Aand  an  J<IngliBh  translation  of  the  whole 
work  by  Colson,  the  Lucasian  professor  of  Ynathematics  at 
Cambridge,  was  published  after  his  death  at  the  expense 
of  Baron  Mas^res.  The  great  merit  of  the  work  was 
universally  recognised  at  the  time  of  its  publication ,  and 
though  in  the  long  interval  that  elapsed  before  the  English 
translation  appeared  the  methods  of  analysis  had  been 
greatly  improved,  it  was  recognised  by  a  writer  in  the 
EdM^trgh  Review  (1803)  as  stUl  the  best  introduction  to 
the  works  of  Euler  and  other  mathematicians  of  the  con- 
tinent Madame  Agues!  also  wrote  a  commentary  on  the 
Conic  Sections  of  the  Marquis  de  I'Hdpital,  which,  though 
highly  praised  by  those  who  saw  it  in  manuscript,  was 
never  published.  In  1760,  on  the  illness  of  her  father, 
she  was  appointed  by  Pope  Benedict  XIV.  to  occupy  the 
chair  of  mathematics  and  natural  philosophy  at  Bologna. 
After  the  death  of  her  father,  in  lt52,  she  carried  out  a 
long-<^erished  purpose  by  giving  herself  to  the  study  of 
theology,  and  especially  of  &e  fathers  Another  purpose, 
which  seems  also  to  have  been  long  cherished,  was  now 
also  fulfilled.  After  holding  for  some  years  the  office  of 
directress  of  the  Hospice  TrivuLdo  for  Blue  Nuns  at  Milan, 
she  herself  joined  the  sisterhood,  and  in  this  austere  order 
ended  her  days  (1799> 

AGNESI,  Makia  Tebbsa,  sister  of  the  above  (died 
1780),  was  well  known  as  a  musician,  having  composed  a 
number  of  cantatas,  besides  three  operas — SophoniJ>e,  Ciro 
in  Armenia,  and  Niiocri. 

AGNOETi£  (from  ^oixa,  to  be  ignorant  of),  in  Church 
History,  a  sect  of  ancient  heretics  who  maintained  that 
Christ's  human  nature  did  not  become  omniscient  by  its 
union  with  His  divinity.  Its  founder  was  Themistius,  a 
deacon  of  the  Monophysites  in  Alexandria  in  the  6th  cen- 
tory.     The  sect  was  anathematised  by  Gregory  the  Great 

AGNOLO,  Baccio  d',  wood-carver,  sculptor,  and  archi- 
tect, was  bom  at  Florence  in  1460.  The  first  was  his 
original  calling,  and  he  attained  considerable  distinction  in 
it  before  he  turned  his  attention  to  architecture,  which  he 
Went  to  Rome  to  study  in  1530.  He  still  carried  on 
Wood-carving,  and  his  studio  was  the  resort  of  the  most 
celebrated  artists  of  the  day — Michael  Angelo,  Sansovius, 
the  brothers  Sangallo,  and  others.  On  his  return  to 
Florence  he  devoted  himself  chiefly  to  architecture,  and 
planned  many  of  the  finest  palaces  and  villas  of  that  city, 
such  as  the  Villa  Borghese  and  the  Palais  BartoUnL  The 
latter  was  the  first  dwelling-house  which. had  what  had 
previously  been  confined  to  churches —frontispieces  of 
gohunns  to  the  doors  and  windows.  For  introducing  this 
fashion  Agnolo  incurred  the  ridicule  of  the  Florentines; 
but  it  nevertiieless  established   itself  firmly.      Another 


much-admired  work  of  this  architect  is  the  csmpenile 
or  bell-tower  of  the  church  Di  Santo  Spirito  in  Florence. 
He  was  also  engaged  to  complete  the  drum  of  the  capoU 
in  the  metropolitan  church  Di  Santa  Maria  M  Fiore;  bat 
Michael  Angelo  found  fault  with  his  plans,  and  the  work 
remams  unexecuted  to  this  day  He  died  in  1543,  lesTiog 
three  sons,  archite  ts^  one  of  whom,  (^uliaDO^  completed 
his  father's  unfinished  worka 

AGNONE,  a  l^wn  of  South  Italy,  at  tiie  foot  of  Monte 
Capraro,  20  miles  N.  W  of  Campobassa  It  has  10,230  in- 
habitants,  chiefly  employed  in  the  manufacture  of  copper 
wares,  for  th^  excellence  of  which  it  is  celebrated. 

AGNUS  DEI,  the  figure  of  a  lamb  bearing  a  crort, 
symbohcal  of  the  Saviour  as  the  '*Lamb  of  God"  The 
device  occurs  in  medieval  sculptures,  but  the  name  ii 
especially  given  in  the  Church  of  Rome  to  a  small  cake 
mtLde  of  the  wax  of  the  Easter  candles,  and  impreeeed 
with  tlus  figure.  Sinoe  the  9th  century  it  has  been  auto- 
mary  for  the  popes  to  bless  these  cakes,. and  distribaie 
them,  on  the  Sunday  after  Easter,  among  the  faithful,  by 
whom  they  are  highly  pzised  as  having  £e  power  to  avert 
evil  In  modem  times  the  distributicm  has  been  limited 
to3>er8ons  of  distinction,  and  is  made  by  the  pope  oo  his 
aocession,  and  every  seven  years  thereafter. 

AoNUS  Dei  is  also  the  popular  name  for  the  anthem 
beginning  with  these  words,  which  is  said  to  have  been 
inteoduced  into  the  missal  by  Pope  Sergius  L  (687-701). 
Based  upon  John  L  29,  the  Latin  form  is  Affnut  Dei,  qm 
toUia  peocata  mundi^  nUierer&noHs.  In  the  celebration  of 
the  mass  it  is  repeated  three  times  before  the  communion, 
and  it  is  also  appended  to  many  of  the  litanies. 

AGOBARD,  a  Frank,  bom  in  779,  became  coadjutor  to 
Leidrad,  archbishop  of  Lyons,  in  813,  and  on  the  death  ol 
the  latter  succeeded  him  in  the  see  (816).  He  was  one  of 
the  chief  supporters  of  Lothaire  and  Pepin  in  their  con- 
spiracy against  their  father,  Louis  le  Debonnaire,  and  was 
in  consequence  deposed  by  the  council  of  Thionville  (835). 
On  making  an  apology  for  his  conduct,  and  becoming 
reconciled  to  the  emperor,  he  was  reinstated  in  837. 
Agobard's  works,  which  were  edited  by  BalnjEe  in  1665 
(2  vols.  8vo),  show  him  to  have  been  a  man  of  clear 
intellect,  strongly  opposed  to  the  superstitious  notions  of 
the  time.  He  wrote  against  image-worship,  the  belief  in 
witchcraft,  the  ascription  of  tempests  to  Uie  influence  of 
sorcerers,  and  trial  by  the  ordeal  of  fire  and  water.  In 
the  adoptionist  controversy  Agobard  took  a  prominent  part 
on  the  orthodox  sida     He  died  at  Saintonge  in  840. 

AGON  ALT  A,  in  Roman  Antiquity,  festivals  celebrated 
on  the  9th  January,  21st  May,  and  11th  December  in  each 
year,  in  honour  of  Janus,  whom  the  Romans  invoked  before 
undertaking  any  affair  of  importance^  Ovid,  in  his  Fatti, 
i.  319-332,  mentions  various  etymologies  of  the  word 

AGONIC  LINES  (from  d  privative,  and  y*»^  ^ 
angle),  the  imaginary  lines  on  the  earth's  surface  whers 
the  magnetic  needle  indicates  no  declination  or  deviation 
from  the  terrestrial  meridian — ^thot  is,  points  to  the  true 
north  and  south.  There  are  two  great  primaiy  agonic 
lines,  var3ring  from  time  to  time,  the  courses  of.  which  for 
the  epochs  1 787  (from  Hansteen's  MoffneUemfus  der  Brde) 
and  1840  (by  General  Sir  R  Sabine)  are  figured  in  Keith 
Johnston's  Physical  Atlas. 

AGONOTHETA,  or  Aoonothews  {iy^  and  Ttlh^\ 
in  Grecian  AntdqwiUf,  was  the  president  or  superintendent 
of  the  sacred  games.  At  first  the  person  who  institot^d 
the  games  and  defrayed  the  expenses  was  the  Agonothetes ; 
but  in  the  great  public  games,  such  as  the  Olympic,  Pythian, 
<kc,  these  presidents  were  the  representatives  of  different 
states,  or  were  chosen  from  the  people  in  whose  country 
the  games  were  celebrated.  They  received  the  several 
titles    of    oicrvfiv^rcu,   fipafftvrai,   aytavdpxoA,    4yMroiu««i 
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iBhSerax,  They  were  also  called  fiafiBovxoi  or  (tafiSovofAoi, 
from  the  rod  or  sceptre  emblematic  uf  their  authority. 

AGORA  (dyc/poi,  to  coDgregate),  the  place  used  among 
the  ancient  Greeks  as  a  public  market,  and  corresponding  iu 
general  with  the  Roman  forum.  From  its  convenience  as 
a  meeting-place,  it  became  in  most  of  the  cities  of  Greece 
the  general  resort  for  social  and  political  purposes.  In 
The^aly,  however,  the  market-place  was  kept  apart  from 
"the  field  of  freedom/  where  the  commons  met;  and  at 
Sparta  a  similar  provision  was  made  by  the  institutions  of 
^  Lycurgus,  that  nothing  might  distract  the  attention  of  the 
auditors.  At  Athens,  with  the  increase  of  commerce  and 
political  interest,  it  was  found  advisable  to  call  public 
meetings  at  the  Pnyz  or  the  temp|e  of  Bacchus;  but  the 
important  assemblies  there,  such  as  meetings  for  ostracism, 
were  held  in  the  agora.  In  the  best  days  of  Greece  the 
agora  was  the  place  where  nearly  all  public  traffic  was  con> 
ducted.  To  frequent  it,  therefore,  was  equivalent  to  being 
actively  engaged  iu  business;  and  '*he  has  forsaken  the 
agora,"  incUcated  that  a  man  was  a  suspicious  character. 
The  agora  was  most  frequented  in  the  fbrenoon,^nd  then 
only  by  men.  Slaves  did  the  greater  part  of  the  purchasing, 
though  even  the  noblest  citizens  of  Athens  did  not  scruple 
to  buy  and  sell  there.  The  name  dyopd  was  also  given 
(and  this  is  perhaps  the  primary  use  of  the  word)  to  the 
assemblies  of  the  people  in  the  Grecian  states.  These 
assemblies  were  convened  by  proclamation  by  order  of  the 
sovereign  power,  a  herald  inviting  all  concerned  to  the  agora. 
The  right  of  speech  and  of  vote  in  these  assemblies  appears 
to  have  been  restricted  to  the  nobles,  all  that  was  allowed 
to  the  populace  being  the  indication  of  their  sentiments 
on  the  topics  brought  before  them  by  signs  of  applause  or 
disapproval  At  Athens  the  old  agora  lay  to  the  west  of 
the  citadel.  It  was  adorned  with  trees  planted  by  Cimon 
the  conqueror  of  the  Persians;  and  around  it  numerous 
public  buildings  were  erected,  such  as  the  senate  haU  and 
the  law  courts.  The  new  agora  lay  to  the  north  of  the 
Acropolis,  in  the  Eretrian  quarter.  Pausanias  is  the  great 
architectural  authority  on  the  agorae  of  Megalopolis,  Corinth, 
Glia,  Messina,  Sparta,  ^c.  Palladius  and  Vitruvius  also 
give  details.  The  remains  of  different  agorsd  are  described 
in  the -works  of  Texier,  Newton,  Earth,  and  other  travellers. 

AGORANOMOI,  magistrates  in  the  republics  of  Greece, 
whose  position  and  duties  were  similar  to  those  of  the 
sediles  of  Rom&  In  Athens  there  were  ten,  chosen  annu- 
ally by  lot,  five  of  whom  took  charge  of  the  city,  and  five 
of  the  harbour.  The  former  saw  to  the  maintenance  of 
order  and  decency  in  the  markets,  took  cognisance  of  the 
purity  of  the  articles  exposed  for  sale  and  of  all  weights 
and  measures,  and  collected  the  dues;  the  latter  received 
the  harbour  dues  and  enforced  the  shipping  regulations. 

AGORDO,  a  town  in  North  Italy,  12  miles  N.W.  of 
Belluno.  The  valley  of  Imperina,  in  its  vicinity,  contains 
the  richest  copper  mines  in  Italy.     Population,  3000. 

AGOSTA,  or  Augusta,  a  city  of  Sicily,  14  miles  N.  of 
Syracuse,  and  in  the  province  of  that  name.  It  is  built  on 
a  peninsula,  and  is  united  to  the  mainland  by  a  narrow 
causeway.  By  some  writers  it  is  supposed  to  occupy  the 
site  of  ancient  Megcara  Hyblcect,  The  modem  city,  which 
was  founded  by  the  emperor  Frederick  11.  in  1229-33,  suf- 
fered severely  during  the  wars  of  succeeding  centuries,  and 
was  several  times  sacked.  It  had,  however,  attained  consider- 
able opulence  when,  in  1693,  it  was  overthrown  by  an  earth- 
quake, the  effecta  of  which  were  aggravated  by  the  explosion 
of  the  powder  magazine  of  the  citadel.  Gne-third  of  the 
inhabitants  perished  in  this  disaster.  When  the  city  was 
rebnilt,  the  streets  were  laid  out  in  parallel  lines,  and  the 
houses  were  constructed  with  low  roofs,  so  as  to  mitigate  tlie 
results  of  any  recurrence  of  the  calamity.  Agosta  is  forti- 
fied towards  both  sea  and  land;  and  the  harbour,  though 


rather  difficult  of  access,  is  commodious  and  well  sheltered. 
The  chief  trade  of  the  town  is  in  salt;  and  the  other  cxjiorts 
include  wine,  cheese,  oil,  honey,  and  sardines.  Near  Agosta 
the  Dutch  w§re  defeated  by  the  French  in  a  naval  engage- 
ment in  1 676,  and  their  famous  admiral,  De  Ruyter,  waa 
mortally  wounded.     Population  (1865),  9735. 

AGOSTINI,  Lex>nardo,  an  eminent  antiquary  of  the 
17th  centui-y,  born  at  Siena.  After  being  employed  for 
some  time  by  Cardinal  Harbcrini  to  collect  works  of  art  for 
the  Barberini  palace,  he  was  appointed  by  Pope  Alexander 
VII.  superintendent  of-  antiquities  in  the  Roman  states. 
He  issued  a  new  edition  of  Paruta's  Sicilian  Medals,  with 
engravings  of  400  additional  specimens;  but  a  promised 
volume  of  letterj^ress  explanation  never  appeared.  In  con- 
junction with  Bellori  he  also  published  a  work  on  antique 
sculptured  gems,  which  was  translated  into  Larin  by  Gro- 
uovius  (Amsterdam,  1685). 

AGOSTINO  and  AGNOLG  (or  Angelo)  DA  SIENA, 
two  brothers,  architects  and  sculptors,  who  flourished  in  the 
first  half  of  the  I4th  century.  DeDa  Valle  and  other  com- 
mentators deny  that  they  were  brothers.  They  certainly 
studied  together  under  Giovanni  Pisano,'hnd  in  1317  were 
jointly  appginted  architects  of  their  native  to>vn,  for  which 
they  designed  the  Porta  Romana,  the  church  and  convent 
of  St  Francis,  and  other  buildings.  On  the  recommends^ 
tion  of  the  celebrated  Giotto,  who  styled  them  the  best 
sculptors  of  the  time,  they  were  chosen  to  execute  the  tomb 
of  Guide,  bishop  of  Arezzo,  which  that  artist  had  designed. 
It  was  esteemed  one  of  the  finest  artistic  works  of  the  Htli 
century,  but  unfortunately  was  destroyed  by  the  French 
under  the  Duke  of  Anjou. 

AGOSTINO,  Paow),  an  eminent  Italian  musician,  bom 
at  Valerano  in  1593.  He  studied  under  Nanini,  and  suc- 
ceeded Ugolini  as  conductor  of  the  Pope's  orchestra  in  St 
Peter's.  His  musical  compositions  are  numerous  and  of 
great  merit,  an  Agntis  Dei  for  eight  voices  being  specially 
admired.     Ho  died  in  1629. 

AGOUTI,  a  genus  of  mammals  (the  Dasyprocta)  found 
in  South  America  and  in  some  of  the  West  Indian  islands, 
belonging  to  the  same  family  as  the  guinea-pig,  viz.,  that 
of  CavidcB  in  the  order  Rodentia.  The  largest  and  com- 
mone^t  species  is  the  />.  Aguti^  somewhat  resembling  a 
mbbit,  but  about  the  size  of  a  hare,  whence  it  is  sometimes 
called  the  rabbit  or  hare  of  South  America.  The  feet  have 
large  and  strong  claws,  but  the  animal  does  not  burrow; 
the  hind  legs  are  very  long,  and  when  eating  it  squats  on 
them,  feeding  itself  with  its  fore-paws;  and  the  tail  is, 
except  in  one  species,  a  very  short  naked  stump.  The 
agoutis  are  gregarious,  live  chiefly  in  woods,  and  fe»i  on 
vegetables  exclusively,  especially  on  roots  and  nuts.  They 
commit  great  havoc  in  sugar  plantations  by  gnawing  tlie 
roots  of  the  canes,  and  in  sugar-growing  localities  are  Uiera- 
fore  destroyed  as  vermin.  The  ftesh,  which  is  tender  and 
well-flavoured,  is  a  common  article  of  diet  in  Guiana  and 
Brazil  When  the  Antilles  and  Bahamas  were  discovered 
they  are  said  to  have  been  overrun  with  these  animals, 
which  were  the  largest  quadrupeds  then  found  in  the  islands, 

AGRA,  a  division,  district,  and  city  of  British  India, 
under  the  jurisdiction  of  the  lieutenant-governor  of  the 
North- Western  Provinces.  TqsAgba  Division  comprises 
the  six  districts  of  Agra,  Etdwah,  Mainpuri,  f  arrakhAb^, 
Etah,  and  MathurA.  It  is  bounded  on  the  N.  by  tho 
Allgarh  district;  on  tho  W.  by  the  Bhartpur,  Dholpur, 
and  Gwalior  states;  on  the  S.  by  the  Jalaun  and  Cawn* 
pur  districts;  and  on  the  E.  by  the  Ganges.  Agra  division 
contains,  according  to  the  census  of  1872,  a  population  of 
5,038,136  souls;  of  whom  4,607,946  are  Hindus,  427,834 
Mahometans,  and  2356  Christians  and  others. 

Agra  District,  lies  between  26**  43'  45"  and  27'  34* 
15"  N.  kt.,  and  between  77'  28'  and  78**  53'  E.  long. 
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It  18  bounded  on  the  N.  by  the  district  of  Matbnr4;  on 
the  E.  by  the  Mainpurf  and  Etowah  districts;  on  the  S.  by 
the  Gwalior  territory  and  the  Dholpur  state ;  and  on  the  W. 
by  the  Bhartpur  territory.  Its  area  in  1872  was  returned 
at  1873  square  miles,  and  its  population  at  1,094,184 
souls.  The  general  appearance  of  the  dislhct  is  that  com- 
mon to  the  Doab,  a  level  plain  intersected  by  watercourses 
(nalAs)  and  ravines.  The  only  hills  are  the  sandstone  eleva- 
tions in  the  west  and  south-west  of  the  district.  The  prin- 
cipal rivers  are  the  JamnA,  Chambal,  Uttangao,  and  Khari. 
The  JamnA  intersects  the  district,  catting  off  the  sub- 
divisions of  Itniadpur  and  Firoz^bAd  ;  and  a  branch  of  the 
AJigarh  division  of  the  Ganges  Canal  passes  through  its 
northern  parts.  The  general  elevation  of  the  district  is 
estimated  at  from  650  to  700  feet  above  the  level  of  the 
sea.  The  soil  is  sandy;  many  of  the  wells  are  brackish, 
and  the  local  water  supply  is  scanty.  The  failure  of  the 
periodical  rains  during  the  monsoon  suffices  to  produce 
great  scarcity,  sometimes  reaching  the  famine  point.  Only 
five  towns  are  returned  by  the  census  as  containing  up- 
wards of  5000  Inhabitants,  viz.,  Agra  city  (the  capital  of 
the  district),  population  149,008;  Fathipur  Sikrf,  the  site 
of  Akbar's  famous  mosque  and  palace/6878;  Firoz&b^, 
14,255;  PinAhAt,  6571;  and  SaimrA,  '5704.  There  are 
three  municipalities,  viz.,  Agra  city,  FirozAbdd,  and  Fathi- 
pur Sikrf.  These  muncipafities.  derive  their  local  revenue 
from  octroi  and  from  property  within  the  municipal  limits. 
The  total  mu;iicipal  income  and  its  incidence  per  head  of 
the  population  are  as  follows : — Agra  city,  municipal  income, 
£15,441,  incidence  per  head,  2a  0}d.;  FirozAbdd,  £724r— 
Is.  per  head;  Fathipur  Sikri,  £366 — Is.  per  head.  The 
land  revenue  of  the  w^ole  district  was  stated  in  1871  at 
£162,882,  and  the  gross  revenue  at  £660,526.  A  scheme 
uf  rural  instruction  by  mgans  of  Indigenous  schools  was 
introduced  in  1848.  In  1871-72  there  were  431  schools 
in  the  district,  attended  by  10,823  pupils,  of  whom  8820 
were  Hindus,  1293  Mahometans,  and  710  of  other  deno- 
minations. The  educational  establishments  within  the  city 
\i'ill  be  described  below.  The  police  force  consisted  of 
1358  regular  police  in  1871,  equal  to  one  man  to  every 
1  -37  square  miles  of  area,  or  one  to  every  805  ijihabitants; 
and  a  village  watch  or  rural  constabulary  of  1921  men, 
being  one  man  to  every  0  9  7  square  miles  of  area,  or  one 
to  every  570  inhabitants.  The  chief  crimes  of  the  district, 
in  common  with  the  rest  of  the  Doab,  are  burglary  and  theft. 
AoRA  City,  situated  on  the  banks  of  the  JamnA  river, 
in  27*  10'  N.  lat.,  and  78**  5'  E.  long.,  is  the  head-quarters 
of  the  division  and  capital  of  the  district.  Formerly  it  was 
the  provincial  capital  also,  but  since  the  mutiny  the  seat 
of  government  has  been  remqved  from  Agra  to  AllahAb^. 
The  city,  which  is  about  4  miles  in  length  by  3  in  breadth, 
sweeps  along  the  banks  of  the  river  in  a  semicircle.  The 
principal  thoroughfares  are  a  fine  broad  street  intersecting 
the  town  from  north  to  south;  and  the  Strand,  which  runs 
along  the  banks  of  the  river  for  a  distance  of  2  miles. 
This  road  measures  80  feet  in  width,  and  is  said  to  have 
been  constructed  by  the  destitute  poor  during  the  famine 
uf  1838.  In  1846  the  population  of  the  city  was  esti- 
matedcat  66,000;  in  1872  it  was  ascertained  to  be  149,000. 
The  conservancy  and  improvement  of  the  town  are  in  the 
hands  of  a- municipal  committee,  which  derives  its  funds 
principally  from  octroi  duties.  In  1871-72,  the  municipal 
income  was  returned  as  follows  :-rOctroi  duties,  £13,587; 
miscellaneous  receipts,  such  as  rent  from  land  belonging  to 
the  municipality,  &c.,  £1854— total,  £15,441.  The  details 
of  municipal  expenditure  were  as  follow : — Establishment 
and  cost  of  coUection,  £1667,  12s.;  police,  £4041,  12s.; 
conservancy,  £1749,  126w;  lighting,  £672,  14s.;  watering, 
£255, 10s. ;  original  works, £3561, 16s. ;  repairs, £1429, 2s.; 
Qdacation,£120;  vaccination,  £36,  6s.;  dispensary.  £360 : 


charities,  £240;  grants  to  cantonmenta^  museum,  Ae^ 
£1465,  2s.— total,  £15,599, 6s.  The  principal  educatiooil 
establishment  in  Agra  is  the  Government  College,  a  hand* 
some  building,  situated  in  the  civil  lines  a  short  distance 
from  the  town.  It  was  established  in  1820;  in  1872  it 
contained  385  pupils.  The  #ther  chief  schools  are  the  St 
John's  College,  established  by  the  Church  Missionaiy 
Society  in  1854;  the  Victoria  College,  established  in  1862; 
and  St  Peter's  Catholic  College.  These  three  colleges  in 
1872  had  643  pupils  on  their  rolls.  There  is  also  a  medical 
college,  founded  in  1853.  The  total  number  of  students 
admitted  into  it  during  the  sixteen  years  from  1855  to 
1870  inclusive,  was  1168,  of  whom  235  passed  the  pre- 
scribed examination  and  received  appointments  in  the 
government  medical  service  The  Agra  fort  has  a  very 
imposing  appearance,  but  is  of  no  great  strength.  It  occu- 
pies a  large  space  of  ground  on  the  banks  of  the  river, 
enclosed  by  high  walls  and  towers  of  red  stone.  The  fortress 
was  constructed  by  the  Eniperor  Akbar  in  the  latter  part 
of  the  16th  century,  and  exceeds  a  mile  in  circuit  In 
1803  the  place  was  held  by  the  MarhattAs;  but  being 
invested  by  Lord  Lake's  army,  it  surrendered  after  a  day's 
bombardment.  During  the  mutiny  of  1857  it  formed  a 
place  of  refuge  for  the  European  and  Christian  commanit]^ 
of  Agra,  and  was  threatened  by  the  insurgent  sepoys.  The 
buildings  of  most  note  within  the  walls  of  the  fort  are  the 
palace  and  .hall  of  audience  of  Sh^  Jah&n,  and  the  Moti 
Masjid,  or  "  Pearl  Mosque." 

*'  Iq  the  centre  of  the  palace,"  says  Mr  Fergusson  in  his  Eitlory 
df  Architecture,  vol.  ii.,  pp.  699-700,  **  is  a  great  court  600  feet  by 
370,  surroonded  by  aroades,  and  approached  at  the  opposite  en(u 
through  a  succession  of  beautiful  courts  opening  into  one  another 
by  gateways  of  great  magnificence.  On  one  siae  of  this  court  is 
the  great  hall  of  the  palace,  the  Diwani-Khas,  208  feet  by  76, 
supported  by  three  ranges  of  arcades  of  exquisite  oeauty.  It  is  open 
on  three  sides,  and  with  a  niche  for  the  thranc  at  the  back.  Tai! 
hall  is  now  used  as  an  arsenal.  Behind  it  are  two  smaller  courts, 
the  one  containing  the  Diwdni-Am  or  hall  of  private  sudiecc?, 
the  other  the  harem.  The  hall  in  the  former  is  one  of  the  moet 
elegant  of'  Sh&h  Jahan'ft  buildings,  being  wholly  of  white  marble 
inlaid  with  precious  stones,  and  the  design  of  the  whole  being  is 
the  best  style  of  his  reign." 

ThB  Motf  Masjid  or  Pearl  Mosque  is  the  most  elegant 
mosque  of  Indian-Mahometan  architecture.  Mr  Feigus- 
son  describes  it  as  fo'Jowa: — 

"  Its  dimensions  are  considerable,  being  externally  285  feet  east 
and  west,  by  190  bet  north  and  south,  and  the  courtyard  155  feet 
square.  The  mass  is  also  considerable,  as  the  whole  is  raised  on  a 
terrace  of  artificial  construction,  by  the  aid  of  which  it  stands  well 
out  from  the  surrounding  buildings  of  the  fort.  Its  chief  beauty 
consists  in  its  courtyard,  which  is  wholly  of  .white  marble  from  the 
pavement  to  the  summit  of  its  domes.  In  desic^  it  somewhat 
resembles  the  great  Dehli  mosque,  except  that  the  minarets  are 
omitted,  and  the  side  gateways  are  only  recesses.  The  western  part, 
or  mosque  properly  so  callea,  is  of  white  marble  inside  and  out; 
and,  except  an  mscription  from  the  Ruran  inlaid  with  black  marble 
as  a  frieze,  has  no  ornament  whatever  beyond  the  Unes  of  its  own 
graceful  architecture." 

Agra,  however,  is  even  more  famous  for  the  T^-Mahal, 
a  splendid  mausoleum  built  by  the  Emperor  ShAh  Jahin 
for  the  remains  of  his  favourite  wife,  MumtA2&  Mahal,  and 
where  he  himself  is  also  buried.  The  building  is  of  white 
marble,  with  four  taU  minarets  of  the  same  material,  one 
at  each  corner.  The  whole  rises  from  an  elevated  marble 
terrace.  The  following  account  is  extracted  from  Mr 
Fergussoa's  History  of  Architecture,  pp.  692-694:^ 

"The  enclosure,  including  the  gardens  and  onter  ooorti  is  * 
parallelogram  of  1860  feet  by  more  thaalOOO  feet.  The  cater  oosrt* 
surrounded  by  arcades  and  adorned  by  four  gateways,  forms  an 
oblong,  occupying  in  length  the  whole  breadth  of  the  inclosare,  by 
about  450  feet  in  dep€h.  The  principal  gateway,  raeasuring  HO 
feet  by  140,  leads  from  the  court  to  the  gardens,  which,  with  their 
marble  canals  and  fountains  and  cypress  trees,  are  almost  as  beaata« 
ful  as  the  tomb  itself.  The  tomb  stands  on  a  raised  platform  18 
feet  High*  Gace^  with  white  marble,  and  is  exactly  918  leet  sqaan^ 
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At  each  corner  of  this  terraoa  stands  a  minaret  188  feet  in  height* 
tod  of  the  most  ex<iniaite  proportions— more  beautiful,  perhaps, 
than-  any  other  id  India.  In  the  centre  of  the  marble  platform 
stands  the  mausoleum,  a  square  of  186  feet,  with  the  comers  cut  off 
to  the  extent  of  83  feet  9  inches.  The  centre  of  this  is  occupied  by 
the  principal  dome,  58  feet  m  diameter  and  80  feet  in  height,  under 
which  is  an  inclosure  formed  by  a  screen  of  trellis-work  of  white 
marble,  a  chef-doewart  of  elegance  in  Indian  art.  Within  this  stand 
the  two  tombs.  These,  however,  as  is  usual  in  Indian  sepulchres, 
are  not  the  true  tombs ;  the  bodies  rest  in  a  vault  level  with  the 
surface  of  the  ground,  beneath  plainer  tombstones  placed  exactly 
andcmeath  thoae  in  the  hall  abovoi  In  each  azigle  of  the  building 
is  a  smaller  dome  of  two  storeys  in  height,  26  feet  8  inches  in 
diameter,  and  connected  by  various  passages  and  halls.  The  li^ht 
to  the  central  apartment  v\  admitted  only  through  double  screens  of 
white  marble  trellis- work  of  the  most  exouisite  design,  one  on  t£e 
outer  and  one  on  the  inner  face  of  the  walls.  In  our  climate  this 
would  produce  nearly  complete  darkness;  but  in  India,  and  in  a 
building  wholly  composed  of  white  marble,  this  was  required  to 
temper  the  glare,  which  otherwise  would  have  been  intolerable.  As 
it  is,  no  words  can  express  the  chsstened  beauty  of  that  central 
chamber,  seen  in  the  soft  gloom  of  the  subdued  light  which  reaches 
it  through  the  distant  and  half-cloeed  openings  that  surround  it 
When  used  as  a  pleasure  palace,  it  must  nave  been  the  coolest  and 
the  loveliest  of  garden  retreats ;  and  now  that  it  is  sacred  to  the 
dead,  it  is  the  most  graceful  and  most  impressive  of  the  sepulchres 
of  the  world.  This  uuilding  is  an  early  example  of  that  system  of 
inlaying  with  precious  stones  which  beo&rae  the  great  eharacteristic 
of  the  style  of  the  Mughub  after  the  death  of  Akbar.  All  the  span* 
drils  of  the  T4j,  all  tne  angles  and  more  ynportant  architectural 
^  details,  are  heiffhtened  by  l)eing  inlaid  with  precious,  stones,  andi 
*  as  agates,  bloodstones,  jaspers,  and  the  like.  These  are  combined 
io  wreaths,  scrolls,  and  tretG^  as  exquisite  in  desijp  as  thev  are 
Wautifttl  in  colour;  and,  relieved  by  the  pure  white  marble  in 
which  they  are  inlaid,  they  form  the  most  beautiful  and  precious  style 
of  omadbnt  ever  adopted  in  architecture.  It  is  lavishly  bestowed  on 
the  tombs  themselves  and  the  screens  that  surround  them,  but  more 
sparingly  introduced  on  th(.  mosque  that  forms  one  wing  of  the  T^*, 
and  on  the  fountains  and  surrounding  buildings.  The  judgment,  in- 
deed, with  which  this  style  of  ornament  is  apportioned  to  tne  vailous 
parts  is  almost  as  remarkable  as  the  ornament  itself,  and  conveys  a 
nigh  idea  of  the  taste  and  skill  of  the  Indian  architects  of  this  age." 

Tavemier,.iQ  his  TraveU  (toL  iii.,  p.  94),  mentions  tliat 
20,000  workmen  were  incessantly  employed  on  this  work 
during  a  period  of  twenty-two  years.  The  tomb  of  the 
Emperor  Akbar  is  contained  in  a  splendid  mausolenm  at 
Sikandra,  a  suburb  of  Agra  city. 

AGRAM,  or  Zaorab,  the  capital  of  the  Ausirian  pro- 
vince of  Croatia,  is  finely  situated  on  a  hill  near  the  hanks 
of  the  Save;  in  ^6"  49'  N.  lai.  and  16M'  R  long.,  160 
miles  south  of  Vienna.  It  is  the  seat  of  the  goremor  of 
Slavonia  and  Croatia,  of  a  bishop,  of  the  courts  of  justice, 
and  of  the  meetings  of  the  provincial  diet  Agram  is 
divided  into  three  parts,  called  the  upper  and  lower  towns, 
and  the  town  of  the  bishop.  It  Ilbls  a  Ijceum,  library, 
musemn,  gymnasium,  an  ancient  cathedral,  and  a  large 
library.  Some  silk  and  porcelain  are  manvfactuted,  and  a 
brisk  trade  is  carried  on  in  grain,  potash,  tobacco,  and 
honey.     Population  in  1869,  19,857. 

AGRARIAN  LAWS  (Le^es  Agrario!),  when  used  in  the 
most  extended  signification  of  the  term,  are  laws  for  the 
distribution  and  regulation  of  property  in  land.  The  his- 
tory of  these  enactments  is  not  only  important  as  explana- 
tory of  the  constitution  of  the  ancient  republics,  but  is 
rendered  highly  interesting  by  the  conflicting  opinions  which 
have  been  entertained  respecting  their  object  and  operation. 
It  seetQS  to  have  been  a  notion  generally  entertained  in  the 
anciefit  world  that  every  citizen  of  a  country  should  be  a 
landholder,  and  that  the  territory  of  a  state,  so  far  as  it 
was  not  left  unmclosed  or  reserved  for  public  purposes, 
should  be  divided  in  ^qual  portions  among  the  citizens. 
Such  a  distribution  of  public  land  seems  to  have  been  acted 
apon  88  a  recognised  principle  from  the  earliest  period  to 
which  existing  historical  records  extend.  Hence  we  find 
the  Almighty  giving  express  instructions  to  Moses  as  to  the 
manneF  in  which  the  land  oC  Canaan  was  to  be  portioned 
out  among  tihe  Hebrews  (Num.  zzziii  54),  and  naming  the 
peraotia  to  whom  the  division  was  to  be  entrusted  (Nion. 


xzziv.  16-18).  A  division  of  the  land  was  acoordii^Iy 
made,  and  the  portion  assigned  to  each  man  became  hi3 
inalienable  property,  and  descended  in  perpetuity  to  his 
heirs  and  successors.  By  the  law  of  Jubilee,  all  lands  were 
restored  free  of  encumbrances  on  the  recurrence  oT  the 
''year  of  release;"  so  that,  though  a  man's  estate  might,  in 
the  interval,  have  been  repeatedly  sold  or  alienated,  yet  on 
the  return  of  the  fiftieth  year  it  reverted  to  the  heirB  of  the 
onginal  possessor  (Levit  xxv.  10).  In  the  republice  of 
ancient  Greece,  and  also  in  the  Grecian  colonies,  a  similar 
P(piciple  of  division  of  land  prevailed  (Thuc.  v.  4,  Herod, 
iy,  159).  Lycui^gus  is  represented  by  Plutarch  {LyevrJS 
as  redividing  the  whole  territory  of  Laconia  into  89,000 
parcels,  of  which  9000  were  assigned  in  equal  lots  to  aa 
many  Spartan  families,  and  30,000,  also  in  equal  lots,  to 
their  free  subjects ;  and  although  this  statement  is  not  borne 
out  by  any  of  the  early  Greek  historians,  and  is  even  incon- 
sistent with  the  assertion  of  Aristotle  {PotiL  ii  4),  yet  it  is 
valuable  as  recoginising  the  principle  of  the  division  of  the 
public  lands.  (See  thirlwall's  MiH.  of  Greece,  chap,  viii., 
and  Grote's  Hist,  of  Greece,  part  u.  chap,  vi,  with  the 
authorities  there  quoted.) 

It  was  long  a  prevalent  and  undisputed  opinion  that  the 
territories  of  the  Hebrews,  and  of  the  republics  of  ancient 
Greece,  were  divided  into  ec^ual  portions,  and  that  the 
object  of  such  a  distribution  was  to  maintain  a  state  pf 
equality  among  all  the  members  of  the  community.  This, 
however,  does  not  appear  to  be  consistent  with  the  dis- 
tinctions of  rank  whidi  we  find  admitted  in  Scnpture  (Josh. 
iz.  15;  zaiL  14;  1  SauL  ix.  21,,  dec.,  &c.);  and  from  a 
remark  of  Thucydides  (i.  6>,  taken  in  connection  with  the 
statement  of  Anstotle  {Pdti.  ii.  9),  it  may  be  legitimately 
inferredt  that  property  did  not  .continue  U)  bo  equally  <^ 
tributed  at  LacedsmoiL  Distinctions  of  rank  are  clearly 
recognised  in  the  legislation  of  Solon.  Aristotle,  in  the 
Second  Book  of  his  FoUUce  (chap,  vi.,  &c),  explains  the 
constitutions  of  several  of  the  ancient  republics,  and  endea- 
vours (o  show  how  the  population  is  to  be  accommodated 
to  this  equal  division  of  land;  but  ft  would  be  foreign  to 
^our  object  to  review  his  arguments.  It  may  be  sufficient 
to  remark  that  such  an  attempt  to  arrest  the  progress  of 
enterprise  is  altogether  inconsistent  with  the  spirit  of  liberty 
which  gave  life  and  energy  to  the  ancient  republics;  and 
that,  though  it  might  have  been  carried  into  effect  under 
the  despotism  of  Persia  or  the  predominant  rule  of  the 
kings  of  Macedonia,  it  was  entirely  at  variance  with  the 
Ifreedom  of  opinion  which  prevailed  in  Greece,  and  the 
stubborn  reaLstance  io  control  which  animated  the  Romans 
after  the  expulsion  of  the  kinga  But  granting  that  such 
a  policy  had  been  practicable,  it  would  have  been  highly 
inexpedient  The  ignorant  Hindu  might  remain  satisfied 
with  the  caste  which  nature  had  transmitted  to  him  through 
successive  generations,  because  his  progenitors  had  been 
prevented  from  emerging  from  their  obscurity;  but  the 
citizens  of  Greece  and  Italy,  being  themselves  constituent 
meknbers  of  the  Wy  politic,  and  not  ignorant  of  the  power 
thereby  conferred  on  them,  could  not  have  been  kept  in 
check  by  the  same  principle  of  fear.  Such  an  attempt, 
moreover,  to  prevent  the  acquisition  of  property  •  would 
have  obstructed  the  advancement  of  the  arts  of  civilised 
life,  would  have  extinguished  those  feelings  of  patriotism 
which  led  the  Greeks  so  often  to  hazard  their  lives  in 
defence  of  their  country,  and,  by  engendering  discontent 
and  exciting  internal  commotions,  would  have  madd  them 
,an  easy  prey  to  their  enemies. 

The  expression  Agrarian  Laws,  however,  is  more  com- 
monly applied  to  the  enactments  among  the  JRomans  for 
the  management  of  the  puUic  domains  {agerpubUcue))  and 
to  an  aeegnnt  Qf  these  tiie  remainder  of  our  space  must  be 
dcTotedi    It  i&^  singular  fact  that,  whUe  almost  every  oUier 
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6ubject  oonnected  with  the  Roman  constitution  had  been 
successfully  investigated  and  explained,  the  object  and  in- 
tention of  the  agrarian  laws  were  entirely  misunderstood 
by  scholars  for  many  centuries  after  the  revival  of  letters. 
They  were  invariably  represented  as  intended  to  prohibit 
Roman  citizens  from  holding  property  in  land  above  a 
certain  fixed  amount;  and  as  authorising  the  division 
among  the  poorer  citizens  of  the  estates  of  private  indi- 
vidiilab  when  these  exceeded  the  prescribed  limit ;  thus 
legalising  a  system  of  plunder  which  would  have  been 
subversive  of  aU  social  order.  No  such  doctrine  had, 
indeed,  ^been  admitted  in  any  well-regulated  state,  ancient 
or  modem;  nor  did  anything  analogous  to  it  appear  in  the 
principles  or  practice  of  the  Roman  constitution;  yet  the 
expressions  used  by  the  ancient  authors  in  reference  to  these 
enactments,  and  the  disturbances  to  which  they  invariably 
gave  TJae,  seemed  to  justify  an  unfavourable  interpretation ; 
and  the  opinion,  when  once  propounded,  was  uncondition- 
ally received  by  successive  generations  of  learned  men, 
notwithstanding  the  many  embarrassments  and  contiadio- 
tions  to  which  it  led. 

Romulus  is  represented'  as  dividing  his  small  territory 
among  the  members  of  his  infant  community  at  the  rate  of 
two  jugera  (each  extending  to  two-thirds  of  an  English 
acre)  a-piece,  as  inherita,ble  property.  The  whole  district, 
however,  was  not  thus  assigned ;  one  portion  was  Set  apart 
for  the  service  of  the  gods  and  for  the  royal  domains;  and 
another  was  reserved  as  common  land  for  pasture.  The 
stock  kept  on  the  common  land  served  to  eke  out  a  main- 
tenance which  two  Jugera  could  not  otherwisehave  furnished 
to  a  family,  and  an  agistment  was  paid  to;  the  common- 
wealth for  the  pasturage.  It  is  probable  tliat  the  same 
principle  prevailed  under  the  regal  government,  and  that 
fluccessive  adjustments  of  the  territory  were  made.  Such 
a  law  existed  among  those  of  Servius  Tulliua  The  equality 
of  property vthus  established  seems  to  have  been  considered 
as  a  fundamental  principle  of  the  Roman  constitution;  and 
the  agrarian  laws  were  regarded  as  the  necessary  means  of 
wresting  from  the'  large  proprietors  the  possessions  which 
they  had  illegally  acquired.  Machiavelli  and  Montesquieu 
both  participate  in  this  mistake,  and  are  far  from  condemn- 
ing  the  agrarian  laws,  even  when  taken  in  the  common 
meaning.  The  former  alleges  that  the  interest  of  «very 
republic  requires  that  the  state  should  be  rich  and  tbe 
citizens  poor,  and  thus  justifies  the  assumed  spoliation^ 
while  Montesquieu  receives  it  as  an  historical  fact  that 
Romulus  adopted  the  principle  of  equality  in  his  original 
distribution  of  the  territory  of  Rome  as  the  future  ground 
of  her  strength,  and  that  the  tribunitian  contests  were  but 
attempts  to  restore  the  original  constitution.  Adam  Smith 
(WeaUh  of  Nations,  b.  iv.  chap,  vii  part  L)  assents  to  the 
same  interpretation,  without,  however,  any  expression  o£ 
approval 

The  correct  interpretation  of  the  agrarian  laws  mtist  thus 
be  considered  as  of  modem  date.  Amidst  the  violence  ol 
the  French  Revolution  a  scheme  for  the*  equal  division  of 
the  national  property  was  advocated,  with  great  popular 
favour,  by  some  of  the  frantic  leaders,  who  sought  a  sanc- 
'  tion  for  ^eir  extravagance  in  precedents  drawn  from  the 
ancient  republics,  and  particularly  from  the  agrarian  laws 
of  the  Romans.  The  subject  was  thus  invested  with  a  new 
interest,  and  engaged  the  attention  of  Professor  Heyne  of 
G5ttingen,  whoOin  1793  {0/nts,  Acad.  iv.  360-373)  ad: 
dressed  to  the  members  of  his  university  a  paper  in  which 
he  successfully  combated  the  opinions  which,  up  till  that 
time,  had  been  entertained  respecting  them,  and  showed 
that  their  object  had  been  entirely  misunderstood.  Other 
writers,  as  Heeren  and  Hegewisch,  embraced  and  iUustrated 
his  views;  but  it  Avas  reserved  for  the  acuteness  and  learn- 
i&g  of  Niobuhr  fully  to  develop  the  theory  which  had  b^cu 


suggested,  and  to  demonstrate  the  fact "  that  the  agraiiao 
laws  of  the  Romans  were  in  no  case  intended  to  interfere 
with  or  affect  private  property  in  land,  but  related  exclo- 
sively  ta  the  public  domain."  The  theory  of  Niebuhr  was 
too  startling  to  meet  with  universal  approval  It  has 
accordingly  been  assailed  by  Rudorff,  Dureau  de  la  Malle 
{Econ.  Polit.  Vies  BoTnames),  Puchta,  and  others,  who  have 
ingeniously  and  plausibly  supported  the  opinions  fonnerij 
maintained ;  but  their  arguments  fail  to  produce  conviction. 
{Class,  Mus.,  vol  ii.)  The  language  of  Idvy  poMtim,  when 
referring  to  the  agrarian  laws,  is  inexplic^e  unless  the 
interpretation  of  Niebuhr  be  adopted :  — 


*'  If,"  says  Dr  Arnold,  **  amongst  Niebtihr^s  coontlen  servioa  to 
Roman  history,  any  sinjs^le  one  ipay  claim  our  gratitade  beyond  the 
rest,  it  is  his  explanation  of  the  true  natora  and  character  of  the 
agraria  n  laws.  Twenty-  four  years  have  not  jtt  elapsed  since  he  firat 
pablislied  it,  bnt  it  has  already  overthrown  the  deeply-rooted  fabe 
unpressions  which  prevailed  univemdly  on  the  subject;  and  iu 
truth,  like  Newton's  discoveries  in  natonJ  sdenoe,  is  not  now  to  be 
proved,  bat  to  be  taken  as  the  very  corner-stone  of  all  oar  re- 
searches into  the  internal  state  of  the  Boman  people"  {SiaL  ^ 
Bamu,  vol  ii.) 

In  almost  ^  countries  the  legal  property  of  the  land  has 
been  originally  vested  in  the  sovereign,  whether  we  are  to 
understand  under  that  name  a  single  chief,  a  particular 
portion  of  the  nation,  or  the  people  at  lai^ge.  In  the  same 
manner,  the  property  of  ftlL  the  luid  in  a  conqawed  oountiy 
was  held  to  be  transferred  to  the  sovereign  power  in  the 
conquering  state,  and  was  adbnuned  with  more  or  less  rigour 
as  circumstances  seemed  to  require  From  the  earliest  times 
a  portion  of  the  lUmian  territory  was  thus  regarded  as  the 
property  of  the  state,  and  the  profits  arising  from  it  were 
applied  to  the  public  service,  'pie  public  domain  {dger 
pubiicus)  was  at  first  small,  but  was  gradually  extend^l  by 
the  right  of  conquest  till  it  embraced  a  large  portion  of  the 
whole  peninsula.  In  this  process  of  ex^nsion  the  sub- 
jugated conununities  were  frequently  mulcted  of  a.  propor- 
tion of  their  lands,  varying  according  to  the  alleged  offence 
or  the  resistance  which  they  had  offered  to  ihe  arms  of  the 
conquerors.  Thus  the  Boil  were  deprived  of  one-half  of 
their  territory;  the  Hemici  forfeited  two-thirds;  and  the 
whole  of  the  ager  Campanus,  the  richest  district  in  Italy, 
waa  taken  from  the  inhabitants  of  Capua  on  the  capture  of 
their  city  after  its  revolt  to  Hannibal 

The  lands  thus  acquired  were  disposed  of  in  various  wayai 
A  portion  of  them  was  frequently  sold  by  auction  to  meet 
the  immediate  necessities  of  the  state,  and  was  thus  con- 
veyed in  perpetuity  to  the  purchasera  The  disposal  of  the 
remainder  depended  on  the  nature  and  condition  of  the 
land,  and  its  position  in  reference  to  the  bulk  of  the  com- 
munity- If  in  good  condition  and  at  no  great  distance 
from  the  city,  it  was  frequently  assigned,  in  small  aUot- 
ments  of  seven  jugera  (between  4  and  5  acres),  to  those  of 
the  poorer  citizens,  whose  services  in  war  gave  them  a  claim 
upon  the  state;  while  in  hostile  districts  and  on  exposed 
frontiers  military  colonies  were  planted,  each  colonist 
receiving  a  fixed  quantity  of  land.  In  both  these  cases 
the  land  so  assigned  ceased  to  fonn  part  of  the  public 
domain,  and  became  the  property  of  the  recipients.  In 
some  cases  the'  land,  after  having,  been  assumed  as  public 
property,  was  allowed  to  remain  in  the  hands  of  the  former 
owners,  who  became  the  tenants  of  the  state  for  a  fixed 
period,  and  paid  a  certain  rent  to  the  Roman  exchequer. 

The  preceding  remarks  refer  only  to  arable  or  meadow 
land,  vineyards,  or  olive-gardens,  wluch  could  be  turned  to 
immediate  advantage.  It  is  obvious,  however,  that  in  a 
country  the  greater  part  of  which  was  acquired  by  conquest, 
large  districts  must  have  been  laid  waste,  the  inhabitants 
with  their  housed  destroyed,  and  neither  cultivators  nor 
the  means  of  cultivation  left  Arrangements  of  a  differ- 
ent  description  were  therefore  necessary  for  lands  in  this 
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position.  Wide  ranges  of  country,  fit  only  for  pasture,  had 
to  be  disposed  of,  and  were  available  to  those  alone  who  were 
able  to  stock  them  with  flocks  and  herds,  and  to  provide 
slaves  to  attend  to  and  protect  their  property.  Hence  it 
was  usual  for  the  state  to  invite  persons  possessed  of  the 
necessary  means  to  enter  upon  the  occupation  of  such  lands 
on  advantageous  terms;  an  invitation  with  which  the 
patricians,  as  being  the  wealthy  class,  could  alone  comply. 
The  ordinary  conditions  were,  that  after  the  land  was  again 
brought  into  cultivation,  the  occupants  should  pay  as  rent 
one-tenth  of  the  produce  of  the  corn-lands,  and  one-fifth  of 
the  vines  and  fruit-trees,  with  a  moderate  rate  per  head  for 
sheep  and  cattle  grazing  on  the  public  pastures.  The  lands 
were  not  assigned  for  any  definite  period;  the  occupants 
were  merely  tenants  at  will,  liable  to  extrusion  whenever 
the  state  found  it  necessary  to  employ  the  land  for  any 
other  purpose.  It  was  a  fundamental  principle  of  Roman 
law  that  prescription  could  not  be  pleaded  against  the 
stote;  and  consequently,  though  the  right  of  occupancy 
might  not  only  be  transmitted  from  heir  to  heir,  but  might 
also  be  sold,  no  length  of  time  could  alter  the  precarious 
nature  of  the  tenure  by  which  the  lands  were  held.  The 
state  always  reserved  to  itself  the  power  of  resuming  pos- 
session when  it  thought  fit;  and  though  such  resuinption 
might  in  many  cases  be  attended  by  individual  hardship, 
it  was  nevertheless  justified  by  the  original  contract. 

Much  of  the  obscurity  connected  with  the  Roman  agrarian 
laws  has  arisen  from  a  misapprehension  of  the  meaning  of 
the  words  possidere,  pcMmor,  and  possessio.  These  terms, 
when  used  in  a  strictly  legal  sense,  denote  merely  occupancy 
by  a  tenant,  and  never  imply  an  absolute  right  of  property. 
The  act  of  occupancy  was  termed  «««,  and  the  benefit 
derived  by  the  stutA  fnictus, 

"The  ager  puJblicusr  says  Professor  Ramwy,  "hftvfng  been  ac 
quired  and  occupied  as  explained  above,  numerous  abuses  arose  in 
procMe  of  time:  especially  among  the  tenants  belongmg  to  the 
SoSod  dasB.  Theee^being,  as  we  have  said,  m  the  earlier  ag«.  ex- 
doMvely  patricians,  who  at  the  same  time  moj?I»i"fl  *^«  ?<"°"J- 
Stration  if  public  affairs,  they  were  in  the  habit  of  defrauding  the 
atata,  either  by  neglecting  altogether  to  nay  the  stipdated  gropor- 
tiorof  the  pridu^  or  by  paying  less  tWn  wss  due;  or,  Bnally, 
by  claiming,  what  was  in  reality  ager  puf>ltcus,  as  their  owii  private 
pVoperty ;  ft  being  easy,  of  course,  in  the  absence  of  all  stnct  super- 
SitMdenieandof  scientific  surveys,  to  shift  thejand-marks  which 
sepoisted  pubUc  from  private  property.  Meanwhile  the  defieiencies 
in  the  public  treasury  were  made  up  by  hearier  taxes ;  and  the 
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return  to  meet  all  demands  upon  the  exchequer ;  or,  if  portioned 
out  in  allolmento  among  themselves,  afford  them  the  means  of  sup- 
porting  the  increased  burdens.  These  complaints,  unquestionably 
fWoded  ill  justice,  were  soon  vehemently  expressed,  and  were 
revived  from  time  to  time  more  or  less  loudly,  and  enforced  more 
or  less  earnestly,  according  to  the  state  of  public  feeling  and  the 
ener^  of  the  popuJar  champions.  It  is  true  that  the  wealthier 
plebeuus  soon  became  tenants  of  the  ager  publicus  as  well  as  the 
pfttricians  ;  but  although  this  circumstance  materially  strengthened 
the  hands  of  the  occupiers,  it  did  not  improve  the  condition  of  the 
poor,  or  make  thep  less  keenly  alive  to  the  injustice  of  the  system 
against  which  they  protested.'^    {MantuU  0/ Bom,  ArUiq.  pw  228.) 

Aasoming,  then,  that  the  agrarian  laws  had  for  their 
sole  object  the  distribution  and  management  of  the  public 
UodB  {agtr  publicw),  their  efifect  must  have  been  felt  in 
two  waysr—^l.)  In  enforcing  the  regular  payment  of  rent 
from  the  occupants,  preventing  them  from  exceeding  the 
limits  assigned  to  them,  and  compelling  the  surrender  of 
portions  for  division  among  the  poorer  citizens;  and  (2.) 
Ih  insisting  upon  the  immediate  application  of  newly- 
acquired  territories  to  the  establishment  of  colonies,  or  its 
ftagignment  to  individuals.  It  is  obvious  that  the  laws 
first  referred  to,  as  involving  long-established  interests, 
would  necessarily  lead  to  violent  contests. 

The  first  agrarian  law,  properly  so  called,  was  proposed  and 
-^  t^Sp.  Caseins  Yiscvllmua,  when  consul,  486  B.C.  (Li v.  ii. 


41,  Dionys.  viii.  76),  but  respecting  the  provisions  of  ibis  we  have  no 
precise  information.  Cassius  was  hiroaelf  a  palriciaii,  and  we  may 
therefore  infer  that  the  law  did  not  encroach  upon  the  just  rights 
of  th«  dominant  class  to  which  he  belonged.  It  is  not  the  object  of 
this  article  to  trace  in  detail  the  various  measures  which  were  pro- 
posed, and  the  agiUtions  with  which  they  were  severally  attended. 
Three  such  are  recorded  during  the  4th  century  b.c.  (Liv.  iv.  36, 
47.  48) ;  but  by  far  the  most  important  measure  of  this  class,  and 
that  which  served  as  the  model  of  nearly  all  subsequent  agrarian 
laws,  was  that  carried  by  C.  Licinius  Stolo,  vhen  tribune  of  the 
people,  in  367  B.o.  (Liv.  vi  42).  The  provisions  of  this  law  were  : 
(1.)  That  no  one  should  occupy  more  than  500  iugera  (about  338 
acres)  of  the  public  land  ;  (2.)  That  none  should  have  more  than 
100  large  and  £00  small  cattle  grazing  on  the  public  pastures ;  and 
(3.)  That  every  occupant  of  the  public  lands  should  employ  a 
cerUin  proportion  of  free  labourere  in  cultivating  it  Niebuhr 
(vol.  iii.  p.  11.  &c  Bng.  transl.)  has  endeavoured  to  supply  the 
other  details ;  but  these  can  be  received  merely  as  ingenious,  and 
it  may  be  successful,  conjectures.  For  an  able  controverey  as  to 
this  law  see  Class.  Museum,  vol.  ii.  *._,... 

After  the  excitement  occasioned  by  the  passing  of  the'Licmian 
law  had  subsided,  two  centuries  were  allowed  to  pass  with  only  a 
single  interference  (Valer.  Max.  v,  4,  5  ;  Polyb.  li.  21)  with  the 
occupants  of  the  public  lands  ;  and  during  that  time  large  additions 
had  oeen  made  to  the  possessions  of  the  state  by  the  confiscations 
consequent  vpon  the  second  Punic  war.  I^  the  meantime  the 
wealthier  families  had  extended  their  poasessioris  greatly  beyond  the 
limits  prescribed  by  the  Licinian  law  -,  while  the  small  proprietors 
had  disappeared,  and  the  poor  continued  to  increase.  In  133  B.C., 
Tiberius  Gracchus  proposed  and  carried  a  modification  of  the 
Licinian  law  (Liv.  .^.  Iviii. ;  Apijian.  i.  9),  which  his  premature 
death  prevented  from  being  carrieci  into  effect ;  and  a  similar  result 
attended  the  enactment  of  his  brother  (Liv.  Ejiit.  Ix.)  Both  were 
set  aside  or  eluded  after  the  death  of  Caius.  During  the  period 
which  preceded  the  subversion  of  the  republic  various  other  laws 
were  passed  for  the  distribution  of  the  public  lands  ;  but  these  it  is 
not  necessary  to  enumerate*  It  may  be  mentioned,  in  conclusion, 
as  a  significant  fact,  that  the  prominent  advocates  of  the  agrarian 
laws,  Cassius,  Licinius,  and  the  Gracchi,  all  belonged  to  the  class 
which  would  have  been  injured  by  their  operation  bad  they  led  to 
an  undue  interference  with  private  propjerty.  (o.  r. ) 

AQREDA,  a  town  of  Spam,  in  the  province  of  Old 
Castile,  23  miles  N.E.  of  Soria.  It  is  the  chief  town  of 
the  mountainous  district  of  the  same  name,  and  is  built 
on  the  skirts  of  the  Sierra  Moncayo.  At  Agreda  the  river 
Queiles  is  crossed  by  a  fine  stone  bridge  of  one  arcL 
Population,  3120. 

AORICOLA,  Cn>eu8  Julius,  was  born  at  Forum  Julii, 
now  Fr^jus,  in  Provence.  37  a.d.,  and  was.  in  Vespasian's 
time  made  lieutenant  to  Vettius  Bolanus  in  Britain.  Upon 
his  return  he  was  ranked  by  that  emperor  among  the  patri- 
cians, and  made  governor  of  Aquitania.  This  post  he 
held  for  three  years ;  he  then  was  recalled  to  Rome,  and 
chosen  consul,  Britain  being  assigned  to  him  as  his  pro- 
vince (78  A. D.)  Here  he  reformed  many  abuses  created 
by  his  predecessors,  put  a  stop  to  extortion,  and  caused 
justice  to  be  impartially  administered.  In  the  spring  of 
79  he  marched  towards  the  north,  where  he  made  new 
conquests,  and  ordered  forts  to  be  built  for  the  Romans  to 
winter  in.  He  spent  the  following  winter  in  concerting 
schemes  to  bring  the  Britons  to  conform  to  the  Roman 
customs.  He  thought  the  best  way  of  diverting  them 
from  their  wariike  propensities  was  to  soften  their  rough 
manners  by  proposing  to  them  new  kinds  of  pleasure,  and 
inspiring  them  with  a  desire  of  imitating  the  Roman  man- 
ners. He  encouraged  the  erection  of  magnificent  temples^ 
porticoes,  baths,  and  other  fine  buildings.  The  British 
nobles  at  length  had  their  sons  educated ;  and  they  who 
before  had  the  utmost  aversion  to  the  Roman  language 
now  began  to  study  it  with  great  assiduity.  They  likewise 
adopted  the  Roman  dress ;  and,  as  Tacitus  observes,  they 
were  brought  to  consider  those* things  as  marks  of  polite- 
ness which  were  only  so  many  badges  of  slavery.  Agri- 
cola,  in  his  third  campaign,  advanced  as  far  as  the  Solway; 
and  in  his  fourth  he  subdued  the  nations  betwixt  the  Sol- 
way  and  the  friths  of  Forth  and  Clyde,  into  which  the 
rivers  Bodotria  and  Qlotta  discharged  themselves;  and 
here  he  built  a  chain  of  fortresses  to  check  the  nations  yet 
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onoonquered.  In  his  fifth  he  fixed  gairisona  along  the 
western  coafite,  over  against  Ireland.  In  his  sixth  cam- 
paign he  j)as8ed  the  nver  Bodotria ;  ordering  his  fleet,  the 
first  which  the  Romans  ever  had  in  those  parts,  to  row 
along  the  coasts  and  take  a  view  of  the  northern  parts. 
The  fleet  sailed  round  by  the  northern  and  western  coasts, 
and  first  proved  Britain  to  be  an  island.  In  the  following 
spring,  the  Britons  raised  an  army  of  30,000  men,  under 
the  command  of  Galgacus,  to  oppose  the  invaders.  In  the 
engagement  that  ensued  at  the  foot  of  the  Grampians  the 
Romans  gained  the  victory^  and  10,000  of  the  Britons  are 
said  to  have  been  killed.  This  happened  in  the  reign  of 
the  emperor  Domitian,  who,  growing  jealous  of  the  jglory  - 
of  Agricola,  recalled  him,  under  pretence  of  making  him 
governor  of  Syria.  Agricola  was  in  Britain  folly  seven 
years,  from  78  to  85  a..d.  ;  and  he  died  on  the  23d  August, 
93  A.D.,  when  he  had  attained  the  age  of  55.  Agricola 
was  a  man  of  great  integrity ;  he  possessed  high  military 
talents,  together  with  administrative  abilities  of  the  first 
rank.  The-IJfe  of  Agricola,.  vHtten  by  his  son-in-law, 
the  historian  Tacitus,  is  a  model  of  simple  af  d  dignified 
biography. 

AGRICOLA,  Christoph  L^Wio,  landscape-painter, 
was  bom  at  Regensburg  on  the  5th  Nov.  1667,  and  died 
at  the  same  place  in  1719.  He  spent  a  great  part  of  his 
life  in  travel,  visiting  England,  Holland,  aiid  France,  and 
residing  for  a  considerable  period  at  Naples.  His  numer- 
ous landscapes,  chiefly  cabinet  pictures,  are  remarJcable 
for  fidelity  to  nature,  and  especially  for  their  skilful  repre- 
sentation of  varied  phases  of  climate.  In  composition 
his  style  shows  the  influence  of  Caspar  Poussin,  while 
in  light  and  colour  he  imitates  Claude  Lorraine.  His 
pictures  are  to  be  found  in  Dresden,  Brunswick,  Vienna, 
Florence,  Naples,  and  many  other  towns  of  both  Germany 
and  Italy. 

AGRICOLA  (originally  La.kdmann),  Georo,  a  famous 
mineralogist,  bom  at  Glauchau  in  Saxony,  on  the  24th 
March  1494.  After  studying  at  Leipsic  and  in  Italy,  he 
practised  for  some  time  as  a  physician  at  Joachimsthal  in 
Bohemia.  In  1531  he  was  enabl^  to  gratify  his  natural 
inclination,  towards 'the  study  of  geology  and  mineralogy 
by  removing  to  the  mining  district  of  Chemnitz  in  Saxony, 
where  he  had  been  appointed  professor  of  chemistry.  The 
results  of  his  laborious  investigations  are  chiefly  to  be  found 
in  his  great  work  De  Re  AfetaUica  f  Basle,  1546),  which 
describ^  minutely  the  various  methods  of  mining,  of  rais- 
ing and  dressing  the  ore,  and  of  smelting,  and  contains  a^ 
number  di  curious  woodcuts.  It  has  been  several  times 
reprinted,  and  a  German  translation  by  Lehmann  appeared 
at  Fceyberg  in  1806-10.  He  also  wrote  De  Oriu  et 
Causis  SubUrraneorum^  De  Animaniibus  Subterraneorum, 
De  Naiura  Fossilium,  besides  other  works.  Agricola  was 
the  first  to  raise  mineralogy  to  the  dignity  of  a  science, 
and  he  developed  it  to  such  an  extent  that  no  substantial 
advance  was  made  upon  his  results  until  the  middle  of 
the  1 8th  centuiy.  He  died  at  Chemnitz  on  the  2 1  st  Novem- 
ber 1555. 

AGRICOLA,  JoojLNN  Friedrich,  musician,  was  bom 
at  Dobitschen  in  Saxe-Altenburg,  on  the  4th  Jan.  1720, 
and  died  in  1774.  While  a  student  of  law  at  Leipsic  he 
studied  music  under  John  Sebastian  Bach.  In  1741  he 
went  to  Berlin,  where  he  placed  himself  under  Quanz  for 
instmction  in  musical  composition.  He  was  soon  gene- 
rally recognised  as  pne  of  the  most  skilful  organists  of  his 
iixsjsf.  In  1759,  on  th^  death  of  Graun,  he  was  appointed 
kapellmeister  to  Frederick  11.  He  composed  several 
operas  of  great  merit,  as  well  as  instrumental  pieces 
and  dhurch  music.  His  reputation  -chiefly  rests,  how-^ 
ever,  on  his  tl^eoretical  and  critical  pmtings  on,  xfLUsi^ol 
eubjects. 


AQRICOLA  (originally  Scbnitter  or  ScuwEiDtaX 
JoBAJfNES,  one  of  the  foremost  of  the  German  refonE«»r5, 
was  bora  on  the  20th  April  1492,  at  Eisleben,  whence  h* 
is  sometimes  .called  Magister  Islebius.  He  studied  ./. 
Wittenberg,  where  he  soon  gained  the  friendships  Lulic . 
In  1519  hd  accompanied  Luther  to  tb*.  jreat  asscmblj  d 
German  divines  at  Leipsic,  and  acted  as  recording  secre- 
tary. After  teaching  for  some  time  in  Wittenberg,  he  wcr.: 
to  FVankfort  in  1 525  to  bstablish  the  worship  according 
to  the  reformed  religion.  Ho  had  resided  there  only  i 
month  when  he  was  induced  to  go  to  Eisleben,  where  be 
remained  till  1526  as  teacher  in  the  school  of  St  Andrew, 
and  preacher  in  the  Nicolai  church,  enjoying  great  popu- 
larity in  the  latter  capacity.  In  1536  he  was  recalled  to 
Wittenberg  to  fill  a  professorial  chair,  and  was  welcomed 
by  Luther.  Almost  immediately  afterwards,  however,  a 
controversy,  which  had  been  begun  ten  years  before  and 
been  temporarily  silenced,  broke  out  afresh  with  greater 
violence.  Agricola  was  the  first  to  teach  the  views  which 
Luther  was  the  first  to  stigmatise  by  the  now  well-known 
name  Antinomtan.  «He  held  that  while  the  unregenerate 
were  still  under  the  law,  Christians  were  entirely  free  from 
it,  being  under  the  gospel  alone.  He  denied  that  Chris- 
tians owed  subjection  to  any  part  of  the  law,  even  the 
Decalogue,  as  a  rule  of  life.  Luther  conducted  the  argu- 
ment v.'ith  his  usual  vehemence,  and  there  was  in  the  heat 
of  controversy  prpbably  a  good  deal  of  misrepresentation 
on  both  sidea  In  1540  Agricola  left  Wittenberg  secretly 
for  Berlin,  where  he  published  a  letter  addressed  to  the 
elector  of  Saxony,  which  was  generally  interpreted  as  a  re- 
cantation of  his  obnoxious  views.  Luther,  however,  seems 
not  to  have  so  accepted  it,  and  Agricola  remained  at  Ber- 
lin. The  elector  Joachim  IL  of  Bcandenburg  having 
taken  him  into  his  favour,  appointed  him  court  preacher 
and  general  superintendent.  He  held  both  offices  until 
his  death  in  1566,  and  his  career  in  Brandenburg  was  one 
of  great  activity  and  great  influence.  Along  with  the 
Cat]^olic  bishops  Von  Pflug  and  Michael  Halding  he  pre- 
pared the  Augsburg  Interim  of  1548.  Agricola  wrote  a 
number  of  theological  works  which  are  now  of  little  in- 
terest. He  was  the  first  to  make  a  collection  of  Gennao 
proverbs,  which  he  illustrated  wjth  an  appropriate  com- 
mentary. The  most  complete  edition  is  that  published  at 
Wittenberg  in  1592. 

AGRICOLA,  RoDOLPHUs  (originally  Roelof  Extts- 
hann),  a  distinguished  scholar,  bora  at  Bafilo,  near  Gron- 
ingen,  in  1443.  He  was  educated  at  Lou  vain,  where  ha 
graduated  as  master  of  arts.  After  residing  for  some  time 
in  Paris,  he  went  in  1476  to  Ferrara  in  Italy,  and  attendei 
the  lectures  of  the  celebrated  Theodore  Gaza  on  the  Greek 
language.  Having  visited  Pavia  and  Rome,  he  returned 
to  his  native  country  about  1479,  and  was  soon  afterwards 
appointed  syndic  of  Grbn ingen.  In  1482,  on  the  invita- 
tion of  Dalberg,  bishop  of  Worms,  whose  friendship  hs 
had  gained  in  Italy,  he  accepted  a  professorship  at  Hodel* 
berg,  and  f9r  three  years  delivered  lectures  in  that  univer* 
sity  and  at  Worms  on  the  literature  of  Greece  and  Bome. 
By  his  peraonal  influence  much  more  than  by  his  writings 
he  did  a  great  deal  for  the  promotion  bf  learning  in  Crer- 
many.  Hallam  says  that  **  no  German  wrote  so  pnxe  a 
style,  or  pbssessed  so  large  a  portion  of  classical  leariODg,''' 
and  the  praises  of  Erasmus  and  other  critics  of  the  g^eisr 
tion  immediately  succeeding  Agricola's  are  onstintedi  In 
his  opposition  to  the  scholastic  philosophy  he  seems  to  hare 
m  some  degree  anticipated  the  coming  of  that  great  revela- 
tion in  which  many  of  bis  pupils  were  conspicuous -actors. 
He  died  at  Heidelberg  m  1485.  His  pnncipal  wbrk  is 
the  De  liipjentione  Dialeciica,  in  which  he  attempts  to  change 
ihd  scholastic  philosophy  of  the  day.  (See  Vita  et  Meriia 
Rudolphi  AoricolcB,  by  '^  F.  Tresling,  Groningen,  1830). 
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r  would  be  interesting  to  know  how  the  nations  of 
antiquity  tilled,  and  sowed,  and  reaped  j  what  crops 
they  cultivated,  and  by  what  methods  they  cono|rted  them 
into  food  and  raiment  But  it  is  to  be  regrett^  that  the 
records  which  have  come  down  to  us  are  aU  but  silent  upon 
these  homely  topics. 
storica]  In  Mr  Hoskyn^s  admirable  treatise^  we  have  an  excellent 
tumary.  specimen  of  what  may  yet  be  done  to  recover  and  construct 
-  an  authentic  histoiy  of  the  Agriculture  of  the  ancients, 
from  the  casual  allusions  and  accidental  notices  of  rural 
ftlTaira  which  lie  thinly  scattered  through  ithe  body  of 
general  literature;  and,  more  especially,  from* those  myste- 
rious records. of  the  past,  which  are  now  being  rescued 
from  their  long  burial  under  the  ruins  of  some  of  the  most 
famous  cities  of  antiquity.  Although  comparatively  little 
baa  been  found  in  such  records  bearing  directly  upon  the 
subject,  we  must  not  despair  of  the  learned  industry  and 
masterly  skill  of  an  advancing  and  searching  criticism, 
gathering  together  these  gleams  of  light,  and  niaking  them 
happily  converge  upon  the  darkness  which  has  hitherto 
interposed  between  us  and  a  circumstantial  knowledge  of 
the  methods  ancLdetails  of  ancient  husbandry. 
Every  reader  of  the  Bible  is  familiar  with  its  frequent 
.  references  to  Egypt  as  a  land  so  rich  in  com,  that  it  not 
only  produced  abundance  for  its  own  dense  population, 
but  yielded  supplies  for  exportation  to  neighbouring  coun- 
tries. Profane  history  corroborates  these  statements. 
Diodorus  Siculus  bears  explicit  testimony  to  the  skill  of 
the  farmen  of  ancient  Egypt..  He  informs  us  that  they 
were  acquainted  with  the  benefits  of  a  rotatbn  of  crops, 
and  were  skilful  in  adapting  these  to  the  soU'  and  to  the 
seasons.  The  ordinary  annual  supply  of  com  furnished  to 
Rome  has  been  estimated  at  20,000,000  busheb.  From 
the  same  author  we  also  leam  that  they  fed  their  cattle 
with  hay  during  the  annual  inundation,  an^  at  other  times 
tethered  them  in  the  meadows  on  green  clover.  Their 
fiocks  were  shorn  twice  annually  (a  practice  common  in 
several  Asiatic  countries),  and  their  ewes  yeaned  tw|ice 
a  year.  For  religious  as  well  ai  economical  reasons,  they 
were  great  rearers  of  poultry,  and  practised  artificial 
h^ching,  as  ait  the  present  day.  The  abundance  or  scarcity 
of  the  ktrvests  in  E!g3rpt  depended  chiefly  upon  the  height 
of  the  annual  inundation.  If  too  low,  mudi  of  the  land 
could  not  be  sown,  and  scarcity  or  famine  ensued.  On 
the  other  hand,  great  calamities  Well  the  country  when 
the  Nile  roee  much  above  the  average  leveL  Cattle  were 
drowned,  villages  destroyed,  and  the  crops  necessarily 
much  diminished,  as  in  such  cases  many  of  the  fields 
were  still  under  water  at  the  proper  seed  time.  In 
1818  a  calamity  of  this  kind  took  place,  *when  the 
river  rapidly  attained  a  height  of  3|  feet  above  the  proper 
level 

It  is  from  the  paintings  and  inscriptions  with  which  the 
ancient  Egyptians  decorated  their  tombs  that  we  get  the 
fullest  insight  int6  the  state  of  agriculture  amongst  this 
remarkable  people.  Many  of  these  paintings,  after  the 
lapse  of  two  or  three  thousand  years,  retain  the  distinctness 
of  outline  and  brilliancy  of  colour  of  recent  productions. 
The  acquaintance  which  these  give  us  with  their  occupations, 
attainments,  and  habits  is  truly  marvellous,  and  fills  the 
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reader  Of  such  works  as  Wilkinson's  £^ppl  with  perfect 
amazement  Every  fresh  detail  seems  to  give  confirmation 
to  that  ancient  saying,  "  There  is  nothing  new  under  the 
sun.''  The  pictures  referring  to  rural  affairs  disclose  a 
state  of  advancement  at  that  early  date  which  may 
well  lead  us  to  speak  modestly  of  our  own  attainments 
An  Ilgyptian  viuA  comprised  all  the  conveniences  of  a 
European  one  of  the  present  day.  Besides  a  mansion  lyith 
nimierous  apartments,  there  were  g^dens,  orchards,  fish- 
ponds, and  preserves  for  game.  Attached  to  it  was  a 
farm-yard,  with  sheds  for  cattle  and  stables  for  carriage 
horses.  A  steward  directed  the  tillage  operations,  super- 
intended the  labourers,  and  kept  account  of  the  produce 
and  expenditure.  The  grain  was  stored  in  vaulted  chambers 
funuahed  with  an  opening  at  the  top,  reached  by.  steps, 
into  which  it  was  emptied  from  sacks,  and  with  an  aperture 
below  for  removing  it  when  required.  Hand-quems, 
similar  to  our  own,  were  used  for  grinding  com ;  but  they 
had  also  a  larger  Idnd  worked  by  oxen.  In  one  painting, 
in  which  the  sowing  of  the  grain  is  represented,  a  plough 
drawn  by  a  pair  of  oxen  goes  first ;  next  comes  the  sower 
scattering  the  seed  from  a  basket;  he  is  followed  by  another 
plough;  whilst  a  roller,  drawn  by  two  horses  yoked  abreast, 
completes  the  operation.  The  steward  stands  by  super- 
intending the  whole.  Nothing,  however,  conveys  to  us  so 
full  an  impression  of  the  advanced  state  of  civilisation 
amongst  the  ancient  Egyptians  as  the  value  which  they 
attached  to  land,  and  the  formalities  which  they  observed 
in  the  transfer  of  it  In  the  time  of  the  Ptolemies,  their 
written  deeds  of  conveyance  began  with  the  mention  of  the 
reign  iq  which  they  were  executed,  the  name  of  jhe 
president  of  the  court,  and  of  the  derk  who  drew  them. 
The  name  of  the  seller,  with  a  description  of  his  personal 
appearance,  his  parentage,  profession,  and  residence,  was 
engrossed.  The  nature  of  the  land,  its  extent,  aituation, 
and  boundaries ;  the  name  and  appearance  of  the  purchaser 
were  also  included.  A  clause  of  warrandice  and  an  explicit 
acceptance  by  the  purchaser  followed,  ana  finally  the  deed 
was  attested  by  numerous  witnesses  ^so  many  as  sixteen 
occur  to  a  trifling  bargain),  and  by  tne  president  of  the 
court 

The  nomades  of  the  patriarchal  ages,  like  the  Tartar,  Judea . 
and  perhaps  some  of  the  Moorish  tribes  of  our  own,  whilst  Patriarclial 
maiiUy  dependent  upon  their  flocks  and  herds,  practised  ^^^ 
also  agriculture  proper.  The  vast  tracts  over  which  they 
roamed  were  in  o^nary  circumstances  common  to  all 
shepherds  alike.  During  the  summer  they  frequented  the 
mountainous  districts  and  retired  to  the  valleys  to  winter. 
Vast  flocks  of  sheep  and  of  goats  constituted  the  chief 
wealth  of  the  nomades,  although  they  also  possessed 
animals  of  the  ox  kind.  When  these  last  were  possessed 
in  abundance,  it  seems  to  be  an  indication  that  tillage 
was  practised.  We  leam  that  Job,  besides  immense 
possessions  in  flocks  and  herds,  had  500  yoke  of  oxen, 
which  he  employed  in  ploughing,  and  a  "very  great 
husbandry."  Isaac,  too,  ooigoined  tillage  with  pastoral 
husbandly,  and  that  with  success,  for  we  read  that  he 
sowed  in  the  land  Gerar,  and  reaped  an  hundred-fold 
— a  return  which,  it  would  appear,  in  some  favoured 
regions,  occasionally  rewarded  the  labour  of  the  husband- 
man. In  the  parable  of  the  sower,  our  Lord  (grafting  his 
instructions  upon  the  habits,  scenery,  and  productions  of 
Palestine),  mentions  an  increase  of  thirty,  sixty,  and  an 
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hundred  fold.  Suph  increase,  although  for  above  the  average 
rate,  was  sometimes  even  greatly  exceeded,  if  we  take  the 
authority  of  Herodotus,  Strabo,  and  Pliny. 

Along  with  the  Babylonians,  Egyptians,  and  Romans, 
the  Israelites  are  classed  as  one  of  the  great  agricultural 
nations  of  antiquity.-  The  sojourn  of  the  Israelites  in 
Egypt  trained  them  for  the  more  purely  agricultural 
life  that  awaited  them  on  their  return  to  take  posses- 
sion of  Canaan.  Nearly  the  whole  population  were 
virtually  husbandmen,  and  personally  engaged  in  its  pur- 
suits. Upon  their  entrance  into  Canaan,  they  found 
the  country  occupied  by  a  dense  population  possessed  of 
walled  cities  and  innumerable  villages,  masters  of  great 
accumulated  wealth,  and  subsisting  on  the  produce  of  their 
highly  cultivated  soil,  which  abounded  with  vineyards  and 
oliveyards.  It  was  so  rich  in  grain,  that  the  invading 
army,  numbering  601,730  able-bodied  men,  with  Cheir  wives 
and  children,  and  a  mixed  multitude  of  camp-followers, 
found  "  old  com  "  in  the  land  sufficient  to  maintain  them 
from  the  day  that  they  passed  the  Jordan.  The  Mosaic 
Institute  contained  an  agrarian  law,  based  upon  an  equal 
division  of  the  soil  amongst  the  adult  males,  a  census  of 
whom  was  taken  just  before  •their  entrance  into  Canaan. 
Provision  was  thus  made  for  600,000  yeomen,  assign- 
ing (according  to  different  calculations)  ftom  sixteen 
to  twenty-five  acres  of  land  to  each.  Tins  land,  held  in 
direct  tenure  from  Jehovah,  their  sovereign,  was  strictly 
inalienable.  The  accumulation  of  debt  upon  it  was  pre- 
vented by  the  prohibition  ol  interest,  the  release  of  debts 
every  seventh  year,  and  the  reversion  of  the  land  to  the 
proprietor,  or  his  heirs,  at  each  return  of  the  year  of  jubilee. 
The  owners  of  these  small  farms  cultivated  them  witli  much 
care,  and  rendered  them  highly  productive.  They  were 
favoured  with  a  soil  extremely  fertile,  and  one  whidi  their 
skill  and'  diligence  kept  in  good  condition.  The  stones  were 
carefully  cleared  from  the  fields,  which  were  also  Watered 
from  canals  and  conduits,  communicating  with  the  brooks 
and  streams  with  which  the  country  "was  well  watered 
everywhere,"  and  enriched  by  the  application  of  manures. 
The  seventh  year's  fallow  prevented  the  exhaustion  of  the 
sou,  which  was  further  enriched  by  the  burning  of  the 
weeds  and  spontaneous  growth  of  the  Sabbatical  year. 
The  crops  chiefly  cultivated  were  wheat,  millet,  bwley, 
beans,  and  lentiles ;  to  which  it  is  supposed,  on  grounds 
not  improbable,  may  be  added  riee  and  cotton.  The  ox 
and  the  ass  were  used  for  labour.  The  word  "oxen," 
which  occurs  in  our  version  of  the  Scriptures,  as  well  as  in 
the  Septuagint  and  Vulgate,  denotes  the  species,  rather 
than  the  sex.  As  the  Hebrews  did  not  mutilate  any  of 
their  animals,  bulls  were  in  common  use.  The  quantity 
of  land  ploughed  by  a  yoke  of  oxen  in  one  day  was  called 
a  yoke  or  acre.  Towards  the  end  of  October,  with  which 
month  the  rainy  season  begins,  seedtime  commenced,  and 
of  course  does  so  stilL  The  seedtime,  begun  in  October, 
extends,  for  wheat  and  some  other  white  crops,  through 
November  and  December ;  and  barley  continues  to  be  sown 
until  about  the  middle  of  February.  The  seed  appears  to 
have  been  sometimes  ploughed  in,  and  at  other  times  to 
have  been  covered  by  harrowing.  The  cold  winds  which 
prevail  in  January  and  February  frequently  injured  the 
crops  in  the  more  exposed  and  higher  districts.  The  rainy 
season  extends  from  October  to  April,  during  which  time 
refreshing  showers  fall,  chiefly  during  the  night,  and  gene- 
rally at  intervals  of  a  few  days.  The  harvest  was  earlier 
or  later  as  the  rains  towards  the  end  of  the  season  were 
more  or  less  copious.  It,  however,  generally  commenced 
in  April,  and  continued  through  May  for  the  different  crops 
to  succession.  In  the  south,  and  in  the  plains,  the  harvest, 
as  naight  be  expected,  commenced  some  weeks  earlier  than 
to  the  northern  and  mountainous  districts.     The  slopes  of 


the  hills  were  carefully  terraced  and  irrigated  wherever 
practicable,  and  on  these  slopes  the  vine  and  olive  were 
cultivated  with  great  success.  At  the  same  time  the  hill 
districts  and  neighbouring  desertb  afforded  pasturage  for 
numerous  flocks  and  herds,  and  thus  admitted  of  the 
benefits  of  a  mixed  husbandry.  With  such  political  and 
social  arrangements,  and  under  the  peculiarly  felicitous 
climate  of  Judea,  the  country  as  a  whole,  anu  at  the  more 
prosperous  periods  of  the  commonwealth,  must  have  ex- 
hibited such  an  ei^ample  of  high  cultivation,  rich  ^^nd  varied 
produce,  and  wide-spread  plenty  and  contentment,  as  the 
world  has  never  yet  elsewhere  produced  on  an  equally 
extensive  scale.  Not  by  a  figure  of  speech  but  literaUy. 
every  Israelite  sat  under  the  shadow  of  his  own  viiie  and 
fig-tree;  whilst  the  country  as  a  whole  is  described  (2 
Kings  xviii.  32)  as  "  a  land  of  com  and  wine,  a  land  of 
bread  and  vineyards,  a  land  of  oil-ulive  and  of  honey." 
An  interesting  illustration  of  the  advanced  state  of  agri- 
culture in  these  ancient  times  is  afforded  by  the  fact,  that, 
making  allowance  for  climatic  differences,  the  numerous 
allusions  to  it  with  which  the  Scriptures  abound  seem 
natural  and  appropriate  to  the  British  farmer  of  the  present 
day. 

The  unrivalled  literature  of  Qreeoe  affords  ns  little  infof-Onaft 
mation  regarding  the  practical  details  of  her  husbandry. 
The  people  who  by  what  remains  to  us  of  their  poetry, 
philosophy,  history,  and  fine  arts,  still  exert  such  an  in- 
fluence in  guiding  our  intellectual  efforts,  in  regulating 
taste,  and  in  moulding  our  institutions,  were  originally  the 
invaders  and  conquerors  of  the  territory  which  they  have 
rendered  so  famous.  Having  reduced  the  aboriginal  tribes 
to  bondage,  they  imposed  upon  them  the  labour  of  cultivat* 
ing  the  soil,  and  hence  both*  the  occupation, '  and  those 
.engaged  in  it,  were  regarded  contemptuously  by  the  domi- 
nant race,  who  addicted  themselves  to  what  they  r^arded 
as  nobler  pursuits.  With  the  exception  of  certain  districts, 
such  as  Boeotia,  the  country  was  naturally  unfavourable  to 
agriculture.  When  we  find,  however,  that  valleys  were 
freed  from  l^kes  and  morasses  by  drainage,  that  rocky 
surfaces  were  sometimes  covered  with  transported  soil,  and 
thiett  they  possessed  excellent  breeds  of  the  domesticated 
animals,  which*  were  reared  in  vast  numbers,  we  infer  that 
agriculture  was  better  understood,  .and  more  carefully 
practised,  than  the  allusions  to  it  in  their  literature  would 
seem  to  warrant. 

Amongst  the  ancient  Romans  agriculture  was  b'ghly  Rom. 
esteemed,  and  pursued  with  earnest  love  and  devoted  atten- 
tion. "  In  all,  their  foreign  enterprises,  even  in  earliest 
times,"  as  Schlegel  remarks,"  they  were  exceedingly  covetous 
of  gain,  or  rather  of  land ;  for  it  was  in  land,  and  in  the 
produce  of  the  soil,  that  their  principal  and  almost  only 
wealth  consisted.  They  were  a  thoroughly  agricultural 
people,  and  it  was  only  at  a  later  period  that  commerce, 
trades,  and  arts,  were  introduced  among  them,  and  ctcu 
then  they  occupied  but  a  subordinate  place."*  Their 
passion  for  agriculture  survived  very  long ;  and  when  at 
length  their  boundless  conquests  introduced  an  unheard-of 
luxury  and  corruption  of  morals,  the  noblest  minds 
amongst  them  were  strongly  attracted  towards  the  ancient 
virtue  of  the  purer  and  simpler  agricultural  times.  ScTeral 
facts  in  Roman  history  afford  convincing  proof,  if  it  were 
required,  of  the  devotion  of  this  ancient  people  to  agricul- 
ture, in  their  best  and  happiest  times.  Whilst  their  arts 
and  sciences,  and  general  literature,  were  borrowed  from 
the  Greeks,  they  created  an  original  literature  of  their  own, 
of  which  rural  affairs  formed  the  substance  and  inspiration. 
Schlegel  and  Mr  Hoskyn  notice  also  the  striking  fact,  that 

1  The  PkUoiophy  o/nistory,  by  Frederick  Von  Schlegel.     Z<oodoiw 
1846,  p.  253. 
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whilst  among  the  Greeks  the  names  of  their  illustrious 
families  are  borrowed  from  the  heroes  and  gods  of  their 
mythology,  the  most  famous  houses  amongst  the  ancient 
Romans,  such  as  the  Pisones,  Fabii,  Lentuli,  &c.,  have 
taken  their  names  from  their  favourite  crops  and  vegetables. 
Perhaps  it  is  not  too  much  to  assert,  that  many  of  those 
qualities  which  ^tted  them  for  conquering  the  world,  and 
perfecting  their  so  celebrated  jurisprudence,  were  acquired, 
or  at  all  events  nourished  and  matured,  by  the  skill,  fore- 
sight, and  persevering  industry,  so  needful  for  the  intelligent 
and  Buocessful  cultivation  of  the  soiL  The  words  ^hicb 
Cicero  puts  into  the  mouth  of  Cato  give  a  fine  picture  of  the 
ancient  Roman  enthusiasm  in  agriculture.  "  I  come  now 
to  the  pleasures  of  husbandry,  in  which  I  vastly  delight 
They  are  not  interrupted  by  old  age,  and  they  seem  to  me 
to  be  pursuits  in  which  ft  wise  man's  life  should  be  spent. 
The  earth  does  not  rebel  against  authority  ;  it  n^er  gives 
back  but  with  usury  what  it  receives.  The  gains  of  hus-' 
baodiy  are  not  what  exclusively  commend  it.  I  am  charmed 
with  the  nature  and  productive  virtues  of  the  soiL  Can 
those  old  men  be  called  unhappy  who  delight  in  the  culti- 
vation of  the  soil  1  In  my  opinion  there  can  be  no  happier 
life,  not  only  because  the  tillage  of  th<.  earth  is  salutsiiy  to 
all,  but  from  the  pleasure  it  yields.  The  whole  establish- 
ment of  a  good  and  assiduous  husbandman  is  stored  with 
wealth ;  it  abounds  in  pigs,  in  kids,  in  lambs,  in  poultry, 
in  milk,  in  cheese,  in  honey.  Nothing  can  be  more 
profitable,  nothing  more  beautiful,  than  a  well-cultivated 
farm." 

In  ancient  Rofne  each  citizen  received,  at  first,  an  aUot- 
ment  of  about  two  English  acres.  After  the  expulsion  of 
the  kinga  this  allotment  was  increased  to  about  six  acres. 
These  small  inheritances  must^  of  course,  have  been  culti- 
vated by-  hard  labour.  On  the  increase  of  the  Roman 
territory  the  allotment  was  increased  to  fifty,  and  afterwards 
even  to  five  hundred  acres.  Many  glimpses  into  their 
methods  of  cultivation  are  found  in  those  works  of  Roman 
authors  which  have  survived  the  ravages  of  time.  Cato 
speaks  of  irrigation,  frequent  tillage,  ^nd  manuring,  as 
means  of  fertilismg  the  soil.  Mr  Ho^yn,  from  whose 
valuable  contribution  to  the  History  of  Agriculture  we  have 
drawn  freely  in  this  historic  summary,  quotes  the  following 
interesting  passage  from  Pliny,  commenting  on  Virgil '} — 
'  Our  poet  is  of  opinion  that  alternate  fallows  should  be 
made,  and  that  the  land  should  rest  entirely  every  second 
year.  And  this  is,  indeed,  both  true  i^d  profitable,  pro- 
vided a  man  have  land  enough  to  give  the  soil  this  repose. 
But  how,  if  his  extent  be  not  sufficient  1 '  Let  him,  in  that 
case,  help  himself  thus.  Let  him  sow  next  year's  whea^crop 
on  the  field  where  he  has  just  gathered  his  beans,  vetche^ 
or  lupines,  or  such  other  crop  as  enriches  the  ground.  For, 
indeed,  it  is  worth  notice  that  some  crops  are  sown  for  no 
other  purpose  but  as  food  for  others,  a  poqr  practice  in  my 
estimation.''  In  another  place  he.  tells  us,  "  Wheat,  the 
later  it  is  reaped,  the  better  it  casts;  but  the  sooner  it  is 
reaped,  the  fairer  the  sample.  The  best  rule  is  to  cut  it 
down  ^bef ore  the  grain  is  got  hard,  when  the  ear  begins  to 
have  a  reddish-brown  appearance.  'Better  two  days  too 
soon  than  as  many  too  late,'  is  a  good  old  maxim,  and  might 
pass  for  an  oracla"  The  foUowing  quotation  from  the 
same  author  is  excellent: — ^''Cato  would  have  this  point 
especially  to  be  considered,  that  the  soil  of  a  farm  be  good 
and  fertile;  also,  that  near  it  there  be  plenty  of  labourers, 
and  that  it  be  not  far  from  a  large  town :  moreover,  that  it 
have  sufficient  means  for  transporting  its  produce,  either  by 
water  or  land.  Also,  that  (he  howe  he  well  built,  and  the 
land  about  it  as  well  managed.     But  I  observe  a  great 

*  Short  InquiTy  into  the  History  t^f  AffriaUiun,  pp.  49-51,  by 
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error  and  self-deception  which  many  men  commit,  who  hold 
opinion  that  the  negligence  and  ill-husbandry  of  the  former 
owner  is  good  for  his  successor  or  after-purchaser.  Now, 
I  say,  there  is  nothing  more  dangerous  and  disadvantageous 
to  the  buyer  than  land  so  left  waste  and  out  of  heart ;  and 
therefore  Cato  counsels  well  to  purchase  land  of  one  who 
has  managed  it  well,  and  not  rashly  and  hand-over-head  to 
despise  and  make  light  of  the  skill  and  knowledge  of 
another.  He  says,  too,  that  as  well  land  as  men,  which 
are  of  great  charge  and  expense,  how  gainful  soever  they 
may  seem  to  be,  yield  little  profit  in  the  end,  when  aU 
reckonings  are  made.  The  same  Cato  being  asked,  what 
was  the  most  assured  profit  rising  out  of  land  ?  made  this 
answer, — '  To  feed  stock  well.'  Being  asked  again, '  What 
was  the  nextt'  he  answered,  'To  feed  vnth  tnoderaticn* 
By  which  an$wer  he  would  seem  to  conclude  that  the  most 
^certain  and  sure  revenue  was  a  low  cost  oj  production.  To 
the  same  point  is  to  be  referred  another  speech  of  his, 
'  That  a  good  husbandman  ought  to  be  a  seller  rather  than 
a  buytr ;'  also, '  that  a  man  should  stock  his  ground  early 
and  well,  but  take  long  time  and  leisure  before  he  be  a 
builder;'* for  it  is  the  best  thing  in  the  world,  according  to 
the  proverb,  'to  make  use,  and  derive  profit,  from  other 
men's  follies.'  Still  when  there  is  a  good  and  convenient 
house  on  the  farm,  .the  master  will  be  the  closer  occupier, 
and  take  the  more  pleasure  in  it ;  and  truly  it  is  a  good 
saying,  that  'the  master's  eye  is  better  than  his  heel.'" 

"  It  is  curious,"  says  Mr  Hoskyn,  "  to  tead  such  passages 
as  these,  and  to  find  the  very  same  subjects  still  handled, 
week  after  week,  in  fresh  and  eager  controversy  in  the 
agricultural  writings  and  periodicals  of  Uie  present  day, 
eighteen  centuries  after  those  opinions  were  written." 

Li  the  later  ages  of  the  empire  sgriculture  was  n^Iected, 
and  those  engaged  in  it  regarcled  with  contempt.  Many 
fair  regions  once  carefully  cultivated,  and  highly  productive, 
were  abandoned  to  nature,  and  became  a  scene  of  desolation, 
the  supplies  of  overgrown  Rome  being  drawn  from  Egypt, 
Sicily,  and  other  provinces^  which  became  notable  as  the 
granaries  of  the  empire. 

Under  the  Goths,  Vandals,  and  other  barbarian  con-Middk 
querors,  agriculture  in  Europe,  during  the  middle  ages,  Aget. 
0eems  to  have  sunk  into  the  lowest  condition  of  neglect  and 
contempt.  We  owe  its  revival,  like  that  of  other  arts  and 
sciences,  to  the  Saracens  of  Spain,  who  devoted  themselves  Spain, 
to  the  cultivation  of  that  conquered  territory,  with  heredi- 
tary love  for  the  occupation,  and  with  the  skilful  application 
of  the  experience  which  they  had  gathered  -in  other  lands 
in  which  they  had  established  their  power.  By  them,  and 
their  successors,  the  Moors,  agriculture  was  carried  in  Spain 
to  a  height  which  perhaps  has  not  yet  been  surpassed  in 
Europe.  It  is  said,  that  so  early  as  the  tenth  century  the 
revenue  of  Saracenic  Spain  alone  amounted  to  £6,000,000 
sterling, — probably  as  much  as  that  of  all  the  rest  of 
Europe  at  that  time.  The  ruins  of  their  noble  works  for 
the  irri^^tion  of  the  soil  still  attest  their  skill  and  industry, 
and  put  to  shame  the  ignorance  and  indolence  of  their 
successors.  The  same  remark  applies  to  the  Spanish 
dominions  in  South  America.  In  the  ancient  empire  of 
Peru  agriculture  seems  to  have  reached  a  high  degree  of 
perfection.  The  ruins  of  basins  and  canals,  frequently 
carried  through  tunnels,  prove  their  industry  and  skill  in 
irrigation.  One  of  their  aqueducts  is  said  by  Mr  Prescott' 
to  have  been  traced  by  its  ruins  for  nearly  500  miles: 
They  cultivated  the  sides  of  mountains,  by  means  of 
terraces,  which  retained  forced  soil,  and  were  skilled  in  the 
application  of  manure.  That  on  which  they  chiefly  de- 
pended was  guano,  and  their  Incas  protected  the  pengiuns, 
by  which  it  was  deposited,  by  strict  laws,  which  made  it 
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1Mi4dl^     liighly  penal  to  kill  one  of  these  birds,  or  to  set  foot  on  the 
Age^V       ishkods  at  breeding  time.     The  Spaniards  thus  obtained 
possession  of  two  good  patrimonies,  and  have  wasted  them 
both. 

The  influenoe  of  the  crusades  upon  the  agriculture  of 
this  period  is  not  to  be  overlooked.  The  dreadful  oppression 
of  the  feudal  system  received  at  that  time  a  shock  most 
favourable  to  the  bberties  nf  man,  and,  with  increasing 
liberty,  more  enlightened  ideas  began  to  be  entertained, 
and  greater  attention  to  be  paid  to  the  cultivation  of  the 
•oil. 
Condition  But.  during  this  long  interval,  the  population  of  Europe 
if  lAboQr.  was  divided  into  two  great  classes,  of  which  by  far  the 
larger  one  wis  composed  of  bondmen,  without  property,  or 
the  power  of  acquiring  it,  and  small  tenants,  very  little 
superior  to  bondmen  ,  and  the  other  class,  consisting  chiefly 
of  the  great  barons  and  their  retainers,  was  more  frequently 
employed  in  laying  wa^te  the  fields  of  their  rivals  than  in 
improving  their  own.  The  superstition  of  the  times,  which 
destined  a  targe  portion  of  the  land  to  the  support  of 
tiie  church,  and  which,  in  sume  measure,  secured  it  from 
predatory  incursions,  was  the  principal  source  of  what  little 
skill  and  industry  were  then  displayed  in  the  cultivation 
of  the  soil.  "  If  we  consider  the  ancient  state  of  Europe," 
says  Mr  Uume,^  "  we  shall  find  that  the  far  greater  part 
of  society  were  everywhere  bereaved  of  their  personal  liberty, 
■  and  lived  entirely  at  the  will  of  their  masters.  Every  one 
that  was  not  noble  was  a  slave ;  the  peasants  were  not  in 
a  better  condition  ;  even  the  gentry  themselves  were  sub- 
jected to  a  long  train  of  subordination  under  the  greater 
barons,  or  chief  vassals  of  the  crown,  who,  though  seemingly 
placed  in  a  high  state  of  splendour,  yet,  having  but  a 
slender  protection  from  law,  were  exposed  to  every  tempest 
of  the  state,  and  by  the  precarious  condition  on  which  they 
lived,  paid  dearly  for  the  power  of  oppressing  and  tyrannis- 
ing over  their  inferiors." — *'The  villains  were  entirely 
occupied  in  the  cultivation  of  their  master's  land,  and  paid 
their  rents  either  in  com  or  cattle,  and  other  produce  of 
the  farm,  or  in  servile  offices,  which  they  performed  about 
the  baron's  family,  and  upon  farms  which  he  retained  in 
his  own  possession.  In  proportion  as-agnculture  improved 
and  money  increased,  it  was  found  that  these  services,^ 
though  extremely  burdensome  to  the  villain,  were  of  little 
advantage  to  the  master ;  and  that  the  produce  of  a  large 
estate  could  be  much  more  conveniently  disposed  of  by  the 
peasants  themselves  who  raised  it,  than  by  the  landlord  or 
his  bailifi*,  who  were  formerly  accustomed  to  receive  it  A 
commutation  was  therefore  made  of  rents  for  services,  and 
of  money-rents  for  those  in  kind ;  and  as  men  in  a  subse- 

Suent  age  discovered  that  fanns  were  better  cultivated  where 
lie  farmer  enjoyed  security  in  his  possession,  the  practice 
of  granting  leases  to  the  peasant  began  to  prevail,  which 
entirely  broke  the  bonds  of  servitude,  already  much  relaxed 
from  the  former  practices.  The  latest  laws  which  we  find 
in  England  for  enforcing  or  regulating  this  species  of 
servitude  were  enacted  in  the  reign  of  Henrj/  VIL  And 
though  the  ancient  statutes  on  this  subject  remain  still 
unrepealed  by  Parliament,  it  appears  that  before  the  end 
of  Elizabeth  the  distinction  between  villain  and  freeman 
was  totally,  though  insensibly,  abolished,  and  that  no 
person  remained  in  the  state  to  whom  the  former  laws 
oould  be  applied." 
Early  But  long  before  the    15th  century,  it  is  certain  that 

Lmsm.  there  was  a  class  of  tenants  holding  on  leases  for  lives,  or 
for  a  term  of  years,  and  paying  a  rent  in  land  produce,  in 
services,  or  in  money.  .  Whether  they  gradually  sprung  up 
from  the  class  of  bondmen,  according  to  Lord  Karnes,^  or 

*  HiaUry  of  Bngland,  chap.  xzIiL 
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existed  from  the  earliest  period  of  the  feudal  constitutioQ,  MtdAe 
according  to  other  writers,'  their  number  cannot  be  supposed  Aga 
to  have  been  considerable  during  the  middle  ages.  The 
stock  which  thes^  tenants  employed  in  cidtivation  com- 
monly belonged  to  the  proprietor,  who  received  a  proportion 
of  the  produce  as  rent, — a  system  which  still  exists  iu 
France  and  in  other  parts  of  the  Continent,  where  such 
tenants  are  called  meUtyeraj  and  some  vestiges  of  "which 
may  yet  be  traced  in  the  Heel-how  of  the  law  of  Scotland. 
Leases  of  the  13th  century  still  remain,^  and  both  the 
laws  and  chartularies  ^  clearly  prove  the  existence  4n 
Scotland  of  a  class  of  cultivators  distinct  from  the  terft  or 
bondmen.  Yet  the  condition  of  these  tenants  seems  to 
have  been  very  different  from  that  of  the  tenants  of  the 
present  day ;  and  the  lease  approached  nearer  in  its  form 
to  a  feu-charter  than  to  the  mutuaj  agreement  now  in  use. 
It  was  of  the  nature  of  a  beneficiary  grant  by  the  proprietor, 
under  certain  conditions,  and  for  a  limited  period ;  the 
consent  of  the  teuant  seems  never  to  have  been  doubted. 
In  the  common  expression  "granting  a  lease,"  we  have 
retained  an  idea  of  the  original  character  of  the  deed,  even 
to  the  present  time. 

The  com  crops  cultivated  during  this  period  seem  to  have  Cmpt 
been  of  the  same  species,  though  all  of  them  probably  mucb 
inferior  in  quality  to  what  they  are  in  the  present  day. 
Wheat,  the  most  valuable  grain,  must  have  borne  a  small 
proportion,  at  least  in  Britain,  to  that  of  other  crops ;  the 
remarkable  fluctuation  of  price,  its  extreme  scarcity,  indi- 
cated by  the  extravagant  rate  at  which  it  was  sometimes 
sold,  as  well  as  the  preparatory  cultivation  required,  may 
convince  us  that  its  consumption  was  confined  to  the  higher 
orders,  and  that  its  growth  was  by  no  means  extensive. 
Rye  and  oats  furnished  the  bread  and  drink  of  the  great 
body  of  the  people  of  Europe.  Cultivated  herbage  and 
roots  were  then  unknown  in  the  agriculture  of  Britain.  It 
was  not  till  the  end  of  the  reign  of  Henry  VIIL  that  any 
sahids,  carrots,  or  other  edible  roots  were  produced  in 
Englemd.  The  little  of  these  vegetables  that  was  used 
was  formerly  imported  from  Holland  and  Flanders.  Queen 
Catherine,  when  she  wanted  a  salad,  was  obliged  to  despatch 
a  messenger  thither  on  purpose.^ 

The  ignorance  and  insecurity  of  those  ages,  which  neces- 
sarily confined  the  cultivation  of  com  to  a  comparatively 
small  portion  of  countiy,  left  all  the  rest  of  it  in  a  state  oi 
nature,  to  be  depastured  by  the  inferior  animals,  then  only 
occasionally  subjected  to  the  care  and  control  of  man. 
Cultivators  were  crowded  together  in  miserable  hamlets , 
the  ground  contiguous  was  kept  continuaUy  under  tillage : 
and  beyond  this,  wastes  and  woodlands  of  a  much  greater 
extent  were  appropriated  to  the  maintenance  of  their  flocks 
and  herds,  which  pastured  indiscriminately,  with  little 
attention  i^om  their  owners. 

The  low  price  of  butcher-meat,  though  it  was  then  the 
food  of  the  common  people,  when  compared  with  the  price 
of  com,  has  been  justly  noticed  by  several  writers  as  a 
decisive  proof  of  the  small  progress  of  civilisation  and 
industry. 

One  of  the  earliest  and  greatest  agricultural  grievances  Pamr^ 
was  the  levying  of  Purveyance.  Thia  originally  compre-  •■"* 
hended  the  necessary  provisions,  carriages,  &&,  which  the 
nearest  farmers  were  obliged  to  furnish  at  the  current 
prices  to  the  king's  armies,  houses,  and  castles,  in  time  of 
war.  It  was  called  the  greai  purveyance,  and  the  officers 
who  collected  those  necessaries  were  called  purveyors.  The 
smaller  purveyance  included  the  necessary  provisions  for 
the  household  of  the  }dng  when  travelling  through  the 

*  Bell's  Treatise  on  Leases.  ^ 
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kingdom,  and  theae  the  iBenanU  on  the  king's  demesne  lands 
vere  obliged  to  famish  gratis,  a  practice  that  came  to  be 
adopted  by  the  barons  and  great  men  in  every  tour  which 
they  thought  proper  to  make  in  the  country.  These 
exactions  were  so  grievous,  and  levied  in  so  high-handed  a 
manner,  that  the  fanners,  when  they  heard  of  the  court's 
approach,  often  deserted  their  houses,  as  if  the  country 
had  been  invaded  by  ah  enemy.  "Purveyance,"  says 
Dirom,^  "was  pferhaps  for  many  centuries  the  diief  obstruc- 
tion to  the  agriculture  and  improvement  of  Great'  Britain. 
Many  laws  were  made  for  the  nsf ormation  and  regulation  of 
purveyance,  but  without  effect ;  and  the  practice  continued 
down  to  80  late  a  period  as  the  reign  of  James  the  First" 

By  statute  1449,  the  tenant  was  for  the  first  time 
secured  in  possession,  during  the  term  of  his  lease,  against 
a  purchaser  of  the  land;  and  in  1469  he  was  protected- 
from  having  his  property  carried  off  for  the  landlord's 
debts,  beyond  the  amount  of  rent  actually  due ;  an  enact- 
ment which  proves  his  miserable  condition  before  that  time. 

Soon  after  the  beginning  of  the  16th  century  agriculture 
partodE  of  the  general  improvement  which  foUowed  the 
invention  of  printing,  the  revival  of  learning,  and  the  more 
settled  authori^  of  government ;  tfnd  instead  of  the  occa- 
sional notices  of  hii^rians,  we  can  uow  refer  to  regular 
treatises, '  written  by  men  who  engaged  eagerly  in  this- 
negleded  and  hitherto  degraded  occupation.  We  shall 
therefore  give  a  short  accoimt  of  the  principal  works,  as 
well  as  of  the  laws  and  general  policy  of  Britain,  in  regard 
to  agriciiltare,  from  the  early  part  of  the  16th  century  to 
the  Revolution  in  1688,  when  a  new  era  commenced  in 
the  %tsLition  of  com,  and  soon  after  in  the  practice  of  the 
cultivator.' 

Eaelt  Works  on  AoRicuirTUBX. 

»f  The  first  and  by  far  the  best  of  our  early  works  ia  the 
*^' Book  of  Husbandry,  printed  in  1534,  commonly  ascribed 
to  Fitzherbert,  a  judge  of  the  Common  Pleas  in  the  reign 
of  Henry  YUL  This  was  follojved,  in  1539,  by  the  Book 
of  Surveying  and  Improvements,  by  the  same  author.  In 
the  former  treatise  we  have  a  clear  and  minute  description 
of  the  rural  practices  of  that  period,  and  ^  from  the  latter 
may  be  learned  a  good  deal  of  the  economy  of  the  feudal 
systemin  its  decline.  The  Book  of  Husbandry  has  8(^la*ccly 
been  excelled  by  any  later  production,  in  as  far  as  concerns 
the  subjects  of  which  it  treats ;  for  at  that  time  cultivated 
herbage  tmd  edible  roots  were  still  unknown-in  England. 
The  author  writes  from  his  o.m  experience  of  more  than 
forty  years ;  and,  with  the  exception  of  passages  denoting 
hia  belief  in  the  superstition  of  the  Roman  writers,  there 
is  very  little  of  this  valuable  work,  in  so  far  as  regards  the 
culture  of  com,  that  should  be  omitted,  and  not  a  great  deal 
that  need  be  added,  even  in  a  manual  of  husbandly  adapted 
to  the  present  time.  Fitzherbert  touches  on  almost  every 
department  of  the  art,  and  in  about  a  hundred  octavo  pages 
has  contrived  to  condense  more  practical  information  than 
will  be  found  scattered  through  as  many  volumes  of  later 
times ;  and  yet  he  is  minute  even  to  the  extreme  on  points 
of  real  utility.  There  is  no  reason  to  say,  with  Mr  Harte, 
that  he  had  revived  the  husbandry  of  the  Romans ;  he 
merely  describes  the  practices  of  the  age  in  which  he  lived ; 
and  from  his  commentary  on  the  old  statute  extenta  mdnerii, 
in  his  Book  of  Surveying,  in  which  he  does  not  allude  to 
any  recent  improvements,  it  is  probable  that  the  manage- 
ment which  he  details  had  been  lOtag  established.  But  it 
may  surprise  some  of  the  agriculturists  of  the  present  day 
to  be  told,  that,  after  the  lapse  of  almost  three  centuries, 
Fitzherbert's  practice,  in  some  material  particulars,  has  not 
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been  improved  u[X)n ;  and  that  in  several  districts  abuses 
until  recently  existed,  which  were  as  clearly  pointed  out  by 
him  at  that  early  period  as  by  an/ writer  uf  the  present  age. 
The  Book  of  Husboaidry  begins  with  the  plougd  and 
other- instruments,  which  are  concisely  and  yet  minutely 
described;  and  then  about  a  third  part  of  it  is  occupied 
with  the  several  operations  as  they  succeed  one  another 
throughout  the  year.  Among  other  things  m  this  part  of 
the  work,  the  following  deserve  notice : — 

*'  Somme  (ploughs)  wyll.toQm  the  aheld  bredith  at  evety  landaende^ 
and  tdowe  all  cue  way ;"  the  same  kind  of  ploueh  that  ia  now 
foona  80 'useful  on  hilly  grounds.  Of  wheel-jUouffDs  he  obserres, 
that  "  they  be  good  on  even  gronnde  that  lyetl  TygUte ;"  and  on 
such  lands  they  are  still  most  commonly  employed.  Cart-wheels 
were  sometimes  bound  «with  iron,  of  which  ne  greatly  approves. 
On  the  much  agitated  question  about  the  employment  of  horses  or 


*  In^iry  into  the  Com  Laws,  &c,  p.  9. 

*  Tlje  account  of  the  Writera  on  Agriculture  taken  from  Mr  CTeg- 
"hora's  Treatise  in  the  former  editioD  of  the  Encytopaodia  Brilannicou 


ference,  and  to  this,^  considering  the  practices- of  that  period,  tney 
t^ere  probably  ontitledl  Beans  and  peas  seem  to  have  b«en  common 
crura.  He  mentions  the  different  kinds  of  wheat,  barley,  and  oats  ; 
ana  after  describing  the  method  of  harrowing  "all  maner  of 
comnee,"  we  find  the  roller  employed.  *'They  used  to  role  their 
barky  srounde  after  a  showr  of  rayne,  to  make  the  grounde  even  to 
mowe.'^  Under  the  article  **  To  udowe,"  he  obsenres,  **  the  greater 
clottes  (clods)  the  better  wheate,  for  the  clottes  kepe  the  wheat 
warme  all  wynter ;  and  at  March  they  will  melte  and  breake  and 
lal  in  manye  small  peoes,  the  whiche  is  a  new  dongynge  and 
Rfreshynge  of  the  come."  This  ia  agreeable  to  the  present  practice^ 
founded  on  the  very  same  reasons.  *'  in  lltj,  the  shcpe  folde  is  to 
be  set  out ;"  but  Fitzherbert  does  not  much  approre  of  folding, 
and  points  out  its  disadvantages  in  a  very  judicious  manner.  **  In 
the  latter  end  of  May  and  tiie  begynnynge  of  June,  is  tyme  to  wede 
the  come;"  and  then  we  have  an  accurate  description  of  the 
different  weeds,  and  the  instrvnents  and  mode  of  weeding.  Next 
comes  a  second  ploughing  of  thtf  (allow ;  and  afterwarda^  in  the 
latter  end  of  June^  toe  mowing  of  the  meadows  begins.  Of  this 
operation,  and  of  the  forks  and  rakes,  and  the  haymiddng,  there  is 
a  veky  good  account.  The  com  harvest  naturally  follows :  rye  and 
wheat  were  usuaUy  shorn,  and  barley  and  oats  cut  with  the  scythe. 
This  intelligent  writer  does  not  approve  of  tlie  practice,  which  still 
prevails  in  some  places,  of  cutting  wheat  high,  and  then  mowing 
the  stubbles.  "  In  Somersetshire,  he  says,  "  they  do  shere  theyr 
wheat  veiy  lowe ;  and  the  wheato  straws  that  they  purpose  to  make 
fhadlce  ot,  they  do  not  threshe  it,  but  cut  off  the  ears,  and  bynd  it  in 
shevea,  and  call  it  rede,  and  tliorewith  they  thacke  theyr  houses.** 
He  recommends  the  practice  of  setting  up  com  in  shocks,  with  two 
sheaves  to  cover  eight,  instead  of  ten  aheaves  9B  at  present; 
probably  owing  to  the  straw  being  then  shorter.  The  com  was 
commonly  houaod ;  but  if  there  be  a  want  of  room,  he  advises  that 
the  ricks  be  built  on  a  scaffold,  and  not  upon  the  cnround.  Com* 
staclra  are  now  beginning  to  be  built  on  pillars  and  frames.  The 
fallow  received  a  third  ploughing  in  September,  and  was  sown 
about  Michaelmas.  **  Wheat  is  moost  commonlye  sowne  under  the 
forowsr that isto say,  cast  it  uppon  the  falowe,  and  then  plowe  it 
under ;"  and  this  branch  of  his  subject  is  concluded  with  directions 
about  threshing  winnowing,  and^  other  kinds  of  bam -work 

Fitzherbert  next  proceeos  to  live  stodc  "  An  housbande,"  he 
says,  "can  not  weU  thryue  by  his  come  without  he  Lave  other 
cattell,  nor  by  his  cattell. without  come.  And  bycause  that  ahepe, 
in  myne  opynyon,  is  the  mooete  profytablest  cattell  that  anv  man 
can  naue,  therefore  I  pourpose  to  speake  fyrst  of  shepe.  Hii 
remarks  on  this  subject,  are  so  accurate,  that  one  might  imagine 
they  came  from  a  storemaster  of  the  present  day.;  and  tne  minuti» 
which  he  details  are  exactly  what  the  writer  of  this  article  has  seen 
practised  in  the  hilly  parts  of  this  country.  In  some  placea  at 
present,  "they  neuer  seuer  their  lambes  from  their  damn^es;" 
"and  the  poore  of  the  peeke  (high)  countreye,  and  such  ctlier 
places,  where,  as  they  vse  to  mylke  theyr  ewes,  they  vse  to  wayne 
theyr  lambes  at  12  weekes  olde,  and  to  mylke  their  ewes  fiue  or 
syze  weekes ;"  but  tbatj  he  observes,  "  is  greate  hurte  to  the  ewis, 
and  wyll  cause  them  that  they  wyll  not  take  the  ramme  at  the 
tyme  of  the  yere  for  pouertyo,  but  goo  barreyne."  ^  "  In  June  is 
^me  to  shere  shepe  ;  and  ere  they  he  shome,  they  must  be  rerye 
well  washen,  the  which  shall  be  to  the  owner  greate  profyte  in  the 
sale  of  his  wool,  an^l  also  to  the  clothe- maker.'*  It  appears  that 
hand  waahtTtg  was  then  a  common  practice ;  and  yet  in  tiie  west  and 
north  of  Scotland  its  introduction  is  of  comparatively  recent  date. 
His  remarks  on  horses,  cattle,  &c,  are  not  less  interesting ;  and 
there  is  a  very  good  account  of  tlie  diseases  of  each  species,  and 
some  just  observations  on  the  advantage  of  mixing  diflcrent  kinds 
on  the  same  pastureu  Swine  and  bees  conclude  this  branch  of  the 
work. 
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Early  The  sathor  then  poinU  out  the  great  adTsnta^  of  indasure ; 

World  r»coinmend»  *•  qayckscttynj^  dychynge,  and  hedgeyng ;"  and 
girea  particular  directioDs  aboat  teiUs,  and  the  method  of  training 
a  hedge,  as  well  as  concerning  the  planting  and  management  oi 
tncB.  We  liave  then  a  short  information  "for  a  yonge  ^tyhnan 
that  intendeth  to  thryne/'  and  "a  prolooge  for  th^  wioes  oocn- 
pation,"  in  some  instances  rather  too  homely  for  the  present  time. 
Among  other  things,  she  is  to  "make  ner  hoshand  and  herself 
somme  clothes ;"  and  "  she  maye  haue  the  lockes  of  the  shepe  eyther 
to  make  bUnkettes  and  courtettcs,  or  bothe. "  This  is  not  so  much 
amiss ;  but  what  follows  will  bring  the  learned  judge  into  disrepute 
even  with  our  most  industrious  housewives.  '*  It  is  a  wyues  occu* 
pation,"  he  says,  "  to  wynowe  all  maner  of  comes,  to  niake  malte, 
to  washc  and  wrvnge,  to  make  heye,  shera  come,  and,  in  time  of 
node,  to  helpe  her  husbande  to  fyll  the  mncke  wavne  or  dounge 
carte,  dryne  the  ploughe,  to  loode  heye,  come,  and  suche  other ; 
and  to  go  or  ride  to  the  market  to  sel  butter,  chese,  mylke,  egges, 
chekyns,  capons,  heunes,  .pygges,  gese,  and  all  maner  of  cornea." 
The  rest  of  the  book  contains  some  useful- advices  about  diligence 
and  economy ;  and  concludes,  after  the  manner  of  the  age,  with 
many  pious  exhortations. 

Sach  is  Fitzherbert's  Book  of  /Iiisbandry,  and  such  was 
the  state  of  agricolture  in  England  in  the  early  part  of  the 
1 6th  century,  and  probably  for  a  long  time  before;  for  he 
nowhere  speaks  of  the  practices  whidi  he  describes  or 
recommends  as  of  recent  introduction. 

The  Book  0/ Surveying!  adds  considerably  to  oar  knowledge 
of  the  rural  economy  of  that  age.  "  Four  maner  of  com- 
raens"  are  described;  several  kinds  of  mills  for  com  and 
other  purposes,  and  also  "  quemes  that  goo  with  hand  /' 
different  orders  of  tenants,  down  to  the  "  boundmen/'  who 
'  in  soitia  places  contynue  as  yet  f  "  and  many  tymes,  by 
colour  thereof,  there  be  many  freemen  taken  as  boundmen, 
and  their  lands  and  goods  is  taken  from  them.''  Lime  and 
marl  are  mentioned  as  common  manures;  and  the  former 
was  sometimes  spread  on  the  surface  to  destroy  heath.  Both 
draining  and  irrigation  are  noticed,  though  the  latter  but 
slightly.  And  the  work  concludes  with  an  inquiry  "  how  to 
make  a  township  that  is  worth  XX.  marke  a  yere,  worth 
XX  IL  a  year/'  from  which  we  shall  give  a  specimen  of  the 
author's  manner,  as  well  as  of  the  economy  of  the  age. 

"It  is  undoubted,  that  to  every  townshyt)pe  that  standeth  in 
tyllage  in  the  playne  countrey,  there  be  exrabfe  landes  to  plowe  and 
■owe,  and  leyse  to  tye  or  tedaer  theyr  horses  and  mares  upon,  and 
eommon  pasture  to  kepe  and  pasture  their  catell,  beestes,  and 
ahepe  upon ;  and  also  they  have  medowe  grounde  to  get  theyr  hey 
upon.  Than  to  let  It  be  known  how  many  acres  of  errable  lande 
euery  man  hath  in  tyllage,  and  of  the  same  acroe  in  euery  felde  to 
diannffo  with  his  neyehbours,  and  to  leye  them  toguyther,  and  to 
make  hym  cine  seuerall  close  in  euery  felde  for  his  errable  lands ; 
and  his  leyse  in  eueiy  felde  to  leve  them  togyther  in  one  felde,  and 
to  make  one  seuerall  close  for  them  alL  And  also  another  scneniQ 
close  for  his  ^Kirtion  of  his  coAmon  pasture,  and  also  his  jxsrcion  of 
his  medowe  m  a. seuerall  close  by  Uselfe,  and  al  kept  m  seuerall 
both  in  wynter  and  somer ;  and  euery  cottage  shall  haue  his 
portion  assigned  hym  accordvnge  to  his  rent,  and  than  shaU  nat 
the  lyche  man  oner^vesso  the  poore  man  with  his  cattcll ;  and 
euery  man  may  eate  his  oun  close  at  his  pleasure.  And  vudoubted, 
that  bay  and  strawe  that  will  find  one  beeet  in  the  house  wyll  finde 
two  be^rtes  in  the  dose,  and  better  they  shall  lyke.  For  those 
beestis  in  the  house  have  short  heare  and  thyniie,  and  towards 
March  they  will  pvUe  and  be  bare ;  and  therefore  they  may  nat 
abyde  in  the  fylde  before  the  beefdmen  in  winter  tyme  for  colde. 
And  those  that  lye  in  a  close  under  a  hedge  haue  longe  heare  and 
thyck,  and  they  will  neuer  pylle  nor  be  bare ;  and  bv  this  reason 
the  husbande  maye  kepe  twyse  so  many  catell  as  he  did  before. 

"  This  is  the  cause  of  this  approwment  Nowe  euery  husbande 
hath  sixe  seuerall  closes,  whereof  ili.  be  for  come,  the  fourthe  for 
his  leyse,  the  fyfte  for  IiJs  oommen  pastures,  and  the  sixte  for  his 
haye ;  and  in  wjnttr  time  there  is  but  one  occupied  with  come, 
fend  than  hath  ehe  husbande  other  fyue  to  occupy  tyll  lente  come, 
and  that  he  hath  his  falowe  felde,  his  ley  felde,  and  his  pasture 
felde  b1  sommer.  And  when  he  hath  mowen  his  medowe,  then  he 
hath  his  medowe  crounde,  soo  that  if  he  hath  any  weyke  catell 
that  wold  be  amenofed,  or  dyvers  maner  of  catell,  he  may  put  them 
in  any  dose  he  wyll,  the  which  is  a  great  advantage ;  and  if  all 
shuldo  lye  commen,  than  wolde  the  edyche  of  the  come  feldes  and 
the  aftermath  of  all  the  medowes  be  baten  in  X.  or  XII.  dayes. 
And  the  rych  men  that  hath  mocho  catell  wold  have  the  advantage, 
and  the  poore  man  can  have  no  helpe  nor  relefe  in  wynter  whenne 
hath  moate  nede ;  and  if  an  acre  of  lande  be  worthe  sixe  pens,  or  it 
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be  enclosed,  it  will  be  worth  VIII.  pens^  when  it  is  eneksed  Irr 
reason  of  the  compostying  and  dongjrng  of  the  catell  that  dull 
go  and  Ije  upon  it  both  day  and  nighte ;  and  if  any  of  ba 
thre  closes  that  he  hath  for  hui  come  be  wome  or  ware  bare, 
than  he  may  breke  and  plowo  up  his  close  that  he  hadde  for  his 
layse,  or  the  close  that  he  hadde  for  his  oommen  pasture,  or  bothe, 
and  sowe  them  with  come,  and  let  the  other  lye  for  a  time,  aad  so 
shall  he  have  alway  reist  grounde,  the  which  will  bear  moche  ooms 
with  lytel  donge  ;  and  also  he  shall  have  a  great  mfyte  of  the  wed 
in  the  hedges  whan  it  is  growen ;  and  not  my  toeae  profytes  acj 
advantu;es  beforesaid,  bit  he  shall  save  moche  more  than  al 
these,  for  by  reason  of  these  closes  he  shall  save  meate,  dhoke. 
and  wstfes  of  a  shepheide,  the  wages  of  the  hcerdmen,  and  the 
wages  of  the  sv«rine  h^rde,  the  which  may  fortune  to  be  as  chargeable 
as  all  his  hoUe  rent ;  and  also  his  oome  shall  be  better  saved  from 
eatinge  or  destroyeng  with  cateL  For  dout  ye  nat  but  hcerdenen 
with  their  cateU,  shepeherdes  with  their  shepe,  and  tieng  of  horses 
and  mares,  destroyeth  moch  come,  the  which  the  hedges  wold  save. 
Paraduenture  some  men  would  say,  that  this  shuld  be  against  the 
common  weale,  bicause  the  shepeherdes,  heerdmen,  and  svTue* 
herdes,  shuld  than  be  put  out  of  wages.  To  that  it  may  be 
answered,  though  these  occupations  be  not  used,  there  be  as  maaj 
newe  occupations  that  were  not  used  before  ;  as  getting  of  quicke- 
settes,  dicning,  hedging^  and  plashing,  the  which  the  same  men 
may  use  and  occnpye." 

The  next  author  who  writes  professedly  on  agricoltttreT^MT 
is  Tusser,  whose  Five  Hundred  PoinU  of  Bu^ndry,^^ 
published  in  1562,  was  formerly  in  such  high  repute  as  to 
be  recommended  by  Lord  Molesworth  to  be  taught  in 
schools.^  The  edition  of  1 604  is  the  one  we  make  use  of  here. 
In  it  the  book  of  husbandry  consists  of  118  pages,  and 
then  follows  the  Points  of  Housewifrie^  occupying  42  page» 
more.  It  is  written  in  yerse.  Amidst  a  vast  heap  of 
rubbish,  there  are  some  useful  notices  concerning  the  state 
of  agriculture  at  the  time  in  different  parts  of  England. 
Hops,  which  had  been  introduced  in  the  early  part  of 
the  16th  century,  and  on  the  culture  of  which  a  treatise 
was  published  in  1574  by  Reynolde  Scott,  are  mentioned 
as  a  weU-known  crop.  Buckwheat  was  sown  after  barley. 
Hemp  and  flax  are  mentioned  as  common  crops.  Indosures 
must  have  been  numerous  in  several  counties ;  and  there 
is  a  very  good  comparison  between  "champion  (open  fields) 
country,  and  several,"  which  Blythe  afterwards  transcribed 
into  his  Improver  Improved  Carrots,  cabbages,  tuiBips, 
and  rape,  are  mentioned  among  the  herbs  and  roots  for  the 
kitchen.  There  is  nothing  to  be  found  in  Tusser  about 
serfs  or  bondmen,  as  in  Fitzherberf  s  works.  This  author's 
division  of  the  crop  is  rather  curious,  though  probably  quite 
inaccurate,  if  he  means  that  the  whole  rent  might  be  paid 
by  a  tenth  of.  the  com. 

**  One  part  cast  forth  for  rent  due  out  of  hand. 
One  other  part  for  seed  to  sow  thy  land. 
Another  part  leave  parson  for  his  tith. 
Another  part  for  harrest,  sickle  and  sith. 
One  part  for  ploughwritc^  caitwrite,  knacker,  and  smith. 
One  part  to  uphola  thy  teemes  that  draw  therewith. 
Anotner  part  for  servaut  and  workman's  wages  laiei 
One  part  likewise  for  filbellie  daie  by  daie. 
One  part  thy  wife  for  needful  things  doth  crave. 
Thyself  and  thy  child  the  last  part  would  have.'* 

The  next  writer  is  Bamaby  Googe,  whose  Whole  Art  o/Ot^ 
Husbandry  was  printed  in  1578,  and  again  by  Markham^^'^ 
in  1614,  Tbe  first  edition  is  merely  a  translation  of  a 
German  work ;  and  very  little  is  said  of  English  husbandly 
in  the  second,  though  Markham  made  some  trifling  inter- 
polatiorfs,  in  order,  as  it  is  alleged,  to  adapt  the  Gennan 
husbandry  to  the  English  climate.  It  is  for  the  most  part 
made  up  of  gleanings  from  the  ancient  writers  of  Greece 
and  Home,  whose  errors  are  faithfully  retained,  with  here 
and  there  some  description  of  the  practices  >  of  the  age,  lu 
which  there  is  little  of  novelty  or  importance.  Googe 
mentions  a  number  of  English  writers  who  lived  about  the 
time  of  Fitzherbert,  whose  works  have  not  been  preserved. 

^  Soau  Gonsiderationa  for  the  promoting  qf  AgncuUmn  cmd  mpicf 
ing  tke  Poor.    Dublin,  1728. 
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For  more  than  fifty  years  after  this,  or  till'  near  the 
middle  of    the    17th   century,   there  are  no  systematic 
works  on  husbandry,  though  several  treatises  on  particular 
departments  of  it.     From  these  it  is  evident  that  all  the 
different  operations  of  the  farmer  were  performed  with  more 
care  and  correctness  than  formerly ,  that  the  fallows  were 
bettf r  worked,  the  fields  kept  freer  from  weeds,  and  much 
more  attention  paid  to  manures  of  every  kind     A  few  of 
the  writers  of  this  period  deserve  to  be  shortly  noticed. 
,  15M.      Sir  Hugh  Plat,  m  his  Jevocl  Uoute  of  Art  and  N*Uure, 
printed  in  1594  (wluch  Weston  in  his  catalogue  erroneously 
ascribes  to  Gabriel  Plattes),  makes  some  useful  observations 
on  manures,  but  chiefly  collected  from  other  writers.     His 
censure  of  Uie  practice  of  leaving  farm  dung  lying  scattered 
about  is  among  the  most  valuable, 
dm,         Sir  John  Norden's  Surveyor's  Dialogue,  printed  in  1607, 
^        and  reprinted  with  additions  in  1618,  is  a  work  of  con- 
siderable merit.     The  first  three  books  of  it  relate  to  the 
rights  of  the  lord  of  the  manor  and  the  various  tenures  by 
which  landed  property  was  then  held,  with  the  obligations 
which  they  imposed.     Among' others,  we  find  the  singular 
custom,  so  humorously  described  in  the  Spectator,  of  the 
incontiBent  widow  riding  upon  a  ram.     In  the  fifih  book 
there  are  a  good  many  judicious  observations  on  the 
''different  natures  of  grounds,  how  they  may  be  employed, 
how  they  may  be  bettered,  reformed,  and  amended.''    The 
famous  meadows  near  Salisbury  are  mentioned ;  and  when 
cattle  have  fed  their  fill,  hogs,  it  is  pretended,  "  are  made 
fat  with  the  remnant — namely,  with  the  knots  and  sappe 
of  the  grasse."     **  Clouer  grasse,  or  the  grasse  honey  suckle" 
(white  clover),  is  directed  to  be  sown  with  other  hay  seeds. 
'*  Canot  rcibtes"  were  then  raised  in  several  parts  of  England, 
and  sometimes  by  farmers.     London  street  and  stable  dung 
vras  carried  to  a  distance  by  water,  though  it  at>pear8  from 
later  writers  to  have  been  got  for  the  trouble  of  removing. 
And  leases  of  21  years  are  recommended  for  persons  of 
small  capital,  as  better  than  emplo3dng  it  in  purchasing 
land, — an  opinion  that  prevails  very  generally  among  our 
present  farmers. 
(er  m       Bees  seem  to  have  been  great  favourites  with  these  early 
*>  ^^  writers ;  and  among  others,  there  is  a  treatise  by  Butler, 
a  gentleman  of  Oxford,  called  the  Feminine  Afonarchie,  or 
the  History  of  Bees,  printed  in  1609,  full  of  all  manner  of 
quaintness  and  pedantry. 

We  shall  pass  over  Markham,  Mascall,  Gabriel  Plattes, 
and  several  other  authors  of  this  period,  the  best  part  of 
their  writings  being  preserved  by  Blythe  and  Hartlib,  of 
too,  whom  we  shall  say  a  little  immediately.  In  Sir  Kichard 
*•  Weston's  Discourse  on  the  Huslnindry  of  Brabant  and 
Flanders,  published  by  Hartlib  in  1645,  we  may  maik  the 
dawn  of  the  vast  improvements  which  have  since  been 
effected  in  Britain.  This  gentleman  was  ambassador  from 
England  to  the  elector  palatine  and  king  of  Bohemia  in 
1619,  and  had  the  merit  of  being  the  fii-st  who  introduced 
the  great  clover,  as  it  was  then  called,  into  English 
agriculture,  about  1645,  and  probably  turnips  also.  His 
directions  for  the  cultivation  of  clover  are  better  than  was 
to  be  expected.  It  thrives  best,  he  says,  when  you  sow  it 
on  the  worst  and  barrenest  ground,  such  as  our  worst 
heath  ground  is  in  England.  The  ground  is  to  be  pared 
and  burnt,  and\nslacked  lime  must  be  added  to  the  ashes. 
It  is  next  to  be  well  ploughed  and  harrowed ;  and  about 
ten  pounds  of  clover  seed  must  be  sown  on  an  acre  in 
April  or  the  end  of  March.  If  you  intend  to  preserve  seed, 
then  the  second  crop  must  be  let  stand  till  it  come  to- a  full 
and  dead  ripeness,  and  you  shall  have  at  the  least  five 
bushels  \)eT  acre.  Being  cnco  sown,  it  will  last  five  years ; 
and  then  being  ploughed,  it  will  yield,  three  or  four  years 
together,  rich  crops  of  wheat,  and  after  that  a  crop  of  oats, 
with  which  clover  seed  is  to  be  sown- again.     It  is  in  itself 


an  excellent  manure,  Sir  Richard  adds ;  and  so  it  should  Early 
be,  to  enable  land  to  bear  this  treatment.     In' less  than  ten  'Woriu. 
years  after  its  mtroduction,  that  is,  before  1655,  the  cul- 
ture of  clover,  exactly  according  to  the  present  method, 
seems  to  have  been  weD  known  in  England,  and  it, had 
also  made  its  way  to  Ireland. 

A  great  many  works  on  agriculture  appeared  during  the  Blyth^ 
tune  of  the  Commonwealth,  of  which  Blyihe's  Improver  1^48. 
Improved  and  HartliVs  Legacy  are  the  most  valuable. 
T%e  first  eciition  of  the  former  was  published  in  1649,  and 
of  the  latter  b  1650 ;  and  both  of  them  were  enlaigM  iu 
subsequent  editions.  In  the  first  edition  of  the  Improvei^ 
Improved$  no  mention  is  made  of  clover,  jior  in  the  seoond 
of  turnips,  but  in  the  third,  published  in  1662,  clover  is 
treated  of  at  some  length,  and  turnips  are  recommended 
as  an  excdlent  cattle  crop,  the  culture  of  which  should 
be  extended  from  the  kitchen  garden  to  the  field.  Sir 
Kichard  Weston  must  have  cultivated  turnips  before  this ; 
for  Blythe  says,  that  Sir  Richard  affirmed  to  himself  he 
did  feed  his  swine  with  them.  They  were  first  given  boiled, 
but  afterwards  the  swine  came  to  eat  them  raw,  and  would 
run  after  the  carts,  and  pull  them  forth  as  they  gathered 
them, — an  expression  which  conveys  an  idea  of  thcoi  being 
cultivated  in  the  fields. 

Blythe's  book  is  the  first  systematic  work  in  which  there 
are  some  traces  pt  the  alternate  husbandry  so  beneficially 
established  since,  by  interposing  clover  and  turnip  between 
culmiferous  crops.  He  i?  a  great  einemy  to  commons  and 
common  fields,  and  to  retaining  land  in  old  pasture,  unless 
it  be  of  the  best  quality.  His  description  of  the  different 
kinds  of  ploughs  is  interesting ;  and  he  justly  recommends 
such  as  were  drawn  by  two  horses  (some  even  by  one 
horse),  in  preference  to  the  weighty  and  dumsy  machines 
which  required  four  or  more  horses  or  oxen.  Almost  all 
the  manures  now  used  seem  to  have  been  then  well 
known,  and  he  brought  lime  himself  from  a  distance  of 
20 'miles.  He  speaks  of  an  instrument  which  ploughed, 
sowed,  and  harrowed  at  the  same  time ;  and  the  setting  oj 
com  was  then  a  subject  of  much  discussion.  "It  was 
not  many  years,"  says  Blythe,  **  since  the  famous  city  of 
London  petitioned  the  ParUament  of  England  against  two 
anusancies  or  offensive  commodities,  whidi  were  likely  to 
come  into  great  use  and  esteem ;  and  that  was  Newcastle 
coal,  in  regard  of  their  stench,  «kc.,  and  hops,  in  regard  they 
woold  spoyle  the  taste  of  drink,  and  enduiger  the  people." 

Hartlib's  Legacy  is  a  very  heterogeneous  .performance,  Hmlfb 
containing,  among  some  veiy  judicious  directions,  a  great  l^^^a 
deal  of  rash  speculation.  Several  of  the  deficiencies 
which  the  writer  complains  of  in  English  agriculture 
must  be  placed  to  the  account  of  our  climate,  and  never 
have  been  or  can  be  supplied.  Some  of  his  recommen- 
dations are  quite  unsuitable  to  the  state  of  the  country, 
and  display  more  of  general  knowledge  and  good  inten- 
tion than  of  either  the  theory  or  practice  of  agriculture. 
Among  the  subjects  deserving  notice  may  be  mentioned 
the  practice  of  steeping  and  liming  seed  com  as  a  preven- 
tive of  smut ;  changing  every  year  the  species  of  grain,  and 
bringing  seed  com  from  a  distance ;  ploughing  down  green 
cropa  as  manure ;  and  feeding  horses  wit£  broken  oats  and 
chaff.  This  writer  seems  to  differ  a  good  deal  from  Blythe 
about  the  advantage  of  interchanging  tillage  and  pasture. 
"  It  were  no  losse  to  this  island,"  he  says,  "  if  that  we 
should  not  plough  at  all,  if  so  be  Jthat  we  could  certainly 
have  com  at  a  reasonable  rate,  and  likewise  vent  for  all  our 
manufactures  of  wool;"  and  one  reason  for  this  is,  that 
pasture  employeth  more  hands  than  tillage,  instead  of  de- 
populating the  country,  as  was  commonly  imagined.  The 
grout,  which  he  mentions  "  as  coming  over  to  us  in  Hol- 
land ships,"  about  which  he  desires  information,  was  pro- 
bably the  same  with  our  present  shelled  barley ;  and  mills 
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for  manufacturing  it  were  iutroducod  into  Scotland  from^ 
Holland  towards  the  beginning  of  the  last  century. 

To  the  third  edition,  publid^ed  in  1655,  are  subjoined 
Dr  Beatie's  Annotatiana  with  the  writer  of  the  Legwcifi 
answers,  both  of  them  ingenious,  and  sometimes  instruc- 
tive. But  this  cannot  be  said  of  Gabriel  Plattes's  Mtrcur 
rius  Lcetijicans,  also  added  to  this  edition,  which  is  a  most 
extravagant  production.  There  are  also  several  communis 
cations  from  Hartlib's  dLQTerent  correspondents,  of  whi^h 
the  most  interesting  are  those  on  the  early  cultivation  and 
great  value  of  clover.  Hartlib  himself  does  not  appear 
much  in  this  collection ,  but  he  seems  to  have  been  a  very 
useful  person  in  editmg  the  works  of  others,  and  as  a 
collector  of  miscellaneous  mformation  oh  rural  subjects. 
It  18  strange  that  neither  Blythe  nor  Hartlib,  nor  any  of 
Hartlib's  correspondents,  seem  ever  to  have  heard  of 
Fitzherbert's  works. 
R*y  »ccl  Among  the  other  writers  previous  to  the  Revolution,  we 

Evdyn.  gj^^Q  Q^^y  mention  Ray  the  botanist,  and  Evelyn,  both  men 
of  great  talent  and  research,  whose  works  are  still  in 
hi|;h  estimation.  A  new  edition*  of  Evelyn's  SUva  and 
Terra  was  published  m  1777  by  Dr  punter,  with  large 
notes  and  elegant  engravings,  and  reprinted  in  1812. 

The  preceding  review  commences  vdth  a  period  of  feudal 
anarchy  and  despotism,  and  comes  down  to  the  time  when 
the  exertions  of  individual  interest  were  protected  and  en- 
couraged 7)y  the  firm  administration  of  equal  laws;  when  the 
prosperity  of  Great  Britain  was  no  longer  retarded  by  in- 
ternal commotions,  nor  endangered  by  hostile  invasion. 

Laws. 

The  laws  of  this  period,  in  so  far  as  they  relate  to  agri- 
culture and  rural  economy,  display  a  similar  progress  in 
improvement. 
Ullage,  From  the  beginning  of  the  reign  of  Henry  VII.  to  the 

1488.  end  of  Elizabeth's,  a  number  of  statutes  were  made  for 
the  encouragement  of  tillage,  Uiough  probably  to  little 
purpose.  The  great  grievanoft  of  those  days  was  the 
practice  of  laying  arable  land  to  pasture,  and  suffering  the 
farm-houses  to  fall  to  ruin.  "  Where  in  some  towns,"  says 
the  statute  4th  Henry  VII.  (1488),  "two  hundred  persons 
were  occupied  and  lived  of  their  lawful  labours,  now  there 
are  occupied  two  or  three  herdsmen,  and  the  residue  fall 
into  idleness  "  therefore  it  is  ordained,  that  houses  which 
withm  three  years  have  been  let  for  farms,  with  twenty 
acres  of  land  lying  in  tillage  or  husbandry,  shall  be  upheld, 
under  the  penalty  of  half  the  profits,  to  be  forfeited  to  the 
king  or  the  lord  of  the  fee.  .  Almost  half  a  century  after- 
wards, the  practice  had  become  stiU  more  alarming ;  and 
in  1534  a  new  Act  was  tried,  arpparently  with  as  little  suc- 
cess. "Some  have  24,000  sheep,  some  20,000  sheep, 
some  10,000,  some  6000,  some  4000,  and  some  more  and 
some  less;"  and  yet  it  is  alleged  the  price  of  wool  had 
nearly  doubled,  "sheep  being  come  to  a  few  persons* 
hand*"  A  penalty  was.  therefore  imposed  on  all  who 
kept  above  2000  sheep,  and  no  person  was  to  take-in 
farm  more  than  two  tenements  of  husbandry.  By  the 
39th  Elizabeth  (1597),  arable  land  made  pasture  since  the 
Ist  Elizabeth  shall  be  again  converted  into  tillage,  and 
what  is  arable  shall  not  be  converted  into  pasture. 
V||[a;b«nds.  Many  laws  were  enacted  during  this  period  against  va- 
gabonds, as  they  were  called  ,  and  persons  who  could  not 
nnd  employment  seem  to  have  been  sometimes  confounded 
with  those  who  really  preferred  idleness  and  plunder. 
The  dissolution  of  the  feudal  system,  and  the  suppression 
of  the  monasteries,  deprived  a  great  part  of  the  rural 
population  of  the.  means  of  support.  '  They  could  not  be 
employed  in  cultivating  the  soil,  for  there  was  no  middle 
tlass  of  farmers  possessed  of  capital  to  be  vested  m 
Imi^tovements ;  and  what  little  disposable  capital  was  in  the 


hands  of  great  propnetors  could  not,  in  those  nidc  times, 
be  so  advantageously  embarked  in  the  expensive  and  pre- 
carious labours  of  grqwing  com,  as  in  pasturage,  vhich 
required  much  less  skill  cmd  superintendence*  Besides, 
there  was  a  constant  demand  for  wool  on  the  Continent ; 
while  the  com  market  was  not  only  confined  by  \xn 
against  expostation,  but  fettered  %by  restrictions  on  the 
intemal  trade.  The  laws  regarding  the  wages  of  labour  aad 
the  price  of  provisions  are  a  further  proof  of  the  ignorance 
of  the  age  in  regard  to  the  proper  subjea  of  legislation. 

^6y  the  statute  1552  it  is  declared,  that  any  person  thstPoisi- 
shall  buy  merchandise,  victual,  &a,  coining  to  market,  Ni^^ 
or  make  any  baigain  for  buying  the  same,  before  they  shall 
be  in  the  market  ready  to  be  sold,  or  shall  make  any 
n^otion  fot  enhancing  the  price,  or  dissuade  any  person 
from  coming  to  market,  or  forbear  to'  bring  ^y  of  the 
things  to  market,  dec.,  shall  be  deemed  9^  fcredalUr.  Any 
person  who  buys  and  sells  again  in  the  same  market,  or 
within  four  miles  thereof,  shall  be  reputed  a  regraUr.  Any 
person  buying  com  growing  in  the  fields,  or  any  other 
com,  with  intent  to  seU  again,  shaQ  be  reputed  an  unlaw- 
ful ingrotser.  It  was  also  declared,  that  no  person  shall 
sell  catUd  within  five  weeks  after  he  had  bought  them. 
Licenses,  indeed,  were  to  be  granted  in  certain  cases,  and 
particularly  when  the  price  of  wheat  was  at  or  under  6s.  8d. 
a  quarter,  and  other  hinds  of  grain  in  that  proportion. 

The  laws  regarding  t)xe  exportation  and  importation  of  OesTi^ 
oom  during  this  period  could  have  had  Uttle  effect  in 
encouraging  agriculture,  though  towards  the  latter  part  of 
it  they  gradually  approached  that  system  which  was  finally 
established  at  and  soon  after  the  Revolution.  From  the 
tune  of  the  above-mentioned  statu^  against  forestaUers, 
which  effectually  prevented  exportation,  as  well  as  the 
freedom  of  the  home  trade,  .jnrhen  com  was  above  the 
price  therein  specified,  down  to  1688,  there  are  at  least 
twelve  statutes  on  this  subject ;  and  some  of  them  are  so 
nearly  the  same,  that  it  is  probable  they  were  not  very 
carefully  observed.  The  price  at  which  wheat  was  allowed 
to  be  exported  was  raised  from  Gs.  8d.  a  quarter,  the  price 
fixed  by  the  Isl  and  2d  of  Philip  &nd  Mary  (1553),  to  10& 
in  1562 ;  to  20s.  in  1593 ;  to  26s.  8d.  in  1604;  to  32s.  in 
1623;  to  40s.  in  1660;  to  48s.  in  /663;  and  at  last^in 
1670,  exportation  was  virtually  permitted  without  limita- 
tiCJL  Certain  duties,  however,  were  payable,  which  in 
some  cases  seem  to  have  amounted  to  a  prohibition ;  and 
until  1660  importation  was  not  restrained  even  in  years 
of  plenty  and  cheapness.  In  permitting  exportation,  the 
object  appears  to  have  been  revenue  rather  than  the 
encouragement  of  production. 

The  first  statute  for  levying  tolls  at  turnpikes,  to  make  ^CJi^*^ 
or  repair  roads  in  England,  passed  in  1662. 

Of  the  state  of  agriculture  in  Scotland  in  the  16th  and  See  ^r-^ 
the  greater  part  of  the  17th  century  very  little  is  known;  jt;*;^ 
no  professed  treatise  on  the  subject  appeared  till  after  the  |^^, 
Revolution.  The  south-eastern  counties  were  the  earliest 
improved,  and  yet  in  1660  their  condition  seems  to  have 
been  very  wretched.  Ray,  who  made  a  tour  along  the 
eastern  coast  in  that  year,  says,  "  We  observed  little  or  no 
fallow  ground  in  ScoUand ;  some  ley  ground  we  saw,  which 
they  manured  with  sea  wreck.  The  men  seemed  to  be 
very  lazy,  and  may  be  frequently  observed  to  plough  in 
their  cloaks.  It  is  the  fashion  of  them  to  wear  cloaks 
when  they  go  abroad,  but  especially  on  Sundays.  They 
have  neither  good  bread,  cheese,  nor  drink.  They  cannot 
make  them,  nor  will  they  leam.  Their  butter  is  very 
indifferent,  and  one  would  wonder  how  they  could  contrive 
to  make  it  so  bad.  They  use  much  pottage  made  of  coal- 
wort,  which  they  call  katl^  sometimes  broth  of  decorticated 
barley.  The  ordinary  country-houses  are  pitiful  cots,  built 
of  Stone  and  covered  with  turfs,  having  in  them  but  one 
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room,  many  of  them  no  chimneys,  the  windows  very  small 
Jboles,  and  not  glazfKl.  The  ground  in  the  valleys  and 
plains  bears  very  good  com,  but  especially  bears  barley  or 
bigge,  and  oats,  but  rarely  wheat  and  rye,"i 

It  id  probable  that  no  groat  change  had  taKen*  place  in 
Scotland  from  the  end  of  the  15th  century,  except  that 
tenants  gradually  became  possessed  of  a  little  stock  of 
their  6wn,  instead  of  having  their  farm  stocked  by  the 
landlord.  "  The  minority  of  James  V.,  the  reign  of  Mary 
Stuart,  the  infancy  of  her  son,  and  the  civil  wars  of  her 
grandson  Charles  L,  were  all  periods  of  lasting  waste. 
The  very  laws  which  were  made  during  successive  reigns 
for  protecting  the  tillers  of  the  soil  from  spoil,  are  the 
best  proofs  of  the  deplorable  state  of  the  husbandman."^ 

Yet  in  the  17th  century  were  those  laws  made  which 
paved  the  way  for  the  present  improved  system  of  agri- 
culture in  Scotland.  By  Rtatute  1633,  landholders  were 
enabled  to  have  their  tithes  valued,  and  to  buy  them  either 
at  nine  or  six  years'  purchase,  according  to  the  nature  of 
the  property.  The  statute  1685,  conferring  on  landlords 
a  power  to  entail  their  estates,  Was  indeed  of  a  very  dif- 
ferent tendency  in  regard  to  its  effects  on  agriculture. 
But  the  two  Acts  in  1695,  for  the  division  of  commons, 
and  separation  of  intermixed  properties,  have  facilitated 
in  an  eminent  degree  the  progress  of  improvement 

Fbogbsss  of  Achucultuks  FKOii  1688  TO  1760. 

Prom  the  Kevolution  to  the  accession  of  George  IIL  the 
prc^gress  of  agriculture  was  By  no  means  so  considerable  as 
we  should  be  led  to  imagine  from  the  great  exportation  of 
com.  It  is  the  opinion  ol  well-informed  writers,^  that 
veiy  little  improvement  had  taken  place,  either  in  the 
cultivation  of  the  soil  or  in  the  management  of  live  stock, 
from  the  Restoration  down  to  the  middle  of  last  century. 
Even  clover  and  turnips,  the  great  support  of  the  present 
improved  system  of  agriculture,  were  confined  to  a  few 
districts,  and  at  the  latter  period  were  scarcely  cultivated 
at  all  by  common  farmers  in  the  northern  part  of  the 
island.  Of  the  writers  of  this  period,  therefore,  we  shall 
fiotice  only  such  as  describe  some  improvement  in  the 
modes  of  culture,  or  some  extension  of  the  practices  that 
Were  formerly  little  known. 
^^  In  Houghton's  Collections  on  Mwibandry  ca^  Trade,  a 
periodical  work  begun  in  1681,  we  have  the  first  notice 
of  turnips  being  eaten  by  sheep : — "Some  in  Essex  have 
their  fallow  alter  turnips,  which  feed  their  sheep  in  winter, 
by  which  means  the  turqips  are  scooped,  and  so  made 
capable  to  hold  dews  and  rain  water,  which,  by  corrupting, 
imbibes  the  nitre  of  the  air,  and  when  the  sheU  breaks  it 
funs  about  and  fertilises.  By  feeding  the  sheep,  the  land 
is  dunged  as  if  it  hadt  been  folded;  and  those  turnips, 
though  few  or  none  be  carried  off  for  human  use,  are  a 
very  excellent  improyement,  nay,  some  reckon  it  so  though 
they  Only  plough  the  turnips  in  without  feeding."^  This 
was  written  in  February  1694 ;  but  ten  years  before,  Wor- 
lidge,  one  of  his  correspondents,  observes,  "Sheep  fatten 
very  well  on  turnips,  which  prove  an  excellent  nourish- 
ment for  them  in  hard  winters  when  fodder  is  scarce ;  for 
they  will  not  only  eat  the  greens,  but  feed  on  the  roots  in 
the  ground,  and  scoop  them  hollow  even  to  the  very  skin. 
Ten  acres  (ho  adds)  sown  with  clover,  turnips,  &c.,  will 
feed  as  many  sheep  as  one  hundred  acres  thereof  would 
before  have  done."* 


^  Select  Remains  of  John  Ray.    Lond.  1760. 
'  Chalmers's  Caledonia,  vol.  ii.  p.  732. 

'  AnnaU  of  Agriculture,  No.  270.     Harte's  Essayi.     Comber  on 
National  SvbsiMUnce,  p.  161. 

*  Honghton's  Collections  on  Husbandry  and  Trade,  v«l.  i.  p. '213, 
edit.  1728. 

*  Ibid.  vol.  iv.  pp.  142rliC 


At  this  time  potatoes  were  beginning  to  attract  notice. 

"The  potato,"  says  Houghton,  "is  a  haccifcrous  herl^  with 
escicle}U  roots,,  bearing  winged  leaves  and  a  Viell  flower. 

"This,  1  have  been  informed,  was  brou^it  first  out  of  Viiginift 
by  Sir  Walter  Raleigh ;  and  ho  stopping  at  Ireland,  some  waa 
planted  there,  where  it  thrived  very  won,  and  to  ^ood  purpose ; 
lor  in  their  succeeding  wai-s,  when  all  the  com  abovo  the  ground 
was  destroyed,  this  supported  them ;  for  the  soldiers,  unless  they  ' 

had  dug  up  all  the  ground  where  they  grew,  and  almost  sifted  i^ 
could  not  extirpate  them ;  from  whence  they  were  brought  to 
Lancashire,  where  they  are  very  numerous,  and  now  they  b^in  to 
spread  all  tho  idngdom  over.  They  are  a  pleasant  food  boUed  or 
roasted,  and  eaten  with  butter  and  sugar.  There  is  a  sort  brought 
fixmi  Spain,  that  are  of  a  longer  form,  azMl  are  more  luscious  tliou 
ours  ;  they  are  much  set'  by,  aiid  sold  for  sixpence  or  eightpenoe 
the  poundL"' 

The  next  writer  is  Mortimer,  whose  Whole  Art  of  Hue^  Korttma^ 
bandry  was  published  in  1706,  and  has  since  run  through  ^^^^ 
several  editions.     It  is  a  regular,  systematic  work,  of  con* 
siderable  merit ;  and  will  even  now  repay  perusal  by  the  * 

practical  agriculturist.  From  the  third  edition  of  HartliVa 
Legacy y  we  learn  that  clover  was  cut  green,  and  given  to 
cattle ;  and  it  appears  that  this  practice  of  wiling,  as  it  is 
now  called,  had  become  very  common  about  the'  beginning 
of  last  century,  wherever  clover  was  cultivated.  Rye-grass 
was  now  sown  along  with  it.  Turnips  were  hand-h»ed,  and 
extensively  employed  in  feeding  sheep  and  cattle, in  the  same 
manner  as  at  present. 

The  first  considerable  improvexnent  in  the  practice  of  thaiTuUf  ITSL 
period  was  introduced  by  J ethro  Tull,  a  gentleman  of  Berk* 
shire,  who  began  to  drill  wheat  and  other  crops  about  the  year 
1701,  and  whose  Horse-koeing  Hu^ndry,  published  vtx 
1 7  31,  exhibits  the  first  decided  step  in  advance  upon  the  prin* 
ciples  and  practices  of  his  predecessors.  Not  contented  with 
a  careful  attention  to  details,  Tull  set  himself,  with  admirable 
skill  and  perseverance,  to  investigate  the  growth  of  plants, 
and  thus  to  arrive  at  a  knowledge  of  the  principles  by  which 
the  cultivation  of  field>crops  should  be  regulated.  Having 
arrived  at  the  conclusion  that  the  food  of  plants  consists  of 
minute  paiticles  of  earth  taken  up  by  their  rootlets,  it  fol- 
lowed, that  the  more  thoroughly  the  soil  in  which  they 
grew  was  disintegrated,  the  more  abundant  would  be 
the  "  pasture''  (as  he  called  it),  to  which  their  fibres  would 
have  access.  He  was  thus  led  to  adopt  that  system  of 
sowing  his  crops  in  rows  or  drills,  so  wide  apart  as  to 
admit  of  tillage  of  the  intervals,  both  by  ploughing  and 
hoeing,  being  continued  until  they  had  well-nigh  arrived 
at  maturity. 

As  the  distance  between  his  rows  appeared  much  greater 
than  was  necessary  for  the  range  of  the  roots  of  the  plants^ 
he  begins  by  showing  th^t  these  roots  extend  much  £arw 
ther  than  is  commonly  believed,  and  then  proceeds  to  inquire 
i  n  to  the  nature  of  their  food.  After  examining  several  hypo* 
theses,  he  decides  this  to  be  fine  particles  of  earth.  The 
chief,  and  almost  the  only  use  of  dung,  he  thinks,  is  to 
divide  the  earth,  to  dissolve  "  this  terrestrial  matter,  which 
affords  nutriment  to  the  mouths  of  vegetable  roots;"  and  this 
can  be  done  more  completely  by  tillage..  It  is  therefore  ne«- 
cessary  not  only  to  pulverise  the  soil  by  repeated  ploughiugs 
before  it  be  seeded,  but,  as  it  becomes  gradually  more  and 
more  compressed  afterwards,  recourse  mustt>e  had  to  tillage 
while  the  plants  are  growing ;  and  this  ii  hoeing,  which  also 
destroys  the  weeds  that  would  deprive  the  plants  of  their 
nourishment. 

The  leading  features  of  Tull's  husbandry  arc  his  practice 
of  laying  the  land  into  narrow  ridges  of  five  or  six  feet,  and 
upon  the  middle  of  these  drilling  one,  two,  or  three  rows, 
distant  from  one  another  about  seven  inches  when  there 
were  three,  and  ten  when  only  two.     The  distance  of  the 

•  Houghton's  Collections  on  Husbandry  and  Trade,  tol.  ii.  p.  46fi. 
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Tall,  con-   plants  on  one  ndge  from  those  on  the  contiguous  one  he 
tinu6(L       called  an  xnterval ;  the  distance  between  the  rows  on  the 
saine  ridge,  a  space  or  'partition ;  the  former  was  stirred 
repeatedly  by  the  horse-hoe,  the  latter  by  the  hand-hoe. 

The  extraordinary  attention  tlus  ingenious  person  gave 
to  his  mode  of  culture  is  perhaps  without  a  parallel : — 

'*  1  ftnnerly  was  »t  much  paios,*'  he  says,  "and  at  some  chai^ 
in  improving  mv  drilla  for  plaotix^  the  rows  at  very  near  distances, 
and  had  brouf^ht  them  to  such  perfection,  that  ono  horse  would 
draw  a  drill  with  eleven  shares,  making  tlio  rows  at  three  inches 
and  a  half  distance  from  ono  another ;  and  at  tho  same  time  sow  in 
them  three  very  different  sorts  of  seeds,  which  did  not  mix  ;  and 
tlieso,  too,  at  different  dcptlis.  As  the  hsrley-rows  were  seven  inches 
asunder,  the  barley  lay  four  inches  deep.  A  little  mors  than  three 
V  inches  above  that,  in  the  same  channels,  was  clover  ;  betwixt  evciy 

two  of  theso  ro^vs  was  a  row  of  St  Foin,  covered  half  an  inch  dceji. 

"  I  had  a  good  crop  of  barley  the  first  year  ;  tlio  next  year  two 
crops  of  broad  clover,  where  that  was  soi^n  ;  and  where  ho|>-clover 
was  sown,  a  mixed  crop  of  tliat  and  St  Foin  ;  but  I  am  since,  by 
experience,  so  fully  convinced  of  the  folly  of  tliese,  or  any  other 
•  mixed  crops,  and  more  especially  of  narrow  s^miccs,  that  I  have 

demolishea  these  instruments,  in  their  full  perfection,  as  a  vain 
curiosity,  the  drift  and  use  of  them  being  contrary  to  tho  true 
principles  and  prscUce  of  horse-hoeing."^ 

In  the  culture  of  wheat,  he  began  With  ridges  six  feet 
broad,  ot  eleven  on  a  breadth  of  66  feet ;  but  on  this  he 
afterwards  had  fourteen  ridges.  After  trying  different  num- 
bers of  rows  on  a  ridge,  he  at  last  preferred  two,  "H-ith  an 
intervening  space  of  about  10  inches.  He  allowed  only 
three  pecks  of  seed  for  an  acre.  The  first  hoeing  was  per- 
formed by  turning  a  furrow  from  the  row,  as  soon  as  the 
plant  had  put  forth  four  or  five  leaves;  so  that  it  was 
done  before  or  at  the  beginning  of  winter.  The  next  iioeing 
was  in  -Spring,  by  which  the  earth  was  returned  to  the 
plants.  The  subsequent  operations  de|)ended  upon  the 
circumstances  and  condition  of  the  land  and  the  state  of 
the  weather.  The  next  year's  crop  pf  wheat  was  sown, 
upon  the  intervals  which  had  been  unoccupied  the  former' 
year ;  but  this  he  does  not  seein  tu  thfnk  was  a  matter  of 
much  consequence. 

**My  field,"  he  observes,  *' whereon  is  now  tlic  thirteenth  crop 
of  wheat,  has  shown  that  the  rows  may  successfully  stand  \iix)n 
any  part  of  the  ground.  The  ridges  of  this  Held  were,  for  the 
twelfth  crop,  changed  from  six  feet  to  four  feet  six  inches.  In 
order  for  this  alteration  the  ridges  were  ploughed  down,  and  tlien 
the  next  ridscs  were  laid  out  the  same  way  as  the  former,  but  one 
foot  six  indies  narrower,  and  the  double  rows  drilled  on  their 
tops ;  whereby,  of  consequence,  there  must  be  some  rows  standing 
on  every  par.  of  the  ground,  both  on  the  foi-nicr  parti tibns  and  on 
every  part  of  the  intervals.  Notwithstanding  this,  there  was  no 
manner  of  dLCfcrence  in  the  goodness  of  the  row^ ;  and  the  whole 
field  was  in  every  port  of  it  eaual,  and  the  best,  I  believe,  thnt 
ever  grew  on  it  It  is  now  the  tnirteenth  crop,  likely  to  be  good, 
though  the  land  was  not  ploughed  crossways.'  ' 

It  follows,  from  this  singular  management,  that  Tull 
thought  a  succession  of  crops  of  different  species  altogether 
unnecessary;  and  he  labours  hard  to  prove  against  Dr 
Woodward,  that  the  advantages  of  such  a  change  under  his 
plan  of  tillage  were  quite  chimerical,  though  he  seems  to 
admit  the  benefit  of  a  change  of  the  seed  itself. 

In  cultivating  turnips  he  made  the  ridges  of  the  same 
breadth  as  for  wheat,  but  only  one  row  was  drilled  on  each. 
His  management,  while  the  crop  T^as  growing,  differs  very 
little  from  the  present  practice.  When  drilled  on  the  level,  it 
is  impossible,  he  observes,  to  hoe-plough  them  so  well  as  when 
they  are  planted  upon  ridges.  But  the  seed  was  deposited 
at  different  depths,  the  half  about  four  inches  deep,  and 
the  other  half  exactly  over  that,  at  the  depth  of  half  an  inch. 

"Thus  planted,  let  the  weather  be  never  so  dry,  the  deepest 
seed  will  come  up,  but  if  it  raineth  immediately  after  planting, 
the  shallow  will  come  up  first  "VVe  also  make  it  come  up  at  four 
tiniea^  by  mixiiig  our  seed  half  new  and  half  old,  tho  new  coming 
«p  a  day  i^uicker  than  the  old.     These  four  comings  up  give  it  so 

*  Iforsc-hoeing  Husbandry,  p.  62.     Lond.  J 762.     «  Ibid.  ^  424. 


many  chances  for  escapine  tlte  Hy ;  it  beioff  often  ^een  thst  tb«  teed 
sown  over  night  will  be  destroyed  by  tho  fly,  when  t|iat  «wn  Uti 
next  mominff  will  escape,  and  n'ce  vena:  or  you  may  hos-iilougb 
them  when  the  Qy  is  like  to  devour  them ;  this  will  bury  the  gRitett 
port  of  these  enemies :  or  else  you  may  drill  in  another  cow  vitkoui 
new-ploughing  th^land.** 

DriUing  and  horse  and  hand  hoeing  seem  to  have  been  u 
use  before  the  publication  of  Tull*s  boojt  "Hoemg,"  he  says, 
**  may  be  divided  into  deep,  which  is  our  horse^oemg ,  and 
shallow,  which  is. the  English  hand-hoeing,  and  also  the 
shallow  horse-hoeing  used  in  some  places  betwixt  iota's, 
where  the  intervals  are  veiy  zuurow,  as  16  or  18  inches. 
This  is  but  an  imitation  of  the' hand-hoe,  or  a  snocedaneam 
to  it,  and  can  neither  supoly  the  use  of  dung  nor  fallow, 
and  may  be  properly  called  scratch-hoeing."  But  m  hik 
mode  of  forming  ridges  his  practice  aeems  to  have  htea 
original ;  his  implements  display  much  ingenuity ,  and  hii 
claim  to  the  title  of  father  of  the  present  horae-hoeing 
husbandry  of  Great  Britain  seems  indisputable.  A  trans- 
lation of  Tull's  book  was  undertaken  at  one  and  the  tmt 
time  in  France,  by  three  different  persons  of  oonsLdention, 
without  the  privity  of- each  other.  Two  of  them  afterwards 
put  their  i)^pers  into  the  hands  of  the  third,  M.  du  Hamel 
du  Monceau,  of  the  Royal  Academy  of  Sciences  at  Paris^ 
who  published  a  treatise  on  husbandry,  on  the  principles 
of  Mr  Tull,  a  few  years'after.  But  Tull  seems  to  have  had 
very  few  followers  in  England  for  more  than  thirty  yean. 
The  present  method  of  drilling  and  horse-hoeing  turnipe 
was  not  introduced  into  Northumberland  tiU  about  the 
year  1780  \^  and  it  was  then  borrowed  from  Scotland,  the 
farmers  of  which  had  the  merit  of  first  adopting  Tull'a 
management  in  the  culture  of  this  root  about  1760.  From 
,  Scotland  it  made  its  way,  but  slowly,  into  the  southcin 
parts  of  the  island. 

Tull's  4octrines  and  practices  being  quite  in  advance  of 
*his  own  times,. were,  as  is  usual  in  such  cases,  vehementlj 
'  opposed  by  his  contemporaries.  He  was,  in  consequence, 
involved  in  frequent  controversy,  in  conducting  which  he 
occasionally  showed  an  asj^erity  of  temper  wMch  excites 
i.our  regret,  but  which  is  not  to  be  wondered  at,  when  we 
consider  ^he  trials  of  patience  which  he  encountered  from 
the  unreasonable  opposition  of  the  agricultural  community 
to  his  improvements ;  the  thwarting  of  his  experiments  bj 
his  own  labourers,  who,  in  their  ignorant  zeal  against  inno- 
vations, Avilfully  broke  his  machines,  and  disregarded  his 
orders;  and  from  acute  and  protracted  bodily  disease. 
The  soundness  of  his  views  and  practice,  as  r^ards  turnip 
culture,  came  by-and-by  to  be  acknowledged,  and  hare 
since  been  generally  adopted.  But  it  was  only  some 
twenty-five  years  ago  that  his  full  merit  began  to  be  under 
stood.  The  Rev.  Mr  Smith,  in  his  Word  in  Sfcuon,  about 
that  time  recalled  attention  to  Tull's  peculiar  system  of 
wheat  culture  in  a  way  that  startled  the  whole  community ; 
while  Professor  Way,  in  a  series  of  eloquent  lectorea 
delivered  before  the  I^oyal  Agricultural  Society,  shoved 
that  his  scieuce  was  tnie  in  the  main,  and  even  more  strik- 
ingly ahead  of  his  times  than  his  practice. 

Ajnong  the  English  writers  of  this  period  may  be  men- 
tioned Bradley,  Lawrence,  Hales,  Miller,  EHlis,  Smith, 
Hi)l,  Hitt,  Lisle,  and  Home.  Most  of  their  works  went 
through  several  editions  in  a  few  years, — at  once  a  proof 
of  the  estimation  in  which  they  were  held,  and  of  the 
direction  of  the  public  mind  towards  investigating  the 
principles  and  practice  of  agriculture.* 

Of  the  progress  of  the  art  in  Scotland,  till  towards  ^^^ 
end  of  the  17th  century,  we  are  almost  entirely  ignorant"^ 
The  first  work,  written  by  Donaldson,  was  pnnted  in  1697, 
under  the  title  of  Ihisbandry  Anatomized;  or,  an  Inquiry 
into  the  Present  Manner  of  Teiling  and  Manw^ing  the 


*  KcTthuviJberland  Survey,  p.  lOOL 
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Grovfod  in  Scotland.  It  appears  from  this  treatise,  tliat 
the  state  of  the  art  was  not  more  advanced  at  that  time  in 
Korth  Britain  than  it  had  been  in  England  in  the  time  of 
FiUherbert  Farms  were  divided  into  infield  and  outfield ; 
eom  crops  follQwed  one  another  without  the  intervention, 
of  fallow,  coitivated  herbage,  or  turnips,  though  something 
is  said  about  fallowing  the  outfield ;  inclosures  were  very 
rare ;  the  tenantry  had  not  begun  to  emeige  from  a  state 
of  great  poverty  and  depression ;  and  the  wages  of  labour, 
compared  with  the  price-of  corn,  were  much  lower  than  at 
present ;  though  that  price,  at  least  in  ordinary  years,  must 
appear  extremely  moderate  in  our  times.  Leases  for  a  term 
of  years,  however,  were  .not  unconunon;  but  the  want  of 
capital  rendered  it  impossible  for  the  tenantry  to  attempt 
any  ^inted  improvements. 
uUmb,  Donaldson  first  points  out  the  common  management  of 
'7*  that  period,  which  he  shows  to  have  been  very  unproduc^ 
tive,  and  afterwards  recommends  what  he  thinks  would 
be  a  more  profitable  course. 

"Of  thfl  daU  groand,*'  he  nya,  *<thAt  is,  sdch  lands  as  are  partly 
hills  and  partly  yalleys,  of  which  sorts  may  be  comprehended  the 
greatest  part  of  arable  groand  in  this  kingdom,  1  shall  snpposd  a 
farmer  to  have  a  lease  or  tack  of  three  soore  acres,  at  three  hundred 
merks  of  rent  per  annom  (£16,  ISs.  4d.  sterling).  Perhaps  some 
who  are  not  acquainted  with  rural  affair^may  think  this  cheap ;. 
hut  those  who  are  the  possessors  thereof  think  otherwise,  and  find 
difficulty  enough  to  get  the  same  paid,  according  to  their  present 
way  of  manuring  thnreot  But  that  I  may  proceed  to  the  comparison, 
I  snail  show  how  commonly  tins  farm-room  is  managed.  It  is  com- 
monly dirided  into  two  pairts,  viz.,  one-third  crof^  and  two-thirds 
outfield,  as  it  is  termed.  The  croft  is  usually  divided  into  three 
ntrts:  to  wit,  one-third  barley,  which  is  always  dunsed  that  vear 
oarley  is  sown  thereon;  another  third  .oats;  and  the  last  third 

Ss.  The  outside  field  is  divided  into  tw6  parts,  ts^  wit,  the  one 
f  oats,  and  the  other  half  grass,  two  years  sucoeesimy.  The 
product  which  may  be  supposed  to  be  on  each  acrt"  of  croft,  four 
bolls  (three  Winchester  quarters),  and  that  of  the  outfield,  three  (2^ 
quarters) ;  the  quota  is  sevnv  scors  bolls,  which  we  shall  also 
reckon  at  five  pounds  (8s.  4d.)  pv>  boll,  cheap  year  and  dear  year 
one  with  another.  This,  in  all,  is  worth  £700  (£58,  6s.  8d. 
sterling). 

'*Then  let  us  se^  what  profit  he  tto  make  of  his  cattle.  Accord- 
ing to  the  division  of  his  lands  thera  is  20  acres  of  grass,  which 
cannot  be  expected  to  be  very  good,  because  it  gets  not  leave  to 
lie  above  two  years,  and  therefore  caxinot  be  well  swarded.  How- 
ever, usually,  besides  four  horses,  which  are  kept  for  pbughing 
the  said  land,  ten  or  twelve  nolt  are  also  kept  upon  a  farm-room 
of  the  above-mentioned  bounds ;  but,  in  respect  of  the  badness  of 
the  grass,  as  said  is,  little  profit  is  had  of  them.  Perhaps  two  or 
three  stone  of  butter  is  the  most  tHat  oan  be  made  of  the  milk  of 
his  kine  the  whole  summer,  and  not  sbove  two  heffers  brought  up 
each  year.  ^  As  to  what  profit  may  be  made  by  bringing  up  young 
horses,  I  atiaH  say  nothing,  supposing  he  keeps  his  stock  good,  b^ 
those  of  his  own  upbringing.  The  whole  product,  then,  of  his 
cattle  cannot  be  reckoned  above  fifty  merks  (£2,  16s.  6d.)  For,  in. 
respect  Ms  beasts  are  in  a  manner  half-starved,  they  are  generally 
small ;  so  that  scarce  mav  a  lieffer  be  sold  at  above  twelve  pounds 
(£1  staling).  The  whole  product  of  his  farm-room,  therefore, 
exceeds  not  thevalusof  £783  (£01,  la  8d.  sterling),  or  thereabout" 

The  labourera  employed  on  this  farm  were  two  men  and 
one  woman,  besides  a  herd  in  summer,  and  other  servants 
in  harvest 

Donaldson  then  proceeds  to  point  out  a  different  mode 
uf  management,  which  he  calculates  to  be  more  profit- 
able; but  no  notice  is  taken  of  either  clover  or  turnips 
as  crops  to  be  raised  in  his  new  course,  though  they  are 
incidentally  noticed  in  other  parts  of  the  work. 

«*I  alflo<««odinmend  potatoes  as  a  ven*  profitable  root  for  husband- 
men and  others  that  have  numerous  uunilies.  And  becanae  there 
is  a  pecuUsr  way  of  planting  this  root,  not  commonly  known  in  this 
coiintry,  I  shall  here  show  what  way  it  is  ordinary  planted  or  set 
The  ground  must  be  dry ;  and  so  much  the  better  it  is  if  it  have  a 
good  soard  of  grass.     The  beds  or  risgs  are  made  about  eight  foot 

I  potatoo  or 

ot  of  dung, 

and  afterwaida  dijr  earth  out  of  the  furrows,  snd  cover  them  all 

over,  about  8omej£ree  or  four  inches  deep ;  the  furrows  left  between 

your  'liggs  must  is  about  two  foot  broao,  and  little  less  will  they 


be  in  depth  before  your  (lotatoes  be  covered.  You  need  ust  plant 
this  root  in  your  gaixicn ;  they  are  commonly  set  in  the  fieidi,  and 
wildest  of  ground,  for  enriching  of  it*'  As  to  their  consumption, 
they  were  sometimes  "boiled  and  broken,  and  stirred  with  butter 
and  new  milk ;  also  roasted,  and  ea.ten  with  butter ;  yea,  some  make 
bread  of  them,  by  mixing  them  with  oat  or  barley  meal ;  others 
parboU  them  and  bake  with  them  apples,  aftei^  the  manner  cf 
tarts." 

TUbre  is  a  good  deal  in  this  little  treatise  about  sheep, 
and  other  branches  of  husbandry ;  and,  if  the  writer  was 
well  informed,  as  in  piost  instances  he  appears  to  have 
been,  his  account  of  prices,  of  wages,  and  generally  of  the 
practices  of  thi^  period,  is  very  interesting. 

The  next  work  on  the  husbandry  of  Scotland  is,  ^TA^  Belhavsn, 
Countryman's  Budiments,  or  an  advice  to  the  Fmnner$^'^^» 
in  East  LoUwm^  kow  to  labour  and  improve  Astr  grounds^ 
said  to  have  been  written  by  Lord  Belhaven  about  tho 
time  of  the  Union,  and  reprinted  in  1723.  In  this  we 
bave  a  deplorable  picture  of  the  state  of  agriculture  iii 
what  is  now  the  most  highly  improved  county  in  6oot> 
land.  His  lordship  begins  with  a  very  high  encomium 
on  his.  own  performance.  **  I  dare  be  bold  to  say, 
there  wa^  never  such  a  good  easy  method  of  husbandry 
as  this,  ao  succinct,  extensive,  and  mediodical  in  aU  its 
parts,  published  befora"  And  he  bespeaks  the  favour 
of  those  to  whom  he  addressee  himself,  by  adding,  "neither 
shall  I  affright  you  with  hedging,  ditching,  marling, 
chalking,  paring  and  burning,  drtuning,  watering,  and 
such  like,  which  are  all  very  good  improvements  indeed, 
and  very  agreeable  with  the  soil  ana.sitilation  of  East 
Lothian ;  but  I  know  ye  cannot  bnir  as  yet  a  crowd  of 
improvements,  this  being  only  intended  to  initiate  you  in 
the  true  method  and  principles  of  husbandry."  The  farm- 
rooms  m  East  Lothian^  as  in  other  districts,' were  divided 
into  infield  and  outfield. 

«The  infield  (where  wheat  is  sown)  is  gnnerally  divided  by  the 
tenant  intp  four  divisions  or  breaks,  as  they  caU  them,  vis,  one 
of.wheat,  one  of  barley,  •one  of  pease,  and  one  of  oats,  so  that  the 
Wheat  is  80#d  after  the  psaae,  the  barley  after  the  wheat,  and  the 
oats  titer  the  barlev.  The  outfield  land  is  ordinarily  made  use  ot 
proouscuonsly  for  neding  of  their  cows,  horse,  sheep,  and  oxen; 
tis  also  dunged  by  their  sheep  who  lay  in  earthen  folds  ;  and  some- 
times,, when  they  nave  much  of  it,  they  fauch  or  fallow  a  part  of  it 
yeexly." 

Under  thk  management  the  produce  seems  to  have  been 
three  times  the  seedj  and  yet,  says  his  lordship,  "if  in 
East  Lothian  they  did  not  leave  a  higher  stubble  than  in 
other  places  of  the  kingdom,  their  grounds  would  be  in  a 
much  worse  condition  than  at  present  they  are,  though  bad 
enough.'' — "  A  good  crop  of  com  makes  a  good  stubble, 
and  a  good  stubblo  is  the  equalest  mucking  that  is." 
Among  the  advantages  of  inclosures,  He  observes,  "you 
will  gain  much  more  labour  from  your  servants,  a  great 
part  of  whose  tune  waa  taken  up  in  gathering  thistles  und 
other  garbage  for  their  horses  to  feed  upon  in  their  stables ; 
and  thereby  tho  great  trampling  and  pulling  up,  and  other 
destruction  of  the  corns,  while  they  are  yet  tender,  will  be 
prevented."  Potatoes  and  turnips  are  recommended  to  be 
sown  in  the  yard  (kitchen-garden).  Clover  does  not  seem 
to  have  been  in  use.  Rents  were  paid  in  corn ;  and,  f 6r 
the  largest  farm,  which  he  thinks  should  employ  no  more 
than  two  ploughs,  the  rent  was  about  six  chalders  of  victual 
'"  when  the  ground  is  very  good,  and  four  in  that  which  is 
not  so  good.  But  I  am  most  fully  convinced  they  should 
take  long  leases  or  tacks,  that  they  may  not  be  straitened 
with  time  in  the  improvement  of  their  rooms ;  and  this  ia 
profitable  both  for  master  and  tenant "* 

Such  was  the  state  of  the  husbandry  of  Scotland  in  the  Society  d 
early  part  of  last  century.  The  first  attempts  at  impnnlament  ^P»«»«w 
cannot  be  traced  farther  back  than  1723,  when  a  number  of 
land-holders  formed  themselves  into  a  society,  under  the  title 
of  the  Society  of  Improvers  m  the  Knowledge  of  Agriculture 
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in  Scnthnd.  TJie  Earl  of  Stair,  one  of  their  most  active 
.  members,  is  said  to  have  l>con  the  tii'st  who  cultivated 
tiimips  in  that  country.  The  Stln-t  TransadioM  of  this 
i»ociety  were  collected  and  piiblislied  in  1 743  by  Mr  Maxwell, 
who  took  a  large  pgirt  in  its  i»inceedings.  It  is  evident 
from  this  book  that  the  society  had  exerted  itself  in  a  very 
laudable  manner,  and  apiKirently  with  considerable  success, 
in  introducing  cultivated  herbage  and  turnips,  as  ^U  as 
in  improving  the  former  methods  of  culture  But  there  is 
reason  to  believe  tliat  the  influence  of  the  example  of  its 
numerous  members  did  not  extend  to  the  common  tanantry, 
who  are  always  unwilling  to  adopt  the  piactices  of  those 
who  are  placed  in  a  higher  rank,  and  supposed  to  cultivate 
land  for  pleasure  rather  than  profit  Thuugh  this  society, 
tlie  earliest  probably  in  the  United  Kingdom,  soon  counted 
upwards  of  300  members,  it  existed  little  more  than  20 
years,  "Maxwell  delivered  lectures  on  agriculture  for  one 
or  two  sessions  at  Edinburgh,  which,  from  the  specimen 
he  has  left,  ought  to  have  been  encouraged. 

In  the  introductory  paper  in  Maxwell's  collection,  we 
are  told,  that — 

"Tho  practice  of  diaininff,  inclosing,  summer  fallowing,  sowing 
flax,  hemp,  rape,  tumii)  uud  grass  setxls,  planting  cabbages  after, 
ftiul  potatoes  with,  the  plough,  in  fields  of  ^*at  extent,  is  introduceil ; 
and  that,  according  to  the  general  opimon,  mon;  com  grows  now 
yearly  where  it  was  never  known  to  gn>w  before,  thcsft  twenty  years 
last  post,  than  perhaps  a  sixth  of  all  that  the  kingdom  was  in  use 
to  produce  at  any  time  before." 

First  In  this  work  we  find  the  first  notice  of  a  threshing- 

Threshing,  machine :  it  was  invented  by  Mr  Michael  Menzics,  advQ- 
>lachine.  ^^^  ^^^  obtained  a  patent  for  it.  Upon  a  representation 
Diade  to  the  society  that  it  was  to  be  seen  working  in 
several  plac^,  they  appointed  two  of  their  number  to  in^ 
8l>ect  it ;  and  in  their  report  they  say,  that  one  man  troiild 
be  sufficient  to  manage  a  machine  which  would  do  the  work 
of  six.  One  of  the  machines  wt«  "moved  by  a  great 
water-wheel  and  triddlcs,"  and  another  '*  by  a  little  wheel 
of  three  feet  diameter,  moved  by  a  small  quantity  of  water." 
This  machine  the  society  recooLmended  to  all.  gentlemen 
and  fanners. 

The  next  work  is  by  the  same  Mr  Maxwell,  printed  in 
1757,  and  entitled  the  Practical  Iltubandman;  being  a 
tollecivon  of  imssella4teo7ts  papers  on  IJushandryy  <fec.  In 
this  book  the  greater  part  of  the  Seleci  Transactions  is  re* 
published,  with  a  number  of  new  papers,  among  which,  an 
Besay  on  the  Husbandry  of  Scotland,  with  a  proposal  for 
the  improvement  of  it,  is  the  most  valuable.  In  this  he 
lays  it  down  as  a  rule,  that  it  is  bad  husbandry  to  take 
two  crops  of  grain  successively,  which  marks  a  consider- 
able progress  in  the  knowledge  of  modern  husbandry; 
though  he  adds,  that  in  Scotland  the  best  husbandmen 
after  a  fallow  take  a  crop  of  wheat ;  after  the  wheat,  i^eas ; 
then  barley,  and  then  oats;  &nd  after  that  they  fallow 
again.  The  want  of  indosures  was  still  a  matter  of 
complaint.  The  ground  continued  to  be  cropped  so 
long  as  it'  produced  two  seeds ;  the  best  farmers  were 
contented  with  four  seeds,  which  was  more  than  the 
genend  produce. 

The  first  Act  of  Parliament  for  collecting  tolls  on  the 
highway  in  Scotland  was  passed  in  1750,  for  repairing 
the  road  from  Dunglass  bridge  to  Haddington.  In  ten 
years  after,  several  Acts  followed  forthe  counties  of  Edin^ 
burgh  and  Lanark,  and  for  making  the  roads  between 
EdinburgH  find  Glasgow.  The  benefit  which  jigriculture 
has  derived  from  good  roads  it  would  not  ba  easy  to  Esti» 
mate.  The  want  of  them  was  one  great  cause  of  the  slow 
progress  of  the  art  in  former  times. 

The  Revolution  in  1688  was  the  epoch  Of  that  system  of 
corn  laws  to  which  very  great  influence  has  been  ascribed, 
both  on  the  practice  of  agriculture  and  tlie  general  pro- 


sperity  of  the  countiy.  But  for  an  acconnt  of  these  and 
later  statutes  on  the  subject,  we  must  refer  t&  tbe  article 
Corn  Laws. 

The  exportation  of  wool  was  prohibited  ifi  1647,  iu 
I GGO,  and  in  1 688 ;  and  the  prohibition  strictly  enforced 
by  subsequent  statutes.  The  effect  of  this  on  its  price, 
and  the  state  of  the  wool  trade,  from  the  earliest  period 
to  the  middle  of  last  century,  are  distinctly  exhibited  by 
the  learned  and  laborious  author  of  Metnoirs  on  Wocl^ 
printed  in  1747. 

CHAPTER  IL 

RECENT  BRITISH  AGRICULTURE. 

Section  I. — Progress  during  the  Eighteenth  Century. 

Before  entering  upon  a  description  of  the  agriculture  of 
Great  Britain  at  the  present  day,  it  iooay  help  to  set  matten 
in  a  clearer  light  if  we  take  just  so  much  of  a  retrospect 
as  will  serve  as  a  back -ground  to  our  picture. 

At  the  beginning  of  the  18th  century  the  agriculture 
of  our  'country  was  stUl  of  the  rudest  kind.  With  the 
exception  of  certain  parts  of  England,  the  land  was  still 
for  the  most  part  unenclosed,  the  live  stock  of  each 
township  grazing  together,  and  the  arable  land  being 
occupied  in  commoif  field  or  run-rig.  The  practice  d 
fallowing  annually  a  portion  of  the  arable  land, -and  of 
interposing  a  crop  of  peas  betwixt  the  cereal  crops,  tra:i 
becoming  a  common  practice,  and  was  a  great  improvement 
upon  the  previous  and  yet  common  usage  of  growing 
successive  corps  of  white^K)m  until  the  land  was  utterly 
exhausted,  when  it  was  left  to  recruit  itself  by  resting  m  a 
state  of  nature,  while  other  portions  were  undergoing  the 
same  process.  Clover  and  turnips  had  been  introduced 
before  this  date,  and  were  coming  gradually  int6<mltivatiou 
as  field  crops  in  the  more  advanced  parts  of  England 
Potatoes  were  commonly  grown  in  gardens,  but  had  not 
yet  found  their  way  to  the  fields. 

The  gradual  advance  in  the  price  of  farm  produce  soos 
after  the  year  1760,  occasioned  by  the  increase  bf  population 
and  of  wealth  derived  from  manufactures  and  commerce, 
gave  a  powerful  stimulus  to  rural  industry,  augmented 
agricultural  capital,  and  called  fo^  a  mons  skilful  and 
enterprising  race  of  farmers.  The  arable  lands  of  the 
country,  which,  under  the  operation  of  the  feudal  system, 
had  been  split  up  into  minute  portions,  cultivated  by  the 
tenants  and  their  families  without  hired  labour,  began  now 
to  be  consolidated  into  larger  holdings,  and  let  to  those 
tenants  who  possessed  most  energy  and  substance.  Thia 
enlargement  of  farms,  and  in  Scotland  the  letting  of  them 
under  leases  for  a  considerable  term  of  years,  continued  to 
be  a  marked  feature  in  the  agricultural  progress  of  the 
country  until  the  end  of  the  century,  and  is  to  be  regarded 
both  as  a  cause  and  a  consequence  of  that  progress.  The 
passing  of  more  than  SOOQin closure  bills  during  the  reign 
of  Geo.  III.,  before  which  the  whole  number  was  but  244, 
shows  how  rapidly  the  cultivation  of  new  land  now 
proceeded.  The  disastrous  American  war  for  a  time 
interfered  with  the  national  prosperity;  but  with  the  return 
of  peace  in  1783,  the  cultivation  of  the  country  made  more 
rapid  progress.  The  quarter  of  a  century  immediately 
following  1760,  is  memorable  in  our  agricultural  annals  for 
the  introduction  of  various  important  improvements  H 
•was  during  this  period  that  the  genius  of  Bakewell  produced  B»k*^ 
such  an  extraordinary  change  in  the  character  of  our  more 
iraporta'nt  breeds  of  live  stock ;  but  especially  by  the 
perfecting  of  a  new  race  of  sheep — the  well-known  Leicesteis 
— which,  have  ever  since  proved  such  a  boon  to  the  country, 
and  have  added  so  much  to  its  wealth.  Bakenclls  fame 
as  a  breeder  was  for  a  time  enhanced  by  the  improvement 
which   be  effected  on  the  long-horned  cattle,  then  the 
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prevailing  breed  of  tlie  midlaud  counties  of  England. 
These,  however,  were  ere  long  rivalled,  and  have  now  been 
€utirely  superseded  by  the  shorthorn  or  Durham  breed, 
which  the  brothers  Colling  obtained  from  tho  useful  race 
of  cattle  that  had  long  existed  \n  the  valley  .of  the  Tees,  by 
applying  to  them  the  principle  of  breeding  which  BakewcU 
had  already  established.  A  more  rational  system  of 
cropping  now  began  very  generally  to  supersede  the  thriftless 
and  barbarous  practice  just  referred  to  of  sowing  successive 
crops  of  corn  until  the  land  was  utterly  exhausted,  and 
then  leaving  it  foul  with  weeds,  to  recover  its  power  by 
an  indefinite  period  of  rest.  Green  crops,  such  as  turnips, 
clover,  and  ryegrass,  began  to  be  alternated  with  grain 
crops,  and  hence  the  name  altemaU  htubandry,  by  which 
this  improved  system  is  generally  known.  The  land  was 
now  also  generally  rendered  clean  and  mellow  by  a  summer 
fallow  before  being  sown  with  clover  or  grasses. 

Hitherto  the  husbandry  of  England  had  been  very 
superior  in  every  respect  to  that  of  Scotland.  Improvements 
riow,  however,  made  rapid  progr^  in  the  latter.  Mr 
Dawson,  at  Frogden,  in  Roxburghshire,  is  believed  to  have 
been  the  first  who  grew  turnips  as  a  field  crop  to  any 
extent.  This  eiiter])ris)ng  fanner  having  heard  of  the 
success  with  which  this  crop  was  cultivated  in  certain  parts 
of  England,  took  the  precaution  of  seeing  for  himself  the 
most  approved  mode  of  doing  -so  before  attempting  to 
introduce  it  on  his  own  farm,  tie  accordingly  went  to 
Leicestershire,  and  presenting  himself  to  the  celebrated 
Bakeweli  in  the  garb  of  a  Scotch  ploughman,  hired  himself 
to  bim  for  six  months  in  that  capacity.  Having  in  this 
thoroughly  practical  way  acquired  the  knowledge  he  was 
in  quest  of,  he  told  his  employer  (who  wouM  fhln  have 
retained  him  longer)  that  it  was  full  time  for  him  to  be 
home  to  his  own  large  /arm.  The  season  was  too  advanced 
to  admit  of  his  doing  more  that  year  than  sow  a  few 
experim^ital  drills,  but  the  very  next  year  he  is  said  to 
have  sown  70  acres.  We  have  been  Unable  to  ascertain 
the  exaot  date  of  this  occurrence,  but  it  is  on  record  that 
as  early  as  17G4  Mr  Dawson  had  100  acres  of  drilled 
turnips  on  Ms  farm  in  one  year. 

A  few  years  after  this  the  Messrs  CuUey — one  of  them 
also  a  pupil  of  Bakewell — left  their  paternal  property  on 
the  banks  of  the  Tees,  and  settlecl  on  the  Northumbrian 
side  of  the  Tweed,  bringing  with  them  the  valuable  breeds 
of  live  stock  and  improved  husbandry  of  their  native 
district  The  improvements  introduced  by  these  energetic 
and  skilful  farmers  spread  rapidly,  and  exerted  a  most 
beneficial  influence  upon  the  border  counties.  An  Act 
passed  in  1770,  which  relaxed  the  rigour  of  strict  entails, 
and  afforded  power  to  landlords  to  grant  leases  and  other- 
wise improve  their  estates,  had  a  beneficial  efiect  on  Scottish 
agriculture.  From  1784  to  1795  improvements  advanced 
with  steady  stop&  This  period  was  distinguished  for  the 
general  adoption  and  iixdustrious  workipg  out  of  ascertained 
improvements.  Small's  swing  plough,  and  Meikle's  thrash- 
ing-machine, although  invented  some  years  'before  this, 
were  now  perfected  and  brought  into  general  use,  to  the 
great  furtherance  of  agriculture.  Two  important  additions 
were  aboulL  this  time  made  to  the  field  crops,  viz.,  the 
Swedish  turnip  and  potato -oat  The  latter  was  accidentally 
discovered  in  1788,  and; both  soon  came  into  general 
cultiyation.  In  the  same  year  Merino  sheep  were  intro- 
duced by  h&  Majesty^  Georgd  IIL,  who  was  a  zealous 
farmer.  For  a  time  this  breed  attracted  much  attention, 
and  sanguine  expectations  were  entertained  that  it  would 
prove  of  national-  importance.  Its  unfitness  for  the  pro- 
duction of  mutton,  and  increasing  snpphes  of  fine  clothing 
wool  from  other  countries,  soon  led  to  its  total  rejcttion. 

lu  Scotland,  the  opening  up  of  the  country  by  the 
coDstTuctien  of  practicable  roods,  and  the  enclosing  and 


subdividing  of  farms  by  hedge  and  ditch,  was  now  in  active 
progress.  The  former  admitted  of  the  geaeral  use  of 
wheel-carriages,  of  the  ready  conveyance  of  produce  to 
markets,  and  in  particular,  of  the  extended  use  of  lime, 
the  application  of  which  was  immediately  followed  by  a 
great  mcrease  of  produce  The  latter,  besides  its  more 
obviiius  advantages,  speedily  freed  large  tracts  of  country 
from  stagnant  water,  and  their  inhabitanu  from  ague, 
and  prepared  the  way  for  the  under-ground  draining  which 
soon  aftor  began  to  be  practised. 

Section  2. — RemarkahU  progress  fi-om  1795  to  1815. 

The  agriculture  of  the  country  was  thus  stea4ily  improv- 
ing, when  suddenly  the  whole  of  Europe  became  involved 
in  the  wars  of  the  French  Revolution.  In  1795,  under 
the  joint  operation  of  a  deficient  harvest,  and  the  cutting  - 
oflf  of  foreign  supplies  of  grain  by  the  policy  of  Napoleon, 
the  price  of  wheat,  which,  for  the  twenty  preceding  years, 
had  been  under  50a  a  quarter,  suddenly  rose  to  81s.  fid, 
and  in  the  following  year  reached  to  96s.  In  1797  the 
fear  of  foreign  invasion  led  to  a  panic  and  run  upon  the 
banks,  in  which  emergency  the  Bank  Restriction  Act, 
suspending  cash  payment,  was  passed,  and  ushered  in  a 
system  of  unlimited  credit  transactions.  Under  the  un- 
natural stimulus  of  these  extraordinary  events,  every 
branch  of  industry  extended  with  unexampled  rapidity. 
But  in  nothing  was  this  so  apparent  as  in  agriculture ;  the 
high  prices  of  produce  holding  out  a  great  inducement  to 
improve  lands  then  arable,  to  reclaim  others  that  had 
previously  lain  waste,  and  to  bring  much  pasture-land 
under  the  plough.  Nor  did  this  increased  tiUs^  interfere 
with  the  increase  of  live  stock,  as  the  green  crops  of  the 
fOltemate  husbandry  more  than  compensated  for  the  dimi- 
nished pasturage.  This  extraordinary  state  of  matters 
lasted  from  1795  to  1814;  the  prices  of  produce  even 
increasing  towards  the  close  of  that  period  The  average 
price  of  wheat  for  the  whole  period  was  893.  7d  per 
quarter;  but  for  the  last  five  years  it  was  107s.,  and  in 
1812  it  reached  to  126s.  6d  The  agriculture  of  Great 
Britain,  as  a  whole,  advanced  with  rapid  strides  during 
this  period ;  but  nowhere  was  the  change  so  great  as  in 
Scotland.  Indeed,  its  progress  there,  during  these  twenty 
years,  is  probably  without  parallel  in  the  history  of  any 
other  country.  This  is  accounted  for  by  a  concurrence  of 
circumstances.  Previous  to  this  period,  the  Imsbandry  of 
Scotland  was  still  in  a  backward  state  as  compared  with 
the  best  districts  of  England,  where  many  practices,  only 
of  recent  introduction  m  the  north,  had  been  in  general  use 
for  generations.  This  disparity  made  the  subsequent 
contrast  the  more  striking.  The  land  in  Scotland  was 
now,  with  trifling  exceptions,  let  on  leases  for  terms  varying 
from  twenty  to  thirty  yeare,  and  in* farms  of  sufficient  size 
to  employ  at  the  least  two  or  three  ploughs.  The  unlimited 
issues  of  Government  paper,  and  the  .security  afforded  by 
these  leases,  induced  the  Scotch  banks  to  afford  eveiy 
facility  to  landlords  and  tenants  to  embark  capital  in  the 
improvement  of  the  land  The  substantial  education 
supplied  by  the  parish  schools,  of  which  nearly  the  whole 
population  could  then  avail  themselves,  had  diffused  through 
all  ranks  such  a  measure  of  intelligence  as  enabled  them 
promptly  to  discern,  and  skilfully  and  energetically  to  take 
advantage  of  this  spring-tide  of  prosperity,  and  to  profit 
by  the  agricultural  information  now  plentifully  furnished 
by  means  of  the  Bath  and  West  of  England  Society, 
established  in  1777,  the  Highland  Society,  instituted  in 
1784,  and  the  National  Board  of  Agriculture,  in  1793 — 
oif  which,  however,  more  anon.  -As  one  proof  of  the 
astonishing  progress  of  Scottish  husbandry  during  this- 
period,  we 'may  mention  that  the  rental  of  land,  which  in 
1795   amounted  to  £2,000,000,  had  in   1815  risen  to 
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X5,278,685,  or  oonsiderably  more  than  double  in  twenty 
years. 

But  of  the  causes  which  have  influenced  the  agriculture 
of  the  period  under  review,  -none  have  been  so  .powerful  as 
the  eztmordinary  increase  of  our  population,  which,  in 
round  numbers,  has  twice  doubled  during  the  past  seventy 
years.  Not  only  are  there  four  times  as  many  people 
requiring  to  be  fed  and  clad  now  as  there  were  then,  but 
from  the  increased  wealth  and  altered  habits  of  the  people, 
the  individual  rate  of  consumption  is  greater  now  than 
formerly.  This  is  particularly  apparent  in  the  case  of  butcher- 
meat,  the  consumption  of  which  has  increased  oat  of  all 
proportion  to  that  of  br«ul-com.  To  meet  this  demand, 
there  behoved  to  be  more  green  cropa  and  more  live  stock ; 
and  from  that  has  resulted  more  wog«^  more  manure,  and 
more  com.  While  tius  ever-growing  demand  for  (arm- 
produce  has  stimulated  agricultural  improvement^  it  has 
also  operated  in  another  way.  The  productiveness  of  the 
soil  has  been  greatly  increased,  and  will  no  doubt  be  still 
more  so  in  future ;  but  the  area  of  the  country  cannot  be 
increased.  Land— 'the  raw  material  from  which  food  is 
produced — being  thus  limited  in  amount  and  in  increasing 
demand,  has  necessarily  risen  in  pric&  So  much  rs  this 
the  case,  that  whereas  the  average  price  of  wheat  for  the 
five  years  preceding  1872  was  £2,  ISs.  per  quarter,  or 
X2,  7s.  6d.  less  than  during  the  five  years  preceding 
1815,  the  rent  of  land  is  ipuch  higher  now  than  it  was 
then.  The  raw  material  of  the  food-grower  having  thus 
risen  in  price,  his  only  resource  has  been  to  fall  upon  plans 
for  lowering  the  cost  of  producing  his  crops  and  for 
increasiog  their  amount  To  such  an  extent  has  he 
succeeded,  that  the  produce  market  has  been  kept  full, 
and  prices  have  decreased.  The  business  of  farming  has 
in  the  main  been  a  less  prosperous  one  than  most  other 
branches  of  national  industry,  and  yet  agriculture,  as  an 
art  and  as  a  science,  has  made  steady  progress.  We 
believe  it  is  only  in  this  way  that  the  contemporaneous 
ezistenoe  of  two  things  apparently  so  incompatiUe  as  a 
steady  rise  in  the  rent  of  land,  and  a  steady  decrease  in  the 
price  of  its  produce,  can  be  satisfactorily  accounted  for. 

PROGRESS  SINCE  1815 

Section  3. — Laivs  affecting  Agriculture, 
The  abundant  crop  of  1813,  and  restored  communication 
with  the  continent  of  Europe  in  the  same  year,  gave  the 
first  check  to  these  unnaturally  exorbitant  prices  and  rents. 
The  restoration  of  peace  to  Europe,  and  the  re-enactment 
of  the  Corn  Laws  in  1815,  mark  the  commencement  of 
another  era  in  the  history  of  our  national  agriculture.  It 
was  ushered  in  with  a  time  of  severe  depression  and 
sufiFering  to  the  agricultural  conununity.  The  immense 
fall  in  the  price  of  farm-produce  which  then  took  place 
was  aggravated,  first,  by  the  unpropitious  weather  and 
deficient  harvest  of  the  years  181p,  1817 ;  and  still  more 
by  the  passing  in  1819  of  the  Bill  restoring  cash  payments, 
which,  coming  into  operation  in  1821,  caused  serious 
embaixassment  to  all  persons  who  had  entered  into  engage- 
ments at  a  depreciated  currency,  which  had  now  to  be  met 
with  the  lower  prices  of  an  enhanced  one.  The  much- 
debated  Com  Laws,  after  undergoing  various  modifications, 
and  proving  the  fruitful  source  of  business  uncertainty, 
social  discontent,  and  •  angry  partizanship,  were  finally 
abolished  in  1846,  although  the  Act  was  not  consummated 
until  three  years  later.  Several  other  Acts  of  the  Legis- 
lature, passed  during  this  period,  have  exerted  an  important 
influence  on  agriculture.  Of  these,  the  first  in  date  and 
importance  is  the  Tithe  Commutation  Act  of  1836.  All 
writers  on  agriculture  had  long  concurred  in  pointing  out 
^  iiyurioua  effects  on  agriculture  of  the  tithe  system  as 
XL  then-  stood.     The  results  of  the  change  have  amply 


verified  the  anticipations  of  those  who  were  insuamental 
in  procuring  it  Since  the  removal,  of  this  formidable 
hindrance,  improvement  has  been  stimulated  by  those  Acts 
under  which  the  Oovemment  has  been  empowered  to 
advance  money  on  certain  conditions  for  the  drainiog  of 
estates.  An  important  featnre  in  these  advances  is,  that 
the  6}  p^  cent  of  interest  charged  upon  them  provides  a 
sinking  fund  by  which  the  debt  is  extinguished  in  twenty- 
two  years.  Additional  facilities  have  also  been  granted 
by  the  Act  passed  in  1848  for  disentailing  e^tes,  and  f  jr 
burdening  such  as  are  entailed  with  a  share  of  the  cost  of 
certain  specified  improvements. 

Section.  i.-^CaUle  Murrain  and  Potato  Disease. 
Another  class  of  outward  events,  which  has  had  an 
important  influence  upon  agriculture,  requires  our  notic& 
We  refer  to  those  mysterious  diseases  alTecting  both  the 
animal  and  vegetable  kingdoms,  the  causes  and  remedies 
for  which  have  alike  baffled  discovery.  The  murrain,  or 
"  vesicular  epizootic,*  appeared  first  in  1841,  having  beeo 
introduced,  as  is  supposed,  by  foreign  cattle. '  It  spread 
rapidly  over  the  country,  affecting  all  our  domesticated 
animals,  except  horses,  and  causing  everywhere  great  alarm 
and  loss,  although  seldom  attended  by  fatal  results.  It 
has  prevailed  ever  since,  in  a  greater  or  less  degree,  and 
has  been  more  widely  diffused  as  well  as  more  vmilent  in 
1871  and  1872  than  aver  before.  It  was  soon  followed 
by  the  more  terrible  lung-disease,  or  pleuro-pnemponia, 
which  continues  to  cause  serious  mortality  among  our 
herds.  In  1865  tie  rinderpest,  or  steppe  murrain,  origi- 
nating amongst  the  vast  herds  of  the  Russian  steppes. 
where  it  woidd  appear  to  be  never  altogether  wanting. 
had  spread  westward  over  Europe,  until  it  was  brought  to 
London  by  foreign  cattie.  Several  weeks  elapsed  before 
the  true  character  of  the  disease  was  known,  snd  in  this 
brief  space  it  had  already  been  earned  by  animals  purchased 
in  Smithfield  market  to  all  parts  of  the  country.  After 
causing  the  most  frightful  jossea,  it  was  at  last  stamped 
out  by  the  resolute  .slaughter  of  all  affected  animals  and  of 
all  that  had  been  in  contact  with  theuL  In  the  autumn 
of  1872  this  cattle  plague  was  again  detected  in  several 
cargoes  of  foreign  cattle  brought  to  our  ports.  Happily  the 
stringent  provisions  of  the  Contagious  Diseases  (Animals) 
Act  had  the  effect  of  preventing  its  entrance,  except  in  the 
case  of  one  cargo  brought  to  Hull,  from  which  the  plague 
was  conveyed  to  several  herds  in  the  adjacent  parts  of 
Yorkshire,  and  caused  considerable  losses  before  it  wm 
again  stamped  out  Severe  as  have  been  the  losses  in  our 
flocks  and  herds  from  these  imported  diseases,  they  have 
been  as  nothing  in  comparison  with  the  effects  of  the 
mysterious  potato  blight,  which,  first  appearing  in  1845, 
has  since  pervaded  the  whole  of  Europe,  and  in  Ireland 
especially  proved  the  sad  precursor  of  famine  and  pestilence. 
This  seemingly  insignificant  blight  for  a  time  weU-nigh 
withdrew  from  cultivation  one  of  our  most  esteemed  field 
crops ;  it  influences  the  business  of  fanning  in  a  way  that 
Iffiiffles  the  shrewdest  calculators,  and  is  producing  aocbl 
changes  of  which  no  man  can  predict  the  issuei 

Section  5. — Leading  Improvements. 
We  can  here  do  little  more  than  enumerate  some  of  die 
more  prominent  improvements  in  practical  agriculture  whiab 
have  taken  place  during  the  period  under  review.  Before 
the  close  of  the  past  century,  and  during  the  first  quart* 
of  the  present  one,  a  good  deal  had  been  done  in  the  ^7 
of  draining  the  land,  either  by  open  ditches,  or  by  Eto? 
ton's  system  of  deep  covered  drams.  This  system  has  noff 
been  superseded  by  one  altogether  superior  to  it  both  JH 

Srindple  and  practice.     In  1835,  James  Smith  of  Deanstod 
donour  to  his  memory  1)  promulgated  hia  now  wtD-kno*"- 
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system  of  thoroagjb  draining  and  deep  ploughing.  It 
has  been  carried  out  already  to  such  an  extent  as  to 
alter  the  very  appearance  and  character  of  whole  districts 
of  our  country,  and  has  prepared  the  way  for  all  other 
improvements.  The  words  '*  Portable  Manures "  indicate 
at  once  another  prominent  feature  in  the  agriculture  of  the 
time&  Early  in  the  present  century,  ground  bones 'began 
to  be  used  as  a  manure  for  turnips  in  the  eastern  oountiee 
of  England,  whence  the  practice  spread,  at  first  slowly^  and 
then  veiy  rapidly,  otot  the  whole  country.  It  was  about 
1 825  that  bones  b^gan  to  be  generally  used  in  Scotland  In 
1841  the  still  more  potent  guano  was  introduced  into  Great 
Britain ;  and  about  the  same  time,  bones,  under  the  new 
form  of  supeiphosphate  of  lime.  By  means  of  these 
invaluable  fertilisers,  a  stimulus  has  been  given  to  agri- 
culture which  can  sourcely  be  over-rated. 

The  labour  of  agriculture  has  been  greatly  lightened, 
and  its  cost  curtailed,  by  means  of  improved  implemenu 
aad  machinesL  The  steam-engine  has  taken  the  place  of 
the  jaded  horses  as  a  thrashing  power.  This  was  JSrst 
done  in  East  Lothian  by  Mr  Aitchison  of  Drumore,*  who 
about  1803  had  hie  thrashing-machineiy,  at  his  distillery 
and  farm  of  Clement's  Wella,  attached  to  a  steam-engine, 
which  was  erected  for  hin;^  a  few  years  previously  by  Bolton 
and  Watt,  for  the  works  of  the  distilieiy.  About  1818-20 
aeveial  ateam-engines  on  tiie  condensing  principle  were 
erected  in  East  Lothian^  solely  for  the  piopelling  of 
thiaahing-machinery.  One  of  these,  put  up  by  Mr  Reid 
of  Drein,  at  a  cost  of  X600,  is  still  doing  its  work  l^ere, 
and,  strange  to  say,  after  the  lapse  of  fifty-five  yeais^  looks 
cs  well  and  is  as  efficient  as  when  first  erected.  It  would 
be  tedious  to  particularise  other  instances  in  this  department, 
Mit  will  be  treated  of  fully  in  its  proper  places  It  is 
especially  in  this  department  that  the  influence  of  the  ever^ 
memorable  Exhibition  of  the  Industry  of  all  Nations  in 
1851  has  told  upon  agriculture.  Reaping  by  machinery 
may  virtually  be  regarded  as  one  of  the  fruits  of  that  great 
gathering. 

Therulways,  by  which  the  country  is  now  intersected 
in  all  directions,  have  proved  of  great  service  to  farmers, 
by  conveying  their  bulky  produce  to  distant  markets 
cheaply  and  quickly,  and  by  making  Ume  and  other  manures 
available  to  the  occupiera  of  many  inland  and  remote 
diatncts.  In  nothing  has  this  benefit  been  more  apparent 
than  in  the  case  of  fatted  live  stock,  which  is  now  invariably 
transported  by  this  means,  with  manifest  economy  to  all 
concerned.  , 

During  the  whole  of  this  period  there  has  been  going  on 
great  improvement  in  all  our  breeds  of  domesticated  animals. 
This  has  been  manifested  not  so  much  in  the  production  of 
individual  specimens  of  high  merit — in  which  respect  the 
Leicestere  of  Bakewell,  or  the  8hor^hom8  of  Colling,  have 
perhaps  not  yet  been  excelled — as  in  the  diffusion  of  these 
and  oUier  good  breeds  over  the  country,  and  in  the  improved 
quality  of  our  tive  stock  as  a  whole.  The,  fattening  of 
animals  is  now  conducted  on  more  scientific  principles. 
Increased  attention  has  also  been  successfully  bestowed  on 
the  improvement  of  our  field  crops.  Improved  varieties, 
obtained  by  cross-impregnation,  either  naturally  or  arti- 
ficially brought  about,  have  been  carefully  propagated,  and 
generally  adopted.  Increased  attention  is  now  bestowed 
on  the  cultivation  of  the  natural  grasses.  Tb»  most 
important  additions  to  our  list  of  field  crops  during  this 
period  have  been  Italian  xye-grass,  winter  beans,  white 
Belgian  carrot,  sugar  beet,  and  alsike  clover. 

Section  6. — Increate  and  Dxfiuion  of  Agriadtwrol 
knowledge. 

Let  us  look  now  at  the  means  by«  which,  during  this 
period,  agricultural  knowledge  has  at  once  beeor  increased 


and  diffused.  Notice  has  already  been  taken  of  tha 
institution  of  the  Highland  Society  and  the  National  Board 
of  Agriculture.  These  patriotic  societies  were  the  means  of 
collecting  a  vast  amount  of  statistical  and  general  Informix 
tion^  connected  with  agriculture,  and  by  their  publications 
and  premiums  made  known  the  practices  of  the  best-farmed 
districts  of  the  oountiy,  and  encouraged  their  adoption 
elsewhere.  These  national  associations  were  soon  aided 
in  tiiieir  important  labours  by  numerous  local  societies 
which  sprang  up  in  all  parts  of  the  kingdom  After 
a  highly  useful  career,  under  the  sealbus  presidency  of 
Sir  John  Sinclair,  the  Board  of  Agriculture  was  dissolved, 
but  has  left  in  iu  Statistical  Account,  county  survejrs,  and 
other  documents,  much  interesting  and  valuable  information 
regarding  the  agriculture  of  ihax  period  In  1800  the 
original  Formal  Moffotine  entered  upon  its  useful  career 
under  the  editorship  of  Robert  Brown  of  Markie,  the 
author  of  the  well-known  treatise  on  Bumi  Afaw%,  The 
Highland  Society  having  early  extended  its  operations  to 
the  whole  of  Scotland,  by-and-by  made  a  correspondinff 
addition  to  its  titie,  and  as  the  Highland  and  Agriculturu 
Society  of  Scotland  continues  to  occupy  its  important 
sphere  with  a  steadily  increasing  membership,  popularity, 
and  nsefuhiesa.  kz  iu  revenue  and  experience  increased, 
it 'gradually  extended  its  operations  In  182^shortiy 
after  the  discontinuance  of  the  Farmur^  Maganmj  its 
Prize  Euaye  and  Tratuaetions  began  to  be  issuMl  statedly 
in  connection  with  the  Quarterly  Journal  of  Agncutiure^  a 
periodical  which  until  recently  occupied  a  prominent  place 
in  our  professional  literature.  This  society  early  began  to 
hold  a  great  annual  show  of  live  stock,  implements,  A^, 
the  popularity  of  which  continues  unabat^  lii  1842,  Mr 
John  Finnie  at  Swanstone,  near  Edinburgh,  haying  sug* 
gested  to  some  of  his  neighbours  the  desirableness  c/( 
obtaining  the  aid  of  chemistiy  to  guide  farmen  in  many 
departments  of  their  business,  the  hint  was  promptly  acted 
upon,  and  these  Mid-Lothian  tenant-farmers  had  the  merit 
of  originaung  an  Agricultural  Chemistry  Association  (the 
first  of  its  kind),  by  which  funds  were  raised,  and  an 
eminent  chemist  engaged,  for  the  express  purpose  oi  con-  . 
ducting  such  investigations  as  the  titie  of  the  society  implies. 
After  a  successful  trial  of  a  few  years  this  association  was 
dissolved,  transferring  its  functions  to  the  Highland  and 
Agricultural  Society,  which  has  ever  since  devoted  much 
of  its  attention  to  this  subject  The  nature  and  impo^ 
tance  of  the  servicee  which  labourers  in  this  department 
of  science  have  rendered  to  agnculture  may  be  gathsMd 
from  the  society's  Transactions,  and  numerous^  other  pub- 
lications of  a  similar  kind  The  Highland  Society  has  of 
late  years  established  itself  on  a  broader  basis,  and  imparted 
new  energy  to  its  operations  by  lowering  its  admission- 
fee  in  behalf  of  tenant-farmers,  who  have  in  consequeocs 
joined  it  in  great  numbers,  and  now  take  an  important 
part  in  the  conduct  of  its  business.  The  practice  adopted 
by  it,  about  the  same  time,  of  holding  periodical  meetings 
for  the  discussion  of  important  practical  questions,  by  means 
of  essays,  prepared  by  carefully  selected  writere,  did  good 
service,  too,  to  the  cause  of  agricultural  progress. 

The  adoption  by  Government  of  a^pFoposal  made  hjr 
this  society,  to  collect  the  agricultural  statistics  of  Scotland, 
showed  at  once  how  thoroughly  it  enjoyed  the  confidenee 
of  the  tenantry,  and' how  tesily,  and  by  what  simple  and 
inexpensive  machinery,  this  most  important  and  Interesting 
inquiry  could  be  conducted  Through  an  unfortunate 
misundentanding  between  the  Government  and  the  society 
OD  a  mere  technical  point,  this  most  useful  inquiry  came 
to  an  abrupt  termination,  after  having  been  conducted  for 
five  years.  This  brief  experiment  had,  however^  proved  so 
conclusively  the  value  of  such  statistics,  and  the  ease  with 
which  they  oould  be  collected,  that  the  Government  soob 
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after  took  the  matter  iu  Imnd,  and  has  ever  siDce,  through 
the  agency  of  the  officers  of  Inland  Hevenue,  obtained 
annual  returns  of  cropping  and  live  stock  for  the  whole  of 
Great  Britaia 

The  (^vious  success  of  this  National  Scottish  Society  has 
led  to  the  formation  of  similar  ones  in  England  and  in 
Ireland.  The  former,  instituted  in  1838,  and  shortly 
afterwards  incorporated  by  royal  xharter,  at  once  entered 
a^ion  a  career  of  usefulness,  the  extent  of  which  cannot 
well  be  over-rated.  Its  membership— comprising  the  most 
influential  persons  in  the  kingdom — and  its  revenues  are 
now  so  large  as  to  enable  it  to  conduct  its  proceedings  on 
a  scale  befitting  its  position  and  objects.  These  are  of  a 
varied  character,  but  its  efforts  are  concentrated  upon  its 
journal  and  annual  show.  The  former,  published  twice 
a-year.  Is  chiefly  composed  of  the  essays  and  reports  to 
which  the  liberal  prizes  of  the  society  havo  been  awarded, 
and  undoubtedly  stands  at  the  head  of  our  present  agri- 
cultural periodicals.  At  the  annual  shows  of  the  society, 
a  prominent  place  is  assigned  to  implements  and  machines. 
Such  as  admit  of  it,  are  subjected'  to  comparative  trials, 
which  are  conducted  with  such  skill  and  pains  that  the 
awards  command  the  entire  confidence  of  exhibitors  and 
their  c^^tomers.  The  extent  and  rapidity  of  the  im- 
provement in  agricultural  machinery  which  the  society 
has  been  mainly  instrumental  in  effecting  are  altogether 
extraordinary. 

There  are  few  market  towns  of  any  importance  that  have 
not  their  organised  club  or  occasional  gathering  of  the 
farmers  in  their  neighbourhood,  for  the  discussion  of 
professional  topics.  We  have  now  also  a  goodly  list  of 
agricultural  ^periodicals,  both  weekly  and  monthly,  most  of 
them  ably  conducted,  which  are  extensively  read,  and  are 
the  means  of  collecting  and  diffusing  much  valuable  know- 
Jcdge,  which,  but  for  them,  would  often,  as  in  former  times, 
|)eri;>h  with  its  authors,  or  be  confined  to  comers.  The 
facilities  now  afforded  by  railways  for  cheap  and  expeditious 
travelling,  induce  most  farmers  to  take  an  occasional  peep 
at  wliat  is  going  on  beyond  their  own  neighbourhood. 
.  iL*liis,  more  thau  anything,  deals  death-blows  to  prejudices, 
and  extends  good  husbandry. 
tut*^t*«4«  The  literature  of  agriculture  has  been  enriched  by  the- 
contributions  of  many  able  writers.  Some  deserve  to  be 
|»articularly  mentioned.  The  volumes  of  the  late  David 
Low,  Esq.,  on  Practiced  Agriculture,  Landed  Property  and 
Ecotioniy  of  Landed  Estates,  and  Domesticated  Aninuds, 
must  ever  be  of  standard  authority  on  their  respective 
subjects.  Mr  Henry  Stephens'  Book  of  the  Farm,  and  Mr 
J.  C.  Morton's  Cydopcedia  of  Agriculture,  are  invaluable 
to  the  agricultural  student  for  their  fulness,  and  for  the 
minuteness  of  tlieir  details.  Mr  Caird's  English  Agriculture 
supplies  the  means  for  a  most  interesting  comparison  with 
the  descriptions  left  to  us  by  Arthur  Young.  Mr  Hoskyn's 
History  of  Agriculture  and  Chronicles  of  a  Clay  Farm  are 
the  very  gems  of  our  professional  literature.  In  a  series 
of  essays  on  our  Farm  Crops  by  Professor  John.  Wilson 
of  Ediubur^,  the  scientific  and  the  practical  are  most 
happily  combined.  Among  the  more  recent  publications 
of  value  may  be  mentioned  Loudon's  Encydopaedia ;  How 
Crops  Grow,  by  Mr  Johnson;  M'Combie's  Cattle  and 
CMttU'Breedert;  li&Ms  How  to  Farm  Profitably ;  Hozier's 
Practical  Remmrks  on  Agricultural  Drainage;  Todd's 
American  Wheat  Culturist,  Ac  Johnston,  Anderson,  Way, 
and  Voelcker,  have  done  admirable  service  in  expound- 
ing the  chemistry  of  agriculture ;  Youatt,  Spooner,  and 
Vasey,  its  zoology ;  and  Smith,  Parkes,  Webster,  Bailey, 
Denton,  Scott  Bum,  and  Starforth,  its  engineering, 
mechanics,  and  archilecture. 

In  reviewing  the  history  of  our  national  agriculture  for 
tlie  past  sixty  years,  it  is  pleasing  to  note  the  growing 


intelligence  displayed  by  our  agriculturists  in  the  proee> 
cution  of  their  calling.  It  is  curious,  also,  to  observe  the 
analogy  betweeii  the  order  of  that  progress,  and  that  which 
is  usually  observed  in  individual  minds.  For  a  long  tune 
we  see  agricultural  societies  and  writers  occupying  them- 
selves chiefly  about  the  practical  details  and  statistics  d 
husbandry,  and  attaching  much  importance  to  empirical  lulei 
Gradually,  however,  we  observe,  along  with  a  zealous 
collecting  of  iucts,  a  growing  disposition  to  investig^ 
the  causes  of  things,  and  desire  to  know  the  reason  why  ooe 
practice  is  preferable  to  another.  When,  therefore,  the 
Royal  Agricultural  Society  adopted  as  its  motto,  '*  Practice 
with  Science,"  it  expressed  not  more  the  objects  to  be  aimed 
at  in  its  own  proceedings,  than  the  characteristic  feature  of 
our  present  stage  of  agricultural  progress. 

CHAPTER  HL 

PRACTICB  OF  BRITISH  AGRICULTURE. 

We  shall  qow  endeavour  to  present  a  picture  of  Britisii 
agriculture  in  its  present  state.  In  doing  this,  we  shall 
take  much  the  same  course  which  we  should  pursue,  if  ve 
were  asked  to  conduct  a  visitor  over  our  own  farm,  and  to 
give  him  a  detailed  account  of  its  cultivation  and  manage- 
ment. In  the  case  supposed,  we  should,  first  of  all,  exphb 
to  him  that  the  farm  comprises  a  great  diversity  of  ssHt; 
that  its  fields  are  very  variously  circumstanced  as  regi.'ds 
dttnatCy  altitude,  exposure,  and  distance  from  the  host- 
stead;  and  that  in  its  tillage,  cropping,  and  geaeisi 
management,  regard  must  be  ha4  to  these  diTcisitks. 
whether  natural  or  artifidaL  We  should  then  conduct 
him  through  the  homestead,  pointing  out  the  position  aad 
uses  of  the  various  farm  buildings  and  of  the  machikini 
and  implements  contained  in  them.  From  thence  ve 
should  proqeed  to  the  fields  to  examine  their  fence*  and  tk 
tillage  operations.  With  some  observations  about  the 
succession  of  crojjs,  and  the  manures  applied  to  them,  then 
would  follow  an  examination  of  the  cultivated  cropt,  patturti, 
and  meadoufs,  of  the  live  stock  of  the  farm,  and  of  tha 
measures  adopted  in  reclaiming  certain  vfoste  lands  beloog- 
ing  to  it  This  survey  being  completed,  there  wodi 
naturally  follow  some  discussion  about  the  tenure  of  hod, 
the  capUal  required  for  its  profitable  cultivation,  the  ooa- 
dition  oifocrm  labourers,  the  necessity  for  devoting  mat 
attention  to  the  education  of  the  agricultural  communitT. 
and  the  duty  of  the  Legislature  to  remove  certain  6bstr%:- 
tions  to  agricultural  improvement 

Section  1. — Soils. 

The  soil  constituting  the  subject-matter  on  which  Ht 
husbandman  operates,  its  character  necessarily  r^nlates 
to  a  large  extent  the  nature  of  his  proceedings.  The  scd 
or  surface  covering  of  the  earth  in  which  plants  ve 
produced  is  exceedingly  varied  in  its  qualities.  Being 
derived  from  the  disintegration  and  decomposition  of  the 
rocks  which  constitute  the  solid  crust  of  the  globe,  with  & 
mixture  of  vegetable  and  animal  remains,  soils  take  their 
character  from  that  of  the  rocks  from  which  they  hsTe 
chiefly  been  derived.  There  is  thus  a  generally  pr^raihcg 
resemblance  between  the  soils  of  a  district  and  the  rocb 
over  which  they  lie,  so  that  a  knowledge  of  the  compositicr* 
of  the  one  ^fi'ords  a  key  to  the  character  of  the  othet 
But  this  connection  is  modified  by  so  many  circumstances, 
that  it  is  altogether  impossible  by  the  mere  study  of 
geology  to  acquire  an  easy  and  certain  rule  for  determining 
the  agricultural  character  of  the  soil  of  any  particular 
district  or  field,  as  it  has  been  the  fashion  with  some  writ«n 
of  late  years  to  assert  "When,  indeed,  we  regard  s 
considerable  tract  of  land,  we  can  for  the  most  part  trace 
a  connection  between  the  subjacent  deposits  and  the 
subsoil,  and  consequently  the  soil  eThus,  in  a  conntry  of 
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sandstone  and  arenaceous  beds,  we  shall  find  the  soil  sandy; 
in  one  of  limestone,  more  or  less  calcareous;  in  one  of 
schistose  rocks,  iitore  or  less  clayey.     But  even  in  tracts  of 
the  same  geological  formation,  there  exist  great  differences 
in  the  upper  stratum,  arising  from  the  prevalence  of  one  or 
other  member  of  the  series,  or  from  the  greater  or  less 
inclination  of  the   strata,  by  which   the  debris  of  the 
different  beds  are  more  or  less  mixed  together  on  the 
surface.    The  action  of  water,  too,  in  denuding  the  surface 
at  one  part,  and  carrying  the  debris  in  greater  or  smaller 
quantity  to  another,  exercises  everywhere  an  important 
influence  on  the  character  of  soils.     Thus  the  fertility  of  a 
soil  on  the  higher  ground,  from  which  the  earthy  particles 
are  washed,  is  found  to  be  very  different  from  that  of  the 
valley  to  which  there  particles  are  carried.     It  is  seen 
accordingly,  that  within  the  limits  of  the  same  geological 
formation,  soils  are  greatly  varied,  and  that  the  mere 
knowledge  of  the  formation  will  not  enable  us  to  predicate 
the  character  of  the  soil  of  any  given  tract,  either  with 
respect  to  its  texture,  its  composition, or  its  productiveness."^ 
Even  a  very  limited  acquaintance  with  the  geology  ot 
Great  Britain  serves,  however,  to  account  for  the  exceed- 
ingly diversified  character  of  its  soils.  '  The  popular  defini- 
tions of  soils — and  to  these  it  is  safest  for  practical  farmers 
to  adhere — ^have  respect  to  their  most  obvious  qualitiesL 
Thus  they  are  designated  from  their  composition,  as  elay9, 
loamf,  9aatde,  graveU,  chalh,  or  peats;  or  from  their  texture, 
in  which  respect  those  in  which  day  predominates  are 
called  &avy,  Hif,  or  in^Tertfious;  and  the  others  lightf 
friahUy  or  porous.     From  the  tendency  of  the  former  to 
retain  moisture  they  are  often  spoken  of  as  ti^  and  eoH 
and  the  latter,  for  the  opposite  reason,  as  dry  and  tMtrm*. 
According  to  their  measure  of  fertility,  tbey  are  also 
describe^  as  rich  or  poor.    The  particular  crops  for  the 
production  of  which  they  are  respectively  considered  to  be 
best  adapted  have  also  led  to  ckys  being  spoken  of  as 
vfheat  or  becm  soils,  and  the  friable  ones  as  barUy  and  Ittmip 
soils.     This  latter  mode  of  discriminating  soils  is,  however, 
becoming  every  day  less  appropriate;  as  those  of  the 
lighter    ckiss,    when    sufficiently    enriched    by    suitable 
manuring,  are  found  the  most  suitable  of  all  for  the  growth 
of  wheat;  while  the  efforts  of  agriculturists  are  now 
successfully  directed  to  the  production  of  root  crops  on 
soils  so  strong  as  heretofore  to  have  b^n  reckoned  unfit 
for  the  purpose.     But  still,  such  extreme  diversities  as  we 
everywhere  meet  with    in    our    soils    must    necessarily 
lead   to  a  corresponding  diversity  in  their  agricultural 
treatment,  and  hence  the  necessity  for  keeping  this  fact 
prominently  in  view  in  eveiy  reference  to  British  agriculture 
as  a  wholei 

Section  2. — Influence  of  Climate. 

But  if  diversity  of  soO  necessarily  modifies  the  practice 
of  the  husbandman,  that  of  climate  does  so  far  more 
powerfully.  The  soils  of  the  different  parts  of  the  g^ohe 
do  not  very  materially  differ  from  each  other,  and  yet  their 
T^etable  products  vaiy  in  the  extremei  This  is  chiefly 
owing  to  difference  of  temperature,  which  decreases  more 
or  less  regularly  as  we  recede  from  the  equator,  or  ascend 
from  the  sealeveL  Places  in  the  same  hititude  and  at  the 
same  elevation  are  found,  however,  to  vary  exceedingly  in 
temperature,  according  to  their  aspect,  the  prevailing  winds 
to  which  they  are  exposed,  their  proximity  to  seas  or 
mou n  tains,  and  the  condition  of  their  su rface.  The  different 
parts  of  Creat  Britain  are  accordingly  found  to  possess  very 
diflTerent  cIim^itKA  In  passing  from  south  tc  north,  its 
mean  tempiTature  may  be  taken  to  decrease  one  degree 
Fahrenheit  for  every  80  miles  of  latitude,  and  the  same 
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foe  every  300  feet  of  elevation.  The  temperature  of  tht 
west  side  of  our  island  also  differs  materially  from  that 
of  the  east,  being  more  equal  throughout  the  year.  This 
is  owing  to  the  prevalence  of  mild  westerly  winds  charged 
with  moisture,  which,  while  they  equalise  the  temperature, 
cause  the  average  fall  of  rain  on  the  west  side  of  Britain 
to  he  in  many  cases  double,  and  in  some  neariy  three 
times  that  on  the  opposite  side.  In  the  centrfld  parts 
of  England  cultivation  is  carried  on  at  1000  feet  of 
elevation,  but  800  may  be  taken  as  the  ordinary  limit 
In  Scotland  the  various  crops  are  usually  from  two  t<x  three 
weeks  later  in  coming  to  maturity  than  in  England.  In 
both  divisions  of  the  island  the  western  counties,  owing  to 
their  mild  and  humid  climate,  -  are  chiefly  devoted  to 
pasturage,  and  the  eastern,  or  dry  ones,  to  tillage.  As 
compar^  with  the  continent  of  Europe,  our  summers  are 
neither  so  hot,  our  winters  so  cold,  nor  our  weather  so 
steady.  We  want,  therefore,  many  of  its  rich  products, 
but,  on  the  other  hand,  our  milder  winter  and  moister 
climate  are  eminently  favourable  to  the  production  of 
pasturage  and  other  cattle  crops,  and  admit  of  agricultural 
operations  being  carried  on  more  regularly  throughout  the 
year.  Indeed,  looking  to  the  immense  varieties  of  the 
products  of  our  soil,  there  is  probably  no  other  country  so 
favourably  circumstanced  for  a  varied  and  successful  agri« 
cultura 

iSacfioA  3. — Infltnenee  of  FopvlcUion^  dte. 

Besides  those  variations  in  the  agricultural  practice  of 
thiB  country  which  aiiBe  from  diversities  of  soil  and  climate, 
there  are  othen  which  are  due  to  the  distribution  of  the 
population.  The  proximity  of  cities  and  towns,  or  of 
populous  villages,  inhabited  by  a  manufacturing  or  mining 
population,  implies  a  demand  for  dairy  produce  and  vege- 
tables, as  well  as  for  provender  and  litter,  and  at  the  same 
time  affords  an  ample  supply  of  manure  to  aid  in  their 
reproduction.  Such  commodities,  from  their  bulk  or  perish- 
able nature,  do  not  admit  of  long  carriage.  The  supplies 
of  these  must  therefore  be  drawn  from  comparatively 
limited  areas,  and  the  character  of  the  husbandry  pursued 
there  is  determined  apart  from  those  general  influences 
previously  referred  ta  From  these  and  other  causes  there 
is  a  diveraity  in  the  practice  of  British  agriculture  which 
increases  the  difficulty  of  describing  it  accurately.  Indeed, 
it  is  so  well  known  that  there  are  peculiarities  of  cha* 
racter  attaching  to  almost  every  individual  field  and 
farm,  and  still  more,  to  every  different  district  or 
coimty,  which  demand  corresponding  modifications  of 
treatment  in  order  to  their  soeoessful  cultivation,  that 
a  prudent  man,  if  required  to  take  th«  management  of 
a  farm  in  some  district  greatly  inferior  in  its  genera) 
system  of  fanning  to  that  whid^  he  may  have  Idft,  will 
yet  be  very  cautions  in  iimovating  upon  specifio  practices 
of  the  nativea 

To  such  peculiarities  it  is  obviously  impracticable  to  refer 
in  such  a  treatise  as  the  present  They  are  referred  to 
now  because  they  suggest  an  explanation  of  some  of  those 
discrepancies  in  the  practice  and  opinions  of  farmers, 
equally  successful  in  their  respective  localities,  which  we 
constantly  meet  with ;  and  because,  in  proceeding  to  deli- 
neate the  practice  of  Berwickshire,  where  our  persona) 
experience  has  been  gained  by  upwards  of  forty  yean  of 
actual  farming,  we  would  deprecate  the  idea  of  claiming 
for  its  modes  a  superiority  over  those  of  other  districts. 
Its  geographical  position,  and  the  mixed  husbandry  pur- 
sued in  it,  would  justify,  in  some  measure,  its  being 
referred  to  as  a  fair  sample  of  the  national  agriculture; 
But  it  is  on  the  specific  ground  that  it  is  best  to  speak 
from  actual  experience  as  far  as  that  will  serve,  that  w» 
vindicate  this  selection. 
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CHAPTER  IV. 

PABM-BUILDWGS. 


Section  1. — General  Requisite^. 

In  pursuance  of  the  plan  already  indicated,  let  us  noiv 
refer  for  a  little  to  Farm^JSuildings.  We  have  spoken  of  the 
soil  as  the  raw  material  upon  which  the  farmer  operates : 
his  homestea(^  may,  in  like  manner,  be  regarded  as  his 
manufactory.  That  it  may  serve  this  purpose  in  any  good 
measure,  it  is  indispensable  that  the  accommodation 
afforded  by  it  be  adequate  to  the  extent  of  the  farm^  and 
adapted  to  the  kiud  of  husbandry  pursued  upon  it  It 
should  be  placed  upon  a  dry,  sunny,  sheltered  site,  have  a 
good  supply  of  water,  and  be  as  near  as  possible  to  the 
centre  of  the  farm.  The  buildings  should  be  so' arranged 
as  to  economise  labour  to  the  utmost  It  should  be- con- 
structed of  substantial  materials,  so  aa  to  be  easily  kept  in 
repair,  and  to  diminish,  to  the  utmost^  risk  from  fire. 

The  most  cursory  examination  of  existing  homesteads 
will  suffice  to  show  that  in  their  construction  these  obvious 
conditions  have  been  sadly  n^lected.  For  one  farm 
really  well  equipped  in  this  respect,  hundreds  are  to  be 
met  with  in  all  parts  of  the  kingdom,  and  more  especially 
in  England,  most  wretchedly  deficient  Wherever  this  is 
the  case,  it  is  impossible  that  the  farmer,  however  skilful 
or.  industrious,  can  make  the  most  of  his  materials,  or 
Compete  on  equal  terms  with^lis  better  furnished  neigh- 
bours. As  the  agricultural  conmiunity  becomes  more 
generally  alive  to  the  importance  of  economising  labour 
by  a  judicious  arrangement  of  buildings,  and  of  reducing 
the  cost  of  the  production  of  beef  (and  adding  to  the 
amount  and  fertilising  power  of  the  kome-made  manure)  by 
the  manner  in  which  the  live  stock  is  housed,  w«  may 
hope  that  improvement  in  this  department  will  niake  rapid 
progress.  Tenants  will  refuse  to  embark  their  capita),  and 
waste  their  skill  and  labour,  on  farms  unprovided  with 
suitable  apparatus  for  cultivating  them  to  the  best  advan- 
tage. Landlords  and  their  agents  will  by-and-by  find 
that  until  this  is  done,  they  must  put  op  with  an  inferior 
tenantry,  an  antiquated  husbandry,  and  with  lower  and 
worse-paid  rents. 

Section  2,— -Plans. 

In  erecting  new  homesteads,  or  in  making  considerable 
additions  to  or  alterations  upon  existing  ones^  it  is  of 
much  importance  to  call  in  the  aid  of  an  architect  of  ascer- 
tained  experience  in  this  department  of  his  art,  and  then 
to  have  the  work  performed  by  contracts  founded  upon  the 
plans  and  specifications  which  he  has  furnished.  A 
reasonable  sum  thus  expended  wiU  be  amply  returned  in 
the  cost,  trouble,  and  disappointment,  which  it  usually 
saves  to  both  landlord  and  tenant  It  is  to  be  hoped  that 
in  future  a  greater  number  of  thoroughly  qualified  airhitects 
will  devote  themselves  to  this  department  of  their  profession, 
and  that  they  will  meet  with  adequate  encouragement  It 
is  not,  therefore,  with  the  view  of  superseding  their 
services,  but  simply  to  illustrate  our  inferences  to  existing 
practices,  that  we  subjoin  a  plan  of  farm-buildings. 

While  protesting  against  the  utter  rudeness  and  inade- 
quacy of  the  great  majority  of  homesteads,  we  must  also 
deprecate  the  hurtful  expenditure  sometimes  lavished  in 
erecting  buildings  of  an  extent  and  style  altogether 
disproportionate  to  the  size  of  the  farm,  and  out  of  keep- 
ing with  its  homely  purposes.  When  rojralty  or  nobility, 
with  equal  benefit  to  themselves  and  their  country,  make 
agriculture  their  recreation,  it  is  altogether  befitting  that 
iu  such  caiies  the  farm-yard  should  be  of  such  a  style  as  to 
adorn  the  park  in  which  it  is  situated.  And  even  those 
intended  for  plain  everyday  farming  need  not  be  un- 
sightly;   for    ugliness    is    sometimes    more  costly  than 


I  elegance.  L^t  utility,  economy,  and  comfort,  fint  be 
secured,  and,  along  with  these,  as  much  as  possible  ofi 
that  pleasing  effect  which  arises  from,  just  propottioRSi 
harmonious  arrangement,  and  manifest  adaptatioa  to  tha 
use  the  buildings  are  designed  for. 

Section  3. — Principles  of  Arrangement. 

The   bam,  with    its   thrashing-machinery,  and  other 
appurtenances,  naturally  forms  the  nucleus  of  the  home> 
stead,  and  regulates  the  distribution  of  the  other  buildings. 
The  command  of  water-power  wiU  often  determine  the 
exact  site  of  the  barn,  and  indeed  of  the  whole  buildings. 
The  cheapness  and  safety  .of  this  motive-power  render  it 
well  worth  while  to  make  considerable  sacrifices  to  secun 
it,  when  a  really  sufficient  and  regular  supply  of  it  can  be 
had.     But  the  difficulty  of  securing  this  when  the  adjoining 
lands  are  thoroughly  drained,  and  the  great  efficiency  and 
facility  of  application  of  steam-power,  are  good  reasons 
why  precarious  supplies  of  water-power  should  now  ba 
rated  very  differently  than  they  were  when  a  horse-wheel 
or  windmill  were  the  only  alternatives.     A  very  usual  and 
suitable   arrangement  is   to   have  the  whole  buildings, 
forming  a  lengthened  parallelogram,  facing  south  or  soutli- 
east,;  the  barn  being  placed  in  the  centre  of  the  north 
range,  with  the  engine-house  behind  it,  and  the  strav- 
house  at  right  angles  in  front,  with  doors  on  both  sides  for 
the  ready  conveyance  of  litter  and  fodder  to  the  yardjs,  ^c. 
It  is  always  advantageous  to  have  the  bam  of  sofficiait 
height  to  afford  ample  accommodation  to  the  thrashing  and 
winnowing  machinery.    W  hen  the  disposition  of  the  ground 
admits,  it  is  a  great  conyenience  to  have  the  stack}'ard  oo 
a  level  with  the  upper  barn,  so  that  the  unthrashed  con. 
may  be  wheeled  into  it  on  barrows,  or  on  a  low-vbeded 
tmck  drawn  by  a  horse.      Failing  this,  the  sheaves  an 
usually  pitched  in  at  a  wide  opening  from  a  framed  cut 
The  space  on  which  the  cart  stands  while  this  is  going  on 
is  usually  paved,  that  loose  ears  and  scattered  grain  miy 
be  gathered  up  without  being  soiled ;  and  it  is  a  further 
improvement  to  have  it  covered  by  some  simple  roof,  to 
protect  the  sheaves  from  sudden  rain. 

It  is  a  good  arrangement  to  have  the  straw-bam  fitted 
up  with  a  loft,  on  the  level  of  the  opening  at  which  the 
straw  is  discharged  from  the  thrashing-mill,  so  as  to  admii 
of  fodder  being  stored  above  and  litter  below.  A  sparred 
trap-door  in  front  of  the  shaker  retains  the  straw  above^  or 
lets  it  fall  to  the  ground  as  required.  This  upper  floor  ol 
the  straw-barn  is  the  most  convenient  place  for  fixing  & 
chaff-cutter  to  bo  driven  by  the  thrashing-power.  The 
granary  should  commimicate  with  the  upper  bam,  thai  the 
dressed  grain  may  be  raised  to  it  by  machinery. 

A  loft  over  the  engine-room,  communicating  with  the 
upper  bam  and  granaiy,  forms  a  suitable  place  for  fixing » 
grinding-mill,  bruising  rollers,  and  cake-breakers,  as  it  affords 
opportunity  for  having  these  machines  easily  connected  ^"ith 
the  steam-power.  It  suits  well  to  have  the  bouse  in  which 
cattle  food  is  cooked  attached  to  and  under  the  same  rvci 
as  the  engine-house.  One  coal  store  and  chimney  thus 
serves  for  both.  Over  this  cooking-house,  and  conunnni- 
cating  with  the  grinding-lof t,  may  advantageously  be  plac^^d 
a  kiln,  to  be  heated  by  the  waste  steam  from  the  engine 
An  open  shed  outside  the  bam,  for  the  acconunodation  o:  a 
circular  saw,  is  also  a  desideratum.  By  the  aid  of  the  hw^ 
machine  and  a  handy  labourer,  the  timber  required  for  ordi 
nary  repairs  on  the  farm  may  be  cut  out  at  tiifliug  expense. 

The  cattle-housing,  of  whatever  descriptioD,  where  there 
are  the  largest  and  most  frequent  demands  for  straw,  ii 
placed  nearest  to  the  straw-house,  and  in  communicatvci 
with  the  turnip  stores,  and  the  house  (if  any)  in  which  food 
is  cooked  or  otherwise  prepared,  miere.  cattle  are  bred 
the  cow-house,  and  calf-house  are  kept  together.     A  roomy 
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working  court  is  always  a  great  convenience,  and  it  suits 
well  to  have  the  stable  opening  to  it,  and  the  cart-shed  and 
tool-house  occupying  another  side.  Costly  machines,  such 
as  corn-drills  and  reaping  oiachin  A,  require  to  be  kept  in  a 
locked  place,  to  preserve  them  from  the  collisions,  and  the 
loss  or  derangement  of  their  minute  parts,  to  which  they 
are  exposed  in  an  open  cart-shed. 
tter.  An  abundant  supply  of  good  water  is  a  most  important 

matter.     The  best  source   is   from  springs,  at  such  an 
elevation  as  to  admit  of  its  being  brought  in  a  pipe,  with 
a  continuous  flow.     Failing  this  a  weU  and  pump  is  the 
usual  alternative,  although  it  is  sometimes  necessary  to 
collect  the  rain-water  from  the  roofs,  and  preserve  it  in  a 
capacious  and  carefuUy-made  tank.      In  every  case  it  is 
desirable  to  have  a  regulating  cistern,  from  which  it  is 
distributed  by  pipe  to  every  port  of  the  homestead  where 
it  is  required.     It  is,  in  every  case,  of  importance  to  have 
the  eaves  of  the  whole  buildings  spouted,  and  the  rain- 
water carried  where  it  can  do  no  mischief.     Where  fattening 
cattle  are  kept  in  open  yards  with  sheds,  by  spouting  the 
eaves,  and  slightly  hollowing  the  yards  towards  their 
centres,  the  urine  to  a  large  extent  is  absorbed  by  the  litter, 
and  retained  in  the  manure.     The  effectual  way,  however, 
is  to  have  the  whole  of  the  yards  roofed  over.     The  waste 
of  food  and  litter,  and  the  damage  sustained  alike  by  cattle 
and  manure,  from  the  excessive  rainfall  of  winter  1872-3, 
has  probably  done  more  than  any  amount  of  argument 
could  do  to  convince  farmers  of  thia     If  stall  feeding  is 
practiced,  a  pit  is  required,  into  which  the  solid  dung  is 
wheeled  and  the  liquid  conveyed' by  drains.     Liquid  manure 
tanks  are  at  present  in  universal  repute,  but  we  shall 
endeavour  to  show,  when  treating  of  manures,  that  they  are 
not  such  an  indispensable  appendage  to  a  farm-yard  as  ia 
generally  asserted.     In  Scotland  it  is  customary  to  carry 
the  dung  from  the  byres  into  a  yard  in  which  young  cattle 
are  kept,  where  it  is  daily  spread  about  and  subjected  to 
further  treading,  along  with  such  quantities  of  fresh  litter 
as  are  deemed  necessary.     That  from  the  stables  is  rMjried 
into  tho  adjoining  feeding-yard,  and  it  is  usually  remarked 
that  the  cattle  occupying  it  make  more  rapid  progress 
than  their  neighbours. 
Ugei       An  important  part  of  the  buildings  of  a  farm  are  the 
cottages  for  its  labonrera     It  is  in  all  cases  expedient  to 
have  the  people  required  for  the  ordinary  working  of  a  farm 
resident  upon  it;  and  it  is  always  much  better  to  have 
families,  each  in  its  own  cottage,  than  a  number  of  young 
people   boarded  in  the  farm-kitchen,  or  with   the   farm- 
overseer.     These  cottages  are  usually  a  little  removed  from 
the  other  farm-buildings,  and  it  is,  on  various  accounts, 
better  to  have  them  so.     There  is,  however,  an  advantage 
in  having  the  cottages  of  the  farm-steward  and  cattleman 
either  within  the  courtyard,  or  close  to  its  entrance,  that 
these  responsible  functionaries  may  at  all  times  be  near 
their  charge,  and  especially  that  they  may  be  at  hand 
when  any  of  the  live  stock  require  night  attendance^     As 
there  are  manifold  advantages  in  having  but  one  main 
entrance  to  the  homestead,  hnd  that  closed  by  a  gate  which 
can   be  locked  at  night,  it  will  be  obviously  nocessary 
to  have  the  keeper  of  the  key  close  at  hand  to  open  the 
gate  by   night  if  required.     Much  more  attention  than 
formerly  is  now  paid  to  the  construction  of  cottages.     The 
apartments  are  better  floored,  higher  in  the  roof,  and  so 
arranged  as  to  secure  comfort  and  decency.     Besides  a 
small  garden,  each  cottage  is  usuaUy  provided  with  a  pig- 
sty and  ash-pit,  and  in  some  cases  with  a  coal-place  and 
privy  besides. 
^  The  position  and  style  of  the  farmer's  dwelling  also 

^  claims  a  remark  here.  The  approved  mode  used  to  be,  to 
place  it  either  directly  in  front  or  rear  of  the  farm-yard,  on 
the  ground  that  the  farmer  would  thus  have  his  premises 


and  cattle  under  his  eye  even  when  in  his  parlour  or  bed- 
room. As  has  been  well  remarked,  "  The  advantages  of 
this  parlour-farming  are  not  veiy  apparent,  the  attendant 
evils  glaringly  sa  If  the  condition  of  ready  communication 
be  obtained,  the  farm-house  should  be  placed  where  the 
amenities  of  a  country  residence  can  be  best  enjoyed.  ">  On 
all  hands  we  now  hear  it  urged,  that  it  is  only  by  men 
possessed  of  capital  and  intelligence  that  the  business  of 
farming  can  be  rendered  remunerative.  Those  who  desire 
to  have  such  men  for  tenants  will  be  more  likdy  to  succeed 
by  providing  a  commodious  and.  comforuble  farmery, 
pleasantly  placed  among  trees  and  shmba,  than  by  setting 
it  down  in  the  precincts  of  the  dung-heap. 

CHAPTER  V. 

FENCSa 

Section,  I  ^Benefit  of  Fences, 
The  fences  by  which  farms  are  generally  enclosed  and 
subdivided  form  another  part  of  what  may  be  termed  their 
fixtures,  and  may  therefore  be  suitably  noticed  here.  When 
lands  are  let  to  a  tenant,  the  buUdings  and  fences  are 
usually  put  into  sufficient  repair,  and  he  is  taken  bound  to 
keep  and  leave  them  so  at  the  issue  of  his  occupancy. 
Although  there  are  some  persons  who  advocate  the  total 
removal  of  subdivision  fences,  it  is  admitted  on  all  hands 
that  the  farm  as  a  whole,  and  the  sides  of  public  thorough- 
fares which  may  intersect  it,  should  be  guaixled  by  sufficient 
fences  of  some  kind.  The  general  belief  has  hitherto  been, 
that  there  is  a  farther  advantage  in  having  the  land 
subdivided  by  permanent  fences  into  endosures  of  moderate 
sixe.  The  use  of  such  partition  fences  is  not  only  to  confine 
the  live  stock  to  particular  fields,  or  restrain  them  from 
trespassing  on  the  other  crops,  but  to  aflford  shelter  from 
cutting  winds.  It  is  now  frequently  urged,  that  the  heavier 
cattle  should  never  be  turned  to  pasture  at  all,  but  kept  on 
roots  and  green  forage  the  whole  year  round,  and  that  sheep 
can  be  managed  satisfactorily  by  means  of  movable  hurdles. 
It  is  highly  probable  that  the  practice  of  soiling  will 
become  more  general,  as  it  undoubtedly  deserves  to  da 
Still,  this  does  not  necessarily  call  for  the  total  removal  of 
subdivision  fences,  which  we  cannot  but  regard  as  an 
imprudent  proceeding.  It  is  probable  that  those  who  have 
adopted  it  have  done  so  very  much  owing  to  the  prevalence 
of  the  opposite  cxtremci  There  are  large  portions  of  the 
finest  land  in  England  so  encumbered  with  hedges  and 
hedgerow  trees,  as  to  be  utterly  incapable  of  profitable 
cultivatioa  In  many  cases  the  fields  are  so  small  and  the 
trees  so  large  that  their  roots  actually  meet  from  the 
opposite  sides,  and  pervade  the  entire  surface  soil  of  the 
area  enclosed  by  them.  When  manure  is  applied  to  such 
fields,  it  is  monopolised  by  these  freebooters  from  the  hedges, 
and  the  crops  of  grain  or  hay,  such  as  they  are,  are  so 
screened  from  tho  sun  and  wind  that  there  is  great  risk  ot 
their  being  spoiled  in  the  harvesting.  If  drains  are  made 
in  such  fields,  they  are  speedily  filled  up  by  the  .rootlets, 
and  thus  rendered  useless.  It  has  been  computed  that  not 
less  than  one  and  a  quarter  million  acres  are  occupied  by 
hedgerows  m  Eoghind  and  Wales,  and  that  if  the  land 
overshaded  and  plundered  by  roots  be  included,  the  amount 
IS  three  millions.  In  Devonshire  one-fourth  of  the  en- 
closures in  many  parishes  are  under  two  acres ;  more  than 
one-third  under  thf-ee  acr-^ ,  and  nearly  two-thirds  under 
/our  acres.  Two  millions,  at  least,  of  Uiese  acres  might  be 
redeemed,  and  what  a  margin  is  here  available  for  increased 
production !  The  land  thus  wasted  would  probably  yield 
a  sum  equal  to  county  and  poor  rates,  and  perhaps  Inal^tax 


>  For  further  information  on  Farm  Building  see  alto  Mortam** 
Cyelopadia  of  AgricaHwrt,  article  "  Farm  Boildings,'*  and  The  Book 
of  Farm  Buildingtj  hj  Heiriy  Stephens  and  R.  Scott  Bom,  Edin- 
burgh, 1861. 
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toa^  In  rach-drenmstances,  it  is  no  wonder  that  zealoos 
agricultural  improvers  should  look  upon  hedgerows  much 
as  American  settlers  do  upon  their  forests,  and,  like  them, 
be  sometimes  indiscriminate  in  their  clearings.  We  believe 
that  there  is  an  advantage  in  having  land,  whether  for 
pasture  or  tillage,  subdivided  into  parallel-sided  fields  of 
from  ten  to  forty  acres  each,  accordLsg  to  the  size  of  the 
farm,  bj  means  of  permanent  fences  of  a  kind  adapted  to 
the  loc^ty. 

Section  2. — Varieties  of  Fences. 
r&onv  When  the  soil  and  climate  are  favourable  to  the  growth 

of  the  common  wfnU  thorn,  hedges  formed  of  it  combine 
efficiency,  economy,  and  ornament,  in  a  greater  degree  than 
any  other  fence.  But  to  have  a  really  efficient  thorn 
hedge,  much  attention  must  be  paid  to  its  planting,  rearing, 
and  after  management  In  proceeding  to  run  a  new  line 
of  thorn  hedge,  care  must  be  taken  that  the  soil  is  clean 
and  in  good  heart,  and  that  the  subsoil  is  porous  and  dry. 
When  these  conditions  do  not  obtain,  they  must  be  secured 
by  fallowing,  manuring,  draining,  and  trenching.  The 
young  quida  should  be  stout  and  well  footed ;  not  taken 
indiscriminately  as  they  stand  in  the  nurserymen's  beds, 
but  of  uniform  stoutnesa  Such  selected  plants  are  always 
to  be  had  for  a  small  additional  price,  which  will  be  found 
to  bo  well  repaid  in  the  superior  progress  of  such  plants, 
when  contrasted  with  that  of  others  taken  as  they  chance 
to  come  to  hand.  The  embryo  fence  must  be  kept  free 
of  weeds,  and  secured  from  the  encroachments  of  cattle  by 
a  line  of  rails  on  both  sides.  Some  persons  advise  that  the 
young  hedge  should  from  the  first  be  trimmed  into  line  by 
using  the  pruning-hook  after  each  year's  growth.  It  is 
certainly  better  not  to  touch  it  with  the  knife,  or,  at  least, 
only  to  restrain  an  occasional  shoot  that  unduly  overtops 
its  neighbours,  until  the  centre  stems  are  at  least  a  couple 
of  inches  in  diameter.  If  the  plants  are  then  headed  over 
fence-high,  and  the  lateral  shoots  pruned  to  a  straight  line, 
a  close  fence  with  a  substantial  Wkbone  in  it  is  secured; 
whereas  by  pruning  annually  from  the  first,  a  fence  is 
obtained  that  pleases  the  eye,  but  which,  consisting  only  of 
a  mass  of  spray,  presents  no  eflfectual  barrier  to  cattle. 
When  a  thorn  hedge  has  reached  the  stage  just  referred  to, 
the  protecting  rails  may  be  removed,  and  the  hedge  kept  in 
a  neat  and  efficient  state  by  annual  pruning.  On  good, 
deep  soil,  thorns  will  stand  this  constant  removal  of  the 
annual  growth  of  spray  for  many  years  without  injury, 
especially  if  the  pruning  is  delayed  until  the  leaf  has  fallen. 
In  less  favourable  circumstances,  it  is  found  necessary  from 
time  to  time  to  withhold  the  pruning-knife  for  a  few  years 
together.  When  the  hedge  has  been  reinvigorated  by  such 
periods  of  unrestrained  growth,  it  can  again  be  cut  back  to 
the  centre  stems,  and  subjected  anew  to  a  course  of  annual 
pruning.  To  insure  a  close  fence,  the  bottom  of  the  hedge 
must  at  all  times  be  kept  clear  of  tall  weeds.  The 
constant  use  of  the  weeding-iron  is,  however,  objectionable ; 
for,  besides  being  expensive,  it  injures  the  bark  of  the  thorns 
and  thereby  impairs  their  healtfau  It  is  quite  sufficient  to 
cut  the  weeds  close  to  the  surface  twice  a  year  by  means 
of  a  reaping-heok  or  short  scytha 

In  arable  lands,  by  this  plan  of  keeping  hedges  about 
four  feet  high,  and  cutting  down  the  weeds  as  required, 
an  effioient  and  ornamental  fence  is  maintained  at  com- 
paratively small  cost,  and  with  little  injury  to  the  ad- 
joining crops  from  shading,  or  the  harbouring  of  weeds 
and  vermin; 

Akhough  the  white  thorn  forms  a  better  hedge  than  any 
thrub  yet  tried  for  the  purpose  in  this  country,  there  are 
laaay  upland  situations  where  the  beech  and  hornbeam  grow 
taom  freely,  and  are  to  be  preferred  either  alone  or  in 
>■        ■■  .  .  ■  ■ — ^ 

^  Sm  faT7a€r!sMaga9in€  for  March  1852,  p.  253. 


mixture  with  it.  These  plants,  and  ahiO  crab  or  sloe,  are 
sometimes  useful  in  filling  a  gap  occasioned  by  the  removal 
of  a  hedgerow  tree  or  tift  death  of  a  portion  of  thorn  hedga 

In  exposed  situations,  where  thorns  do  not  thrive  Stan 
drystane  walls  are  the  most  usual  substitute.  When 
carefully  constructed,  of  stones  suitable  for  the  purpose, 
they  last  a  long  time,  and  form  an  excellent  fence.  Tbcir 
durability  is  much  enhanced  by  having  the  cope-stones  set 
in  lime-mortar.  A  layer  along  the  centre  of  the  waU^  and 
an  external  pointing,  of  Lime-mortar  ^iU  also  repay  the 
additional  first  cost  thjus  incurred.  A  wall  of  this  kiod 
four  feet  high,  exclusive  of  the  cope,  while  quite  sufficient 
to  restrain  cattlQ  and  the  heavier  kinds  of  sheep,  is  nu 
barrier  to  the  mountain  breeds,  which  can  easily  clear  a 
six-foot  wali 

A  simple  and  very  effective  fence  has,  however,  come  Wa 
much  into  use  of  late  years.  It  is  compussed  of  iron  wire 
(No.  8  being  the  size  most  commonly  used),  which  is 
attached  by  small  staples  to  common  stakes,  such  as  are 
used  for  wooden  railings,  driven  firmly  into  the  ground 
about  five  feet  apart  The  wire  is  drawn  out  of  the  coil, 
and  the  ends  of  the  various  lengths  or  threads  are  neatly 
joined  by  first  heating  them,  and  then  twisting  the  one  into 
the  other,  until  the  quantity  required  for  the  stretch  of  fence 
is  run  out  It  is  then  attached  to  every  third  or  founb 
stake  by  a  staple,  which  must  not  be  driven  home.  Th( 
other  lines  of  wire  are  then  treated  in  the  same  manner, 
each  being  attached  to  the  stakes  at  such  width  apart  u 
has  been  determined  upon,  and  marked  upon  the  stakes. 
A  ready  way  of  doing  this  is  by  stretching  along  the  stakes 
a  common  gardener's  line  which  has  been  previously  rubbed 
with  chalk,  or  a  charred  stick,  and  striking  it  against  the 
stakes  iat  the  required  heights,  in  the  way  that  sawyers  mark 
a  plank.  When  the  requisite  number  of  wires  has  thus  been 
loosely  attached,  they  9ijd  pulled  as  tight  as  possible  by  tbe 
hands  of  the  workmen,  after  which  a  screw  or  lever  is  applied 
to  each  in  turn  until  it  is  made  perfectly  tight  As  tbe 
efficiency  of  this  kind  of  fence  is  wholly  dependent  on  perfect 
tightness  being  obtained,  a  stout  straining-post  must  be  fixed 
securely  in  the  ground  at  the  end  of  each  line  of  fence. 
This  serves  the  double  purpose  of  furnishing  a  fulcrum  for 
the  stretching  instrument,  and  a  secure  attachment  for  the 
ends  of  the  wires.  When  the  straining  is  accomplished, 
each  wire  is  stapled  to  each  stake.  The  gates  are  usually 
hung  upon  these  straining-posts.  Although  wooden  strain- 
ing-posts  are  commonly  used,  some  persons  prefer  iron  ones, 
fixed  into  large  blocks  of  stone.  Five  wires  thus  stretched, 
at  an  average  width  of  six  inches,  form  an  eff^tual  fence 
for  the  wildest  sheep.  They  could,  indeed,  easily  clear  it  lo 
far  as  height  is  concerned,  but  they  are  afraid  to  leap  at 
an  object  which  they  cannot  see  until  they  are  dose  upon  it 
They  may  be  seen  at  first  walking  along  the  line  anxiously 
loolung  for  an  opening,  and  if  one  more  bold  than  the  otbeis 
makes  a  run  at  it,  he  is  sure  to  catch  such  a  fall  as  effectuaUy 
deters  him  from  repeating  the  attempt  With  these  chop 
and  portable  materials,  which  any  labourer  of  ordinary  in- 
telligence can  easily  put  together,  a  fence  admirably  %Az^ 
for  enclosing  or  subdividing  mountain  pastures  is  now  quite 
attainable  by  every  sbcep-farmcr,  and  will  well  repay  its  cost 
It  is  equally  available  for  protecting  young  thorn  hedges, 
and  generally  for  all  purposes  for  which  wooden  railing  is 
used.  As  a  fence  for  cattle  or  horses,  it  is  advisable  to  add 
a  single  rail  of  wood  nailed  flat  along  the  top  of  the  stakes, 
which  must  be  sawn  off  evenly  for  this  purpose.  As  com» 
pared  with  wooden  railing,  wire  is  much  cheaper  and  more 
durable,  and  more  ea.sily  kept  in  repair.  It  is  cbenpcralso 
than  stone  walls,  available  in  many  situations  where  tb^ 
are  not,  and  a  more  certain  barrier  to  agile  sheep ;  but  it  is 
less  durable,  and  affords  no  shelter. 

The  latter  defect  can  in  some  situations  be  remedied  by 
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The  Ducie  pr  Uley  cultivator  has  many  features  in 
common  with  Biddle's,  and  although  brought  forward  as 
an  improvemeut  upon  it,  has  not  established  its  title  to  be 
so  regarded.  The  great  weight,  high  price,  and  amount 
of  horse-power  required  to  work  them,  are  serious  objec- 
tions to  sdl  these  implements. 

Of  more  recent  notoriety  than  these,  and  contrasting 
with  them  favourably  in  these  respects,  is  an  implement 
invented  by  the  late  Mr  John  Tennant,  at  Shields,  near 
Ayr,  and  now  popularly  known  as  Tennant's  grubber.  Its 
construction,  as -the  annexed  cut  will  show,  is  simple  in  the 
extreme;     Its  weight  is  about  two  cwt,  its  price  X4«  10&, 


Tenxuut'ft  Grubber,  as  improve^  by  T.  Brown,  Edingtoa. 

and  its  draught  easily*  overcome  by  two  horses.  The  depth 
it  which  it  works  is  regulated  by  raismg  or  lowering  the 
shank  which  supports  its  wheels  in  front  Its  tines  can  be 
easily  moved  on  their  supporting  bars,  and  it  may  be 
worked  with  five  or  seven  as  desired.  By  substituting  a 
shorter  hind  bar,  and  setting  the  tines  more  closely  to 
gether,  it  ^jnokes  a  most  efficient  drill-grubbor.  We  shall 
have  occasion  to  refer  to  this  implement  frequently  in 


treating  of  tillage  operations,  fhc  improvement  which 
Mr  T.  Brown  has  made  on  Tenuaut's  grubber  consists 
mainly  in  the  mode  of  attaching  the  tinea  to  the  bars.  Thid 
attachment,  which  the  cut  explains,  has  the  merit  of  binug 
at  once  very  simple  and  very  effectual  The  tines  whcu 
thus  fixed  are  as  rigid  as  If  welded  to  the  bars,  and  yet,  by  ^ 
merely  slackening  the  screws  and  driving  out  the  wedgeH, 
they  can  with  ease  and  rapidity  be  either  adjusted  at 
vaiying  widths  a^mrt,  or  detached  for  repair. 


A,  Tlno ;  6,  Keeper;  Ci  Wedge,  (  Actual  SLm. 

Section  4. — SteawrPoxoer  Tillage  Implemenu. 

Such  are  the  most  important  of  those  implements  by 

which  the  tilling  of  the  soil  has  hith^erto  been  accomplished, 

and  upon  which  the  farmer  must  continue  to  rely  so  long  as 

he  uses  the  muscular  force  of  auimals  as  his  motive  power. 


Fowler's  Locomotive  Engine,  with  Clip  Dnioi. 


But  the  progress  of  invention  has  at  last  made  the  steam- 
engine  practically  available  for  this  purpose,and  accordingly 
we  here  introduce  some  notice  of  what  has  now  been  accom 
plished,  in.  applying  steam  power  to  the  cultivation  of  the 
soiL 

After  many  abortive  attempts  to  do  this  by  moving 
the  engine  itself  over  the  land  to  be  operated  upon,  it  is  now 
admitted  on  all  hands  that  the  only  available  method  is  to 


communicate  the  power  from  the  engine  to  the  implements 
by  means  of  steel  wire-ropes  and  windlassea  This  is  done 
in  a  variety  of  ways,  some  of  the  most  prominent  of  which 
we  shall  now  describe.  The  systems  actually  in  operation 
fall  under  two  general  classes,  which  are  known  severally  as 
the  "  Direct"  and  the  "  Roundabout"  The  first  of  these  is 
the  system  introduced  by  Messrs  John  Fowler  «k  Ca  of 
ComhilJ,  London,  and  now  so  well  known  in  connection  with 
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their  name.  The  late  Mr  John  Fowler's  first  efforts  were 
directed  t6  the  production  of  a  draining  apparatus^  and  it 
was  after  succeeding  in  this  apparentlly  more  arduous  efibrt 
that  he  adapted  his  tackle  to  the  hauling  of  tillage  imple- 
ments. After  various  tentative  change  Mr  Fowler  settled 
on  the  form  which  is  still  in  extensive  use.  It  cansiBts  of 
a  single  locomotive  engine,  usually  of  12  or  14  horse-power, 
with  a  windlass  attached  to  it  under  the  boiler.  Around 
thi9  windlass  an  endless  steel  wire-rope  passes  with  a  single 
turn  in  a  groove,  which,  by  means  of  hinged  clips,  lajrs  hold 
of  nearly  the  entire  circumference  of  the  cope,  and  that  with 
a  force  proportioned  to  the  strain  upon  the  rope,  which  thus 
obtains  suffiaent  grip  to  convey  the  necessary  hauling 
power  without  risk  of  slipping  upon  the  drum.  This  wire- 
rope,  which  requires  to  be  just  twice  as  long  as  the  field  to 
be  tilled  is  wide,  passes  round  ^  sheave  upon  a  ^elf -acting 
anchor  phiced  at  the  farther  side  of  the  field  opposite  to  the 
engine.  This  anchor  is  a  prominent  feature  in  Mr  Fowler's 
apparatus.  It  consists  of  a  low  truck  on  four  wheels,  with 
sharp  disc  edges,  which  cut  deeply  into  the  soil,  and  thus 
obtain  a  hold  sufficient  to  resist  the  strain  of  the  wire  rope. 
A  box,  loaded  with  stones,  is  fixed  on  the  outer  side  of  this 
truck  to  hinder  it  from  canting  over.  The  sheave  mounted 
upon  this  truck,  besides  serving  its  primary  use,  gives  motion 
when  required  to  a  drum,  which  winds  up  a  rope,  the  other 
end  of  which  is  fixed  well  a-head  in  the  direction  in  which 
the  truck  is  required  to  move.  Thus  the  apparatus  warps 
itself  along  the  headland  as  the  ploughing  progresses,  and  is 
kept  always  vu-d-vu  tothe  engine,  which  noioves  itself  forward 
by  its  own  locomotive  power  at  everjT  bout  of  the  ploughs, 


and  keepe  abreast  of  them.  That  the  xope  may  not  dra;; 
upon  the  ground,  friction  rollers  or  rope-^k^rters,  as  they  xt 
called,  are  placedatsuitable  intervals.  These  b^ngmoonted 
on  wheels  and  strung  mpon  the  rope,  are  now  in  a  good 
measure  self-acting,  as  the  tautness  of  the  rope  keeps  them 
in  its  own  Hne.  The  ploo^  are  fixed  to  a  balance  frame 
carried  on  two  wheels,  and  are  in  duplicate,  pointing  to  each 
other,  80  that  when  the  set  at  one  end  of  the  frame  is  Id 
work,  the  opposite  set  is  carried  aloft  in  the  air.  The  plough 
frame  is  thus  hauled  to  and  fro  across  the  field,  between  t^e 
engine  and  movable,  anchor,  by  reversing  the  action  of  the 
windlass;  and  it  is  adapted  for  taking  from  two  to  eight 
furrows  at  once,  according  to  the  power  of  the  engine  em 
ployed,  or^the  nature  of  the  soil  that  is  operated  upoiu 

Messrs  Fowler  have  made  this  form  of  their  apparatus 
more  generally  available  by  adapting  it  for  attachment  to 
the  ordinary  8-horee  power  thrashing-engine.  When  thus 
used  the  dip-drum  is  nvunted  on  a  separate  frame  ao4 
connected  with  the  engine,  which  being  stationed  in  a  ooroer 
of  the  field  to  be  ploughed,  the  rope  is  carried  to  two  self- 
acting  anchors,  one  at  each  side  of  the  field,  and  thus  enclose 
a  triangle.  Tlie  plough  is  drawn  to  and  fro  betwixt  thesa 
anchors,  and  as  it  gradually  approaches  the  engine  at  each 
successive  bout,  the  geugmg  on  Uie  plough-frame  tightens  op 
the  rope  and  acconmiodates  it  to  the  diminishing  length 
required. 

To  work  Fowler's  apparatus  there  is  required  one  eDgm^ 
driver,  one  ploughman,  a  stout  lad  to  attend  to  the  anchoi; 
two  boys  to  shift  the  rope-porters,  and  a  horse  and  boy  to 
supf^y  the  engine  with  water  and  fuel 


Fowlep'8  Steam-Plough  as  at  work. 


About  1865  Messrs  Fowler  made  an  important  addition 
to  their  apparatus  by  substituting  a  second  engine  for  their 
movable  anchor.  In  this  arrangement,  now  weU  known  as 
the  •*  Double  Engine  system,"  a  pair  of  locometive  engines, 
each  having  a  plam  winding  dram  mstead  of  the  clip-drum, 
are  placed  opposite  to  each  other  at  the  ends  of  the  field  to 
be  operated  upou .  the  rope  of  each  of  the  engines  is  attached 
ko  the  plough,  or  other  tillage  implement,  which  is  drawn 
to  and  fro  betwixt  them  by  each  workmg  in  turn.  While 
tho  engine  in  gear  is  coiling  m  its  rope  and  drawing  the 
plough  towards  itself,  the  rope  of  the  other  engme  ia  paid 
out  with  merely  so  much  drag  on  it  as  to  keep  it  from  kinking 
or  getting  ravelled  on  the  druuL  The  advantages  claimed 
fcr  this  system  are,  economy  of  oower  fruiu  the  direct  pulj 
01  the  engines  on  the  implement    the  facility  and  rapidity 


with  which  the  engines  move  themselves  and  the  whole 
apparatus  from  field  to  field,  or  farm  to  farm,  and  take  up 
their  positions  and  get  to  work  without  the  aid  of  horses; 
and  the  few  hands  required  to  v^rk  it.  Its  drawbacks  are 
the  large  first  cost,  and  corresponding  charge  for  wear  and 
tear,depreciation,and  interest;  its  unsuitablenessforworking 
in  small  and  irregularly  shaped  fields ;  and  the  injury  done 
to  headlands  in  wet  weather.  Its  special  adaptation  is  for 
large  farms,  and  for  working  for  lure ;  and  for  these  it  is 
undoubtedly  without  a  nvaL 

Mr  William  Smith  of  Woolston,  Bedfordshire,  may  fairly 
be  regarded  as  the  pioneer  of  cuhivafiion  by  steam  power. 
At  the  meeting  of  the  Royal  AgricoltttBll  Socie^  of  England 
at  Carlisle  in  1 855,  he  witnessed  thm  pwfGrmance  of  the  late 
John  Fowler's  steam  draining-plcugh,  and  then  oo&tracted 
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witlx  him  to  construct  for  him  a  windlass  and  Other  tilling 
appsuatua,  with  which  he  got  to  work  on  his  own  farm  in 
the  autumn  of  that  year.  These  two  leaders  in  steam- 
oiltivation  did  not  long  work  together.  They  had  decided 
and  diyerse  opinions  as  to  the  best  road  to  success,  and 
^Lcoordiogly  each  for  the  future  took  his  own  course.  Mr 
Smith's  merit  is  not  largely  that  of  an  original  inventor  of 
machinery,  but  rather  that  of  a  zealous,  j)er8everin^,  and 
successful  applier  of  the  inventions  of  others.  But  by  his 
own  example  {md  his  vigorous  writings,  he  has  contributed 
very  largely  indeed  to  the  success  of  steam  cultivation.  Ho 
makes  use  of  the  ordinary  portable  engine,  such  as  is  em- 
ployed as  a  thrashing  power,  which  gives  motion  to  a 
detached  windlass  with  two  drums,  from  which  a  wire-rope 
u  carried  round  the  area  to  be  operated  upon,  and  hence 
tlie  name '^  Roundabout'  applied  to  this  system.  This  rope 
leing  attached  by  a  turning  bow  to  a  powerful  grubber,  the 
implement  is  drawn  to  and  fro  across  the  field  by  reversing 
as  required  the  action  of  the  windlass,  the  slack  half  of  .the 
rope  being  unc(nled  from  the  one  drum  as  the  part  in  work  is 
wound  up  upon  the  other.  His  mode  of  working  is  to  break 
up  the  ground  by  using  a  three-tined  grubber,  and  then  to 
go  over  it  again  with  a  scven-tined  ond,  working  at  right 
angles  to  the  first     Mr  Smith  zealously  advocates  the  supe- 


riority of  grubbing  to  ploughing,  being  of  opinion  that  it 
the  soil  is  thoroughly  broken  up  to  a  sufficient  depth,  it  IS 
better  not  to  reverse  the  surface,  as  weeds  are  thus  kept 
o;i  the  top,  and  the  removal  of  them  thereby  grtoUy 
facilitated. 

Mr  Smith  soon  made  an  important  addition  to  his  system 
of  tillage  by  means  of  an  implement  which  he  caDs  a  Sidaer 
and  Subsoiler.  By  means  of  it  tho  soil,  after  being 
thoroughly  smashed  up  by  the  steam-grubber,  is  thrown 
into  36«inch  ridges,  the  tine  at  the  same  time  penetrating 
and  loosening  Ihc  subsoil  iB  each  furrow  several  inches 
deeper.  His  clay  soil  treated  thus  immediately  after  harvest 
is  put  into  the  best  possible  condition  for  benefiting  by  the 
alternations  of  wintry  weather,  for  allow^n^  rjiin-water  to 
pass  readily  and  beneficially  to  the  drains,  and  for  yielding 
a  friable  seed-bed  in  spring.  It  has  enabled  him  altogether 
to  dispense  ^ith  dead  falloAvs ;  to  grow  abundant  crops  of 
wheat  and  beans  alternately  for  a  number  of  succcssiveyears^ 
at  an  average  annual  cost  of  88.  6d.  per  acre  for  tiUage ; 
and  to  keep  his  land  peifcctly  clean  under  this  constant 
cropping.  He  has  the  high  merit  not  only  of  .being  thft 
first  man  who  succcssfidly  used  steam  power  for  the  cultiva* 
tion  of  a  farm,  but  of  demonstrating  that  this  can  be  done 
with  manifest  ccouomy  even  by  the  occupiers  of  small  farms,  ^ 


\ahA>B^£: 


Smith's  Steam  Cultivator  m  M  work. 


(H?eiiig  that  his  own  farm  extends  to  but  180  acres  of  arable 
Und.  ijter  the  lapse  of  eighteen  years  there  is  probably 
no  one  who  yet  practises  steam  cultivation  wth  as  great 
success  and  economy.  At  the  end  of  this  period  he  reports 
that  his  engine  and  tacUc  are  in  excellent  condition. 

Mr  Smith's  apparatus  was  for  a  time  manufactured  by 
the  well-known  firm  of  J.  k  F.  Howard  of  Bedford,  and 
more  recently  by  Barford  k  Perkins  of  Peterborough. 
Since  1800  the  if cssrs  Howard  have  sent  out  a  tackle  of 
their  own,  in  which  the  .main  features  of  Smith's  system 
are  retained,  but  to  these  they  have  themselves  added 
fnmi  time  to  time  yaribus  improvements.  By  means  of  a 
Aclf-acting  wii^^lass  (ind  self-moving  anchors,  their  tackle 
ran  no^w  be  worked  by  one  engineman  (who  also  attends 
tn  the  windlass),  one  ploughman,  and  two  portcr-boj's. 

Although  the  earliest  in  date  of  invention,  the  most 
recent   iM\  actual  operation  is  the  tackle  of  Messrs  Fisken, 


which  has  IRitures  4)eculiar  to  iuclf.  A  single  tmction 
engine  is  stationed  at  any  convenient  point  on  the 
margin  of  or  near  to  tho  field  to  be  operated  upon,  tho 
preference  always  'being  given  to  a  site  where  there  is 
water,  whence  it  can  supply  itself  either  by  pumping 
or  by  the  |)atent  injector.  The  other  parts  of  the  apparatus 
are  tt90  self-moving  anchor  windlasses,  ivhich  arc  placed 
'  opposite  to  each  other  on  two  sides  of  the  field,  occupying 
\  the  p].ice  and  doing  the  work  of  the  tw9  engines  in  the 
'  double-engine  system.  These  windlasses  are  mounted  oq. 
four  disc  wheels,  and  have  uko  a  spud  which  cuts  into  tha 
soil  to  give  the  necessary  resistance  to  the  sija  poll 
They  jeach  carry  a  winding-drum  wit})  the  necessary  leogl^ 
of  wire-rope,  and  these  ii-uidlass^dnims  wind  up  nncl  fviy 
out  alternately  in  precisely  the  same  wey  as  in  Powlcr'a 
double  engines.  They  also  have  each  a  winding-furward 
drum  with  wire-rope  and  anchor  fixed  a-hcad,  by  •means  uf 


316 

which  they  warp  themselves  forward  and  keep  abreast  as 
the  work  progresses.  Power  is  communicated  from  the 
engine  to  these  windlasses  by  means  of  a  light  hemp  rope, 
travelling  at  the  speed  of  the  fly-wheel,  which  is  carried  all 
ronnd  the  field,  and  takes  a  doable  turn  round  a  grooved 
pulley  on  each  windlass.  A.  set  of  anchor  pulleys  on 
wheels  cany  this  rope  round  the  comers  of  the  field; 
another  set  of  pulleys,  on  stakes  driven  into  the  ground  at 
suitable  points,  carry  it  off  the  ground;  and  a  tension 
anchor  mounted  on  four  wheels,  and  having,  like  the 
windlasses,  an  apparatus  by  which  it  warps  itself  forward, 
und  keeps  the  hemp-rope  taut  as  the  length  out  varies  with 
the  progress  of  the  work.  The  windlasses  have  each  a 
self-acting  clutch^*- which  stops  the  implement  when  any 
obstruction  is  Micountered,  and  by  which  the  attendants 
•top  it  at  the  turnings,  or  when  otherwise  necessary,  with- 
fiut  in  any  case  requiring  to  stop  the  engine.  By  these 
arrangements  the  engine^river  does  not  require  to  have 
the  implement  in  sight;  his  dttty  being  merely  to  drive  his 
engine  at  a  unifonn  speed,  as  neither  stopping  nor  revers- 
ing are  required.  The  sadvantages  claimed  for  Fiaken's 
tackle  are  those  which  it  has  in  common  irith  the  other 
Roundabout  systems,  and,  in  addition,  the  use  of  a  light 
hemp  rope  to  convey  power  from  engine  to  implement  with 
less  friction  and  cost  than  in  other  systems;  great  adapta- 
bility to  fields  of  any  size,  or  shape,  or  inequality  of  surface ; 
and  a  capacity  in  certain  drcumstanees  of  being"  worked  by 
a  fixed  steam-engine  or  water  power. 

The  Royal  Agricultural  Society  of  England  hoe  from  the 
first  devoted  much  attention  and  large  funds  to  the  promo- 
tion of  steam  cultivation,  by  the  prizes  offervd  at  its  annual 
shows,  and  by  the  reports  published  in  its  Journal  from  year 
to  year.  In  the  prolonged  trial  of  steam-ploughs  which  took 
place  at  Leeds  in  July  1861  under  its  auspices,  the  competi- 
tion  was  mainly  betwixt  Fowler's  and  the  modification,  by 
Howard,  of  what  is  popularly  known  as  Smith's  system. 
The  award  of  the  judges  was  as  follows :—"  The  £100 
prize  offered  for  the  most  economical  application  of  steam 
power  to  the  cultivation  of  the  soil,  was  awarded  to  Mr 
Fowler  for  his  12-horse  power  engine,  moving  anchor- 
age, and  plough;  and -Of  the  £100  offered  for  the  most 
economical  application  of  the  ordinary  thrashing-engine  of 
the  farm  to  steam  cultivation,- £75  was  given  to  Mr  Fowler, 
and  £25  to  Mr  Howard^  Besides  these  a  silver  medal  is 
given  to  Mr  Hayes,  for  his  clever  windlass  for  the  same 
purpose ;  and  the  same  to  Mr  Roby  for  his  combined  engine 
and  windlass." 

During  the  summed  and  autumn  of  18G1,  Mr  J.  C. 
Morton,  editor  of  the  Agricultural  Gazette,  personally  in- 
spected the  farms  of  many  of  these  parties,  and  published 
from  time  to  time  in  that  paper  detailed  accounts  of  his 
own  observations  and  of  the  information  supplied  to  him  in 
regard  to  each  case.  In  his  New  Farmtf^t  Almanac  for 
1862,  he  condensed  these  reports,  and  from  it  we  give  the 
following  extracts : — 

"  Little  Woodcote  Farm  lies — a-  tract  of  open  country 
tfnd  light  calcareous  soil  of  various  depth — upon  the  chalk, 
about  a  mile  from  the  Carshalton  station  on  the  London  and 
Epsom  railway.  Mr  Amot  has  had  Fowler's  10-horse 
power  steam-engine  and  ploughing  apparatus  since  the 
harvest  of  1 859.  His  apparatus,  rope,  and  engine  cost  £700. 
He  works  a  Uiree-furrow  plough.  The  work  done  .each 
year  by  the  steam-plough  on  his  400  acre  fann  has  thus 
been  393  acres  in  1859-60,  and  389  acres  in  1860-61.  It 
has  been  dcrno  at  the  rate  of  six  or  seven  acres  a  day  for 
ordinary  ploughing,  and  three  acres  a  day  (one  acre  per 
furrow)  when  at  the  10  and  12-inch  deep  work.  It  may 
average  on  the  whole  five  acres  a  day,  including  all  stoppages 
and  removals,  and  has  thus  taken  close  upon  eighty  days 
'or  its  accomplishment     Besides  this,  however,  150  acres 
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have  been  ploughed  .during  the  lime  for  neighbours  &t  a 
charge,  including  everything,  of  12s.  an  acro:  The  engioe 
is  also  used  for  thrashing  purposes,  and  220  acres  at  1^ 
and  250  acres  elsewhere  are  thus  thrashed  out  for  hire: 

^  The  cost  of  repairs  has  been  uncommonly  small— in- 
cluding a  new  cog-wheel,  repacking  cylinders^  and  athoroo^ 
overhaul  and  cleaning  of  the  whde  apparatus  at  the  end  of 
two  years — ^besides  the  rephicement  of  shares  and  sharpeniiig 
of  &>ulter8  for  the  plough,  and  the  gradual  ^rearing  of  the 
rope-porters.  In  all  it  has  not  near^  reached.  £10  a  year, 
at  which,  nevertheless,  we  put  it  The  tear  tisA  wear  of 
rope  is  reported  as  follows : — A  new  iOO-ypid  rope,  latdy 
bought,  costing  £35,  has  made-tho  stock  stronger  and  better 
than  it  was  at  the  beginning.  •  -IShis  charge  may  thteef(vc 
be  put  against  more  than  two  years'  work,  and  is  equal  to 
about  £15  a  y6ar.  The  weekly  cost  of  labour  when  at  work 
is  as  follows  :->-£ngineer,  18s. ;  ploughman,  14& ;  anchor 
kdy  9s. ;  two  porter  lads,  6a  each;  horse  and  water  curt,' 
about  24a  weekly — ^in  all,  £3, 17s.  weekly,  or  as  nearly  ss 
possible  12&  a  day.  The  cost  for  oil  is  la  a  day,  and  for 
fuel,  at  nine  or  ten  cwt  a  day,  it  may  be  put  at  10a>dm]f 
The  charge  for  depreciation  at  10  per  cent  is  £70  a  year, 
and  for  interest  of  capital  £35  a  year.  The  whole  annwd 
cost  may  thus  be  estimated :— > 

lAboor^  SO  days  .  .  «  .  £4S 

Fuel  and  oil        ....  44 

Repairs  and  rope  .  ' .  25 

Depreciation  and  intoreit  of  capital        .  105 
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"  But  500  acres  of  thrashing,  and  70  of  80  acros  perannum 
of  steam  ploughing  for  hire,  equal  in  all  to  at  least  forty 
days'  work  per  annum,  are  dso  done  by  this  engine.  And 
the  profits  of  this  work  should  be  deducted  from  this  vm 
before  Mr  Arnot's  experience  of  his  investment  can  be 
accurately  described.  The  sum  of  £222,  at  which,  if  there 
had  been  no  other  use  for  engine  and  apparatus,  his  cost 
must  have  been  estimated,  is  equal  to  1  la  per  acre  over  the 
work  accomplished,  much  of  which,  however,  was  12  inches 
deep.  But  if  the  proper  shareof  the  interest  and  depredatioa 
of  capital  be  chaxged  upon  its  work  elsewhere  for  hire,  the 
cost  of  steam  ploughing  will  not  ezooMl  £190,  or  10&  6d. 
an  acre.  But  Mr  Amot  would  contend  that  the  engine 
is  not  £30  worse  than  when  he  purchased  it  two  years  sgo ; 
and  one-half  of  this,  with  interest  of  capital,  will  amount  to 
£50,  two-thirds  only  of  which  should  be  chatgod  against  the 
plough-work ;  and  £  1 50  would  thus  appear  to  be  the  annual 
cost  of  ploughing  400  acres,  or  7s.  6d.  an  acra  In  fact,  he 
might  very  well  claim  that  this  sum  should  be  still  further 
reduced  by  all  the  profit  of  his  hire  elsewhere,  whidi  can 
hardly  be  put  at  less  than  20a  a  day,  and  this  on  forty 
days  per  annum  will  amount  to  £40  or  more  ;  so  that  the 
net  cost  to  him  of  his  machinery  has  not  been  more  thso 
£1 10  a  year,  or  5a  Gd.  an  acre  over  his  ploughing. 

*'  What  did  it  use  to  cost  him  when  he  worked  thirteco 
horses  on  his  farmY  He  now  works  six  horsea  His 
horses  get  2  J  bushels  of  oats,  and  2\  trusses  of  hay  weekly 
each,  during  seven  months : — 

SO  weeks  at  lis.  amonnt  to         .  £16  10    0 

22  weeks  on  clover,  &c.,  at  te.    .  ff  10    0 

Tho  annual  food  per  hone  costs  £22  0  0 
"  The  annual  charge  for  depreciation,  fanier,  blacksiai^ 
saddler,  and  implements,  is  at  least  £5  per  hone,  and  for 
interest  of  capital  in  horse  and  implements  at  least  £3 
morQ.  This  makes  the  annual  cost  of  each  horse  £29. 
The  wages  paid,  in  cash  and  cottage,  to  ploughmen  is  st 
least  £32  per  pair,  or  £1 6  per  horse,  and  tiie  whde  cost  is 
thus  equal  to  £45  per  horse  per  annum ;  which  over  sevoi 
horses  amounts  to  £315  per  annum— one-half  more  than 
the  expenditure,  even  on  the  highest  estimate^  upon  the 
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engine  which  has  displaced  them,  and  nearly  double  what 
lii  Aroot  has  actually  incurred  when  he  deducts  his 
|)ro£it3  on  its  hire. 

"  A  day  land  farm  near  Bedford  (tbe  Woolston  or  Bed- 
f  Old  a2>paratas),  the  Tithe  Farm  of  Stevington,  occupiod  by 
Mj  William  Pike,  is  a  tract  naturally  of  poor  clay  soil 
Thu  dtent  farmed  by  Mr  Pike  has  till  lately  been  about 
475  acres,  of  which  357  were  arable;  and  ^fteen  horses 
weze  eraployod  in  five  S-horse  teams  upon  this  extent 
Now,  about  €00  acres  are  farmed,  of  which  420  acres  are 
arable ;  and  the  whole  is  managed  with  ten  horses  and  an 
S'hoae  power  engine,  working  grubbers  on  the  Wool- 
stoa  ejBtem  If  the  additiosal  land  requires  the  same 
ltorse-p<mer  per  100  acres  as  was  needed  on  the  original 
fsinn,  then,  in  place  of  ten  horses,  seventeen  or  eighteen 
iz&esi  have  been  needed,  and  probably  Mr  Pike's  mere 
sa^dng  by  the  use  of  his  8-hor8e  engine  and  cultivating 
e|iparatiis  does  not  fall  short  of  £300  a  year. 

''The  present  cropping  of  the  land  is  as  follows : — 125 
seres  ^te  in  wheat,  of  which  105  were  partly  after  beans, 
enaas^pnbbed  by  steam-power  before  sowing,  and  partly 
alter  clover,  having  been  cross-grubbed  also  by  steam-power 
moie  diaa  onoe  bd^ore  the  previous  harvest  time,  and  then 
hone  scarified  and  harrowed.  The  remainder  was  after 
none  caltivation.  There  are  GO  acres  of  beans  after  wheat, 
its  stubble  having  been  dressed  with  farm-yard  dung,  and 
then  ploughed  by*  horse  power.  There  are  60  acres  of 
gnas  and  clover ;  20  acres  now  in  vetches  have  been  cross- 
grnhbed  after  a  manuring;  25  acres  in  mangolds  and 
tnniipi  have  been  cross-grubbed  in  autumn,  and  again 
steam-ncaiified  and  crossed  -in  spring ;  50  acres  in  barley, 
and  25  ncree  in  oats,  make  up  the  extent  of  the  farm,  and 
v«ra  got  in  after  steam  cultivation.  By  'cross-grubbing' 
it  is  meant  that  the  operation  was  repeated. 

^U,on  horse  cultivation  than  usual  was  done  in  1860. 
day  land  xna  fit  only  on  rare  ocasions,  and  both  horse 
nod  steam  power  were  then  used  to  the  utmost  Mr  Pike 
bas  bad  Mr  Smith's  grubber  worked  by  an  ordinary 
thxadung-engine  since  July  1858.  Since  that  time  731 
aaei  have  been  croes-gnibbed,  ie.,  doubly-worked.  In 
«^^^*i*»«>  to  this  Mr  Pike  informs  mo  that  he  has  also- 
crov-j^bbed  for  hire  300  acres  of  land.  For  this  he 
Gbai^ee  25flL  an  acne,  the  coals  being  supplied  to  the 

**  Ftdwding  this  ftem  frdUi  our  consideration  in  the 
meaartiaie,  and  assuming  that  730  acres— double  cultivated 
belvnoen  Jaly  1858  and  June  1861— correspond  to  250 
Qczes  nmually,  the  average  performance  of  the  engine,  in- 
(tedzag  all  stoppages  except  removals,  has  been  six  acres 
ilaOj-  cnoe  cultivated.  To  do  S50  acres  twice  would  there* 
fiHtt  oecn^  at  least  eighty-three  days ;  adding  three  days 
for  lam^iils,  there  are  eighty-six  days'  work  of  the  steam- 
eof^iie  to  be  chai^ged  upon  the  steam  cultivation  of  the 
fann.  1^  following  is  the  labour  and  its  cost  per 
week: — ^t  engineer,  16s.;  1  ploughman,  Ua;  2  men  shift- 
iugr  aacbors,  22&  ;  1  man  at  windlass,  12s. ;  1  porter-boy, 
6fi. ;  1  boy  and  horse  with  water  cart»  24& :  the  whole 
nTPi^"*»  to  £3,  19s.,  or  13s.  2d.  daily.  In  Edition  to 
fSssa  iTO  add  the  cost  of  coals,  lO'cwts.  at  19a.  a  ton  on 
Uie  ground,  or  9s.  6d.  daily.  The  oil  at  t^a  a  gallon  costs 
aboat  la.  a  day. 

«<  The  daily  cost  thus  comes  to  23s.  6d.,  and  this  over 
cigbty-eix  days  amdunts  t&  about  XI 00.  Against  the 
tf^ngioe  and  apparatus,  costing  about  £510,  we  most  put 
10  per  cent,  or  £51,  for  depreciation,  and  5  per  cent,  or 
X39«  lOa,  for  interest  of  capital  The  cost  of  repairs  may 
pevluipa  be  satisfied  by  an  annual  charge  of  £15 ;  and  for 
tear  isA  wear  of  rope  we  have  the  following  items :  1400. 
^rardc  of  iron  wire-rope  origicially  purchased,  £50 ;  steel 
r4?pc%  1400  yards,  since  purchased,  £60.     Probably  the 


annual  charge  needed  td  maintain  this  may  be  made  on 
the  theoiy  that  the  rope  wHl  last  three  years,  and  £25  a 
year  may  suffice  for  this  particular.  Adding  up  these 
items,  we  have  a  sum  total  of  £216,  10s.  to  be  charged 
against  the  farm  for  steam  cultivation.  Putting  £216 
against  500  acres  once  grubbed  in  the  course  of  the  year, 
we  have  a  charge  of  about  8&  7d.  an  acre  for  the  grubbing 
Mr  PiJce  informed  me  that,  during  the  three  years  of  hia 
steam  cultivation,  on  several  of  the  ten  fields  already 
specified,  he  has  not  used  the  plou^  at  alL  Even  the 
mixing  of  manure  with  the  soil  ub  done  by  the  grubber. 
No  plough  is  used  to  bury  it  It  is  laid  upon  the  land, 
and  grubbed  'to  and  fro,  and  thereby  mixed  sufficiently. 
Tho  cleanness  of  the  land,  too,  is  a  fair  testimony  to  the 
quality  of  cultivation  by  implements  which  stir,  but  do 
not  overturn  the  soil 

"  Mr  Pike  has  till  lately  used  the  grubber  invented  by 
Mr  Smith  of  Woolston,  with  the  tumbow  apparatus  for 
turning  the  tool  at  the  land's  end.  Latterly  he  has  used 
the  cultivator  of  Messrs  Howard,  each  tine  of  which  is 
double,  pointing  both  fore  and  aft,  so  that  no  turning  at 
^  is  needed,  Uie  claw  which  follows  in  the  wake  of  the 
working  tooth  as  it  goes  coming  into  operation  in  its  turn 
as  it  comes  back  again." 

Mr  Pike  thus  writes  to  Messrs  Howard^  of  date 
December  2,  1861  :— 

"Oevtlemxn,— I  have  cultivated  my  form  by  ateam-pover  fbr 
tho  lost  four  years,  and  therefore  feel  myself  in  a  position  to  speak 
positively  of  tho  mprits  of  the  system. 

'*  My  farm,  belonging  to  the  Duke  of  Bedford,  consists  principaUy 
of  poor,  strong,  hilly,  clay  land,  which,  before  I  entered  upon  it, 
was  laid  up  in  Uiree  yard  ridges,  with  water  gutters  drawn  across 
tfaB  ridges  to  take  off  the  water.  Since  I  have  steam  cultivated  it, 
I  have  done  away  with  ridges  and  furrows  entirely ;  my  fields  of 
40  and  50  acres  each,  which  are  steep  in  places,  are  all  laid  on  the 
flat,  and  during  the  wettest  season  I  have  never  seen  any  water 
stand  upon  them.  I  am  convinced  if  land  Is  broken  up  a  good 
depth  by  the  cultivator,  and  under  drained,  tliere  is  no  need  of  any 
fiuTOws,  if  it  is  ever  so  strong. 

"  I  am  enabled  to  manage  my  farm  with  about  half  the  number  <A 
horses.  I  do  it  with  less  trouble  to  myself.  I  am  always  more 
forward  with  my  work,  and  the  horses  I  do  keep  ajsi  mxixh  less  pei 
head  than  formerlv,  as  all  the  hard  loork  is  done  by  steam. 

'J  The  effect  of  deep  stirring  this  soil  is  .very  apparent  in  the  crops . 
my  land  is  naturally  very  poor,  so  that  very  large  yields  are  out  ol 
the  question:  but  I  am  convinced  I  can  grow  much  more' com  by 
steam  than  by  horse  cultivation,  and  1  can  also  grow  a  largct 
breadth  •  of  root  crops.  I  also  find  that  by  constant  deep  tillage 
my  lan<|  moves  easier  eveiy  year,  consequently  it  is  less  expense  to 
cultivate.  1  seldom  use  the  plough,  except  my  horses  have  got 
nothing  eke  to  do. 

**  I  break  up  my  clover  lays  before  harvest,  and  make  a  bastard 
fallow  of  them.  I  am  convinced,  this  is  the  surest  way  of  getting  a 
good  wheat  crop  on  strong  soil ;  and,  besides  cleaning  the  land,  it 
nas  this  advantage,  it  does  not  leave  so  much  work  to  do  at 
Michaelmas.  I  also  break  up  my  tare  knd  before  harvest,  so  that 
after  harvest  I  have  nothing  to  do  but  cultivate  my  bean  and 
wheat  stubbles. 

**  I  put  away  my  tackle  as  soon  as  possible  after  we  have  heavy 
rains,  the  latter  part  of  October  or  be^nning  of  November,  and  do 
not  bring  it  out  afain  until  the  turnip  land  is  ready  to  break  up 
for  barley.  My  object  is  to  make  the  nest  use  of  the  summer  and 
the  early  autumn. 

*'\Vhcn  I  commenced  cultivating  by  steam,  1  used  to  set  down  to 
littie  pieces,  but  I  found  that  too  much  trouble,  therefore  Increased 
the  length  of  my  ropes,  as  I  found  it  made  very  littie  difference  to 
taj  S-horse  endne  whether  I  bad  out  a  long  or  short  length  of  rope. 
I  have  now  sufficient  to  do  a  50  acre  fieldL  without  movins  either 
engine  or  windlass ;  this  is  my  largest  field ;  I  dug  a  ixina  at  one 
end,  and  I  do  the  whole  without  moving  from-  the  pond.  When  I 
can,  I  set  my  engine  and  windlass  in  an  a4Joining  field,  so  as  ta 
finish  headlands  and  all  complete,  without  going  Into  it  Water 
carting  is  a  great  expense,  and  in  a  wet  season  a  sreat  nuisance.  1 
therefore  have  duf  some  ponds,  and  sometimes  1  dam  up  a  ditch  or 
master  drain  to  obtain  a  supply. 

"I  am  particularly  pleased  with  the  new  apparatus  yon  made  for 
me  last  spring.  The  windlass  is  much  easier  moved  abont,  and  is 
very  simple  to  manage.  The  cultivator  takes  less  time  at  land's 
end,  there  is  no  danger  of  overtuminff,  it  docs  not  jump  so  much  io 
work  and  the  hind  shares  cause  the  land  to  lay  looser.    No  matter 
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'4to«r  liaid'tbe  ground,  it  will  l>reak  it  ap,  and  on  ndehiUs  It  go«8 
«uieh  stoodier  and  better  than  my  old  one. 

"The  first  steel  rope  I  had  did  ohove  2000  acres,  andl  haveasmall 
jportionofitatworkyvt  If  people  mean  to  have  their  ropes  last,  they 
most  ksfip  them  off  the  ffround,  and  attend  well  to  the  coiling  on 
.the  windlass  drama.  I  like  yoar  new  rollers,  which  carry-  the  rope 
ftirther  from  the  ground. — I  am,  Oentl^inen,  yonrs  very  truly, 

"  Messrs  J.  k  P.  Howard,  Bedford.  William  Pixb." 

It  is  due  to  MeaszB  Howard  to  state  that  their  numerous 
other  customers  concur  in  testifying  tti  the  general  efficiency 
of  their  tackle,  its  little  liability  to  breakage  or  derange- 
ment»  and  to  the  readiness  with  which'  their  ordinary  fann 
laboureiB  hare  learned  to  work  it  efficiently. 
V  By  this  time  cultivation  by  steam-power  had  been 
tdopted  by  enterprising  indiyiduals  in  nearly  eveiy  county 
in>£ngland,  and  was  making  steady  progiess  in  the  face  of 
many  hindnmcos.  In  erery  instance  the  purchaser  ind 
his  servants  had  to^leom  the  use  of  novel  and  somewhat 
complicated  machinery ;  much  of  which,  as  first  sent  out, 
proved  to  be  defective  both  in  structure  and  in  mat6riaL  The 
fields  also,  through  lack  of  pr^xiration,  often  presoited 
obstacles  w^ch^  as  ezpeiienoe  was  gained,  were  seen  and 
remedied  In  a  few  instances,  where  the  purchaser  of 
'Steam  tackle  was  either  unable  to  give  his  personal  super- 
intendence, or  lacked  the  needed  energy  anil  perseverance 
to  cope  with  the  difficulties  of  a  new  enterprise,  it  provled 
a  £ailura  But  inth  rare  exceptions,  easily  accounted  for, 
it  was  everywhere  demonstrated  that  by. steam-power  and 
Appropriate  implemeitts,  the  tillage  of  Uie  soil  can  be  per- 
formed with  a  rapidity,  efficiency,  and  economy  far 
excelling  what  is  pmcticable  by  animal  power 'and  the  old 
implements. 

In  the  autumn  of  1866,  by  which  date  steam  tillage  had 
greatly  extended,  the>  Boyal  Agricultural  Society  of  England 
sent  out  three  sets  of  commissioners  to  inspect  and  report 
x>n  the  position  of  steam  cultivation  at  that  time.  The  reports 
obtained  were  published  m  the  Society's  Journal  for  1867, 
And  present  a  mass  of  most  interesting  and  instructive  in- 
formation on  the  whole  Jnibjeci  The  commissioners  visited 
about  150  fanns  situated  in  Aearly  40  different  counties, 
of  England,  and  a  few  in  East  Ix)thian,  containing  an 
xiggregate  area  of  66,000  acres,  which  they  estimate  to 
be  al^ut  a  third  of  the  whole  area  then  under  steam  cnltiva- 
tbn.  They  amply  confirm  what  has  already  been  stated 
as  to  the  success  of  tins  new  system  of  tillage,  and  make  it 
plain  that  the  changes  thus  brought  about  are  of  sud^  im« 
portance  as  really  to  amount  to  a  revolution  in  modem 
agriculture. 

At  its  annual  show  in  1871,  at  Wolverhampton,  the* 
English  Society  again  provided  for  a  careful  competitive  trial 
of  steam-tillage  machmcxyi  when  the  following  awards  were 
made-. — 

Class  I.— For  tKe  best  oombinatlo&of  nAchiiiery  for.  the  cultiva- 
tion of  the  soil  by  stestai-power— 
1st  Pri2e,  XlOO^Awarddd  to  Messrs  J.  Fowlor  k  Co..  Leeds. 
2d  Prize,  £50—  do.    '  do.  do. 

Olass  II.— For  the  best  oombinatiob  of  msdiitieiy  for  the  cultlvft* 
tioD  of  the  .soil  by  stenm-power,  the  weight  of  the  steam-eogine 
2kot  to  exceed  10  tooi^—   - 
1st  Prize,  £50— Awarded  to  Messrs  Fowler,  f>cds. 
2d  Prize,  £26— Awarded  to  the  Havensthorpo  £nj;ineering  COi 
(Fisken  sysietoi. 
^LASs  IIL— For  the  best  combination  of  macldflery  for  the  eultlvt* 
tion  of  the  soO  by  an  ordinary  ofricnitarfd  eng^e^  irht^er 
aelf-propelling  or  portable, 
let  Prize,  £50 — ^Awarded  to  Messrs  Fowler, 
9d  Prize,  £26-^ Awarded  to  Messrs  Ho\rani, 
i^  SKlver  Cup,  vi^ae  £100,  offered  by  tho  lUght  Hon.  Lord  Vemon, 
president,  for  the  best  combination  of  mnchinery  for  tho  cnlti* 
Vationof  the  soil  byjtcam>powor,  tho  cmt  of  which  shall  not 
iezooed  £70(>.    The  engine  to  be  locomotive,  and  adapted  for 
thrmhing'  and  other  Co^m   purposes.- Awarded  to   Messrs 
.  Fowler  k  Co.,  Leeds. 

iBtcam  cultivation  has  now  ceased  to  be  a  novelty,  and  is 


making  rapid  progress  in  all  parts  of  Great  Bnttun  ocd  Iq 
foreign  countries.  In  March  1873,  at  an  agricultural  me:.!- 
ing,  it  was  stated  by  Messrs  Fowler  <Ss  Qx  of  Leeds,  tk: 
they  are  turning  out  aiinually  from  their  works  about  KO 
sets  of  their  tackle  for  the  home  market,  and  from  50  to  G(t 
for  foreign  coimtries.  Of  their  home  Kiles  about  half  aro 
to  private  individuals,  and  half  to  persons  who  work  t^eiu 
for  hire.  In  a  district  around  Magdeburg^  fifty  Bets  r: 
their  tackle  are  employed  in  cultivating  the  soil  for  the 
growth  of  sugar-beet  The  other  leading  makers  are  also 
doing  a  large  business,  with  the  certainty  of  ito  becomiL'^ 
Uuger  every  year.  The  expiry  of  several  patents  applicabk} 
to  steam  cultivating  tackle  is  giving  an  ad<iLitional  stimulus 
to  the  manufacture  of  mich  machines.  Partly  in  this  waj, 
and  also  by  contrivances  of  their  own,  the  Messrs  Howd 
of  Bedford  have  recently  (187$)  made  v^'  considerabk 
changes  and  progress  with  their  tackla  Thdr  sdf-acthg 
anchors,  and  their  turning  cultivator,  'which  is  constructed 
on  an  entirely  new  principle,  are  said  to  be  respectively  tho 
best  of  their  kind. 

Section  5. — JIarrtws. 
When  a  field  has  been  broken  up  by  the  plongli,  it  y^ 
usuallyneztoperated  upon  by  the  harrow,  whether  the  ol^^  .t 
be  to  prepare  it  for  and  to  cover  in  seeds,  or  to  bring  cl'is 
and  roots  to  the  surface.  This  is  virtually  a  rake  dragged  j: 
horsie&  In  its  must  ordinary  form;  the  framework  h  d 
wood  with  iron  tines,  of  which  each  harrow  contains  tiT^ty. 
Formerly  ea^  horse  dragged  (;t  single  harrow,  altliough  twD 
or  more  were  worked  abreast.  Under  this  arrangemeut  lie 
harrows  had  too  much  independent  motion,  and  were  lifeble 
to  get  foul  of  eacti  other.-  -"  This  has  been  remedied,  L^. 
partially,  by  cou]pling  them  loosely  by  riders,  and  then  moro 
effectual^  b^  a  hinffe-like  joining,  which  allows  a  sepoztle 
vertical  motion,  but  only  a  combined  horizontal  one  A 
rhomboidal  form,  is  also  given  to  this  pair  of  harrows— 
usually  called  brake9 — so  tiiat  when  properly  yoked,  sotvo 
tines  run  in  the  same  track.  Tlus  description  of  harro.? 
is  now  frequently  made  entirely  of  iron. 

.  Howard's  patent  harrows  are  a  further  improvement  en 
this  implement    The  zig-zag  form  given  to  eadi  secticn  ca- 


Howard's  Pateitt  Harrow.  .^ 

lables  Uie  whole  so  to  fit  i&>  that  the  worldn^  parts  are 
equally  distributied  over  the  space  operated  upon.  The 
number. of  times  is  75^  instead  ol  4(^,  as  in  the  form  last 
noticed,  and  yet,  from  the  form  t^i  frame  and  manner  d 
eouplingrthe  tinea  ^are  well  apart«and  have  each  asep&ratc 
line  of  action.  Practical  farmers  speak  veiy  highly  of  the 
effective' working  of  tins  implement  By  an  ezoeodisgly 
simple  contrivance,  the  centre  part  when  turned  on  its  back 
fonns  a  sledge  on  which  its  fellows  can  be  piled  and  drawn 
alcmg  from  one  field  to  another.'  A  light  descriptiGD  d 
harrows,  with  smaller  and  more  numerous  tines^  is  some- 
times  used  for  covering  in  grass-seeda  If  a  harrow  is  to 
be  used  at  all  for  this  purpose,  Howard's  ie  a  very  szulahif 
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kind,  but  a  much  better  implement  is  Carewnghfs  chain- 
barrow,  which  abrades  the  surface  over  which  it  is  drawn  | 
to  a  degree  that  could  not  be  anticipated  from  a  mere 
inspection  of  the  implements  It  is  formed  by  attaclung 
to  a  draught-bar  pairs  of  squaio-linked  chains,  each  7  J 
feet  long,  connectmg  them  by  cross  links,  and  keeping 
the  whole  expanded  by  two  movable  stretchers.  The 
old-fashiondd  ponderous  break  harrow  is  now  entirely 
discarded,  and  the  more  efficient  cultivator  used  in  its 
stetuL  A.  form  of  the  latter,  from  its  close  resemblance 
to  harrows,  is  noticed  now  rather  than  bcfora  *It  is  a 
very  strong  iron  hsurow/with  the  tines  made  longer^ 
nod  very  considerably  curved  forwards.  An  iron  rod 
tnth  a  loop  handle  is  &ted  to  the  hind  bar,  by  means  of 
which  the  driver  can  easily  hitch  it  up  and  get  rid  of 
weeds,  dca  Two  such  harrews  are  coupled  togetlier 
and  drawn  by  four  horses.  Its  pulverising  power  is 
very  considerable.  But  when  clods  have  been  brought 
to  the  surface,  they  are  most  effectually  reduced  by  variona 
kinds  of  rollers. 

Section  6,^Bollerf. 
Those  formerly  used  were  solid  cylinders  of  timber  or 
stone  attached  to  a  frame  and  shafts,  for  which  hollow  ones 
of  cast-iron  are  now  generally  substituted.  The  simplest 
form  of  these  has  a  smooth  surface,  and  is  cast  in  sections 
to  admit  of  more  easy  turning:  They  are  made  of  diverse 
weights,  so  as  to  be  adapted  for  the  drau^t  of  one  or  two 
boraes  as  required.    Those  of  the  former  de8cription,weigh- 


CSambridg:e's  roller  possesses  several  features  in  common 
with  Crosskill'Sy  and  is  used  for  similar  parpoeea     In  the 


Smooth  CasMron  Field  Roller. 

iug  in  all  6  cwi,  and  costing  as  many  pounds,  sterling,  are 
exceedingly  useful  for  all  purposes  where  expedition  rather 
than  heavy  )pTessure  is  wanted.  From  their  greater  dura- 
bility, smoother  surface,  and  less  liability  to  clog,  the  readi- 
ness with  which  they  can  be  cast  of  any  weight  that  is  re- 
quired, and  their  moderate  price,  it  is  probable  that  cast-iron 
cylinders  will  speedily  supersede  all  others. 

Several  important  variations  on  the  common  smooth  roUer 
have  been  introduced  of  late  years.  Of  these  the  first  notice 
is  due  to  Crosskill's  clod-crusher,  on  the  ground  both  of  its 
intrinsic  merit  and  the  date  of  its  introduction.  It  consists 
of  castriron  discs  2}  feet  in  diameter,  with  serrated  edge  and 
a  series  of  sideway-projecting  teeth.  Twenty-three  of  these 
discs  art  strung  loosely  upon  a  round  axle,  so  as  to  revolve 
independently  of  each  other.  The  free  motion  thus  gifen 
to  each  disc,  and  which  has  latterly  been  increased  by  cast- 
ing each  alternate  one  of  greater  diameter  in  the  eye,  adds 
at  once  to  the  pulverising  and  self-cleaning  power  of  the 
roller.  Three  horses  yoked  abreast  arc  required  to  work 
it  The  axle  is  prolonged  at  each  end  sufficiently  to  receive 
travelling  wheels,  on  which  it  is  transported  from  place  to 
place.  Although  primarily  designed  and  actually  much  used 
for  breaking  clods,  it  is  even  more  in  request  for  consolidating 
loose  soils,  checking  the  ravages  of  wire-worm,  and  covering 
in  clover  and  grass  seedsw  For  the  latter  purpose,  its  action 
is  perfected  by  attaching  a  few  bushes  to  it',  which  fill  up 
the  indentations,  and  leave  a  surface  so  beautifully  even  as 
to  rival  the  accuracy  and  neatness  of  a  well-raked  border. 
It  is  now  to  be  had  on  a  smaller  scale  adapted  to  the  draught 
of  two  horscflu 


Cambridge's  Press- ^\^ictl  lioHcr. 

form  in  which  it  was  firat  brought  out  it  consisted  of  discSi 
fitting  close  to  each  other,  with  fluted  instead  of  serratcci 
edges.  In  its  recently  improved  f(irm  the  discs  are  not' 
madb  of  uniform  diameter  as  formerly,  but  each  alternate 
one  in  the  set  is  raised  about  two  inches,  and  has  the  centre 
hole,  not  circular  and  close-fitting  to  the  axle,  but  triangular 
and  wide.  The  result  is  that  while  the  discs  press  uniformly 
on  the  surface  over  which  they  are  rolled,  the  larger  ones 
rise  above  thei^  fellows  with  a  jerking  motion,  which  gives 
a  most  efficient;  self-clcaiiing  power  to  the  implement,  and 
thus  admits  of  its  being  used  when  other  rollers  would  be 
clogged.  The  eceentrio  discs  are  now  made  either  with 
serrated  or  smooth  edges  as  customera  prefer.  After  careful 
trial  we  have  come  to  the  conclusion  that  it  is  the  most 
useful  roller  for  general  purposes  which  we  yet  pibssess. 


Disc  of  Cambridge's  Roller,  showing  Self-cleaning  Action. 

Under  this  head  may  be  noticed  press  drills,  which,  hy 
means  of  a  series  of  narfow  cylindere  with  conical  edges, 
form  corresponding  grooves  in  loose  soil  Seeds  sown  broad- 
cast over  a  surface  thus  treated  come  up  in  n)W3.     The 


lADd-Presser. 
land-prcsser  is  a  modification  of  the  press-roller.     It  is 
made  with  two  or  three  conical  edged  cylinders  to  fit  into 
the  seams  of  as  many  plough  furrows*  the  other  end 
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of  the  axle  on  which  they  are  fixed  being  supported  by  a 
plain  cairiage-wbecl  It  is  drawn  by  one  horse,  and  foUows 
in  the  wake  of  two  or  three  ploughs,  according  to  the  number 
of  its  eylindera  When  wheat  is  sown  after  clover  lea,  this 
implement  is  found  exceedingly  useful  in  closing  the  seams 
and  fornimg  a  nniform  aeed-bed. 

The  Norwegian,  or,  as 'it  should  rather  be  called,  the 
Swedish  harrow  is  sthctlya  dod-crushmg  uiplemeiiL  From 
its  radiating  spikes  penetrating  the  surface  over  which  it  is 
drawn,  ii  has  been  called  a  harrow ;  but  its  revolving  motion 
entitles  it  rather  to  be  classed  with  rollers.  In  its  usual 
form  it  consists  of  three  rows  of  cast-iron  rowels  arranged 
upon  parallel  axles  fixed  in  an  iron  frame,  which  is  supported 
on  three  wheels,-— one  m  front  and  two  behind.  The  out- 
line and  arrangements  are  m  fact  the  same  as  m  Finlayaon's 
grubber,  only  substitulmg  parallel  rows  of  rowels  for  tinea. 
There  is  also  the  same  leverage  for  raising  and  depressmg 
the  frame  But  this  implement  has  recently  been  con- 
structed on  a  much  simpler  and  cheaper  plan,  in  which  the 
vrheels  and  lever  apparatus  are  discarded  altogether.  It 
thus  consists  of  a  simple  wrought-iron  frame  with  four  rows 
of  rowela  A  few  boaj^  are  laid  across  the  frame,  fonning 
a  platform  over  the  rowels,  on  which  the  driver  stands  when 
it  is  wished  to  increase  the  weight  and  efficiency  of  the  im- 
plement On  the  upper  side  at  either  end  is  fixed  a  piece 
of  wheel-tire,  on  which  the  implement,  when  turned  on  its 
back,  can  slide  along,  sledge-fashion,  when  it  is  wished  to 
move  it  from  place  to  place.  As  thus  constmcted  it  can 
be  made  Urr  about  £5.  This  is  the  best  implement  yet  in- 
troduoed  for  breaking  mout  clods. 

SecUon  7  .Sretut-PUmffh  and  TrenMnff-Fork 

Before  leaving  the  implements  of  tillage,  it  may  be  proper 
to.  notice  two,  which  have  been  a  good  deal  brought  under 
notice  of  late  years,  vix.,  the  broast-plough  and  trenching- 
fork.  The  former  is  eztensiTely  used  in  carrying  out  the 
process  of  paring  and  burning.  It  is  the  implement  known 
in  Scotland  as  the  ^ughter  (or  thin  turf)  spadei  In  using 
it  the  workman  guards  his  thighs  with  a  piece  of  board, 
fastened  on  apron-wise,-  and  with  this  presses  af;ainst  the 
cross-head  of  the  implement,  and  urges  forward  its  cutting 
edge.  When  a  thin  turf  has  thus  been  severed  from  the 
surface,  be  turns  it  over  by  a  jerk  of  his  arms.  The 
fork  is  used  in  giving  a  deep  autumn  digging  to  land  in 
preparation  for  root  crops.  Both  pperations  can  ordinarily 
be  more  eoonomicaUy  performed  by  using  horse-power  with 
suitable  implements.  But  for  deariog  out  comers  of  fields, 
hedge  sides,  and  similar  places,  manual  labour  with  these 
tools  can  frequently  be  znade  to  supplement  the  plough  to 
good  purpose 

Section  S^^In^olemenU  for  Sowmg, 
A  large  portion  of  the  grain  annually  sown  in  Great 
Britain  is  still  distributed  by  hand  from  the  primitive 
sowing-sheet 

^  "The  sower  ttolks 

wltLmeasared  step,  and  liberal  throws  the  oain 
i  Into  the  faithful  bosom  of  the  gromvl" 

In  Scotland  a  decided  preference  is  still  giTun  to  broadcast 
sowing,  for  which  purpose  a  machine  is  used  that  covers 
from  15  to  18  feet,  according  to  the  width  of  ridge 
adopted  It  consists  of  a  Ions  seed-box,  carried  on  a  frame 
mounted  on  two  wheala  From  these  motion  is- 'com- 
municated to  a  spindle  which  revolves  in  the  seed-box  and 
expels  the  seed  by  means  of  cogs  or  brushes,  through 
openings  which  qm  be  graduated  to  suit  the  required  lute 
of  seeding.  It  is  drawn  by  a  single  horse,  is  attended  by 
one  man,  and  can  get  over  30  acres  a  day  It  is  peculiarly 
adapted  for  the  regular  distribution  of  clover  and  grass 
seeds.     Now  that  reaping  by  machinery  has  become  so 
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general,  there  is  an  obvious  advantage  in  having  the  fields 
as  level  and^  with  as  few  open  forms  as  possible,  and  he&ce 
of  having  a  marker  attached  to  the  sowing-machiQeL  k 
one  made  by  Sheriff  at  West  Bams,  by  an  ingezuooi 
apparatus  on  the  principle  of  the  odometer,  the  machiiu 
Itself  is  made  to  register  the  space  which  it  tnveis  orer, 
and  thus  to  indicate  the  rate  per  acre  at  which  ii  ii 
distnbuting  the  seed.  Excellent  results  have  been,&ad 
still  are,  obtaued  from  broadcast  sowing.  But  ss  tillage 
becomes  more  perfect,  there  arises  a  demand  for  greater 
accuracy  in  the  depth  at  which  seeds  are  deposited  in  the 
soil,  for  greater  precision  in  the  rate  and  regularity  of  their 
distribution,  and  for  greater  facilities  for  remoring  weeds 
from  amoiqfst  the  gro^ring  crop.  These  considerations  led, 
at  a  comparatively  early  period,  to  the  system  of  sovifig 
crops  m  rows  or  drills,  and  hence  the  demuand  for  m&chiAo§ 
to  do  this  expeditiously  and  accurately.  We  aooordingl;  find, 
in  our  best  cultivated  districts,  the  sowing  and  after-cnhoFe 
of  the  crops  now  conducted  with  a  precision  which  remiDda 
the  spectator  of  the  processes  of  some  well-arranged  factory. 
This  is  accomplished  by  means  of  a  variety  of  dhllmg* 
machines,  the  moat  prominent  of  whidli  we  shall  now 
notice 

The  Suffolk  drill  is  the  kind  in  most  genend  use  Iti} 
a  complicated  and  costly  machine  by  which  mabnre  asd 
seeds  can  be  simultaneously  deposited.  That  called  tke 
"general  purpose  drill"  can  sow  ten  rows  of  com,  with  a 
without  manure^  at  any  width  bet#een  the  rows  from  4^ 
to  10  inches,  and  at  any  rate  per  acre  between  tvo  peeb 
and  six  bushels.  It  can  be  arranged  also  to  sow  dom 
and.  grass  seeds, — ^the  heavier  seeds  of  clover  being  throve 
out  by  minute  cupe,^nd  the  lighter  grass  seeds  brushed 
out  from  a  separate  compartment  It  is  further  fitted  for 
sowing  be^^ns  and  turnips — ^the  latter  either  two  driUs  at 
a  time  on  the  ridge,  or  three  on  the  flat  This  drill,  as 
most  recently  improved  by  Messrs  Homsby  of  Oraothsm 
and  Garrett  of  Leiston,  has  an  apparatus  for  preserving 
the  machine  in  a  level  portion  when  working  on  slo]»iig 
ground  As  a  main  object  in  drilling  cropa  at  all  is  to 
admit  of  the  use  of  the  hoe,  it  beoomes-an  important  poict 
*to  accomplish  the  drilling  with  undeviating  straightDcss, 
and  exact  parallelism  in  each  sucoessivv  course  of  the  dal 
This  is  now  obtained  by  meanq  of  a  fore-camage,  which  ao 
assLstaot  walking  alongside  so  controls  by  a  lever  as  easily 
to  keep  the  wheel  in  the  same  rut  down  which  it  bad 
previously  passed.  Messrs  Hornsby  have  also  introduced 
India-rubber  tubes  for  conducting  the  seed,  in  place  of 
the  tin  funnels  hitherto  used.  These  drills  cost  aboat 
£42. 

The  Wobum  drill  of  the  Messrs  Hensman  is  simpler  is 
its  oonstruction  than  those  ak'eady  noticed.  ''  In  all  other 
drills,  the  coulters,  which  distribute  the  manure  or  seed, 
hang  from  the  carriage.  In  this  drill  the  carriage  resu 
upon  the  coulters,  which  aro  like  the  iron  of  skate^  it  may 
be  said,  indeed,  to  run  on  four  pairs  of  skates.  Hence  thia 
drill's  power  of  penetrating  hard  ground,  and  of  giving  a 
firm  bed  to  the  wheat^eed  in  soft  ground.  Each  drill 
coulter,  however,  preserves  its  independence  as  when 
suspended  This  self-adjustment  is  required  by  the  ifl- 
equality  of  tilled  ground,  and  is  thiia  obtained :  ^ach  psir 
of  coulters  is  fixed  to  the  end  of  a  balanoe  beam,  these 
again  to  others,  and  they  to  a  central  onei  Thus  ea^h 
coulter,  in  well-poised  rank,  gives  its  independent  share  of 
support  It  varies  from  the  generality  of  drills,  as  it  is 
drawn  from  Jthe  centre  by.whipple-trees  instead  of  shafts; 
and  the  drilliman  behind  can  steer  or  direct  the  drill  inth 
the  greatest  nicety.  The  corn-box  of  the  drill  is  entirely 
self-acting,  and  ddivers  the  seed  equally  well  going  eithci 
up  or  down  hill  It  is  also  capable  oif  horse-hoeing,  by 
attaching  ho«)S  to  the  levers  instead  of  the  coultcrsharea 
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(t  is  drawn  by  a  pair  of  hones,  and  the  price  from  £18 

Turnip  drilL — In  Scotland,  and  in  the  north  and  west 
of  England,  turnips  are  usually  sown  on  the  ridge  by  a 
machine  which  sows  two  rows  at  a  time.  In  the  south- 
eastern parts  of  England,  Which  are  hotter  and  drier,  it  is 
found  better  to  sow  them  on  the  flat,  for  whidi  purpose 
machines  are  constructed  which  sow  four  rows  together, 
depositing  manure  at  the  same  time.  Both  kinds  are 
adapted  for  sowing  either  tumipe  or  mangold-wurzel  seeds 
as  required.  WiSi  the  view  of  economising  seed  and 
manure^  what  are  called  droinlrills  have  recently  been 
introduced,  which  deposit  both — ^not  in  continuous  streams 
—but  in  jets,  at  such  intervals  apart  in  the  rowti  as  the 
famier  wiahee  the  plants  to  stand.  What  promises  to  be  a 
more  useful  machine  is  a  water-drill  invented  by  a  Wilt- 
shire farmer — Mr  Chandler  of  Market  Lavingtoa  **  His 
water-drill  pours  down  each  manureK»ultcr  the  requisite 
amount  of  fluid,  mixed  with  powdered  manure,  and  thus 
brings  up  the  plant  from  a  mere  bed  of  dust  Having 
used  it  largely  during  throe  years,  I  may  testify  to  ita 
€xoolli»ic&  Only  last  July,  when  my  baUiff  had  ceased 
tnmip  sowing  on  account  of  the  drought,  by  directing  the 
use  of  the  water-drill,  I  obtained  from  this  latter  sowing 
an  earlier  and  a  better  show  of  young  plants  than  from 
the  former  one  with  the  dnst-wlL  Nor  is  there  any 
incKsae  of  expense  if  water  be  within  a  moderate  distance, 
for  we  do  not  use  powder-manures  alonei  They  must  be 
mixed  with  ashes,  that  they  may  be  diffused  in  the  soiL 
Nov,  the  expense  and  labour  of  supplying  these  ashes  are 
equal  to  the  cost  of  fetching  mere  waW;  and  apart  from 
any  want  of  rain,  it  is  found  that  this  method  of  moist 
difiiudon,  dissolving,  instead  of  mingling  only^  the  super- 
phosphate, quickens  its  action  even  upon  damp  ground, 
and  makes  a  little  of  it  go  further."^ 

Section  9. — Manvre-DistrtbtUors. 

The  practice  of  top-drcSsing  wheat,  vetches,  clover,  or 
meadows,  with  guano  and  various  light  manures,  has  now 
so  much  incresusod,  and  the  inconvenience  ^  scattering 
them  over  the  surface  by  hand  is  so  great,  that  .various 
machines  have  recentlv  been  invented  for  distributing 
them,  whidi  csm  also  oe  used  for  sowing  such  manures 
over  turnip  drills,  covering  three  at  once.  Such  machines 
will  probably  be  used  in^future  for  distributing  lime,  which 
can  thus  be  done  much  more  regularly  than'  by  cart  and 
shovel,  especially  when  it  is  wished  to  apply  small  quan- 
tities for  the  destruction  of  slugs  or  for  other  purposes. 
It  seems  quite  practicable  to  have  this  or  a  similar  mi^;hine 
so  constructed  as  that  it  could  be  readily  hooked  on  to  the 
tul  of  a  cart  containing  the  lime  or  other  substance  which 
it  is  desired  to  distribute  by  it  The  top-dressing  material 
could  by  such  an  arrangement  be  drawn  into  the  hopper  of 
the  distributor  as  it  and  its  tender  move  along,  and  the 
cart  when  emptied  be  replaced  by  a  full  one  with  little* 
loss  of  time. 

A  cheap  and  effective  machine,  capable  of  being  in  a 
similar  manner  attached  to  a  dung-cart,  which  could 
tear  asunder  fold-yard  manure,  and*  dliiBtributo  it  evenly  in 
the  bottoms  of  turnip  drills,  would  be  a  great  boon  to 
farmers,  and  seems  a  fitting  object  to  be  aimed  at  by 
those  possessed  of  the  inventive  faculty. 

Section  lO.^Eone^ffoea, 

It  has  already  been  remarked  that  the  great  inducement 
to  sow  grain  and  green  crops  in  rows  is  that  hoeing  may 
be  resoited  to,  for  the  double  purpose  of  ridding  them  of 

*  See  Ur  Puse/s  Beport  on  Implements,  in  the  Journal  q/  Ou  Royal 
^ffrieultwnl  Society  qf  England,  voL  zii.  p.  60i. 

•  IWa.,  p.  607. 


weeds  and  stimulating  their  growth  by  frequent  stimng 
of  the  soil  It  is  now  upwards  of  u  century  since  Jeihru 
Tull  demonstrated,  in  his  books  and  on  his  fields,  the 
facility  with  which  horse-power  could  be  thus  employed. 
His  system  was  early  adopted  in  regard  to  turnips,  and  lod, 
.as  we  have  seen,  to  a  complete  revolution  m  the  practice  of 
agriculture.  The  peculiar  manner  in  which  ho  applied  his 
system  to  grain  crops,  and  the  principles  on  which  ho 
grounded  his  practice,  have  hitherto  been  for  the  most  part 
repudiated  by  agriculturists,  who  have  thought  it  indispens- 
able to  drill  their  grain  at  intervals  so  narrow  oa  to 
admit,  as  was  suppoee^id,  of  the  uso  of  the  hand-hoe  only. 
But  the  accuracy  with  which  corn-drills  perform  their  work 
has  been  skilfully  taken  advantage  of,  and  we  now  havo 
horse-hoes,  covering  the  same  breidth  as  the  drill,  which 
can  be  worked  with  perfect  safety  in  intervab  of  but 
seven  inches'  width.  By  such  a  machine,  and  the  ^bour 
of  a  pair  of  horses,  two  men,  and  a  boy,  ten  acres  of  com 
can  be  hoed  in  as  many  hours.  Not  only  is  the  work 
done  at  a  fifth  of  the  expense  of  hand-hoeing,  and  far  more 
effectually,  but  it  is  practicable  in  localities  and  at  seasons 
in  which  hand-labour  cannot  be  obtained 

Goiretf  s  horse-hoe  is  admitted  to  be  the  best  implement 
d  its  kind.  It  can  be  used  for  hoeing  eitiier  beans,  tur- 
nipsy'.or  com,  as  the  hoes  can  be  adapted  to  suit  any  width 
^betwixt  rows,  and  the  axle-tree  being  movable  at  both 
ends,  the  wheels,  too^  can  be  shifted  so  as  to  bo  kept 
between  the  rows  of  plants.  The  shafts  can  be  attached 
to  any  part  of  the  frame  to  avoid  iigury  to  the  crop  by 
the  treading  of  the  horses.  Each  hoe  works  on  a  lever 
independent  of  the  others,  and  can  be  loaded  with  different 
weights,  on  the  same  principle  as  the  coulters  of  the  com* 
drill,  to  accommodate  it  to  uneven  siirfaces  and  varying 
d^rees  of  hardness  in  the  soil 

A  great  variety  of  implements,  under  the  general  names 
of  horse-hoes,  scufflcrs,  scmpers,.  or  drill-grubbers,  fitted 
for  the  draught  of  one  horse,  and  to  operate  on  ono  drill 
at  a  time,  is  in  use  in  those  parts  of  the  country  Mhere 
root  crops  are  chiefly  sown  on  ridgelets  from  24  to  30 
inches  apart  With  considerable  diversity  of  form  and 
efficiency,  they  in  general  have  these  features  in  common, 
viz.,  provision  for  being  set  so  as  to  work  at  varying 
widths  and  depths,  and  for  being  armed  either  with  hoes 
or  tines,  according  as  it  is  wished  to  pare  the  siu'face  or 
stir  the  soil  more  deeply.  A  miniature  Norwegian  harrow 
is  sometimes  attached  to  drill-grabbers,  by  which  weeds 
are  detached  from  the  soil,  and  the  surface  levelled,  and 
pulverised  more  thoroughly.  Tennant's  grabber,  with  its 
tines  set  close  together,  and  two  horses  yoked  to  it  abreast 
by  a  tree  long  enough  to  allow  them  to  walk  in  the  driMs 
on  eithei*  side  of  that  operated  upon,  is  the  most  effective 
implement  for  cultivating  between  the  rows  of  beans, 
potatoes,  turnips,  or  mangolds,  that  we  have  yet  seen  used 
for  this  purpose. 

Section  \\.'^Turmp-ThinMr8, 

It  sometimes  happens,  as  when  drought  prevails  while 
the  earlier  sowings  of  turnips  or  mangold  are  made,  and 
this  is  followed  by  copious  rains  and  forcing  weather,  that 
the  farmer  finds  it  impracticable  to  get  the  thinning-out  of 
the  seedlings  overtaken  as  fast  as  is  needful  To  aid  hini 
in  such  emergencies,  a  class  of  machines  has  been  brought 
out,  of  which  Huckvale's  turnip-thinner  may  be  named  as 
a  type.  They  are  very  favourably  reported  of  by  those 
who  have  used  them.  Such  machines,  drawn  by  one  horse, 
and  made  to  operate  upon  either  one  or  two  rows  of  young 
turaip  plants,  have  first  a  paiing  apparatus,  which  cleare 
off  weeds  from  the  sides  of  the  rows,  and  along  with  this  a 
set  of  revolving  hoes  by  which  gaps  are  cut  in  the  rows  of 
turnip  plants,  and  tufts  of  them  arc  left  standing  at  any 
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required  disUncc  apart  This  does  not  dispense  with  the 
after  use  of  the  hand-hoc  or  fingers  to  eflcct  a  perfect 
singling  of  the  plants ;  but  as  a  large  space  can  be  gone 
over  in  a  day  at  snmll  cost,  it  enables  the  farm&r  to  save 
his  crop  from  getting  overgrown  and  choked  untSl  he  can 
overtake  the  more  perfect  thinning  of  it  The  next  class 
that  'Claims  attention  is 

Section  \2.^^IIarv€sliug  ImplemtiiU. 

These,  till  little  more  than  twenty  years  ago,  comprised 
only  the  reaping-hook  and  scythe.  An  implement  by  means 
of  which  horse-power  could  be  made  available  for  this 
important  operation  has  long  been  eagerly  desired  by  farmers. 
Repeatedly  during  the  first  half  of  the  present  century  their 
hopes  had  been  excited,  only  to  be  disappointed,  by  the 
announcement  of  successful  inventions  of  this  kind.  These 
liopes  were  revived,  and  raised  to  a  higher  pitch  than 
over,  Ky  the  appearance,  in  the  Great  Exhibition  of  the 
Industry  of  all  Nations,  of  two  reaping-machines,  known 
as  M'Cormick's  and  Hussey's,  from  the  United  States 
of  America,  where  for  several  years  they  had  been  used 
extensively  and  successfully.  These  implements  were 
subjected  to  repeated  trials  in  different  parts  of  England, 
on  crop  1851,  but  never  in  circumstances  which  admitted 
of  their  capabilities  being  tested  in  a  thoroughly  satisfac^ 
tory  manner. 

At  the  first  of  these  trials,  made  under  the  auspices  of 
the  Royal  Agricultural  Society,  the  preference  was  given 
to  Mccormick's,  to  which  the  Exhibition  Medal  was  in 
consequence  awarded.  It  turned  out,  however,  that  at  this 
trial  Husse/s  machine  had  not  a  fair  chance,  being 
attended  by  a  person  who  had  never  before  seen  it  at  work, 
for,  when  a  further  trial  took  place  before  tlio  Cleveland 
Agricultural  Society,  with  Mr  Hussey  himself  super- 
intending his  own  machine,  an  all  but  unanimous  decision 
vfdi&  given  in  his  favour.  Hussey's  machine  was  in  conse- 
quence adopted  by  the  leading  implement  makers,  such  as 
Messrs  Garrett,  Crosskill,  &c» 

Early  in  1862,  a  very  important  communication  from 
the  pen  of  the  late  Mr  James  Slight,  curator  of  the 
museum  of  the  Highland  and  Agricultural  Society,  appeared 
in  the  Transactions  of  tlie  Society,  by  which  the  attention 
of  the  public  was  recalled  to  a  reaping-machine  of  home 
production,  viz.,  that  invented  by  the  Rev.  Patrick  Bell, 
minister  of  the  parish  of  Carmylie  in  Forfarshire,  and  for 
which  a  premium  of  £60  had  been  awarded  to  him  by 
the  Highland  Society.  This  machine  attracted  much 
attention  at  that  tima  Considerable  numbers  were  made 
and  partially  used,  but  from  various  causes  the  invention 
was  lost  sight  of,  until,  by  the  arrival  of  these  American 
machines,  and  the  notoriety  given  to  them  by  the  Great 
Exhibition,  with  concurring  causes  about  to  be  noticed, 
an  intense  interest  was  again  excited  regarding  reaping  by 
machinery.  From  M^  Slight's  report,  the  public  learned 
that  the  identical  Bell's  machine,  to  which  the  prize  was 
awarded,  had  for  the  previous  fourteen  years  been  statedly 
employed  on  the  farm  of  Inch-Michael  in  the  Garse  of 
Gowrie,  occupied  by  Mr  George  Bell,  a  brother  of  the 
inventor,  who,  during  all  that  period,  had  succeeded  in 
reaping,  on  the  average,  four-fifths  of  his  crop  by  means 
of  it  every  year.  Mr  Slight  further  stated,  that  at  least 
four  specimens  of  it  had  been  carried  to  America,  and  that 
from  the  identity  in  principle  between  them  and  those  now 
brought  thence,  with  other  corroborating  circumstances, 
there  is  little  doubt  that  the  so-called  American  inventions 
are  after  all  but  imitations  of  this  Scottish  machine.  When 
it  became  known  that  Bell's  machine  was  to  be  exhibited, 
and.  if  possible,  subjected  to  public  trial,  at  the  meeting  of 
the  Highland"  and  Agricultural  Society  at  Perth,  in  August 
1 852,  the  event  was  looked  fon^'ard  to  by  Scottkh  farmers 


with  e-igcr  interest  On  that  occasion  it  was  accordinglf 
again  brought  forward,  with  several  important  iinprovo- 
mcuts  made  upon  it,  by  Mr  George  Bell,  already  referred 
to,  and  Was  fully  tested  in  competition  with  Hussey's,  ti 
made  by  CrotekiiJ.  To  the  disappointment  of  maoy,  Mr 
M'Cormick  did  not  think  fit  to  enter  the  lists  at  this  or  at 
some  subsequent  otrportuniiies. 

The  success  of  Bell's  machine  on  this  occasion,  uihI  at 
some  subsequent  public  trials,  gave  it  a  high  place  in  public 
estimation,  and  accordingly  many  of  the  implements  mauu- 
factored  by  Mr  Crosskill  of  Beverley,  were  sold  to  fanners 
in  all  parts  of  Great  Britain,  and  especially  in  ScoUand. 
After  a  hopeful  start  the  success  of  this  machine  has  out 
been  so  decided  as  was  at  first  anticipated.  In  oommoo 
with  other  reaping-machines,  it  had  of  course  to  conund 
with  the  disadvantages  of  unprepared  fields  and  unskilful 
guides ;  but  in  addition  to  this,  it  was  found  to  be  too  heavy 
in  draught,  too  liable  to  derangement,  and  (in  the  first 
issues  of  it)  too  easily  broken  in  some  of  its  parts  to  be 
fitted  for  general  use.  These  drawbacks  were,  to  a  greater 
or  less  extent,  obviated  by  subsequent  improvements,  and 
the  machine  continued  for  a  few  years  to  receive  a  fair 
measure  of  public  patronage.  By-and-by  it  was  in  a  great 
measure  superseded  by  other  self-delivery  machines,  &ud 
as  Burgess «k  Key's  M'Cormick,  with  its  Archimedean  screV, 
which,  like  Bell's,  lays  off  the  reaped  grain  in  a  continucu 
swathe,  and  by  others  which,  by  means  of  revolving  rake, 
lay  it  off  in  quantities  suitable  to  form  a  sheaf.  In  crop) 
of  moderate  bulk  and  standing  erect,  these  self-delixery 
machines  make  rapid  and  satisfactory  work,  but  wbeu 
the  crop  is  lodged  and  twisted  they  are  nearly  useless.  The 
consequence  is  that  for  several-years,  and  especially  in  these 
districts  where  reaping  by  machinery  is  most  practised,  the 
preference  is  given  to  manual-delivery  machines,  on  the 
ground  that  they  are  lighter  of  draught,  less  liable  to  derange 
ment,  less  costly,  more  easily  managed,' and  thus  more  to  be 
depended  upon  for  the  regular  performance  of  a  fair  amount^ 
of  daily  work,  than  their  heavier  rivals.  And,  accordingl3^ 
light  machine^  on  Hussey's  principle,  but  with  endless 
variations,  are  at  present  most  in  demand 

Before  leaving  this  subject,  a  remark  is  due  in  connection 
with  the  strange  neglect  of  Bell's  machine  for  twenty  five 
years,  and  the  enthusiasm  with  which  it  was  hailed  on  ita 
reappearance.  The  first  is  so  far  accounted  for  by  the  fact 
noticed  by  Mr  George  Bell,  that  such  specimens  of  bis 
brother's  nAachine  as  formerly  got  tnU>  the  hands  of  farmt^rs 
were  so  imperfectly  constructed  that  they  did  not  work 
satisfactorily,  and  thus  brought  discredit  on  his  invention. 
The  true  explanation  seems  to  be,  that  at  that  date  the  country 
was  not  ready  for  such  a  machine.  Not  only  was  manual 
labour  then  abundant  and  cheap,  from  the  number  of  Irish 
labourers,  who  annually,  as  harvest  drew  near,  flocked  into 
the  arable  districts  of  Great  Britain,  but  thorough  draining 
had  made  little  progress,  and  the  land  was  everywhere  laid 
into  high  ridges,  presenting  a  surface  peculiarly  unfavourable 
for  the  successful  working  of  a  reaping-machine.  Now, 
however,  the  coiiditions  are  reversed.  Emigration  to  the 
colonies,  and  the  evergrowing  demand  for  labourers  in 
connection  with  factories,  mines,  docks,  and  railways,  have 
to  a  very  great  extent  withdrawn  the  cbss  of  people  thnt 
used  to  be  available  for  harvest  work,  and  have  so  largely 
raised  the  rate  of  wages  to  those  who  still  remain  as  to  render 
reaping-machines  indispensable  to  the  fanner.  The  pro- 
gress of  thorough  draining  has  at  the  same  time  enabled  him 
to  dispense  with  the  old-fashioned  ridges  and  furrows,  and 
to  lay  his  com  lands  in  the  level  state  so  favourable  for  reap- 
ing and  other  operations  of  husbandry.  In  these  altere<l 
conditions  lies  the  true  explanation  of  the  former  apatby 
and  subsequent  enthusiasm  manifested  by  our  fanners  to 
wards  this  invention. 
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Section  I'J. — Ifowing-Jddchvnei. 
Another  daas  of  labour-aaving  machines,  dosely  allied 
to  those  we  have  just  described,  for  which  we  are  indebted 
to  oar  American  couains,  is  mowing-machinea  Several 
differeDt  forms  of  these  were  introduced  and  brought  into 
Bomcwhat  general  use  during  the  years  1858  and  1859. 
Having  used  such  machines  for  the  past  fourteen  years  we 
can  testify  to  their  thorough  efficiency,  and  to  the  very 
great  saving  of  labour,  and  still  more  of  time,  which  can  be 
secured  by  means  of  them.  In  one  instance  30  acres  of 
clover — a  very  full  crop,  and  partially  lodged*— were  mown 
in  32  hours,  and  this  under  all  the  disadvantages  of  a  first 
start  This  machine  being  of  very  light  draught,  a  pair  of 
horses  can  work  it  at  a  smart  pace  without  difficulty.  By 
employing  two  pairs  of  horses,  and  working  them  by  relay, 
it  caD,  in  the  long  days  of  June  and  July,  be  kept  going 
sixteen  hours  a  day,  and  will  easily  mow  from  1 6  to  18  acres 
of  seeds  or  meadow  in  that  time,  making,  moreover,  better 
work  than  can  ordinarily  be  obtained  by  using  the  sc3rthe. 
These  mowing-machines,  which  cost  from  £16  to  £25  each, 
have  proved  a  most  seasonable  and  truly  important  addition 
to  our  list  of  agricultural  implements.  That  they  may  be 
used  to  advantage,  it  is  absolutely  necessary  to  have  the  land 
well  rolled  and  carefully  freed  from  stones 

SecU(fn  14. — Haymakers, 

Haymakers  are  valuable  implements,  and  well  deserving 
of  more  general  use.  They  do  their  work  thoroughly,  and 
eoable  the  farmer  to  get  through  a  great  amount  of  it  in 
snatches  of  favourable  weather.  Where  manual  labour  is 
sesroe,  or  when,  as  in  Scotland,  haymaking  and  turnip- 
thinning  usually  come  on  hand  together,  the  mower  and 
haymaker  render  the  horse-power  of  the  farm  available  for 
an  important  process  which  cannot  be  done  well  unless  it  is 
done  rapidly  and  in  season. 

Section  l^.^-^Eorse-Rakes, 

Horse-rakes  are  in  frequent  use  for  gathering  together  the 
stalks  of  com  which  are  scattered  during  the  proecss  of 
reaping,  for  facilitating  the  process  of  haymaking,  and 
also  for  collecting  weeds  from  fallowa  By  an  ingenious 
contrivance  in  the  most  improved  form  of  this  implement, 
the  teeth  are  disengaged  from  the  material  which  they 
have  gathered  without  interrupting  the  progress  of  the 
horsa 

We  seem  to  be  verging  on  the  time  when,  by  means  of 
machines  worked  by  horse-power,  farmers  will  be  enabled 
to  cut  and  carry  their  grass  and  grain  with  little  more  than 
the  ordinary  fortes  of  their  farms. 

Section  l^.^Wheel-Carria^. 

V  The  cartage  of  crops,  manure,  <bc.,  upon  an  arable  farm, 
18  such  an  important  part  of  the  whole  labour  performed 
upon  it  (equal,  as  shown  by  a  recent  estimate^  to  one-half),^ 
that  it  is  a  matter  of  the  utmpst  consequence  to  have  the 
work  performed  by  carriages  of  the  most  suitable  kind.  It 
was  for  a  long  time  keenly  debated  by  agriculturists,  whether 
waggons  or  carts  are  most  economical  Thiit  question  is  now 
undoubtedly  settled.  Mr  Pusey  says,  "  It  is  proved  beyond 
question  that  the  Scotch  and  'Northumbrian  fanners,  by 
using  one-horse  carts,  save  one-half  of  the  horses  which  south 
country  fanners  still  string  on  to  their  three-horse  waggons 
and  throe-horse  dung-carts,  or  dung-pots,  as  they  are  called. 
Tho  said  three-horse  waggons  and  dung-pots  would  also  cost 
nearly  three  times  as  much  original  outlay.  Few,  1  suppose, 
if  any,  formers  buy  these  expensive  luxuries  now,  though 
it  b  woaderfal  they  should  keep  tbcm ;  for  last  year  at 
Grantham,  in  a  public  trial,  five  horses  v^nth  five  carts  were 
matched  against  five  waggons  with  (en  horses,  and  the  five 

•  See  AforUm'sCitclopadia  cj  AijricuUure.     Artido  "  CarTia(rp«. ** 


horses  beat  the  ten  by  two  loads.'''  The  oae-horse  carts 
here  referred  to  are  usually  so  constructed  as  to  be  easily 
adapted  to  the  different  purposes  for  which  wheel-carriagea 
are  needed  upon  a  farm.  For  each  pair  of  wheels  and  axlo 
there  is  provided  a  close-bodied  cart,  and  another  with 
sparred  sides  an4  broad  shdvings,  called  a  long-cart,  or 
harvest-cart,  either  of  which  can  easily  be  attached  to  ftho 
wheels,  according  to  the  nature  of  the  commodities  to  ba 
carried.  Sometimes  a  siinple  movable  frame  is  attached  to 
the  close-body  to  fit  it  for  carrying  hay  or  straw;  but 
although  one  or  two  such  frames  are  useful  for  casual  pur- 
poees  Siroughout  the  year,  they  are.  inferior  for  harvest 
work  to  the  regular  sparred  cart  with'  its  own  shafta  In 
some  districts  the  whole  of  the  dose-bodied  carts  used  on 
the  farm  are  made  to  tip.  For  many  purposes  tins'  is  a 
great  convenience;  but  for  the  conveyance  of  grain  to 
market,  and  generally  for  ail  road  work,  a  firm  frame  ia 
much  easier  for  the  horse,  and  leas  liable  to  decay  and  de- 
rangement The  Berwicksiiire  practice  is  to  have  one  pair 
of  tip-carts  on  each  farm,  and  aU  the  rest  firm  or  dormant* 
bodied,  as  they  are  sometimes  called. 

Mauy  farms  are  now  provided  with  a  water  or  tank  cart^ 
for  conveying  and  distributing  liquid  manure. 

Section  17. — Road-ETigines. 

Although  many  attempts  have  been  made  to  adapt  the  loco ' 
motive  steam-engine  for  the  eonveyance  both  of  passengers 
and  goods  on  common  roads,  the  results  hitherto  have  not 
been  altogether  satisfactory.  Progress  is,  however,  undoubt- 
edly being  made  in  this  effort ;  and  in  not  a  few  instances 
sttdi  engines  are  actually  in  use  for  the  carriageof  heavy  goods. 
If  beet  sugar  factories  should  increase  in  Great  Britain,  tho 
carriage  of  the  roots  from  tho  farms  to  the  factories  will 
probably  be  performed  by  traction  engines ;  for  the  inex- 
pediency of  withdrawing  the  horse-power  of  the  farm  from 
its  other  urgent  work  at  the  season  most  suitable  for  deliver- 
ing these  roots  to  the  sugar-maker  presents  at  present  a 
serious  hindrance  to  the  cultivation  of  this  crop. 

MACHINES  FOR  PREPARING  CROPS  FOR  MARKET. 
(Sections  18,  19,  20.) 
Section  18. — Steam-Ejifftnex, 
The  extent  to  which  steam-power  is  now  employed  for  the 
purposes  of  the  farm  is  another  marked  feature  in  the  recent 


Portable  Steam- Engine.     (Clayton,  Sbuttlcwortli,  k  Co.) 
progress  of  agriculture.     We  have  already  referred  to  tbo 
value  of  water-power  for  propelling  agricultural  iimcbinery 

•3  Mr  Pusey's  Report,  in  the  Journal  o/  (he  Royal  Ajricuttiirat 
Society  0/  Enjland  vol.  xii.  p.  617. 
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-when  it  caa  bx  had  in  sufficient  and  rcgolar  supply.  As 
it  is  only  in  exceptional  cases  ihot  farms  are  thus  favoured, 
the  steam-engine  is  the  power  that  must  generally  be 
reckoned  upon,  and  accordingly  its  use  is  now  so  common 
tliat  a  tall  chimney  has  become,  over  extended  districts,  the 
prominent  feature  of  nearly  every  homestead.  It  has  been 
«atisf  actorily  shown  that  grain  can  be  thrashed  and  dressed 
by  well-constructed,  steam-propelled  machinery, 'at  one- 
fourth  the  cost  of  thrashing  by  horse-power  and  dressing 
by  hand-fanner&  So  great,  indeed,  is  the  improvement  in 
steam-engines,  and  so  readily  can  the  amount  of  power  be 
accommodated  to  the  work  to  be  done,  that  we  find  them 
everywhere  superseding  the  one-horse  gin,  and  even 
manual  labour,  for  pumping,  churning,  coffee-grinding,  &c 
Wherever,  then,  a  thrashing-mill  is  used  at  fdl,  it  may  be 
safely  assMed  that,  next  to  water,  steam  is  the  cheapest 
power  by  which  it  can  be  propelled.  The  portable  engine 
is  the  form  which  has  hitherto  found  most  favour  in  the 
southern  parts  of  the  kingdom.  Mr  Pusey  thus  states  the 
reason  for  which  he  regards  them  as  preferable  to  fixed 
•engines : — **  If  a  farm  be  a  large  one,  and  especially  if,  as 
is  often  the  case,  it  be  of  an  irregular  shape,  there  is  great 
^waste  of  labour  for  horses  and  men. in  bringing  home  all 
the  com  in  the  straw  to  one  point,  and  in  again  carrying  out 
the  dung  to  a  distance  of  perhaps  two  or  three  miles.  It  is 
therefore  common,  and  should  be  general,  to  have  a  second 
outlying  yard.  This  accommodation  cannQt  be  reconciled 
with  a  fixed  engine. 
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«"  If  the  farm  be  of  a  moderate  size,  it  will  hardly — and 
if  small  will  certainly  not — bear  the  expense  of  a  fixed 
'Engine:  there  would  be  waste  of  capital  in  multiplying  fixed 
engines  to  be  worked  but  a  few  days  in  the  year.  It  is  now 
common,  therefore,  in  some  counties  for  a  man  to  invest  a 
«mall  capital  in  a  movable  engine,  and  earn  his  livelihood 
by  letting  it  out  to  the  farmer. 

"But  there  is  a  further  advantage  in  thestf-  movable 
engines,  little,  I  .believe,  if  at  all  known.  Hitherto  com 
has  been  thrashed  under  cover  in  bams;  bVit  with  these 
engines  and  the  improved  thrashing-machines  we  can  thrash 
the  rick  in  the  open  air  at  once  as  it  stands.  It  will  be  said, 
How  can  you  thrash  out  of  doors  on  a  wet  day  1  The 
answer  is  simpla  Neither  can  you  move  your  rick  into 
your  bam  on  a  wet  day;  and  so  rapid  is  the  work  of  the 
new  thrashing-machines,  that  it  takes  no  more  time  to  thrash 
the  com  than  to  move  it  Open-air  thrashing  is  also  far 
pleasanter  and  healthier  for  the  labourers,  their  lungs  not 
being  choked  with  dust,  as  undercover  they  are ;  and  there 
i&t  of  course,  a  saving  of  labour  to  the  tenant  not  inconsider- 
able. But  when  these  movable  steam-engines  have  spread 
ffionerally,  there  will  arise  an  equally  important  saving  to 
the  landlord  in  buildings.     Instead  of  three  or  more  barns 
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clustering  round  the  homestead,  one  or  other  in  coDstaut 
want  of  repair,  a  single  building  will  suffice  for  dieanng 
com  and  for  chaff-cutting.  The  very  bam-floors  saved  will  be 
no  insignificant  item.  Now  that  buildings  are  required  for 
new  purposes,  wo  must,  if  we  can,  retrench  those  builcliiigB 
whose  objects  are  obsolete.  Open-air  thrashing  may  appear 
visionary,  but  it  is  quite  common  with  the  new  machioe^; 
nor  woidd  any  one  perform  the  tedious  manoeuvre  of  setting 
horses  and  men  to  pull  down  a  rick,  place  it  on  caitB,  aod 
build  it  up  again  in  the  bam,  who  had  once  tried  the  simple 
plan  of  pitching  the  sheaves  at  once  into  the  thrashing- 
machine."* 

To  us  these  reasons  are  inconclusiva.  A  fixed  engine 
can  be  erected  and  kept  in  repair  at  greatly  less  cost  than 
a  portable  one  of  the  same  power.  It  is  much  easier  to 
keep  the  steam  at  working  pressure  in  the  common  boiler 
than  in  the  tubular  one,  which,  from  its  compactness,  is 
generally  adopted  in  portable  engines.  It  is,  no  doubt, 
very  convenient  to  draw  up  engine  and  machinery  alongside 
a  rick  and  pitch  the  sheaves  at  once  upon  the  feeding-board, 
and  very  pleasant  to  do  this  in  the  sunshine  and  "  caller  air;" 
but  we  should  think  it  neither  convenient  nor  pleasant  to 
haVe  engine  and  thrashing-gear  to  transport  and  refix  eveiy 
time  of  thrashing^  to  have  grain  and  chaff  to  cart  to  the  ben, 
the  thrashed  straw  to  convey  to  the  respective  places  of 
consumption,  and  all  this  in  circumstances  unfavourable  to 
accurate  and  cleanly  disposal  of  the  products,  and  excessire 
exposure  to  risk  of  weather.  Sudden  rain  will  no  doubt 
interropt  the  carrying  in  of  a  rick  in  the  one  case  as  tk 
thrashing  of  it  in  the  other ;  but  there  is  this  vast  difference 
in  favour  of  the  former,  that  the  partially  carried  rick  is 
ea&ily  re-covered;  machinery,  products  of  thrashing,  aod 
work-people,  are  safely  under  cover;  and  the  engine  is  read; 
by  a  slight  change  of  gearing  for  other  woric,  such  as  bruising, 
grinding,  or  chaff-cutting. 

It  is  urged  on  behalf  of  the  portable  engine,  that  in  districts 
where  the  farms  are  generally  small,  one  may  serve  a  good 
many  neighbours.  Now,  not  to  dwell  on  the  expense  and 
inconvenience  to  small  occupiers  of  frequently  transporting 
-such  heavy  carriages,  and  of  having  as  much  of  their  cw\) 
thrashed  in  a  day  (there  being  manifest  economy  in  having 
at  least  a  day's  work  when  it  is  employed)  as  will  meet  their 
demands  for  fodder  and  litter  for  weeks  to  come,  we  an 
persuaded  that  on  farms  of  even  80  or  100  acres,  a  compact 
fixed  engine  of  two  or  three  horse-power  will  thrash,  bruise 
grain,  cut  chaff,  work  a  chum,  and  cook  cattle  food,  &c^ 
more  economically  than  such  work  can  be  done  in  any  other 
way.  It  is  very  usual  to  find  on  such  farms,  especially  in 
dairy  districts,  an  apparatus  for  cooking  cattle  food  by  stcaoi, 
or  by  boiling  in  a  large  copper,  where  as  much  fuel  is  used 
every  day,  and  as  much  steam  generated,  as  would  work 
such  an  engine  as  we  have  referred  to,  and  do  the  cooking 
over  and  above.  Even  a  small  dairy  implies  a  daily  demand 
for  boiling  water  to  scmb  vessels  and  cook  food  for  cowa 
How  manifestly  economical,  then,  when  the  steam  is  upsfc 
any  rate,  to  employ  this  untiring,  obedient  agent,  so  willing 
to  tum  the  hand  of  anything,  in  perforating  Uie  heavy  work 
of  the  homestead  with  a  power  equal,  perhaps,  to  that  of  all 
the  men  and  horses  employed  upon  the  farm. 

Whenever  tillage  by  steam-power  is  Jairly  available,  thero 
will  undoubtedly  be  an  inducement  to  use  the  portable 
engine  as  a  thrashing-power  that  has  not  hitherto  existed, 
as  there  will  be  a  manifest  economy  in  having  both  opera- 
tions performed  by  the  same  ehgine.  Even  then,  however, 
there  is  a  high  probability  of  its  being  found  impracticable 
to  withdraw  the  engine  even  once  a  week  for  the  needful 
thrashing  during  the  six  or  eight  weeks  immediately  after 


^  Mr  Pusey*!  Report  on  Implements.— /orinui/  </  (hs  Hijitl  Afi> 
eultmtU  Society  (if  England,  vol.  x\L  It.  621. 
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harvest,  wbea  x^^will  be  of  such  consequence  to  make 
diligent  nae  of  enrarj  available  hour  for  pushing  on  the 
till^e. 

The  kind  of  fixed  engine  most  approved  for  farm-work 
in  the  north  of  England  and  south  of  Scotland  is  the  over- 
head crank  engine,  attached  by  direct  action  to  the  spur- 
wheel,  and  sometimes  even  to  the  dnmi  shaft  of  the 
thrashmg-machina  Their  cheapness,  simplicity  oi  con- 
struction, easy  management,  and  non-liability  to  derange- 
Biont,  fit  these  engines  in  an  eminent  degree  for  farm-work.^ 

Section  19. — Thrfuhing-Machinei. 

It  ia  now  sixty-five  years  since  an  ingenious  Scotch 
mechanist,  Andrew  Meikle,  produced  a  thrashmg-machme 
80  perfect  that  its  essential  features  are  retained  unaltered 
to  the  present  day.  Indeed,  it  is  frequently  asserted  that, 
after  aU  the  modifications  and  supposed  improvements  of 
the  thrashing-machine  which  have  been  introduced  by 
various  parties,  the  mills  made  by  Meikle  himself  have  not 
yet  been  surpassed,  so  far  as  thorough  and  rapid  separation 
of  the  grain  from  the  straw  is  concerned.  The  unthrashed 
com  is  fed  evenly  into  a  pair  of  slowly  revolving  fluted 
rollers  of  cast-iron,  by  which  it  is  presented  to  the  action 
of  a  rapidly  revolving  cylinder  or  drum  armed  with  four 
beaters,  which  are  square  spars  of  wood  faced  with  iron, 
fixed  parallel  to  its  axis,  and  projecting  about  four  inches 
from  its  circudif  erence.  The  drum  is  provided  with  a  dome 
or  cover,  and  the  com  being  partly  held  by  the  fluted  rollers 
as  it  passes  betwixt  the  drum  and  its  cover,  the  rapid  strokes 
oi  the  beaters  delach  t^e  grain  from  the  ears,  and^throw 
the  straw  forward  upon  slowly  revolving  rakes,  in  passing 
over  which  the  loose  grain  is  shaken  out  of  the  straw,  and 
falls  through  a  grating  into  theliopper  of  a  winnowing  and 
riddling  machine,  which  rids  it  of  dust  and  chaff,  and 
separates  the  grain  from  the  luthrashed  ears  and  broken 
straw,  called  roughs  or  shorts.  The  grain  and  roughs  are 
discharged  by  separate  spouts  into  the  apartment  below  the 
thrashing-loft,  whenee  the  com  is  fed  into  the  rollers,  and 
the  thrashed  straw  falls  from  the  rakes  into  the  straw  bam 
beyond.  Since  Meikle's  time  further  additions  ^have  been 
made  to  the  machinery.  In  the  most  improved  maohines 
driven  by  steam  or  a  sufficient  water  power,  the  grain  is 
raised  by  a  series  of  buckets  fixed  on  an  endless  web  into 
the  hopper  of  a  double  winnowing-machine,  by  which  it  is 
separated  into  dean  com,  light,  whites  or  capes,  and  small 
seeds  and  sand.  The  discharging  spouts  are  sufficiently 
elevated  to  admit  of  sacks  being  hooked  on  to  receive  the 
different  products  as  they  fall  When  barley  is  thrashed, 
it  is  first  carried  by  a  separate  set  of  elevators,  which  can 
be  detached  at  pleasure,  into  a  "  hummeller,"  in  which  it 
IB  freed  from  the  awns,  and  tl\en  raised  into  the  second 
fanners  in  the  same  manner  as  other  grain.  The  hummeller 
is  a  hollow  cylinder,  in  which  a  spindle  fitted  with  transverse 
blunt  knives  involves  rapidly.  The  rough  grain  is  poured 
in  at  the  top,  and,  after  being  acted  upon  by  the  knives,  is 
emitted  at  the  bottom  through  an  opening  which  is  enlarged 
or  dinunished  by  a  sliding  shutter,  according  to  the  degree 
of  trimming  that  is  required.  A  large  set  of  elevators  is 
usually  employed  td  carry  up  the  roughs  to  the  feeding-board, 
that  they  may  again  be  subjected  to  the  action  of  the  drum. 
The  roughs  are  emptied,  not  directly  on  the  feeding-board, 
but  into  a  riddle,  from  which  the  loose  grain  passes  by  a 
canvas  funnel  direct  to  the  winnower  in  the  apartment 
below,  and  only  the  unthrashed  ears  and  short  straw  are 
allowed  to  fall  upon  the  board. 

The  alterations  that  have  been  made  upon  the  thrashing- 


>  S«*e  articlo  on  ''Comparative  Advantages  of  Fixed  and  PoruMe 
jitntut  Power  for  the  Purposes  of  a  Pairo,"  by  Robert  Ritchie,  Esq., 
i*  fc.  .  K.flinburgh,u  TmnsactuyMs  n/  Ui/jhland  Soaety  foi  March  1852, 


machine  since  Meikle's  time  chiefly  affect  the  drum.  Meikle  • 
himself  tried  to  improve  upon  his  beaters  by  fixiug  a  prujuct- 
ing  ledge  of  iron  on  their  outer  edges,  so  as  to  give  theui 
a  scutching  action  similar  to  that  .of  flax-iuilla.  lliia  sinps- 
off  the  grain  from  oats  or  barley  very  well  when  ifaiiily  tL*d 
in  ,  but  Its  tendency  is  to  ruh  otf  the  entire  ears,  esjieciaJly 
ol  wheat,  and  also  to  miss  a  portion  of  the  ears,  whenever 
there  is  rapid  feeding  m.  More  recent  trials  of  drums  oil 
the  scutdung  pnnciple  show  them  to  be  on  the  whole  mf erior 
to  the  plain  beater. 

We  have  already  referred  to  the  general  use  of  portablo 
thrashing-machmes  m  the  eastern  counties  of  England. 
These,  for  the  most  part,  have  drums  with  six  beaters  upon 
a  skeleton  frame,  which  revolve  with  great  rapidity  (about 
BOO  times  per  minute,  hence  often  called  high  speed  dn'ini), 
withm  a  concave  or  screen,  which  encloses  tlie  drum  for  " 
about  one-third  its  circumference.  This  screen  consists 
alternately  of  iron  ribs  and  open  wire-work,  and  is  so  placed 
that  its  inner  surface  can  be  brought  into  near  contact  with 
the  edges  of  the  revolving  beaters,  and  admits  of  this  space 
being  increased  or  diminished  by  means  of  screws,  l^o 
feeding-roUers  are  used  with  this  drum,  the  unthrashed  corn 
being  introduced  directjy  to  it 

Another  form  of  drum,  acting  on  the  same  principle  as 
that  just  referred  to,  but  cased  with  plate-iron,  and  having 
for  beaters  eight  strips  of  iron  projecting  about  one-fourth 
of  an  inch  from  its  surface,  and  which  works  within  a^ 
concave  which  embraces  it  for  three-fifths  of  its  circum- 
ference, is  in  use  when  it  is  desired  to  preserve  the  straw 
as  straight  and  unbroken  as  possible.  These  are  made  of 
sufiicient  width  to  admit  of  the  com  being  fed  in  sideways, 
and  are  called  bolting  machines,  from  the  straw  being, 
delivered  in  a  fit  state  for  being  at  once  made  up  into  bolts 
or  bundles  for  market  Although  the  term  beaters  isretained. 
in  describing  these  drums,  it  is  evident  that  the  process  by 
which  the  grain  is  separated  from  the  ears  is  rubbing  rather 
than  beating.  This  necessarily  requires  that  only  a  narrow 
space  intervene  betw^n  drum  and  concave,  and  that  the  corn 
be  fed  in  somewhat  thinly.  Such  machines  thrash  clean, 
whethen  the  ears  are  all  at  one  end  of  the  sheaf  or  not,  and 
deliver  the  straw  straight  and  uniiyured ;  but  it  is  objected 
to  these  by  some  that  they  are  slower  in  their  operation 
than  those  with,  the  beating  drum,  are  liable  to  choke  if  the- 
straw  is  at  all  damp,  that  the  grain  is  sometimes  broken  by 
them,  and  that  they  require  greater  power  to  drive  them. 

A  further  and  more  recent  modification  is  the  peg-drum. 
In  this  case  the  drum  is  fitted  with  parallel  rows  of  iron 
pegs,  projecting  about  2^  inches  from  its  surface,  which  in 
its  revolutions -pass  within  one-fourth  of  an  inch  of  similar 
pegs  fixed  in  the  concave  in  rows  running  at  right  angled 
to  the  drum.  Great  things  were  at  first  anticipated  from 
this  invention,  which,  however,  it  has  failed  to  r^lise.  £ut 
iron  pegs  have  more  recently  been  added  to  the  common 
beater-drum  with  apparent  success.  The  beaters  m  this 
case  are  made  one-half  narrower  than  usual,  and  have  stottt 
iron  pegs,  formed  of  square  rods,  driven  into  their  faces, 
angle  foremost,  and  slightly  reflected  at  the  points.  These 
act  by  a  combination  of  beating  and  rippling,  and  are  said 
to  thrash  clean  and  to  be  easily  driven. 

There  is  thus  a  great  variety  of  thrashing-machines  to  be 
found  in  different  parts  of  the  country,  the  comparativa 
merits  of  which  are  frequently  and  keenly  discussed  by 
agriculturists.  The  extraordinary  discrepancies  in  the 
amount  and  qjiality  of  the  work  performed  by  different 
machines,  and  in  the  power  required  to  effect  it,  are  due 
quite  as  much  to  the  varying  degrees  of  skill  with  which 
their  parts  are  proportioned  and  put  together,  as  to  varying 
merit  in  the  respective  plans  of  construction. 

In  the  best  examples  of  C-horse  power  stationary  stcaid- 
cngincs  and  thrabhing-machincry,  as  found  in  the  Lothiuns^ 
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lif  cy  quaitera  of  grain,  taking  the  average  of  wheat,  barley, 
and  oats,  are  tluraflhed,  dressed,  and  sacked  up  ready  for 
market,  Ib  a  day  of  ten  hours,  with  a  consumption  of  7} 
cwU  of  |j9od  coals,  and  a  gross  expenditure  for  wages, 
ydoe  of  horse  laboui^  fuel,  and  wear  and  tear  of  machlneiy, 
of  9d.  per  quarter; 

The  exigencies  of.  ^e  labour  market  are  giving  a  power- 
ful stimulus  to  the  use  of  labour-savf J2g  contrivances  of  all 
kinds ;  and  hence  the  recent  introduction  of  straw  elevators, 
to  be  worked  either  by  hor«e-power  or  by  the  same  steam- 
engine  that  is  driving  the  thrashing-machinery.  The  latter 
plan  £nds  most  favour  in  England,  where  it  has  already 
been  adopted  to  a  considerable  extent. 

The  Royal  Agricultural  Society  of  England  has  done 
much  towards*  ascertaining  the  real  merits  of  the  various 
thra^ung-machines  now  in  use,  by  the  carefully  con4ucted 
comparative  trials  to  which  it  has  subjected  those  which 
have  been  presented  in  competition  for  its  liberal  prises. 
The  aecnracy  of  these  trials,'  and  the  value  of  the  veoorded 
results,  have  been  much  enhanced  by  the  use  of  an 
ingenious  apparatus  invented  by  Mr  C.  E.  Amos,  cernsnlting 
engineer  to  the  Society,  which  is  figured  and  described  at 
p.  479  of  voL  XL  of  the  Society's  Journal,  A  pencil 
connected  with  this  apparatus  traces  a  diagram  upon  a 
sheet  of  paper,  recording  every  variation  of  the  power 
employed  auring  the  experiment  to  work  the  machine  under 
triaL  For  reasons  already  stated,  wc  regard  it  as  unfor- 
timatethat  the  patronage  of  this  great  Society  has  hitherto 
been  so  exclusively  bestowed  upon  portable  machines. 

Section  ^0. — Wmnowing-Maehin^ 

We  have  idready  referred  to  the  fanners,  whidli,  except 
in  portable  machines,  are  almost  invariably  found  in  com- 
bination with  thrashing^machinery,  so  as  to  deliver  the 
grain  into  the  corn-chamber  in  a  comparatively  dean  state ; 
and  we  have  also  noticed  the  further  contrivances  by  which, 
when  there  is  a  sufficient  motive  power  at  command,  the 
Complete  dressing  of  the  grain  goes  on  simultaneously  with 
the  thrashing.  The  winnowers  used  in  such  cr.ses  do  not 
differ  in  construction  from  those  worked  by  iumd.  In- 
deed, it  is  usual  to  have  one  at  least  that  can  be  used 
in  either  way  at  pleasure.  In*  these  machines  the  separa- 
tion of  the  clean  from  the  light  grain,  and  of  both  rrom 
dust,  sand,  and  seeds  of  weeds,  or  other  rubbL^,.  is  effected 
by  Erecting  an  artificial  })\tist  of  wind  upon  a  stream  of 
grain  as  it  falls  upon  a  riddle.  There  is  thus  a  combination 
of  fannirg  and  sjfting,  which  is  used  in  different  degrees 
according  to  the  views  of  the  mechanist  In  some  forms 
of  this  machine  the  benefit  of  the  artificial  blast  is  in  a 
great  measure  lost  thrdugh  an  injudicious  application  of  it 

Section  21. — Com-Bruiser  and  Orinding-2£i£L 
The  now  frequent  use  of  various  kinds  of  grain  in  the 
fattening  of  live  stock  creates  a  necessity  for  machines  to 
prepare  it  for  this  purpose,  either  by  breaking,  bruising, 
or  grindlbg.  A  profusion  of  these,  to  be  worked  by  hand, 
is  everywhere*  \f>  be  met  with.  Such  machines  are  always 
most  economically  worked  by  steam  or  water  power. 
When  that  can  be  had,  a  sot  of  rolWs  for  bruising  oats  or 
Huseed,  and  miUstoncs  to  grind  the  inferior  graSi  of  the 
farm,  foxm^a  most  valuable  ad<Mtion  to  bam  machinery. 

Section  22.rr-Cdke-^Crushen, 

.  MachineB  for  breaking  linseed-cake  into  lai^ge  pieces  for 
cattiie,  or  smaller  ones  .for  sheep,  are  now  in  general  use. 
The  breaking  is  performed  by  passing  the  cakes  between 
serrated  rollers,  by  which  it  is  nipt  into  morsels.  These 
are  xlsnalfy  driven  by  hand;  but  it  is  always  expedient  to 
"have  a  pvdley  attached  to  them,  and  to  take  advanKige  of 
Tnochanical  power  when  available 


Section  ^S.-^Chaf 'Cutters. 
The  use  of  this  class  of  madunes  hsm  increased  veiy 
much  of  late  years.  Fodder  when  cut  into  lengths  of  from 
half-an-inch  to  an  inch  is  somewhat  more  easily  masticated 
than  when  given  to  animals  in  its  natural  state;  but  the 
chief  advantages  of  this  practice  are,  that  it  prevents  waste, 
and  admits  of  different  qualities — as  of  hay  and  strav, 
straw  and  green  forage,  or  chaff  and  pulped  roots^beiag 
so  nuxed  that  animals  cannot  pick  out  the  one  fnan 
amongst  the  other,  but  must  eat  the  mixture  as  it  is 
presented  to  them.  Such  cut  fodder  also  forms  an 
excellent  vehicle  in  which  to  give  meal  ot  bruised  grain, 
either  cooked  or  raw,  to  live  stock.  This  ai^plies  parti- 
cularly to  sheep  feeding  on  turnips,  as  they  then  require  a 
portion  of  dry  food,  but  waste  it  grievously  when  it  b  not 
thus  prepared.  Chaff-cutters  are  constructed  on  a  variety  of 
plans ;  but  the  prindple  most  frequently  adopted  is  that 
of  radial  knives  bolted  to  the  arm  of  a  fly-wheel,  which 
work  across  the  end  of  a  feeding-box  fitted  with  rollers, 
which  draw  forward  the  straw  or  hay  and  present  it  in  a 
compressed  state  to  the  action  of  the  knives.  A  machine 
on  this  prindple,  xnade  by  Comes  of  Barbridge,  has  gained 
the  first  premium  in  its  class  at  reoent  meetings  of  the 
Royal  Agrieultuial  Sod6ty  of  England.  Gillets'  guillotiBe 
chaff-cutter  is  an  'exceedingly  ingeniooa  and  efSidesi 
maddne,  performing  its  work  mik  great  accuracy,  and 
without  frequent  sharpening  of  its  one  double-edged  knif«i 
These  machines  are  most  economically  worked  by  the  povtr 
used  for  thrashing.  The  most  convenioot  site  for  then  i. 
in  the  upper  loft  of  the  straw-bam,  where  the  straw  can  be 
supplied  with  little  labour,  and  the  chaff  either  dioved 
aside,  or  allowed  to  fall  as  it  is  cut  through  an  opening  in 
the  floor  into  the  apartment  bdow^  and  at  once  convej-d 
to  other  parts  of  the  homestead.  The  practice  on  some 
farms  where  there  is  a  fixed  steam-engine,  is  to  thrash  a 
stack  of  oats  in  the  forenoon,  and  to  out  ap  the  strav. 
and  bruise  or  grind  the  grain  simultaneously,  in  tls 
afternoon. 

.      Section  24t.'-Tumip^fater9. 

Cattle  and  sheep  which  have  arrived  at  maturity  aro 
able  to  scoop  turnips  rajadly  with  their  sharp,  gougeJikc 
front  teeth,  and  so  can  be  fattened  on  this  and  d  foctl 
without  an  absolute  necessity  of  slidng  it  for  them.  Even 
for  adult  animals  there  is,  however,  an  advantage  iB 
redudng' turnips  to  pieces  which  they  can  easOy  take  into 
their  mouths,  and  at  once  get  between  their  grinders  with- 
out any  preliminary  scooping ;  but  for  young  stock,  dnrlng 
the  period  jsf  dentition,  it  is  mdii^nsable  'to  their  bait 
BubsLBtenca  It  is  largdy  through  the  use  of  ^cing- 
madiines  that  -certain  breeds  of  sheep  are  fattened  on 
turnips,  and  got  ready  for  the  butcher  at' fourteen  months 
old.  It  seems  to  be  admitted  on  all  hands  that  Gardener's 
patent  tumip^utter  is  the  best  that  has  yet  been  prodiice^l 
for  slicmg  roots  for  sheepi  *  It  is  now  made  entudy  el  iron, 
and  is  an  exceedingly  useful  machine. 

In  cattle  feeding,  it  is  ttol  usually  thought  neccBsary  to 
divide  the  roots  gives  to  them  so  minutely  as  for  ahecp. 
A  simple  machine,  fashioned  much  on  the  princi[)Ie  of 
nutcrackers,  by  which,  at  eadi  depression  of  the  lerer 
handle,  one  turnip  is  forced  through  a  set  of  knives 
which  divide  it  into  slices  each  an  inch  thidc,  b  vciy 
generally  used  in  Berwidoshire  for  this  purpoaa  Many 
persons,^  however,  prefer  to  have  the  turnips  put  into  the 
cattie^troughs  whole,  and  then  to  have  them  cut  by  a 
simple  croes-bladed  hand-chopper,  which  at  each  blow 
quarters  the  piece  struck  by  it  The  mode  of  hou&ing 
fattening  catUe  largely  determines  whether  roots  can  l« 
most  conveniently  diced  before  or  after  being  put  into  the 
feeding-troaghs. 
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SeOim  25. — TurH^PiUper9, 
An  opialon  now  obtains,  and  is  on  the  increase,  that  it 
IB  advantageous  to  rasp  roots  ihto  minute  fragments  and 
mix  them  with  chaff  before  giving  them  to  cattle,  as  this 
not  only  facilitates  mastication,  but  m  wintry  weather 
prevents  the  chilling  effects  of  a  bellyful  of  such  watery  food 
as  turnips  are  when  eaten  aion&  This  system  is  peculiarly 
appropriate  when  it  is  desired  to  give  a  few  roots  to  store 
cattle  which  are  being  fed  mainly  upon  straw  or  coarse  hay. 
When  A  few  turnips  br  mangolds  are  put  down  in  their 
natural  state  there  is  a  scramble  for  the  better  food,  in 
which  the  stronger  cattle  get  more  than  their  share,  and 
the  weaker  are  knocked  about  But  by  pulping  the' 
roots  and  mixing  them  with  a  full  allowance  of  chaT,  every 
animal  gets  its  fill,  and  there  is  nothing  to  quarrel  abouk 

At  the  CSarlisle  meeting  of  the  Royal  Agricultural  Society 
a  premium  was  offered  for  machines  to  perform  this  kind 
of  ¥rork,  under  the  somewhat  inappropriate  designation 
of  "pulping-machines."  The  prize  was  awarded  to  Mr 
Philips  lor  his  machine,  which  reduces  roots  to  minute 
fragments  by  means  of  a  series  of  circular  saws.  We  learn 
from  parties  who  have  made  trial  of  most  of  the  machines 
of  this  class  yet  brought  out,  that  they  give  the  preference 
to  that  made  by  Bentall  of  Maldon  in  Sussex. 

Section  26. — Steaihing  Apparatus  for  Cooking  Cattle  Food, 

We  have  several  times  alluded  to  the  cooking  of  food  for 
cattle  This  is. performed  either  by  boiling  in  a  common 
pot,  by  steaming  in  a  close  vessel,  or  by  infusion  in  boiling 
water.  Varieties  of  apparatus  are  in  use  for  these  purposea 
A  convenient  one  is  a  close 'boiler,  with  a  cistern  over  it, 
from  which  it  supplies  itself  with  cold  water  by  a  self* 
acting  8top<ock.  This  is  alike  suitable  for  cooking  either 
by  steaming  or  infusing.^ 

Section  27. — Wetghiny-MaehMies, 

It  is  of  course  indispensable  for  every  farm  to  be 
provided  with  beam  and  scales,,,  or  other  apparatus,  for 
ascertaining  the  weight  of  grain,  wool,  and  other  com- 
modities, in  quantities  varying  from  1  Ilx  to  3  cwt  But, 
besides  this,  it  is  very  desirable  to  have  a  machine  *by 
which  not  only  turnips,  hay,  ms^nures,  &c.,  can  be  weighed 
in  cart-loads,  but  by  whidi  also  the  live  weight  of  pigs, 
sheep,  and  bullocks  can  be  ascertained.  Such  a  machine, 
conveniently  placed  in  the  homestead,  enables  the  fi^er 
to  check  the  weighing  of  purchased  manure,  Hnseod-cake, 
coal,  and  similar  commodities,  with  great  facility.  It 
affords  the  means  of  conducting  various  experiments  for< 
ascertaining  the  comparatire  productiveness  of  crops,  the 
quantities  of  food  consumed  by  cattle,  and  their  periodic 
progress,  with  readiness  and  precision.  To  persons  unable 
to  estimate  the  weight  of  cattle  by  the  eye  readily  and 
accurately,  such  a  machine  is  invaluable. 

Section  28. — Concluding  Remarks  on  Implements. 

We  have  thus  enumerated,  and  briefly  described,  those 
machines  uid  implements  ol^agriculture  which  may  be  held 
Co  be  indispensable,  if  the  soil  is  to  be  cultivated  to  the 
best  advant^e.  The  list  does  not  profess  to  be  complete ; 
but  enough'  is  given  to  indicate  the  progress  which  has 
recently  taken  pkce  in  this  department  We  have  already 
referred  to  this  department  of  the  proceedings  of  the  Royal 
Agricultural  Society  of  Engknd,  and  would  earnestly 
recomnaend  to  all  engaged  in  agriculture  the  careful  study 
of  the  reports  on  implements  contained  in  the  ninth  and 
subsequent  volumes  of  their  JoumaL  The  care  with  which 
they  liuve  isclected  their  judges,  and  the  skilful  manner  in 
which  tliose  entrusted  with  the  difHcult  ai^  responsible 
oiVice  have  discharged  their  duties,  are  truly  admirable. 
A  few  fixiracts  from,  these  reports  will  serve  to  show  the 


eKtent  and  value  of  this  department  of  Uie  Society's  lal^uxi^ 
In  the  report  for  1849,  Mr  Thomson  of  Moat.Hall  says — 
'*  The  Society's  early  shows  of  implements  must  be  viewed 
chiefly  in  the  light  of  bazaars  or  expositions.  Neithci 
Stewards  nor  judges  had  yet  acquired  the  experience 
requisite  for  the  adequate  discharge  of  their  oiiic«,  so  that 
such  men  as  Messrs  Garrett,  Horusby,  Ransome,  and  a  few 
others^  would  have  laughed  in  their  sleeves  had  they  been 
told  that  they  could  learn  anything  m  tlie  Society's  show* 
yard  In  spite,  however,  of  a  creditable  display  on  tiie 
part  of  a  few  leading  firms,  the  majority  of  the  mipicmeuts 
exhibited  at  these  early  shows  were  of  inferior  construcuon 
and  workmanship,  and  the  general  appearance  of  tho 
exhibitions  meagre  and  unsatisfactory. 

"The  attention  of  some  of  the  leading  members  of  the 
Society  (Specially  of  the  Lite  lament^  Mr  Handley)  w:ts 
earnestly  directed  to  the  improvement  of  this  department, 
and  they  soon  perceived  that  little  was  gained  by  collecting 
implements  m  a  show-yard  for  people  to  gaze  at,  unless  an 
adequate  trial  oouid  be  made  of  their  respective  merits. 
To  attain  this  end  great  exertions  were  made,  and  every 
improvement  in  the  mode  of  trial  was  follpwed  by  so 
marked  an  increase  in  the  number  and  merit  of  the  imple- 
ments brought  forward  at  subsequent  shows,  as  to  prove 
the  strongest  incentive  to  further  effort 

"  At  the  Cambridge  and  Liverpool  meetings,  when  these 
trials  were  in  their  infancy,  their  main  attraction  consisted 
of  ploughing-matches  on  a  lai^ge  scale,  which  gratified  sight- 
seers, but  gave  no  results  that  could  be  depended  upon, 
and  therefore  disappointed  all  practical  men.  It  woul«l 
occupy  time  unnecessarily  to  trace  the  gradual  changes 
which  have  led  to  the  discontinuance  of  these  showy  exhi- 
bitions, and  the  sqbstitution  in  their  place  of  quiejt, 
business-like  trials,  in  the  presence  of  stewards  and  judges 
alone.  Suffice  it  to  say,  tliat  what  they  have  lost  in  dis- 
play, they  have  gained  in  efficiency,  and  consequently  in 
favour  with  those  classes  for  whose  benefit  they  were  de- 
signed. At  the  York  meeting,  the  improved  mode  of  tr>'in;L; 
,the  thra^ing-machines  supplied  a  deficiency  which,  until 
that  time,  bad  been  much  felt,  viz.,  the  absence  of  any 
means  of  ascertaining  the  amount  of  power  expended  in 
working  the  machines  under  tnal ;  and  it  may  now  he 
asserted,  with  isome  confidence,  that,  with  the  exception 
of  an  occasional  error  or  accident*  the  best  implements  aro 
uniformly  selected  for  prices. 

"It  now  remains  to  answer  the  question  proposed  for 
conliideration,  viz.,  to. what  extent  the  great  improvemeni 
made  of  late  in  agricultural  implements  is  due  to  thu 
exertions  of  this  Society ;  and  with  this  view  a  tabular 
statement  is  subjoined,  which  shows  the  relative  extent  and 
importance  of  the  Society's  two  first  and  two  last  shows  of 
implements ; — 

No.  of  Awards. 

Ejihlbiton.  Money  Medals. 

1630  Ox'ford      .23  £9  4 

1840  Cambndge                 30  0  7 

1848  York                        146  230  21 

1849  Norwich   .               145  S64  13 

"  From  this  it  will  be  seen  that  at  Cambridge,  where  iJio 
trial  of  implements  \vn&  confined  to  one  day,  and  \\d\  in 
other  respects,  so  munature  as  to  be  of  little  practical  \  uiue, 
the  number  of  exhibitors  was  only  thirty-six,  and  the  judges; 
in  whom  a  certain  discretionary  power  was  vested,  awarded 
no  money  and  but  seven  medals,  in  consequence  of  the 
scartity  of  objects  deserving  of  reward ,  whilst  at  York, 
eight  years  after,  when  trials  lasted  several  days,  and  had 
attained  a  considerable  d^ee  of  perfection,  the  number  of 
exhibitors  had  increased  four-fold  The  additional  amount 
offered  m  prizes  at  the  Uter  meetings  has  undoubtedly 
assisted  m  creating  this  great  increase  of  competition,  but 
it  cannot  be  considered  the  {ii-iiicipal  cause,  since  the  un^le* 
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meui-inakers  arc  unaiuinous  m  declaring  that,  even  when 
most  successful,  the  pnzea  they  receive  do  not  reimboive 
them  for  tbeir  ezperinea  and  loss  of  tim€.  How^  then,' 
arc  the  increased  exertions  of  the  machine-makers  to  be  ac- 
counted forf  Simply  by  the  fact  that'  the  tnals  of  imple- 
ments have  gradually  won  the  confidence  of  the  farmer,  so 
that,  when  selecting  implements  for  purchase,  he  gives  the 
preferentte  to  those  which  have  received  the  Socie^s  mark 
of  approval.  This  inference  is  corroborated  by  the  makers 
themselves,  mJio  readily  admit  that  the  winner  of  a  prize, 
for  any  implement  of  general  utility,  is  sure  to  receive  Aa 
ample  amount  of  orders^  and  tiiat  the  award  of  a  medal  is 
worth  on  an  average  X50." 

In  report mg  upon  the  agricultural  implement  department 
of  the  Great  Exhibition,  Mr  Pusey  says — "  The  yearly  shows 
and  trials  of  the  Koyal  Agricultural  Society  hav6  certainly 
done  more  in  Enghind  for  agricultural  machines  wit^  the 
last  ten  years,  than  had  been  attempted  anywhere  in  all 
former  time.  ....  It  seems  proved  that  since  annual 
country  shows  were  established  by  Lord  Spencer,  Mr 
Handley,  and  others  yet  living,  old  implomeots  have  been 
improved,  and  new  ones  devised,  whose  perfonnances  stand 
the  necessary  inquiry  as  to  the  amount  of  saving  they  can 
efifect  To  ascertain  that  amount  precisely  is  difficult ;  but, 
looking  through  the  successive  stages  of  management,  and 
seeing  that  the  owner  of  a  stock-farm  is  enabled,  in  the 
preparation  of  his  land,  by  using  lighter  ploughs,  to  cast  off 
one  horse  in  three,  and  by  adopting  other  siii4)Ie  tools ''to 
dispense  altogether  with  a  great  part  of  his  ploughing, — 
that  in  the  culture  of  crops  by  the  various  driUs,  horae  labour 
can  be  partly  reduced,  the  seed  otherwise  wanted  partly 
saved,  or  the  use  of  manures  greatly  economised,  while  the 
horse-hoe  replaces  the  hoe  at  one-half  the  expense,*— that 
in  harvest  the  Americas  reapers  can  effect  thirty  men's  work, 
whilst  the  Scotch  cart  replaces  the  old  English  waggon  with 
exactly  half  the  number  of  horses, — that  in  preparing  com 
for  man's  food,  the  steam  thrashing-machine  saves  two-thirds 
of  our  former  expense, — ^and  in  preparing  food  for  stock, 
the  turnip-cutter,  at  an  outlay  of  Is.,  adds  Ss.  a-head  in  one 
winter  to  the  value  of  sheep ;  lastly,  that  in  the  indispensable 
but  costly  operation  of  draining,  the  materials  have  been 
reduced  from  SOs.  to  15s. — ^to  one-fifth,  namely,  of  their 
former  cost, — it  seems  to  be  proved  that  the  efforts  of  agri- 
cultural mechanists  have  been  so  far  successful,  cu  t»  all 
ilLuemain  brcuuJtes  of  fanning  labour,  taken  together,  to 
effect  a  saving,  on  outgoings,  of  little  less  than  one-half." 

Sinee  these  reports  were  made,  the  demand  for  improved 
agricultural  implements  and  machinery  has  increased 
enormously,  so  much  so  that  the  manufacture  of  them  is 
now  a  most  important  and  a  rapidly  increasing  branch  of 
our  national  industry,  and  we  quite  anticipate  that  in  a  short 
time  there  will  be  such  a  general  appreciation  of  the  benefits 
of  cultivation  by  steam  power,  and  such  a  demand  for  engines 
and  tackle  to  carry  i(  out,  as  the  makers  and  manufacturers 
will  find  it  difficult  to  satisfy. 

Scottish  agriculturists,  in  reading  these  reports,  will  pro- 
bably note  with  self-gratulation,  that  some  of  the  improve- 
ments  referred  toasof  recent  introduction  in  England,  viz., 
two-horse  ploughs  and  one-horse  carts,  have  long  been  estab- 
liahed  among  themselves.  Indeed,  they  will  find  graceful 
acknowledgment  of  the  fact  in  these  reports.  Unless  alto- 
gether blinded  by  prejudice,  they  will,  however,  see  that  our 
brethren  south  of  the  Tweed  have  already  outstripped  us  in 
niany  particulars,  and  that  unless  our  national  Society,  our 
mechanists,  and  farmers,  exert  themselves  with  correspond- 
ing judgment  and  zeal,  we  must  henceforth  be  fain  to  follow, 
where  we  at  least  fancy  that  we  have  hitherto  been  leading. 
But  we  have  more  important  motives  and  encouragemfints 
to  exertion  than  mere  national  emulation.  The  extent  to 
wliich  the  cost  of  production  of  farm  produce  has  been 


lessened  by:  recent ,  improvements  in  the  implements  of 
husbandry,  and  in  the  details  of  farm  management,  is  greater 
than  many  are  aware  of.  It  seems  to  be  in  this  direction 
mainly  that  the  fanner  must  look  for  a  aet-off  against  the 
steadily  increasing' cost  of  land  and  labour.  If  by  further 
improvements  In  his  machinery  and  implements  he  is  enabled 
to  keep  fewer  horses,  ta  get  his  deep  tillage  peifoniied  by 
steam  power,  and  his  mowing  and  reaping  accompfi&hed  by 
the  ordinary  forces  which  he  reqnlree  thronghoat  the  year» 
the  reduction  upon  the  prime  xoet  of  his  produce  will  be 
really  important.  A  hopeful  element  in  this  anticipated 
progress  is  that  it  tends  directly  to  elevate  the  condition  of 
the  rurCtl  labourer.  Every  addition  to  the  steam  power  and 
labour-jiaving  machines  used  upon  the  farm  implies  an 
increased  demand  for  cultured  minds  to  guide  them,  a 
lessening  of  the  drudgery  heretofore  imposed  upon  hiunan 
thews  and  sinews,  an  equalising  of  employment  thnNighout 
the  year,  and  a  better  and  steadier  rate  of  wages.  Belibvingy 
as  we  do,  that  on  every  farm  enormous  waste  of  motive 
power — mechanical,  aiiimal,  arid  manual — is  eontinnoiisly 
going  on  through  the  imperfection  of  the  implements  and 
machines  now  in  use,  we  would  urge  upon  idl  conoemed 
to  look  well  to  this ;  for,  with  all  our  improvements,  there 
is  undoubtedly  yet  a  lurge  margin  for  retrenchment  here. 
Besides  the  bulky  and  costly  implements  now  enomeratel, 
every  farm  must  be  provided  with  a  considerable  aasortmest 
of  hand-implements  and  tools,  all  of  which  it  is  of  conse> 
quenoe  to  have  good  of  their  kind.  Although  not  indiTidu- 
ally  costly,  they  absorb  a  considerable  capitei  in  the  aggre. 
gat&  When  not  in  use,  they  require  to  be  kept  nnder  lock, 
and  at  all  times  need  to  be  well  looked  after.  Without 
waiting  to  describe  these  in  detail,  let  us  now  see  how  the 
work  of  the  farm  is  conducted. 

CHAPTER  VIL 

PBEPAIUTION  OF  THE  LAND  FOB  TILLAGX  0P£RAZZ0NS. 

Section  1. — W?ien  EequiretL 
Before  those  simple  tillage  operations  which  are  neoeaaary 
in  every  instance  of  committing  seeds  to  the  earth  can  be 
gone  about,  there  ^re  more  costly  and  elaborate  procosBco  of 
preparation  which  must  be  encountered  in  certain  drcnm- 
stances,  in  order  to  fit  the  soil  for  bearing  cultivated  crop& 
It  is  now  only  in  exceptional  cases  that  the  British  agri- 
culturist has  to  reclaim  land  from  a  state  of  nature.  The 
low-country  farmer  does  occasionally  meet  with  a  patch  of 
woodland,  or  a  bank  covered  with  gorse  or  brushwood,  which 
he  sets  about  converting  into  arable  land.  It  is  in  the 
higher  districts  that,  from  the  facilities  now  affnded  for 
readily  enriching  poor  soils  by  portable  manniee,  the  plough 
still  frequently  invades  new  portions  of  muir  and  hog,  and 
transforms  them  into  fields.  The  occupien  of  land  in  these 
upland  districts  are  accordingly  still  familiar  with  the 
processes  of  paring  and  burning,  trenching,  removing  earth- 
fast  stones,  and  levelling  inequalities  of  surface.  In  break- 
ing up  land  that  has  been  for  a  course  of  yean  under 
pasturage,  paring  and  burning  are  also  frequently  reaorted 
to  in  all  parts  of  the  country.  The  grand  improvement  of 
all,  thorough  underground  drainage,  is  comm<m  to  every 
district  and  class  of  soils. 

Section  2. — Draining, 

From  the  moist  climate  of  Britain,  draining  is  undoubtedly 
the  all-important  preliminary  operation  in  setting  about  the 
improvement  of  the  soiL 

To  drain  land  is  to  rid  it  of  its  superfluous  moisture. 
The  rivers  of  a  country  with  their  tributary  brooks  and  rills 
are  the  natui-al  provision  tor  removing  tlie  rain  water  which 
cither  Hows  directly  from  its  surface,  or  whidi,  after 
percolo*ing  through  porous  strata  to  an  indefinite  de>>th.  u^ 
,'>.gaiki  discharged  at  the  surface  by  spnnga     The  latui  n*-^  v 
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raisiog  a  low  mound  of  turf,  running  the  wire-feuce  along 
the  top  of  this  mound,  and  sowing  on  it  th«  seeds  of  the 
common  whin. 

We  have  already  noticed  that  the  fences  of  a  farm  are 
usually  erected  by  the  landlord  and  kept  in  repair  by  the 
tenant  The  latter  is  at  least  usually  taken  bound  in  his 
lease  to  keep  and  leave  them  in  good  order ;  but  as  this 
obligation  is  often  very  indifferently  performed,  and  much 
damage  and  vexation  occasioned  in  consequence,  it  is  always 
expedient  that  a  person  should  be  appointed  by  the  landlord 
to  attend  to  the  fences,  and  the  half  of  his  wages  charged 
against  the  tenant  By  such  a  course^  dilapidation  and  dis- 
putes are  effectually  guarded  against,  and  the  eyesore  of 
defective^  ill-kept  fences  is  wholly  removed. 

CHAPTER  VL 

MACHINES  AND  IMPLEMENTS  OF  HUSBANDBT. 

Section  1. — Recent  ImprovemerUi, 
That  the  cultivation  of  the  soil  may  be  carried  on  U^  the 
best  advantage,  it  is  necessary  that  the  farmer  be  proyided 
with  a  sufficient  stock  of  madiines  and  implements  of 
the  best  construction.  Very  great  improvement  has 
of  late  years  taken  place  in  this  deftartment  of 
mechanics.  The  great  agricultural  societies  of  the 
kingdom  have  devoted  much  of  their  attention  to  it ; 
and  under  their  anspices,  and  stimulated  by  their 
premiums,  exhibitions,  and  competitive  trials,  manu- 
facturers of  akiU  and  capital  have  embarked, largely 
in  the  business.  In  many  instances  the  quality  of 
the  aitide  has  been  improved  and  its  cost  veduced. 
There  has  hiUierto  been  a  tendency  to  produce  imple- 
ments needlessly  cumbrous  and  ^borate;  and  to  in- 
troduce variations  in  form  whidi  are  not  improvements. 
The  inventors  of  several  valuable  implements,  the  exclusive 
manufacture  of  which  they  have  secured  to  themselves  by 
patent,  appear  to  have  retarded  their  sale,  and  marred  ^eir 
own  profits  by  the  exorbitant  prices  which  they  have  put 
upon  them.  Some,  however,  have  become  alive  to  the  advan- 
tages of  looking  rather  to  laige  sales  with  a  moderate  profit 
on  each  article,  and  of  lowering  prices  to  secure  this.  A 
most  salutaiy^ractice  has  now  become  common  of  inventors 
of  implements  of  ascertained  usefulness  granting  licence  to 
other  parties  to  use  their  patent-right  on  reasonable  terms, 
and  thus  removing  the  temptation  to  evade  it  by  introducing 
some  alteration  which  is  trumpeted  as  an  improvement,' 
although  really  the  reverse; 

The  extended  use  of  iron  and  sted  in  the  oonstmction 
of  agricultural  implements  is  materially  adding  to  their 
durability,  and  generally  to  their  efficiency,  and  is  thus  a 
source  of  considerable  saving:  While  great  improvement 
has  taken  place  in  this  department,  it  too  commonly  happens 
that  the  village  mechanics,  by  whom  a  huge  portion  of  this 
dass  of  implements  ia  made  and  repaired,  are  exceedingly 
unskilled,  and  lamentably  ignorant  of  the  principles  of  thuir 
art  They  usually  furnish  good  materials  dnd  substantial 
workmanship,  but  by  their  unconscious  violation  of  mecha- 
nical laws,  enormous  waste  of  motive  power  is  continually 
incurred,  and  poor  results  are  attained.  This  can  probably 
be  remedied  only  by  the  construction  of  the  more  costly  and 
complex  machines  being  carried  on  in  extensive  factories, 
where,  under  the  combined  operation  of  scientific  superin- 
tendence, ample  capital,  and  skilled  labour,  aided  by  steam- 
power,  the  work  can  be  so  performed  as  to  combine  the 
maTJnrmm  of  excellence  with  the  minimum  of  cost 

Section  2. — Plottgks. 

We  begin  our  brief  notice  of  the  implements  of  the  farm 

with  those  used  for  the  tillage  of  the  soil     Of  these  the 

first  place  is  unquestionably  due  to  the  plough.     A  history 

of  this  implement,  tracing  its  gradual  progress  from  the 


ancient  Sarcle  to  its  most  improved  form  at  the  present  day, 
is  necessarily  a  history  of  agriculture  So  much  is  this  the 
case,  that  a  tolerably,  correct  estimate  of  the  progress  of  the 
art  in  any  country,  whether  in  ancient  or  modern  timea^ 
may  be  formed  by  ascertaining  the  structure  of  the  plough. 
Much  attention  has  been  paid  to  its  construction  in  Britain 
for  the  last  hundred  years,  and  never  more  than  at  the  present 
day.  After  all  that  has  been  done,  it  is  still,  however,  an 
unsettled  point  which  is  the  best  plough  for  different  soOa 
and  kinds  of  work ;  and  accordingly,  many  varying  forms 
of  it  are  in  use  in  those  parts  of  the  kingdom  which  have 
the  reputation  of  being  most  skilf uUy  cultivated  Ever  since 
the  introduction  of  Small's  improved  swinff-plougk,  the 
oniversal  belief  in  Scotland,  and  to  a  considerable  extent  in 
England,  has  been  that  this  is  the  best  form  of  the  imple- 
ment Wheel-ploughs  have  accordingly  been  spoken  of  by 
Scottish  agriculturists  in  the  most  depreciatory  terms,  and 
yet  it  turns  out  that  this  has  been  nothing  better  than  an 
unfounded  prejudice;  for  when  subjected  to  carefullom- 
i  parative  trial,  as  has  been  frequently  done  of  late,   the 


Howard's  Champion  Plough. 

balance  of  excellence  is  undoubtedly  in  favour  of  the 
plough  with  wheels.  Its  advantages  are,  that  it  is  easieref 
draught;  that  the  quality  of  its  work  is  better  and  greatly 
more  uniform  than  can  be  produced  by  a  swing  plough ; 
that  in  land  rendered  hard  by  drought,  or  other  causes,  it 
will  enter  and  turn  over  even  furrows  whero  its  rival  either 
cannot  work  at  all,  or  at  best  with  great  irregularity  and 
severe  exertion  to  the  ploughman;  and,  lastly,  that  its 
efficiency  is  independent  of  skill  in  the  ploughman.  This 
last  quality  has  indeed  been  usuaUy  urged  as  an  objection 
to  wheel-ploughs,  as  their  tendency  is  said  to  be  to  produce 
an  inferior  class  of  workmen.  Those  who  know  the  diffi- 
culty of  getting  a  field  ploughed  uniformly,  and  especially  of 
getting  the  depth  of  furrow  specified  by  the  master  adhered 
to  over  a  field,  and  by  all  the  ploughmen,  can  best  apiireciate 
the  value  of  an  implement  that,  when  once  properly  adjusted, 
will  cut  every  furrow  of  an  equal  width  and  depth,  and  lay 
them  all  over  at  exactly  the  same  angle.  The  diversity  in 
the  quality  of  the  work  at  those  ploughing  competitions,  to 
which  only  the  picked  men  of  a  neighbourhood  are  sent, 
and  where  each  may  be  supposed  to  do  his  very  best,  shows 
conclusively  how  much  greater  it  must  be  on  individual 
farms,  even  under  the  most  vigilant  superintendence.  In 
every  other  art  the  effect  of  improved  machinery  is  to 
supersede  manual  dexterity;  and  it  does  seem  absurd  to 
count  that  an  objection  in  agriculture  which  is  an  advantage 
in  everything  else.  There  is  more  foroe  in  the  objection 
that  wheel-ploughs  are  inferior  to  swing  ones  in  ploughing 
cloddy  ground,  or  in  crossing  steep  ridges,  and  that  they 
cannot  be  used  for  forming  dnlls  for  turnip  or  other  crops. 
This  objection  vanishes  when  it  is  known  that  in  the  roost 
improved  wheel-ploughs,  the  wheels  can  be  laid  aside  al 
pleasure,  and  that  they  can  then  be  used  in  all  respects  at 
swing-ploughs.  A  mould-board,  somewhat  higher  and 
wider  behind  than  that  best  adapted  for  ordinary  work,  is 
required  for  forming  turnip-drills.  This,  however,  is  easily 
managed  by  having  two  distinct  mould-boards  for  each 
plough^  or,  better  still,  by  using  only  the  double  mould-bomd 
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or  bulking  plough  for  drilling.  An  important  feature  in 
the  fingUsh  ploughs  is,  that  ihej  are'  fitted  with  cast-iron 
shares,  which,  being  case-hardened  on  their  under  surface, 
wear  unequally,  and  so  presenre  a  sharp  edge.  The  necessity 
for  daily  recourse  to  the  smitHy  is  thus  remoTsd,  and  along 
with  it  that  irregularity  in  the  quality  of  the  work  and 
draught  of  the  plough,  which  so  often  arises  from  witting 
or  unwitting  alterations  being  made  in  the  $et  of  the 
share  in  the  course  of  its  unceasing  journeys  thither.  These 
cast-iron  shares  are  slightly  more  brittle  than  those  made 
of  malleable  iron  with  steel  points ;  bjit  it  is  of  importance 
in  determining  their  comparative  merits  to  bear  in  mmd 
that  the  prim^  cost  of  the  former — lOd.  to  Is.  each — is  so 
small  as  to  render  them  at  the  year's  end  the  least  expensive 
of  the  two.  When  it  is  desired  to  turn  a  very  deep  furrow, 
a  plough  is  used  differing  from  the  common  one  only  in 
being  somewhat  larger  and  stronger  in  all  its  parts^  with 
four  horses  to  draw  it 

Ploughs  which  break  and  stir  the  subsoil,  without  bringing 
it  to  the  surface,  by  following  in  the  wake  of  the  common 
plough,  are  now  much  used.  The  first  of  the  kind — ^the 
indention  of  the  late  Mr  Smith  of  Deanston — is  a  pondei^niB 
implement,  requiring  at  least  four  good  horses  to  draw  it 
It  is  well  adapted  for  displacing  and  aiding  in  the  removal 
of  earth-fast  stones.  The  inventor  has  happily  described 
its  €|}eration  by  terming  it  a  "  horse  pick."  Head's  subsoil- 
plough  ia  a  much  lighter  implement,  which  can  usually  be 
drawn  by  two  horses.  Since  the  introduction  of  thorough 
draining,  it  is  found  beneficial  to  loosen  the  soil  to  a  much 
greater  depth  than  was  formerly  practicable,  and  this  class 
of  implements  is  well  fitted  for  the  woik.  It  is  always  ad- 
visable to  use  this  implement,  and  to  mark  and  dig  out  the 
large  stones  encountered  by  it,  before  introducing  steam 
cultivation. 

Broadshare  or  paring-ploughs  are  much  used  in  various 
parts  of  England  in  the  autumn  cleaning  of  stubble.  A 
broad-cutting  edge  is  made  to  penetrate  the  soil  to  the  depth 
of  three  or  four  inches,  so  as  to  cut  up  the  root-weeds  which 
at  that  season  lie  for  the  most  j^rt  near  the  surface. 
These,  as  well  as  the  stubble,  being  thus  detached  from  the 
firm  soil,  are  removed  by  harrowing  and  raking ;  after  which 
the  land  is  worked  by  the  common  plough.  An  implement 
of  this  kind  is  frequently  used  in  carrying  out  the  operation 
of  paring  and  burning.  Bentall's  Broadshare  has  the 
reputation  of  being  the  best  of  its  class ;  but  we  can  con- 
fidently recommend  the  common  plough,  stripped  of  its 
mould-board  and  fitted  with  a  share  twelve  inches  broad, 
as  not  only  the  cheapest,  but  decidedly  the  most  efficient 
scarifier  that  has  yet  been  used. 

An  ingenious  Aberdeenshire  mechanic,  Mr  Pirie  of 
Kinmundy,  has  recently  invented  a  double-furrow  plough, 
on  an  entirely  new  principle,  which  has  met  with  general 
approval,  and  has  already  been  adopted  by  all  the  great 
plough  makers.  By  carrying  the  plough  on  three  wheels, 
one  on  the  land  and  two  bevelled  ones  in  the  angle  of  the 
furrow,  Mr  Pirie  dispenses  with  both  soles  and  side  plates, 
and  thereby  lessens  the  friction,  and  avoids  that  hurtful 
glazing  and  hardening  of  the  bottom  of  the  furrow  which 
attends  the  use  of  other  ploughs.  So  much  is  the 
draught  lessened  by  this  improvement,  that  three  horses 
and  one  man  with  this  double-plough  can  perform  as 
much  work  in  a  day  as  /our  horses  and  two  men  with 
two  ordinary  ploughs.  For  a  seed -furrow  or  level  field 
of  free  soil,  ttoo  horses  are  quite  able  to  work  the  double- 
plough, 

Various  implements  of  the  plough  type,  so  modified  as 
to  adapt  them  for  particular  processes,  have  from  time  to 
time  lien  offered  to  public  notice,  but  have  failed  to  meet 
with  general  favour.  We  limit  our  notice  to  those  of 
ascertained  utility,  and  refer  the  reader  who  desires  fuller 


information  to  Ransome'g  ImplemeitU  of  Agriadbtrt}  sad 
the  more  recent  work  by  Messrs  Stephens  and  Seott 
Bum,  where  he  will  find  descriptions  of  the  most  interert- 
ing  of  them. 

Sedum  3. — Gmbberty  Ac, 

Next  in  importance  to  the  plough  is  the  dass  of  imple* 
ments  variously  called  grubbers,  cultivators,  drags,  or  scari- 
fiers. To  prepare  the  soil  for  the  crops  of  the  husbandman, 
it  is  necessary  to  pulverise  it  to  a  sufficient  depth,  and  to 
rid  it  ^of  weeds,  llie  appropriate  function  of  th«  plough  ii 
to  penetrate,  break  up,  and  reverse  the  firm  surface  of  the 
field.  This,  however,  is  only  the  first  step  in  the  procen, 
and  does  but  prepare  for  the  more  thorough  disint^tioQ 
which  has  usually  been  accomplished  By  harrowing,  rolling, 
and  repeated  ploughinga.  Now,  however  excellent  io  its 
own  place,  the  plough  is  a  cumbrous  and  tedious  pul- 
veriser, besides  needlessly  ea[poeing  a  fresh  surface  at  each 
operation,  and  cutting  the  weeds  into  minute  portion 
which  renders  their  removal  more  difficult  '  These  defects 
were  long  felt,  and  suggested  the  desirableness  of  hating 
some  implement  of  intermediate  character  betwixt  tk« 
plough  and  harrow,  which  should  stir  the  soil  deeply  ud 
expeditiously  without  reversing  it,  and  bring  tiie  veedi 
unbroken  to  the  surface.  The  whole  tribe  of  gnibben; 
dec,  has  arisen  to  meet  this  demand,  and  we  c^l  net 
consider  the  comparative  merits  of  Che  more  prominent  of 
the  group.  The  first  notice  is  due  to  Finlayson's  hanoi, 
which,  as  improved  by  Scoular,  was,  until  recently,  tb( 
best  implement  of  its  kind.  Its  faults — and  they  attdi 
equally  to  Kirkwood's  and  Wilkie's — ore,  that  it  is  setert 
work  for  two  horses,  is  liable  to  choke  in  turfy  or  fool 
ground,  and  that  it  consolidates  the  bottom  of  the  furrow, 
while  producing  a  fine  tilth  on  the  surface.  Finlayson's 
grubbed,  in  its  improved  form,  weighs  about  five  cvl, 
and  costs  as  many  pounds. 

Another  useful  implement  of  this  dass  which  enjoys  fl 
laige  reputation  in  England  is  'Biddle's  -scarifier.    It  ii 


Biddlc's  Scarifier,  as  made  by  Ransome  &  Ca 
mounted  on  four  wheels — two  small  ones  in  front  and  two 
much  larger  behind.  The  frame  and  tines  are  of  cast- 
iron,  and  can  be  raised  and  depressed  at  pleasure  by 
means  of  two  levers  which  regulate  the  depth  to  which  the 
tines  shall  penetrata  The  tines  are  prepared  to  recei^* 
case-hardened  cast-iron  points  of  different  widths,  or  Ete« 
hoes  of  nine  inches  width,  so  that  the  implement  can  b« 
used  for  breaking  up  and  paring  the  surface,  or  for 
grubbing  out  weeds  and  pulverising  the  scnl,  as  may  be 
required.  An  important  feature  in  this  scarifier  is,  that 
it  keeps  its  hold  of  a  hard  surface  much  better  than  > 
plough.  It  weighs  half  a  ton,  is  drawn  by  four  or  ax 
horees,  and  costs  about  XI 8. 

»  The  rtnplements  of  AgricuUurt,  by  J.  Allen  Raiwome,  1^- 
1843.  The  Book  of  Farm  ImpUmemU  amd  Maekbitt,  by  Hn(7 
Stephen*  and  R.  Scott  Burn.  Edin. 
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thus  be  regarded  as  the  outlets  0^  a  natural  underground 
drainage.  This  provision  for  disposing  of  the  water  that 
falls  from  the  clouds  is  usually  so  irregular  in  its  distribu- 
tion, and  so  imperfect  in  its  operation,  Chat  it  leaves  much 
to  be  accompliaiied  by  human  labour  and  ingenuity.  The 
art  of  the  drainer  accordingly  consists — 

Isf,  In  improvine  the  natural  outfalls  by  deepening, 
straightening,  or  embanking  rivers;  and  by  supplementing 
these,  when  necessary,  by  artificial  canals  and  ditches: 
and, 

2df  In  freeing  the  soil  and  subsoil  from  stagnant  water, 
by  means  of  artificial  underground  channels. 

The  first  of  these  operations,  called  trunk  dratnoffe,  is  the 
most  needful ;  for  until  it  be  accomplished  there  ase  exten- 
sive tracts  of  land,  and  that  usually  of  the  niost  valuable 
kind,  to  which  the  secondary  process  either  cannot  be 
applied  at  all,  or  only  with  the  most  partial  and  inefficient 
results.     Very  many  of  our  British  rivers  and  streams  flow 
with  a  sluggish  and  tortuous  course  through  valleys  of  flat 
alluvial  soil,  which,  as  the  coast  is  approached,  expand  into 
extensive  plains,  but  little  elevated  above  the  level  of  the 
sea.     Here  the  courso  of  the  river  is  obstructed  by  shifting 
shoals  and  sand-banks,  and  by  the  periodic  influx  of  the 
tidesw     The  consequence  is,  that  immense  tracts  of  valuable 
bnd  are  at  all  times  in  a  water-logged  and  comparatively 
worthless  dtate,  and  on  every  recurrence  of  a  flood  are  laid 
entirely  under  water.     In  a  subsequent  chapter  ou  "  Waste 
Lands"  some  account  shall  be  given  of  the  extent  of  tJiis 
evil,  and  of  the  efforts  that  have  been  successfully  devoted, 
to  its  remedy.     Some  of  these  fen-land  and  estuary  drain-, 
age  works  have  been  accomplished  in  the  face  of  natural 
obstacles  of  the  most  formidable  character,  and  constitute 
trophies  of  engineering  talent  of  which  the  country  may  well 
bo  proud.     Great  as  Uie  natural  difficulties  are  which  have 
to  be  encountered  in  such  cases,  there  are  others  of  a  differ- 
ent kind  which  have  often  proved  more  impracticable     It 
has  been  found  easier  to  exclude  the  sea  and  retrain  land- 
floods,  than  to  overcome  the  pr^udices  and  reconcile  the 
conflicting  interests  of  navigation  companies,  commissioners 
of  sewers^  owners  of  mills,  and  landed  proprietora    Although 
all  these  classes  suffer  the  most  serious  losses  and  incon- 
veniences from  the  defective  state  of  many  of  our  rivers, 
it  is  found  extremely  dlficult  to  reconcile  their  conflict- 
ing claims,  ^d  to  allocate  to  each  his  proper  share  of  the 
cost  of  improvements  by  which  all  are  to  benefit     A  most 
interesting  and  instructive  illustration  of  the  urgent  necessity 
for  improving  the  state  of  our  rivers,  of  the  difficulties  to 
he  enconfltered  in  doing  so,  and  of  the  incalculable  benefits 
thus  to  be  obtained,  has  been  given  in  an  essay  on  Trunk 
Drainage,  by  John  Algernon  Clarke,  Esq.,  published  in 
vol  XV,  (part  first)  of  the  Journal  of  the  Royal  Agriculture 
Society  of  England,     Mr  Clarke,  after  some  most  important 
observations  on  trunk  drainage,  describes  in  detail  works 
projected  under  powers  granted  in  an  Act  of   Parlia- 
ment, passed  in    1852,  "constitutiug  commissioners  for 
the  improvement  of  the  river  Nene  and  the  navigation 
thereof." 

There  is  not  a  district  of  the  kingdom  in  which  works 
similar  in  kind  are  not  absolutely  indispensable,  before 
extensive  tracts  of  valuable  land  can  be  rendered  available 
for  profitable  cultivation  by  means  of  underground  drainage. 
It  IS  interesting  to  know  that  the  necessity  for  trunk  drainage, 
and  the  means  of  accomplishing  it,  were  distinctly  set  before 
the  public  200  years  ago  by  a  practical  draining  engineer, 
to  whose  writings  the  attention  of  the  agricultural  com- 
munity has  been  frequently  directed  of  late  by  Mr 
Parkes,  Mr  Qisbome,  and  others.  From  the  third  edition 
(1652)  of  The  Improver  Improved,  by  Walter  Blithe,  the 
author  referred  to,  in  which  the  true  principles  of  land 
drainage  are  stated  as  distinctly,  and  urged  as  earnestly,  as 


by  any  of  our  modem  writers,  we  here  q(aote  the  following 
remarks: — 

*'  A  stndt  water-eourK,  cut  a  eoniideribla  deptli,  in  a  thoosaiid 
partu  of  this  naticm,  would  be  more  advanta^ut  than  we  an 
aware  ot  or  1  will  task  myself  here  to  dispute  further.  And  though 
many  penons  are  interested  therein,  and  aomo  will  agree,  and  othen 
will  oppose ;  one  creek  lyeth  on  one  aide  of  the  river,  iu  one  loixl'a 
manor,  and  another  lyeth  on  the  other  aide,  and  divers  men  own  tlia 
aame ;  why  mav  not  one  neighbour  change  with  another,  when  both 
are  gainers  f  If  not,  tohy  may  they  not  be  compelled  for  their  own. 
good,  and  the  eommonweali^s  advantage  f  I  daceaay  thouaaada  of 
acres  of  very  rich  land  may  hereby  be  gained,  and  poeaibly  aa  many 
more  much  amended,  that  are  almoat  destroyed ;  but  a  law  ia  want- 
ing herein  for  the  preaent,  which  I  hope  will  be  supplied  if  it  may 
appear  advancement  to  the  public ;  for  to  private  intereata  it  ia  not 
poaaible  to  be  the  least  pnyudioe,  when  eveiy  man  hath  benefit,  and 
each  man  may  also  have  an  eqnaJl  allowance  if  the  leaat  prejudiced. 

'*  But  a  word  or  two  more,  and  ao  ahall  conclude  thia  chapter— 
and  it  is  a  little  to  further  thia  improvement  through  a  great 
destmction  (aa  aome  may  aay^ ;  it  ia  the  removing  or  the  destroying 
of  all  auch  milla,  and  none  elae,  aa  drown  and  corrupt  more  landa 
than  themselves  are  worth  to  the  commonwealth,  and  they  are  such 
as  are  kept  up  or  dammed  so  high  as  that  thev  boggyfie  all  the 
lands  that  lye  under  their  mill-head.  Such  miUa  aa  are  of  little 
worth,  or  are  by  constant  great  charges  maintain^  I  advise  to  bo  ' 

pulled  down ;  the  advance  of  the  laud,  when  the  water  ia  let  yud 
his  course,  and  not  impounded,  will  be  of  far  greater  value  many 
tiroes.  But  in  case  the  mills  i^ould  be  so  necessary  and  profitable 
too,  and  far  more  than  the  lands  they  spoil,  1  sliall  then  advise, 
that  under  thy  mill-dam,  so  many  yards  wide  from  it  as  may  prevent 
breaking  through,  thou  make  a  very  deep  tnench  all  alons  so  far  oa 
thy  lands  are  putrefied,  and  thereinto  receive  all  the  issuing,  apew- 
ing  water,  and  thereby  atop  or  cut  off  tlie  feeding  of  it  upon  thy 
meadow,  and  carry  it  away  back  into  thy  back-water  or  false  course, 
by  aa  deep  a  trench,  cut  through  the  most  low  and  convenient  jiart  of 
thy  meada.  But  put  caae  that  thou  altouldat  have  no  convenient 
TaU  on  that  side  thy  mUl-dam,  then  thou  «nust  make  some  course, 
or  fHani  emM  trough  under  thy  mill-dam,  and  so  carry  it  under 
into  soma  lower  course  that  may  preserve  it  from  soaking  thy 
meadows  or  pastures  under  it;  and  by  tfads  means  thou  maist  in  a 
good  measure  reduce  thy  land  to  sood  soundness,  and  probably 
wholly  cure  it,  and  presei-ve  thy  miualsa** 

It  is  painful  to  reflect  that  after  the  lapse  of  two  cen- 
turies, we  should  s611  see,  as  Blithe  did,  much  "  gallant 
land"  ruined  for  want  of  those  draining  operations  which  he 
80  happily  describes. 

A  clear  outfall  of  sufficient  depth  being  secured,  the  way  Subwu 
is  open  for  thd  application  of  underground  draining.  And 
here  it  may  be  propter  to  state,  that  there  is  veiy  little  of 
the  land  of  Great  Britain  naturally  so  dry  as  not  to  be 
susceptible  of  improvement  by  artificial  draining ;  for  laud 
is  not  in  a  perfect  condition  with  respect  to  drainage,  unless 
all  the  rajn  that  falls  upon  it  can  sink  down  to  the 
minimum  depth  required  for  the  healthy  development  of 
the  roots  of  cultivated  crops,  and  thence  find  vent,  either 
through  a  naturally  porous  subsoil  or  by  artificial  channels. 
Much  dllntroversy  has  taken  place  as  to  what  this  mininmm 
depth  is.  Suffice  it  tq  say,  that  opinion  is  now  decidedly 
in  favour  of  a  greater  depth  than  was  considered  necessary 
even  a  few  years  ago,  and  that  the  best  authorities  concur 
in  stating  it  at  from  three  to  four  feet  There  are  persons 
who  doubt  whether  the  roots  of  our  ordinary  grain  or  green 
crops  ever  penetrate  to  such  a  depth  as  has  now  been 
specified  A  careful  examination  will  satisfy  any  one  who 
makes  it,  that  minute  filamentary  rootlets  are  sent  down  to 
extraordinary  depths,  wherever  .they  are  not  arrested  by 
stagnant  water.  It  has  also  been  questioned  whether  any 
benefit  accrues  to  crops  from  this  deep  descent  of  their 
roots.  Some  persons  have  even  asserted  that  it  is  only 
when  they  do  not  find  food  near  at  hand  that  they  thus 
wander.  But  it  must  be  borne  in  mind  that  plants  obtain 
moisture  as  well  as  nourishment  by  means  of  their  roots, 
and  the  fact  is  well  known  that  plants  growing  in  a  deep 
soil,  resting  on  a  porous  subsoil  seldom  or  never  sufier  from 
drought.  It  is  instructive,  too,  on  this  point,  to  observe 
the  practice  of  the  most  skilful  gardeners,  and  see  the 
importance  whioh  they  attach  'to  trenching,  the  ^preat  depth. 
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lubfoU  ft^  which  they  often  deposit  manure,  and  the  str^^s  which 
they  lay  upon  thorough  drainage.  On  the  other  hand,  it 
is  well  known  that  soils  which  soonest  become  saturated, 
and  run  from  the  surface  in  wet  weather,  are  precisely 
those  which  parch  and  get  chapped  the  soonest  in  drought 
The  effectual  way  to  secure  our  crops  at  once  from  drown- 
ing  and  parcliingi  is  to  put  the  land  in  a  right  condition 
with  respect  to  drainage. 

All  soils  possess  more  or  less  the  power  of  absorbing 
and  retaining  water.  Pure  clays  have  it  in  the  greatest 
degree,  and  gritty  siliceous  ones  in  the  smallest  In  diy 
weather  this  power  of  attracting  moisture  is  constantly 
operating  to  supply  from  below  the  loss  taking  place  by 
evaporation  at  the  surface.  In  heavy  rains,  as  soon  as  the 
entire  mass  has  drunk  its  fill,  the  excess  begins  to  flow  off 
below ;  and  therefore  a  deep  stratum,  through  which  water 
can  percolate,  but  in  which  it  can  never  stagnate — that  is, 
never  exceed  the  point  of  saturation — is  precisely  that  in 
which  plants  are  most  secure  from  the  extreihes  of  drought 
and  drowning. 
*  If  a  perfect  condition  of  tihe  soil  with  respect  to  drainage 

is  of  importance  for  its  influence  in  preserving,  it  in  a  right 
condition  as  respects  moisture,  it  is  still  more  so  for  its 
effects  upon  its  tempercUure,  All  who  are  conversant  with 
rural  affairs  are  familiar  with  that  popular  classification  of 
soils  in  virtue  of  which  such  as  are  naturally  dry  are  also 
invariably  spoken  of  as  warm  and  early;  and  conversely, 
that  wet  80US  are  invariably  described  as  being  cold  and 
late.  This  classification  is  strictly  accurate,  and  the  explana- 
tion of  it  is  simple.  An  excess  of  water  in  soil  keeps  down 
its  temperature  in  various  way&  In  passing  into  the  state 
of  vapour  it  rapidly  carries  off  the  heat  which  the  foil  has 
obtained  from  the  sun's  lays.  Water  possesses  also  a  high 
radiating  power ,  so  that,  when  present  in  the  soil  in  excess, 
and  in  a  stagnant  state,  it  is  constantly  carrying  off  heat  by 
evaporation  and  radiation.  On  the  other  hand,  itagnant 
water  conveys  lio  heat  downwards ;  for  although  thft  surface 
is  wanned,  the  portion  of  water  thus  heated  being  lightest, 
remains  floating  on  the  surface,  and  will  give  back  its 
heat  to  the  atmosphere,  but  conveys  none  downwards. 
When  the  surface  of  stagnant  wr  ter  becomes  colder  than  the 
general  mass,  the  veiy  opposite  effect  inmiediately  ensues ; 
for  as  water  coob  its  density  increases,  and  thus  causes  an 
instant  sinking  of  the  portion  that  has  been  cooled,  and  a 
rising  of  a  warm  portion  from  below  to  take  its  place — ^this 
movement  continuing  until  the  whole  has  been  lowered  to 
40^  at  which  point  water  reache^  its  maximum  density, 
whUo,  if  the  temperature  be. reduced  a  few  degrees  more, 
water  will  begin  to  freeze.  It  is  thus  that  soil  surcharged 
with  water  is  kept  at  a  lower  temperature  than  sinoHar  soil 
that  has  a  8tt£5cient  natural  or  artificial  drainage. 

But  while  the  presence  of  stagnant  water  in  a  soil  has 
this  injurious  power  of  lowering  its  temperature,  a  very 
different  effect  ensues  when  rain  water  can  sink  freely  into 
it  to  a  depth  of  several  feet,  and  then  find  a  ready  exit  by 
drainage ;  for  in  this  case  the  rain  water  carries  down  with 
it  the  heat  which  it  has  acquired  from  the  atmosphere  and 
from  the  sun-heated  surface,  and  imparts  it  to  the  subsoil 
There  is  as  yet  a  lack  of  published  experiments  to  show  the 
ordinary  increase  of  temperature  at  various  depths  and  in 
different  soils,  as  the  result  of  draining  wet  land.  Those 
conducted  by  Mr  Parkes,  in  a  Lancashire  bog  in  June  1837, 
showed,  as  the  mean  of  thirty-five  observations,  that  the 
drained  and  cultivated  soil  at  seven  inches  from  the  surface 
was  10'  warmer  than  the  adjoining  undrained  bog  in  its 
natural  state  at  the  same  depth.  It  is  understood  that 
later  experiments  conducted  by  the  same  gentleman  on  an 
extended  scale  fully  establish  the  fact,  that  an  increased 

I  temperature  of  the  aoilJa  an  unfailing  accompaniment  of 

thorough  draining)     Tho.lmportiuice  of  this  result  cannot 


well  be  over-rated.  The  temperature  and  other  omditioiia 
of  the  atmosphere,  which  we  call  climate,  are  placed  beyond 
human  control ,  but  this  power  of  raising  the  temperatare 
of  all  wet,  and  consequently  cold  soils,  becomes  tantamouDt 
in  some  of  Us  results  to  a  power  of  improving  the  climate. 
There  are,  accordingly,  good  grounds  for  stating  that  in 
numerous  cases  grain  crops  have  ripened  sooner  by  t«n  or 
twelve  days  than  they  would  have  done  but  for  the  druning 
0/  the  land  on  which  they  grew. 

The  points  which  we  have  thus  briefly  toudied  upun  are 
so  essential  to  an  intelligent  appreciation  of  the  subject^ 
that  we  have  felt  constrained  to  notice  them,  however 
meagrely.  But  our  space  forbids  more  thana  mereeQumera- 
tion  of  some  of  the  many  evils  inseparable  from  the  presence 
of  stagnant  water  in  the  soil,  and  of  the  benefits  that  flow 
from  its  removaL  Wet-  laiKl,  if  in  grass,  produces  only  the 
coarser  grasses,  and  many  8ul>aquatic  plants  and  mosses,' 
which  are  of  jittle  or  no  value  for  pasturage ;  its  herbage 
b  late  of  coming  in  spring,  and  fails  early  in  autumn ;  the 
animals  grazed  upon  it  ave  unduly  liable  to  disease,  and 
sheep,  especially,  to  the  fatal  rot  When  land  is  used  as 
arable,  tillage  operations  are  easily  interrupted  by  rain,aod 
the  period  always  much  limited  in  which  they  can  be 
prosecuted  at  all ;  the  compactness  and  toughness  of  sa^ 
land  renders  each  operation  more  arduous,  and  mond 
them  necessary,  than  in  the  case  of  dry  land.  The  aurfifi 
must  necessarily  be  thrown  into  ridges,  and  the  furrows  a^ 
cross-cuts  duly  cleared  out  after  each  process  of  tillage,  ^ 
which  surface  expedients  as  much  labour  has  probably  been 
expended  in  each  thirty  years  as  would  now  suffice  to  make 
drains  enough  to  lay  it  permanently  dry.  With  all  these 
precautions  the  best  seed-time  is  often  niissed,  and  this 
usually  proves  the  ptelude  to  a  scanty  crop,  or  to  a  late  and 
disastrous  harvest  The  cultivation  of  the  turnip  and  other 
^  root  crops,  which  require  the  soil  to  be  wrought  to  a  deep 
and  free  tilth,  either  becomes  altogether  impracticable,  aod 
must  be  abandoned  for  the  safe  but  costly  bare  fallow,  or 
is  carried  out  with  great  labour  and  hazard ,  and  the  crop, 
when  grown,  can  neither  be  removed  from  the  ground,  nor 
consumed  upon  it  by  sheep  without  damage  by  poaching. 
The  dung,  lime,  and  other  manure,  that  is  applied  to  sudi 
land  is  in  a  great  measure  wasted ;  and  the  breaking  of 
the  subsoil  and  general  deep  tiU&ge,  so  beneficial  in  other 
cireumstances,  is  here  positively  mischievous,  as  it  does  but 
increase  its  power  of  retaining  water.  Taking  tnto  account 
the  excessive  labour,  cost,  and  risk,  inseparable  from  the 
cultivation  of  wet  land,  and  the  scanty  and  precahoos 
character  of  the  crops  so  obtdned,  it  woiild  in  many  cases 
be  wiser  to  keep  such  lands  in  grass,  than  to  prosecute 
arable  husbandry  under  such  adverse  cireumstancea  Th» 
very  serious  evils  can  either  be  entirely  removed,  or,  at  the 
least,  very  greatly  lessened  by  thorough  draining.  It  often 
happens  that  naturally  porous  soils  are  so  soaked  by  ^QgSi 
or  so  water-logged  by  resting  upon  an  impervious  subsoil, 
or,  it  may  be,  so  drowned  for  want  of  an  outfall  in  some 
neighbouring  river  or  stream,  that  draining  at  once  effects 
a  perfect  cure,  and  places  them  on  a  par  with  the  best 
naturally  dry  soils.  In  the  case  of  clay  soils,  the  improve 
ment  effected  by  draining  is  in  some  respects  greater  thio 
in  any  other  class,  but  still  it  cannot  change  the  inherent 
properties  of  clay.  This  has  sometimes  been  overlooked 
by  sanguine  improvers,  who,  hastily  assuming  that  their 
strong  land,  when  drained,  would  henceforward  be  as  fiinble 
and  sound  as  the  more  porous  kinds,  have  proceeded  to 
treat  it  on  this  assumption,  and  have  found  to  their  cost 
that  clay,  however  well  drained,  will  still  get  into  morttr 
and  clods,  if  it  is  tilled  or  trodden  on  too  soon  after  naia. 
It  is  entirely  owing  to  such  rash  aiul  unskilful  management 
that  an  opinion  has  sometimes  got  abroad,  that  clay  bn<ls 
are  injured  by  draining.     They  merely  retain  the  qualities 
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peculiar  to  clay,  and  when  tlicy  are  treated  judiclou4>ly, 
show  as  good  a  companrtive  benefit  from  dniiuing  as  other 
fioilfli  The  only  instances  in  which  even  temporaiy  injury 
arises  from  draining  is  in  the  case  of  some  peaty  and  fen 
lands,  which  are  so  loose  that  they  suffer  from  drought  In 
protracted  dry  weather.  As  such  lands  are  usually  leTel 
and  have  water-courses  near  them^  this  inconvenience  admits 
of  an  easy  remedy  by  shutting  up  the  maii|  outlets,  and  then 
uhnitting  water  into  the  ditdies.  The  drains  m  this  way 
becomd  ready  channels  for  applying  the  needed  moisture 
by  a  kind  of  subterraneous  irrigation. 
\U.  The  beneficial  effects  of  thorough  draining  are  of  a  veiy 
decisive  and  striking  kind.  The  removal  of  stagnant  water 
from  a  stratum  of  4  feet  in  depth,  and  the  escablishing  of 
a  free  passage  for  lain  water  and  air  from,  the  surface  to 
the  level  of  the  drains,  speedily  effects  most  important 
changes  in  the  condition  of  the  soil  and  subsoiL  Plough- 
ing and  other  tillage  operations  are  performed  more  easily 
thin  before  in, consequence  of  a  more  friable  state  of 
the  8oiL  Moderate  rains  which  formerly  would  have  sufficed 
to  arrest  these  operations  do  so  no  longer,  and  heavy  falls 
of  rain  cause  a  much  shorter  interruption  of  these  labours 
than  ihcy  did  when  the  land  was  in  its  natuitil  state.  Deep 
tillage,  whether  by  fhe  common  or  subsoil  >pIough  (which 
formerly  did  harm),  now  aids  the  drainage,  and  is  every  way 
beneficiaL  Ridges  and  surface  furrows  being,  no  longer 
needed  the  land  can  be  kept  flat,  with  great  benefit  to  crops 
and  fnrtherauce  to  field  cpcrationa.  An  earlier  seed-time 
and  harvest,  better  crops,  a  healthier  live  stock,  and  an 
improved  style  of-  husbandry,  are  the  usual  and  well  known 
sequents'of  judiciously  conducted  drainage  operations.  In 
short,  ihQ  most  ezperidnced  and  skilful  agriculturists  now 
declare'vdth  one  consent  that'  good  drainage  is  an  indispens- 
able preliminary  to  gogd  cultivation.  ^ 

Although  it  has  heea  reserved  to  the  present  times  to  see 
land  drainirig  reduced  to  a  system  based  on  scientific  prin- 
ciplesy  or  very  great  improvement  effected  in  its  details,  it 
is  by  no  means  a  modem  discovery.  The  Eomans  wore 
careful  to  keep  their  arable  lands  dry  by  means  of  open 
trenchea,  and  there  are  even  some  grounds  for  surmising 
that  they  used  covered  drains  for  the  same  purpose.  In- 
dubitable proof  exists  that  they  constructed  underground 
channels  by  means  of  tubes  of  burned  earthenware ;  but 
it  seems  more  probable  that  these  were  designed  to  carry 
water  to  their  dweUings,  &c.,  than  that  they  were  used 
sunply  as  drains.  Becent  inquiries  and  discoveries  have 
also  shown  that  it  is  at  least  several  centuries,  sinpe  covered 
channels  of  various  kinds  were  in  use  by  Britasli  husbandmen 
for  drying  their  land.  It  ia^  at  all  events,  two  centuries 
sitfce  Captain  Walter  Blithe  wrote  as  follows  :— 

**  Superfluous  and  Yenomous  water  which  lyeth  in  the 
earth  and  much  occaaioneth  bogginesse,  mirinesse,  rushes, 
flags,  and  other  filth,  is  indeed  the  chief  cause  of  barreneese 
in  any  land  of  this  nature.  .  .  .  «  Draynix;igis  an  excellent 
and  chief  est  means  for  their  reducement ;  and  for  the  depth 
of  such  draynea^  I  caimot  possibly  bounds  because  I  have 
nottimeandopportuni^totakeinaUdrcumstances.  .  .  .  . 
And  for  thy  drayning  trench,  it  must  be  made  so  deepe 
that  it  goe  to  the  bottOme  of  the  cold,  spewing  moyst  water, 
that  feeds  the  flagg  and  the  rush ;  for  the  widenesse  of  it, 
use  thine  owne  liberty,  but  be  sure  to  make  it  so  wide  as 
thou  mayest  goe  to  the  bottome  of  it,  which  must  be  so 
low  as  any  moysture  lyeth,  which  moysture  usually  lyeth 
under  the  over  and  second  swarth  of  the  earth,  in  ^ome 
gravel  or  sand,  or  else,  where  some  greater  stones  are  mixt 
with  clay,  under  which  thou  must  goe  halfe  one  ispades  graft 
deepe  at  least ;  yea,  suppose  this  corruption  that  feeds  and 
nourisheth  the  rush  or  flagg  should  lie  a  yard  or  foure  foot 
deepe,  to  the  boltome  of  it  thou  must  goe,  if  ever  thou  wilt 
dxaifne,  it  to  purpose.  •  .  .  •  And  for  the  drayning  trench 


be  sure  thou  indeavour  to  cany  it  as  neare  upon  a  straight 
line  as  possible.  ....  To  the  bottome  where  the  spewing 
spring  lyeth  thou  must  goe,  and  one  spades  depth  or  graft 
beneath,  how  deep  so  ever  it  be,  if  thou  wilt  drayne  thy 
land  to  purpose.  I  am  forced  to  use  repetitions  of  some 
things,  because  of  the  suitableness  of  the  things  to  which 
they  are  applyed ;  as  also  because  of  the  slownesse  of  peoples 
apprehensions  of  them,  as  appears  by  the  non-practice  of 
them,  the  which  wherever  you  see  drayning  and  trenching 
yon  shall  rarely  find  few  or  none  of  them  wrought  to  the 
bottome.  ....  Qo  to  the  bottome  of  the  bog,  and  there 
make  a  trench  in  the  sound  ground,  or  else  in  some  old- 
ditch,  so  low  as  thou  verily  conceivest  thy  selfe  assuredly 
under  the  level  of  the  spring  or  spewing  water,  and  Uien 
carry  up  thy  trench  into  thy  £)gg  straight  through  the  middle 
of  it,  one  foot  under  that  spring ;  .  .  .  .  but  for  these 
common  and  many  trenches,  oft  ^es  crookeid  too,  that 
men  usually  make  in  their  boggy  ground^  some  one  foot, 
some  two,  never  having  respect  to  the  conse  or  matter  that 
maketh  the  bogg  to  take  that  way,  I  say  away  with  them 
as  a  great  piece  of.  folly,  lost  labour  and  spoyle.  .... 
After  thou  has  brought  a  trench  to  the  bottom  of  the  bog, 
then  cut  a  good  substantial  trench  about  thy  bog;  and 
when  thou  hast  so  done  make  one  work  or  two  just  over- 
thwart  it,  upwards  arid  downwardif  all  under  the  matter  of 
the  bog.  Then  thou  must  take  good  green  faggots,  willow, 
alder,  elme,  or  thome,  and  lay  in  the  bottome  of  thy  works, 
and  then  take  thy  turf  e  thou  tookest  up  in  the  top  of  thy 
trench,  and  plant  upon  them  with  the  green  sward  down- 
wards ;  or  take  great  pebbteSf  itonet,  or  flint  tioMt,  and  so 
fill  up  the  bottome  of  thy^  trench  eioul  fifteen  inches  high^ 
and  take  thy  turf e  and  plant  it  as  aforesaid,  being  cut  very 
fit  for  the  trench,  as  it  may  join  close  as  it  is  layd  downe» 
and  then  having  covered  it  all  over  with  earth,  and  made 
it  .even  as  thy  other  ground,  waite  and  expect  a  wonderful! 
effect  through  the  blessing  of  Qod."  ' 

These  sagacious  arguments  and  instructions  were  doubt-  Bkfnston* 
less  acted  upon  by  some  persons  in  his  own  times  and  stnce^  ( 
but  still  they  had  never  attained  to  general  adoption,  and 
were  ultimately  forgotten.  Towards  the  dose  of  last 
century,  Mr  Elkington,  a  Warwickshire  farmer,  discovered 
and  promulgated  a  plan  of  laying  dry  sloping  land  that  is 
drowned  by  the  outbursting  of  springs.  When  the  higher 
lying  portion  of  such  land  is  porous,  rain  falling  upon  it 
sinks  down  until  it  is  arrested  by  clay  or  other  impervious 
matter,  which  causes  it  again  to  issue  at  the  surface  and 
wet  the  lower-lying  ground.  Elkington  shoved  that  by 
cutting  a  deep  drain  through  the  dav,  aided  when  necessary 
by  wells  or  augur  holes,  the  subjacent  bed  of  sand  or  gravel 
in  which  a  body  of  water  is  pent  up  by  the  clay,  as  in  a 
vessel,  might  be  tapped,  and  the  water  conveyed  hannlessly 
in  the  covered  drain  to  the  nearest  ditoh  or  stream.  In 
the  circumstances  to  which  it  is  anplicable,  and  in  the  handa 
of  skilful  drainers,  Elkington's  plfm,  by  bringing  into  play 
the  natural  drainage  furnished  by  porous  strata,  is  often 
eminently  successful  -  His  system  was  given  to  the  public 
in  a  quarto  volume,  edited  by  a  Mr  John  Johnston  of 
Edinburgh,  who  does  not  seem  to  have  shared  the  engineer* ' 
ing  talents  of  the  man  whose  discoveries  he  professes  to  ex- 
pound. During  the  thirty  or  forty  yeara  subsequent  to 
the  publication  of  this  volume,  most  of  the  draining  that 
took  place' was  on  this  system,*  and  an  immense  capital  was 
expended  in  such  works  with  very  varying  results.  Things 
continued  in  tins  position  until  about  the  year  1823,  when 
the  late  Janies''8mith\df  Deanston,  having  discovered  anew  ftidlli  of 
those  principles  of  draining  so  long  before  indicated  by  l>««ti»toii. 
Blithe,  procttxied  to  exemplify  them  in  his  own  practice, 
and  to  expound  them  to  the  public  in  a  way  that  speedily 
effected  a  complete  revolution  in  the  arCof  dr^inin^  and 
m&rked  an  era  in  our  agricultural  progress.    Instead  of 
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Smitli  of  persisting  in  fniitless  attempts  to  dry  extensive  areas  by 
DeaMtoB.  n  {QYf  dexterous  cuts,  he  insisted  on  the  necessity  of  pro- 
viding every  field  that  needed  draining  at  all  with  a  complete 
system  of  parallel  underground  channels,  running  in  the 
line  of  the  greatest  slope  of  the  groiud,  and  so  near  to  each 
other  that  the  whole  rain  falling  at  any  time  upon  the 
surface  should  sink  down  and  be  carried  off  by  the  drains. 
The  dtatances  between  drains  he  showed  must  be  regulated 
by  the  greater  or  less  retentiveness  of  the  ground  operated 
upon,  and  gave  10  feet  as  the  minimum,  and  40  feet  as  the 
maximum  of  these  distances.  The  depth  which  he  pre- 
Bcribed  for  his  parallel  drains  was  30  inches,  and  these 
were  to  be  filled  with  12  inches  of  stones  small  enough  to 
pass  tfjiiough  a  3-inch  nng — in  short,  a  new  edition  of 
Blithe's  drain.  A  main  receiving-drain  was  to  be  carried 
along  the  lowest  part  uf  the  groimd,  with  sub-mains  in  every 
eubordinate  hollow  that  the  ground  presented.  These 
receiving  drains  were  directed  to  be  formed  with  a  culvert 
t>f  stone  work,  or  of  tUes,  of  waterway  sufficient  to  contain 
the  greatest  volume  of  water  at  any  time  requiring  to  be 
"passed  from  the  area  to  which  they  respectively  supplied 
,  the  outlet  The  whole  cultivated  lands  of  Britain  'being 
disposed  in  ridgto  which  usually  lie  in  the  line  of  greatest 
ascent,  it  became  customary  to  form  the  drains  in  each 
furrow,  or  in  each  alternate,  or  third,  or  fourth  one,  as  the 
case  might  require  or  views  of  economy  dictate,  and  hence 
the  system  soon  camo  to  be  popularly  called  furrow 
draining.  From  the  number  and  arrangement  of  the  drains, 
the  terms  frequent  and  parallel  were  also  applied  to  it 
^  Mr  Smith  himself  more  appropriately  named  it,  from  its 
effects,  thorough  draining.  The  sound  principles  thus 
promidgated  by  him  were  speedily  adopted  and  extensively 
carried  into  practice.  The  great  labour  and  cost  incuned 
in  procuring  stones  in  adequate  quantities,  and  the  difficulty 
of  carting  them  in  wet  seasons,  soon  led  to  the  substitution 
of  tiles  and  soles  of  burned  earthenware.  >  Hie  limited 
supply  and  high  price  of  these  tiles  for  a  time  impeded  the 
progress  of  the  new  system  of  draining ;  but  the  invention 
of  tile-making  machines  by  the  Marquis  of  Tweeddale  and 
others^  removed  this  impediment,  and  gave  a  mighty 
stimulus  to  this  fundamental  agricultural  improvement 
The  substitution  of  cylindrical  pipes  for  the  original  horse- 
#hoe  tilds  has  still  further  lowered  the  cost  and  increased 
'Che  efficiency  and  permanencv  of  drainage  worka 
If  odam  The  system  introduced  and  so  ably  expounded  by  Smith 
■ystom.  ^f  Deanston  has  now  been  virtually  adopted  by  all  drainers. 
Variations  in  matters  of  detail  (having  respect  chiefly  to  the 
depth  and  distance  apart  of  the  parallel  drains)  have  indeed 
been  introduced ;  but  the  distinctive  features  of  his  system 
Are  now  recognised  and  acted  upon  by  all  scientific  drainers. 
Qui  fall.  In  setting  about  the  draining  of  a  field,  or  farm,  or 

estate,  the  first  point  is  to  secure,  at  whatever  cost,  a  proper 
outfalL  The  lines  of  the  receiving  dndns  must  next  be 
determined,  and  then  the  direction  of  the  parallel  drains. 
The  former  must  occupy  the  lowest  part  of  the  natural 
boUovni,  and  the  latter  must  run  in  the  line  of  the 
great^t  ascent  of  the  ground.  In  the  case  of  flat  land, 
where  a  fall  is  obtained  chiefly  by  increasing  the  depth  of 
the  drains  at  their  lower  ends,  these  lines  may  be  disposed 
in  any  direction  that  is  found  convenient ;  but  in  undu- 
lating ground  a  single  field  may  require  several  distinct  sets 
of  drains  lying  at  different  angles,  so  as  to  suit'  its  several 
slopes.  When  a  field  is  ridged  in  the  line  of  the  greatest 
ascent  of  the  ground,  there  is  an  obvious  convenience  in 
adopting  the  furrows  as  the  site  of  the  drains ;  but  wherever 
this  ii  not  the  case  the'  drains  must  be  laid  off  to  niit  tht> 
contour  of  the  ground,  in'eepective  of  the  furrows  altogether 
When  parU  of  a  field  are  flat,  and  other  parts  have  a  con- 
siderable acclivity,  it  is  expedient  to  cut  a  receiving  drain 
near  to  the  bottom  of  the  slopes,  and  to  give  Hie  flat  ground 


an  independent  set  of  drains.  In.  laying  off  receding 
drains  it  is  essential  to  give  hedge-rows  and  trees  a  good 
offing,  lest  the  conduit  should  be  obstructed  by  roots. 
When  a  drain  must  of  necessity  pass  near  to  trees,  vc  have 
found  it  practicable  to  exclude  their  roots  from  it  by  the 
use  of  cc^d-tar.  In  our  ovm  practice,  a  drain  carried 
through  the  comer  of  a  plantation  has  by  this  expedient 
remained  free  from  obstruction  for  now  fourteen  yesra.  lo 
this  instance  the  tar  was  applied  in  the  following  maooer.- 
Sawdust  and  coal-tar  being  mixed  together  to  the  coosia' 
tency  of  ordinary  mortar,  a  layer  of  this  was  laid  in  tlie 
bottom  of  the  trench;  the  drain-pipes  were  then  laid,  and 
completely  coated  oyer  with  the  same  mixture  to  thethicknesa 
of  an  inch,  and  the  earth  carefully  replaced  in  the  ordinaiy 
way.  When  a  main  drain  is  so  placed  that  parallel  ones  emptj- 
into  it  from  both  sides,  care  should  be  taken  that  the  inleU 
of  the  latter  are  not  nuuie  exactly  opposite  to  each  other. 
Indeed,  we  have  found  it  expedient  in  such  cases  to  hare 
two  receiving  drains  parallel  to  each  other,  each  to  receiTc 
the  subordinate  drains  from  its  own  side  only.  As  these 
receiving  drains  act  also  as  ordinary  drains  to  tjie  kid 
through  which  they  pass,  no  additional  cost  is  incuiied  fcr 
having  two  instead  of  one,  provided  they  are  as  far  apart 
as  the  other  dreins  in  the  field.  Much  of  the  snccen^ 
draining  depends  on  the  skilful  planning  of  these  nan: 
drains,  and  in  making  them  large  enough  to  disckai]get^ 
greatest  flow  of  water  to  which  they  may  be  exposed.  Teiy 
long  main  drains  are  to  be  avoided.  Numerous  outlets  iie 
also  objectionable,  from  their  liability  to  obstructioD.  An 
outlet  to  an  area  of  from  ten  to  fifteen  acres  is  agcod 
arrangement  These  outlets  should  be  faced  with  mawa 
work,  and  guarded  by  iron  gratings. 

The  depths  of  the  parallel'  drains  must  next  bedeteM«<fi 
mined.  Li  order  to  obtain  proper  data  for  doing  so,  the 
subsoil  must  be  carefully  examined  by  digging  test^olei 
in  various  places,  and  also  by  taking  advantsge  of  any 
quarries,  deep  ditches,  or  other  cutting  in  the  proximitj, 
Uiat  afford  a  good  section  of  the  ground.  We  have  alreaoj 
expressed  an  opinion  that  the  drains  should  not  be  lesa  thin 
four  feet  deep ;  but  it  is  qmte  possible  that  the  diKoveiT 
at  a  greater  depth  than  four  feet  of  a  seam  of  gravel,  or 
other  very  porous  material  charged  with  water,  underlying 
considerable  portions  of  the  ground,  may  render  it 
expedient  to  carry  the  drains  so  deep  as  o  reach  this  Eean. 
Such  a  seam,  when  furnished  with  anffident  outlets, 
supplies  a  natural  drain  to  the  whole  area  under  which 
it  extends.  When  such  exceptional  cases  are  met  with, 
they  are  predsely  those  in  which  deep  drainb,  si  wide 
intervals,  can  be  trusted  to  dry  the  who  e  area.  When  the 
subsoil  consists  of  a  tenacious  clay  of  x>n8iderable  depth, 
it  is  consideied.by  many  persons  that  a  greater  depth  than 
three  feet  is  unnecessary.  The  greater  depth  is,  howew, 
always  to  be  preferred;  fora  dnon  of  four  feet^  if  it  woks 
at  all,  not  only  does  all  that  a  shallower  one  can  do,  bet 
f reee  from  stagnant  water  a  body  of  subsoil  on  which  the 
other  has  no  effect  at  aU«  It  has  indeed  been  aUeffed  thzt 
such  deep  drains  may  get  so  dosed  over  by  the  day  that 
water  will  stand  above  theuL  If  the  surf  ace  of  clayaoilii 
^nought  into  puddle  by  improper  usage,  water  can  undoubt- 
edly be  made  to  stand  for  a  time  over  the  shallowest  dnin^ 
as  easily  as  over  the  deepest  But  the  contraction  which 
takes  place  in  summer  in  good  alluvial  clays  gradusDy  estab- 
lishes fissures,  by  which  water  reaches  the  drains.  In  sach 
soils  it  is  usually  a  few  years  before  the  full  effect  of  dniiiuDg 
is  attained.  Tbis  is  chiefly  due  to  the  contraction  aod  cm- 
sequent  cracking  of  clay  soils  in  summer  just  referred  to,  m 
partly,  as  Mr  Parkes  thinks,  to  the  mining  operations  of  th« 
common  earth-worm.  Both  of  these  natural  aids  to  diaio^ 
operatevnth greater  force  with  drains  fonrfeetdsepthaDwh^ 
they  are  shallower.  _  The  tardy  poreolation  og,  water  tbroo^ 
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cliijaoils  seems  also  a  reason  why  in  such  cases  it  should  get 
the  benefit  of  a  greater  faU,  by  making  the  drain  deep. 

DiainiQg  is  always  a  ooetly  operation,  and  it  is  therefors 
pecnlisrly  needftil  to  have  it  exeeated  in  such  a  way  that  it 
shall  be  eSectoal  and  permanent     We  adTooate  a  minimnm 
c^di  of  foor  feet,  iMeaoae  of  our  strong  conviction  that 
such  drains  carefully  made  will  be  found  to  have  both  these 
q[uslitiesb    And  this  opinion  is  the  result  of  dear-bought 
eiperienoe^  for  we  have  found  it  necessary  in  our  own  case 
to  re-opeo  a  very  considerable  extent  of  30-inch  drains  in 
oonae<|aence  of  their  haying  totally  failed  to  lay  the  land 
diy,  and  to  replace  them  by  four  feet  ones,  which  have 
pn^  peffectly  efficacious.     In  doing  this  we  have  seen  a 
^inck  dmin  opened  up  and  found  to.be  perfectly  diy,  and 
yA  when  tiie  same  trench  was  deepened  to  four  feet  there 
|was  qifite  a  run  of  water  from  it     Now  also  that  steam 
■  power  1ms  become  available  for  the  tillage  of  the  soil,  and 
10  certain,  at  no  distant  day,  to  be  in  general  requisition  for 
that  purpose/  it  is  peculiarly  expedient  to  have  the  drains 
laid  at  such  a  depth  as  to  admit  of  that  potent  agency  being 
used  for  loosening  the  subsoil  to  depths  hitherto  unattain- 
able, not  only  without  hazard  to  the  drains,  but  with  the 
certsinty  of  greatly  augmenting  their  efficiency.     Therefore 
we  earnestly  dissuade  <dl  parties  who  are  about  to  undertake 
drainage  works  from  giving  ear  to  representations  about 
the  sufficiency  and  economy  of  shallow  drains.     These, 
doabtless,  cost  somewhat  less  to  begin  with,  but  in  thousands 
oS  caaesthey  fail  to  accomplish  the  desired  end,  and  *be 
unfortunate  owners,  after  all  their  outlay,  c^re  Idtt  to  the 
nusezablaaitematiTeof  seeing  their  land  imperfectly  drained, 
or  of  executing  the  works  anew,  and  thus  losing  the  whole 
cost  of  the  first  and  inefficient  ones.     The  extreme  reluctance 
with  which  the  latter  alternative  IB  necessarily  regarded  will 
undoubtedly*  operate,  for  a  long  time  in  keeping  much  land 
that  has  boon  hastily  and  imperfectly  drained  from  partici- 
pating in  Ihe  benefits  of  thorouffh  drainage.     The  distance 
apart  at  which  the  draint  should  be  cut  must  be  determined 
by  the  nature  of  the  subsoil     In  the  most  retentive  clays 
it  need  not  be  less  than  18  feet     On  the  other  hand,  this 
distance  cannot  safely  be  exceeded  in  the  case  of  any  sub- 
soil in  which  dsy  predominates,  although  it  should  not  be 
of  the  most  retentive  kind.     In  all  parts  of  the  country 
instances  abound  in  which  drains  cut  in  such  subsoils,  from 
24  to  30  feet  apart,  have  totally  failed  to  lay  the  land  dry 
When  ground  is  once  pre-occupied  by  drains  too  far  apart, 
there  is  noremedy  but  to  form  a  supplementaty  one  betwixt 
each  pair  of  the  firat  set;  and  thus,  by  exceeding  the  proper 
width  at  first,  the  space  betwiict  the  drains  is  unavoldaoly 
reduced  to  12  ov  15  feet,  although  18  feet  would,  originally 
have  sufficed.    It-  is  Only  with  a  decided  porosicy  in  the 
subsoil,  and  in  proportion  to  the  degree  of  that  porosity, 
that  Hie  space  between  drains  can  safely  be  increased  to  24, 
or  30,  or  36  feet.    In  those  exceptional  cases  in  which 
drains  more  than  36  feet  apart  prove  effectual,  their  success 
is  dua  to  the  principle  on  which  EUdngton's  system  is 
founded.     A  few  years  ago  an  opinion  obtained  currency, 
that  as  the  depth  of  drains  wss  increased  their  width  apart 
might  with  safety  be  increased  in  a  corresponding  ratio. 
Aal  hence  it  came  to  be  confidently  asserted,  that  with  a 
depth  of  5  or  6  feet  a  width  of  from  40  to  60  feet  might 
be  adopted  with  a  certainty  of  success,  even  in  the  case  of 
TetentLve  soils.     We  believe  that  experience  has  already 
demonairated  the  unsoundness  of  this  opinioa     At  cdl 
tventSy  in  recommending  a  minimum  depth  of  4  f  eet»  we  do 
BO  on  the  ground  thdt  (other  things  being  equal)  the  whole 
benefits  of  drainage  are  more  fully  and  certainly  secured  by 
drains  of  this  depth  than  by  those  of  2^  or  3  feet    In 
ordinary  oases  an  increase  of  depth  does  not  compensate  for 
an  imaesBe  of  the  width  apart  of  the  drains.    Draining  can 
be  canied  on  at  all  seasons  but  is  usoal^  beet  dove  in 


summer  or  antumn.  Hie  digging  b  usually  paid  for  bj 
task  work,  and  the  setting  of  the  pipes  by  day's  wagea  A 
thorou|^ily  trustworthy  and  experienced  workman  is  selected 
for  the  latter  work,  with  instructions  to  set  no  pipes  until  ' 
he  is  satisfied  that  the  depth  of  the  drains  and  level  of  the 
bottoms  are  correct  When  the  soil  is  returned  into  the 
drains  all  defects  are  of  course  buried,  and  it  therefore  be- 
hoves tl^B  landlord,  or  his  substitute,  whether  toiant  or 
bailiff,  to  exercise  a  vigilant  oversight  of  draining  operationa 
Unless  carefully  executed  they  cannot  be  efficient ;  and  with- 
out efficient  drainage  ail  other  agricultural  operationa  must 
be  carried  on  under  grievous  disadvantages  The  extent  of 
land  in  Great  Britain  naturally  ao  dry  as  not  to  need  artificial 
drainage  is  veiy  much  less  than  even  practical  farmers,  who 
have  not  studied  the  subject,  are  at  all  aware  ol 

Cylindrical  pipes  with  collars  are  undoubtedly  the  beet  Plpea 
draining  material  that  has  yet  been  discovered  The  collan 
referred  to  are  simply  short  pieces  of  pipe,  just  so  wide  in 
the  bore  as  to  admit  of  the  smaller  pipes  which  form  the 
drain  passing  freely  through  them.  In  use,  one  of  these 
collars  IS  so  placed  as  to  encase  the  ends  of  each  contiguous 
oair  of  tubes,  and  thus  forms  a  loose  fillet  around  each 
joining.  The  ends  of  these  pipes  being  by  this  .means 
securely  kept  in  contact,  a  continuous  canal  for  the  free 
pai.iage  of  water  is  infallibly  insured,  the  joiningi)  are 
guarded  against  the  entrance  pf  mud  or  vermin,  and  yet 
sufficient  space  is  left  for  the  admission  of  water.  Pipes 
of  all  diameters,  from  I  inch  to  16  inches,  are  now  to  be 
had ;  thoSe  from  1  to  2  inches  in  the  bore  are  usei^  for 
subordinate  drains ;  the  larger  sizes  for  sub-main  and  main 
receiving  drains.  Collars  are  used  with  the  smaller  sizes  only, 
large  pipes  not  being  so  liable  to  shift  their  position  as  small 
onea  In  constructing  a  drain,  it  is  of  much  impor:ance 
that  the  bottom  be  cut  out  just  wide  enough  to  admit  the 
pipee  and  no  more.  Pipes,  when  thus  accurately  fitted  in, 
are  much  less  liable  to  derangement  than  when  laid  in 
the  bottom  of  a  trendh  several  times  their  width,  and 
into  which  a  mass  of  loose  earth  must  necessarily  be  re- 
turned This  accurate  fitting  is  now  quite  practicable  in 
the  case  of  soils  tolerably  free  from  stones,  from  the 
excellence  ,of  the  draining  tools  that  have  lately  been 
introduced.  The  following  cut  represents  the  most  import 
ant  of  these  toola       ^^ 

c  and  tf  are  long  [  ^^^ 
tapering  spades  for  ^^ 

digging  out  the  mid-  ^  I»»n 

die  and  bottom  spits, 
a,  d,  and  /  recurved 
scoops  for  clearing 
put  the  debris,  and 
6  a  pipe-layer,  by 
means  of  which  a 
workman  standing 
at  the  margin  of  a 
drain  hooks  up  a 
pipe  and  collar^  and 
deposits  them  easily  {{a  ||'5 
.and  accurately  in  the 
deep  narrow  trench. 

If  a  quicksand  is  encountered  in  constructing  a  drain,  il 
will  be  found  expedient  to  put  a  layer  of  straw  in  "die  bottom 
of  the  trench,  and  then,  instead  of  the  ordinary  pipe  and 
collar,  to  use  at  such  a  place  a  double  set  of  pipes — one 
within  the  other — taking  eare  that  the  joinings  of  the  nner 
set  are  covered  by  the  centres  of  the  outer  ones  By  such 
precautions  the  water  gets  vent,  and  the  running  sand  is 
excluded  from  the  dram.  When  a  brook  has  been  diverted 
from  its  natural  course  for  mill-power  or  irrigating  purposes, 
it  often  happens  that  portions  of  land  are  thereby  deprived 
of  the  outfdL  required  to  admit  of  their  being  drained  to 
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A  proper  dtptXL  Id  such  cases  it  is  frequently  practicable 
(k>  obtain  the  needed  outlet  by  carrying  a  main  drain  through 
below  the  water-course,  by  using  at  that  point  a  few  yards  of 
e&st-iron  pipe,  and  carefuliy  fiihng  up  the  trench  with  clay 
paddle,  so  that  there  maybe  oo  leakage  from  the  water-course 
intothedram.  WlulethisiBbeingdonethewatermusteitherbe 
Slimed  off  or  carried  over  the  temporary  gap  in  a  wooden  trough. 
Cott  The  cost  of  draimng  is  so  much  inBuenced  by  the  ever- 

wyiDg  price  of  labour  and  materials,  and  by  the  stdj  more 
wymg  character  of  the  land  to  be  operated  upon,  that  it  is 
impossible  to  give  an  estimate  of  the  cost  that  will  admit 
of  general  application.  The  following  tabular  data,  ta£en 
chiefly  from  Mr  Bailey  Denton's  valuable  treatise,  are  pre- 
sented to  aid  those  who  wish  to  form  such  an  estimate : — 

.Table  I. — Showing  the  nwnbtr  of  rods  of  dram  per  acre  at  given 
distances  apart,  and  tJu  number  ^  pipes  of  gwen  lengths 
requvred  per  aers. 


InterraU 

bonreen 

Bods  per 

IMQCb 

l»4Deli 

I4.lttd) 

16-iDCh 

tbednlnf 

acr«. 

ptp«^ 

pipe*. 

ptpM. 

pifMl. 

mitai. 

18 

146| 

24  0 

2284 

2074 

1936 

21 

\2^ 

2074 

1915 

1778 

1659 

24 

110 

1815 

1676 

1555 

1452 

27 

971 

1013 

1480 

1383 

1290 

80 

88 

1452 

1840 

1244 

1161 

TaBLI  IL^-Showing  Ike  cost  of  draining  per  acrt  al  different 
viUitrvais  hetween  the  drains. 
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Labour,  catting  and  filling 

io  At  6s.  per  rod 

Materud,   pipes  for  minor 

dniDS,  Ids.  per  1000 

HAolage,  two  miles,  and  de- 

bvery  in  fields  st  2a.  6d. 

per  1000 

Pipe-tayiog  and  finishing, 

Id.  per  rod 

Buperiatendonce,  foreman.. 

Extra  for  mains 

IroD-oatlet  Pipes,  and  ma- 

aonrj,  ana  extra  labour.. 

ToUl 

Add  for  collars,  li  used 


£  s.  d. 

8  18  4 

2   6  9 


IS  feet 
apvt. 


JC  ff.  d.\£,  s  d. 
8   21012  15 


1 19    2^1  14   8 


0    8  4,0 


(012 
0  5 
0    2 


0    1   6 


7   6    I 
1    2  10 


8   8  11 


Slleet 
•pw 


94  feet 

•part. 


£  s.d. 
811 


02 


21010 
00 


5   6|o    4 
0   6:0    9 


27  feet 
apart. 


80  feet 
•pert. 


£  Sd 
2    4   0 


110   6 


90    4  8 
9  2 


1    7  5 


0    8  9 


00 


lis 


0    8   2|0    7  4 

5  0 

0    2  0 

0    1  6 


5    OjO    6  00    5  010    5  0 
2   010    2  00    2  0 

1    610    1   6 


k)    1    6 


6    6    615  11    8 
019    70  17 


7    6   06    8  95  15  7 


5    0  4 
15 


Ik) 


4  11    0 
13  8 


80 


5    4  8 


Various  attempts  have  from  time  to  time  been  made  to 
lower  the  cost  of  draimng  land  by  the  direct  applicatioD  of 
animal  or  steam  power  to  the  work  of  excavatioo.     Hie 


Steam  Draimng  Plough. 


A  Engine. 
a  Large  dram. 
a  I  SmaU  dram. 
B  B<  Snatch  blocki 
C  Ancbov 
/  Urif e  rope 

S  PuUrjr  ati  ached  topkmgh. 
P  Drainlng-plOtti^tL 
G  SmaU  rope. 
U  AflciM»r  and  eheeTe  f  oi  tmaU  xope. 


most  successful  of  these  attempts  is  the  steam-draining 
apparatus  invented  by  Mr  John  Fowler  of  Bristol,  usually 


called  Fowler^ s  draining  pUmgk.  •  A  six -horse  portable 
steam-enguie  is  anchored  in  one  comer  of  the  field  to  be 
drained  It  gives  motion  to  two  drums,  to  each  of  which 
a  rope  &00  yards  long  is  attached,  the  one  uncoiling  as  the 
other  IS  wound  up  These  ropes  pass  round  blocks  which 
are  anchored  at  each  end  of  the  intended  line  of  drain,  aod 
are  attached  one  to  the  front  and  the  other  to  the  hinder  eod 
of  the  draimng  apparatua  This  coniiists  of  a  framework, 
in  which  IS  fixed,  at  aoy  required  depth  not  exceeding  3} 
feet,  a  strong  coulter  termmatmg  in  a  short  nunzontai  bar 
of  cylindrical  iron,  with  a  piece  of  rope  attached  to  it.  oo 
which  a  convenient  number  of  drain  pipes  are  strung.  Ths 
frame  being  pulled  along  by  the  engine,  the  coulter  is  forced 
through  the  soil  at  a  regulated  depth,  aod  deposits  its  jBinog 
of  pipes  with  unerring  accuracy,  thus  forming,  as  it  proceeds, 
a  perfect  draia  The  supply  of  pipes  is  kept  up  by  mesu 
of  holes  previously  dug  in  the  line  of  the  drain,  at  distances 
corresponding  to  the  length  of  the  rope  on  which  they  are 
strung.  This  machine  was  subjected  to  a  very  thorough 
tnal  at  the  meetmg  of  the  Royal  Agricultural  Society  of 
England  at  Lincoln  m  1854.  on  which  occssion  a  si]t«; 
medal  and  very  high  commendation  were  awarded  to  it  la 
Match  1855  it  was  pubhcly  stated  that  live  of  these  us 
plements  are  now  at  work  m  different  |>arts  of  Enghai, 
and  that  alr^dy  10,000  acres  of  land  have  been  draiuedby 
means  of  them.  At  the  Lincoln  tnal  it  was  satiatactonh 
proved  that  this  implement  could  work  at  a  depth  of  %\ 
fe^t.  As  It  moved  along,  the  sod  on  each  side,  to  tbe 
width  of  2  or  3  feet,  seemed  to  be  loosened.  It  is  therefore 
probable  that  this  implement,  or  at  least  one  propelled  on 
the  same  prmaple,  may  yet  be  used  aa  a  subsoil  cbsw- 
tegrator. 

A  great  stimulus  has  recently  been  given  to  the  iznp^o▼^  ^f' 
ment  of  land  by  the  pasamg  of  a  senes  of  Acts  of  Parba-  ^ 
ment,  which  have  removed  certain  obstacles  that  effeetudl; 
hindered  the  mvestment  of  capital  in  works  of  drainage 
and  kindred  ameliorations.  By  the  first  of  these  Acta, 
passed  in  1846.  a  sum  of  £4,000,000  of  the  public  money 
was  authorised  to  be  advanced  to  landowners  to  be  expended 
m  draining  their  lands.  The  Enclosure  Conumasionen 
were  charged  with  the  allocation  of  this  money  aod  the 
superintendence  of  its  outlay.  The  most  important  pro- 
visions of  this  Act  are  that  it  enables  the  possessois  of 
entailed  estates  (equally  with  others)  to  share  in  the  beoefiti 
of  this  fund  ;  that  it  provides,  on  terms  very  favourable  to 
the  borrower,  for  the  repayment  of  the  money  so  advanced 
by  twenty-two  annual  instalments  ;  that  before  sanccioniflg 
the  expenditure  of  these  funds  on  drainage  works,  the  com- 
missioners must  have  a  report  from  a  qualified  inspector, 
to  the  efi'ect  that  they  are  likely  to  prove  remunerative ,  and, 
finally,  that  the  works  must  be  performed  according  to 
specifications  prepared  by  the  inspector,  and  approved  by 
the  commissioners,  who  have  seldom  allowed  of  a  less  depth 
of  dram  than  3^  feet  By  the  end  of  the  year  1854  the 
whole  of  this  money  was  allocated,  and  more  than  half  ^ 
it  actually  expended.  Scottish  landowners  were  so  prcwapt 
to  discern,  and  so  eager  to  a^ail  themselves  of  this  pobk 
fund,  that  more  than  half  of  it  fell  to  their  share.  The 
great  success  of  this  measure,  and  the  rapid  absorption  cf 
the  fund  provided  by  it,  soon  led  to  further  legislative  Acta, 
by  which  prwaxt  capUul  has  been  rendered  available  for 
the  improvement  of  land,  by  drauung  and  otherwise,  oo 
conditioofi  similar  to  those  just  enumerated.  These  Act! 
are — 

\st,  The  Private  Moneys  Drainage  Act  (12  aod  1 3  Tick 
c.  100),  limited  to  draimng. 

'2d,  The  West  of  England,  or  South-West  Land  Vasm 
Company's  Act  (11  and  12  Vict,  c.  142),  f or  the  p«rpoie 
of  draimng,  imgatiou  and  warping,  emhankififr  recUinung 
and  enclosing,  and  road-making. 
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8^  The  QenanlLand-Drunage  and  Improyement  Com^ 
fanya  Aet  (12  and  13  Vict  cl  91),  for  the  purposes  of* 
draining;  irrigating  and  warping,  embanking,  redaiming 
and  endowing,  road-making  and  erecting  f arm-buiidinga. 

4th^  The  Lands  Improyement  Company's  Act  (16  and 
17  Vkt  a  154),  for  the  same  purposes  as  the  aboye,  with 
the  addition  of  planting  for  shelter.  This  company's 
powers  extend  to  Scotland. 

By  these  Aets  ample  proyision  ii  made  for  rendering  the 
dormant  capital  oi  the  country  ayailable  for  the  improyement 
of  its.  soil  To  the  owners  of  entailed  estates  they  are 
peculiarly  yaluable,  f ro^  the  power  which  they  giye  to  them 
of  chaiging  the  cost  of  draining,  &c.^  upon  the  inheritance. 
If  such  owners  apply  their  own  priyate  funds  in  effecting 
improvements  of  this  kind,  they  are  enabled,  through  the 
medium  of  these  companies,  to  take  a  rent-charge  on  their 
estates  for  repayment  of  the  money  they  so  expend,  orer 
which  they  retain  personal  control,  so  that  they  can  be- 
queath as  they  choose  the  rent^charge  payable  by  Iheir  suc- 
cessor. Besides  their  direct  benefits,  these  Drainage  Acts 
haye  ahready  produced  some  yery  important  indirect  f ruita 
They  have  led  to  many  improyements  in  the  manner  of 
accomplialiing  the  works  to  which  they  relate,  to  the  wide 
and  rapid  diseemination  of  improved  modes  of  draining, 
Ac,  and,  in  particular,  they  haye  had  the  effect  of  creating, 
or  at  leaat  of  greatly  multiplying -and  accrediting,  a  staff  of 
skilful  and  experienced  draining  engineers^  of  whose  sendees 
all  who  are  about  to  engage  in  draining  ^uid  similar  works 
irill  do  well  to  avail  theipselyes. 

Section  3. — Removal  of  EorUifati  Stones. 

tlewbf  reclaimed  lands,  and  eyen  those  that  haye  long  bseo 
under  tillage,  are  frequently  much  tocnmbered  with  earth- 
fast  stonea  This  if9  particularly  the  case  in  many  parts  of 
Scotland.  Their  remoyal  is  always  desirable,  though  neces- 
larily  aoeompanied  with  much  trouble -and  expense.  In 
our  personal  practice  we  have  proceeded  in  tlus  way.  In 
giving  the  autumn  furrow  preparatory  to  a  fallow  crop, 
each  ploughman  carries  with  him  a  few  branches  of  fir  or 
beech,  one  of  which  he  sticks  in  above  each  stone  encoun- 
tered by  his  plough.  If  the'stones  are  numerous,  particu- 
larly at  certain  places,  two  labourers,  provided  with  a  pick, 
a  spade,  and  a  long  wooden  lever  shod  with  iron,  attend 
upon  the  ploughs,  and  remove  as  many  of  the  stones  as 
they  can,  while  yet  partially  uncovered  by  the  recent  furrow. 
Those  ihus  dug  up  are  rolled  aside  upon  the  ploughed  land. 
When  the  land  gets  dry  enough  in  spring,  those  not.  got 
out  at  the  time  ^  ploughing  are  discovered  by  means  of  the 
twigs,  and  are  then  dug  up.  Such  as  can  be  lifted  by  one 
man  are  carted  off  as  ihey  are,  but  those  of  the  larger  class 
must  lirst  be  reduced  by  a  sledge  hammer.  They  yield  to 
the  hammer  more  easily  after  a  few  days'  exposure  to  drought 
than  when  attacked  as  soon  as  dug  up.  Before  attempting 
to  break  very  large  boulders  a  brisk  fire  of  dried  gorse  or 
brushwood  is  kept  up  over  them  until  they  are  heated, 
after  which  a  few  smart  blows  from  the  hammer  shiver  them 
completely.  Portions  of  otherwise  good  land  are  sometimes 
so  foil  of  tliese  boulders,  that  to  ^render  it  available,  the 
stones  must  be  got  rid  of  l^  trenching  the  whole  to  a  con- 
siderable depth.  When  ploughing  by  steam-power  becomes 
general,  a  prefiminary  trenching  of  this  kind  will  in  many 
eases  be  requisite  before  tillage  instrun^ents  thus  propelled 
can  be  used  with  safety. 

Sedion  4. — Paring  and  Sumw^, 
Paring  and  burning  have,  from  lan  early  period,  been  re- 
sorted to  for  the  more  speedy  subduing  of  a  rough  uncultured 
surface.  This  is  still  the  most  approved  method  of  dealing 
whh  aach  cases,  as  well  as  with  any  tou^  old  sward  which 
ift  a^do  to  be  ^objedted  to  tillage.    In  setting  about  th^ 


operation,  which  is  usually  done  in  March  or  April,  a  turf, 
not  exceeding  an  inch  in  thickness,  is  first  peeled  off  in 
successive  stripes  by  a  paring-plough  drawn  by  two  horses, 
or  by  the  breast-plough  already  described.  These  turfs 
are  first  set  on  edge  and  partially  dried,  after  which  they 
are  collected  into  heaps,  and  burned,  or  rather  charred  The 
ashes  are  immediately  spread  over  the  surface,  and  ploughed 
in  with  a  light  furrow.  £y  this  process  the  matted  roots 
of  the  pasture  plants,  the  seeds  of  weeds,  and  the  eggs  and 
larvae  of  innumerable  insects,  are  at  once  got  rid  of,  and  a 
highly  stimulating  'top-dressing  is  supplied  to  the  land.  A 
crop  of  turnips  or  rape  is  then  diilled  on  the  flat,  and  fed 
off  by  sheep,  after  which  the  land  is  usually  in  prime  con- 
dition for  bearing  a  crop  of  grain.  This  practice  is  unsuit- 
able for  sandy  soils,  which  it  only  renders  more  sterile ;  but 
when  clay  or  peat  prevails,  its  beneficial  effects  are  indisput* 
abki  We  shall,  in  the  sequel,  give  an  example  of  its  recent 
successful  applio&tion. 

iS^ioft  5. — Levelling. 

Land,  when  subjected  to  the  plough  for  the  first  time, 
abounds  not  unfrequently  with  abrupt  hollows  and  pro- 
tuberances, which  impede  tillage  operations.  These  can 
be  readily  levelled  by  means  of  a  box  shaped  like  a 
huge  dust-pan,  the  front  part  being  shod  with  iron,  and 
a  pair  of  handles  attached  behind.  This  levelling-box  is 
drawn  by  a  pair  of  horses.  Being  directed  against  a  promi- 
nent part,  it  scoops  up  its  fill  of  soil,  with  which  it  slides 
along  sledge-fashion  to  the  place  where  it  ii  to  discbarge 
its  load,  which  it  does  by  canting  over,  on  tfie  ploughman 
disengaging  the  handles. 

In  all  parts  of  Qreat  Britain,  abundance  of  pasture  land, 
and  often  tillage  land  also,  is  to  be  met  with  lying  in  broad, 
highly  raised,  serpentine  ridges.  These  seem  to  have 
originated  when  teams  of  six  or  eight  bullocks  were  used  in 
ploughing ;  and  it  has  been  suggested  that  this  curvature 
of  the  ridges  at  first  arose  from  its  being  easier  to  turn  these 
long  teams  at  the  end  of  each  land  by  sweeping  round  in 
a  curve  than  by  driving  straight  out  The  very  brood  head 
lands  found  in  connection  with  these  curved  ridges  point  to 
the  same  fact  A  theory  still  lingers  among  our  peasantry, 
that  "  water  runs  better  in  a  crooked  furrow  than  in  a 
straight  one,"  and  has  probably  been  handed  down  since 
the  discovered  awkwardGiess  of  curved  ridges  was  first  seen 
to  need  some  plausible  apology.  These  immense,  wave- 
like  ridges  are  certainly  a  great  annoyance  to  the  inodem 
cultivator;  but  still  the  sudden  levelling  of  them  is  accom- 
panied with  so  much  risk,  that  it  is  usuaUy  better  to  cut 
drains  in  the  intervening  JioUows,  and  plough  aslant  them 
in  straight  lines,  by  which  means  a  gradual  approximation 
to  a  level  surface  is  made.  A  field  in  our  own  occupation, 
which  was  levelled,  by  cleaving  down  the  old  crooked  ridges, 
fifty  years  ago,  still  ^ows,  by  alternate  curving  bands* of 
greaicr  and  less  luxuriance,  the  exact  site  of  the  crowns  and 
furrows  of  the  ancient  ridges. 

Section  6.-^Trenchinff. 

But  for  its  tedionsness  and  costliness,  trenching  two  or 
three  epits  deep  by  spade  or  fork  is  certainly  the  most  effectual 
means  for  at  once  removing  obstructions,  levelling  the  surface, 
and  perfecting  the  draiiiage  by  thoroughly  loosening  the 
subsoil  For  the  reasons  mentioned,  it  is  seldom  resorted 
to  on  a  large  scale.  But  it  is  becoming  a  common  practice, 
with  careful  farmers,  to  have  those  patches  of  ground  in 
the  comers,  and  by  the  fences  of  fields,  which  are  missed 
in  ploughing,  gone  over  with  the  trenching-fork.  The 
additional  crop  thus  obtained  may  fail  to  compensate  for 
this  hand-til^ge,  but  it  is  vindicated  on  the  ground  that 
these  corners  and  margins  are  the  nurseries  of  weeds  whiclj 
it  is  profitable  to  destroy. 
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CHAPTER  VIIL 

TUXAGB  OPERATIONS. 

Stdion  1. — Ploughing, 

When  the  nataral  green  sward,  or  ground  that  has  been 
deared  of  a  cultivated  crop,  is  to  be  prepared  for  the  sowing 
or  planting  of  further  crops,  the  plough  leads  the  way  in 
beting  up  the  compact  surface,  by  cutting  from  it  succes- 
sive slices,  averaging  about  ten  inches  in  breadth  by  seven 
in  depth,  which  it  turns  half  over  upon  each  other  to  the 
right-hand  side.  This  turning  of  the  'slices  or  furrows  to 
one  side  only  renders  it  necessary  to  square  off  the  space 
to  be  ploughed  into  parallelograms,  half  the  slices  of  which 
are  laid  the  one  way  and  the  other  lialf  the  other,  by  the 
going  and  returning  of  the  plough.  These  parallel  spaces 
are  variously  termed  ridges,  stetches,  Ulnds,  or  feiringSf  which 
in  practice  vary  in  width  from  a  few  furrows  to  30  yards. 
When  veiy  narrow  spaces  are  used,  a  waste  of  labour  ensues, 
from  the  necessity  of  opening  out  and  then  reclosing  an 
extra  number  of  index  or  guiding  furrows ;  while  very  wide 
ones  involve  a  similar  waste  from  the  distance  which  the 
plough  must  go  empty  in  traversing  at  the  ends.  The  spaces 
thus  formed  by  equd  nimibers  of  furrow-slices  turned  from 
opposite  sides  have  necessarily  a  rounded  outline,  and  are 
separated  by  open  channels,  In  a  moist  climate  and  im- 
pervious soil,  this  ridging  of  the  surface  causes  rain-water 
to  pass  off  more  rapidly,  and  keeps  the  soil  drier  than  would 
be  the  case  if  it  was  kept  flat  Hence  the  cultivated  lands 
of  Great  Britain  almost  invariably  exhibit  this  ridged  form 
of  surface.  Until  the  art  of  under-ground  draining  was 
discovered,  this  was  indeed  the  only  mode  of  keeping 
cultivated  ground  tolerably  dry.  Put  it  is  at  best  a  very 
defective  method,  and  attended  by  many  disadvantages. 
When  land  is  naturally  dry,  or  has  been  made  so  by  thorough 
drainage,  the  flatter  its  surface  is  kept  the  better  for  the 
crops  grown  upon  it  '  We  are  not  forgetful  that  there  are, 
in  various  parts  of  Great  Britain,  clays  so  impervious  that 
probably  no  amount  of  draining  or  disintegration  of  the 
subsoil  wiQ  render  it  safe  to  dispense  with  ridging.  These, 
however,  are  exceptional  cases,  and,  as  a  rule,  such  a  con- 
dition of  soil  and  subsoil  should  bo  aimed  at  as  will  admiC 
of  this  rude  expedient  of  ridging  being  altogether  dispensed 
with.  Unless  land  can  absorb  the  whole  rain  which  falls 
upon  it,  its  full  range  of  fertility  cannot  be  developed ;  for 
the  same  showers  which  aggravate  the  coldness  and  sterility 
of  impervious  and  already  saturated  soils  carry  down  with 
them,  and  impart  to  those  that  are  pervious,  ever  fresh  sup- 
plies of  genial  influences.  Instead,  then,,  of  this  perennial 
source  of  fertility  being  encouraged  to  run  off  by  surface 
channels,  or  to  stagnate  in  the  soil  and  become  its  bane, 
let  provision  be  made  for  its  free  percolation-  through  an 
open  stratum  several  feet  in  thickness,  and  then  for  its  escape 
by  drains  of  such  depth  and  frequency  as  each  particular 
case  requires.  When  this  is  attained,  a  flat  surface  will 
generally  be  preserved,  as  alike  conducive  to  the  welfare 
of  the  crops  and  to  the  successful  emplo3rment  of  machinery 
for  sowing,  weeding,  and  reaping  them. 

In  all  treatises  on  British  agriculture  of  a  date  anterior 
to  the  first  quarter  of  the  present  century,  we  find  great 
stress  laid  on  the  proper  formation  of  the  ridges,  careful 
cleaning  out  of  the  separating  channels  or  water-furrows, 
and  drawing  and  spading  out  of  cross-cuts  in  all  hollows,  so 
that  no  water  may  stagnate  on  the  surface  of  the  field.  As 
thorough  under-draining  makes  progress,  such  directions  are 
becoming  obsolete.  But  whether  ridging  or  flat  work  is 
u*-ed,  the  one-sided  action  of  the  plough  renders  it  necessary, 
in  setting  about  the  ploughing  of  a  field,  to  mark  it  off  into 
parallel  spaces  by  a  series  of  equi-distant  straight  lines. 
JSuppofilng  the  Hne  of  fence,  at  the  side  at  which  he  begins, 
to  bcStntight,  the  |)loiighmaii  take$  this  as  his  base  line ; 


and  measuring  from  it,  erects  his  three  or  more  feiring  poles 
perfectly  in  line,  at  a  distance  from  the  fence  equal  to  half 
the  width  of  the  ridges  or  spaces  m  which  it  is  proposed 
to  plough  the  field.  This  operation — called  in  Scotland 
feiring  the  land-*-is  usually  entrusted  to  the  most  skilful 
ploughman  on  each  farm,  and  is  regarded  as  a  post  of  honour. 
Having  drawn  a  furrow  m  the  exact  line  of  hjs  poles,  which 
practice  enables  him  to  do  with  an  accuracy  truly  admirable, 
he  proceeds,  using  always  the  last  furrow  as  a  fresh  base 
from  which  to  measure  the  next  one,  until  the  field  is  all 
marked  off.  When  this  is  done,  it  presents  the  appearance 
of  a  neatly  ruled  sheet  of  paper.  Besides  the  poles  just 
referred  to,  the  ploughman  is  frequently  furnished  with  a 
cross  staff,  by  moans  of  which  he  first  of  all  marks  off  two 
or  more  lines  perpendicular  to  the  straight  side  at  which 
he  commences,  and  along  these  he  measures  with  his  poles, 
which  are  graduated  for  the  purpose,  in  laying  off  his  parallel 
lines.  This  feiring  is  on^y  required  when  a'  process  of 
fallowing,  in  preparation  for  green  crop,  has  obliterated  the 
former  ridges.  In  breaking  up  clover  lea  or  older  swanL 
the  ploughman  begins  at  the  open  furrows,  which  afford 
him  a  sufficient  guide. 

In  ploughing  for  a  seed-bed  the  furrow-slice  is  usually 
cut  about  five  inches  deep.  In  the  case  of  lea,  it  should 
be  turned  over  unbroken,  of  uniform  thickness,  and  laid 
quite  close  upon  the  preceding  one,  so  as  to  hide  all  green 
sward.  The  improved  wheel-plough  already  referred  to  does 
this  work  very  beautifully,  cutting  out  the  shce  perfectly 
square  from  the  bottom  6f  the  furrow.  The  perfect  uniform* 
ity  in  the  width  and  depth  of  the  slices  cut  by  it  permits 
the  harrows  to  act  equally  upon  the  whole  surface.  When 
the  slice  is  cut  unevenly,  they  draw  the  loosened  soil  froo 
the  prominences  into  the  hollows,  so  that  one  part  is  scraped 
bare,  and  the  other  remains  untouched  and  unbroken.  TLii 
must  necessarily  yield  a  poor  seed-bed,  and  contracts  uc 
favourably  with  the  uniform  tilth  produced  by  hano\i.iDg 
after  such  work  as  these  wheel-ploughs  invariably  pniduce. 
In  the  Lothians  and  west  of  Scotland,  a  form  of  plough  is 
much  used  for  ploughing  lea,  which  cuts  out  the  slice  with 
an  acute  angle  at  the-  land  side.  This,  when  turned  otct, 
stands  up  with  a  sharp  ridge,  which  looks  particularly  well 
and  offers  a  good  subject  for  harrows  to  work  upon.  But 
if  a  few  of  these  furrow-slices  are  removed,  the  firm  earth 
below  exhibits  the  same  ribbed  appearance  as  the  newiy 
ploughed  surface,  instead  of  the  dear  level  sole  on  which 
the  right-angled  slice  cut  by  the  wheel-plough  is  laid  over 
so  as  to  rest  upon  its  lower. angla  This  ribbing  of  the 
unstirred  subsoil  is  exceedingly  objectionable  in  all  kinds 
of  ploughing. 

In  the  autumn  proughing  of  stubble-ground  in  preparation 
for  the  root-crops  of  the  following  season,  a  much  deeper 
furrow  is  turned  over  than  for  a  seed-furrow.  In  ordinary 
cases  it  should  not  be  less  than  nine  inches,  while  in  veiy 
many,  if  ten  or  twelve  can  be  attained,  so  much  the  better 
In  all  deep  soils  this  bringing  up  and  mixing  with  the  sor 
face  of  fresh  material  from  below  is  highly  beneficial.  It 
must  not,  however,  be  practised  indiscriminately.  Siliceous 
and  peaty  soils  need  compactness,  and  to  .have  the  soil  that 
has  been  artificially  enriched  kept  a-top.  For  such  deep 
work  as  we  have  noticed  above,  three  or  even  four  horses 
are  frequently  yoked  to  the  plough  When  a  field  slope* 
considerably  one  way,  it  is  good  practice  to  work  the  plough 
down  the  slope  only,  and  return  without  a  furrow.  A 
pair  of  horses  working  in  this  way  will  turn  as  deep  « 
furrow,  and  get  over  as  much  ground,  as  three  wiU  do  talang 
a  furrow  both  ways,  and  with  less  fatigue  to  themselves 
and  to  the  ploughman.  After  bringing  a  heavy  furrow 
downhill,  they  get  recruited  in  stepping  briskly  back  with 
only  the  plough  to  draw.  This  mode  of  ploughing  <>" 
furrow  doum  the  slope  tends  less  to  gather  the  9(^  <^ 
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word  the  bottom  than  by  luing  a  turn- wrest  plough  across 
the  slopes  It  is  while  giving  this  deep  autumn  furrow 
that  the  subsoil  plough  is  used.  It  follows  in  the  wake 
o(  the  common  plough,  and  breaks  and  stirs  the  subsoil, 
but  without  raising  it  to  the  surface.  This  is  a  laborious 
operation,  and  engrosses  too  much  of  the  horse-power  of  the 
fann  to  admit  of  large  breadths  being  overtaken  in  any  one 
season.  In  all  indurated? subsoils,  however,  it  repays  its 
cost;  for  when  once  thoxoughly  done,  it  diminishes-  the 
labour  of  ordinary  ploughiigs  for  several  succeeding  rota- 
tions, aids  the  drainage,  and  adds  to  the  ^fertility  of  the  soil 
It  IS  in  the  performance  o  this  deep  autumn  tillage  and 
breaking  up  of  the  subsoil,  that  the  steam-engine,  with 
appropriate  tackle,  has  .begun  to  play  an  important  part, 
and  for  which  it  will  probably  one  day  supersede  all  other 
means. 

Section  2. — Harrowing^  &c 
The  harrow,  cultivator,  and  roller,  are  all  more  simple  in 
their  action  and  more  easily  managed  than  the  plough.    Har« 
roving  i^  Vnoet  effective  when  the  hprses  step  briskly  along. 
The  tines  are  tiien  not  merely  drawn  through  tne  soil, 
bat,  in  their  combined  swinging  and  forward  movement, 
stnkt  into  it  with  considerable  forc^     It  is  with  refei^ce 
to  this  that  a  single  application  of  this  implement  is  called 
a  stroke  of  the  hairowa.     Boilers  are  used  to  aid  in  pulveris-. 
i  :g  and  cleaning  the  soil,  by  bruising  clods  and  lumps  of 
t.  aglcd  roots  and  earth  t  hich  the  other  implements  have 
b;  jught  a-top ;  .in  smoothing  the  surface  for  the  reception 
0;  small  seeds,  or  the  better  operation  of  the  scythe  and 
ether  implements;  and  for  consolidating  soil  that,  is  too. 
li  ^  in  its  texture.     Except  for  the  latter  purpose,  light 
r  ilers  are  much  superior  to  heavy  ones.     When  it  is  wanted, 
l.y  example,  to  bruise  clot^  of  quickens,  that  the  after 
h  .rrowing  may  more  thoroughly  free  the  roots  from  the 
&>laering  earth,  a  light  cast-iron  roller,  say  of  5  cwt;,  driwn 
by  one  horse,  effects  this  pnipose  as  thoroughly  as  one  double 
tLo  weight  drawn  by  a  pair, — and  does  it,  mokeover,  in  much 
Irj  lime,  at  leas  than  half  the  expense,  and  ivithout  in- 
juriously consolidatng  the  "free  soil     These  light  rollers 
are  conveniently  wcrkec  in  pairs,  the  pbughman  driving 
Olid  horse  and  leading  the  otiier.     With  a  pair  of  active 
horses,  and  such  rol'ers,  a  good  deal  more  than  dcMe  the 
8i}ace  can  be  rolled  in  a(.day,  than  by  yoking  them  both  to 
one  heavy  one  of  th.  same  length  of  cylinder.     For  mere 
clr;d-crushing,  provided  the  clods  are  moist,  the  Norwegian 
harrow  is  superior  to  any  roller;  and  for  compressing  a 
lovje  surface  or  checking  wire-worm,  serrated  or  smooth- 
evl^  discs,  such  a?  Cro83kill!s  or  Cambridge's,  are  better 
ih'iii  smooth  cylinders  of  the  same  weight,  so  that  the 
h':&vy  smooth  roller  requiring  two  or  more  horses  to  draw 
it,  is  snperseded  by  better  implements  for  all  purposes  where 
refers  are  xised  at  all,  unless  it  be  for  the  rolling  of  the 
g.iise-Iands. 

As  a  genebl  rule  none  of  these  tillage  operations  can  be 
X^erformed  to  adva|  tage  when  the  soil  is  wet  When  rain 
Lis  inopportunely  there  Ib  a  strong  temptation  to  push 
en  the  field  opehtiions,  before  the  soil  has  recovered  the 
pioper  state  gI  dirness.  When  this  is  done  the  farmer 
almost  inrariably  finds  in  the  issue  that  the  more  haste  he 
liiakes  Uie  worse  h<  speeds.  Soils  with  a  good  deal  of  cl4y  in 
tiivdr  composition  are  peculiarly  susceptible  of  iniury  in  this 
v'iy.  Nice  discrimination  is  needed  to  handle  them  anght 
Trtey  require,  moreover,  a  full  stock  of  well-conditioned 
I'^i'ses,  that  the  work  may  be  pushed  rapidly  through 
is  favourable  weather.  To  manage  such  soils  success- 
fully, especially  ichen  root  crops  are  grown,  tries  the  skill 
ct  the  fanner  to  the  utmost  So  at  least  it  has  hitiherto 
been ;  but  "^th  steam-power  to  aid  him,  Ihere  is  now  a 
piobabifity  that  the  clay  land  farmer,  by  being  able  to 
treak  ap  his  soil  without  treading  it,  and  to  get  through 


with  a  large  extent  of  tillage  when  his  land  is  In  trim  for 
it,  may  find  it  practicable  to  grow  root\  crops  on  equal 
terms  with  the  ooeupier  of  freer  soil 

Section  3. — PaUowing^ 
When,  by  such  operations  as  have  now  been  described. 
Land  has  been  reclaimed  from  its  natural  state,  and  rendered 
fit  for  the  purposes  of  the  husbandman,  it  is  everywhere 
so  charged  with  the  germs  of  weeds,  most  of  whi^  possess 
in  a  remarkable  degree  the  power  of  reproducoon  and 
multiplication,  that  it  is  only  oy  the  most  incessant  and 
vigorous  efforts  he  can  restrain  them  from  encroaching  upon 
his  cultivated  crops,  and  regaining  entire  possession  of  the 
soil  He  can  do  much  towards  this  by  ordinary  tillage, 
and  by  sowing  his  crops  in  rows,  and  hoeing  in  the  inter- 
vals during  the  early  8tr\ge8  of  their  growth  But  if  bis 
efforts  are  restricted  to  such  measures  only,  the  battle  will 
soon  go  against  him.  Besides  this,  all  arable  soils  in 
which  day  predominates,  particularly  when  undrained,  have 
such  a  determined  tendency  to  become  compact  and  soured, 
that  under  ordinary  efforts  they  fail  to  yield  a  genial  seed- 
bed. There  is  a  necessity,  therefore,  for  having  recourse, 
from  time  to  time,  to  that  ameliorating  process  of  lengthened 
tillage  called  fallowing.  This  process  begins  in  autumn, 
immediately  after  the  removal  from  the  grotmd  of  the 
cereal  crop,  which  had  been  sown  upon  the  land  newly 
broken  up  from  clover  lea  or  natural  sward,  and  extends 
either  to  the  time  for  sowing  turnips  and  analogous  crops 
in  the  following  spring,  or  is  continued  during  the  entire 
summer  in  preparation  for  autumn-sown  wheat  We  shall 
^rst  describe  that  modification. of  the  fallowing  process  by 
which 'the  soil  is  prepared  for  the  sowing  of  drilled  green 
crops,  and  then  the  more  prolonged  form  of  it  usually  called 
summer  or  naked  fallow. 

Green  Crop  Fallow. 

The  object  aimed  at. being  the  thorough  disintegration 
and  cleanmg  of  the  soil,  the  usual  practice  is  to  begin  by 
ploughing^  as  deeply  as  is  found  practicable.     This  first  or 
autunoin  furrow  is  acoordingly  turned  over  to  a  depth  of  tf 
or  9   inches ;  or  by  using  a  stronger  plough  drawn  bj 
three  or  four  horses,  it  is  carried  to  1 2  inches  in  depth ;  and 
in  some  cas^s,  by  following  with  a  subsoil  plough  in  the 
wake  -of  the  common  one,  the  soil  is  stirred  to  the  depth 
of  14  or  16  inches.     AH  cultivators  are  agreed  as  to  the 
importance  of  thus  deeply  and  effectually  dtisihtegrating  all 
soils  that  are  naturally  dry  or  thoroughly  drained.     In  the 
case  of  undrained  lands,  and  even  of  very  unctuous  clkys, 
although  well  drained,  such  deep  stirring  of  the  soil  in 
autunm  does  but  increase  its  capacity  of  retaining  the  rains 
of  winter,  and  of  being  thereby  more  effectually  soured, 
and  is  therefore  to  be.  avoided.    Assuming,  however,  that 
we  have  to  do  with  soil  thoroughlv  drained  and  moderately 
friable,  it  is. undoubtedly  beneficial  to  loosen  it  deeply  and 
tiioroughly  at  this  stage.     But  before  this  deep  ploughing 
is  set  about,  it  will  be  worth  while  to  consider  well  it^ 
bearing  upon  the  cleaning  part  of  the  process.     On  carefuUy 
examining  the  fields  at  the  time  of  reaping  the  grain-crop.? 
and  from  week  to  week  thereafter,  the  roots  of  the  couch 
grass  are  found  at  first  lying  close  to  the  surface ;  but  in 
stantiy,  on  their  getting  the  ground  to  themselves,  they 
begin  to  send  out  fresh  fibres,  and  to  push  their  shoots 
deeply  into  the  soil     In  these  circumstances,  to  proceed 
at  once,  according  to  the  customary  practice,  to  plough 
deeply,  allows  these  weeds  much  time  to  increase,  while 
this  laborious  and  tedious  operation  is  going  on;  and 
although,  when  performed,  it  gives  some  present  check 
to  their  progress,  by  burying  them  under  a  mass  of  loosened 
soil,  it  not  only  increases  the  difficulty  of  their  after  removal, 
but  places  them  out  of  the  reach  of  frost,  and  in  the  best 
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possible  p()sition  for  pervading  the  entire  soil,  on  the  first 
recurrence  of  mild  weather.  The  consequence  is,  that 
fallows  so  treated  are  invariably  found  in  spring  more  fully 
stocked  with  quickens  than  they  were  at  the  time  of  the 
autumn  ploughing.  The  observation  of  this  suggested 
^atoxnii  the  practice,  uoiv  very  common  m  England,  of  cleaning 
eleaning.  fallowa  in  autumn  be/we  giving  the  firti  deep  furrow.  For 
this  purpose,  such  implements  as  Biddle's  scarifier,  the 
broad-share  paring-ploughs,  or  better  still, '  the  common 
plough,  divested  of  its  mould-board  and  fitted  with  a  share 
a  foot  broad,  are  set  to  work  as  fast  as  the  grain-crops  are 
reaped,  and  the  whole  surface  is  rapidly  pared  at  a  depth 
of  three  or  four  inchea  This  completely  loosens  the  yet 
fJiaQow-lying  roots  of  the  couch-grass,  which  are  then  freed 
from  the  adhering  earth  by  the  Norwegian  and  chain- 
harrow,  raked  together  and  burned,  or  carted  off.  This 
pulvensmg  of  the  surface  soil  in  early  autumn  is  usually 
followed  by  the  springing  up  of  an  abundant  crop  of  annual 
weeds  and  of  sluJcen  grain,  which  are  thus  got  rid  of  by 
the  subsequent  ploughing  So  great  and  manifold  are  the 
advantages  of  this  modem  practice,  that  in  those  districts 
where  it  is  most  in  use,  other  autumn  work,  even  wheat- 
sowing,  IS  comparatively  neglected  until  it  is  accomplished. 
When  the  weeds  have  been  got  rid  of  in  this  dummaiy  and 
inexpensive  manner,  deep  ploughing  is  then  resorted  to 
with  unalloyed  benefit  Whenever  steam-power  becomes 
fully  available  for  tillage  operations,  this  autumn  cleaning 
and  deep  stimng  of  fallows  will  be  accomplished  rapidly 
and  effectually,  and  the  teams  will  meanwhile  be  set  at 
liberty  for  root-storing,  wheat-sowing,  and  other  needful 
work,  which  can  be  well  done  only  when  accofmplished 
dunng  the  brief  season  of  good  weather,  which  usually 
intervenes  betwixt  the  dose  of  harvest  and  beginning  of 
wmter- 

In  the  case  of  farms  that  have  for  a  lengthenej  period 
been  carefuUy  cultivated,  the  stubble  may  be  found  so 
clean  as  not  to  require  the  whole  area  to  be  scarified  in  the 
manner  now  described.  Instead  of  this,  it  may  suffice  to  have 
the  ground  carefully  ezammed,  and  such  patches  or  stray 
plants  of  couch-grass,  or  other  perennial  weeds,  as  are  met 
with,  forked  out  1^  this  means  the  fallows  are  kept  dean 
at  little  expense,  and  when  spring  arrives,  those  repeated 
ploughings,  and  other  tedious  and  costly  opeiatiens,  are 
whoUy  avoided,  in  perf  ormmg  which  the  condition  of  tiie 
soil  is  marred  and  the  best  s^-time  often  missed  When 
fallows  are  thus  deaned  in  autumn,  it  is  highly  advantageous 
to  cart  on  to  them  at  once,  and  cover  in  with  a  deep  ftmtiw, 
all  the  farm-yard  dung  that  is  on  hand  up  to  the  completion 
of  their  first  ploughing.  From  the  length  of  time  which 
must  elapse  before  the  land  can  again  be  touched,  it  is  quite 
safe,  or  rather  it  is  highly  advantageous,  to  apply  all  the 
recently  made  dung,  although  in  a  very  rough  state.  In 
doing  this,  it  is  necessary  that  a  person  precede  each  plough, 
and  trim  the  rank  litter  into  the  previous  furrow,  that  it 
may  be  properly  covered  up  and  regularly  distributed. 
Urdess  this  precaution  is  observed,  the  ploughs  are  constantly 
choked  and  impeded,  the  manure  is  drawn  together  into 
unsightly  hassocks,  and  the  whole  operation  is  imperfectly 
performed.  The  recommendations  to  this  practice  are— 
First,  An  important  saving  of  labour;  for  the  manure  being 
carted  direct  from  the  yards,  &a,  on  to  the  land,  and  evenly 
spread  over  it,  there  is  no  forming,  covering  up,  and  turning 
of  dunghills,  or  refilling  and  carting  in  spring.  This  heavy 
work  is  accomplished  at  a  season  when  time  is  less  pressing 
than  in  spring,  and  the  sowing  of  the  crop  can  be  proceeded 
with  more  rapidly  when  the  time  for  it  arrives,  and  while 
weather  favours.  -Seeond,  There  is  a  saving  of  manure  by 
burying  it  at  once  in  its  rough  state,  instead  of  first 
fermenting  it  in  large  heaps ;  and  a  large  portion  of  the 
tallow-break  can  thus  be  dressed  with  home-made  manure. 


Tkird,  The  rough  dung  thus  pl<|ughed  in  decomposes  slovrlj, 
its  virtues  are  absorbed  and  retained  by  the  soil,  vriUi  the 
whole  mass  of  which  it  is  thoroughly  incorporated  hj  the 
spring  tillage,  and  which,  in  consequence,  is  found,  aftei 
such  treatment,  in  a  pecidiarlj  mellaw  and  fiGivoazabk  con- 
dition for  receiving  the  seed. 

The  advantages  of  autumn  eleaning  and  manming  U 
land  in  preparation  for  green  crops  are  so  great  tliat  tht 
utmost  exertions  should  be  made  to  secure  tilieDL  OrerA 
large  portion  of  England  the  haitvest  is  usually  so  early  » 
to  leave  ample  time  for  accomplishing  the  deaning  procea 
before  being  arrested  by  bad  weather.  IVom  the  hia 
harvest  season  and  more  humid  dimate  of  Scotland,  it  i 
there  more  difiicult  to  carry  it  out  to  the  whole  extent  d 
the  fallow-break ;  but  still,  with  promptitude  and  enei]gy, 
much  can  be  dona  One  of  her  shrewd  and  intelligeat  soob, 
Mr  Tennant,  the  inventor  of  the  grubber  whidi  bean  hn^ 
name,  has,  however,  introduced  a  system  of  autonm  tillage,^'' 
founded  upon  the  same  prindple,  and  acoomplishing  vir- 
tually the  same  end,  but  less  expensive  and  beitter  adapted 
to  thaclimate  of  Scotland  than  that  just  described.  So 
soon  ias  the  grain  crops  are  harvested,  Mr  Tennant  setskis 
light  grubbers  agoing,  and  by  working  them  over  the  vWe 
fidd  several  times  and  in  opposite  directions,  stirs  the  wide 
surface  soil  to  the  depth  of  six  or  eight  inches,  tears  npoi 
brings  to  the  sur&ce  all  root-weeds,  where,'  after  \f^ 
knocked  about  and  freed  from  adhering  soil  by  wpsi^ 
harrowings  abd  a  final  grubbing,  they  are  left  for  thi 
winter.  In  our  own  practice  we  have  latterly  improved, 
as  we  imagine,  on  Mr  Tennanf  s  plan  by  broadBhaiiiig  the 
land  before  using  the  grubbers,  and  also  by  employing  ^ 
Norwegian  harrow  instead  <^  the  oommon  ona  The 
broadshaiing  ensures  that  the  whole  of  the  coucli-graa 
and  other  weeds  are  thoroughly  loosened  without  being 
buried,  and  the  Norwegian  harrow  shakes  out  the  roots  f rco 
the  adhering  earth  better  than  the  common  harrow,  ^hes 
it  is  intended  to  treat  a  fidd  in>  this  way,  care  shooM  be 
taken  at  harvest  time  to  reap  the  crop  as  doeetothegraosi 
as  possible,  as  rank  stubble  seriously  encumb^s  the  tillage 
implements.  In  setting  about  the  grubbing  of  a  field  it  b 
expedient  also  to  begin  with  the  headlands,  and  to  woikthaa 
thoroughly  all  round  twice  over,  before  they  are  trod^ea 
down  by  the  frequent  turning  of  the  hones  upon  them. 
If  this  is  omitted  it  will  be  found  nearly  impossible  to  U^ 
the  margins  of  the  fidd  as  well  cultiTated  as  the  rest  of  it 
A  fidd  Sius  treated  presents  for  a  time  a  singular)^  mtidy 
and  unpromdng  appearance ;  but  the  ultimate  effects  d ^ 
practice,  as  well  in  the  deaning  as  the  disintegrating  d  the 
soil,  are  very  remarkable.  When  roots  of  couch-grass,  ^t 
are  freed  from  the  soil,  and  fully  exposed  to  the  vidsaiicGes 
of  the  weather  at  a  season  when  their  vital  force  is  at  tht 
lowest  point,  they  are  unable  to  resist  its  effects,  and  g» 
dually  die.  If  placed  in  Ai"^ilft^y  circumstances  in  sp^ 
with  their  vital  energy  in  full  play,  tiio  merest  point  of  i 
root  embedded  in,  or  even  in  contact  with^  pulverised  fiosl, 
enables  them  to  push  down  fresh  fibres^  to  le-estahlisli  their 
connection  with  the  soil,  and  to  grow  as  lustily  as  even 
But  so  completdy  is  the  destruction  of  these  pests  secciw 
by  this  simple  process  of  winter  ejqKxmre,  that  on  the  letun 
of  spring  they  may  be  ploughed  in  with  impunity.  ^^ 
Tennant  assures  us,  that  ever  since  he  adopted  this  piactite 
he  has  been  enabled  to  dispense  with  the  xonoval  of  the^ 
weeds.  Having  had  an  opportunity  of  inspecting  bis  isi^^ 
we  are  enabled  to  testify  to  its  deanness  and  high  state  u 
fertility.  On  this  plan,  then,  the>  deaning  of  faflovs  is 
accomplished  by  tillage  operations  alone,  without  any  outla; 
for  raking  or  hand-picking,  burning,  or  carting  o£  Nor  a 
this  done  at  the  expense  of  the  pulverising  part  of  the  pro- 
cess. On  the  contrary,  Mr  Tennant  asserts^  and  ire  bsvs 
so  far  verified  lus  assertion  by  actual  experiment^  that  by  <li^ 
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Intflgratiiigthe  soil  in  autikmn,  as  is  done  by  this  broadshar- 
iiu?,  grabbing  and  harrowing,  it  recoives  far  more  benefit 
from  the  alternaiion  of  frost  and  thaw,  rain  and  droughty 
than  when  merely  plonghed  and  left  lying  during  winter 
in  oompaet  fiUT0W-Riice&  This  plan  affords  l£e  same 
facilities  as  the  other  for  aatomn  manuring,  if  the  weeds 
are  raked  off  at  once  from  so  much  of  the  fallow-break 
fls  it  is  wished  to  manure  before  winter.  When  the* 
remainder  is  ploughed  in  April  following,  more  of  it  may 
then  hsYe  the  farm-yard  dung  applied  to  it  in  the  same 
way.  Agriculturists  owe  a  higQ  debt  of  gratitude  to  Mr 
Temiaat  for  the  inyention  of  his  beautifully  simple  and 
efficient  grubber,  and  for  this  scientific  application  of  it  to 
the  fsllowing  procesa  Those  who  have  been  pursuing  this 
system  of  tillage  will  be  much  interested  in  observing  that 
it  has  been  adopted  by  Mr  Smith  of  Woolston,  who  is 
carrying  it  out  to  perfection  by  means  of  his  steam-drawn 


He  autumn  tillage  of  the  fallows  having  been  accom- 
plished in  one  or  oiher  of  the  ways  described,  the  land  is 
left  mitouched  till  the  return  of  spring.     If  it  is  infested 
by  annual  weeds,  it  is  expedient,  as  soon  as  it  is  dry  enough 
to  bear  treading  with  impunity,  to  level  and  stir  the  surface 
by  a  turn  of  the  harrows.     This  slight  moving  of  the 
mellowed  snif  ace-soil  induces  the  seeds  of  weeds  to  germinate 
more  quickly  than  they  would  otherwise  do,  and  thus  a 
crop  of  them  is  got  rid  of  by  the  next  tilling.     This  pre- 
iinunaiy  harrowing  is  useful  also  in  affording  a  level  course 
for  the  tillage  mplements.     By  the  time  tiiat  the  labour 
oomtected  with  the  sowing  of  spring  crops  is  over,  the  fallows 
are  nsuaUy  diy  enough  to  be  stirred  with  safety.     This 
pointy  must;  however,  be  well  seen  to,  as  irreparable  mischief 
is  (tften  done  by  going  upon  them  too  soon.     And  now  it 
is,  that)  instead  of  rigidly  following  any  customary  routine 
of  80  many  ploughings,  harrowings,  and  rollings,  the  skilfnl 
cultivator  will  r^;ulate  his  procedure  by  the  actual  circum- 
stances of  his  soU,  and  the  olgect  which  he  has  in  view. 
What  is  needed  for  the  suoceasful  growth  of  drillied  green 
crdps  is  to  ^ve  the  soil  free  from  weeds,  thoroughly  ^in- 
tegrated to  the  deptii  of  six  or  eight  inches,  and  yet  moist 
eaongh  to  ensure  the  ready  germinalaon  of  seeds  deposited 
in  it^     Where  such  autumn  cleaning  and  manuring  as  we 
have  described  have  be^  successf  idly  carried  out,  all  that 
is  needed,  in  order  to  obtain  a  proper  tilth,  is  to  go  to  work 
with  light  grubbers,  first  in  the  line  of  the  provioos  furrows 
b   and  then  across  them,  and  then  to  harrow,  roll,  and  remove 
any  weeds  that  have  been  missed  in  autumn,  after  which 
the  soQ  will  be  in  the  best  possible  condition  for  drilling. 
On  friable  soih,  this  method  of  performing  the  spring  tillage 
by  means  of  the  grubber  instead  of  the  plough  u  perfecUy 
practicable,  and  has  manifold  advantages  to  recommend  it 
The.saving  oi  labour  is  very  great,  as  a  man  and  pair  of 
horses  will  more  easily  grub  four  acres  than  plough  one  acre. 
Weeds  are  more  easilv  removed,  as  the  grubber  pulls  th^m 
out  unbroken,  wher>sas  the  plough  cuts  them  in  pieces.     The 
soil  ^t  has  been  all  winter  subjected  to  the  mellowing  iz^- 
fluonces  of  the  weather,  and  which,  in  consequence,  is  in 
the  beat  possible  condition  to  yield  a  genial  seed-bed,  is 
retained  Ortop,  whereas  ploughing  buries  it  and  brings  up 
clods  in  its  stead.   And,  lastly,  the  soil  being  merely  stirred, 
without  having  its  surface  reversed,  its  natural  moisture 
(or  tinnier  sap)  is  retained,  whereby  the  germinating  of  seeds 
Aown  in  it  becomes  almost  a  certainty.     The  importance 
of  this  last  pohit  in  the  cultivation  of  such  crops  as  the 
tmnip,  whose  seeds  must  usually  be  sown  during  hot  and 
dry  weather,  can  scarcely  be  overrated.     This  practice  is 
pccuHarlj  appropriate  for  soils  of  loose  texture,  which  are 
invariably  injured  by  repeated  ploughings.     But  it  is  also 
flirted  to  successfully  on  soils  of  tho  opposite  extreme. 
^Many  ^urmers  in  the  Lothians  now  grow  abundant  and  ex- 


tensive crops  of  turnips  on  stung  clay  soils  by  spreading  a 
liberal  dressing  of  dung  on  the  stubble  i^  autumn,  ploughing 
it  in  with  a  deep  furrow,  leaving  the  land  untouched  until 
sowing-time  has  fully  arrived,  and  then  stirring  the  mellowed 
surface  soil  by  the  grubbers,  removing  weeds,  and  drilling 
and  sowing  at  once  without  any  ploughing.  When  this 
system  is  adopted  on  tenacious  soils,  it  is  prudent  to  opera^te 
upon  portions  of  the  field  in  detail,  taking  in  only  so  much 
at  a  time  as  can  be  grubbed  and  drilled  the  same  day ;  for 
if  rain  should  intervene  betwixt  the  grubl»ng  and  the 
drilling,  the  soil  would  set  like  mortar  and  the  tide  bo  lost 
When  once  tho  ridgelets  are  made  up  in  good  condition,  they 
can  withstand  a  fall  of  rain  with  comparative  impunity ; 
and  hence  the  occurrence  of  a  course  of  fine  weather,  when 
the  season  is  yet  too  early  for  sowing,  is  sometimes  taken 
advantage  of  by  preparing  the  land  and  making  it  up  into 
ridgelets,  although  it  should  require  to  remain  in  this  state 
weeks,  or  even  months,  before  sowing  takes  place.  In  such 
a  case,  immediately  before  sowing,  the  ridgelets  are  fint 
partially  levelled  by  harro^|ringlengUi-wise,  in  order  to  loosen 
the  eon  and  destroy  annual  weeds,  and  then  again  made 
up  by  using  a  double-breasted  plough.  We  must  hero, 
however,  insist  upon  the  importance  of  having  the  grubbing 
thoroughly  performed,  which  it  cannot  be  unless  the  tines 
penetrate  the  soil  as  deeply  as  the  plough  has  done  at  the 
autumn  ploughing.  It  is  owing  io  the  neglect  of  this  that 
the  system  has  fs^ed  in  the  hands  of  many  farmers,  who 
first  mismanage  ihe  operation,  and  then  throw  the  blame 
upon  the  grubbers.  To  ensure  success,  the  implement  must 
be  set  so  as  to  work  at  its  full  depth,  sufficient  ipotive  power 
being  applied  by  yoking  three  horses,  if  necessary,  to  each 
grubber  at  the  first  and  also  at  the  second  going  over,  and 
there  must  Jbe  vigilant  superintendence  Exercised  lest  the. 
ploughman  do  the  work  sHghtiy.  It  is  sometimes  objected 
to  this  system  of  spring  tillage,  that  it  fails  to  rid  the  land 
of  thistles  and  other  tap-rooted  weeds;  but  it  is  surely 
easier  to  fork  these  out  as  they  appear,  than  to  plough  a 
whole  field  merely  io  destroy  as  many  thisties  as  a  man,  it 
may  be,  would  dig  up  in  a  day.  By  taking  advantage  of 
the  tilth  obtained  by  the  action  of  the  elements,  instead  of 
first  ploughing  down  the  mellowed  surface,  and  then 
attempting  laboriously  to  reduce  tho  obdurate  furrows  by 
mechimiccd  means,  skilful  and  energetic  farmers  now  succeed 
in  preparing  even  tenacious  soils  for  drilled  green-crops,  at 
little  expense,  and  with  a  good  measure  of  certainty. 

On  these  opposite  classes  of  soils,  then — ^the  Very  loose^ 
and  the  tenadaus — sprine  tillage,  in  preparation  for  root* 
crops,  is  performed  to  better  purpose  by  means  of  the 
grubber  than  the  plough.  Betwixt  these  extremes,  however, 
uos  the  most  valuable  class  of  soils — ^the  strong  fertile  looniB 
—on  which  the  heaviest  ctoj^s  and  best  quality  of  Swedes 
are  grown.  With  these  it  is  usually  expedient  to  ha^^e, 
recourse  to  at  least  one  spring  ploughing,  as  soon,  but  only 
as  soon,  as  the  soil  is  dry  enough  to  crumble  freely  to  the 
very  bottom  of  the  furrow.  As  this  usually  oocurs  from 
four  to  six  weeks  before  the  time  of  sowing  the  crop,  it  is 
advisable  to  plough  the  entire  field,  and  leavo  it  so  until 
rain  falls,  when  a  moderate  use  of  the  grubber,  harrows, 
and  hght  roller,  usuially  suffices  to  produce  a  good  tilth  for 
ridging.  When'operation^  are  not  thus  facilitated  by  a 
seasonable  fall  of  rain,  it  is  necessary  to  proceed  somewhat 
differently.  The  field  is  lying  as  it  was  left  by  the  ploueh, 
with  a  rough  dried  surf aca  If  harrowed  while  in  tibia 
state,  an  abundant  crop  of  dods  is  brought  to  the  surface^ 
which  quickly  harden  when  thus  fully  exposed  to  drought 
To  avoid  this  inconvenience,  the  field  is  Jirtt  roUed  with  a 
heavy  roller,  and  then  grubbed  across  the  direction  in  which 
it  was  last  ploughed.  By  tins  means  the  dods,  bdng 
partially  crushed  and  pressed  down  amongst  the  loose  earth, 
iesist  the  grubber,  and  are  crombled  by  i^  instead  ol  being 
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merely  raked  out  and  left  entire  on  the  surface,  as  would 
buppen  but  for  this  preliminary  rolling.  The  grubbers  are 
followed  closely  by  harrows  and  a  light  roller,  and  these 
again  by  the  grubbers ;  but  this  time  with  seven,  tiues  on 
Lustead  of  five,  after  which  a  sufficient  tilth  is  usually 
obtained.  All  this  is  on  the  supposition  that  the  land  is 
clean  when  these  spring  operations  are  commenced;  for 
should  it  be  otherwise,  it  is  usually  better  to  begin  with 
the  grubber  on  the  stale  winter  furrow,  and  to  get  rid  of 
the  weeds,  before  using  the  plough.  If  it  is  found  necessary 
to  plough  near  to  the  time  of  sowing,  then  the  harrow  and 
roller  must  keep  pace  with  the  ploughs  in  order  to  retain 
moisture  and  prevent  the  formation  of  clods.  The  Nor- 
wegian harrow  is  the  proper  implemeut  to  use  in  such  cases. 
Let  it  ever  be  borne  in  mind  that  if  the  soil  is  cleaned  and 
sufficiently  disintegrated,  the  less  working  it  gets  at  this 
stage  the  better. 

It  may  benvell  indeed  to  remind  the  reader  that  although 
the  fallowing  process  can  most  conveniently  be  gone  about 
during  the  period  which  intervenes  betwixt  the  removal  of 
a  grain-crop  from  the  ground  ana  the  sowing  of  the  succeed- 
ing root-crop,  and  on  this  account  is  often  spoken  of  in  a 
loose  way  as  being  performed  "  in  preparation  for  the  root- 
crop,"  it  is  a  fallacy  to  regard  this  laborious  and  costly 
process  of  tillage  and  cleaning  as  undertaken  solely  or 
mainly  for  the  benefit  of  the  turnip  or  other  root-crop, 
then  about  to  be  sown.  The  other  ctops  of  the  r6tation 
benefit  by  it  in  a  far  greater  degree,  and  it  would  be  re- 
quired on  their  account  although  turnips  were  not  grown 
at  all,  as  may  be  seen  in  the  case  of  clay  lands  with  their 
periodic  naked  fallows.  It  is  the  overlooking  of  this  fact 
which  has  led  people  to  charge  the  whole  cost  of  ttds  fallow- 
ing process,  and  of  all  the  manure  then  applied  to  the  land, 
against  the  turnip-crop,  and  then  to  represent  this  crop  as 
the  roost  costly  one  which  the  farmer  grows, — one  which 
often  yields  him  less  than  itH;ost  to  produce  it.  Undoubt- 
edly the  cost  of  the  fallow  must  be  charged  equally  against 
all  the  crops  of  the  rotation. 

Summer  or  Naked  Fallow, 

Having  thus  described  at  length  that  modification  of  the 
fallowing  process  by  which  the  soil  is  prepared  for  the 
sowing  of  green  crops,  we  shall  now,  as  proposed,  speak 
of  that  prolonged  form  of  it  called  a  summer  or  naked  faUow. 
From  the  facilities  now  afforded,  by  means  of  tile-draining 
and  portable  manures,  for  an  extended  culture  of  green 
crops,  this  laborious  and  costly  process,  which  in  its  day 
was  justly  regarded  as  the  very  k^  to. good  and  profitable 
.  farming,  is  now  restricted  to  the  more  obdurate  clay  soils, 
©r  to  cases  where  draining  and  other  modem  improve- 
ments are  neglected.  The  manifold  advantages  of  having 
abundant  crops  of  turnips,  or  mangel-wurzel,  instead  of 
'  naked  fallow,  sometimes  tempt  the  occupiers  of  clay  soUs 
to  push  the  cultivation  of  these  crops  beyond  due  bounds. 
We  know  of  cases  where,  after  large  expenditure  in  draining, 
the  cultivation. of  turnips  has  been  carried  to  such  an  extent, 
and  conducted  so  injudiciously,  that  the  land  has  got- foul 
and  soured,  and  its  gross  produos  has  been  reduced  below 
what  it  was  while  the  land  was  undrained,  and  under  a 
regular  system  of  all  but  exclusive  naked  fallows.  However 
thorougUy  drained,  clay  soiU  retain  their  ticklish  temper, 
and  are  so  easily  disconcerted  by  interference  during  un- 
favourable weather,  that  the  preparing  of  them  for  the 
cultivation  of  root-crops,  and  still  more  the  removing  of 
these  crops  when  growri,  is  at  best  a  hazardous  business, 
And  requires  to  be  conducted  with  peculiar  tact  Judicious 
farmers,  who  know  by  experience  the  difficulties  that  have 
to  be  overcome  in  cultivating  such  soils,  are  of  opinion  that 
all  that  can  yet  be  ventured  upon  with  safety  is  to  prolong 
the  period  of  the  naked  fallow's  recurrence,  rather  than 


entirely  to  dispense  vrith  it.  After  a  series  of  alteruaic 
grain  and  cattle  crops,  it  is  accordingly  still  their  practice 
to  wind  up  with  a  summer  fallow,  by  which  they  rectify 
unavoidable  defects  in  the  tUlage  of  preceding  years,  and 
put  their  land  in  good  humour  for  entering  ag^  upon  i 
fresh  course  of  cropping. 

This  process  is  begun  by  a  deep  ploughing  in  autumn,  in 
performing  which  the  land  is  gathered  into  ridgca,  tbat  it 
may  bo  kept  as  dry  as  possible  during  winter.  When  the 
more  urgent  labours  of  the  following  spring  are  so  far  dis- 
posed of  as  to  afford  leisure  for.  it,  a  second  ploughing  is 
given  to  the  fallow,  usually  by  reversing  the  funowsuf 
autumn.  This  is  followed  at  intervals  by  two  croas-plougb 
ings,  which  are  made  to  reverse  each  other,  in  order  to  keep 
the  land  level  As  it  is  the  nature  of  these  soils  to  break 
into  lumps,  under  the  action  of  the  plough,  rather  tbn  t& 
crumble  down,  the  clods  thus  produced  get  so  thorcugUy 
parched  in  dry  weather,  that  root-weeds  enclosed  in  Uiesi 
are  killed  by  sheer  desiccation.  To  further  this  cheap  mode 
of  getting  rid  of  them,  the  land  is  not  rolled,  but  stirred  by 
the  grubber  and  harrow  as  frequently  "bs  possible,  so  &5  t^j 
expose  the  clods  freely  to  the  droughts  We  know  by  ex- 
perience that  fallows  can  be  cleaned  effectually  by  tbu 
taking  advantage  of  the  tendency  ia  clay  soils  tu  kb 
excessively  under  exposure  to  the  hot  dry  weather  wji3 
usually  prevails  in  June  and  July.  Should  the  ser^^i 
happen  to  be  a  showery  one,  this  Hue  of  tactics  must  n^^i: 
be  abandoned,  and  recourse  had  to  the  judicious  use  of  tie 
grubber,  Norwegian  and  common  harrow,  in  order  to  free 
the  weeds  from  the  soil,  and  then  clear  them  off  bj  raking 
or  hand-picking.  This  is  more  costly,  and,  as  we  belie7d, 
less  beneficial  to  the  soil  than  the  simple  method  fir^t 
noticed,  which  shoidd  therefore  be  attempted  in  tbe  fin«t 
place.  As  in  hay-making,  much  can  here  be  done  in  a  k^ 
favourable  days,  by  keeping  grubbers  and  haiTows  at  work, 
and  turning  the  clods  frequently.  When  farm-yard  dure 
is  to  bo  applied  to  such  fallows,  it  is  desirable  that  it  ehoil'l 
be  carted  on  and  ploughed  in  before  July  expires,  lu 
applying  it,  two  methods  are  followed.  That  usiuKy 
adopted  is,  after  marking  off  the  ridges,  to  put  down  tLc 
dung  in  sxnall  heaps,  at  regular  distances,  and  forthwith  t^ 
^spr^  it  and  plough  it  in.  In  the  other,  the  land  is  fonr.i^: 
into  ridgelets,  running  diagonally  across  the  uitendcd  line 
of  the  ridges,  and  the  dung  is  enclosed  in  them  in  tls 
manner  to  be  hereafter  described  in  treating  of  tunj:p 
culture.  In  either  way,  after  the  lapse  of  several  week:, 
the  surface  is  levelled  by  harrowing,  and  the  land  is  gatberi : 
into  ridges  by  the  last  of  this  series  of  ploughing,  besc-; 
called  the  seed-furrow.  When  lime  is  to  be  applied  to  sjiI 
land,  this  is  the  stage  of  the  rotation  which  is  usually  cbos^s 
for  ^oing  so.  It  is  spread  evenly  over  the  surface,  m^^ 
diately  before  the  last  ploughing.  In  finishing  off  this 
fallowing  process,  it  is  necessary,  on  undrained  lands,  to 
be  careful  to  clean  out  the  ridge-furrows  and  cross-cuts,  20 
anticipation  of  winter  rains.  But  if  such  land  is  wortb 
cultivating  at  all,  it  is  surely  worth  draining,  and  this 
operation  once  thoroughly  performed,  puts  an  end  to  «Ii 
further  solicitude  about  furrows. 

CHAPTER  IX. 

SUCCESSION   OF  CROPS.  , 

Section  I. — Rotation  neceuary. 
There  are  few  agricultural  facts  more  fully  ascertained  tbaa 
this,  that  the  growth,  year  after  year,  on  the  same  soil.  0. 
one  kind  of  plants,  or  family  of  plants,  and  the  remova. 
from  it,  either  of  the  entire  produce,  or  "at  least  of  the 
ripened  seeds  of  such  plants,  rapidly  impairs  the  general 
fertility  of  that  soil,  and,  in  particular  cases,  unfits  it  for 
bearing  further  crops  of  the  kind  by  which  it  has  been  ex 
hausted.     The  explanation  of  the  causes  of  this  pbcuowenufl 
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belongs  to  the  agricultural  chemist  or  vegetable  pbysiulogist, 
to  whom  wc  wiBi  gly  leave  the  task.     Whit  we  have  to  do 
with  is  the  fact  itse^,  and  its  important  bearing  on  agri- 
cultural practice.     There  is  no  natural  tendency  in  the  soil 
to  detcnoratioa     If  at  any  time,  therefore,  the  earth  fails 
to  yield  its  increase  for  tbc  use  of  man,  it  is  owing  to  his 
own  Ignorance  and  cupidity,  and  not  to  any  defect  in  the 
beneficent  arrangements  of  the  Creator.     The  4um,  then, 
of  the  agnculturist,  and  the  test  of  his  skill,  is  to  obtain 
from  his  farm  abundant'  crops  at  a  remunerative  cost,  and 
without  impairing  its  future  productiveness.   In  order  to  this, 
two  conditions  are  indispensable, — first,  that  the  elements 
of  fertility  abstracted  from  the  soil  by  the  crops  removed 
from  It  be  duly  and  idequatcly  restored ;  and,  second,  tha  •  it 
be  kept  free  from  weeds.     The  cereal  grains,  whose  seeds 
constitute  the  staple  food  of  the  human  family,  are  neces- 
sarily the  most  important  and  valuable  of  our  ordinary 
crops.     The  stated  removal  from  a  farm  of  the  grain  p  -o- 
duced  on  it,  and  its  consumption  elsewhere,  is  too  sever )  a, 
dram  upon  its  productive  powers  to  admit  of  these  crops 
being  grown  every  year  on  the  whole,  or  greater  part  of  it, 
^^ithout  speedily  impainng  its  fertility.     Supposing,  how- 
ever, that  this  waste  could  be  at  once  repaired  by  the  annual 
return  to  the  soil  of   manure  equivalent  in  constituent 
clemeuts  to  the  produce  removed,  the  length  of  time  which 
gram-crops  occupy  the  soil,  and  their  habit  of  growth,  inter- 
pose peculiar  difficulties  m  thp  way  of  cleaning  it  thoroughly, 
either  before  they  are  sown,  or  while  they  occupy  the  ground. 
Agam,  although  bread -corn  is  the  most  important  product 
of  our  soil,  other  commodities,  such  as  butcher-ineaUp dairy 
produce,  vegetables,  wool,  and  flax,  are  indispensably  re- 
quired.   The  economical  culture  of  the  soil  demands  the 
employment  of  animal  power,  which,  to  be  profitably  used, 
'  must  be  so  distributed  as  to  fill  up  the  year.     The  mainten- 
ance of  the  worki  g  cattle,  and  of  other  live  stock,  implies 
the  stated  culture  of  a  large  amount  of  herbage  and  forage. 
Now,  these  varied  conditions  are  duly  met  by  cultiva'  ing 
grain  and  cattle  crops  alternately,  and  in  about  equal  pro- 
portions.    In  carrying  out  the^e  general  principles,  much 
discrimination  is  required  in  selecting  the  particular  plants 
best  adapted  to  the  soil)  climate,  and  other  circumstances, 
of  each  farm,  and  in  arranging  them  in  the  most  profitable 
sequences ;  for  not  only  ia  it  necessary  duly  to  alternate 
Train  and  green  crops,  but,  in  general,  there  is  a  necessity, 
or  at  least  a  high  expediency,  in  so  varying  the  species  or 
varieties  of  the  latter  class  as  to  prolong,   as  much  <^ 
possible,  the  periodic  recurrence  of  any  one  of  them  on  the 
iame  field.     In  settling  upon  a  scheme  of  cropping  for  any 
particular  farm,  regard  must  be  had  to  its  capabilities  to 
the  markets  available  for  the  disposal  of  its  products,  'ind 
U}  the  command  of  manure.     When  these  things  have  ]|^een 
maturely   considered,  it  is  always   beneficial   to  condufct 
the  cropping  of  a  farm  upon  a  settled  scheme.     The  number 
of  men  and  horses  required  to  work  it  is  regulatod  chiefly 
by  the  extent  of  the  fallow-break,  which  it  is  therefore 
desirable  to  keep  as  near  to  an  average  annual  breadth  as 
possible.     When  the  lands  of  a  farm  vary  much — ^as  regirds 
fertility,  fitness  for  particular  crops,  and  proximity  to  the 
homestead, — they  must  be  so  apportioned  as  to  make  the 
divisions  alloted  to  each  class  of  crops  as  equal  as  possible 
in  all  respects,  taking  one  year  with  another.     Unless  this 
is  done,  those  fluctuations  in  the  gross  produce  of  farms 
which   arise  from  varying  seasons  are  needlessly,  it  may 
happen  ruinously,  aggravated ;  or  such  an  accumulation  of 
labour  is  thrown  on  certain  years  which  may  prove  un- 
favourable ones  as  to  weather,  that  the  work  is  neither 
done  well  nor  in  due  season. 

No  better  rotation  has  yet  been  devised  for  friable  soils 
of  fair  quality  than  the  well-known  four-field  or  Norfolk 
systenL      By  this  course  half  the  arable  lands^re  in  grain- 
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crops,  and  half  in  c^ittlejcrops,  aiiinully.  It  is  indeed  true 
that,  in  tlic  way  in  which  this  course  has  hitherto  been 
usually  w^rkdd,  both  turnips  and  clover  have  recurred  so 
frequently  (every  fouith  year)  on  the  same  fields,  that  they 
have  become  subject  to  disease,  and  their  produce  excessively 
precarious.  But  the  excellence  of  this  course  is,  that  its 
main  features  can  be* retained,  and  yet  endless  variation  be 
introduced  in  its  dctaila  For  example,  instead  of  a  rigid 
one-fourth  of  the  land  being  each  year  under  turnips,  barley, 
clover,  and  wheat  or  oats,  respectively,  half  only  of  the 
barley  division  is  frequently  in  practice  now  sown  with 
clover  seeds,  and  the  other  half  cropped  in  the  following 
year  with  beans,  peas,  potatoes,'  or  vetches.  On  the  same 
set  of  fields,  coming  round  again  to  the  same  point,  the  treat- 
ment is  reversed  by  the  beans,  &&,  and  clover,  being  made 
to  change  places.  An  interval  of  eight  years  is  thus  sub- 
stituted for  one  of /our,  so  far  as  these  two  crops  are  con- 
cerned. Italian  rye-grass,  unmixed  with  any  other  plant^ 
is  now  frequently  taken  in  lieu  of  clover  on  part  of  the 
division  usually  allocated  to  it,  and  proves  a  grateful  change 
both  to  the  land  and  to  the  animals  which  <5biisume  it 
In  like  manner.  Instead  of  sowing  turnips  unvaryingly  every 
fourth  year  on  each  field,  a  portion  of  the  annual  division 
allotted  to  this  crop  can  advantageously  be  cropped  with 
mangel-wurzel,  carrots,  or  cabbages,  care  being  taken  to 
change  the  site  occupied  by  each  when  the  same  fields  again 
come  in  turn.  The  same  end  is  even  so  far  gained  by 
alternating  Swedish  with  yellow  qt  globe  turnipa  It  is 
also  found  expedient,  either  systematically  or  occasionally, 
to  sow  a  field  with  clover  and  pasture  grasses  immediately 
after  turnips,  without  a  grain  crop,  and  to  allow  it  to  remain 
in  pasture  for  four  years.  A  corresponding  extent  of^a 
other  land  is  meanwhile  kept  in  UUage,  and  two  grain  crops 
in  succession  are  taken  on  a  requisite  portion  to  equali&e 
the  main  divisions,  both  as  respects  amount  of  labour  and 
the  different  staple  products.  A  closer  cover  of  grasses  and 
a  better  pasture  is  obtained  in  .this  way  than  by  first  taking 
the  customary  grain  crop  after  turnips;  the  land  is  rested 
and  in\igorated  for  future  tillage,  the  outlay  on  clover  and 
grass-seeds  somewhat  diminished,  and  the  land  better  ma- 
naged for  the  interests  of  all  concerned  than  by  a  rigid 
adherence  to  the  customary  rotation. 

Section  2. — Restrictive  Clauses  in  Leases  Hurtful, 

It  is  common  enough  for  landlords,  or  their  agents,  to 
tie  down  the  tenantry  over  large  estates  to  the  rigid  observ. 
ance  of  some  pet  rotation  'of  t£eir  own.  In  an  unimproved 
state  of  agriciilture,  and  for  a  tenantry  deficient  both  in 
capital  and  intelligence, .  such  trammels,  kindly  enforced, 
may  be  as  beneficial  to  them  as  to  their  landlord.  But 
when  the  culture  of  the  soU  is  undertaken  by  men  of  good 
education,  who  bring  to  the  business  ample  capital,  and 
skill  to  use  it  to  the  best  advantage,  such  restrictions  are 
much  more  likely  to  do  harm  than  good  to  both  parties. 
It  is  to  be  observed  in  regard  to  those  restrictive  clauses 
usually  inserted  in  farm-leases, — such  as,  that  two  grain- 
crops  shall  never  be  taken  in  immediate  succession ;  that 
no  hay,  straw,  or  turnips,  shall  be  sold  from  the  farm ;  that 
only  certain  limited  quantities  of  potatoes  or  flax  shall  be 
grown  ;  that  land  shall  be  two  or  more  years  in  grass,  &c,-- 
that  they  all  proceed  on  the  supposition  that  the  farm  is 
to  maintain  its  own  fertility.  They  obviously  do  not  con- 
template the  stated  purchase  of  large  quantities  of  guano, 
bones,  and  similar  extraneous  manures,  or  the  consumption 
by  live  stock  of  linseed-cake,  grain,  or  other  auxiliaries  to 
the  green  crops  produced  on  the  farm.  Now,  not  only  are 
such  clauses  incompatible  with  such  a  system  of  farming  ^ 
we  have  just  now  indicated,  but  their  direct  tendency,  «f 
enforced,  is  to  hinder  a  tenant  from  adopting  it  pven  wb'^n 
disposed  to  do  so.     We  hear  now-ardays  of  tenant*  who  *» 
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annual  purchasers  of  these  extraneous  fertilising  substances 
to  the  extent  of  208.  to  SOs.  worth  for  every  aero  occupied 
by  them.  To  enforce  the  same  restriction  on  ^ucb  men  as 
on  others  who  buy  none  at  all  is  obviously  neither  just 
nar  politic  and  we  believe  that  any  practical  farmer  if  he 
had  his  choice,  would  rather  bo  the  successor  of  a  liberal 
mauurer,  however  he  may  have  cropp^  than  of  one  who 
has  farmed  by  rule  on  the  starving  system.  We  are  quite 
aware  that,  m  regard  to  the  first-mentioned  of  these  restric- 
tions (viz.,  that  which  forbids  taking  two  grain-crops  in 
immediate  succession),  the  contrary  practice  is  still  asserted 
by  agncultura)  authonties  to  be  necessarily  bad  farming. 
Now  we  do  not  concur  with  this  opimon,  but  beheve,  on 
the  contrary,  that  when  land  is  kept  clean,  and  is  as  highly 
manured  and  well  tilled  as  it  must  be  to  grow  cattle-crops 
m  perfection,  the  second  successive  crop  of  grain  will  usually 
be  better  than  the  first,  its  production  nowise  ii:gurious  to 
the  land,  and  the  practice,  in  ntch  circumstances,  not  only 
not  faulty,  but  an  evidence  of  the  skill  and  good  manage- 
ment of  the  fanner.  A  frequent  encomium  applied  to  a 
particularly  Vell-cultivated  farm  is,  that "  it  is  like  a  garden. " 
The  practice  of  market-gardeners  is  also  frequently  referred 
to  as  a  model  for  farmers.  Now,  the  point  with  them  is 
to  have  eveiy  mch  of  their  ground  under  crop  of  some  kind 
at  all  seasons,  and  to  carry  everything  to  market  Under 
such  mcessant  cropping,  the  fertihty  of  the  soil  is  maintained 
only  by  ample  manunng  and  constant  tiUaga  By  these 
means,  however,  it  is  maintained,  and  the  practice  is  extolled 
as  the  perfection  of  management  Such  a  system  must 
therefore  be  as  true  m  farmii^  as  in  gardening,  when  the 
like  conditions  are  observed.  Undoubtedly  he  is  a  good 
farmer,  who,  while  keeping  his  land  clean  and  in  good  heart, 
obtains  the  greatest  produce  from  it  at  the  least  proportion- 
ate outlay ;  and  it  is  no  valid  objection  to  his  practice  merely 
to  say  that  he  is  violatiiig  orthodox  rotations. 

JSectum  3. — Msperimenta  at  Eothamstead  and  Lois  Weedon. 

Some  curious  infonnation  has  been  obtained  regarding 
the  effects  of  growing  successive  crops  of  one  kind  of 
plant  on  the  same  field,  from  two  examples  of  it  that 
attracted  much  attention.  We  refer  to  the  experiments  of 
Mr  Lawes  at  Rothamstead,  and  of  the  Rev.  Mr  Smith 
at  Loifl  Weedon.  It  is  well  known  that  Mr  Lawes 
Cor  a  number  of  years  devoted  a  considerable  extent  of  land 
to  the  prosecution  ol  a  series  of  interesting  expernnents,  "bne 
field  being  allotted  to  expenments  with  wheat,  another  to 
turmps,  and  another  to  beana  One  acre  in  the  wheat-field 
bore  upwards  of  twenty  successive  crops  of  wheat  without 
any  manure  whatever.  The  land  was  annually  scarified  and 
thoroughly  cleaned  as  soon  as  the  crop  was  removed;  it 
was  then  ploughed  and  again  drilled  with  wheat,  which  was 
duly  hoed  m  sprmg.  Now  with  occasional  variation,  due 
to  the  character  of  particular  seasons,  Mr  Lawes  found  that 
the  average  annual  produce  of  this  acre  was  16  bushels 
ol  grain  and  16  cwt  of  straw,  below  which  he  failed  to 
reduce  it  by  these  successive  cropa  His  soil  was  a  strong 
clay  loam,  restmg  at  a  depth  of  five  or  six  feet  upon  chalk. 
In  the  case  of  turnips,  he  found  that,  when  treated  in 
the  same  way,  they  cease  after  a  few  years  to  grow  larger 
than  radishes,  nor  could  he,  by  the  appUcation  of  any 
amount  or  vanety  of  manure  which  he  tned,  obtam  a  second 
successive  crop  equal  to  the  first  With  the  wheat,  on  the 
contrary,  the  addition  of  four  cwt  of  Peruvian  guano  at  once 
doubled  the  produce  Mr  Smith's  experiments,  as  is  well 
known,  were  a  revival  of  Jethro  Tull's  system  of  growing 
wheat  continually  on  the  same  field,  by  a  phin  of  alternate 
•tnps  of  wheat  and  bare  fallow,  made  to  change  places  an- 
nually. He  improved  in  so  far  upon  Tull'a  practice,  inasmuch 
•a  he  thoroughly  drained  his  land,  and  his  fallow  spaces 
yrexe  deeply  trenched  every  autumn,  as  well  as  ploughed 


and  hoed  during  the  growing  season.    The  result  was  tbat 
his  land  thus  treated  yield^  an  average  annual  produce 
of  34  bushels  per  acre  for  eleven  or  twelve  succeBsive  crops. 
Now  It  IS  not  our  intention  to  offer  any  opinion  on  this 
arf  a  system  of  wheat  growing.     We  refer  to  it  along  with 
Mr  Lawes's,  for  the  purpose  of  showing  that,  notwi^istand- 
ine   the  prevalent  opimon   that  grain-<;rops  exhaust  tlie 
fertility  c^  soils  more  rapidly  than  green  crops^  this  i^  true 
only  m  a  very  restricted  sense.     Green  crops  judiciously 
mterposed  do  undoubtedly  serve  a  most  important  purpose 
m  the  means  which  they  furnish  for  maintaining  the  f ertility 
of  a  farm ;  but  it  is  worthy  of  note,  that  whereas,  by  ths 
addition  of  suitable  manure,  thorough  tillage,  and  dihgent 
removal  of  weeds,  clay  soil  at  least  will  stand  an  indefinite 
succession  of  grain  crops,  the  same  means  entirely  fail  Co 
yield  the  same  results  with  our  most  popular  green  cropa 
Our  personal  experience  quite  accords  with  thisj  for  ve 
suppose  it  wih  be  admitted  that  the  com  crops  of  the  countiy 
are  at  the  present  day  superior,  both  in  quality  and  quantity, 
to  those  of  any  preceding  period  ;  whereas  potatoes,  turnips, 
and  clover,  which  we  have  so  long  regarded  as  our  sheet* 
anchor,  have  become  increasingly  precarious,  and  threaten 
to  fail  us  altogether.     We  offer  Uiese  facts  for  the  consider- 
ation of  those  who  but-and-ont  condemji  the  practice  sf 
sowing  two  white  crops  in  immediate  succession.    In  stating 
this  opinion,  we  must,  however,  guard  against  misapprt^ 
hensioxL      Unless  the  land  is  highly  manured  and  ke^t 
thoroughly  dean,  we  are  just  as   much   opposed  to  iU 
practice  as  any  one  can  be ;  but  when  mischief  is  done  by 
it,  we  Bblieve  that  it  is  due  rather  to  the  presence  of  weeds 
than  to  the  second  grain-crop.     Neither  do  we  plead  for  the 
absolute  removal  of  restrictive  clauses  from  fanu  lessee 
Human  nature  being  what  it  is»  men  who  do  not  see  it  to 
be  for  their  own  advantage  to  farm  well,  will,  through 
ignorance  or  greed,  impoverish  their  land  unless  they  are 
restrained     Clauses  as  to  cropping  should,  however,  be  pro- 
hibitory rather  than  prescriptive---have  reference  rather  to 
what  is  removed  from  the  f^rm  than  to  what  is  grown  opon 
it — and  they  should  be  eOntingent  upon  the  other  practices 
of  the  tenant     So  long  as  he  continues,  by  ample  manuruig 
and  careful  tillage,  to  maintain  the  fertility  and  genenl 
good  condition  of  the  farm  rented  by  him„  it  can  be  no  ad- 
vantage to  lua  landlord  to  hinder  him  from,  cropping  it  at 
his  own  discretion.     It  wiU  be  seen  from  these  remarks, 
that  we  attach  more  importance  to  those  general  principles 
which  should  regulate  the  succession  of  orops,  than  to  the 
laying  down  of  formuhe  to  meet  supposed  caaca     The  tdsh 
who  cultivates  by  mere  rohtine  is  unprepared  for  emeigenciea, 
and  is  sure  to  lag  in  the  race  of  improvement ;  while  he 
who  studies  principles  is  still  guided  by  them»  while  aHeiing 
his  practice  to  suit  changing  circumstances 

CHAPTER  X. 

MANUBBS. 

Section  1. — Faxvi-yard  Ihmg. 
In  our  remarks  on  tillage  operations  and  on  ihe  successoD 
of  crops,  we  have  seen  how  much  the  practice  of  the  husband- 
man is  modified  by  the  kinds  and  amount  of  manures  at 
his  disposal  In  describing  the  crops  of  the  farm  and  the^r 
culture,  frequent  reference  will  also  necessarily  be  made  to 
the  use  of  various  fertilising  substances ;  and  we  shall,  there- 
fore, before  proceeding  to  that  department  of  our  subject, 
enumerate  and  briefly  remark  on  the  most  iigaportant  of 
them.  In  such  an  enumeration,  the  first  notice  is  iu>* 
questionably  due  to  farm  yard  dung. 

This  consists  of  the  excrements  of  cattle,  thear  fitter,  end 

i  the  refuse  of  their  fodder ;  usually  first  troddan  down  hi 

I  successive  layers,  and  parfciaDy  fermented  in  the  faim-jvid. 

)  and  then  removed  to  some  convedient  place  and  tbro^'Q 

together  in  heaps,  where,  b^  further  f ennentation  and  dei»j, 
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ii  IB  reduced  to  a  dark -coloured,  moist,  homogeneoTis  muss, 
io  which  state  it  is  usuaUy  applied  to  the  load.     It  is  thus 
the  residuum  of  the  whole  products  of  the  farm,  minus  the 
exported  grain,  and  that  portion  of  the  other  crops  which, 
being  Erst  assimilated  in  the  bodies  of  the  live  stock,  is  sold 
in  the  form  of  butcher-meat,  dairy-produce,  or  wool     In 
applying  farm-yard  dung  to  land  there  is  thus  a  returning 
to  it  of  what  it  had  previously  produced,  leu  the  above 
exceptions,  and  such  wstste  as  may  occur  during  the  process 
of  decay  by  gaseous  exhalation  or  liquid  drainage.     It  is 
obvious  that  the  value  of  such  dung  as  a  fertilising  agent 
must  depend  much  on  two  circumstances,  viz.,  l^^.  The 
nature  of  the  food  consumed  by  the  j^^^o^^a  whose  excre- 
ments arc  mingled  v^th  it;  and,  2d,  The  success  with  which 
waste  from  drainage  and  exhalation  has  been  prevented. 
WbeD  cattle  used  during  the  winter  months  to  be  barely 
kept  alive  on  straw  and  watsr,  and  were  confined  in  an 
open  yard,  which,  in  addition  to  its  own  share  of  rain,  re- 
ceived also  the  drip  from  the  eaves  of  the  surrounding  build- 
mc^B — which,  after  percolating  the  litter,  flowed  unchecked 
into  the  Deighbouring  ditch — it  is  needless  to  say  that  the 
Jang  resulting  from  such  a  process  was  all  but  worthless. 
It  13  (uoch  to  be  regretted  that,  from  the  faulty  construction 
of  farm-building,  farmers  still  find  it  impossible  to  guard 
iheir  dung-stores  from  injury  and  waste,     yihen  cattle- 
yards  are  slightly  hollowed  towards  their  centre,  and  the 
sorroaDding  eaves  are  spouted,  the  Utter  absorbs  the  whole 
of  the  orine  and  the  rain  which  falls  upon  the  uncovered 
area,  while  the  treading  of  the  cattle  goes  far  to  prevent 
ondne  fermentation  and  e8c^)eof  gasea     The  same  remark 
applies  still  more  strongly  to  covered  boxes,  the  dung  re- 
sulting from  this  mode  of  housing  fattening  cattle  being  of 
the  bat  quatity.     In  the  case  of  byres  and  stables  it  is 
certainly  desirable  to  have  a  covered  depot,  into  which  the 
litter  and  solid  excrements  may  be  wheeled  daily,  and  to 
hare  the  urine  conveyed  by  proper  drains  and  distributed 
over  this  mass  of  solid  matter.     As  there^is  usually  more 
hquid  tiu£n  these  can  at  once  absorb,  it  is  well  to  have  a 
took  at  the  lowest  part  of  this  dep6t  in  which  to  store  the 
surplus,  that  it  may  from  time  to  time  be  returned  upon 
thd  a^i^ining  mass,  or  conveyed  to   heaps  in  the  fields. 
Advantage  is  usually  taken  of  frosty  weather  to  cart  out  to 
the  fallow  dfvision  of  the  farm  the  dung  that  has  accumulated 
in  yards  and  boxes.     It  is  formed  into  large  square  heaps 
ftbout  four  feet  deep,  in  situations  most  convenient  for  ready 
application  to  the  Uod  when  the  season  for  sowing  the  crops 
arrives.      It  is  desirable  to  prepare  a  site  for  these  heaps  by 
carting  together  and  spreading  down  a  quantity  of  earth 
(or  peat,  when  that  can  be  got),  for  the  purpose  of  absorbing 
the  ooze  from  the  fermenting  mass  laid  upon  it     At  the 
beginning  of  winter,  the  loaded  dung-carts  are  driven  on  to 
the  heaps,  and  their  contents  are  spread  evenly  over  it, 
layer  above  layer,  both  to  equalise  the  quality  of  the  dung- 
heap  as  a  whole,  and,  by  the  compression  thus  applied, 
to  prevent  a  too  rapid  fermentation.     When  the  heap  has 
attained  the  requisite  bulk,  a  covering  of  earth  or  peat  is 
spread  over  it  to  keep  it  moist  and  to  prevent  the  escape  of 
its  ammonisL     When  this  home-made  manure  was  the  only 
kind  statedly  at  the  command  of  the  farmer,  it  was  con- 
siderod  necessary,  and  we  believe  truly,  to  have  it  in  an 
advancedstate  of  decomposition  before  applying  it  to  a  turnip 
crop.     There  was  a  waste  of  mamu e  by  this  practice,  but 
mless  it  was  in  a  state  to  supply  instant  nourishment  and 
stimnloB  to  the  ypuog..  turnip  plants,  the  crop  was  certain 
to  be  a  defieiant  ona    The  application,  along  with  farm-yard 
Aung,  of  guano,  superphosphate  of  lime,  and  other  portable 
manures,  quite  does  away  with  the  necessity  of  having  the 
former  much  rotted.    These  concentrated  manures  stimulate 
the  growth  of  the  plants  during  their  early  stage,  and  put 
fhem  in  the  best  condition  for  making  gradual  use  of  the 


slowly  dissolving  dung.  Excessive  decompositiQn  of  f&na- 
yard  dung  b  now  therefore  avoided,  and  pains  rather  be- 
stowed to  improve  its  quality  by  protecting  it  from  th» 
weather,  and  retaining  its  ammonia  and  natuial  juic&  The 
cheapest,  and  perhaps  also  the  best,  way  of  doing  this  is  to 
cart  the  dung  direct  from  the  cattle^rd  to  the  fields^  ao4 
at  once  to  plough  it  in. 

Section  2. — Liquid  ManwreK^ 
We  have  spoken  of  the  importance  of  carefully  retaining 
the  urine  of  the  housed  live  stock,  by  having  it  absorbed  in 
the  solid  matter  of  the  dung-heap,  and  of  collecting  the 
surplus  into  a  suitable  tank,  where  it  may  be  available  for 
moistening  the  heap  from  time  to  time,  and  especially  when 
about  to  be  applied  to  the  land.  A  system  has,  however, 
lately  attracted  much  notice,  by  which  pains  are  taken 
not  only  to  preserve  every  drop  of  urine  and  ooze  from  dung- 
heaps,  but,  as  far  as  practicable,  to  apply  the  whole  manure 
produced  on  the  farm  in  a  liquid  form.  It  is  in  Ayrshire, 
and  especially  on  the  farm  of  Myremill,  thftt  this  system 
has  been  carried  out  most  fully.  Our  reference  will  l)e  boat 
explained  by  quoting  at  length  from  the  Minutes  of  Inform 
Tnation  issued  by  the  General  Board  of  Health  regarding 
sewage  manure. 

**  The  next  farm  visited  was  in  the  immediate  vicinity  of  Glaa- 
gow,  where  the  supply  of  liquid  manure  is  derived  from  another 
source,  and  distributed  in  a  different  manner.  The  supply  is  from 
a  dairy  of  700  cows,  attached  to  a  laige  distillery  ;  the  entire  dndn- 
ago  from  the  former  flows  in  a  full  oontinnoos  stream  into  a  tank 
containing  30,000  or  40,000  gallons,  whence  it  is  pumped  np 
immediatoly  by  a  12-horse  power  ennne,  and  forced  through  4-incn 
iron  pipes,  laid  about  18  inches  under  eroond,  into  large  vats  or 
cisterns  placed  on  the  highest  points  of  the  land  to  be  irrigated. 
From  these  it  descends  by  gravitation  throiigh  another  system  of 
pipes  laid  along  the  ridges  of  the  hills,  finding  an  outlet  through 
stond-oocks  ph^cd  at  intervals,  from  which  it  is  distributed  through 
movable  iron  pipes  fitting  into  each  other,  and  laid  along  the  surface 
in  whatever  direction  the  supply  is  required.  The  land  thus  irrigated 
consists  of  three  farms  Iving  at  some  distance  apart,  the  farthest 
point  to  which  the  liquid  is  conveyed  being  abont  two  miles,  and 
the  highest  elevation  80  feet  above  the  site  of  the  tank  and  engine. 
The  principal  use  to  which  the  irrigation  has  been  applied  has 
been  to  preserfc  the  fertihty  of  the  postures,  the  general  appeoianoe 
of  which  was  at  first  rather  disappointing,  but  this  was  explained 
by  the  fikct  that  they  are  fully  stocked,  and  that  the  cows  rush  with 
avidity  to  thoee  parts  that  have  been  last  irrigated,  and  eat  them 
down  quite  bare.  As  is  the  case  in  other  instances,  however,  by 
far  the  most  profitable  application  has  been  found  to  be  Italian  rye- 
grass, of  whidb  15  (Scotui)  acres  were  under  cultivation,  some  with 
seed  supphed  by  Mr  Dickinson,  whose  successful  cultivation  of  it 
by  simuar  means  near  London  has  long  been  known.  The  first  cut- 
tins  of  this  bad  yielded  about  ten  tons  the  acre,  the  second  nine, 
^d  the  third,  which  was  ready  for  cutting,  was  estimated  at  eight 
or  nine  more.  Some  crops  of  turnips  and  cabbages  were  pointed 
out  to  us  in  a  state  of  vigorous  growth,  and  with  more  than  CMomon 
promise  of  abundance ;  wese  were  raised  by  a  dressing  of  ashes  and 
refuse  (of  little  fertilising  value,  having  been  purchased  at  28.  6d.  a 
ton),  conjoined  with  four  doses- of  hquid,  one  after  the  preceding 
crop  of  oats  had  been  csrried,  one  prior  to  sowing,  and  two  more  at 
diiierent  stages  of  growth.  The  enterprising  gentleman  who  has 
carried  out  these  works  at  his  own  expense,  ana  in  spite  of  the  dis- 
couragement arising  from  partial  failure  in  his  earlier  attempts, 
though  speaking  cautiously,  as  was  natural  in  a  tenant  on  a  nine- 
teen years'  lease,  of  the  pecuniary  results  of  this  undertaking, 
imparted  some  facts  which  leave  little  doubt  that  it  must  have  been 
largely  remunerative.  Besides  maintaining,  if  not  increasing,  the 
fertility  of  the  pastures,  to  which  the  solid  manure  from  the  byres 
was  formerly  devoted,  at  a  heavy  expense  of  cartage  (the  whole  of 
which  b  DOW  saved),  he  is  enabled  to  sell  all  this  manuie,  of  which 
we  estimated  the  quantity  at  about  SOOO  tons  a  year,  at  6s.  a  load. 
For  a  good  deal  of^the  Italian  rye-grass  not  required  for  his  own  con* 
sumption,  he  obtained  upwards  of  18s.  a  ton,  the  profit  on  which, 
taking  into  account  the  yield  before  stated,  may  easilv  be  imagined. 
Thirteen  carts,  each  containing  six  barrels  of  ten  gallons  each,  an 
used  to  convey  the  milk  to  market,  where  it  is  sold  at  5d.  the  Scotch 
pint,  equal  to  six  pints  imperial  mposure.  The  income  frofm  milk 
would,  therefore,  be  not  less  than  £43,  6s.  8d.  per  day,  or  £15,836, 
18s.  id.  per  anuum. 

••  The  next  place  visited  was  the  farm  of  MyremiH,  near  M^bol^ 
in  A>T8hiie,  the  property  of  Mr  Kennedy,  who  adopted  ena 
improved  on  the  method  of  distribution  just  describeiL    On  this 
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tann,  about  400  i&ipi;nal  acres  of  which  arc  l&id  dotm  with  pipra, 
tome  of  the  solid  as  well  h&  the  bquid  tQanure  has  been  appltPd  by 
these  raeana,  gu&no  and  superphosphate  of  bme  hnving  burn  thus 
transmitted  in  solution,  ivhcreby  their  value  is  constdorablv 
enchanced  This  is  enpeciaUy  the  case  with  guano,  the  ose  of  which 
ia  thus  rendered  m  ^p^at  measure  independent  of  the  nncertainties 
of  clijnate.  and  it  is  madf  capable  of  being  apphed  «nth  e^iial 
advantage  in  dry  as  in  wet  w«{ther.  In  some  respects  the  farm 
labours  under  pecubar  disadvantagea.  as  water  for  the  pui-poae  of 
diluting  the  liquid  haa  to  be  raised  from  a  depth  of  70  feet  and 
from  a  distance  of  more  than  400  yards  from  the  tanks  where  it  is 
mizea  with  the  drainage  from  the  byres.  These  tanks  are  four  m 
aiunber,  of  the  following  dimensions  respectively  —48  y  M  x  12 
48  X  14  K  15;  72  X  14  «  12.  72  «  17  X  12.  They  have  each  s 
separate  commuoieation  with  the  well  from  which  their  contents 
are  pumped  np,  which  are  used  in  different  decrees  of  '  npencss,  a 
certain  amount  of  fermentation  induced  bv  tnc  addition  of  rape- 
dust  beiug  considered  desirable.  The  liquid  is  diluted,  according  to 
circumstances,  with  three  or  four  times  its  bulk  of  water,  and 
delivered  at  the  rate  of  about  4000sallon8  an  hour,  that  being  the 
usual  proDortion  to  an  acre.  The  quantity  to  be  applied  is 
deierminea  by  a  float-gauge  in  the  tank,  whieh  warns  the  engineer, 
whose  business  it  is  to  watch  it,  when  to  cut  off  the  supply,  and 
this  19  a  ctignal  to  the  man  distributing  it  iu  the  6eld  to  aod  another 
length  of  hose,  and  to  commence  manuring  a  fresh  portion  of  land. 
The  pumps  are  worked  by  a  12-horse  power  steam-engine,  which 
performs  all  the  usual  work  on  the  farm,  thrashing,  cutting  chafl 
and  tumii«,  crushing  oil-cake,  grinding,  &&,  and  pumping.  The 
pipes  are  of  iron ;  mains,  submains,  and  service  pipes,  five,  three, 
and  two  inches  in  diameter  respectively,  laid  eighteen  inches  or  two 
feet  below  the  surface.  At  certain  ooijits  are  hydrants  to  which 
gutta-percha  hose  is  attached  in  lengtns  of  twenty  yards,  at  the  end 
of  which  is  a  sharp  nozzle  with  an  orifice  ranging  from  one  to  one 
and  a  half  inch,  according  to  the  pressure  laid  on,  from  which  the 
liquid  makes  its  exit  with  a  jet  of  from  twelve  to  fifteen  yards.  All 
the  labour  required  is  that  of  a  man  and  a  boy  to  adjust  the  hose 
and  direct  the  distribution  of  the  manure,  and  eight  or  ten  a^s 
may  thus  be  watered  in  a  day.  There  .are  now  70  acres  of  I  tahan  rytf 
rraas  and  130  of  root  crops  on  the  farm.  The  quantity  they  would 
deliver  by  a  iet  from  a  pump  worked  by  a  12-horsepower  steam- 
engine  would  be  40,00n  gallons,  or  1 78  tons,  per  diem,  and  the  expense 
per  ton  about  2d.,  but  a  double  set  of  men  would  reduce  the  cost 
The  extreme  length  of  pipe  is  three  quarters  of  a  mile,  and  with  the 
hose  the  total  extent  of  delivery  is  about  1,900,000  yojds,  or  400 
acres.  To  dcbver  the  wrae  nuantity  per  diem  by  water-carts,  to  the 
same  exU-eme  distance,  would  be  impracticable.  One  field  of  rye- 
grass, sown  in  April,  had  been  cut  once,  fed  o£f  tvrice  with  sheep, 
and  was  ready  (August  20th)  to  t|^  fed  off  again.  In  another,  after 
yielding  four  cuttings  within  the  year,  each  estimated  at  9  or  10 
tons  per  acre,  the  vruue  of  the  aftermath  for  the  keep  of  sheep  was 
statca  at  25s.  an  acre.  Of  the  turnips,  one  lot  of  swedes,  dreased 
with  10  tons  of  solid  farm  manure,  and  about  2000  gallons  of  the 
liquid,  having  six  bushels  of  dissolved  bones  along  with  it,^wrji 
ready  for  hoeing  10  or  12  days  earber  than  another  lot  dressed  with 
double  the  amount  of  sobd  manure  without  the  Uomd  appbcation, 
ivnd  were  fully  equal  to  those  in  a  neighbour's  neld  woich  had 
received  30  loads  of  farm -yard  dung,  together  with  8  cwt  guano 
and  16  bushels  bones  per  acre  ;  the  yield  was  estimated  at  40  tons 
the  Scotch  acre,  and  tneir  great  luxuriance  seemed  to  me  to  justify 
the  expectatioa  From  one  field  of  white  globe  turnips  sown  later, 
and  manured  solely  with  liquid^  from  40  to  50  tons  to  the  Scotch 
acre  was  c]n>ected.  A  field  of  carrots,  treat^  in  the  same  manner 
as  the  swedes,  to  which  a  second  appbcation  of  Uquid  was  givpn 
just  before  thmrnng,  promise  from  20  to  25  tons  the  acre.  Smmarly 
favourable  results  have  been  obtained  with  cabbages  -,  uid  that  the 
limit  of  fertility  by*  these  means  has  not  yet  been  reached,  was 
clearly  shown  in  one  part  of  the  Italian  rye-grass  which  hod  oca 
dentally  received  more  than  its  allowance  of  Uquid,  and  which 
showed  a  marked  increase  of  luxuriance  over  that  around  it  The 
exact  increase  of  produce  has  not  been  accurately  determined,  but 
the  number  of  cattle  on  the  form  has  increased  very  largely,  and  by 
means  of  the  I  taban  rye-grass  at  least  /our  times  as  many  beasts  as 
before  can  be  kept  now  on  the  same  extent  of  land,  Uu  fertUUy  of 
the  land  being  at  the  same  time  increased  This  plant,  of  all  others, 
appears  to  receive  its  noiunshment  in  this  form  with  most  gratitude^ 
and  to  make  the  most  amjde  returns  for  it ;  and  great  as  are  the 
results  hitherto  obtained,  1  bebeve  that  the  maximum  of  productive- 
ness is  not  yet  reached,  and  that  the  present  experiment  must  be 
carried  yet  further  before  we  know  the  full  capabibties  of  this 
manure.  Of  one  important  fact  connected  with  this  crop,  I  am 
assured,  that  notvrithstandiug  the  rank  luxu/iance  of  its  growth, 
animals  fed  upon  it  not  ool^  are  not  scoured,  but  thrive  more  than 
on  anv  othrr  kind  of  grass  in  cultivation 

"  Talcing  into  the  irri/pition  account  the  whole  cost  of  the  engine, 
and  the  wtole  of  the  fuel  and  wages— although  half  of  these  might 
have  been  deducted— the  follo^-ing  apix'drs  to  be  the  capital  account 
and  working  expenses  for  fertilising  M /rem ill  form : — 


Tanl»  complete         .        .        .        . 

Steam  engine  .         »        .        . 

Pumps 

Iron  pipes,  laying,  and  dydranta 

Outta-percha  distributing  pipea.  Itc 


Annual  interest  on  £1586,  and  wear  and  j 
tear,  at  74  per  cent  | 

Annual  waffea  .        •        ;        . 

F«jftl        ......        . 


£300 

156 

80 

1000 

56 


0  0 

0  0 

0  0 

0  0 

0  0 


£1586    0    0 
£118  19    0 


104    0 
58  10 


£281    9    0 
This  amcnnt«  divided  by  the  number  of  acres,  is  equal  to  the  tfiKeil 
sum  of  148.  per  acre 

'*  I  now  come  to  the  practical  resolta  of  so  cheap  a  mode  of  f  r 
tilisin^  land. 

*'  rar  Young  informed  me  that  m  one  of  the  fields  he  had  him- 
self measured  the  growth  of  Italian  rye-erasa,  and  had  found  it  Ui 
he  two  inches  in  twen^-four  hoars  ,  ana  that  within  seven  mootlu, 
Mr  Kennedy  had  cut  (nm  a  field  we  were  punng  at  the  tine  < >'» 
tons  of  grass  per  acre  Where  the  whole  is  cat,  few  or  five  benr-. 
crops  are  thus  taken ;  bat  upon  some  of  the  Uskd  dunng  tbe  L-\ 
two  years  20  sheep  to  the  acre  have  been  penned  in  hurdles,  ti  u 
moved  about  the  same  field  from  time  to  tune ;  after  each  rrnofe 
the  fluid  has  been  applied,  and  immediately  followed  by  u  iboD 
dant  growth  of  foca.  There  ia  not  the  slightest  appeaitocf  ol 
exhaustion  in  the  land, — its  fertility  appears  to  increake.  I  *« 
informed  that,  before  the  hquid  manure  was  niied,  the  laod  «o .  i 
not  keep  more  than  a  bollock  or  five  sheep  to  the  acre ;  no«  it  «i]J 
miiutaitt.  if  the  cropa  are  cut  and  earned  in.  five  bullocks  or  twr*t 
sheep  to  the  acre.  Some  beans,  bran,  and  oil  cake  are  bouehl  it 
the  stock ,  but,  on  the  other  hand,  one- third  or  more  of  tht  um  ^ 
kept  in  gram,  notwithstanding  the  great  number  of  bve  stocL 

**  ronnm^  Park  —Mr  Telfei's  farm,  n^ar  Ayr  This  utor-'j 
dair)'  farm  of  40  acres,  near  the  level  of  the  sea,  and  abont  gz-jt 
and  a  half  west  of  the  town  of  Ayr  The  subsoil  is  beach  gn-^ 
with  a  sbght  admixture  of  clay  Water  is  too  abundant  It  l>«s 
dead  witlun  about  20  mches  of  the  surface,  and  in  wmter  oa.-'r 
than  that. 

•*  No  bedding  or  litter  is  used  here.  The  cows  lie  on  cocoa-'^ -t 
mats.  The  ventilation  is  perfect ;  and  the  air  sweeter  than  m  i  .f 
majority  of  the  dwelling-houses  of  human  beings. 

"  The  following  appears  to  be  the  cost  of  carrying  oot  the  sptoA 
of  Mr  Telfer  s  farm  — 

•Tank  ...  £30    0   0 

Engine  ^  .        .  60    0    0 

Imn  pipes  and  hydrants  .  .      100    0    0 

Distnbuting  hose-pipe,  kc  20    0    0 


£210    0    0 


'  Annual  interest  on  £210,  and  wear  and  tear,  ) 
at  74  per  cent  .  { 

Wages  and  fuel 


£15  15 
11    0 


£26  15  0 
"  bk  summer  the  cows  hsTS  a  quantity  of  oil-cake,  as  vel^  ^ 
graas  i  and  in  wmter  they  have  turnips  or  mangel-wunel,  bc&i.  -i 
barley  meal,  and  cut  hay  or  grass;  the  whole  mess  being  stcar^^i 
togetner.  Miss  Bell,  the  cousin  of  Mr  Telfer,  mansges  the  dc '. 
and  said  that  last  year  the  hay  bought  would  amount  to  from  ^"^ 
to  £40,  and  she  should  think  the  grain  to  not  less  than  £200.  Ic 
general  terms,  the  other  food  is  nroduoed  upon  ths  liann.  ^  As  to  uvf 
produce  of  grass,  which  is  the  chief  article,  the  first  cutting  d<iri:.g 
the  present  year  was  in  the  latter  end  of  March  about  18  ind^^ 
thick.  The  second  was  from  18  inches  to  2  feet  thick.  Tbe  ttri 
was  from  3  feet  to  4  feet  6  mches  thick.  The  fourth  nearly  '  •■' 
same.  The  fifth  was  2  feet  thick ;  and  the  sixth,  in  nrooeu  i 
cutting  at  the  time  I  was  there,  we  measured  at  18  inches  Ujc.l 
Taking  the  mean,  where  two  dimensions  are  given  for  the  saxc?  crc . 
I  find  the  aggregate  depth  of  grass,  grown  and  cut  off  this  f&rj 
withm  seven  months,  to  oe  not  less  than  1 4  feet  3  mches.  Ail  th- 
is, however,  eaten  upon  the  premises,  and  the  whole  m&rke*.Ab.« 
produce  of  the  farm  is  represented  by  the  milk  and  butter. 

"  As  to  the  quantity  and  value  of  these.  Miss  Bell  sut«d  ti»: 
the  previous  week  the  butter  was  114  lb  and  120  Ih— together  2* 
lb.  sold  at  la.  per  pound.  This,  she  stated,  was  about  toe  «v<rtge 
quantity  and  price.  The  amount  for  butter  would  therefore  be 
£11,  148.  per  week,  or  per  annum  £608,  8s.  She  informed  me  l»f- 
ther,  that  during  about  eight  months  in  the  year,  the  cold  milk  r»- 
Uses  about  the  same  amount  as  the  butter.  In  the  summer  montw, 
during  hot  weather,  the  market  value  of  the  milk  is  only  ««» 
half  that  of  the  butter.  From  these  data,  the  amount  for  milksoM 
ycr  annum  is  £507. 

The  total  receipts  for  tlie  two  articles  of  mQk  and  batter  aaoQK* 
to  £1116,  bs.  per  annum. 
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■^*  I  only  ne«d  toadJ  that,  previoiuly  to  the  adoption  of  the  present 
ijslem  of  farming,  these  40  acivs  of  land  wtre  oarely  sufficient  to 
support  eight  or  nino  co«8,  and  would  hare  been  well  let  at  a  rental 
tf  30s.  an  acre." 

Tlie  attention  now  6o  generally  directed  to  this  subject, 
dud  the  importance  attached  to  it  in  many  quarters,  justify 
this  lengthened  quotation,  and  call  for  some  remarks  upon 
it  We  have  carefully  examined  two  of  the  instances  re- 
ferred to  in  this  report,  y'iz.,  PortDundas  and  Myremill; 
and  some  smaller  experiments  more  cursorily.  After  doing 
so  we  are  sorry  to  say  that  we  have  arrived  at  a 'very 
different  estimate  of  this  system  of  manuring  from  that 
Azpressed  in  the  above  quotations.  We  at  once,  and  with 
pleasure,  acknowledge  that  in  so  far  as  concerns  the  storing 
IP  and  preparing  of  the  liquid  manure,  its  application  to 
the  laud,  and  the  production,  by  means  of  it,  of  crops  of 
Italian  rye-grass  almost  surpassing  belief  in  their  luxuriance 
aod  weight  of  produce,  Mr  Kennedy's  experiments  have 
been  crowned  with  complete  succesa  The  excellence  of 
tills  grass  as  food  ;f or  live  stock,  and  their  relish  for  it,  is 
also  indisputable.  Neither  do  we  disptite  the  statements 
of  thoso  who  tell  us  that  manure,  when  largely  diluted  witH 
^ater,  and  properly  applied  in  the  liquid  form,  is  more 


beneficial  to  plants  than  in  any  other  ^ay  in  which  it  cai| 
be  presented  to  them.  Admitting  all  this,  the  question  ^ 
remains.  Has  it  yet  been  shown  that  this  system  can  ha 
economically  applied  to  ordinary  farms)  Data  are  still 
wanting  from  which  tb'  answer  this  question  conclusively, 
but  we  shall  state  some  of  the  reasons  which  constrain  us, 
with  our  present  iliformation,  to  do  so  in  the  negative. 

Supposing  an  adequate  motive  power  already  to  ^xist, 
and  to  be  partly  employed  for  other  purposes,  the  capital 
that  must  be  invested  in  providing  the  tanks  and  other 
apparatus  necessary  for  carrying  out  this  system  amounts  to 
about  £4  i>er  acre  over  a  farm  of  average  extent  If  the 
system  be  a  sound  one,  the  great  amount  of  tlus  outlay  can- 
not fairly  be  urged  as  an  objection  to  it  The  addition  of 
a  permanent  rent  charge  of  5s.  per  acre  to  an  entire  farm, 
for  a  benefit  which  in  any  one  year  can  be  available  to  but 
a  limited  portion  of  it,  is  however  a  serious  matter.  In 
each  case  referred  to  in  the  Miivuta  of  Informaticm^  the 
whole  annual  charge,  whether  arising  from  interest  on 
capital,  wear  and  tear  of  machinery,  or  working  expenses, 
is  divided  by  the  whole  acreage  of  the  farm.  In  the  first 
seven  cases  given  in  the  tabular  statement,  this  mode  of 
calculation  is  correct,  as  ther  whole  areas  do  actually  benefit 


Table  III. — Shat^ng  Coti,  dte.,  of  the  Jpplieation  of  Sewerage  WaUn  and  Liquid  Manures. 


Kame  of  nac« 


EdiiiiuTgh. 
Crajgenthiny  Meadow^ 

lligh-level 
Bea  Meadows,? 

Old  Meadows. 

KoUinghamshire. 

Thb  Duke  of  Portland. 

Clip«tone  Meadows. 

WiUshire. 
waey  Meadows^ 

Devonshire. 
Tbe  Dnke  of  Bedford. 
Tavistock  Meadows. 

jSerk$hire, 
ihuey  Meadowi;> 

_      Qlaagow. 
}&X  Harvey's  farm. 


_  AyrsKvrii. 
^yremlU  farm^ 

©umiog  Park  /ami. 

£«g  or  Bunduff  forms    ; 

Slafordihirg, 
The  Duke  of  SiitherUnd. 
Ilanclinrch  fonn  near ) 
yrcntham..  ./ 

Lanea$h»r(fi. 
OOLalewood  fuim 

Chnhirt. 
Xeacardfernu 


Oiamorgantkim. 
Poitb  Kerry  Faxin« 


No. 
of 

liBh 
acres. 


63 


300 
150 

90 

lOd 

508 

508 

50 

83 
120. 

150 

50 


Uode  of  Application, 


( Steam-engine,  pumps,  and ) 
(    open  gutters  and  panes,  / 

(  QravitatioD,  optm  gutters ) 
\    Aad  panes^    >       .       .J 


Do* 


do. 


( Catchmeadowr  gravitation, 
\     and  open  gutters,  .     *  . 
(Bead work    of    ridge    and 
■I     furrow,  gravitjition  and 
(    open  gutters, 
/  Beadwork     and      catch- ) 
<      meadows,       gravitation  > 
(.    and  open  gutters,  .        .  J 

Catchmeadow,  gravitation, 
and  open  gutters,  . 
/Steam-engine,        pumps, 
3     underground  iron  main 
)     pipes  and  iron  dlstribut- 
I    ingpipea,      , 
Steam-engine,         pumps, 
underground  iron  mains, 
giitta-peccha  hose,  and 
jet  pipe,        ^       . 
Do.  do. 

Gravitation,  underground) 
iron  mains,  gutta-percha  J> 
hose,  and  jet  pipe,  •        ,  j 

/  Steam-engine,  pom  ps, 
J  .  undergroun4iron  mains, 
j  guttapercha  hose,  and 
I    jet  pipe,        r       *       , 


Do. 


Po. 


do; 


dflfr 


iGruvitatioD,  trndeigrotrnd ) 
iron  mains,  guttu-percha  > 
hose  and  jet  pipe  .       .  J 


Cost  of  Works 

and 

Apparatoa 


£      a.  d. 
2000    0    0 


700    0    0    52  10   0 


2700  0  0 

36.000  0  0 

3000  0  0 

11S3  a,  0 

iiS^  0>  0 

1f4iMJ  d'  0 

1586  (>  0 

210  0  0 

\n  ^  0 

526  la  4 

m  12'  0 

67.3  \  iO 

300  0  0 


Annua)  In- 
terest^ ftc, 
at7»pcr 
cent. 


£    #.  d. 

150    0    0 


Annual 
Workiiif 
Ezponsca 


202  la    0 
2700    0    0 

22&  a  0 
sail  6 

3^  I    6 
103  I^j   0 

ll'3J9;  0 
l5  \$  0 
H  fi   6 

n  I  0 
8d   %  5 

ra  8  0 

^la  0 


£   Y.  d, 
117  12    0 

19  17    6 

il9    £»    0 

150    a   0 
52  10    0 

OD  0 

^  ».   4 

240  lO-   0 

162  10    0 
it    0    0 

3i^  0 

18    $ 
'   »  1$  .2 


17  11    0 


Iiicr  0 


ToUl 

Annual 

Chaigeper 

English 

acre. 


£    t.  d. 

4    4  11 

118    1 
I    S    2} 

9  10    0 
1  17    0 

OU    3 
0l8-$ 

Oil  i 

0  10    %\ 

0  m  9f 

«  ^  H[ 

oim  tf 


V  irr 
/  Land 
J     roc 


Obeenratlona. 


{Average  rental  npwards  of 
£16  per  English  acre^ 
{Worth  about  £20  .per 
English  acre;,  worthless 
before. 
Maximum  rental;  £25  pci 
English  acre. 


f  Worth  upwardi*  of  £12  ;  pre* 
viously  worth  from  3s.  to 
5i.  per  acre  per  annum. 
{Four  neavj*  crops  of  grass  per 
annum. 

(  Land  more  thafi  quadrupled 
<  in  value  aftcf  only  4  years 
irrigation^ 
Land  not  previously  vortb 
more  than  5s.  per  acrc> 
yielding  six  heavy  crops 
,  of  grass  per  annual. 
10  feet  thick  of  grass  cuffh}m 
I    an  acre  -la  six  jctouths^ 

{to  iota  of  grass  cut\0^m  un 
acre  io  six  mouths* 

fU^  feet  of  fgrus  cut  lb  seven 
(  taionthsi 
(80  staclea  t>cr  aoDujtr;  iu 
*l    place  (if  1^  as  ^r^vlonily. 


,  TaiiKs^  consthicteci  siilM<ftut 
;    tot  dOO  acres^ 

Cos  dVesshavof  liquid  4i^ual 
to  25  or  30  tons  of  ^ucRl-: 

[  .  yard  manure  per  aci«. 

^  A  fourth  crop  of  grass  fMitne 
'wslghed,  wu  found  eqoai, 
t0 10  tons  per  acre.  It  was 
the  lightest  ctqp'Cui^off  tho 
sameland. 

^Xanks  constra^fe^^mBUISf 
for  300  a^bret^  Bet^T^ 
aod  lO»i^to^g]U»»itt^ 


tadk  year  by  the  irrigating  process.  But  when  we  come 
to  thoee  irrigated  by  inachineiy,  we  find  that  a  half  or  two- 
fiitlii  only  of  tlie  land  receives  the  benefits  of  it  in  any  op« 


year.  If  the  annual  charge  in  thik  btter  dots  sdl  mMU 
divided  by  the  acrtege  actually  irrigated;  Ubecam0Hltidflnt 
that  the  expense  is  oottble  tliat  of  tiM  rusey  UMadowsw.  airrl 
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oquol  tb  that  of  the  old  meadows  aear  E^iiburgh,  instead 
of  being  leas,  as  it  b  made  to  appear.  Again,  in  estimatiiig 
the  profits  an  oppodte  coorae  is  followed.  While  the  charges 
aro  made  to  appear  less  by  spreading  them  over  the  whole 
ana  of  the  farm,  the  enonhoos  produce  of  grass  from  the 
irT%aied  parts  is  put  prominently  forward,  and  little  is  said 
about  its  produce  as  a  whol&  In  the  dairy  cases*,  too,  we 
are  told  of  enormous  gross  profits,  without  being  pointedly 
reminded  that  the  larger  portion  of  the  keep  of  the  cows, 
audi  as  distillery  ofial,  besui-meal,  hay,  and  even  straw  and 
tnndps,  is  actually  purchased ;  that  in  this  way  a  quantity 
of  extraneous  manure  becomes  available  for  the  associated 
famiy  sufEicient  (however  applied)  to  maintain  it  in  a  state 
of  fertility ;  and  that  there  would  be  handsome  profits  from 
the  dairy,  irreepeetivB  of  the  farm  altogether  In  fact,  town 
dairies  usnally  have  no  land  attached  to  them.  The  cows 
are  maintained  solely  by  purchased  food,  and  the  sale  of 
manure,  liquid  and  solid,  forms  one  of  the  stated  items  of 
inooma  In  Mr  Harve/s  and  similar  cases,  two  separate 
businesses  are  in  fact  mixed  up,  and  yet  the  whole  is  spoken 
of  in  such  a  way  as  if  the  profit  was  mainly  due  to  the  use 
of  liquid  manura  Indeed,  the  whole  of  these  MvmUes  of 
Iftfcrmaticn  issued  by  the  General  Board  of  Health  have 
an  air  of  special  pleading  about  them,  which  to  us  seriously 
detracts  from  their  value  ^ 

The  entire  annnal  cost  of  applying  manure  in  this  manner 
is  stated  to  amobnt  to  from  lOs.  to  14s.  per  acre  for  the 
whole  extent  of  the  farm.  Now  this  would  suffice  to  provide 
annually  from  I  to  1^  cwt  of  Peruvian  guano  (even  at  its 
present  high  price)  for  every  acre  of  the  farm,  or  from  2  to 
3  cwt  per  acre,  if  applied,  as  the  liquid  is,  to  the  portion 
under  green  crop  oi^y.  The  stated  application  of  such  a 
dressing  of  guano,  in  separate  portions,  and  during  showery 
weather,  will  be  found  to  yield  results  little  inferior  to  those 
obtained  by  the  use  of  liquid  manure.  To  do  this  requires 
BO  costly  apparatus  or  permanent  sinking  of  capital,  and 
its  application  can  be  desisted  from  at  any  time  when  found 
unremunerative.  The  adoption  of  this  plan  of  applying 
the  liquid  manure  of  the  farm  necessarily  dentands  that  the 
whole  system  of  management  be  accommodated  to  it  In 
order  to  furnish  this  liquid  manure,  the  whole  green  crops 
inust^  summer  and  winter,  be  conveyed  to  the  homestead, 
and  there  consumed  in  such  a  manner  as  that  the  urine  and 
dung  ol  the  «>J'w"<^<»«  fed  upon  it  may  be  scoured  into  the 
tanka  It  is  no  such  easy  matter  to  replenish  these  tanks 
as  some  persons  seem  to  think.  When  cattle  are  housed  in 
boxes  or  properly  protected  yards,  the  whole  of  the  mine 
is  absorbed  by  the  htier,  and  goes  to  the  field  in  the  dung- 
cart  This  is  certainly  a  more  expensive  way  ci  conveying 
it  to  the  fields  than  by  pipes.  But  then,  as  in  the  new 
system,  the  uiinc,  ^,  is  diluted  with  at  least  three  times 
its  volume  of  water,  there  are  four  tons  of  manure  to  con- 
vey on  the  one  plan  for  one  on  the  other,  ilven  v^ere  pipes 
are  used,  all  the  litter,  and  a  portion  at  least  of  the  dung, 
has  still  to  be  carted  ont^  so  that  no  daim  of  a  saving  of 
carriage  canvalidlybeputforwardonbehalf  of  this  system; 
but  its  merits  must  be  grounded  solely  on  the  superior 
eflBcacv  of  manure,  when  ap^ied  in  a  liquid  instead  of  a 
solid  form. 

In  the  case  of  dry  and  loess  soilSy  the  consuming  of  the 
tarnip  crop,  by  folding  sheep  upon  it,  has  hitherto  been 
regarded  as  at  once  the  chec^wst  way  in  which  it  can  be 
converted  into  wool  and  mutton^  and  the  land  consolidated 
and  enriched,  so  aa  to  fit  it  for  psodociog  grain  and  other 
eropa  On  teoaoious  soila,  end  in  a  nolflt  <&nate,  whieh 
is  quite  the  case  at  MyreiaiBy  it  ia  eertalidy  impradiakble  to 
porsue  this  system  in  wintei^  It  ia  peduips  also  tiie  case 
that  sheep  are  healthier,  fatten  maBasqpidJ^^  and  yield  more 
wool,  wlien  fed  under  covec,  than  when  folded  on  the  open 
turnip  fi^ll    Admitting  all  this,  however,  we  are  disposed 


to  think  that  these  benefits  are  better  secured  by  Mr  Randd 
of  Chadbur/s  plan  of  littering  the  pens  with  butut  day, 
which  keeps  the  sheep  clean,  and  their  feet  in  good  order, 
and,  when  mingled  with  their  urine  and  dung,  forms  a  ouMi 
viduablo  manure  for  any  kind  of  land.  Were  this  camsd 
out  by  means  of  movable  covered  pens,  which  coold  be 
erected  and  easily  shifted  from  place  to  place  in  the  tonnp 
field,  the  carriage  of  the  turnips  and  manure  would  be 
greatly  reduced,  especiaOy  if  accomplished  by  mesns  of  the 
portable  railway. 

In  the  case  of  dairies  near  towns,  where  the  cows  are 
largely  fed  on  brewery  or  distillery  offal  and  other  puichaaed 
food,  the  circumstances  are  totally  different  from  those  oi 
ordinary  farms,  dependmg  solely  on  their  own  resooiccL 
The  liquid  manure  that  would  otherwise  run  to  waste,  whe# 
thus  applied,  is  so  much  clear  gain,  in  so  far  as  the  value 
of  the  increased  produce  exceeds  the  cost  of  applicatkn. 
It  may  form  a  wholesome  caution  to  some  persons  to  mes- 
tion  here  that,  notwithstanding  all  that  has  been  wnttes 
about  the  success  of  the  spirited  operations  at  PortrDmuiai, 
wo  were  told  by  Mr  Harvey,  that  so  dubious  is  he  still 
about  it,  that  if  the  thing  were  to  do  again,  he  would  rsther 
keep  his  money  in  his  pocket,  and  let  the  urine  run  into  thi 
canal  as  f ormeriy.  if  there  is  doubt  even  in  such  a  case; 
how  much  more  when  the  manure  must  virtoafly  b 
purchased.  And  this  leads  us  to  remark  that  wo  have  betts 
hopes  of  the  ultimate  success  of  this  plan  of  manuring^  vhea 
itia^restricted  to  the  application  of  the  surplus  liquid  maaare 
of  the  homestead  to  some  pioce  of  meadow  near  at  hand, 
supplementing  this  supply,  when  necessaiy,  by  dissolvuis 
guano  in  water,  and  sending  it  through  the  pipes  The» 
remarks  apply  even  more  strongly  to  the  sewage  from  toirna 
The  liquid,  in  this  case,  is  highly  charged  with  fertQiung 
ingredients  of  the  most  valuable  kind,  seeing  that  it  oos- 
sists  largely  of  night-soil  from  a  population  oonsumingmudi 
animal  food.  With  few  exceptions,  this  valuable  Lquii!, 
which  flows  in  such  quantities  from  aD  our  towns,  is  not 
only  utterly  lost,  but  is  a  grievous  nuisance,  bj  pollatis^ 
our  streams  and  generating  disease  In  applying  it  M 
manure,  the  expense  lies  entirely  in  providing  and  working 
the  necessary  apparatus.  In  such  cases,  then,  with  ao  ao- 
failing  supply  of  highly  fertilising  liquid,  costing  nothing 
to  begin  with,  there  is  eveiy  inducement  to  put  into  opeo^ 
tion  any  plan  by  which  it  can  be  economically  applied  te 
field  crops.  The  enhanced  value  of  green  forage  in  the 
vicinity  of  towns  is  an  additional  motive  for  attempting  this. 
The  profitable  disposal  of  town  sewage  in  a  way  neither 
injurious  to  the  health  nor  offensive  to  the  senses  of  the 
community,  is,  however,  a  problem  yet  remaioing  to  be 
solved 

The  ingenuity  and  enterprise  displayed  by  Mr  Kennedy 
and  others,  in  their  endeavours  to  cheapen  by  this  meaoi 
the  cost  of  farm  produce,  and  the  frankness  and  untinnj; 
patienco  with  which  they  have  shown  and  explained  their 
proceedings  to  the  unceasing  stream  of  visitors,  which  the 
novelty  of  the  operations  attracted  from  aD  parts  of  tbo 
kingdom,  and  even  fram  foreign  countries,  are  altogether  » 
adiEurable  and  praiseworthy  that  it  requires  no  slight  effort 
to  speak  of  them  otherwise  than  ai^ntmngly.  Tbe  coo* 
fidence  with  which  various  influential  parties  have  proclaiiBed 
the  complete  success  of  this  scheme  of  irrigatioo,  and  reooni- 
mended  it  for  general  adoption,  seems,  however,  to  reqon 
that  those  who  have  examined  it,  and  amved  si  so 
opposite  conclusion,  should  publicly  say  so. 

It  is  unreasonable  to  expect  that  private  parties  sn  ta 
divulge  their  whole  business  afiatrs ;  and  yet,  withoat  sHil 
Dr.  and  Cr.  account  for  some  ordinary  araUe  fasm  trestedos 
this  system,  it  is  impossible  to  arrive  at  a  soond  jadffaaA 
on  its  merits.  Until  this  can  be  done,  it  woold  be  better  ts 
abstain  from  publishing  partial  statements,  vhiah  teudoolx 
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to  nuBlead  the  public  mind.  We  offer  these  renmriui  in  no 
spirit  of  hostility  to  this  new  system  of  fanning.  We  ahall 
rejoice  unfeignedly  to  find  that  our  opinion  ol  it  is  erroneous, 
and  that  it  really  warrants  the  sanguine  expectations  which 
fiome  parties  entertain  regarding  it  We  simply  maintain 
that  as  yet  the  case  is  '*  not  proven,"  and  our  couzisel  to  those 
who  are  disposed  to  try  it  is,  not  to  embark  in  it  ^  an  extent 
that  would  embarrass  them,  if,  as  we  fear,  it  should  prove 
a  failure. 

Section  3. — Guano. 
Next  to  farm-yard  manure,  which  must  ever  be  looked  to 
as  the  chief  means  of  maintaining  the  fertility  of  a  farm, 
goano  claims  our  notice.  This  substance  is  the  dung  of 
Bttfowl,  and  is  found  on  rocky  islets  in  parts  of  the  world 
where  rain  seldom  falls.  The  droppings  of  the  mjrriads  of 
birds  by  which  such  ph^ies  are  frequented  have  in  many 
cases  been  permitted  to  accumulate  during  untold  ages,  and 
are  sow  found  in  enormous  deposits.  The  principal  supply, 
both  for  quantity  and  quality,  has  hitherto  come  from  the 
Chincha  Islands,  on  the  cofist  of  Peru.  The  introduction 
of  this  powerful  and  exceedingly  portable  manure  gave  a 
prodigious  impetus  to  agncuJtural  improvement.  It  is 
about  thirty  years  since  a  few  casks  of  this  article  were 
brought  to  Liverpool  from  Peru,  where  it  has  been  known 
and  prized  as  a  valuable  manure  from  the  remotest  periods. 
No  sooner  had  its  value  been  discovered  by  our  British 
aghcultDnsts  than  the  demand  for  it  became  so  keen,  that 
the  quantity  imported  rose  from  2681  tons  in  1841  to 
283,300  tons  m  d845.  The  price  at  which  it  was  sold  at 
first  was  £20  per  ton,  from  which,  with  increased  supplies, 
it  fell  to  £1 1,  when  the  discovery  in  1844  of  a  considerable 
deposit  on  the  island  of  Ichaboe,  on  the  coast  of  Africa,  at 
once  reduced  the  price  to  £9. 

Discoveries  have  from  time  to  time  been  made  of  other 
deposits  on  the  African  coast  and  m  Australia.  The 
quality  of  both  is  much  inferior  to  that  from  Peru.  It  is 
tn  a  more  advanced  state  of  decay,  and  contains  more 
moLsture  and  sand.  Great  as  was  the  deposit  of  this  valu- 
-'^(e  fertiliser  on  the  Chincha  Islands,  it  rapidly  diminished 
under  the  excessive  demand  for  it  from  Great  Britam  and 
other  countries.  Gradually  the  quality  became  very  in- 
fenor,  and  in  1871  it  was  announced  that  this  deposit  was 
entirely  exhausted.  Considerable  supplies  are  still  obtained 
from  other  parts  of  the  Peruvian  coast ,  but  unfortunately 
the  quality  is  very  inferior  to  that  formerly  obtained  from 
the  Chinchaa.  This  circumstance  would  not  bo  of  much 
consequence  if  the  guano  was  offered  for  sale  on  fair  terms , 
but  as  the  agents  of  the  Peruvian  Government  sell  it  only 
at  one  uniform  price  per  ton,  although  different  cargoes,  and 
even  different  portions  of  any  one  cargo,  vary  excessively 
in  quality,  it  is  now  an  unsafe  article  for  farmers  to  purchase. 
We  give  here,  from  the  Board  of  Trade  returns,  a  table 
of  the  quantities  of  guano  imported  yearly,  with  the  com- 
puted real  value,  from  1854  to  1872, 

TabU  thaioing  the  Imports  of  (kiano/rom  1854  to  1872. 


Tctf. 

TOIUL 

Value. 

Vear. 

Tom. 

Value  • 

1364 

285,111 

£2,530,272 

1864 

131,358 

£1.457,088 

1855 

806,061 

8,187,160 

1865 

237,393 

2,675.995 

1856 

191,601 

2.186,481 

1866 

135,697 

1,439.679 

1857 

288,862 

8,618,074 

1867 

192,308 

2.109.506 

1858 

858.641 

4,084,170 

1868 

182,848 

2.039,478 

1859 

84,122 

769,833 

1869     210,010 

2,640,983 

1860 

141,485 

1,557,895 

1870 

280,811 

3,476,680 

1861 

178.423 

2,022.288 

1871 

178,678 

1.994,145 

1862 

141,686 

1,685,822 

1872 

118,704 

1,201.042 

1868 

288,674 

2,658,856 

The  dung  of  birds,  from  its  including  both  liquid  and 
solid  excrements,  is  superior  as  a  manure  to  that  of  quadru- 


ped. Pigeons'  dung  has  long  been  in  high  repute  as  an 
excellent  fertiliser,  and  brought  a  high  price  in  days  when 
portable  manures  were  scarcely  to  be  had.  It  is  now  little 
heard  of,  guano,  the  excrement  d  fowls  which  feed  upon 
fish,  bei|ig  superior,  weight  for  weight  The  dung  of 
domestic  poultry  is  usually  mixed  with  the  genend  dung- 
heap,  but  it  could  be  turned  to  better  account  if  kept  by 
itself.  It  has  been  recommended  to  strew  the  floors  of  poul* 
try-houses  daily  with  sawdust  or  sand,  and  to  rake  this  with 
the  droppings  into  a  heap  to  be  kept  under  cover  and  used 
like  guano. 

Section  4. — I^ones. 

It  is  now  about  sixty  years  since  ground  bones  b^n  to 
be  used  by  farmers  m  the  east  side  of  England  as  a  manure 
for  turnips.  At  first  bones  were  roughly  smashed  by  ham- 
mers and  applied  m  great  quantities.  By  and  by  mills  were 
constructed  for  grinding  them  to  a  coarse  powder,  in  which 
state  they  contmued  to  be  used  as  a  dressing  for  tunups,  at 
the  rate  of  sixteen  to  twenty  bushels  per  acre,  m  all  parts 
of  the  kingdom  and  to  a  very  great  extent,  until  the  ad- 
mirable discovery  by  Baron  Liebig  of  the  mode  of  prepanng 
superphosphate  of  hme  by^Ussolvmg  bone«  in  sulphuric 
acid.  We  shall  not  attempt  to  explain  on  chemical  princi- 
ples the  wonderful  supenonty  of  this  substance  of  er  simple 
bono-dust  m  promotmg  the  growth  of  the  turnip  plant 
What  we  should  do  indifferently,  by  borrowing  from  others, 
will  be  found  well  done  by  various  accomplished  chemista 
who  write  specially  on  these  subjects.  We  can,  however, 
testify  from  expe nonce  to  the  important  fact,  that  one 
bushel  of  bone^ust  dissolved  by  a  third  of  its  weight  of 
sulphuric  acid  is  as  a  manure  superior  in  value  io/our  bushels 
of  simple  bone-dust.  It  is  not  merely,  or  even  chiefly,  m 
the  lessened  cost  at  which  an  acre  of  turnips  can  be  manured 
that  this  supenority  hes.  but  especially  m  this,  that  from 
the  extraordinary  stimulus  given  by  superphosphate  of  lime 
to  newly  germinated  turnip  plants,  they  usually  arrive  at 
the  stage  when  they  are  fit  for  thmnmg  in  from  ten  to 
fifteen  days  earher  than  when  sown  over  farm-yard  dung 
or  simple  bone-dust,  or  both  combined.  This  shortenmg  of 
the  critical  period  during  which  the  sttacks  of  the  msignifi* 
cant  but  dreaded  turmp-bectle  so  often  baulk  the  hopes  of 
the  husbandman  is  an  advantage  not  easily  estimated,  and 
oue  well  fitted  to  inspire  him  with  ccfnfidence  m  the  science 
to  which  he  owes  the  discovery,  and  with  grateful  rcspoct 
for  the  eminent  discoverer.  This  powerful  effect  in  quicken- 
ing the  growth  of  the  young  turmp  plants  is  possessed  in 
ueariy  as  great  a  degree  by  Peruvian  guano,  when  it  is 
supplied  with  sufficient  moisture.  In  climates  and  s<easons  ' 
which  may  be  characterised  as  moist  and  cool,  guano  will 
show  best  results,  whereas  m  those  which  are  rather  hot  and 
dry  superphosphate  has  the  advantage.  Accordingly  wc- 
find  guano  the  comparative  favounte  m  Scotland,  and  its 
nval  in  the  dnei*  counties  of  England.  .        ^ 

Guano  is  believed  to  encourage  a  great  expanse  of  foliage, 
and  to  be  more  especially  suited  for  early  sowings;  and 
superphosphate  to  influence  development  of  bulb,  and  to 
deserve  the  preference  for  a  later  seed-time.  The  obvious 
inference  is  that,  for  the  turnip  crop  at  least,  these  valu- 
able fertilisers  should  be  used  m  combination  ;  and  actual 
experiment  has  verified  its  soundness.  The  use  of  them 
is  umversal  and  ever  on  the  increase.  They  constitute  also 
the  standard  by  which  farmers  estimate  the  cost  and  effects 
of  other  purchased  manures.  The  extent  to  which  they  are 
used,  their  high  price,  and  the  facility  with  which  they  can 
be  adulterated  with  comparatively  worthless  ingredients, 
have  led  to  almost  unparalleled  frauds.  The  advheration ' 
of  manures  has,  m  fact,  become  a  regular  tradsi  Had' 
farmers  only  their  bodily  senses  to  aid  them,  the  deUetion 
of  this  fraud  would  be  diflicul  t  -—perhaps  im]x»sible.    Here, 
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however,  they  can  call  the  chemist  to  their  aid,  with  the 
certainty  of  aBcertaining  the  real  character  of  the  articles 
^  whieh  they  are  invited  to  purchase.  If  purchasers  of  ma- 
'  mires  would  -hat  innst  in  every  instana  on  getting  from  the 
•oUer  an  analysis  by  some  competenx  chemist,  and  along 
with  it  a  written  warrandice  that  the  stock  is  of  the  quality 
therein  indicated,  detection  and  punishment  of  fraud  would 
'be  ea^.  In  regard  to  superphosphate  of  lime,  the  farmer 
can  purchase  bone^ust  and  sulphuric  acid  and  prepare  it 
himself.  We  conducted  this  pnxe  s  for  several  yearp  in 
the  following  way: — A  trough  was  provided  7  feet  x  3*4  x 
2'10|  made  of  2^inch  deal,  strongly  jointed,  and  secured  at 
the  comers  by  wooden  pego,  as  iron  nails  would  be  corroded 
Ij  the  aicid.  This  holds  conveniently  48  bushels  of  bones. 
'Ae  heap  of  bone4ust  is  then  gone  over  with  a  barley  riddle, 
aad  the  small  dust  wbich  passes  through  this  is  laid  aside  to 
be  used  as  a  drying  material  for  the  other  portion,  after  it 
'IssnbjectAd  to  the  add.  We  find  that  a  third  part  of  the 
bonfrdust  passes  through  the  riddle.  Three  bottles,. or 
oarboya  as  they  aie.called,  of  concentrated ^d,  averaging 
180  6«  each,  are  then  emptied  into  the  trough  and  mixed 
with  cold  water  at  the  rate  of  1|  of  water,  by  measure,  to 
1  of  add.  In  practice,  the  water  is  poured  in  first  and  then 
the  add.  Into  this  mixture  48  bushels  of  bones,  .previously 
measured  and  laid  dose  .to  the  trough,  are  rapidly  shoveUed 
by  two  labourers,  who  will^do  well  to  be  attired  in  clothes 
«nd  shoes  past  spoiling.  So  soon  as  the  bones  begin  to 'be 
thrown  in,  violent  ebuUition  commences.  By  the  time  that 
the  whole  of  the  bones  are  thrown  in^  there  will  be  bafdy 
liquid  enough  to  moisten  the  last  of  tibem.  The  labourers 
dierefore  dig  down  at  one  end  of  the  trough  till  they  teadi 
the  bottom,  and  then  caref  dlly  turn  back  u>d  mix  the  whole 
quantity  until  they  reach  the  other  end.  The  surface  is 
Ihen  levelled  and  oovered  with  a  layer  of  the  dry  riddlings 
two  inches  thick.  In  this  stat^  it  is  allowed,  to  remain  for 
two  days,  when  the  trough  is  emptied,  and  the  same  process 
is  repeated  until  the  whole  quantitj  ia  gone  over.  When 
Shovelled  out  of  the  trou^  the  b^nea  ar^  found  to  have 
become  a  dark-coloured  paste,  still  very  warm,  and  emitting 
a  sweetish  smelL  While  one  penon  throws  it  out,  another 
adds  to  It  its  proportion  of  6rj  riddlings,  and  mixe?  them 
carefully.  This  mass  is  heaped  up  in  the  comer  of  a  shed,' 
and  augmented  at  each  emptying  o{  the  trough,  until  the 
requisite  quantity  is  obtained.  After  this  the  mass  is  care- 
fully turned  over  several  times,  at  intervals  of  five  or  six 
days,  and  is  then  dry  enough  for  sowing  either  by  hand  or 
machine.  Some  prefer  mqistening  the  bones  with  boiling 
watQTy  and  then  adding  pure  acid  as  they  are  shovelled  into 
the  trough ;  but  by  first  mixing  the  add  and  water  there  is 
greater  certainty  of  all  the  bones  bdng  equally  acted  upon. 
There  is  also  great  convenience  in  using  the  finest  portion 
of  the  bone-dust  for  drying  the  other,  as  suitable  material 
for  this  purpoee  is  sometimes  difficult  to  procur&  The 
homely  process  now  described  is  quite  inferior  to,  and  more 
costly  than,^  that  pursued  in  factories,  and  should  only  be 
resorted  to' when  a  genuine  article  cannot  otherwise  be 
obtained. 

We  have  referred  to  superphosphate  of  lime  prep^ed 
from  bones.  A  new  source  of  supply  has,  however,  been 
discovered  of  late  years,  the  extent  and  importance  of  which 
Is  becoming  more  apparent  as  investigation  proceeds.  We 
allude  to  those  phosphoric  deposits  found  in  such  abundance 
in  the  crag,  and  upper  and  lower  green-sand  formations  in 
the  south  of  England.  The  existence  of  these  fossil  animal 
remains  was  first  pointed  out  by  Drs  Mantel  and  Buckland, 
though  it  is  to  Professor  Henslow  that  we  are  indebted  for 
having  called  attention  to  their  eminent  agricultural  value, 
and  described  the:localities  whence  they  may  be  most  readily 
obtained.  These  remains  consist  of  the  fractured  and  rolled 
bones  of  sharks^  gigantic  sea^liards,  and  whales,  ^  hich  at 


one  peripd  of  our  earth's  history  must  have  existed  is 
myriads  in  our  oceans  and  seas,  ^ixed  with  these  bones 
are  found  many  fish>teeth  and  shells  of  different  spedea,' 
and  likewise  immense  numbers  of  rolled,  water- worn  pebbles, 
which  at  one  period  wero  imagined  to  be  the  fossilised  ex* 
crements  of  the  animals  themselves,  and  were  on  this  account 
called  coproliles  by  Professor  Henslow  and  others.  Although 
this  has  since  been  proved  a  mistake,  the  name  has  been 
adopted,  and  will  probably  be  continued.  These  fossil 
bones,  and  soK^Ued  coprolites  of  the  crag,  are  found  b 
enormous  quantities  on  the  coast  of  Suffolk,  Norfolk,  and 
Essex,  whence  MrLawes  of  Rothamstead  obtained  nearly  the 
whole  of  the  material  which  he  employed  in  the  preparation 
of  his  well-known  "  coprolite  manure,"  or  "  Lawes'  super- 
phosphate." Already,  it  is  believed,  several  tiiousauds  of 
tons  of  these  fossils  in  one  form  ojr  other  are  annually  sold 
for  manure,  with  a  rapidly  increasing  demand*  Those  found 
in  the  crag  formation  aro  exceedingly  hard,  and  require  to 
•be  ground  by  powerful  machinery,  and  dissolved  in  sul- 
phuric add,  to  render  the  phosphate  of  lime  availsble  as 
manure.  Fossils,  though  less  abundant  in  the  gr^en-sand/ 
can  be  reduced  to  the  requisite  fineness  by  simple  machinery, 
and  are  then  fit  for  agricultural  purposes  without  any  chemi- 
cal preparation.  They  are  found  plentifully  in  the  pstish 
of  Farnham,  so  long  celebrated  for  the  excellenco  and  abun- 
danco  of  its  hops,  which  are  now  discovered  to  bo  due  to  the 
presenpe  in  the  soil  of  these  fossil  remains.  The  disooTeiy 
of  these  mines  of  manure'  in  various  parts  of  bur  country 
was  made  ^most  seasonably,  and  has  proved^of  immense 
national  importance.  When  Liebig  predicted  that,  '*  in  the 
remains  of  an  extinct  animal  world  England  is  to  find  the 
means  of  increasing  her  wealth  in  agricultural  produce,  as 
she  has  sJready  found  the  great  support  of  her  manufactur- 
ing industry  in  fossil  fuel,"  he  was  regarded  by-  many  as 
merely  indulging  a  fine  philosophic  fancy ;  but  enough  baa 
already  been  resJised  to  convince  the  most  sceptical  of  the 
importance  of  the  data  on  which  he  founded  his  opinion.^ 

On  mixing  a  quantity  of  bone-dust  with  its  own  bulk  of 
mould  or  sand,  and  wetting*  the  whole  with  the  liquid  which 
,oozes  from  the  dung-heap,  violent  fermentation  immedi- 
ately ensues,  dissolving  the  bones,  and  making  them  more 
readily  available  for  the  .nourishment  of  the  turnip  cropi 
Many  farmers  are  so  satisfied  with  this  preparation,  that 
they  dispense  with  the  acid.  This  is  not  judidous,  as  the 
superphosphate  of  lime  is  a  more  valuable  manure  than 
bones  dissolved  by  simple  fermentation. 

Bones  are  sometimes  applied  as  a  top-dressing  to  grass' 
land  with  singular  su(^cess.  *'  This  Cheshire  practice  cob- 
sists  in  applying  an  extraordinary  dose  of  bones  to  pssture- 
land.  '  For  pasture  land,  especially  the  poorer  kind,'  says 
Mr  Palin^  '  there  is  nothing  equal  to  bone  manure^  either 
as  regards  the  permanency  of  its  effects,  or  the  production 
of  a  sweet  luxurioijs  herbage,  of  which  all  cattle  are  fond. 
Many  thousand  acres  of  the  poor  clay  soils  have  been 
covered  with  this  manure  during  the  last  dght  or  ten  yearsL*. 
The  average  quantity  used  is  about  a  ton  uid  a  half  to  the 
acre;  it  is  therefore  a  landlord's  improvement,  on  which 
seven  br  dght  per  cent  is  genera]]|y  paid.  Boiled  bones  act 
as  long  as  unboiled  bones,  retaining  the  phosphorus,  though 
not  so  qiUckly,  having  lost  the  animal  matter.  Boiled  bone» 
(1845)  cost  £3,  IQs.  per  ton;  the  outlay  then  was  five 
guineas  per  acre,  sometimes  £7  or  £8.  'I  have  known,' 
says  a  correspondent,  *  many  instances  where  &e  aanual 
value  of  our  poorest  clay  lands  has  been  increased  by  an 
outlay  of  from  £7  to  £8  an  acre,,  at  least  300  per  cent ; 
or,  in  other  words,  that  the  land  has  been  mucJi  chesper 
after  this  outlay  at  30s.,  than  in  its  native  state  at  lOs.  p^ 
acre ;  with  the  satisfaction  of  seeing  a  miserable  covering 
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«f  pink-grass,  Toshes,  hen-gune,  aad  other  noxious  weeds, 
ezchangod  for  a  most  luxuriant  herbage  of  wild  doyer, 
trefoil,  and  other  saoculent  grasses.'  Though  much  of  the 
davA  and  trefoil  may  disappear  in. five  or  ten  years  (some 
times  they  last  fifteen  years),  an  excellent  herlw^  remaina. 
'Draimng/  the  writer  adds, '  may  he  earned  too  /or.  where 
bones  aie  used,  for  boned  lands  aoifer  by  a  dry  aunrner. 
The  land  dioidd  be  kept  cool'  I  bard  found  the  same 
thing  on  water  meadows.  The  freer  the  grass  la  giiowing, 
thp  mora  it  saffen  from  drought;  and  tUa  la  natural,  for 
a  laiger  supply  of  sap  ia  required.  Thia  writer  adda^  'I 
haTe  known  many  a  poor,  honesty  but  half-broken  man, 
nised  from  poverty  to  eomparatiTe  independence,  and  many 
a  sinking  ftunily  aaved  firoiin  inevitable  ruin,  by  the  help  of 
this  wonderful  xnanure.'  Indeed,  I  believe^  land. after 
'boning  will  keep  three  cows  where  two  fed  befom.  Aa  to 
this  practice,  however,  caution  ia  neceasaiy.  It  aeema  to 
leloDg  to  cdd  daya  for  grass  in  CSieahire,  ihouj^  on  Aich 
soil  it  would  hanUy  answer  elsewhere,  even  for  tumipa. 
A  Cheshire  landlord  told  me  that  he  had  tried  it  vainly  for 
grass  in  SujSblk.  I  know  no  caaeof  itssucceaa  out  of  Che- 
ahiroy  onlesein  the  bordering  eonntiea,  and  have  heard  some 
cases  of  ita&iloreL  even  in  those.  It  will  not  do,  thekefore^ 
At  an  to  adopt  it  haatfly.  We  only  know  it  to  have 
SQoeeeded  about  Cheahire,  which  ia  on  the  red  mads  geo- 
logically, and  on  the  rainy  aide  of  the  oonntiy,  and  muat 
nmeBiber  that  it  ia  a  eostjy  proceedings  atriking  in  ita 
mcoesB,  but  as  yet  drcmnaoribed  in  ita  pnctiM,  aad  thero* 
fore  ia  the  proof  of  ita  efficacy."  ^ 

SoeHbn  5.— i2a|p0-(7aibe^  Se. 

Xapo^ake  reduced  to  powder  foima  an  excellent  manuid 
for  wheat  and 'other  oropa.  It  ia  uaually  applied  at  the 
nte  of  from  four  to  d^t  owt  per  acre.  The  cakecreault* 
iog  after  oil  has  been  eqxrcased  from  cameling,  hemp^  and 
cotton  seeds,  and  from  pistachio  and  caator-oil  nuts,  from 
beech  and  other  mast,  all  poa^ess.  ccmnderable  value  aa. 
manuie,  and  ware  at  one  time  available  for  that  purpose. 
Most  d  them  now  command  a  price  for  cattle  feeding  that 
forbids  their  nao  aa  manure  unless  when  in  a  damaged  Btate. 

geeUon  ^.-^Blood,  ise. 

AH  parte  of  thecarcaaeepfonimala  form  valuable  manure, 
ttid  are  now  oaiefully  uaed  in  that  way  whenever  they  are 
unfit  for  more  important  uaea  The  blood  and  other  refuse 
from  shamUea  and  from  fish-cnrera*  yards,  when  mixed  with 
earth  and  decomposed,  make  a  valuable  manure,  and  are 
cageily  aoQght  after  by  farmers  to  whom  such  supplies  are* 
acceaaibla..  In  London  a  company  \sd  been  formed  b^ 
whom  the  Uood  from  the  ahamblos  ia  purchased,  and  em* 
ployed  instead  of  water  in  preparing  aupierphoaphate  of  lime, 
which,  when  thus  manufactured,  contains  an  amount  of 
ammonia  wludi  adds  considerably  to  its  efficacy  as  a  manura 
In  Australia  and  South  America  it  has  long  been  the  practice 
to  fikoghter  immeniift  numbers  of  sheep  and  cattle  for  the 
eake  of  their  hides  and  taUow  only,  there  being  no  market 
for  them^  aa  beef  aad  muttoa  To  obtain  the  whole  tallow, 
the  caicaaes  are  subjected  to  a  procesa  of  boiling  by  steam 
and  afterwaida  to  presame^  and  are  then  thrown  aside'in 
great  pflesi  Thia  dried  residuum  ia  aftorwaida  uaed  aa 
fnel  in»tha  famaeea  of  the  ateaming  apperatua,  and  the 
resulting  aahea  conatitflte  the  bone-aah  of  commerce^  which 
is  now  an  fanpertant  tam  material  in  onrmanure  factoiiea 

After  many  abortiva  attempts  to  convey  Australian  beet 
tnd  mutton  to  the^Britiah  market,  the  difficulty  has  at  last 
been  overcome  .hf  endosing  tho  meat  in  a  par-boilod  state 
hitin  caae8,haimaticafly  soaled.  This  has  already  grown 
—■  »  ■  ^  ■   ■ 

'Artictol>yMrP8aqr.  Bte  Jcmwd  4tf  Iteyal  aocUtg  ^  Sngkmdt 
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to  a  large  trade,  with  every  likelihood  of  ita  inereaaing 
rapidly.  Aa  the  moat  in  these«aaea  la  aent  firea  £rom  bone, 
a  plan  haa  been  found  for  rendermg  the  boaea  alao  a  pro- 
fitable artide  of  export  Fot  thia  purpoae  they  are  craahed 
into  compact  cakea  6  inchea  aquare  by  3  inchea  thick,  ui 
which  form  they  can  be  stowed  in  co^^»zativdy  small 
spaca 

The  refuae  from  glue*worka ;  the  blubber  and  dr^ga  from 
fiah-oil ;  ammal  chtfooal  that  haa  been  uaed  m  tho  prdoeaa 
of  sugar-refining ;  the  ahaviQgs  and  filings  of  horn  aad  b(mea 
from  various  manufactarea,  and  woollen  caga,  are  all  inad* 
availabb  for  manure. 

SocHmi.  t.^NigUSoU. 

Smht^SM  is  a  powerful  manure;  but  owing  to  ita 
tiffenaive  odour  it  haa  never  been  aystematicaUy  uaed  in 
Britain^  Varioua  plans  are  tried  for  obviating  thia  objec- 
tion, that  most  in  repute  at  present  being  its  mixture  with 
chaned  peat  From  the  universal  use  of  waterdoaets  in 
private  dwdlinga,  the  great  maaa  of  thia  valuable  f  ertilisbg 
matter  now  passes  into  sewers,  and  is  carried  off  by  atreams 
and  rivers^  and  ia  for  the  moat  part  totally  loat  aa  a  manure. 
When  aewage  water  ia  uaed  for  irrigation,  aa  in  the 
ndj^bourhood  of  Edinburgh,  it  is  to  the  night-eoil  dissolved 
in  It  that  its  astonishing  effects  in  promoting  the  growth 
of  grass  are  chiefly  due.  We  have  already  expressed  our 
views  ia  regard  to  the  use  of  it  in  this  diluted  form  of 
sewage  water.  That  mode  of*  appJying  it  is  necessarily 
restricted  to  lands  in  the  vicinity  of  towns.  Hitherto  the 
numerous  and  costly  attempts  that  have  been  made  \» 
separate  the  fertilising  matter  from  the  water  in  whidi  it 
is  contained  have  proved  utter  f ailurea.  The  moat  f  eaaibla 
plan  for  the  utilisation  of  nightsoil  that  we  have  hitherto 
heard  of  is  that  brought  fonmd  by  the  Eev.  Henry  Moule, 
Fordingtoa  Vicarage,  Devon.  In  a  tract  addreaaed  to  cot- 
tagera  he  says, — ^*  Now,  my  diacovery  ia  thia :  The  earth 
of  yomr  garden,  if  dried— or  dried  and  powdered  day-^will 
mSk  up  the  liquid  part  of  the  privy  soil ;  and,  if  applied 
eA  onee  and  earefuUy  mixed,  will  destroy  ail  bad  smell  and 
ell  nasty  appearance  in  tho  solid  part,  and  will  keep  all  the 
value  of  the  manura  Three  half  pints  of  earth,  or  even 
one  pint,  wiD  be  enough  for  each  tima  And  earth  thus 
mixed  tfoea  O9IC0  is  very  good  manure.  But  if ,  after  mixings 
yon  throw  it  into  a  ah^  and.  dry  it,  you  may  uae  it  again 
and  again ;  and  the  oftcner  you  use  it  the  stronger  the  manura 
will  be.  I  have  used  some  seven  aad  even  dght  times ; 
aad  yet,  even  after  being  ao,  often  mixed,  there  ia  no  bad 
amell  with  the  substance ;  and  no  one,  if  not  told)  would 
know  what  it  ia^  To  adapt  a  privy  for  using  dried  earth 
in  thia  way,  he  says,-—"  Let  the  seat  be  made  in  the  com- 
mon way,  only  without  any  vault  beneath.  Under  the  seat 
place  a  bucket  or  box,  or,  if  you  have  nothing  eiB^  an  old 
washing-pan.  A  budcet  ia  the  best,  because  it  is  mcro 
eaaily  luandlod ;  only  let  it  have  a  good-aixed  bail  or  handla 
By  the  side  of  the  aeat  have  a  box  that  wiU  hold  (aay)  a- 
bnahd  of  dried  earth^  and  a  scoop  or  old  basin  that  will 
take  up  a  pint  or  a  pint  and  a  half,  and  let  that  quantity 
of  earth  be  thrown  into  the  bucket  or  pan  every  time  it  ia 
uaed  The  bucket  may  be  put  in  or  tdcqn  out  from  above 
by  having  the  whole  cover  moved  with  hinges ;  or  daa, 
through  a  door  in  front  or  at  tho  bocL"  He  haa  also  in- 
vented and  patented  an  eartk-doiet,  aa  a  substitute  for  the 
ordinary  water^oaet,  which  be  describes  thus : — ^"The  back' 
contains  dried-and  sifted  earth,  which  enters  the  pan 
throng  a  hole  U  the  back  of  i^  and  oovars  the  botlaau 
The  bottom  is  moved  by  the  handle  aad  lever;  the  side  of 
the  pan  acts  as  a  scraper;  and  all  that  is  upon  tiie  bottom 
is  pushed  off,  falling  into  the  bucket  or  shaft  below.  Th» 
earth  thua  applied  at  once  prevcnta  fermentation,  aad  almost 
all  exhalation  add  offeaaive  small    The  bottom  rstorns  l» 
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ito  place  by  xaeftiiB  of  a  spring,  and  a  fresh  snpply  of  the 
earth  falls  upon  it  from  the  box."^ 

This  scheme  has  now  been  tested  for  a  sufficient  length 
of  time,  and  on  a  wide  enough  scale,  to  show  that  in  the 
case  of  private  houses  in  rural  districts,  as  well  as  in  prisons, 
asylums,  hospitals,  public  schools,  military  camps,  and  fac- 
tories, it  is  entirely  successful  as  regards  the  sanit^  results 
of  it&use,  and  the  value  of  the  maanie  when  applied  to 
gardens  attached  to  the  premises  from  which  it  is  obtained. 
!  But  the  cost  and  annoyance  of  moving  so  huXkj  a  eubstaace, 
and  the  small  percentage  of  fertilising  matter  contained  in 
it,  forbid  the  expectation  of  its  beii^  adopted  in  towns. 

SeOum  S.-^SeO'WeeoL 

Along  oar  sea-board  large  supplies  of  ncefnl  manuie  are 
obtained  in  the  shape  of  drifted  sea-weed.  .This  i&  either 
applied  as  a  top-dressing  to  grass  and^clover,  plou^ed  in 
with  a  light  furrow,  for  various  crops,  or  mixed  in  dung- 
heaps.  It  reqiiires  to  be  used  in  large  quantities  per  acre 
—from  40  to  60  loads— and  is  evanescent  in  its  effects. 
Grain  grown  on  land  manured  with  sea-weed  is  generally 
^  uf  fine  quality,  and  is  in  repute  as  seed  corn. 

Section  9. — Mawure  Crops. 
Crops  of  Buckwheat,  Rape,  Vetches,  and  Mustard  are  some- 
times ploughed  in,  while  in  a  green,  succulent  state,  to 
eniidi^  the  land.  It  is^  however^  more  usiud  to  fold  sheep 
on  such  crops,  and  so  -to  cet  the  benefit  of  them  as  forage, 
as  well  80  manure  to  the  kncL  The  leaves  of  turnips  are 
frequently  plouj^ed  in  aftor  removing  thd  bolbsy  and  have 
a  powerful  f ertmaSng  effect 

Section  10. — Lime, 

Beindes  manures  of  an  animal  and  vegetable  origin,  vari- 
0\lB  mineral  substances  are  used  for  this  puiposa  The 
most  important  and  extensively  used  of  these  is  lime.  In 
the  dncr  parts  of  England  it  is  not  held  in  much  esteem, 
whereas  in  the  western  and  northern  counties,  and  in  Scot- 
land,  its  use  is  considered  indispensable  to  good  farming. 
Experienced  fafmei^  in  Berwickshire  consider  it  deiBiAbTe 
to  lime  the  hmd  eveiy  twelve,  years,  at  the  rale  of  from 
.  120  to  200  bushels  of  the  unslacked  lime  pec  acra  It  is 
found  especially  beneficial  in  the  reclaiming  of  moory  and- 
boggy  knds,  on  which  neither  ereen  nor  grain  .crops  thrive 
imWib  has  been  applied  to  them.  Its  use  is  found  to 
improve  the  quali^  of  grain,  and  to  cause  it  in  some  cases 
to  ripen  earlier.  It  facilitates  the  cleaning  of  land,  certain 
weeds  disai^>earing  altogether  for  a  time  after  a  dressing 
of  lime.  It  is  the  only  known  specific  for  the  disease  in 
turnips  detUed  "  fingers-and-toes,^  on  which  account  alone  it 
is  frequently  used  in  circumstances  which  would  otherwiso 
render  such  an  outlay  unwarrantabla  The  jpractice,  still 
frequent,  of  tenants  at  the  beginning  of  a  mneteen  years' 
lease,  lizning  their  whole  farm  at  a  cost  per  acre  of  from 
£3  to  £5,  proves  conclusively  the  high  estimation  in  which 
this  manure  is  held  The  belief — ^in  which  we  fully  concur 
—is  however  gaining  ground,  that  moderate  and  frequent 
applications  are  preferable  to  these  heavy  doses  at  kngtii- 
ened  intervala 

When  bare  fallowing  was  in  use,  it  was  commonly  to- 
wards the  close  of  that  process  that  lime  was  applied 
Having  been  carted  home  and  laid  down  in  large  heaps,  it 
was,  when  slaked,  spread  evenly  upon  the  surface  and 
covered  in  by  a  light  furrow.  It  is  now  frequently  spread 
upon  tho  autunm  furrow  preparatory  to  root  crops,  and 
worked  in  by  harrowing  or  grubbing,  and  sometimes  by 
throwisg  the  land  into  shallow  ridgelets.  Another  method 
— .■^■— — —       I  I        ^  I         ■■■■■■■■■,. 

^    ^  Jiemwn  for  the  Milium,  hj  Bev.  Heniy  Moole^  price  Id.    Mr 
IM^  lia*  alflo  poHUthed  a  psmpU^t  on  tho  wnot  fubject,  entitled 


much  used  is  to  form  it  into  compost ^fflth  decayed  qoickenii 
parings  from  road-sides  and  margins  of  fields,  A&^vhicfa, 
aftor  thorough  intermixture  by  frequent  turning  is  spread 
evenly  upon  tho  lan^  when  in  grass.  A  cheap  and  effecbtal 
way  of  getting^a  dressing  of  such  compost  thoroughly  ootn- 
minuted  and  uioMp^stS  with  the  s^aoe  soil^-^  is  to  fold 
sheep  upon  it,  ana  f eod  l^em  there  with  ti(mips  fw  a  few 
days.  Hie  value  of  such  compost  is  much  enhanced  by 
mixing  common- salt  with  the  lime  and  earth,  at  the  rate  of 
one  part  of  salt  by  measure  to  tvoo  parts  of  lime.  A  mixture 
of  these  two  substances  in  these  proportions  prepared  under 
cover,  and  applied  in  a  powdery  state,  is  much  approved  as 
a  spring  top-dressing  for  com  crops  on  light  soils.  In 
whatever  vray  lime  is  applied,  it  is  important  to  remember 
that  the  carbonic  add  which  has  been  expelled  from  it  by 
subjecting  it  in  the  kiln  to  a  red  heat,  is  quickly  regained 
from  the  atmosphere,  to  which  ther^ore  it  should  be  u 
little  exposed  as  possible  before  applying  it  to  the  land 
A  drendiing  from  heavy  rain  after  it  is  slaked  is  also  fatal 
to  its  usefumess.  Careful  fanners  therefore  guard  against 
these  evils  by  laying  on  lime  as  soon  as  it  is  slaked ;  or 
when  delay  is  unavoidable,  ^iy  coating  these  heaps  wztli 
earth,  or  thatching  them  with  straw.  In  order  to  reap  the 
f  hll  benefit  of  a  dressing  of  lime  it  must  be  so  applied  as^ 
while  thorotighhr  incorporated  with  the  soil,  to  be  k^  near 
thesur&ce.  This  is  more  particularly  to  be  attended  to  is 
Uying  dcfwn  land  to  pasture.  This  fact  is  so  well  iUnstrated 
by  an  example  quoted  in  the  artide '"  Agriculture^'  in  tbe 
7th  edition  of  thd  present  work  that  we  here  repeat  it 

^  A  few  yean  after  1764,"  saya  Mr  Dawson,  ''haviiL^  a  oonsder* 
able  extent  of  ontfield  land  in  fallow,  which  1  wished  to  ume  prericos 
to  its  being  laid  down  to  paatnre,  and  finding  that  I  could  sot 
obtain  a  samdent  quantity  of  lime  for  the  whole  in  proper  tiise,  I 
was  induced,  from  observing  the  effects  of  fine  loam  npon  the  vsAsn 
of  simikr  soil,  even  when  covered  with  bent,  to  H^  a  small  quantity 
of  Inna-HA  the  surlace  of  this  fallow,  instead  of  a  laiger  quantity 
ploughed  down  in  the  usual  manner.  Accordin^v,  in  the  Autosta, 
about  twenty  acres  of  it  were  well  harrowed.2n,  ana  then  about  fiftr* 
six  Winchester  bushels  only,  of  unslaked  hme,  were^  after  belsg 
slaked,'  carefully  spread  upon  each  EngliBh  acre,  and  inunediatdy 
well  harrowed  in.  As  many  pieces  of  me  lixao,  which  had  not  beco 
fulTy  slaked  at  first,  wen  gradually  reduced  to  powder  by  the  den 
and  moisture  of  the  earth, — ^to  mix  these  with  the  soil,  the  land  vu 
Bgsdn  well  harrowed  in  three  of  Kosir  days  thereafter.  Thiilaodvu 
sown  in  the  spring  with  oats^  TmfK  white  and  red  clorer  and  m-gnss 
seeds,  and'w^  harrowed  without  being  ploughed  m^au  lue  crop 
of  oata  waa  good,  the  plants  of  grass  snffioenthr  numeroos  ud 
healthy ;  and  they  f«rmea'a  very  fine  psatnze^  idiica  coatinned  gwd 
until  piQQghod  some  years  after  for  com. 

<•  ADout  twehre  yeora  afterwards  1  took  a  lease  of  the-  hUlr  £um 
of  Qrubbet,  many  parts  of  which,  though  of  an  earthv  mould  toltf- 
ably  deep,  were  too  steep  and  elersted  to  be  kept  in  tillage.  AstheR 
lands  had  been  much  eznauated  by  cropping,  and  were  rail  of  coach* 
0ass,  to  destroy  that  and  procujiB  a  cover  of  fine  grassy  1  Dalloved 
uem,  and  laid  on  the  same  quantity  of  lime  per  acre,  then  hanoved 
and  sowed  oats  and  gross-seegs  in  the  sprinf,  ezactly  as  in  the  bst- 
mentioned  e^roerimeat.  The  oats  were  a  fml  crop,  and  the  plants 
of  gruss  abundant  Seyond  of  theA  fields  har?e  been  now  abore  thirty 
years  in  pasture,  and  are  stUl  producing  w£ite  dovar  ond  other  £k 
grasses ;  no  bent  or  fog  has  yet  appeared  upon  them.  It  deiOTet 
particular  notice,  that  more  than  trtble  the  quantity  of  lime  wuUid 
upon  fields  adjoining  of  a  aimilor  soU,  but  which  beju?  fitter  for 
occasional  tilU^  upon  them  the  lime  was  ploughed  in.  These  field* 
were  also  sown  with  oats  and  grass  seeds.  TEm  latter  throve  vd], 
and  gave  a  fine  pasture  the  first  vear;  but  afterwards  the  bmt 
spread  so  fast,  that  in  three  yeaia  there  was  mors  of  it  tl^m  cf  tbe 
finer  grasses.*' 

The  conctusions  which  Mr  DawBon  draws  from  his  ex- 
tensive practice  in  the  use  of  lime  and  dung  deserve  ^ 
attention  of  all  cultivators  of  similar  land ; — 

**  1.  That  animal  dung  dropped  upon  coarse  benty  pactan  fio- 
duces  little  or  no  improvement  upon  them ;  and  that,  even  vcca 
sheep  or  cattle  ore.  confined  to  a  small  spacer  as  in  tiie  ose  of 
foldmg,  their  dung  ceases  to  produce  any  beneficial  efleeti  after  a 
few  years,  wither  the  land  is  oontiniied  ia  pMtoie  cr  Is^t 
under  the  ploqgU 
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"2.  Thit  eraa  iri^  Uad  of  ildt  dmcAptim  it  well  fidlowed 
mkI  tagDd*  bol  ooft  Umed^  tlkoi:^  tfaft  dnng  «a^^ 
^CambBoamut  erop  cf  gnd%  «sd  <tf  ^^ass  iSo for  two  of  throA 


aeone 


11%  as  cAoti  €bAutg  ut  no  logger  difloemlblo  ^thet  v^ott 

"a.  That  vbtti  fhb  Uad  la  limod.  if  the  Ume  is  kept  upon  tho 
floikoftof  th*  iofi^  or  wi  mixsd  ivith  i^  and  than  laid  aoim  to 
Mitan^  tte  iina  gcttsoB  oonfinoA  In  pomwrion  of  the  aoil,  even  in 
•Imtea  and  odoaed  aitoMipna^  for  a  gnat  many  jrtaia,  to  the 
ttdoaion  of  teu  and  ft^.  In  the  caae  of  Grabbet-hfll%  it  waa 
oiieekTad,  tint  nu»e  tiian  thirty  yeaza  hate  now  elapaed.  Beaidea 
ikis,  ifaa  dang  of  the  anbiiBhi  paafcnied  upon  aoch  land  adda  ereiy 
nar  to  theEuRixianoe^  and  unprorea  tne  quaUty  of  the  paaton^ 
ind  augments  the  ^odnetive  powen  of  the  aoU  when  aiterwaida 
^looghed  for  grain;  thna  pnandng  npon  a  henty  outfield  aoll 
iflb^^Bimilsr  to  what  aie  experieiioaa  wnen  rioh  infield  landa  have 
been  long  in  pasture^  and  whleli  am  thanhy  mora  and  moie 
miched. 

**4,  That  when  a  laiga  onantity  of  lime  ia  laid  on  anch  land, 
a&d  ploo^ied  down  dera^  the  aame  effeeta  will  not  be.prodneed, 
whether  m  napeet  to  the  pennanant  fineneae  of  the  paatore^  ita 
gndnal  inuiliotatioo  hy  the  dnng  of  the  animala  depaarared  on  it; 
or  iti  fertili^  when  afterwards  in  tillage.  On  the  oontrary,  nnleaa 
the  saifkod  la  fblly  mixed  with  lime^  the  aoaiae  graeaea  will  in  a 
few  yean  regain  poeaeaaion  of  the  adO,  and  the  dnng  thereafter 
depoeited  hy  oattle  wHl  notT  enrioh  the  land  for  anbaeqnent  tillage. 

^LcuUy,  It  aHao  appean  ftom  what  haa  been  atated,  that  the 
Ibur-ahift  hoahandiy  u  only  proper  fior  very  iftah  land,  or  in  aitna- 
ticnu  when  there  la  a  ful  command  of  dung ;  that  by  far  the 
grettait  part  of  the  land  of  thia  oountzy  requires  to  he  oontinued  in 
gnae  two^  three,  four,  or  more  yeare,  aooording  to  ito  natoral 
porerty:  that  the  otjection  made  to  thia^  lia.,  that  the  eoarae 
BMsei  m  a  few  yean  naorp  poeaeeaion  of  the  aoil,  muat  he  owing 
u  the  mftoe  aoll  not  heing  sufficiently  mixed  with  Ume,  the  lime 
haTisff  been  ooreced  too  deep  by  the  plough."-  "V^vrvmi  Moffcuku, 
ToLsiLp.  08. 

Section  Ih—Mari, 

Oar  remttkB  hitherto  have  had  reference  to  carbonate  of 
iime  in  that  form  of  it  to  which  the  term  lime  is  ezdiuively 
^)pli6d>by^arxnerBL  Bat  there  are  other  subetances  fre- 
qnently  applied  to  land  which  owe  their  valne  chiefly  to 
die  jmBence  ci  thia  mineraL  The  most  important  of  these 
k  mar],  which  is  a  miztnre  of  carbonate  of  lime  with  day, 
or  with  dajjr  «id  sand,  and  other  compoimd&  When  this 
anhstance  la  fonnd  in  the  proximity  of,  or  lying  under, 
andy  or  peaty  seals,  ito  application  in  considerable  4o8es  is 
attended  with  the  yery  best  effects.  The  fen  lands  of 
JSn^and,  the  mosses  of  Lancashire,  and'  sandy  soils  in 
NoieCoIk  and.  elaewhere,  have  been  immensely  improved  in 
tiiis  way.  In  Lancashire^  marl  is  carried  on  the  mosses  by 
means  of  pcMrtaUe  ndlways  at  the  rate  of  150  tons,  and  at 
a  cost  of  about  £3  per  acre.  In  the  iehs  long  tseHches  ara 
dog,  and  the  subjacent  marl  is  thrown  out  and  spread  on 
other  side  at  an  eirpense  of  54s.  per  acre.-  By  this  process, 
often  repeated,  ci  claying  or  marlinff,  as  it  is  yaiiously 
called,  the  appearance  and  character  of  the  fen  lands  have 
been  totally  changed,  excellent  wheat  being  now  raised 
where  formerly  only  vei^  inferior  oato  ^ere  produced.  As 
the  oompodtkm  both  of  peat'  and  of  clay  marl  varies  exceed- 
ingly, it  ia  alwa^  fvudent,  either  by  limited  experiment  or 
chemical  analysis  of  both  substances,  to  ascertain  the  effect 
of  their  admizturei  Lime  is  sJways  present  in  those  cases 
which  prove  most  successful ;  but  an  overdose  does  harm. 

Section  U.'-rSh^Jliarl. 
Under  some  tnosses  and  fresh-water  lakes  extensive  de- 
posite  of  shell-marl  are  frequently  found.     It  contains  a 
tatggf  peroanta^  of  lime  than  day  marl,  and  must  be 
9^ed  more  sparingly. 

Section  Id.— CKoO. 

^  Througjhont  the  extensive  chalk  diBtrlots  of  England, 
ttM  ptaoS&e  of  spreading  this  substance  over  the  surface  of 
As  und  haa  prevailed  from  the  remotest  times.  In  the 
tan  of  the  Liucolnshire  VTolds,  once  as  cdebmted  for 
^late  barrenness  as  they  now  ate  for  high  culture  and 


smiBng  f  ettZlitnr,  dmlkbff  was  one  important  means  c 
ing  iSckA  this  wondernil  improvement^  as  it  still  is  m 
m&itaining  it.  ''  The  soil  being  but  a  few  inches  in  depA, 
and  often  containing  a  large  proportion  of  flints,  natanlly 
possesses  very  Ettle  fertility — often  being  a  light  sand,  net 
strong  enough  naturally  to  grow  tomipa^-eo  that  the 
faimers  were  at  first  obliged  to  make  a  sou,  and  must  now 
maintain  ito  new-bom  productiveness  The  three  prindpal 
means  hj  which  this  is  done  are  the  ^raceaaes  of  chalking, 
and  homng,  and  manuring  toith  eheepi  A  dressing  of  80  or 
100  eubie  yards  per  acre  of  chalk  ia  spread  upon  the  land, 
and  then  a  crop  of  barley  is  obtained  if  possible,  being  sown 
witih  seeds  for  grazing.  The  fidds  are  grazed  with  sheop 
two  years,  tibe  weep  being  at  the  same  time  fed  with  oil- 
ceke ;  and  then  the  land  will  be  capable  of  producing  a  fine 
crop  of  oats.  Bones  are  also  used  ftequently  for  the  barley 
crop,  and  when  they  first  came  into  use  were  thrown  upon 
the  land  in  a  diopped  stote,  neither  broken  nor  erushedt 
and  as  much  as  40  or  even  50  bushels  per  acra  The 
boning  and  sheep-feeding  are  in  constant  operation,  bnt 
fthi^llring  is  required  only  at  intenrals  of  a  few  years.  On 
the  western  side  of  the  Wold  district,  wherever  the  chalk 
adjoins  the  white  or  blue  marl,  an  extensive  application  of 
it  is  made  to  the  suz&cei  Thus  immense  quantities  of 
earth  and  stone,  have  been  added  by  manual  labour  and/ 
horse-carriage  to  the  thin  covering  of  original  soil ;  and, 
besides  this,  the  soil  is  being  continually  deepened  by  deep 
ploughing,  the  dialk  fragments  thus  brought  to  the  surface 
crumbling  into  mould.."  ^ 

In  Dorsetshire  "it  is  usual  to  dialk  the  hmd  once  in 
twenty  years,  the  sour  description  of  soil  being  that  to  which 
it  is  found  most  advantageous  to  apply  it  The  chalk  is 
dug  out  oi  pits  in  the  €lM  to  which  it  ia  applied,  and  it  is 
hud  on  sometimes  with  barrows,  but  chiefly  widi  the  aid 
of  donkeys.  Th&  first  method  costs  40s.  an  acre,  the  hist 
35s.  when  hire  donkeys  are  used ;  208.  to  25s.  where  the 
donk^  are  the  propertv  of  the  farmer.  The  chalk  is  laid 
on  in  large  lumps,  which  soon.break  down  bv  the  aeticm  of 
fro8t>and  exposure  to  the  weather.  Chalk  u  oocasionally 
burned  and  applied  as  Hme,  in  which  state  it  is  preferred 
by  many  fanners,  notwithstanding  the  additional  cost  of 
the  bummg.'^ 

Section  IL-^-SheU^Sathd  and  JUmeetons  QraideL 

On  the  westtivn  ^horas  of  Qreat  Britain  and  Irdand  are 
found  great  quantitiOB  of  sand  mixed  with  searshdls  in 
minute  fragments.  'Diis  cakareoua  sand  is  caoied  inland 
considerable  distances,  and  applied  to  the  land  as  iime  is 
elsewhere.  Limestone  gravd  is  also  found  in  various  places 
and  used  in  the  same  way. 

Section  15.-  --Oypeumt 
Sulphate  of  lime  or  gypsum  is  considered  an  excdleot 
top-dressing  for  dover  and  k  idred  planta  It  ii  thought 
by  some  that  the  failure  of  red  cloyer  is  to  be  accounted 
for  by  the  repeated  crops  of  that  plant  having  exhausted 
the  gypsum  in  the  soiL  Its  application  has  been  followed 
by  favourable  results  in  some  cases,  but  has  yet  quite 
failed  in  others.  It  is  applied  in  a  powdered  state  at  the 
rate  of  ttoo  or  three  cwt  per  acr^  when  the  plants  are  moist 
with  rain  or  dew. 

Section  16.— ^wm*  (7%. 

About  fifty  years  ago  burnt  clay  was  brought  much  into 

notice  as  a  manure,  and  tried  in  vaurious  parts  of  the  country, 

but  again  fell  into  disuse.     It  is  now,  however,  more  exten- 

sivdy  and  ^tematically  practised  than  ever.     Frequent 

^  **  Farming  of  linooloehlr^'*  hy.  John  Algernon  CSarfce;  /oMfHtfl 
ofBo^AffrimOtuniaoiBitifttllk^l. 
'  See  QftSxd*a  Sa^/UA  4gheuftmr$,  1650  and  1851.  f^  51. 
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relerence  to  tlia  practice  is  to  be  found  in  the  volumea  of 
the  Journal  of  the  Boyal  Agricultural  Society  of  England, 
This  burning  of  cUy  is  accomplished  in  several  ways. 
Sometimes  it  is  burned  in  large  heaps  or  clamps  containing 
from  80  to  100  cart-loads.  A  fire  being  kindled  with  some 
faggots  or  brushwood,  which  is  covered  up  with  the  clay, 
taking  care  not  to  let  the  lire  break  out  at  any  point,-  more 
fuel  of  the  kind  mentioned,  or  dross  of  coals,  is  ^dod  as 
required,  and  more  clay  heaped  on.  A  fierce  fire  must  bo 
avoided,  as  that  would  make  the  clay  into  brickbata  A 
low,  smothered  combustion  is  what  is  required;  and  to 
maintain  this  a  good  deal  of  skill  and  close  watching  on  the 
part  of  the  workman  is  necessary.  A  rude  kiln  is  sometimes 
used  for  the  same  purpose.  Either  of  these  plans  is  suitable 
where  the  ashes  are  wanted  at  a  homestead  for  absorbing 
liquid  manure,  dec. ;  but  for  merely  spreading  over  the  land, 
that  called  clod-burning  is  preferable,  and  is  thus  described 
in  volume  viiL  page  78,  of  the  Royal  Agricultural  Societt/s 
Jownud: — "Roll  and  harrow,  in  dry  weather,  till  the 
majority  of  clods  are  about  the  size  of  a  large  wdnut ;  no- 
thing so  good  tis  the  clod-crusher  to  forward  this  operation : 
when  perfectly  dry,  collect  them  into  rows  about  six  yards 
apart,  with  iron-teethed  rakes  \  take  a  quarter  of  a  whin 
faggot,  or  less,  according  to  size,  previously  cut  into  lengths 
by  a  man  with  an  axe ;  place  these  pieces  about  four  yards 
apart  in  the  rows,  cover  them  with  clods,  piitting  the  finest 
mould  upon  the  top  of  the  heap,  to  prevent  the  fire  too 
quickly  escaping ;  observe  the  wind,  and  leave  an  opening 
accordingly ;  having  set  fire  to  a  long  bmnch  of  whin,  run 
from  opening  to  opening  till  two  or  three  rows  are  lighted, 
secure  these,  and  then  put  fire  to  others,  keeping  a  man  or 
two  behind  to  attend  to  the  fires  and  earthing  up  till  the 
quantity  desired  may  be  burned,  which  will  generally  take 
four  or  five  hours,  say  from  25  to  35  loads  per  acre  of  30 
bushels  per  load. 

'*  This  work  is  often  put  out  to  a  gang  of  men  at  about 
lOs.  per  acre  for  bbour,  and  the  whins  cost  4s.  fid-  per  aero, 
not  including  the  carting. 

''When  the  heaps  are  cold,  spread  and  plough  in.  The 
great  advantage  of  burning  dods  in  these  small  heaps,  in 
preference  to  a  large  one,  is  the  saving  of  expense  in  collect- 
ing and  spreading ;  there  b  much  less  red  brick  earth  and 
more  black  and  charred ;  no  horses  or  carts  moving  on  the 
land  whilst  burning ;  and  a  large  field  may  be  all  burned 
in  a  day  or  two,  therefore  less  liable  to  be  delayed  by  wet 
weather.  In  the  heavy  land  part  of  Suffolk,  the  farmers 
purchase  whins  from  the  light  land  occupiers,  and  often  cart 
them  a  distance  of  fourteen  or  sixteen  miles,  when  there  is 
no  work  pressing  on  the  farm.  These  are  stacked  up  and 
secured  by  thatching  with  straw,  that  they  may  be  dry  and 
fit  for  use  when  required.  Bean  straw  is  the  next  best  fuel 
to  whins  or  furze,  and  it  is  astonishing  to  see  how  small  a 
quantity  will  burn  the  clods  if  they  are  of  the  proper  size 
and  dry.  Observe,  if  the  soil  is  at  all  inclined  to  sand,  it 
will  not  burn  so  well.  I  will  here  mention,  that  I  often 
sift  and  store  up  a  few  loads  of  the  best  blackened  earth 
to  drill  with  my  turnips,  instead  of  buying  artificial 
manure,  and  find  it  answers  remarkably  well,  and  assists  in 
maintaining  the  position  that  a  heavy  land  .arm  in  Suffolk 
can  be  farmed  in  the  first-rate  style  without  foreign 
ingredients." 

Burnt  clay  is  an  admirable  vehicle  for  absorbing  liquid 
ftianure.  A  layer  of  it  in  the  bottom  of  cattle-boxes  does 
good  service,  at  once  in  economising-manure,  and  in  yielding 
to  the  cattle  a  drier  bed  than  they  would  otherwise  have 
tintil  the  litter  has  accurauhted  to  some  depth.  Valuable 
results  have  also  been  obtained  by  using  it  for  strewing  over 
the  floors  of  *poultry-houses,  and  especially  of  pens  in  which 
iheep  are  fed  under  <iover.  In  the  latter  case  it  is  mixed 
With  the  excrements  of  the  sheep  as  they  patter  over  it,  and 


forms  a  substance  not  unlike  guano,  nor  much  inferior  to 
it  aa  a  manure.  As  an  application  to  sandy  or  chalky  soils 
it  is  invaluable.  It  is  mainly  by  this  use  of  burnt  day,  b 
combination  with  fattening  of  sheep  under  cover,  that  Mi 
Randell  of  Chadbury  has  so  astonishingly  increased  Utt 
productiveness  ol  hb  naturally  poor  clay  soil  A  Ber^d* 
shire  proprietor,  himself  a  practical  fanner,  who  visited  Ifr 
Randcll's  farm'  in  the  summer  of  1852,  thus  writes:— **! 
have  visited  moKt  of  the  best  managed  farms  in  England,  st 
least  those  that  have  so  inuch  of  kte  been  brought  andet 
general  notice ;  but  without  exception,  I  never  saw  land  b 
the  splendid  condition  hb  b  in.  The  beauty  of  the  systom 
lies  in  the  cheap  method  by  which  he  has  imparted  to  it 
thb  fertility,  and  in  the  manner  in  which  he  kepps  it  u[k 
A  large  part  of  the  faim  consbted,  fourteen  years  ^,  of 
poor  day,  and  vas  iralued  to  him  at  hb  entry  at  7s.  6d.  per 
acre.  It  b  now  bearing  magnificent  crops  of  all  kbds^ 
the  wheat  bein^  estimated  to  yield  from  6  to  7  quartea 
per  acre. 

"  Mechi  has  enriched  Tiptree-heath,  it  b  true;  but  then 
it  is  effected  at  a  cost  that  will  make  it  impossible  for  him 
to  be  repaid.  Mr  Randell,  on  the  other  hand,  has  adopted 
a  course  that  b  nearly  self-supporting,  hb  only  cost  being 
the  preparation  of  the  day.  The  great  secret  of  hb  success 
lies  in  his  mode  of  using  it;  and  as  I  never  heard  of  a 
simibr  process,  I  will  briefly  explain  to  you  how  it  b  done: 
-— Hb  heavy  land  not  permitting  him  to  consume  the  tomip 
and  mangold  crops  on  the  ground,  he  carts  them  home,  sod 
feeds  hb  sheep  in  large  sheds.  They  do  not  stand  on  boards 
or  stmw,  but  on  the  burnt  clay,  which  affords  themt 
beautiful  dry  bed ;  and  whenever  it  gets  the  least  damp  or 
dirty  a  fresh  coating  b  put  under  them.  The  mound  nsei 
in  height ;  and  in  February,  when  the  sheariings  are  sold 
(for  the  sheep  are  only  then  twdve  mouths  old),  the  moss 
b  from  7  to  8  feet  deep.  He  was  shearing  hb  lambs  when 
I  was  there,  as  he  considers  they  thrive  much  better  in  the 
sheds  without  their  fleeces.  They  are  half-bred  Shropshire 
downs ;  and  at  the  age  I  mention,  attain  the  great  weight 
of  24  lbs.  per  quarter. 

<<  I  walked  through  the  sheds,  but  of  course  they  wen 
then  empty.  I  saw  the  enormous  quantity  of  what  he 
called  hb  '  home-made  guano ; '  the  smell  from  it  strongly 
indicated  the  ammonb  it  contained.  He  had  sown  his  W 
nips  and  other  green  crops  with  it,  and  what  remamed  ho 
used  for  the  wheat  in  autemn.  He  assured  me  he  had  often 
tested  it  with  other  manures,  and  always  found  10  toss  of 
the  compound  quite  outstrip  4  cwt  of  ghano,  when  they 
were  applied  to  an  acre  of  land  separatdy." 

ScxAvcm  17. — Charred  Peat 
Charred  peat  has  been  excessively  extolled  for  its  value 
as  a  manure,  both  when  applied  alone,  and  stiU  more  in 
combination  with  night-soil,  sewage  water,  and  simik 
matters,  which  it  dries  and  deodorises.  So  great  were  the 
expectations  of  an  enormous  demand  for  it,  and  of  the 
benefits  to  result  to  Ireland  by  thus  dbposing  of  her  boga^ 
that  a  royal  charter  was  granted  to  a  company  by  whoa 
its  manufacture  was  commenced  on  an  imposing  scale. 
Thb  charcoal  b  doubtless  a  useful  substance ;  but,  as  Df 
Anderson  has  proved,  peat,  merely  dried,  b  a  better 
absorber  and  retainer  of  ammonia  than  after  it  b  chaired. 

Section  18.— 5oot. 
Soot  has  long  been  in  estimation  as  an  exceUent  top 
dressing  for  cereal  crops  in  the  early  .stage  of  their  growth, 
and  for  grasses  and  f or&ge  plants.  It  b  appUcd  at  the  nite 
of  15  to  30  busheb  per  acre.  On  light  soib  the  addition 
of  8  or  10  bushds  of  salt  to  the  above  quantity  oi^ 
b  said  to  increase  materially  its  good  tfect  *^ 
mixture    trenched,  or .  deeply  ploughed  iUj  b  ^^  ^ 
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egmmeadej  as  one  of  the  mort  poweif al  of  all  mairans  lor. 
C&rrots. 

In  Londom  Labour  and  tka  London  Poor  mS  find  the 
following  statistioB  as  to  metropolitan  soot  ^— . 

Both*  or  Soo/k 
perunvn. 
^5S»840  bonaei,  tt  t  ynrly  rental  above  £50,  producing 

six  boshds  of  soot  eMh  per  annum  .    S2S,040 

^002  hoosee,  at  a  yearly  rental  above  £30  and  below 

£60,  prodaeing  five  buahela  of  soot  each  per  annum    450,010 
163,880  hooaea,  at  a  yearly  rental  below  £30,  producing 

two  baahelfl  of  eoot  each  per  annum  #        .    827,760 


Totd  numbnr  of  bushels  of  soot  annually  pro- )  '  • 
dueed  throughout  London  .        •  i     ~ 


100.810 


The  priee  of  soot  per  bushel  U  but  5d.,  and  sometimes  44d.,  but  5d. 
mar  oe  taken  as  an  average.  Now,  1 ,  000, 000  bushels  of  soot  at  6d. 
jdU  bejbiind  to  yield  £20,833,  6a.  8d.  per  annum."  ^ 

Section  19.— nSbA. 

Oommba  salt  has  often  been  commended  as  a  valuable 
mannxe,  bat  has  never  been  used  in  this  way  with  such  uni- 
fonn  success  as  to  induce  a  general  jcccourse  to  it  We 
bave  already  spoken  of  it  as  forming  a  useful  compound  with 
lime  and  eardL  It  can  also  be  used  beneficially  for  the 
destruction  of  slugs,  for  which  purpose  it  must  be  sown 
over  the  surface,  at  the  rate  of  four  or  Jive  bushels  per  acre, 
early  in  the  morning,  or  on  mild,  moist  days,  when  they  are 
seen  to  be  abroad.  It  is  used  also  to  destroy  grubs  and 
wirewonn,  for  which  purpose  it  is  sown  in  considerable 
quantify  on  grass  land  some  time  before  it  is  ploughed  up. 
It  can  be  used  safely  on  li^t  soils,  but  when  clay  pre- 
dominates, it  causes  a  hurtful  wetness,  and  subsequent 
ii)cmstation  of  the  surface.  Its  application  in  its  unmixed 
state  as  a  manure  is  at  best  of  doubtful  benefit';  but  in 
eombinatiQn  with  lime,  soot,  nitrate  of  soda,  and  perhaps 
also  superphosphate  of  hme,  it  appears  to  exert  a  beneficial 
ii^aence. 

SecUon  20.— ilTi^roto  of  Soda. 

Cubic  saltpetre,  or  titrate  of  soda,  has  now  become  one 
of  our  staple  manures.  The  fertilising  power  of  common 
saltpetre  or  nitrate  of  potass  has  been  known  from  the 
earliest  times,  but  its  high  price  has  hitherto  hindered  its 
use  as  a  manure,  except  in  ^he  form  in  which  it  is  obtained 
as  refuse  from  Ihe  gunpowder  mills.  The  cubic  nitre  is 
brought  from  Peru,  where  there  are  inexhaustible  supplies 
of  it.  The.  principal  deposits  of  nitrate  of  soda  are  m  the 
plain  of  Tamarugal,  at  adistance  of  18  miles  from  the  coast 
The  beds  are  sometimes  7  or  8  feet  in  thickness,  and 
from  these  it  is  quarried  with  ease.  It  is  not  found  in  a 
perfectly  pure  state,  but  contains  a  mixture  of  several  sub- 
stances, cbiefly  common  salt  To  fit  it  for  certain  uses  in 
the  arts,  it  is  subjected  to  a  process  of  purification  by  boiling 
and  evaporation.  But  for  its  use  as  a  manure  this  is 
altogether  unneeessaiy,  and  the  cost  would  be  greatly 
lessened  if  the  nitrate-  were  imported  as  quarried.  As 
cubic  nitre  and  guano  contain  very  nearly  the  same  per- 
centage of  nitrogen  (the  element  to  which  the  fertilising 
power  of  all  manures  is  mainly  due),  it  may  seem  sur- 
prising that  the  fonner  should  ever  bo  used  in  preference 
to  the  latter.  In  practice,  however,  it  is  found  that 
when  applied  as  a  top-dressing  in  spring,  the  fonner 
frequently  yields  a  better  profit  than  the  latter ;  and  hence 
the  importanee  tq  farmers  of  getting  it  at  a  more  reason- 
able phoe.  Nitrate  of  soda  is  used  as  a  manure  for  grain' 
and  forage  crops.  It  is  now  extensively  used  as  a  top^ 
dressing  for  wheat  For  this  purpose  it  is  applied  at  the 
rate  of  84  X»  per  acre,  in  combination  with  2  cwt  of  salt 
The  nitrs  and  salt  are  thoroughly  mixed,  and  carefully  sown, 

*  Fotwmi  MoggmMU  for  Ifsrdi  1852,  p.  2S4. 


hy  hand,  in  two  or  lihree  equal  poitions,  at  intenraLi  of 
several  weeks,  beginning  early  in  March,  and  finishing  l^ 
the  third  ynSk  in  April  If  nitre  alone  is  uaady  it  £ia  a 
tendency  to  produce  overluxurianee,  and  to  nmder  the  gr>^ 
liable  to  lodging  and  mfldew.  But  the  salt,  is  fciiuid  to 
correct  this  over-luxuzianoe,  and  a  profitable  incaiftia  of 
grain  is  thus  obtained.  Mr  Pnsey'  infonns  us  tihat  ao 
application  of  42  lb  of  nitrate  of  soda  and  84  lb  of  salt  per 
acre,  applied  by  him  to  ten  acres  of  bariey  ^st  bad  bettn' 
io^jured  by  frost,  had  such  an  efiioct  upon  the  crop,  that  he 
had  uven  bushels  more  grain  per  acre,  and  of  better  quali^i 
than  on  part  that  was  left  undressed  for  compaiisoo. 
These  seven  bushels  per  acre  were  attained  by  an  outlay  of 
6s.  4d.  only.  .This  nitre  is  also  aj^lied  with  advantage  to 
forage  crops.  Mr  Hope,  Fenton  Bains,  East  Lothian,  states 
that  he  finds  the  use  of  it  as  a  top^iressing  to  clover,  at  the 
rate  of  one  cwt  of  nitrate  and  two  of  guano  per  acre,  profit- 
able. Its  beneficial  effects  are  most  apparent  idien  it  Is 
appU^  to  light  and  sterile  soils,  or  to  such  as  haie  been 
exhausted  by  excessive  cropping, 

Section  21.— PototA. . 

Crude  potash,  or  ksmite,  has  of  recent  years  been  kzgeljr 
imported  from  Germany,  and  has  been  somewhat  exten* 
sively  used  in  combination  with  other  manures  for  potatoea 
and  other  root  crops — two  cwt  per  acre  being  a  cnmmoD 
rate  for  the  potash. 

Sedion  22.'^Ariificial  Manuru.  ^ 

Besides  those  substances,  the  most  important  of  which  we 
have  now  enumerated,  which  are  avauable  as  manure  iu 
their  natural  state,  there  are  various  chemical  products^ 
such  as  salts  of  ammonia,  potash,  and  sodiE^  oopperas,  sol* 
phuric  and  muriatic  acid,  £c,  which,  in  combinatioQ  -witli 
lime,  guano,  night-soil,  and  other  substances,  are  empk^yed 
in  the  preparation  of  manures,  with  a  special  view  to  the 
requirements  of  particular  crops.  In  some  cases  these  pre- 
parations have  been  eminenUy  successful,  in  others  but 
doubtfully  so.  Many  failures  are  fvobably  due  to  the 
spuriousness  of  the  article  made  ude  of ;  as  it  is  known  that 
enormous  quantities  of  worthless  rubbish  have^  of  late 
years,  been  sold  to  farmers,  under  high  sounding  namesi 
and  at  high  prices,  as  special  manures.  Wo  wooid  recom- 
mend those  who  desire  information  regarding  the  pre- 
paration and  use  of  such  compounds  to  study  the  article  oo 
Agricultural  Chemistry,  by  Mr  Lawes  of  Bothamstead,  in 
the  Jottmal  of  the  Royal  Agricultural  Society  of  £nffUtnd 
(voL  viiL  pw  226) ;  the  accounts  of  experiments  with  spedal 
manures  in  the  Transaetioni  of  the  Highland  and  Agru 
cultural  Society  of  Scotland;  and  the  articles  relating  to 
Agricultural  Qiemistry  in  Morton's  Cyelopanlia.  Those 
who  purchase  manures  of  this  kind  ought  to  be  very  care- 
ful to  insist  in  every  instance  upon  the  seller  producing 
an  analysis  by  some  chemist  of  established  character^  and 
granting  a  written  warranty  that  the  article  sold  to  then\ 
is  at  least  equal  to  the  value  indicated  by  the  analysil 
Were  all  farmers  to  insist  upon  this  mode  of  buying  Uieir 
manures,  they  would  at  once  put  an  end  to  that  wholesale 
system  of  fraud  by  which  they  have  been  so  enormously 
cheated  of  late  years. 

In  applying  these  concentrated  manures,  those  only  of  | 
slowly  operating  character  should  be  used  in  autumn  or 
winter,  and  at  that  season  should  invariably  be  m^od  with 
the  soil  Those  in  which  ammonia  abouiuls  should  ia 
spring  also  be  mixed  with  the  soil  when  crops  to  which 
they  are  applied  are  sown.  When  used  for  top-dressing 
growing  crops  they  should  be  applied  only  in  wet 
weather. 

*  J0mul  qf  Fojfol  AgrUultund  Soeid^,  vol  ziO.  p.  819. 
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CHAPTER  XL 

CULTIVATBD  CEOPS — GRAIN  CROPS. 


Pursuing  the  plan  announced  at  the  outset,  we  have  now 

to  speak  of  field  crops,  and  shall  begin  with  the  cereal 

grasses,  or  white-corn  crops,  as  they  are  usually  called  by 

farmers. 

Section  h-^Wheat, 

It  is  unnecessary  to  dwell  upon  the  value  of  this  grain  to 
the  farmer  and  to  the  community.  It  constitutes  emphati- 
cally our  bread-corn— -our  staflf  of  life.  While  its  increased 
consumption  is,  on  the  one  h6nd,  an  indication  of  an 
impioved  style  of  living  among  the  general  population,  its 
extended  culture  points,  on  the  other,  to  an  improving 
agriculture,  as  it  is  only  on  soils  naturally  fertile,  or  that 
havo  been  made  so  by'good  farming,  that  it  can  be  grown 
with  success.  Wheat  is  sown  both  in  autumn  and  spring, 
from  which  circumstance  attempts  have  been  made  to 
classify  its  varieties  by  ranging  them  under  these  two 
general  heads.  This  distinction  can  only  serve  to  mislead ; 
for  while  it^is  true  that  there  are  varieties  best  adapted  for 
autumn  anil  for  spring  sowing  respectively,  it  is  also  true 
that  a  majority  of  the  kinds  most  esteemed  in  Britain  admit 
of  being  sown  at  either  season,  and  In  practfce  are  actually  so 
treated.  It  is  not  our  intention  to  present  a  list  of  the 
varieties  of  wheat  cultivated  in  this  country.  These  are 
very  numerous  already,  and  are  constantly  being  augmented 
by  the  accidental  discovery  of  new  varieties,  or  by  cross- 
impregnation  artificially  brought  about  for  this  purpose. 
The  kinds  at  present  in  greatest  repute  in  Scotland  arc  the 
hardier  tohiU  wluals,  among  which  Ilunter^s  white  still 
retains  the  first  place.  There  are  many  kinds  which,  in 
favourable  seasons,  produce  a  finer  sample ;  but  its  hardi- 
ness, productiveness,  and  excellent  milling  qualities,  render 
it  a  general  favourite  both  with  farmers  and  millers.  Its 
most  marked  characteristic  is,  that  in  rubbing  out  a  single 
ear,  part  of  the  grains  are  found  to  be  opaque  and  white, 
and  others  flinty  and  reddish  coloured,  as  if  two  kinds  of 
wheat  had  been  mixed  together.  Selections  from  Huntei-'s 
wheat  have  been  made  from  time  to  time,  and  havo  obtained 
a  measure  of  celebrity  under  various  local  names.  The 
most  esteemed  of  these  is  the  Hopeton  wheat.  On  very 
rich  soils  both  these  varieties  have  the  fault  of  producing 
too  much  straw,  and  of  being  thereby  liable  to  lodge. 
Hence,  several  new  kinds  with  stifTer  straw,  dnd  consequent 
lessened  liability  to  this  disaster,  are  now  in  request  in 
situations  where  this  evil  is  apprehended.  Fenion  wheat, 
possessing  this  quality  in  an  eminent  degree,  and  being  at 
the  §ame  time  very  productive,  and  of  fair  quality,  is  at 
present  extensively  cultivated.  It  has  the  peculiarity  of 
producing  stems  of  unequal  height  from  the  same  root, 
which  gives  a  crop  of  it  an  unpromising  appearance,  but  has 
perhaps  to  do  with  its  productiveness.  The  redrdraw  tokUe 
and  Fiper's  (hick-set  have  properties  similar  to  the  Fenton. 
Pil)er'3  had  the  repute  of  being  the  shortest  and  stifFest 
strawcd  wheat  in  cultivation,  but  after  a  brief  popularity 
w  now  never  heard  of.  Tho  red-chaff  xokite  is  productive, 
and  yields  grain  of  beautiful  quality,  but  it  requires 
good  seasons,  as  it  sheds  its  seeds  easily  and-  sprouta 
quickly  in  damp  weather.  The  Chiddam,  Tnmp\  white 
Kenf,  and  Talaveraj  have  each  their  admirers,  aii'd  are 
all  good  sorts  in  favourable  seasons;  but,  in  Scotland  at 
least,  their  culture  is  attended  with  greater  risk  than  the 
kinds  previously  named;  they  require  frequent  change  of 
seed  from  a  sunnier  climate,  and  are  only  adapted  for  dry 
and  fertile  soils  with  a  good  exposure.  A  new  sort,  called 
sqitare-Iicad,  has  quite  recently  been  introdu  d,  and  iq 
reported  to  be  so  exceedingly  prolific  as  to  yiela  from  six  to 
eight  bushels  morb  per  acre  than  any  wheat  previously  in 
rtilh'vatioa.     As  red  wheats  usually  sell  at  from  2a.  to  4s. 


less  per  quarter  than  white  wheats  of  similar  quality,  they 
are  less  grown  than  heretof  ora  But  being  more,  baidy  and 
less  liablQ  to  mildew  and  sprouting  than  the  finer  white 
wheats,  a  recurrence  of  unfavourable  seasons  always  leads 
to  an  increased  cultivation  of  thenL  Some  of  these  red 
wheats  are,  however,  so  productive  that  they  are  preferred 
in  the  best  cultivated  districts  of  England.  Sj^aldin^f 
prolific  holda  a£r8t  place  among  these,  being  truly  prolific, 
and  producing  grain  of  good  quality.  In  Scotland  it 
shows  a  tendency  to  produce  a  rough  quality  of  grain. 
The  Northumberland  red  and  the  golden  creqnng  are  there 
in  estimation;  the  former  being  well  adapted  for  spriilg 
sowing,  and  the  latter  for  poor  soils  and  exposed  situations. 
Several  new  varieties  of  wheat  have  recently  been  intro- 
duced by  Mr  Patrick  Sheriff  of  Haddington,  foonerly  of 
Mungoswells.  One  is  a  large-grained  re5  wheat,  another 
somewhat  resembles  Hunter's  in  colour,  and  the  third  has 
grain  of  a  pearly  whiteness.  They  have  all  the  peculiarity 
of  being  bearded.  They  are.  all  true  autumn  wheats ;  bat 
they  seem  also  well  adapted  for  spring  sowing,  as  they  ripen 
early.  A  red  bearded  variety,  usually  called  April  tcheat, 
from  its  prospering  most  when  sown  in  that  month,  and 
which  indeed  is  a  true  summer  wheat,  is  sometimes  grown 
with  advantage  after  tunups,  when  the  season  ia  too 
advanced  for  other  sorts.  But  except  upon  poorisb  cky 
soils,  it  seems  only  doubtfully  entitled  to  a  preference  uver 
barley  in  such  circumstances.  The  list  now  given  could 
easily  be  extended ;  but  it  comprises  the  best  varieties  at 
present  in  use,  and  such  as  are  suited  to  the  most  diversified 
soils,  seasons,  and  situations  in  which  wheat  can  be  grov^n 
in  this  country.  In  regard  to  all  of  them  it  is  reckoned 
advuntagcous^o  have  recourse  to  frequent  change  of  seed, 
and  in  doing  this  to  give  the  preference  to  that  which 
comes  from  a  soil  and  climate  better*  and  eailier  than  those 
o^the  locality  in  which  it  is  to  be  sown.  Every  fanner 
will  find  it  worth  his  while  to  be  at  pains  to  find  out  from 
whenee  ^e  can  obtain  a  ehinnge  of  seed  that  takes  well  with 
his  own  farm,  and  having  done  so,  to  hold  to  that,  and 
even  to  induce  his  conrespondent  to  grow  such  tsoTts  as  ha 
prefers,  although  he  should  have  to  pay  him  an  extra  price 
for  doing  so.  An  experienced  farmer  once  remarked  to  the 
writer,  that  by  changing  his  seed  he  got  it  for  nothing; 
that  is,  his  crop  was  more  abundant  by  al  least  the  quantity 
sow^,  from  the  single  circumstance  of  a  suitable  change  of 
seed.  It  V5  proper,  however,  to  state,  that  this  practice  of 
changing  the  seed  is  founded  more  upon  mere  opinion  than 
upon  well-ascertained  facts,  und  that  in  those  instances 
where  it  has  been  folloT\'ed  by  beneficial  resiUts  nothing  ia 
known  of  the  causes  to  which  such  success  is  due.  It  is 
much  to  be  desired  that  our  agricultural  societies  should 
address  themselves  to  the  thorough  investigation  of  a 
question  of  such  vital  importance.  In  fixing  upon  the  kind 
of  wheat  which  he  is  to  sow,  the  farmer  will  do  well  to  look 
rather  to  productiveness  than  to  fine  quality.  For  however 
it  may  gratify  his  ambition  to  show  the  heaviest  and 
prettiest  sample  in  the  market,  and  to  obtain  the  highest 
price  of  the  day,  no  excellence  of  quality  can  compensate 
for  a  deficiency  of  even  a  few  bushels  per  acre  in  tlie  yield. 
It  is  of  importance,  too,  to  have  seed-corn  free  from  the 
seeds  of  weeds  and  from  other  grains,  and  to  see  that  it  bo 
true  of  its  kind.  Fanners  who  are  systematically  careful 
in  these  respects  frequently  obtain  an  extra  price  for  their 
produce,  by  selling  it  for  seed-corn  to  others ;  and  even 
millers  give  a  preference  to  such  clean  sampler    ':  >- 

But  there  are  seeds  which  no  amount  of  caro  or  accnracy 
in  dressing  can  remove  from  seed-corn — viz.,  those  of 
certain  parasitical  fungi,  which  must  be  got  rid  of  by  a 
different  process.  The  L'xvoc  caused  to  wheat  crops  by 
bunt,  blackball,  or  pepper-brand  (Uredo  caries  or  Tiildi^ 
caries),  before  the  discovery  of  the  mode  of  prcvcntfr?  it 
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by  steeping  the  sced-com  in  some  acrid  or  caustic  bath,  was 
often  ruinous.  The  plan  at  first  most  usually  adopted  was 
to  immerse  the  seed-wheat  in  stale  chamber-lie,  and 
afterwards  to  dry  it  by  mixture  with  quick-lime.  This 
pickle,  as  it  is  called,  is  usually  efficacious ;  but  the  lime 
vexes  the  cyto  and  excoriates  the  hands  and  fadd  of  the 
sower,  or  clogs  the  hopper  of  the  sowing-machine,  and  has 
therefore  be^  superseded  by  other  substances.  Blue 
•  vitriol  (sulphate  of  copper)  is  as  good  as  anything  for  this 
purpos^  and  is  used  in  the  following  manner.  A  solution 
is  prepared  by  dissolving  powdered  sulphate  of  copper  in 
water,  at  the  rate  of  two  ounces  to  a  pint  for  each  bushel 
of  wheat.  The  grain  is  emptied  upon  a  floor ;  a  little  of  it 
is  shovelled  to  one  aide  by  one  person,  while  another 
sprinkles  the  solution  over  it,  and  this  process  is  continued 
until  the  whole  quantity  is  gone  over.  The  heap  is  then 
turned  reputedly  by  two  persons  working  with  shovels 
opposite  to  each  othCr.  After  lying  for  a  few  minutes,  the 
groin  absorbs  the  moisture,  and  is  ready  for  sowing  either 
by  hand  or  machine. 

The  season  for  wheat-sowing  extends  from  September  to 
April,  but  ordinarily  that  succeeds  best  which  is  committed 
to  the  ground  during  October  and  November.  When 
summer-fallows  exist  the  first  sowings  are  usually  made 
on  them.  It  is  desirable  that  the  land  neither  be  wet  nor 
veiy  dry  when  this  takes  place,  so  that  the  precise  time  of 
sowing  is  determined  by  the  weather,  but  it' is  well  to 
proceed  as  soon  after  1st  October,  as  the  land  is  moist 
enough  to  insure  a  regular  germination  of  the  seed. 

Over  a  lai^  portion  of  England  wheat  is  the  crop 
usually  sown  after  clover  or  one  year's  "  seeds."  In  such 
cases  the  land  is  ploughed  in  the  end  of  September,  unme- 
diately  harrowed,  and  wheat  sown  upon  it  by  a  drilling 
machine.  On  loose  soils  the  land-prcsser  is  frequently  used 
to  consolidate  the  soil  and  to  form  a  channel  for  the  seed, 
which  in  such  coses  comes  up  m  rows,  although  sown  broad- 
cast It  is  more  usual,  however,  first  to  level  the  pressed 
furrows  by  harrowing,  and  then  to  use  the  drill,  by  means 
of  which  various  portable  manures  are  frequently  deposited 
along  niith  the  seed-corn.  The  sowing  of  wheat  after  clover 
or  ''seeds,"  as  now  described,  is  rarely  practised  in  Scotland, 
where  it  so  invariably  fails  as  to  show  that  it  is  unsuiled  to 
uur  northern  climate.  '  It  is  here  not  unusual,  liowever,  to 
plough  up  such  land  in  Jidy  or  August,  and  <o  prepare  it 
for  wheat-sowing  by  what  is  called  rag-/allomn^.  After 
the  first  ploughing  the  laud  is  harru\ved  lengthwise,  so  as 
fo  break  and  level  the  surface  of  the  furipws  and  close  the 
interstices  without  tearing  up  or  exposing  any  green  sward. 
It  is  then  allowed  to  lie  for  ten  or  fourteen  days  to  allow 
the  herbage  to  die,  which  it  soon  docs  at  this  season  when 
lignt  is  thus  excluded  from  it.  A  cross  ploughing  is  next 
given,  followed  by  repeated  grubbings,  hai*rowing,  and 
rollings,  after  which  it  is  treated  in  all  respeets  as  a  summer- 
fallow 

The  fallow  and  clover  leas  being  disposed  of,  the  land 
from  which  potatoes,  beans,  pease,  or  vetches  have  been 
deai-ed  off  will  next  demand  attention.  When  these  crops 
iiavc  been  carefully  horse  and  hand  "hoed,  all  that  is 
required  is  to  clear  olf  the  haulm  to  plough  and  sow.  If 
^0  land  13  not  clean,  recourse  must  be  had  to  a  short 
fallowing  process  before  sowing  wheat.  For  this  purpose 
^e  surfiico  is  loosened  by  the  broadshare  and  grubber,  the 
^eeds  harrowed  out  and  raked  off,  after  which  the  land  is 
ploughed  and  sown.  On  soils  well  adapted  for  the  growth 
of  beans  and  wheat,  viz.,  those  in  which  clay  predominates, 
ony  lengthened  process  of  autumn  cultivation  is  necessonly 
attended  with  great  hazard  of  being  niterrupted  by  rain,  to 
Ihe  loss  of  seed-time  altogether  Every  pains  should  there- 
^  be  taken  to  have  the  land  so  cleaned  beforehand  that 
^hcae  unseasonable  efforts  may  be  dispcnsctl  with ,  and  to  have 


the  sowing  and  harrowing  to  follow  so  dosely  upon  tbe 
ploughing  as  to  diminish  to  the  utmost  the  risk  of  hmdranco 
f  torn  wet  weather.  As  the  crops  of  mangoldSy  carrots,  or 
turnips  arrive  at  maturity,  and  are  either  removed  to  tho 
store-heap  or  consumed  by  sheep  where  they  grow,  succes- 
sive sowings  of  wheat  can  be  made  as  the  ploughing  i$ 
accomplished  and  as  the  weather  permits.  It  is  to  bo 
noted,  however,  that  it  is  only  on  soils  naturally  dry,  or 
made  so  by  thorough  draining,  and  which  are  also  dean 
and  in  a  high  state  of  fertility,  that  wheat-sowing  can  bo 
continued  with  advantage  during  the  months  of  December 
and  Januarys  If  the  whole  of  these  conditions  do  not 
obtain,  it  is  wiser  to  refrain  until  February  or  March. 
When  these  late  winter  sowings  are  made,  it  is  of  especial 
importance  to  sow  dose  up  to  the  ploughs  daDy,  aif  a  very 
slight  fall  of  rain  will,  at  this  season,  unfit  the  land  for 
baring  the  harrows.  This  sowing  and  harrowing,  in  do- 
taO,  is  the  more  easily  managed,  that  in  the  circumstances 
cross-harrowing  is  neither  necessary  nor  expedient  Under 
the  most  favourable  conditions  as  to  weather  and  drainage, 
soils  with  even  a  slight  admixture  of  clay  in  their  composi- 
tion will  at  this  season  plough  up  somewhat  dammy,  so 
that  cross-harrowing  pulls  the  furrows  too  much  about,  and 
expoees  the  seed,  instead  of  covering  it  more  perfectly. 
Two  double  turns  of  the  harrows  Uiigtkwise  is  as  much  aa 
should  be  attempted  at  this  season. 

The  sowing  of  spring-wheat  is  only  expedient  on  dry  and 
fertile  soils  with  a  good  exposure.  Unless  the  whole  con« 
ditions  are  favourable,  there  is  much  risk  of  spring-sown 
wheat  being  too  late  to  be  properly  ripened  or  well  hax^ 
vested.  On  the  dry  and  fertile  soils  in  the  valley  of  the 
Tweed,  where  the  entire  iallow-break  is  sown  with  turnips, 
and  where  consequently  it  is  difficult  to  get  a  large  breadth 
cleared  in  time  for  sowing  wheat  in  autumn,  it  is  the 
practice  to  sow  it  largely  in  February  and  March,  and 
frequently  with  good  success.  Many  judidoua  farmers  are, 
however,  of  opinion  that,  taking  the  average  of  a  twenty 
years'  lease,  barley  is  a  more  remunerative  crop  than 
spring-e6wn  wheat,  even  under  circumstances  most  favour^* 
able  to  the  latter.  When  it  is  resolved  to  try  it,  a  very  full 
allowance  of  seed  should  be  given — not  less  than  three 
bushels  per  acre,  and  3^  will  often  be  better.  If  the 
plants  have  room  they  will  tiller ;  and  thus  the  ripening  of 
the  crop  is  retarded,  the  risk  of  mildew  increased,  and  tho 
quality  of  the  grain  deteriorated.  As  much  seed  should 
therefore  be  sown  as  will  yield  plants  enough  to  occupy  the 
ground  fully  from  the  first,  and  thus  remove  the  tendency 
to  tillering  By  such  full  seeding  a  fortnight  is  frequently 
gained  in  the  ripening  of  the  crop,  and  this  frequently 
mokes  all  the  difference  between  a  remunerative  crop  and 
a  losing  one. 

Much  controversy  has  taken  place  about  6he  quantities 
of  seed-wheat  which  should  be  used  per  acre.  The  advo- 
cates of  thin  seeding  have  been  so  unguarded  and  extra- 
vagant in  their  encomiums  of  their  favourite  method,-^ 
some  of  them  insisting  that  anything  more  than  a  few 
quarts  per  acre  does  but  waste  seed  and  lessen  the  produce, 
— that  many  persons  have  been  mduced  to  depart  from 
their  usual  practice  to  their  serious  cost  It  is  true  that 
with  land  in  a  high  state  of  fertility,  and  kept  scrupulously 
clean  by  frequent  hoeings,  a  full  crop  of  wheat  may  be 
obtained  from  half  a  bushel  of  seed  per  acre,  provided  that 
it  IS  sown  in  September,  and  deposited  regularly  over  iLo 
surface.  But  what  beyond  a  trifling  saving  of  seed  is 
gained  by  this  practice  ?  And  at  what  cobt  and  hazard  is 
even  this  secured  1  It  is  a  mere  fallacy  to  tdl  us,  as  the 
advocates  of  excessively  thin  seeding  so  often  do,  that  they 
obtnin  an  increase  of  so  many  hundred-fold,  whereas  thick 
seeders  cnriuot  exceed  from  twelve  to  .twenty  fold,  when 
after  all  the  ^pross  produce  of  the  latter  may  exceed  that  of 
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lbs  fonner  hj  more  lliaii  tbe  quantity  of 'seed  Baved,  \vitb 
less  ex^peiifle  in  cultorB,  leas  nak  from  accidents  and  disease, 
•a  enrhnr  harvest^  and  a  better  quality  of  -grain.  Such  a 
(Cropardbig  of  the  gtoond  with  planta  aa  firovents  the  proper 
iderekipmeni  of  the  ear  is  of  coarse  to  be  avoided}  but  the 
most  experienced  growers  of  wheat  are  convinced  of  the 
benefit  of  havm^  the  ground  fully  occupied  at  the  time 
ivhen  active  nnng  growth  begins.  ^  This  is  secured  hf 
mag  twoboshels  per  acre  for  the. sowing  made  early  in 
October,  and  by  incroaaing  this  quantity  at  the  rate  of 
haH  a-peck  per  week  untQ  three  buahels  is  reached,  which 
may  bo  held  as  the  TPft'^nTP""* ,  J^ess  than  this  should  not 
be  used  from  tho  middlo  of  Novembtf  to  l2ie  end  of  the 
Mason.  These  are  the  quantities  to  be  used  in  broad-cast 
sowing;  when  drilling  or  dibbling  k  lesorted  to«  two-fihbs 
less  seed  will  suffice.  In  Scothmd,  at  leosiy  6f ten  repeated 
trials  have  shown  tiutt  latger  crops  are  obtained  by  broad* 
casting  than  by  drilling.  The  latter  mode  is,  however,  to 
bop&rrsd  whsreyer  the  land  la  infested  by  annual  woods, 
«iidi4»iD  then  be  got  rid  of  l^  hooing.  When  clover  atfd 
gNSs^eeds  ara  sown  with  the  grain  crop,  it  is  believed  also 
that  they  thrive  better  from  the  grain  being  sown  in  rows, 
probably  becanse  in  this  case  Ikht  and  air  ore  leas  exdudod 
from  them.  It  is  believed  auo  that  in  highly-manured 
soib  of  a  looao  texture,  grain  deposited  somewhat  deeply  in 
f6WB  is  less  liable  to  lodge  than  when  sown  broad-cast  and 
ahaBowpr.  When  drilling  ai^d  hoeing  aro  resorted  to,  the 
latter  is  jifFected  moat  cheaply  ^and  a&ctivtiy  by  using 
Gailrsf  a  horse-hoe.  The  meio  stirring  of  the  sdf  is  con- 
sidared  by  many  farmers  to  be  so  benefidal  io  the  wheat 
crop  that  they  uso  the  hoaseikoe  irrespective  of  the  presence 
of  weeds.  Others  aro  <d  ^pil^n  that^  i^art  from  the 
destruction  of  weeds,  Jioeioff  m  injurious  Io  grain  crops, 
alleging  that  the  cutting  of  ^eir  surface  mots  weakens  ibe 
atoms  and  increases  Jtheur  lis^ty  to  fall  ovec  Caref uUy 
conducted  experiments  era  required  to  settle  tlus  point. 
Wo  have  no  personal  experience  bearing  upon  it  beyond 
this,  that  we  have  rspoi^odly  seen  a  wheat  crop  much 
benefited  by  mere  harrowing  in  spring.  It  is'  always  use- 
ful io  roll  wheats  and  indeed  all  cereal  crops,  in  order  to 
fadlitate  the  reaping  process,  although  no^pther  benefit 
should  result  from  it.  When  the  plants  have  Iteen  loosened 
by  severe  frosts,  or  are  suffering  from  tho  attacks  of  the 
wire-worm,  the  ose  of  OrosskiU's  rollar  is  usually  of  great 
benefit  to  the  cropu       * 

h  A  plan  <>t  growing  wheat  year  i^ter  year  on  the  same 
field  without  £e  use  of  manure  was  practised  for  a  number 
of  years  by  the  late'  Rev.  Mr  Smith  <^  Lois  Wcedon,  North- 
amptonshire; and  detailed  hy  him  in  the  pages  of  the 
Royal  AyrieuUural  SdcUtifi  Jwerwd^  and  In  a  pamphlet 
which  has  passed  through  many  editions  and  had  a  very 
extensive  cut^ulation.  His  plan  is  to  a  certain  extent  a 
revival  of  that  of  Jethro  Tull,  but  with  this  important 
difference,  that  whereas  Toll  occupied  his  ground  with 
alternate  double  rows  of  wheat  a  foot  apait,  and  vacant 
spaces,  five  feet  wide,  which  were  carefully  coltivated  by 
pioughings  and  horse-hoeings  repeated  at  intervals  from  the j 
springing  of  the  wheat  untij  midsummer,  Mr  Smit^  intro« 
duced  two  important  elements  in  addition,  viz.,  thorou^ 
draining,  and  trenching  the  vacant  spaces  in  autumn,  so  as 
to  bring  portions  of  subsoil  to  the  surface.  A  field  tr&tod 
on  this  ayrtem  consists  of  idtemate 'strips  of  wheat  and 
bare  fallow,  which  are  made  to  exchange  places  year  l>y 
3rBar,  so  that  each  successive  -crop  occupies  a  different  site 
6om  its  immediate  predeceastft.  It  has  also  the  benefit  of 
Ihe  fresh  adl  brou|^  up  by  tiie  i^eWottS  liutumn's  double^ 
digging,  iRrhkh  is  Subsequently  mellowed  and  ^ver&ed  by 
Ufng^ned  exposure  to  tiia  4)itoiOsphere,and  "by  frequent 
^tiriii^  The  produce  obtain^  by  Mr  Smidi  ffomf  his 
e^fe  thuatraatad  was  very  nearly  34  bushels  each  yfearlor 


Che  first-five  years ;  but  as  his  erops  ateadily  iomioted,Ui 
average  at  the  end  of  fourteen  y eaia  waa  f uify  36  boalMk 
Writing  in  July  1801,  he  said,  *'Ths  growing  crop  for 
1861,  notwithstanding  th^  frost,  looka  Strang  and  idl, 
with  scarcely  a  gap.    Thus  year  after  year  givw  growing 
oonfidence  in  the  acheme."    On  steam-powerbeing  intn- 
duced,  Mr  Smith  became  convinced  of  the  pnctkability  of 
carrying  out  his  system  with  advantage  on  an  e&tiiebm. 
At  first  he  reatricted  himaelf  to  the  employment  of  manual  . 
labour,  but  he  subsequently  invented  a  set  of  impbmentB 
for  sowing,  covering  in,  h>lling,  and  hoeing  his  crops  by 
horse  labour.    We  give  in  his  own  words  his  diiectiou 
for  carrying  out  this  system,  what  he  beliofved  to  bo  tlie 
advant^esof  it,  and  the  cost  of  thuscultivatuig  anacre.^ 

<"!  sappoM,  at  the  oataet,  the  hmd  iatSBdad  fat  wheat  to  li 
Wheat  Und:  having  besidos a  foir  depth  of  stupK  snd s lubsoil, a 
will  generally,  thoogh  not  nnirenally  be  the  case,  of  tho  nat 
clrexQical  composition  with  the  inrface.  I  sonpoM  it  div,  or  dnioed 
throe  feet  deep  o^ImuI;  weUdeanedof  weeds ;  the  liada  cut}  and 
tho  whole  tolerably  level     ^     .  ^ 

«1,  Fint  of  aU,  then,  ptoiu^  fhs  whole  lanl  when  dij.OM 
tbch  <Icepet  than  tlio  fisod  staple.  If  it  turn  up  cloddy,  biifig  tte 
clods  down  with  the  roller  or  the  crusher.  Let  this  bo  dom,  if 
poeaibli^  in  AngusL  Harrow  deeji^  so  as  to  get  fite  or  sx  inchee 
of  loose  monUL  to  admit  the  presscTi  Dfcfore  sowing  wiit  for  wa 
Alter  ihe  rain  wait  for  a  fine  to  or  two  to  dry  the  saifsce,  TO 
this  early  eommenccment  a  week  or  two  is  of  no  material  mpotV 
aace  compared  with  that  of  plougldng  dry  and  sowing  wet 


withl 

bedded  t____  . 

inches  apart.    Cover  over  with  the  cnisher  or  roogit  toiler. 

«2.  When  the  hncs  of  wheat  acppear  above  ground,  gnardsgiW 
the  rook,  the  lark,  and  the  8lug-«  trite  soggestton,  UtcwDacdAiL 
especially  here.  And  now,  and  at  spring,  and  all  thnni{dk  nnD^ 
watch  for  the  weeds,  and  wage  constant  warfare  aoainst  them.  TV 
battle  inay  last  for  a  year  or  two,  or  in  some  foul  cases  eTsn  ncn; 
bttt»  in  the  end*  ihe  uasteiytf  and  its  fruity  witfaaut  lul,  iill » 
yows. 

**$.  Ihs  plant  being  now  distinctly  Vinble,  dig  the  bterralBtffc 
B{4t8  deep,  increasing  tho  depth,  year  after  year,  till  th«7  eooe  ts 
twenty  or  twenty-four  inchea.  Bring  up  at  fint  only  fouft  or  dtI| 
or  six  inches,  according  to  the  nature  of  ^  subsbi],  whether  tew* 
cknus  or  loamy,  or  light  To  bring  up  moia  at  the  outset  vouU 
be  a  wuUful  and  ituuruna  expense, 

••  The  digging  is.done  thus :— Before  prooeeduig  with  the  v^ 
few  cuts  ore  msSe  within  throe  inches  of  the  wheat,  the  bsdt  aw 
apade  bcinff  towards  the  rows.  A  few  doable  apiti.  fiitt  «  *^ 
tne  requii^  depth,  aro  then  thrown  out  on  the  headland  *^^ 
left  for  the  present  After  this,  as  the  digging  proceeds,  ih»i^ 
is  cast  to  tho  bottom,  and  the  subeoil  thrown  c^tly  on  the  top. 
This  procofls  is  csuied  on  throughout  the  whole  interm ;  at  tho  ad 
of  which  inlarval,  just  so  much  space  is  left  vaoaat  as  wssooeopw 
by  tho  soil  tmown  out  at  the  beginning  of  it  In  oommencinftM 
second  interval  at  tluit  finished  end,  the  earth  is  thrown  out  sb  at  m 
not  on  tlie  headland,  however,  but  into  the  vacant  space  of  tw  nw 
interval.    And  so  on  all  over  tho  acrSi  • 

«'  4.  Late  in  winter,  aud  early  in  spring  Watch  yoar  opportnmty, 
in  dry  weather,  before  tho  roots  of  the  plant  are  laid  bar«,  to  pm 
them  witJi  the  crusher.  *      '     a^ 

"  6.  In  the  spring  aftd  early  foinmsr  sfir  the  spaess  bdween  w 
rows  as  often  as  tho  surface  becomes  emsted  over;  and  mow  tm 
settled  intervals  font  or  five  inches  deep  with  the  common  scwwn 
set  firft  of  all  about  twcnt)'-ei^t  inches  wide,  fedodng  tMvMtt 
till  it  come  by  degrees  to  twenty-four  and  eighteen  inches.  Contui* 
tho  process^  tf  p(»aibl^  41  the  last-named  widtl^  up  to  the  tnat  0i 
dowering m  Jua^  ••    ''•i'-s?**-'  .♦•-v- -  -o-j'^.-   :         ^^ 

•^  These  opecodoossn  Indispensable  to  full  sqoosbs,  aadhupOr 
caa  bo  carried  on  at  Httle  cost ;  for,  whilo  the  interrals  of  each  aot 
can  be  scarified  in  fifty  minutes,  the  horse-hoe  implsxBent,  cofwiog 
two  Unds  St  Oncu,  cm  stir  between  tho  rows  in  twenty-ftta. 

*•  6,  Immediately  tho  crop  is  carried,  d^an  the  tntenal^  «M 
move  them  witli  the  scarifier  in  order  to  eout,  without  dei^r  ^ 
slied  groins.  When  those  vcgotate  and  oomo  cp  into  P^^^  "^ 
the  intervals  again  five  or  six  indies  deep^  and  so  deitief  ^^ 
After  that,  level  with  tho  hoiiow  impUment,  and  the  land  ti  WW7 
for  the  drill.      ,....:.•». 'V.~.».  "•  -    •• 

••If  auythfng  occur  to  prrvent  Ihe  sowin«  early  ta  8«I*SE: 
and  to  firivc  Voo  to  Che  end  of  Oetober,  set  the  diffi  for  »  ™SJ' 
«roti  But,  fr  possible^  sow  earljfwfor  this  reason.  ,TIIleiBJ  wbe« 
has  a  bad  name,  ^ut  that  has  reference  only  to  wheat  wftieb  » 
tilkred  bite  in  tho  *pftogt  And  certainly,  in  that  «»^W*^ 
tho  fear  oY  danger  to  tho  ^rop,  and  dancer  to  ths  ssvpio.    rv 


mppotiog  no  mildew  to  fidl  on  it,  cTen  then  the  pl&nt  ripens 
Buereoly ;  the  eftrly  stems  being  reedy  for  the  sickle,  while  the 
fete-grown  saoots  have  scarcely  lost  their  Terdnre.  But  if  mildew 
come  when  the  stem  is  soft,  and  succulent,  and  porous,  instead  of 
being,  tts  it  should  be  at  tliat  time,  gkoedand  case-hardened  sgoinst 
iU  attacks,  the  enemy  enters  in  and  checks  tho  circulftting  sap ; 
and  the  end  is,  blackened  straw,  light  ears,  and  shrivelled  groin. 
Therefore,  sow  early.  Let  the  plant  tiller  before  winter.  Give 
erery  stem  an  equal  start  at  spring ;  and  then,  willi  a  strict 
adhcrruce  to  mie,  there  neetl  be  no  alarm  as  to  the  result,  subject 
only  to  thoM  visitations  from  which  no  wheat,  on  any  system,  in 
the  same  description  of  soil,  and  under  tlie  same  clunatr.  Is 
•score."— (See  .'^mplilct,  fyird  in  Seaaon,  p.  86.) 

**  The  advan  ages  of  the  syttem  of  corn-growing  which  I  have 
described  are  priucijially  these :— First,  while  one  crop  of  wheat  is 
growing,  the  unsown  intervals  of  the  acre  are  being  fallowud  and 
l««pared  for  another.  This  tlie  farmer  well  knows  to  be  of  infinite 
moment,  meeting,  as  it  does,  one  of  the  greatest^  difficulties  he  has 
to  contend  with.  Next,  upon  this  half-portion  of  the  acrey  tilled 
as  1  describe,  there  is  a  yield  equal  to  average  crops  on  a  whole 
acre.  Then,  for  half  tlie  portion  of  an  acre,  there  is,  of  course, 
only  half  the  labour  and  half  the  expense  of  an  entire  acre  re<}ttired 
for  cultivation.  And,  lastly,  tho  hand-Ubour  required  finds  oonstant 
cfflplo>'ment  for  the  poor."— '(/&ui,  p.  17.) 

**  After  harrowing,  and  eteantng,  and  levelling  the  wholes  I 
marked  out  the  channels  for  the  seed  vrith  my  prefer  implement^ 
which  is  drawn  uith  ono  horse,  and  presses  two  lands  at  once.  My 
scheme  of  implements,  to  be  complete,  embraced  a  drill,  which  was 
to  act  immediately  behind  tlio  pn:s8or-wbetis,  and  to  drop  tood  by 
arcd  into  the  hard  channels.  The  spindle  of  the  presser  was  to 
turn  the  drill-wheels,  and  the  boxes  were  to  be  made  removable. 
Itcing  anabls  to  accomplish  this  in  time  for  this  year^i  sowing,  I 
liad  the  seed,  as  heretofore,  dropjied  .by  hands,  and  covered  over  by 
rollers. 

^*' These  rollers  form  the  rotler  imf^emeiU  in  the  same  (Vame,  and 
are  managed  thus :  the  three-wheelod  pressers  are  removed  from 
their  sockets,  and  in  their  place  two  rough  hollers^  formed  of  several 
wheels  on  the  self-cleaning  principle,  are  introduced,  and  cover 
over  two  lands  at  once. 

"The  portion  of  the  field  thus  seeded  will  lie  in  this  firm  but 
rough  sute  till  spring  time.  Thegl,  when  tho  rollers  have  been 
M|Ii«d  again  to  keep  the  roots  of  the  plant  xvtW  in  tlieir  place, 
they  too  will  be  removed  from  the  frame,  and  light  wheels  and 
boes  wiU  be  attached,  forming  tho  horae-Aoe  impUmeul,  for  hoeing 
and  stirring[  between  the  wheat 

"There  is  yet  one  other  ifte  for  the  implement  frame.  The 
intervals  of  the  wheat  having  been  trenched  m  autumn,  and  well 
and  frequently  stirred  bv  the  common  sterifier  at  spring,  are  shut 
out  by  the  wide-spronding  wheat-plant  in  June  from  all  further 
processes  till  the  crop  is  cut  and  carried.  They  are  then  to  be 
moved  and  levelled  b^  the  common  one-horae  scarifier  for  seed- 
time Alter  this  will  follow  the  harrow.  Tho  hoes  will  be 
removed  from  the  frame,  and  two  small  harrows  will  be  attached, 
lo  cover  two  lands  at  once  ;  and  with  this  implement  the  horse  will 
walk  on  the  stubble- land,  between  what  before  were  the  intervds  ; 
■od  tho  cycle  of  operations  is  now  complete. 

"  In  all  these  oi>erations  (excepting  in  that  of  scarifying)  the 
•own  lAnds,  and  lands  about  to  be  modo  ready  for  sowing,  are 
antonched  by  the  foot  of  nuin  or  horse. 

"  The  time  occupied  in  scarifying  the  hind  is  about  an  hour  the 
■ere  ;  in  heavily  pressins  the  channels  for  the  seed,  half  an  hour  ; 
in  the  other  operations  about  20  or  25  minutes."— (Pp.  25,  26.) 

"The  prcsser-drill,  spoken  of  in  p.  25,  is  completed,  and  I  now 
sow  the  four  acres  in  90  minutes,  timed  by  watch ;  being  at  the 
rate  of  18  or  20  acres  a  day  in  a  dny  of  8  hours,  with  a  norse  of 
•verage  power  and  speed. 

*•  It  has  been  thoucht  a«lvisable  to  keep  the  drill  in  its  own 
ftame, —devoting  Jinotner  frame  to  the  roller- H^ieels  or  crusher,  the 
hoes,  tho  scarifiers,  and  harruws,  all  of  which  ate  mode  roinovablo, 
•ntl  which,  with  the  exception  of  the  spade,  the  hand-hoc,  and  the 
«ommun  scarifier  for  stirring  the  intervals,  perfonii  the  whole  cycle 
of  operations  for  cultivating  the  land  for  wheat"— (Pp.  33,  34.) 

••  E  have  only  to  show  now,  by  my  fresh  balance-sheet,  how  with 
•luitnble  im]>lcments,  on  wheat-land,  the  whole  scheme  I  proiHiSO  is 
economical,  as  well  as  easy  and  expeditious. 

"  One  double  diggins  in  autumn  .  .£110    0 

Throe  stirrings  Hitn  scarifier  at  spring  (fid.)         .       0    8    0 
One  ditto  vriih  scarifier  and  harrow  implement, 

beforo  sowing 0    10 

Two  pecks  of  seed  (5s.  the  btishel)      .        .        .        0    2    6 

Pressing  and  drilling •   0    1    0 

Jtough  rolling.  .  0    0    6 

/our  hoAnm  between  wheat  with  horse-shoo  lino 

pleioent  VSd.) 0    2    0 

Bifd-keepiag 0    2    0 


AGRICULTURE 


367. 


Owriod  forwonl 


£2    2    0 


Brought  forwaid  « 
All  the  operations  flem  reaping  to  marketing 
Itatcs,  taxes,  and  interoat  .... 


ISO 

q  10  0 


Total  amount  of  outlay        .     £3  14    0  , 

"The  produce,  supposing  it  eqnal  to  tliat  of  fermer  year%  iS' 
ronnd  numbers,  would  be  : — 

**  Four  qtmrters  and  two  bushels  of  wheat  (at  40e.) .     £S  10    0 
One  ton  and  12  cwt  of  straw  (at  £2  the  ton)  9    4    0; 


Deduct  outUy 


£11  14 
8  14 


Total  amount  of  profit       .£8    0    0^ 
-(/Wrf.,  p.  80.) 

Particular  nttentioD  was  directed  to  this  system  of  ivLcat 
cultuxxx  by  a  lecture  on  Tull's  husbanflry,  delivered  bj 
I^f elisor  Way,  at  a  ooiincil  meeting  of  tho  Itoyol  Agri- 
cultural Society  of  England^  and  by  the  animated  discus- 
sion which  followed ;  whoa'  several  gefttlemcn  who  had 
visited  Mr  Smiths  farm  bore  testimony  to  the  continued 
excellence  of  his  crops,  and  intimated  that  they  and  othem 
had  b^gun  to  test  the  system  upon  thovr^own  farms.  If  ^ 
such  a  pnu^tioe  can  indeed  be  pureued  on  the  generality' 
of  clay-6oilfl|  then  the 'puzzling  problem  of  how  to  cultivate' 
them  with  is  profit  is  solvied  at  once.  It  is  not  to  bo 
thought  that  practical  fanD^ra  would  regard  otherwise 
than  with  incredulity  a  system  which  so  flatly  contradicts 
aU  eyiftting  theory  and  practice.  The  facts  submitted  tu. 
them  by:*  Mr  Smith  being  beyond  challenge,  they  would 
naturally  imagine  there  must  be  some  peculiarity  in  the| 
soil  at  Lois  Woedon  which  teabled  it  to  eustain  such  heavy' 
and  continued  demands  on  its  fertility;  and  that  the  issue;' 
there  and  elsewhere,  must  eventually  be  utter  sterility. 
For  our  own  part,  believing  that  we  have  exceeding  much 
to  loam  in  every  department  of  agriculture,  we  cannot 
thus:  summarily  dispose  of  these  facta  We  simply  noceivt 
them  as  true,  and  leave  the  exposition  of  them  to  experience^ 
whose  verdict  we  await  with  much  interest 

But  Mr  Smith  is  not  the  only  person  who  has  furnished 
us  with  information  regarding  the  continuous  groMh  of 
wheat  for  a  scries  of  years  on  thp  same  soil.  Mr  Lawes, 
at  Rothamstead,  in  Herts,  so  well  known  by  his  interesting 
papers  on  agricultural  chcmistiy  in  the  Boyal  Agricultural 
Socicij/s  JouryuU,  has  fumiahed  some  facts  in  connection 
with  the  culture  of  wheat  on  clay  soils  to  which  fannen 
were  little  prepared  to  give  credence.  Mr  Caird,  wtio 
visited  Rotluimstead  early  in  I85i,  thus  refers  to  the  sub* 
ject  in  his  valuable  work : — 

"  On  a  soil  of  heavy  loam,  on  which  ^ecp  cannot  be  fed  «/n  tur- 
nipe,  4,  5,  and  6  feet  above  the  chalk,  and  therefore  uniuflnencod 
bv  it,  except  in  so  lar  as  it  is  thereby  naturally  drained,  Un  cro}i» 
of  wheot  hnxo  been  tak^  in  succession,  one  portion  always  without 
aiiy  manure  whatever,  and  the  rest  with  a  variety  of  manure,  the 
ollbcts  uf  which  have  been  carefully  ob8cn*od.  The  *ced  is  of  tho 
red  duster  variety,  drilled  uniformly  in  rows  at  8  inches  apart, 
and  two  bushels  to  the  acre,  lumd-hoed  twice  in  spring,  and  kept 
{icrfcctlv  free  from  weeds.  When  tbe  crop  is  removed  the  land  ia 
S(\'\riried  with  Uentall's  skimmer,  all  weeds  are  removed,  it  is  ploughed 
once,  and  the  seed  for  the  next  crop  is  then  drilled  in.  During  the 
ten  years,  the  land,  in  a  natural  state,  without  manure,  has  produceil 
a  uniform  .ivorsfle  of  16  bushels  of  wheat  an  acre,  with  1 00 IL.  of  straw 
per  bushel  of  wheat,  tho  actual  quantij^  varying  aith  the  change  off 
seasons  between  14  and  20  bushels.  Tlie  repotitiun  of  the  crop  haa 
made  no  diminution  or  change  in  the  unifoimity  of  the  avrrage,  and 
tho  conclusion  seems  to  be  established,  that  if  tho  Isnd  ia  keptcleasu 
and  worked  at  proper  seasons,  it  is  impossible  to  exhaust  this  soQ 
below  tho  power  otproducing  10  bushels  of  wheat  every  year. 

'*  But  this  natural  produce  may  be  doubled  by  the  application  of 
certain  manures.  Or  these,  Mr  Lawcs's  experiments  ted  him  to 
conclude  that  ammonia  is  the  essential  requisite.  His  conclusions 
are  almost  uniform,  that  no  oivanic  matter  affects  the  produce  of 
wheat,  exce|>t  in  so  far  as  it  yidds  ammonia  ;  and  that  the  whole 
of  the  organic  matter  of  the  com  crop  is  taken  from  tibo  atmoephoro 
by  the  medium  ot  ammonia.  There  is  a  oonstant  loss  of  ammonia 
going  on  by  expiration,  ao  that  a  laigor  quantity  must  be  sai 
UioD  is  ooatoinod  in  the  crojv     For  inactical  puipoMS^  ff 
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ammonia  is  found  to  produce  a  bitsftiel  of  wlicat,  and  the  clioapcst 
form  of  Ammonia  at  present  being  Peruvian  g\iino,  1  cwt  of  that 
subsbuico  may  ho  cnloulated  ,to  gtvo  4  bushels  of  wlusnt.  TUo 
natural  produce  of  1 G  bushels  ao  acre  may  thcrcforo  bo  doubled  hv  on 
applicatioQ  of  4  cwt  of  ronivian  guano.  To  this,  howovor,  tLcro 
13  a  limit — climate.  Ammonia  gives  growth,  but  it  depends  on 
dimato  whether  that  produce  is  straw  or  com.  Id  a  wet,  cold 
summer  a  heavy  application  of  ammonia  pnx^ces  on  undue  do- 
vciopment  of  the  circulating  condition  of  the  plaut,  the  cropts  laid, 
and  the  farmer^s  hopes  are  disappointed.  Seven  of  com'  to  ten  of 
straw  is  usually  the  most  productive  crop ;  five  to  ten  seldom  ^iol33 
well  The  pi-udent  farmer  will  therofoi-e  reflate  his  application  of 
ommonia  with  a  roferenc(^  to  the  avenge  chai-actcr  of  tho  climate  in 
which  his  Harm  is  situated 

**Tho  practical  condusido  at  v/tddi  'wo  arrive  is  Cliia,  that  in  tho 
cultivatiob  of  a  clay-land  farm,  of  similar  quality  <ff  soil  to  that  of 
•  Mr  Lawos.  there  is  no  other  restriction  necessary  than  to  keep  tho 
land  dean  ,  that  while  it  is  very  possible  to  reduco  tlie  (and 'by - 
wecdsj  it  is  impos.sihl(!  to  exhaust  it  to  a  certain  point  it  ma^  bo 
reduced)  by  deanly  cultivated  corn  corps  ;  tliat  it  is  an  ascertained 
fact  that  wheat  may  be  taken  on  soils  of  this- description  (provided 
they  ore  manured)  vear  after  year,  with  no  other  limit  Uian  the  neces- 
sity for  cleaning  tho  land,  and  that  may  best  bo  ttccomplishcd  by 
an  ocbasional  green  crop---turnip  or  mangold,  as  best  suits — at 
{QTcat  intervals,  the  stmw  being  brought  to  the  most  rotten  state, 
and  applied  in  the  greatest  itossible  qiumtity  to  insure  a  good  crop, 
'  ivhich  will  clean  tho  laud  well.  If  these  couclusions  ore  satisfao* 
torily  proved,  tho  present  mode  of  cultivatiug  heavy  cJays  may  bo 
greatly  changed,  and  tho  ownets  and  occupiers  of  such  soils  bo  better 
compensatctTiu  their  cultivation  than  they  have  of  late  had  reason 
toanttdpata"— {Ooiixi'sJ^i^isA  Agricudtxixe,  in  18.50  and  1851»  px>. 
460-4C2.) » 

'  It  is  certainly  curious  to  obscrvcj  that  the  addition  of 
four  cwt  of  guano  brings  up  the  produce  of  Mr  Lawcs's 
acre  from  its  average  annifal  rate  of  sixteen  bushels^  under 
its  reduced  normal  state,  to  very  nearly  the  same  as  Kcv. 
Mr  Smith's  acre  under  his  system  of  alternate  strips  of  com 
and  summer  fallow. 

From  information  carefully  gathered,  Mr  Caird  gives  it 
as  his  opinion,  that  the  average  produce  of  iiVheat  per  acre 
in  26  of  the  32  counties  of  England  visited  hy  him  is  26} 
bushels,  or  14  i)er  Cent  higher  than  it  was  estimated  at  in 
the  same  counties  by  Arthur  Young  80  years  before.  Were 
tho  country  generally  anything  tike  as  well  cultivated  as 
prticular  farms  that  are  to  be  met  with  in  all  parts  of  it, 
wo  should  have  the  present  average  increased' by«  (tt  ^cast 
eight  bushels  per  acra  ^  63  tb  per  bushel  is  a  weight  indi- 
cating a  good  quality  of  grain.  A.  good  crop  of  Wl^cat  will 
yield  a  ton  of  grain  and  about  two  tons  of  straw  per  acra 

Besides  its  uses  on  tho  farm,  wheat  straw,  in  certain 
litnited  districts  in  the  south  of  England,  is  an  article  of 
some  value,  as  the  raw  material  of  a  not  unimportant  native 
manufacture,  namely,  Straw-Plait  The  first  straws  used 
for  this  purpose  in  this  countiy  were  grown  in  the  neigh' 
bburhood  of  Luton  '\n  Bedfordshira  This- town  is  still  the 
principal  seat  of  the  straw  trade  and  straw  bonnet  tiianufac- 
ture,  and  the  district  around  still  produces  the  finest  quality, 
of  stmws;  but. straw-growing  is  now  also  carried  on  in 
parts  of  Hcrtfordsliire,  Buckinghamshire,  Oxfordshire,  and 
Berkshire.  Light,  rich  soils  ore  best  adapted  for  this*  pur- 
pose. Tho  kinds  of  wheat  grown  with  this  view  are  the 
Red  LaTnm:is  and  the  Chiddara.  A  bright,  clean,  tough 
straw  being  rcqiuiod,  it  is  necessary  to  begin  reaping  before 
the  flag  of  the  straw  falls.  If  tho  straw  is  exposed  to  rain, 
it  becomes  rusted  or  spotted;  if  to  very  hot  and  dry 
wfiathcr,  it  gets  sunburnt  and  brittle  The  utmost  care  and 
energy  must,  therefore,  bo  used  to  get  the  crop  dried, 
carried,  and  stacked  a«  quickly  as  possibla  In  favourable 
seasons  an  acre  of  wheat  will  yield  (besides  tho  grain) 
from  15  cwt  to  a  ton  of  cut  straws,  of  the  value  of  jfiC-tO 
^  per  ton»  clcjir  of  all  expenses*  The  farmer  «dll»  his 
straw  to  a  class  of  men  called  etraw-factors,  who  draw  and 
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cut  the  Straws  in  his  barn.  The  drawing  and  cutting-ott  of 
tho  carslxjing  there  performed,  the  factors  remove  the  straw 
to  their  own  premises.  There  it  undergoes  a  farther  cutting, 
is  exposed  tp  tho  fumes  of  sulphur,  assorted  into  proiict 
lengths,  and  made  up  into  marketable  bunches  of  various 
sizes  and  qualities.  Thcso  bunches  are  disposed  of  to  tbc 
phuters  at  the  various  markets  of  the  district  About 
50,000  females  and  boys  arc  engaged  in  plaiting.  No  plait 
is  made  in  factories,  tlio  work  bang  performed  by  the  wives 
und  children  of  agricultural  labourers  in  their  own  cottngcs, 
where  it  is  carried  on  all  the  year  except  in  harvest  The 
straw  trade,  in  its  various  departments^  is  of  considerable 
importance  and  is  steadily  increasing.  The  gross  rAuns 
are  supposed  not  to  fdl  short  of  £1,250,000  per  annum. 

There  is  now  also  a  small  demand  for  wheat  straw  fut 
the  manufacture  of  paper. 

Sedion  2. — Barley, 

In  Great  Britain  barley  is  the  grain  crop  which  ranks 
next  in  importance  to  wheat,  both  in  an  agricultui-al  and 
commercial  point  of  view.  Its  use  as  bread-corn  is  confiwsd 
to  portions  of  the  lowlands  of  Scotland,  where  unleavened 
cakes,  or  **  bannocks  o'  barley  meal,*'  still  constitute  the 
daily  bread  of  the  peasantry.  It  is  more  largely  used  iii 
prcpai'ing  the  "  barley  broth"  so  much  relished  by  all  classes 
in  Scotland.  To  fit  the  grain  for  this  purixne,  it  is  pre- 
pared by  a  peculiar  kind  of  mill,  originally  introduced  from 
Holland  by  Fletcher  of  Saltoun,  in  which  a  thick  cylinder 
of  gritty  sandstone  is  made  to  revolve  rapidly  within  a  case 
of  ])crforated  sheet-iron.  The  barley  is  introduced  betwixt 
the  stone  and  its  case,  and  there  subjected  to  violent 
rubbing,  until  first  its  husk  and  then  its  outer  coating  arc 
removed.  It  is,  however,  tn  the  production  of  malt  hquor 
and  ardent  spirits,  and  in  the  fattening  of  live  .stock,  that 
our  barley  crops  arc  chiefly  consumed.  We  have  no  doubt 
that  it  would  be  better  for  the  whole  community  if  this 
grain  were  more  largely  used  in  the  form  of  butcher-meat 
and  greatly  less  in  that  of  beer  or  whisky.  It  has  been 
customary  for  farmers  to  look  upon  distillation  as  beneficial 
to  them  from  the  ready  market  which  it  affords  for  barley, 
and  more  especially ^r  the  lighter  qualities  of  this  a»l 
other  grain  crops.  But  thisHs  a  very  short-sighted  \nowd 
the  matter ,  for  careful  calculation  sho\vs  that  when  the 
labouring  man  spends  a  shilling  in  the  dram-shop,  nut  marc 
than  a  penny  of  it  goes  ior.  the  agricultural  produce  (bodey) 
from  which  the  gin  or  whisky  is  made;  whcrcaSt  wheolic 
spends  the  same  sum  with  the  butcher  or  baker,  nearly^ 
whole  amount  goes  for  tho  raw  material,  and  only-a^rao' 
tion  for  tho  tradesman"*  .profits.  And  not^only  so,  bntlltf 
man  who  spends  a  part  Of  his  woges  iipon  strong  drislt 
diminishes,  both  directly  ond  indirectly,  his  ability  to 
buy  wholesome  food  and  good  clothing ;  so  that,  apait 
from  tho  moral  and  social  bearings  of  this  question,  it  can 
abundantly  be  shown  that  whisky  or  beer  is  the  vcrywjrA 
form  for  the  farmer  in  which  his  gram  caiv  be  consumed. 
Wore  the  £50,000,000  at  present  armually  spent  in  Gnat 
Britain  upon  ardent  spirits  (not  to  6|)eak  of  beer),  em- 
ployed in  purchasing  bread,  meat,  dairy  produce,  wpgc- 
tables,  woollen  and  linen  clothing,  farmers  would,  on  the 
one  hand,  bo  relieved  from  opprcasix'o  rates,  and,  on  the 
other^  have  sudi  an  increased  demand ^or  Choir  staj>lc  pro 
ducts  as  wouWIar  moro  than  compensate  for  the  dosing  <rf 
what  is  at  present  the  chief  outlet  for  their  baricy. 

There  aro  many  varieties  of  bafley  in  cultivation,  ^nil 
some  of  them  aro  known  by  different  nnmcs^  in  diffcrci^t 
districts.  Those  most  estconiod  at  present  in  BcruTcksliin; 
mwl  neighbouring  counties  «rc  the  Ohevatier,  the  i<>H«3't 
nnd  tho  eomynon-early  lovj-mreii  Tho  chevalier  (iiucUiccs 
the  finest  and  heaviest  grain,  wtighing'usuallyfnim  54  ft 
U\  50  lb  |icr  bushel,  and  is  in  high  cstinuitian  with  iiwltstcri 
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It  is  also  tall  and  stout  in  the  straw,  which  is  less  liable  to 
lodge  than  that  of  the  common  barley ;  and  when  this 
accident  does  happen,  it  has  the  valuable  property  of  not 
producing  aftershoota  or  greens.  It  requires  about  fourteen 
days  longer  than  the  common-early  to  reach  maturity,  but 
as  it  admits  of  being  so^vn  earlier  than  the  latter  sort,  this 
is  in  practice  no  drawback  to  it  The  Annat  barley 
resembles  the  dievalier  in  its  leading  featui-es,  but  is 
yellower  in  its  complexion,  and  not  quite  so  round  in  the 
grain.  It  ripens  a  few  days  earlier  than  the  chevalier,  ^nd 
in  our  own  experience  is  more  productive.  The  common- 
early  is  more  Uablc  than  those  just  noticed  to  suffer  from 
over-luxuriance.  It  is  generally  used  for  the  latest  sowings 
on  those  portions  of  land  from  which  the  turnip  crop  has 
been  longest  in  being  removed. 

In  the  elevated  or  northern  parts  of  the  kingdom,  four- 
rowed  barley,  usually  called  hire  or  biffg,  ia  cultivated,  as 
It  is  more  hardy,  and  ripens  earlier  than  the  two-rowed 
varieties.  A  new  variety,  called  Victoria  bcre,  is  said  to 
be  80  productive,  and  to  yield  such  a  heavy  sample,  as  to 
be  worthy  of  cultivation  even  in  lowland  districts. 

Barley  delights  in  a  warm,  friable  soil,  and  thrives  best 
vrhcQ  the  se^  is  deposited  rather  deeply  in  a  tilthy  bed. 
Being  the  grain  crop  best  adapted  for  succeeding  turnips 
tkit  have  been  consumed    by  sheep- folding,  advantage 
must  be  taken  of  favouring  weather  to  plough  up  the  land 
in  successive  portions  as  the  shccp-fold  is  shifted.     So 
nmch  of  it  as  is  ploughed  before  1st  February  will  usually 
get  so  mellowed  by  the  weather  as  to  be  easily  brought 
into  suitible  condition  for  receiving  the  seed.     In  Scotland 
the  tisual  practice  is  to  sow  broadcast  oh  this  stale  furrow, 
flnd  to  cover  the  seed  by  simple  harrowing.     A  better 
way  is  first  to  level  the  surface  by  a  stroke  of  the  haiTows, 
and  then  to  form  it  into  ribs  tioelve  inches  apart  by  such 
an  implement   as  has  been   described  when  speaking  of 
Tennant's  grubler.     Over  this  corrugated  .surface  the  scud 
ii  sown  broadcast,  and  covered  by  another  turn  of  the 
barrows     The  ribbing  loosens  the  soil,  gives  the  seed  a 
fiuifonn  and  sufScicnt  covering,  and  deposits  it  in  rows. 
The  only  advantage  of  such  ribbing  over  diilling  is,  that 
the  soil  is  better  stirred,  and  the  seed  deposited  more 
deeply,  and  less  crowded  than  is  done  by  the  ordinary 
drills.     It  is  certainly  of  groat  advantage  to  have  the  seed- 
corn  deposited  in  narrow  lines,  so  far  as  the  working  of 
the  horse-hoe  is  concerned;  but  we  are  convinced  that 
stiSer  $tems,  larger  ears,  a  more  abundant  yield,  and  a 
brighter  sample,  are  likely  to  be  obtained  when  the  seed  is 
loosely  scattered  in  a  channel  three  or  four  inches  wide 
than  when  crowded  into  a  narrow  line.     This  grain  is  now 
sowti  considorably  earlier  than  heretofore.     When  the  soil 
is  enriched  by  plentiful  manuring,  its  tenijierature  niiscd 
by  thorough  draining,  and  the  climate  and  cxpo^urc  favour- 
able, it  shouM  be  sown  as  early  iu  March  as  possible,  and 
•iil  often  do  remarkably  well  although  soviti  in  February. 
This  early   sowing  counteracts  that   tendency  to  over- 
luxuriruicc  by  which  the  crop  is  so  often  ruined  in  fertile 
Soils.     It  is  chiefly  owing  to  this  early  sowing  (although 
aided   by  the    use   of  hummelling   machinery)   that  the 
average  weight  of  barley  is  so  )nuch  greater  now  than  it 
»ras  thirty  years  ago.     From  54  lb  to  5C  lb  per  bushel  is 
now  about  the  average  weight  in  well-cultivat^jd  districts; 
vhilc  57  lb  and  58  fd  is  by  no  means  rare.     The  produce 
|cr  acre  ranges  from  30  to  CO  bushels,  3G  bushels  being 
about  the  average.     The  quantity  of  seed  used  per  acre  in 
from  2^  to  3  biisliels  for  broadcast  .sowing,  and  about  a  third 
leas  when  drillod.    An  already  remarked  iu  regard  to  wbcnt, 
it  is  well,  as  the  season  advances,  to  avoid,  by  a  fuller 
<Ulowance  of  seed,  the  temptation  to  excessive  tillering,  and 
consequent  unequal  and  later  ripening.     A  good  crop  of 
barley  yidds  about  1  ton  each  ^jer  acre  of  grain  and  stitxw. , 


Section  3.->0a/i. 


Over  a  large  portion  of  England  oats  are  grown  only  aa 
provender  for  horses,  for  which  purpose- they  are  fully 
ascertained  to  be  superior  to  all  other  grains.  Except^ 
therefore,  on  fen-lands  aiid  recently-reclaimed  muiry  soils, 
the  cultivation  of  oats  in  South  Britain  bears  a  small 
proportion  to  the  other  cereals.  It  is  in  Scotland,  '*  the 
land  o'  cakes,"  that  this  grain  is  most  esteemed  and  most 
extensively  cultivated.  Considerably  more  than  half  of 
the  annual  grain  crops  of  Scotland  consists,  in  fact)  of  oats. 
The  important  item  whjch  oatmeid  porridge  forms  in  the  diet 
of  her  peasantr}',  and  of  the  children  of  her  other  classes^ 
hixs  something  to  do  with  this  extensive  culture  of  tiie  oat ; 
but  it  arises  mainly  from  its  pecidiar  adaptation  to  her 
humid  climate.  As  with  the  otiier  cereals,  there  are  very 
numerous  varieties  of  the  oat  in  cultivation.  In  l^Iessrs 
Lawson's  Syriopgis  of  Uie  VcgctabU  Products  of  Scotland,  it 
is  said  (Div.  L  p.  80),  "  Our  collection  comprises  nearly 
sixty  varieties,  about  thirty  of  which  arc  grown  in  Scotland; 
but  of  these  not  more  than  twelve  are  in  general  cultivation^ 
These  twelve  varieties,  enumerated  in  the  order  of  their 
general  cultivation,  arc,  the  Potato,  Hopetoun,  Sandy, 
Early-Angus,  Late-Angus,  Grey-Angus,  Blainslie,  Berlio, 
JDun,  Friesland,  Black  Tartarian,  and  narbachlaw."  The 
first  fonr  kinds  in  this  list  are  those  chiefly  cultivated  on 
the  best  class  of  soils.  It  is  to  the  produce  of  these  that 
the  highest  market  prices  usually  havo  reference.  The 
weight  per  bushel  of  these  sorts  usually  runs  from  42  lb 
to  46  lb.  From  50  to  CO  bushels  per  acre  is  a  usual  3neld 
of  oats.  The  two  last  named  kinds  arc  chiefly  esteemed 
for  their  lirgc  produce,  and  adaptation  to  inferior  soils;  but 
being  of  coarse  quaUty,  they  are  chiefly  used  for  provender. 
A  variety  which  stands  the  winter  is  now  frequently  grown 
in  England,  for  the  double  pui-posc  of  first  yielding  a  sea- 
sonable supply  of  gi'ccn  food  to  ewes  and  lambs  in  early 
spring,  and  afterwards  producing  a  c|op  of  grain.  It  has 
already  been  stated  that  in  Scotland  wheat  does  not  prosper 
when  sown  after  clover  or  pasture ;  but  with  tho  oat  it  is 
quite  the  reverse,  as  it  never  grows  better  than  on  land 
newly  broken  up  from  grass.  It  i.s,  accordingly,  almost 
invariably  sown  at  this  stigc  of  the  rotation.  The  land  is 
ploughed  in  December  or  January,  beginnmg  witli  tho 
strongest  soil,  or  that  which  has  lain  longest  in  gravs,  that 
it  may  have  the  longest  exposure  to  the  mellowing  iufiucnccs 
of  wintry  weather.  In  'March  or  April  the  oats  are  sown 
broadcast  on  this  first  ploughing,  and  covered  in  by 
repeated  harrowings.  These  are  given  lengthwise  until  the 
funows  arc  well  broken  down,  for  if  uic  harrows  arc 
worked  across  the  ridges  before  this  is  efToctcd,  they  catch 
hold  of  the  edges  of  the  slices,  and,  partially  lifting  them, 
permit  the  seed-corn  to  fall  to  the  bottom,  where  it  is  lost 
altogether.  As  it  is  only  when  a  free  tilth  is  obtained 
that  the  crop  can  be  expected  to  prosper,  care  must  be 
taken  to  plough  early  and  soniewlint  deeply,  laying  the 
furrows  over  with  a  rcclangidar  shoulder,  to  sow  when  the 
land  M  iu  that  state  of  diyness  that  admits  of  its  crumbling 
readily  when  trode  upon,  and  then  to  use  the  harrows  until 
they  move  smoothly  and  freely  in  the  loose  soil,  two  or 
tliree  inches  deep.  The  Norwegian  harrow  is  an  important 
auxih'ary  to  the  common  ones  m  obtaining  this  result. 
When  wikl  mustanl  and  other  nniuial  weeds  abound,  it  in 
advisable  to  drill  the  crop  and  to  ust  the  horse-hoe.  When 
the  land  is  clean,  the  general  belief  iti  Scotland  is  that  the 
largest  crops  are  obt.iiufd  by  scming  broadcast  When 
the  latter  plan  of  soaring  Lh  adopted,  from  4  to  C  bushch 
per  acre  Ls  the  quantity  of  seed  used.  The  latter  quantity 
is  required  in  the  ca.se  of  the  Hopetoun  and  other  targe- 
grained  varieties.  The  condition  of  (he  soil  as  to  richness 
and  friability  must  ahiO  be  taken  into  account  in  deter- 
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mining  the  quantity  of  seed  to  be  uscfL     'VVTicn  it  is  in  Kgh 
beart  and  likely  to  harrow  kindly,  a  leas  quantity 'iwll 
suffice  than  under  opposite  conditions.     In  breaking  up  a 
t6ugh  old  sward,  cycn  6  bushels  per  acre  may  be  too  little 
to  sow.    The  following  very  interesting  experiment  betiring 
on  this  point  was  made  in  the  county  of  Fife: — "M 
Gulland,  Wemyss,  offered  a  sweepstakes  in  1850,  tliat  4 
bushels  of  oats,  sown  per  Scotch  acre,  in  poor  land,  would 
yield  a  better  produce'than  3  bushels  sown  under  similar 
conditions.    The  late  Mr  Hill,  maintaining  the  contrary, 
accepted  the  sweepstakes,  and  a  number  of  others  took  up 
the  same.     Experiments  were  made  by  Mr  DingwaU, 
Ramomie,  and  Mr  Buist,  Hattonhill.  .....  *.'—>' 

1  In  Mr  Bnisf  s  experiinents, 

'*  4  bush,  sown  yielded  28  bash,  per  acre,  34  n>  per  buan. 
8  biub.  town  yielded  86    „       „         34^  lb.  . 

•*  In  Mr  Dingwall's  experiments^ 
''  i  bctth.  sown  yielded  iS  bush,  per  acre,  384  lb  per  bosb. 
8  bosh,  sown  yielded  49  „  „  89  lb  „  -  "^ 
The  advocates  for  thin  seeding  will  of  course  regard  even 
the  least  of  these  quantities  as  foolishly  redundant.  Tt  tb 
quite  tme,  that  if  the  land  is  in  good  heart,  the  crop  will 
oltimately  stand  dose  on  tlTe  ground  from  a  very  small 
seeding ;  but  it  will  take  two  or  three  weeks  longer  to  do 
this  than  if  the  land  had  been  fully  stocked  with  plants 
from  the  first,  by  giving  it  seed  enough.  In  our  precarious 
climato,  where  a  late  harvest  and  bad  crops  usually  go 
together,  it  is  of  the  utmost  importance  to  secure  early, 
umform,  and  perfect  ripening ;  and  as  liberal  seeding  tends 
directly  to  promote  such  a  r^nilt,  practical  farmers  will  do 
well  to  take  care  how  they  omit  such  a  simple  means  of 
4ittaiuing  so  important  an  end.  We  believe  that  it  is  on 
the  principle  now  indicated  that  the  superior  result,  both 
OS  respects  quantity  and  quality  of  produce,  in  the  double- 
eeeded  lots  in  the  experiments  now  cited,  is  to  be  ex^dained. 
As  with  wheat,  the  vigour  and  productiveness  of  the  oat 
is  much  enhanced  by*  frequent  change  of  seed  Our 
agricultural  authorities  usually  assert  that  the  change 
should,  if  possible,  always  be  from  an  earlier  climate  and 
better  soiL  This  is  undoubtedly  tme  as  regards  high-lying 
districts ;  but  with  a  good  soil  and  climate  we  have  always 
seen  the  best  results  with  seed  from  a  later  district.  A 
homely  old  couplet  tersely  expresses  the  experience  of  our 
ancestors  in  this  matter  of  the  changing  of  seed-corn  by 
directing  us  to  procure — 

«*  Oata  from  the  Kills,  bcro  from  the  sck, 
Gude  wheat  and  p^aso  vrherercr  they  be 
On  poor  hard  soils  it  is  usually  remunerative  to  apply  a 
cwt.  of  guano  per  acre  to  the  oat  crop,  sowing  it  broad- 
cast, and  harrowing  it  in  along  with  the  seed.  As  much 
additional  produce  is  thus  ordinarily  obtained  as  more  than 
pays  for  the  manure,  and  the  land  is,  in  all  respects,  left  16 
Detter  condition  for  the  succeeding  green  crop.  In  the 
ease  both  of  very  light  and  strong  clay  soils,  we  have 
obtained  excellent  results  by  applying  a  liberal  dressing  of 
farm  yard  dung  io  autumn  to  grass-land  about  to  be  broken 
up  for  oats.  By  using  in  t£is  way  the  dung  produced 
during  the  summer  months,  we  have*  obtained  abundant 
crops  of  oats  from  portions  of  land  which,  but  for  this, 
would  have  yielded  poorly;  and,  at  the  same  time,  by 
applying  the  balky  manure  at  this  stage  of  the  rotation, 
instead  of  directly  for  the  succeeding  green  crop,  an 
unportant  saving  of  time  and  labour  has  been  effected,  as 
we  shall  have  occasion  to  notice  when  treating  of  turnip- 
culture. 

When  the  young  oat  plants  have  pushed  tbeu*  second 
leaf,  it  is  always  beneficial  to  use  the  roUer,  as  it  helps  to 
protect  the  crop  from  the  evil  effects  ^pf  drought,  and 
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iacilitates  the  reaping  of  IL .  The  (Si  ilreqiicutiy  suScn 
much  from  a  diseaito  hMed  *' Begging*  or  "tulip  too^'*. 
which  appears  to  be  caused  by  the  presence  of  a  maggot  fii| 
the  pith  of  the  stems  close  to  the  grouniL  On  land  iviucb 
is  subject  to  this  disease  it  is  advisable  not  to  sow  eorly. 
A  dressing  of  lime  is  also  believed  to  be  serviceable  as  % 
preventative.  On  mulry  soils  this  crop,  is  also  not  iuifro> 
quently  lost  by  what  is  called  ^'dayvngj*  This  seems  to 
result  from  the  occurrence  of  frosty  nights  lata  in  ^xing 
t^hen  iJie  crop  is  m  its  young  stage,  which,  when  [^oini 
on  such  soils,  it  cannot  withstand*  The  application  'tf  laiy) 
dressings  of  lime  to  light  muiry  soils  greatly  aggnTOtea 
this  tendency  to  slaying  in  the  oat  crop.  The  only  effedaal 
remedy  is  to  improve  the  texture  of  the  soil  by  a  good  coat* 
ing  of  clay.  ^  Oats  yield  about  1  ton  of  grain  and  1|  ten  d 
straw  per  acreu 

Sedtok  L-*^Rye, 

The  extensive  cultivation  of  thia  grain  in  any  coontiy 
being  alike  indicative  of  a  low  state  of  agriculture,  ood  of 
a  poor  style  of  living  among  its  peasantry,  it  miist  U 
regarded  as  a  happy  circumstance  that  it  has  become  nearly 
obsolete  in  Great  Britauu  It  is  still  occasionally  met  ^^iih 
in  some  of  our  poorest  sandy  soils,  and  patcfies  are  occa* 
sionuUy^own  elsewhere  for  the  sake  of  the  straw,  whicb 
is  in  estimation  for  thatching,  for  making  bee-hives,  and 
for  stuffing  horse-collai-s.  Its  cultivatiou  as.  a  catch  crop, 
to  furnish  early  food  for  sheep  in  spring,  is  on  the  increase. 

Section,  5.— LECtTMiNoos  Caors— -^tfaw. 
The  only  members  of  thia  family  statedly  cultivated  fui 
their  grain  are  beans  and  pease.  Before  the  introduction 
of  clover  and  turnipA  these  legumes  occupied  a  jcorc 
Important  place  in  the  estimation  of  the  husbandman  tiiaa 
they  have  done  since.  Indeed,  in  many  districts  natonlly 
well  adapted  for  the  culture  of  turnips,  that  of  beans  and 
pease  was  for  a  time  all  but  abandoned.  Recently,  however, 
increasing  precariousness  in  the  growth  of  clover,  and  even 
of  turnips,  where  they  have  been  sown  on  the  same  ground 
every  fourth  year  for  a  lengthened  period,  has  compelled 
farmers  to  return  to  the  culture  of  beans  and  pease  for  tho 
mere  purpose  of  prolonging  the  intervals  in  the  periodic 
recurrence  of  the  former  crops.  Bit  it  is  found,  ia  r«^ 
to  the  bean  itself,  in  districts  where  it  has  long  occupied  a 
stated  place  in  rotations  of  six  or  seven  yeara^  that  its 
average  produce  gradually  diminishes.  We  have  thus  au 
additional  illustration  of  the  importance  of  introducing  &s 
great  a  variety  of  crops  as  possible  into  our  field  culture. 
It  is  on  this  principle  that  beans  and  pease  are  now  agafa 
extensively  cultivated  on  dry  friable  soils.  Winter  IxSmi 
or  pease  of  some  early  variety,  are  generally  prefeired  in 
sudi  cases.  The  grain  of  these  legumes,  though  partially 
used  for  human  food,  is  chiefly  consumed  by  horses  and  by 
fattening  cattle  and  sheep.  Being  highly  nutritious,  they 
are'  well  adapted  for  this  purpose.  By  growing  beans  on  a 
limited  portion  of  the  land  assigned  to  cattle  crops,  alaiger 
weight  of  beef  and  mutton  can  be  produced  from  a  given 
number  of  acres,  than  by  occupying  them  wholly  with  roots, 
forage,  and  pasturage.  Several  varieties  of  field  beans  are 
cultivated  in  Great  Britain,  such  as  the  common  Aonf 
beany  the  tick,  the  Ileligoland,  and  the  vinter  bean.  The 
latter  was  introduced  into  Eng^d  about  the  year  1825, 
and  there  rises  steadily  in  estimation.  It  has  been  tried  ia 
many  parts  of  Scotland,  and  proves  quite  haidy,  but  is 
objected  to  from  the  exceeding  shortness  of  its  straw.  But 
for  this,  it  is  a  valuable  acquisition,  as  it  ripens  so  much 
earlier  than  the  spring-soWn  varieties.  Beans  shouldnever 
be  sown  on  land  that  is  foul.  By  diligent  horse  and  haoJ 
hoeing,  land  that  is  clean  to  hog^  with  can  be  k^so 
under  beans,  and  left  in  fine  condition  for  canrying  a  v^i^ 
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com  crop;  but  in  opposite  circmnstanoes  it  is  snre  to  get 

into  utter  confusion;    It  is  found  fid\risable,  therefore,  to 

take  beans  after  the  vhite  crop  that  has-  succeeded  roots  or 

a  bare  fallow.    In  Berwickshire,  where  a  fiye-years*  couXBe, 

consisting  of  tumips/  wheat,  or  barley,  two  years'  seeds, 

and  oats,  has  long  prevailed,  beans  are  now  not  unfre- 

quently  introduced  by  sabstitnting  them  for  the  second 

fear's  grsss.     A  four-years'  course  with  beans  instead  of  a 

portion  of  the  seeds  is  certainly  preferable.    In  cuItiTating 

this  crop  the  land  is  ploughed  with  a  deep  furrow  in 

aatomn,  a  dressing  of  dung  being  first  spread  oyer  the 

surface  and  turned  in  by  the  plough.     As  early  in  March 

as  the  state  of  the  soil  admits,  it  is  stirred  by  the  grubber 

and  harrowed.     The  seeds  are  then  deposited  either  in 

narrow  rows  14  inches,  or  in  wider  rows  27  inches  apart. 

The  latter  width  has  long  been  preferred  in  Scotland, 

because  of  its  admitting  of  the  free  use  of  the  pbugh  and 

the  drill-grubbcr,  in  addition  to  the  hoe,  during  the  early 

stages  of  the  plant's  growth,  and  also  from  a  belief'  that 

the  free  entrance  of  light  and  air,  of  which  the  wide  rows 

admits,  increases  the  productiveness  of  the  crop.    We 

shall  describe  both  modes  of  culture,  and  then  state  the 

grounds  upon  which,  after  long  sharing  in  the  opinion  jbit 

noted,  and  following  that  practice,  we  now  give  a  decided 

preference  to  sowing  in  narrow  rows.    In  sowing  at  the 

wider  intervals,  the  soil,  having  been  prepared  as  already 

stated,  is  formed,  by  a  single  turn  of  the  common  plough, 

into  shallow  drills  27  inches  apart.     Ton  or  twelve  such 

drills  being  formed  to  begin  with,  the  seed  is  scattered 

broadcast,  at  the  rate  of  3  bushels  per  acre,  by  a  sower 

who  takes  in  six  of  these  drills  at  a  time,  and  gives  them 

a  double  cast,  or  by  a  drilling-machine,  which  sows  three 

rows  at  onc^.     The  beans  ei^er  roll  into  the  holloWs  as 

thej  fall,  or  are  turned  in  by  the  ploughs,  which  now 

proceed  to  open  each  a  fresh  drill,  in  going  down  the  one 

side  of  the  working  interval,  and  to  cover  in  a  seeded  one 

in  returning  on  the  other  side.     If  tares  are  cultivated  on 

the  farm,  it  is  usual  to  sow  a  small  quantity  (say  a  peck 

per  acre)  amongst  the  beans,  on  which  they  are  borne  up, 

and  so  ripen  their  seeds  better,  and  yield  ihore  abundantly, 

than  when  trailing  on  the  ground.     When  the  crop  comes 

to  be  thrashed  the  tares  are  easily  separated  from  the 

beans  by  sifting.     Ten  days  or  so  after  sowing,  the  drills 

are  partially  levelled  by  a  turn  of  the  chain  harrow ;  and 

if  the  land  is  cloddy,  it  is  smoothed  by  a  light  roller.     If 

showers  occur  when  the  bean  plants  are  appearing  above 

ground,  or  shortly  after,  the  common  harrows  may  be  used 

again   with  the   best  effect  in  pulverising  the  soil  and 

destroying  newly-sprung  weeds.     A  horse  and  hand  hoeing 

IS  then  given,  and  is  repeated  if  weeds  again  appear. 

When  the    plants  have  got  about  6  inches  high  it  is 

ttneficial  to  stir  the  soil  deeply  betwixt  the  rows  by  using 

Tennant's  gmbher,  dra^vn  by  a  pair  of  horses.     For  this 

purpose  tho  tines  are  set  so  close  together  as  to  clear  the 

rows  of  beans,  and  the  horses  are  yoked  to  it  by  a  main 

tree,  long  enough  to  allow  the  horses  to  work  abreast  in 

the  rows  on  either  side  of  the  one  operated  upon.     The 

soil  23  thus   worked  thoroughly  to  the  depth  of  6  or  8 

inches,  without  reversing  the  surface  and  exposing  it  to 

drought,   or  risk  of  throwing  it  upon  the  i^ts.     Just 

before  the  blooms  appear  some  farmers  pass  a  bulking- 

plough  betwixt  the  rows,  working  it  very  shallow,  and  so 

is  merely  to  move  the  surface  soil  towards  the  plants. 

This   may   do   good,  but  a  deep  earthing  up  is  hurtful. 

When  the   blooms  open  all  operations  should  cease,  as 

otherwise  mach  mischief  may  be  done.     Such  an  amount 

of  culture   as    has  now  been  described  may  be  thought 

needlessly  costly  and  laborious,  but  unless  a  bean  crop  is 

kept  clean*  it  had  better  not  be  sown.     And  it  is  to  be 

remembered  that  the  benefit  of  this  careful  tillage  is  not 


confined  to  it,  but  will  be  equally  shared  in  by  the  wheat 
crop  that  follows.  The  culture  of  winteV  beans,  differs 
only  in  this,  that  they  require  to  be  sown  as  early  in 
autumn  as  the  removal  of  the  preceding  grain  crop  admits 
of.  When  it  is  determined  to  sow  in  14-inch  rows,  "}» 
seeds  are  deposited  by  any  of  the  com  drilling-machines  in 
obmmon  use,  set  for  the  specified  width  of  rows,  or  (which 
we  prefer)  the  soil  is  formed  into  narrow  ribs  or  dnlls  by 
means  of  the  one-horse  plough,  the  seeds  are  scattered 
broadcast  by  hand  or  machine  ove/this  corrugated  surface^ 
and  they  are  covered  by  a  double  turn  of  the  common 
harrows,  and  roUed  by  a  light  roller.  .  As  soon  as  the  bean 
plants  appear,  care  must  be  taken  to  keep  down  weeds  $y 
diligent  hoeing.  Two  good  hoeings  w}ll  usually  sufiioe, 
for  by  the  time  that  the  second  is  accomplished,  the  crop 
wiU  speedily  so  close  in  as  to  render  any  further  hoeing 
impracticable  and  unnecessaiy.  After  repeated  trials  <xf 
these -two  modes  of  cultivation,  made  alongside  of  each 
other,' we  have  found  that  the  produce  from  the  narrow 
rows  has  been  at  the  rate  of  from  4  to  6  busheLs  more  jper 
acre  thaja  that  from  the  wide  rows,  and  that  the  soil  has 
been  left  decidedly  cleaner  after  the  former  than  after  the 
^tt^.  mode.  It  is  certainly  somewhat  startling  to  find 
resu^b  so  opposed  as  these  are  to  preconceived  opinion  aAd 
approved  practice.  And  yet,  when  the  matter  is  well 
considered,  it  becomes  obvious  enough  why  it  should  be  sa 
The  wide  rows  admit  of  a  most  effective  process  of  tiUaga 
and  hoeing  up  to  the  time  when  the  beans  come  into  bloom, 
when,  however,  it  must  wholly  cease.  But  when  farther 
culture  is  precluded,  the  need  for  it  by  no  means  ceases, 
seeing  that  the  rows  of  bean  plants  usually  remain  suffi- 
ciently apart  to  admit  of  the  continued  growth  of  weeds 
during  the  bng  period  which  intervenes  betwixt  tho 
blooming  and  the  ripening  of  the  crop.  And  hence  it 
happens — especially  if  the  spring  prove  cold  and  parching 
— ^that  although  Ihe  wide-row^  beans  have  been  ke^ 
scrupulously  dean  up  to  the  time  of  blooming,  their 
upright  habit  of  growth  fenders  it  impossible  that  they  can 
so  close  in  upon  tho  wide  space  betwixt  the  rows,  as  to 
preoccupy  and  overshadow  the  ground  sufficiently  to  keep 
it  clean  during  the  long  period  that  the  crop  must  neces- 
sarily be  left  to  its  own  resources.  By  sowing  in  narrow 
rows  the  crop  is  soon  in'  a  condition  to  defend  itself  against 
Weeds  and  drought;  and  hence  tho  saving  of  labour,  the 
more  bulty  crops,  and  the  cleaner  stubble,  which  result 
from  sowing  beans  at  14  rather  than  27  inch  intervals. 

In  Scotland  the  haulm  of  beans  is  esteemed  an  excellent 
fodder  for  horses  and  other  live  stock,  whereas  in  England 
it  is  thought  unfit  for  such  a  use.  The  reason  of  this 
appears  to  be,  that  in  the  southern  counties  beans  are 
allowed  to  stand  until  the  leaf  is  gone  and  the  stems 
blackened  before  reaping;  whereas  in  Scotland  they  are 
reaped  so  soon  as  the  eye  of  the  grain  gets  black.  When 
well  got,  the  juices  of  the  plant  are  thus,  to  some  extent, 
retained  in  the  haulm,  which  in  consequence  is  much 
relished  by  live  stock,  and  yields  a  wholesome  and  nutritious 
fodder.  A  good  crop  of  beans  yields  about  1  ton  of  grain 
and  1^  ton  of  straw  per  acre. 

Section  6. — Feaae,  , 
Pease  are  sown  in  circumstances  similar  to  those  just 
detailed,  but  they  are  better  adapted  than  beans  to  l^ht 
soils.  They  too  are  best  cultivated  in  rows  of  such  a  width 
as  to  admit  of  horse-hoeing.  The  early  stage  at  which 
they  fall  over,  and  forbid  further  culture,  renders  it  even 
more  needful  than  in  the  case  of  beans  to  sow  them  only 
on  land  already  clean.  If  annual  weeds  can  be  kept  in 
check  until  the  pease  once  get  a  close  cover,  they  then 
occupy  the  ground  so  completely  that  nothing  else  can  Hve 
under  them ;  and  the  ground,  aiter  their  removal,  is  found 
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in  the  choicost  condition.  A  thin  crop  of  pease  should 
xievBT  be  allowed  to  stand,  as  the  land  is  sure  to  get 
fierfeotly  wild  The  difficulty  of  getting  this  crop  veil 
harvested  renders  it  peculiarly  advisable  to  sow  only  the 
early  varieties. 

Section  l.^-^her  Crapt. 

The  cereals  and  legumes  now. enumerated  constitute  the 
staple  grain-crops  of  Great  Britain.  Others  are  grown 
occasionally,  but  more  for  curiosity  than  profit.  Zealous 
attempts  were  made  by  the  late  William  Gobbet  to  introduce 
maix  or  Indian  com  as  one  of  our  regular  crops.  It  has 
been  oondusively  proved  that  none  of  its  yarieties  yet  tried 
can  be  ripened  in  the  ordinaiy  seasons  of  this  country.  It 
has  indeed  been  kiggested  that  it  might  form  a  useful 
addition  to  our  garden  vegetables,-— using  it,  as  it  is  done 
in  America,  by  cooking  the  unripe^  cobs,  and  also  that  we 
might  grow  it  beneficially  as  a  forage  crop.  LerUiUs  have 
recently  been  grown  in  different  parts  of  the  country ;  but 
both  of  these  grains  can  be  imported  of  better  quality,  and 
at  less  cost,  than  they  can  be  grown  at  home. 

Thsre  is  great  inducement  to  agriculturists  to  endeavour 
more  earnestly  to  obtain  improved  varieties  of  grain  by 
cross-impregnation  of  existing  ones.  Something  has  already 
been  accomplished  in  this  direction,  but  only  enough  to 
show  what  encouragement  there  is  to  persevere.  Whenever 
the  same  skill  and  perseverance  are  directed  to  the  improve- 
ment of  field  crops  that  our  gardenen  are  constantly 
exerting,  with  such  astonishing  results,  on  fruits,  fiowers, 
and  vegetables,  we  may  anticipate  a  great  increase  of 
produce,  not  only  from  the  discovery  of  more  fruitful 
varieties,  but  of  such  hs  possess  a  special  adaptation  to 
eveiy  diversity  in  the  soil  and  climate  of  our  territory. 

Section  S.-^ffarvesting  of  Grain  Crops,  and  preparing  them 
for  Market. 
Several  distinct  modes  of  reaping  grain  are  in  use.  The 
most  ancient,  and  still  the  most  common,  is  by  the  sickle 
or  reaping-hook,  which  is  used  either  with  a  smooth  or  ' 
seriated  edge.  The  latter  was  at  one  time  preferred,  as  by 
it  the  work  was  performed  most  accurately.  The  smooth- 
edged  instrument  is,  however,  now  the  favourite,  as  it 
requires  less  exertion  to  use  it,  and  the  reaper  can,  in 
consequence,  get  through  more  woric  in  a  day ;  and  also 
because  in  using  it  the  stalks  are  less  compreSsed,  and 
consequently  dry  faster  when  made  into  sheaves.  In  some 
parts  of  England  the  crops  are  reaped  in  a  method  called 
fagging  w  lagging.  The  cutting  instrument  used  is 
jieavier,  straighter,  and  broader  in  the  blade  than  the 
common  reaping-hook.  The  workman  uses  it  with  a 
slashing  stroke,  and  gathers  the  cut  com  as  he  proceeds 
by  means  of  a  hooked  stick  held  in  his  left  hand.  It  is  a 
similar  process  to  the  mode  of  reaping  with  the  Hainaul* 
scythe — an  instrument  which  has  been  tried  in  this  country, 
but  never  adopted  to  any  extent.  The  common  scythe, 
especially  with  that  form  of  handle  known  as  the  Aberdeen 
handle  or  med^  is  very  extensively  used  for  reaping  grain 
in  dl  parts  of  the  kingdom.  Indeed,  the  practice  of 
mowing  grain  has  been  increasing  of  late  years,  and  would 
extend  .more  rapidly  but  for.  the  greater  difficulty  of  finding 
good  mowera  than  good  reapers.  A  greater  amount  of 
dexterity  is  required  to  cut  grain  well  by  the  scythe  than 
by  the  sickle.  The  difficulty  lies  not  in  making  smooth 
and  dean  stubble,  but  in  so  laying  the  swathe  as  to  admit 
of  the  com  being  sheaved  accurately.  When  the  mower 
lays  his  s^rt^e  at  right  angles  to  his  line  of  progress,  and 
the  gatherer  is  iskilful  and  Gireful,  com  may  be  handled  as 
ncaUy  in  reaping  by  the  sc}'the  as  by  the  sickle.  When 
Ibe  crops  are  not  much  laid  or  t\nstcd,  mowing  is  somewhat 
tte cheapest  of  these  modes  of  reaping.     Its  chief  rccom- 


mendation,  however,  is  that  mown  sheaves  dry  moct 
quickly,  and  suffer  least  from  a  drenching  zsin.  This 
arises  from  the  stalks  being  less  handled,  and'  so  f onnisg 
an  open  sheaf,  through  which  the  wind  penetiatoB  freely. 
Tightly  bound  sheaves  are  always  difficult  to  diy. 

In  Berwickshire  and  aoyoining  counties  the  reaping  of 
tlie  crops  has  hitherto  been  accomplished  by  employing,  at 
day's  wages,  such  a  number  of  reapers  as  sufiooa  to  oit 
down  the  crops  on  each  farm  in  from  twelve  to  twenty 
days.    The  rate  of  wages  paid  to  reapers  for  a  namber  cf 
years  has  ranged  from  28.  6d.  to  ds.  6d.  each  per  dim, 
with  victuals  in  addition,  costing  about  eightpense  for  eacL 
person.     In  marshalling  the  band,  two  reapers  aie^placed 
on  each  ridge  of  15  or  18  feet  in  breadth,  with  a  binder  to 
each /our  reapers,  and  a  steward,  or  the  farmer  in  person, 
to  superintend  the  whole.    When  the  crop  is  of  average 
bulk,  and  lies  favourably  for  reaping,  each  bandtmy  or  set 
of  four  reapers  and  a  binder,  clear  two  acres  in  a  day  of 
ten  hours,  but  1^  to  1^  acre  only,  if  it  is  bulky  and 
lodged.    The  cost  of  reaping  by  this  method  is  therefore 
from  1  Os.  to  1 5s.  per  acre.    With  a  reaping-machine  cutting 
say  six  acres  per  diemy  and  requiring  in  all  ten  persons  (five 
men  and  five  women  or  stout  lads)  to  attend  to  and  clear 
up  after  it,  at  an  average  wage,  including  victuals,  of  Si 
each,  and  allowing  3s.  per  dian  to  cover  tear  and  wear,  and 
interest  on  its  prime  cost,  there  seems  a  reasonable  prospect 
•  of  a  goodly  portion  of  our  future  crops  being  reaped  for 
about  6s.  per  acre.    The  labour  of  the  horses  employed  io 
working  the  reaper  is  not  included  in  this  estimate,  as  a: 
this  season  they  would  other'wise  bo  idle,  and  yet  eating 
neariy  as  much  food  as  when  at  work.    There  would  ilv3 
be  a  saving  in  actual  outlay  of  about  5s.  per  acre.   Bnt 
this  is  the  least  important  view  of  the  matter.    On  s 
Berwickshire  farm  producing  200  acres  of  crop,  there  ars 
usually  at  least  six  pairs  of  horses  kopt,  with  a  rcsidist 
population  sufficient  to  yield  about  thirty  persons  (including 
women  and  youths)  available  for  harvest  labour.    Tbe 
stated  forces  of  such  a  farm  will  therefore  suffice  to  mti 
three  reapingwmachines,  which,  if  the  weather  is  favourable. 
and  the  crops  standing  erect  or  lying  in  one  direction,  mil 
cut  down  the  crop  in  about  ten  days.    When  portions  cf 
t^.crop  are  much  lodged  and  twisted,  it  becomes  necessary 
to  employ  part  of  the  labourers  in  clearing  out  snch 
portions  oy  the  scythe  or  sidde.     It  i&  often  possible  to 
manage  those  awkward-lying  portions  by  setting  one  oi 
more  men,  each  with  a  stout  staff,  to  raise  up  the  crop  and 
lay  it  towards  the  machine.    When  two  or  more  machinu 
are  used  on  the  same  farm,  it  ib  best  to  work  them  together 
by  cutting  the  whole  length  or  width  of  the  field  in 
whichever  direction  the  general  lay  of  the  crop  admits  ot 
them  working  to  most  advantage.      As   each  .machine 
completes  its  cut,  it  returns  empty  to  the  side  from  whicb 
it  started ;  and  they  follow  each  other  at  such  an  intervii 
as  gives  time  to  the  lifters  and  binders,  who  are  placed 
equidistant  along  the  whole  Kne,  to  keep  the  course  clear. 
In  such  cases  a  man  is  usually  employed  to  sharpen  the 
spare  knives,  to  assist  in  changing  them  from  time  to  time. 
and  to  attend  to  the  oiling  and  trimming  of  the  wKole 
machinery.     It  is  good  economy  to  have  a  spare  machine 
at  hand  ready  to  put  in  the  place  of  one  that  may  be 
disabled  by  some  breakage,  and  thus  avoid  interruption  t} 
the  urgent  work  of  reaping  while  the  damaged  is  being 
repaired.     Great  progress  has  been  m&de  in  recent  years  in 
working  these  machines  skilfully  and  systematically;  tbcj 
are  in  general  use  in  all  well-cultivated  districts,  and  the 
time  appears  to  be  at  hand  when  the  whole  grain  crops  ot 
the  country  will  be  reaped  by  means  of  them. 

It  is  now  agreed  on  all  hands  that  grain  should  be  reaped 
before  it  becomes  what  is  called  dead  ripe.  In  the  case  of 
wheat  and  oats,  when  the  grains  have  ceased  to  yield  a 
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milky  fluid  ou  being  pressed  under  the  thumb-nail,  and 
riien  the  ears  and  a  few  inches  of  the  stem  immediately 
undor  them  have  become  yellow,  the  sooner  they  are  reaped 
the  better.  Barley  requires  to  be  somewhat  more  matured. 
Unless  the  pink  stripes  on  the  husk  have  disappeared,  and 
the  groin  has  acquired  a  firm  substance,  it  vnR  shrink  in 
diying,  and  be  deficient  both  in  weight  and  colour.  When 
allowed  to  stand  till  it  gets  curved  in  the  neck,  the  straw 
of  barley  becomes  so  brittle  that  many  ears  break  short  ofif 
in  the  reaping,  and  it  then  suffers  even  more  than  other 
grain  crops  under  a  shaking  wind. 

It  is  of  great  consequence  to  see  thai  com  is* dry  when  it 

is  tied  up  in  sheaves,  that  these  are  not  too  tightly  bound, 

and  that  every  sheaf  is  kept  constantly  on  foot.     From  the 

increased  demand  for  harvest  labourers,  and  the  rapidity 

with  which  operations  must  be  carried  forward,  stooking  is 

not  now  performed  with  the  same  accuracy  that  it  was  wont 

to  be.    There  is  therefore  the  greater  need  for  employing 

a  person  to  review  the  stooks  daily,  and  keep  every  sheaf 

erect.    It  was  formerly  the  practice  in  Scotland  to  set  up 

oats  and  barley  in  full  stooks  of  twelve  sheaves  each,  viz., 

five  pairs  and  two  hood-sheaves.     These  hood-sheaves  are 

an  excellent  defence  when  wet  weather  sets  in,  but  they 

retard  the  drying  of  the  com  in  fine  weather,  and  there  are 

now  few  binders  who  can  set  them  ,up  so  as  to  stand 

eecurely.     It  is  better,  therefore,  to  arm  at  r^id  drying, 

and  for  this  purpose  to  have  the  sheaves  small  individnaliy, 

and  t®  set  but  four  or  six  of  them  together.     Large  sheaves 

the  worse  to  dry  than  small  ones,  not  only  from  tlteir 

greater  bulk,  but  from  their  being  almost  inevitably  tighter 

b<3und.     The  utmost  vigilance  is  required  on  the  part  of 

farmers  to  avoid  this  fault.     Beans  and  pease  are  reaped 

by  the  sickle.     The  former  are  usually  not  bound  into 

sheaves  at  once,  but  left  prostrate  in  handfuls  for  a  few 

days  until  they  have  withered  a  little.     But  it  is  on  the 

whole  safer  to  stook  them  as  they  are  reaped     They  are 

then  sheaved  and  bound  with  ties  of  twisted  straw,  which 

must  be  provided  betorehand.     In  stacking  beans,  the  toi>8 

of  the  sheaves  are  kept  outwards,  as  by  tlus  means  fewer 

pods  are  exposed  to  the  weather,  or  to  the  depredations  of 

fowls,  itc.,  than  when  the  butts  are  to  the  outside.     Pease 

aro  rolled  into  wisps  as  they  are  reaped,  and  afterwards 

turned  daily  until  they  are  fit  to  carry.     When  stacked, 

they  must  instantly  be  thatched,  as  they  take  in  wet  like  a 

sponge.     It  requires  no  little  discrimination  to  know  whefn 

sheaves  are  dry  enough  to  keep  in  a  stack.     The  farmer 

tmds  it  for  his  profit  to  consult  his  most  intelligent  and 

experienced  labourers  on  this  point     On  thrusting  the 

hand -into  a  sheaf  sufficiently  dried,  there  is  a  lightness 

and  kindliness  to  the  touch  not  easily  mistaken  when  once 

understood.     Whenever  this  is  ascertained,   the  crop  is 

carried  with  the  utmost  possible  dispatch.     This  is  best 

accomplished  by  using  one-horse  carts,  and  by  building  the 

sheaves  into  round  stacks  of   ten  or  twelve  loads  each. 

Very  large  stacks  are  for  ostentation,  not  for  profit.     The 

labour  of  pitching  up  the  sheaves  to  them  is  needlessly 

great ;   com  is  much  sooner  in  a  state'^to  keep  in  small 

stacks  than  in  large  ones,  and  sooner  gets  into  condition 

for  market ;  the  crop  is  more  accessible  for  thrashing  in 

ten  load  quantities  than  in  huge  ricks ;  and  the  crop  of 

different  fields  and  kindsof  grain  more  easily  kept  separate. 

\Vlule  nanling  ten  or  twelve  loads  as  a  convenient  quantity 

to  put  together  in  each  stack>  let  it  be  observed  that  this 

assumes  the  sheaves  to  be  in  a  thoroughly  dry  condition  ; 

for  in  wet  seasons  it  frequently  happens  that  the  sheaves 

hive  a  sufficient  degree  of  dryness  to  keep  safely  in  stacks 

of  five  or  BIT  loads  each,  although  'they  will  certainly  heat 

if  double  these  quantities  are  put  together.     Judicious 

farmers  therefore  accommodate  the  size  of  their  stacks  to 

thft  condition  of  the  sheaves,  and  are  more  concerned  to 


get  their  crops  secured  rapidly  and  safely  than  to  have 
their  stacks  of  uniform  size.  For  the  same  reasons,  it  ia 
often  expedient  to  stack  portions  of  the  crop  either  in  the 
field  where  it  grew  or  at  some  convenient  site  nearer  than 
the  homestead,  but  on  the  way  towards  it,  and  where  two 
carts  will  suffice  to  keep  each  stacker  in  work.  An 
incidental  benefit  from  having  the  stacks  in  detached  jnt>up8 
is,  that  it  lessens  the  risk  from  fire. 

It  is  always  desirable  to  have  the  stacks  built  upon 
frames  or  stools  elevated  18  or  20  inches  from  the  ground. 
Besides  the  security  from  vermin  thus  attained,  there  is  a 
free  admission  of  air  to  every  part,  particularly  when  aided 
by  a  triangle  of  rough  timber  in  the  centre,  which  speedily 
insures  thorough  dryness  in  the  whole  stack.  When  stacks 
aie  built  upon  the  ground  with  a  mere  bedding  of  straw 
under  them,  the  grain  from  the  basement  tiers  of  sheaves 
is  often  lighter  by  several  ^jounds  per  bushel  than  that  from 
the  rest  of  it  A  farmer  who  has  lus  rick-yard  fuUy 
furnished  with  these  frames  can  often  carry  his  crop  without 
risk — ^when,  if  built  on  the  ground,  it  would  inevitably 
heat — and  have  the  grain  in  condition  for  market  earlier 
by  months  than  in  the  latter  case     As  the  stacks  are  built, 
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they  are  thatched  without  delay.  For  tliia  purpose,  careful 
farmers  provide  beforehand  ample  stores  of  thatch  and 
straw  ropes.  The  thatch  is  not  elaborately  drawn,  but 
merely  straightened  a  little  as  it  falls  from  the  thrashing- 
mill,  tied  into  large  bundles,  and  built  up  into  stacks, 
where  it  gets  compressed,  and  so  lies  more  evenly  than  if 
used  direct  from  the  mill.  A  good  coating  of  such  thatch 
secured  by  straw  ropes,  interlacing  each  other  in  chequers, 
forms  a  secure  and  cheap  covering,  easily  put  on  by 
ordinary  farm  labourers,  and  possesses,  with  all  its  rough- 
ness, an  air  of  unpretending  rustic  neatness  which  har- 
monises well  with  surrounding  objects,  and  which  we 
greatly  prefer  to  the  elaborate  ricks  of  the  southern  counties 
with  their  shaved  sides,  combed  thatch,  and  weather-cock 
a-pcak.  Apart  from  its  cost,  the  slinving  of  stacks  is 
objectionable,  as  they  then  suficr  more  from  a  beating  rain 
OP  snow-drift  than  when  the  natural  roughness  is*  left 
upon  them.,  on  the  same  principle  that  a  coarse,  shaggy 
topcoat  shoots  off  wet  better  than  a  smooth  broadclotn. 
A  stout  two-ply  cord  made  of  cocoa-nut  fibre,  o&coir,  is 
coming  into  use  as  a  substitute  for  straw  roi)es  in  the 
thatching  of  stacks. 

With  proper  machineiy  propelled  by  steam  or  water,  the 
thrashing  and  dressing  of  grain  is  a  simple  and  inexpensive 
process.  As  grain  is  now  universally  sold  with  a  reference 
to  its  weight  yter  bushel,  its  relative  value  depends  much 
upon  its  dryness  and  thorough  freedom  from  chaff,  dust, 
light  grain,  and  seeds  of  weeds.  Farmers  who  are  syste* 
matically  carcfiil  in  the  cultivation,  harvesting,  thrashing, 
and  dressing  of  their  crops,  can  always  command  the  best 
prices  of  the  day.  In  preparing  a  parcel  of  grain  for 
market,  it  is  a  good  plan  to  measure  a  few  sacks  very 
carefully,  ascertain  the  average  weight  of  these,  and  then 
fill  every  remaining  sack  to  that  weight  exactly. 


304 


AGRICULTURE 


[root  CKOFIk 


CHAPTER  Xn. 


CULTIYATED  GB0P8 — BOOT  CB0P8. 

Seetum  \. -^Potato. 

TbB  eTents  of  late  yean  render  it  necessary  to  regard 
this  root  somewhat  diJSerentiy  than  was  warranted  by  its 
previous  history.  Its  value  as  an  article  of  food,  reliahed 
alike  by  prince  and  peasant,  its  easy  culture,  its  adaptation 
to  a  very  wide  diversity  of  soil  and  climate,  and  the 
largeness  of  its  produce,  justly  entitled  it  to  the  high 
esteem  in  which  it  was  universally  held.  Like  many  other 
good  gifts,  it  was,  however,  grossly  abused,  and  diverted 
from  its  legitimate  use ;  and  advantage  was  taken  of  its 
amazing  productive  powers  to  elevate  it  from  the  place  of 
an  agreeable,  wholesome  addition  to  the  daily  £Qod  of  the 
community  to  that  of  "  the  staff  of  life."  In  Ireland  and 
the  Hi^ilands  of  Scotland,  the  people,  already  in  a  pain- 
fdUy  degraded  condition,  and  contented  with  the  potato 
as  their  sole  food  all  the  year  round,  took  occasion,  from 
its  very  productiveness,  under  the  rudest  culture,  to  sub- 
divide their  lands,  and  marry  prematurely,  with  reckless 
improvidence,  and  amid  an  ever-deepening  degradation. 
We  know  now,  from  the  utter  prostration  and  helplessness 
into  which  this  wretched  population  was  at  once  thrown 
by  the  memorable  potato  disease,  the  terrible  penalty 
which  this  abuse  of  "  a  good  gift"  has  brought  directly  on 
the  miseiable  sufferers,  and  indirectly  on  the  whole  com- 
munity. It  will  be  well  if  the  9tern  lesson,  enforced  by 
famine  and  poetilenoe,  have  the  effect  of  leading  to  a  better 
sooial  condition.  Viewed  in  this  light,  the  potato  disease 
may  yet  prove  a  blessing  to  the  nation.  Its  continued 
prevalence,  although  in  a  mitigated  form,  cannot  well  be 
regarded  otherwise,  when  we  remember  the  frantic  eagerness 
with  which  the  Irish  peasantry  replanted  their  favourite 
root  on  the  first  indication  of  its  returning  vigour,  and  the 
desperate  energy  with  which  they  cling  to  it  under  repeated 
disappointments.  Apart  from  this  speciality,  the  precarious 
health  of  this  important  esculent  is  much  to  be  regretted. 
It  seems  contrary  to  analogy  to  suppose  that  it  is  likely 
either  to  be  entirely  lost  or  to  manifest  a  permanent  liability 
to  diseasa  1 1  seems  mors  natural  to  suppose  that  by-and- 
by  the  disease  will  disappear,  or  that  some  efficient  remedy 
for  it  will  be  discovered.  Railways  afford  great  facilities 
for  transporting  this  bulky  commodity  at  little  expense  to 
great  distances,  and  thus  render  the  market  for  it  available 
to  a  wider  district.  Apart  from  disease,  this  facility  of 
transport  would  naturally  insure  its  more  extended  cultiva- 
tion. This  enlarged  cultivation  of  a  crop  which,  to  be 
grown  successfully,  requires  a  soil  rich  in  fertilising  matters, 
has  moreover  been  rendered  practicable  by  the  facilities 
which  the  farmer  now  has  of  obtaining  guano  and  othec 
portable  manures. 

The  varieties  of  the  potato,  whether  for  garden  or  field 
culture,  are  exceedingly  numerous,  and  admit  of  endless 
mcrease  by  propagating  from  seeds.  It  would  serve  no 
useful  purpose  to  enumerate  here  even  a  selection  from  the 
sorts  in  use  in  different  parts  of  the  country.  In  Messrs 
Lawson's  Synopsis  of  the  Vegetable  Products  of  ScoUcaid  a 
description  of  175  kinds  is  given,  to  which  the  reader  is 
referred  for  particulars.  When  the  crop  is  grown  for  cattle 
food,  bulk  of  produce  will  be  the  primary  consideration; 
but  for  sale  or  family  use,  flavour,  keej^mg  quality,  and 
handsome  appearance,  wiU  be  particularly  attended  ta 
Elxomption  from,  disease  is  now  a  momentous  consideration, 
whatever  the  use  for  which  it  is  grown.  Thei-e  is  this 
difficulty,  however,  connected  with  selections  on  the  score 
of  healtfiineas,  Uiat  while  in  each  season  since  the  dii^cose 
broke  out  certain  varieties  have  escaped,  it  is  observed 
Crom  year  to  year  that  the  exempted  list  varies,  certain 
kinds   that  had   been    previously    healthy    beconiing   as 


obnoxious  to  disease  as  any,  and  others  in  a  great  meaion 
escaping  that  had  suffered  much  before.  Indeed,  certata 
parties,  from  observing  that  diseased  tubers  left  in  the 
ground  have  produced  healthy  plants  in  the  followixig 
season,  have  -been  induced  purposely  to  plant  diseased 
potatoes,  and  with  good  results.  This,  however,  ia  probably 
due  to  the  mere  fact  of  their  being  kept  in  the  earth. 

In  field  culture  the  potato  is  frequently  grown  on  a 
portion  of  the  fallow  break ;  but  its  appropriate  phice  in 
the  rotation  is  that  usnaUy  assigned  to  beans,  with  whidi, 
in  an  agricultural  point  of  view,  it  has  many  features  in 
common,  and  in  lieu  of  which  it  may  with  advantage  be 
cultivated.     As  the  potato  requires  to  be  planted  as  early 
in  spring  as  th^  weather  will  admit  of,  thus  leaving  little 
opportunity  fdr  cleaning  the  land,  and  as  its  mode  of 
growth  forbids  any  effective  removal  of  root-weeds  by  alter 
culture,  it  is  peculiarly  necessary  to  hai^  the  land  devoted 
to  this  .crop  cleaned  in  autumn^    Winter  dunging  facilitates 
the  planting,  and  is  otherwise  beneficial  to  the  crop  hj 
producing~that  loose  and  mellow  condition  of  the  acul  in 
which  the  potato  delights.     The  quality  cf  tha  crop  is  abo 
believed  to  be  better  when  the  dung  is  thoroughly  inctn^ 
porated  with  the  soil,  than  when  it  is  applied  in  the  diiD 
at  the  time  of  planting.     A  liberal  appUcation  of  manure 
is  necessary  if  a  full  crop  is  expected.    The  rank  growth 
thus  induced  renders  it,  however,  more  obnoxioos  to  the 
blight,  and  hence  at  present  it  b  more  prudent  to  axm 
rather  at  a  sound  crop  than  an  abundant  one,  and  fof  tfaii 
purpose  to  stint  the  manure:    When  it  is  applied  at  tbs 
time  of  planting,  the  mode  of  procedure  is  the  some  as  thst 
which  wm  presently  be  described  in  the  seddon  on  tonip 
pulture.     The  potato  sets  are  prepared  a  few  days  before 
they  are  expected  to  be  needed.     Tubers  about  the  sixe  of 
an  egg  do  well  to  be  planted  whole  ^  and  it  is  a  good  pha 
to  select  these  when  harvesting  the  crop,  and  to  store  them 
by  themselves,  that  they  may  be  ready  for  use  without 
further  labour.     The  lai^r  tubers  are  cut  into  pieces 
having  at  least  one  sound  eye  in  each,  akhongh  two  are 
better.     It  is  of  great  consequence  to  have  seed-potatoes 
stored  in  a  cool  and  dry  pit,  so  that  if  possible  they  may 
be  prepared  for  planting  before  they  have  begun  to  shooL 
If  there  has  been  any  heating  in  the  pit,  the  potatoes  are 
found  to  be  covered  by  a  rank  crop  of  shoots,  which  are 
necessarily'  rubbed  off,  and  thus  the  ^ost  vigororis  eya 
are  lost,  and  much  of  the  substance  which  ^onld  hare 
nourished  the  young  plant  is  ntterly  wasted.     A  snfficieEt 
number  of  dormant  eyes  are  no  doubt  left,  but  from  the 
comparatively  exhausted  state  of  the  tubers,  these  produce 
stems  of  a  weaker  and  more  watery  character,  and  more 
liable  to  disease  than  those  first  protruded     To  avoid 
these  evils,  gardeners  are  at  pains  to  invigorate  their  seed 
potatoes  and  husband  their  whole  powers  for  early  and 
vigorous  growth  by  greening  them  in  autumn,  storing  thep 
in  a  cool  place  with  a  current  of  air  passing  throngh  i^ 
and  then  in  early  spring  exposing  them  to  li^t  on  a  floor, 
whence  they  are  carefully  removed  and  planted  with  dieir 
short  green  shoots  unBrokeiL     Neither  the  greening  Bor 
the  sprouting  under  cover  and  in  the  light  can  oidinarilf 
be  practised  on  the  scale  on  which  the  field  culture  of  tlia 
potato  is  conducted     But  the  important  feature  in  it,  m, 
so  treating  potatoes  intended  for  seed  that  the  crop  shall  be 
produced  from  the  first  and  most  vigorous  shoots,  and  that 
the^  shall  obtain  the  full  benefit  of  the  natural  pabahun 
stored  up  for  their  use  in  the  parent  tuber,  should  be  cara* 
fully  considered  and  imitated  if  possible  in  field  cultora 

The  report  of  the  meeting  of  the  Edinburgh  Botanical 
Society,  on  8th  January  1852,  bears  that  "Proffissor 
Simpson  communicated  the  results  of  some  expeiiiae^^ 
made  by  himself  and  Mr  Stewart  relative  to  the  growth  rf 
alpine  plants  after  having  been  kept  artificially  covcraL 
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villx  SHOW  in  an  ice-house  for  many  months.  Seeda  and 
p\m\&  when  kept  in  this  way  during  winter,  and  then 
brought  into  the  warm  air  of  summer,  germinate  and  grow 
with  great  rapidity.  Mr  Stewart  had  also  made  experi- 
ments with  animcds,  and  he  found  that  the  chrysalis  so 
treated  produced  a  moth  in  eleven  days  after  being  brought 
mto  the  atmosphere,  while  another  chrysalis  of  the  same 
moth  did  not  do  so  for  three  or  four  months  aft^r.  In 
arctic  regions  the  rapid  groHi;h  of  plants  during  the  short 
summer  was  well  known.  Professor  Simpson  alluded  to 
the  importance  of  similar  experiments  being  made  on  the 
different  kinds  of  grain.  He  referred  to  the  rapidity  of 
harvest  in  Canada  and  other  countries  where  the  cold  lasted 
for  many  months,  and  he  was  disposed  to  think  that  if 
grain  was  kept  in  ice-houses  during  the  winter,  and  sown 
in  spring,  there  might  be  an  acceleration  of  the  harvest'' 

The  suggestion  for  the  treatment  of  seed  com  is  cer- 
tainly deserving  of  trial;  but  the  known  difficulty  of  hinder- 
ing the  premature  termination  of  potato  sets  in  the  ordi- 
nary method  of  stonng  them  seems  to  point  to  them  as  the 
peculiarly  appropriate  subjects  of  such  an  experiment. 

Potato  drills  should  not  be  less  than  30  inches  wide,  nor 
the  sets  less  than  10  or  12  inches  apart  in  the  rows.  The 
usual  practice  is  to  take  the  sets  to  the  field  in  sacks,  which 
are  set  down  at  convenient  distances  for  replenishing  the 
baskets  or  aprons  of  the  planters.  When  a  large  breadth 
is  to  be  planted,  a  better  way  is  to  have  the  sets  in  carts, 
one  of  which  is  moved  slowly  along  in  front  of  the  planters. 
A  person  is  seated  in  the  cart^  who  has  by  him  several  spare 
baskets  which  he  keeps  ready  filled,  and  which  are  handed 
to  the  planter  in  exchange  for  empty  ones  as  often  as 
required  This  greatly  economises  the  time  of  the  planters, 
and  admits  of  a  greater  amount  of  work  being  accomplished 
by  them  in  a  day.  Single-bout  drills  are  quite  sufficient, 
80  far  as  iihe  success  of  the  crop  is  concerned.  So  soon  as 
the  young  potato  plants  are  fairly  above  ground,  the  drill- 
grubber  should  be  set  to  work  and  followed  up  without 
delay  by  hand-hoeing.'  Mr  "Wallace,  North  Berwick  Mains, 
a  most  successful  cultivatoi  of  potatoes,  has  for  many  years 
taken  off  all  the  shoots,  seve  one,  from  the  potato  sets  as 
they  appear  above  ground,  and  the  prunings  are  used  in 
filling  up  blanks;  fSie  result  has  been  that  the  produce  of 
the  solitary  stem  is  both  larger  and  of  more  equal  size  and 
quality  than  when  the  shoots  are  all  left  A  turn  of  the 
horse-hoe  and  another  hand-hoeing  after  a  short  interval 
are  usually  required,  after  which  the  common  practice  is 
to  earth  up  the  rows  by  the  double  mould-board  ploughs. 
There  is  reason  to  believe  that  this  latter  practice  usually 
does  harm  rather  than  good  It  no  doubt  prevents  the 
uppermost  tubers  from  getM  ig  greened  by  exposure  to  the 
light,  but  it  is  believed  that  the  injury  inflicted  on  the 
roots  which  spread  into  the  intervals  betwixt  ,the  rows  far 
more  than  counterbalances  any  benefits  that  result,  or  have 
been  supposed  to  result,  from  this  earthing  up.  After  the 
plants  are  a  foot  high,  a  slight  stirring  of.  the  surface  to 
keep  down  weeds  is  all  the  culture  that  is  admissible  con- 
sistently with  the  weU-doing  of  the  crop. 

WTien  the  crop  is  matured,  which  is  known  by  the  decay 
of  the  tops  and  the  firmness  of  the  epidermis  when  the 
tubers  are  forcibly  rubbed  by  the  thumb,  advantage  is 
taken  of  every  dry  day  in  Harvesting  the  crop..  With  smaU 
plots,  the  fork  is  certainly  the  most  efficient  implement  for 
raising  the  tubers;  but  on  the  large  scale,  when  expedition 
is  of  great  consequence,  they  are  always  unearthed  by  the 
double  mould-board  plough.  Alternate  rows  are  split  open 
in  the  first  instance,  and  then  the  intervening  ones,  as 
the  produce  of  the  first  is  gathered  When  a  convenient 
breadth  has  thus  been  cleared,  a  turn  of  the  harrows  is 
g^ven  to  uncover  such  tubers  as  have  been  hid  from  the 
gleaners  at  the  first  going  over.     This  work  is  now  very 


AGRICULTURE 


3G5 


generally  accomplished  by  means  of  a  bulking-plongh 
divested  of  its  wings,  and  having  attached  to  its  sole  a 
piece  of  iron  terminating  in  radiating  prongs.  This  being 
worked  dii*ectly  under  the  row  of  potato  plants,  unearths 
the  t  ibers  and  spreads  them  on  the  soiface  by  one  opera- 
tion. Th  potatoes  are  gathered  into  baskets,  from  which 
they  are  emptied  into  carts  and  conveyed  at  once  to  some 
diy  piece  of  ground,  where  they  are  piled  up  in  long  narnrv 
heaps  and  ixnmediately  thatched  vnth.  straw.  The  base  of 
the  heaps  should  not  exceed  a  yard  in  width,  and  should  be 
raised  above  the  surface  level  rather  than  sunk  below  it,  as 
is  very  usually  done.  As  the  dangers  to  be  guarded  against 
are  heating  oxid  frost,  measures  must  be  taken  with  an  eye 
to  both  The  crop  being  put  together  in  as  dry  and  clean 
a  state  as  possible,  a  good  covering  of  straw  is  put  on,  and 
coated  over  two  or  three  inches  thick  with  earth,  care  being 
taken  to  leave  a  chimney  every  two  yards  along  the  ridge., 
By  thus  keeping  the  heaps  dry  and  secure  from  frost,  it  is 
usually  possible,  even'  yet,  to  preserve  potatoes  in  good 
condition  till  spring.  Such  diseased  ones  as  have  been 
picked  out  at  the  gathering  of  the  crop  can  be  used  for 
feeding  cattle  or  pigs.  The  fact  that  pigs  fatten  appa- 
rently as  well  on  diseased  potatoes  when  cooked  by 
steaming  or  boiling,  as  on  sound  ones,  is  certainly  a  very 
important  mitigation  of  this  dreaded  calamity.  There  are 
several  varieties  of  the  potato,  such  as  "yams,"  "lumpers," 
"  mangel-wurzel  potato,"  <kc.,  which,  although  unfit  for 
human  food,  are  much  relished  by  cattle,  and  which,  from 
their  abundant  produce,  healthiness,  and  great  fattening 
quality,  are  well  deserving  of  being  more  generally  cultivated 
for  the  purpose  of  being  used  in  combination  with  turnips 
and  other  substances  in  the  fattening  of  cattle.  The  turnip 
crop  of  recent  years  has  been  nearly  as  much  diseased  as 
the  potato  crop,  and  as  one  remedy  against  "  fingers-and* 
toes"  in  the  forn^er  is  to  let  longer  inter/als  of  time  inter- 
vene before  their  recurrence  in  the  same  field,  and  as  it 
has  been  ascertained  that  an  acre  each  of  beans,  potatoes, 
and  turnips  will  produce  more  beef  than  three  acres  of 
turnips  alone,  it  is  worthy  the  consideration  of  those  con- 
cerned whether  it  would  not  be  prude  it  to  substitute  a 
crop  of  these  coarser  potatoes  for  a  portion  of  their  turnip 
crop  on  fields  or  parts  of  fields  that  have  borne  diseased 
turnips  in  previous  rotations.  Eight  tons  per  acre  is  a 
good  crop  .of  potatoes. 

Section  2. — Tumipt, 

The  introduction  of  turnips  as  a  field  "^^Op  Constitutes 
one  of  the  most  marked  epochs  in  British  agriculture.  To 
the  present  day  no  better  criterion  exists  by  which  to 
estimate  its  state  in  any  district,  or  the  skill  of  individual 
farmers,  than  the  measure  of  success  with  which  this  or 
other  root  crops  are  cultivated  We  have  already,  in  our 
section  upon  fallowing,  described  in  detail  the  process  of 
preparing  the  soil  for  drilled  green  crops.  Referring  the 
reader  to  what  is  there  said,  we  now  proceed  with  our 
description  of  turnip  culture.  . 

Previous  to  the  introduction  of  bone-dust  and  guano, 
farm-yard  dung  formed,  in  the  majority  of  cases,  the  only 
available  manure  for  the  turnip  crop.  It  was  almost  in- 
variably formed  into  heaps  in  the  field  to  which  it  was  to 
be  applied,  and  repeatedly  turned,  as  great  stress  was  laid  ' 
on  having  it  well  rotted  The  introduction  of  these  invalu- 
able portable  manures  has,  however,  not  only  immensely 
extended  the  culture  of  the  turnip,  but  has  materially 
modified  the  course  of  procedure.  On  the  first  introduc- 
tion of  bone-dust  the  practice  was  to  use  the  fold-yard 
dung  as  far  as  it  would  go,  and  to  apply  bone-dust  alone, 
in  quantities  of  from  sixteen  to  twenty  bushels  per  acre, 
to  the  remainder  of  the  crop.  Guano,  too,  for  a  time  was 
used  to  some  extent  on  the  same  nrhiciple;  but  now  it  is 
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moot  satiAfactorUy  proved  tluit  whereas  very  good  crops  of 
tarnipa  can  be  obtained  by  maaarmg  either  with  dung 
alone,  at  the  rate  of  from  fifteen  to  tweuty  tons  per  acre, 
or  bonea  alone,  at  the  rate  of  aijLteen  to  twenty  bushels,  or 
goaao  alone,  at  the  rate  of  three  or  four  cwt ,  moch  better 
crops  qatt  be  obtained  by  applying  to  each  acre  ita  propor- 
tion of  each  of  these  kinds  and  quantities  of  manorea  A 
portion  of  the  bones  4a  now  usually  applied  in  the  form  of 
Buperphoaphate  of  lime;  and  as  this  substance,  and  abo 
guano,  have  a  remarkable  power  of  stimxdating  the  growth 
of  the  turnip  in  its  earliest  stage,  forcing  it  to  the  state  fit 
for  thiiming  from  ten  to  fourteen  days  earlier  than  hereto- 
fore, there  ia  aow  no  occasion  for  the  dung  being  in  the 
advanced  state  of  decomposition  that  waa  formerly  found 
oeoessaiy.  When  farm-yard  dung  alone  waa  used,  it 
behoved  to  be  in  a  soluble  state,  ready  to  furnish  nooriah^ 
ment  to  the  plant  from  the  beginning.  But  m  bringing  it 
to  that  state  a  considerable  loss  is  sustained  by  fermentation, 
and  its  bulk  is  so  much  reduced  that  it  becomes  difficult  to 
distribute  evenly  the  allowance  which  would  be  available 
for  each  acre,  in  order  to  give  the  whole  ctop  a  share  of  it 
This,  howeyer,  it  is  most  desirable  to  do,  as  good  farm- 
yard manure  contains  in  itself  the  whole  elements  required 
by  the  crop;  and  hence  an  additional  reason  for  the  plans 
of  applying  farm-yard  dung  which  have  already  been 
iiQti<^  If  that  made  during  the  previous  scunmer  has 
been  applied  in  autumn  to  the  lea  before  ploughing  for 
oats,  as  far  as  it  will  go,  and  another  portion  of  the  con* 
templated  turnip  break  dunged  before  the  winter  furrow, 
with  all  that  has  been  made  up  to  that  time,  and  the  future 
accumulations  up  to  April  formed  into  heaps,  to  be  applied 
in  the  dnlla  for  the  latest  sowings,  the  manures  produced 
on  the  farm  may  be  made  to  go  over  nearly  the  whole 
breadth  under  root  cropa 

In  proceeding  to  sow  those  portions  that  were  dunged 
before  the  oat  crop  and  on  the  stubble,  all  that  is  reqiiixed 
is  to  form  the  dhlls,  and  apply  the  ^uano  or  bones,  or 
mixture  of  both,  by  band.  In  doing  this,  ten  or  twelve 
drills  are  set  out  the  evening  before,  that  all  may  be  ready 
for  a  good  start  The  light  manure  is  taken  to  the  field 
in  carts,  which  are  unyoked  at  convenient  distances  for 
replenishing  the  aprons  of  the  young  persons  (one  for  each 
plough)  or  the  machine  by  which  it  is  distnbuted  along 
the  drills.  The  sowers  of  the  manure  being  started  on  the 
outside  driUs,  the  pbugbmen  proceed  to  open  fresh  ones 
inside  in  going,  and  to  cover  in  the  maJiure  by  reversing 
the  first  formed  ridgelets  as  they  return.  The  seed  maohine, 
sowing  two  rows  at  a  time,  f  oUows  close  up  to  the  ploughs, 
and  thus  the  work  goes  rapidly  on,  each  plough  getting 
over  from  2^  to  3  acres  a^day.  When  farm-yard  dung  is 
applied  at  the  time  of  sowing,  the  process  is  the  samC) 
except  that  the  drills  must  be  open^  somewhat  deeper, 
and  that  the  dung-carts,  followed  by  an  adequate  number 
of  spreaders,  prec^e  the  sowers  of  ihe  light  manurea  In 
filling  the  dung-carts,  one  abl&-bodied  labourer  is  required 
for  each  plough  employed  m  drilling,  and  where  these 
amount  to  three,  six  spreaders  are  required  to  distribute 
it  evenly  along  the  drUla  In  some  districts  the  double- 
breasted  plough  is  used  in  forming  the  drills  and  covering 
in  the  dung.  In  the  hands  of  a  skilful  ploughman  that 
implement  does  certainly  make  neater  work  to  look  at;  but 
so  far  as  the  success  of  the  crop  ist  concerned,  the  common 
swing-plough  is  preferable,  for  m  covering  m  with  it  the 
earth  is  made  to  run  over  the  top  of  the  ndgelet,  by  which 
means  the  clods  fall  into  the  hollow,  and  the  finest  of  the 
mould  is  left  on  the  top,  where  the  seed  is  to  be  deposited. 
With  the  double  mould-board  this  cannot  so  well  be  done, 
and  the  consequence  is,  that  a  groove  is  formed  on  the  top 
of  the  ndgelet,  in  which  the  small  dry  clods,  carried  up  by 

e  tail  of  the  mould  board,  are  left,  forminjj  the  worst 


possible  bed  for  die  seed.     In  parching  weather  it  ia  usual 
to  pass  a  light  roller  over  the  drills  immedtatsly  thei 
sowing,  to  retain  the  moisture  and  insure  gennioatioiL 
The  seed  is  deposited  near  the  surface,  half  aa  iadb  of 
mould  being  a  sufficient  covering.     The  quantity  sona  is 
2  lb  per  acre  of  globe  or  yellow  turnip  seeds,  and  S  to  4 
lb  of  swedea     Care  must  be  taken  that  the  seed  ia  Mi, 
so  as  to  have  a  vigorous  and  thick  plant    Thick  aoviiig 
increases  the  difficulty  of  thinning  out  the  plants,  bat  it 
hastens  their  growth,  and  diminishes  the  risk  d  Mqiq 
from  the  depredations  of  the  turnip  beetle    The  time  d 
sowiztg  ui  the  south  of  Scotland  extends  from  the  begin- 
ning to  the  end  of  May  for  swedes,  and  thence  to  tk 
middle  of  June  for  yellows  and  globea     A  partial  wmu^ 
of  yellow  or  globe  is,  however,  made  by  careful  stock- 
mssters  before  sowing  the  swedes,  to  be  ready  for  use  by  the 
end  of  August  or  beginning  of  September,  when  pastunge 
fails.     Sowings  of  early  varieties,  such  as  the  atuhble  tnruip 
and  certain  yellow  kinds,  are  also  msi^e  after  winter  tared 
or  other  catdi  crops,  until  the  middle  oi  July,  but  in  Scci> 
land  they  cannot  be  sown  later  than  this  with  advantage 
unless  for  the  production  of  a  crop  of  seed.     The  average 
weight  per  acre  of  swedes  may  be  stated  at  16  tona,  &:id 
of   turnips    at    22  tons^  but  double  these   ratea  hard 
occasionally  been  obtained.      Recent  expenmenta  go  u 
show  that  with  liberal  manuring  and  early  aowmg,  tie 
weight  of  the  crop  is  considerably  increased  by  tlnnnu^ 
out  the  plants  at  wider  intennals  than  has  hitherto  \mi 
onstomary.     The  usual  practice  in  Scotland  has  beeo  to 
sow  in  ridgelets  27  inches  apart^  with  9  or  10  inches  be- 
twixt the  plants.     Recent  experiments  estabhah  the  bci 
that,  with  15  inches  from  plant  to  plant,  much  larger  bolU 
and  a  greater  aoreable  produce  are  obtained    Aa  it  i* 
ascertained  that  in  the  case  of  swedes  the  largest  bttlb& 
aje  also  the  best  in  quality,  it  is  of  the  greater  coDsequesoe 
to  allow  them  ample  room. 

The  thinning  is  commenced  as  soon  as  the  rough  leaf  is 
fairly  developed     Previous  to  this  operation  the  horBe^(» 
ia  worked  betwixt  the  rows  for  the  double  purpoae  oi 
destroying  weeds  and  facilitating  the  operation  of  thuuuog 
This  operation  is  sometimes  stiU  farther  facilitated  by 
using  Huckvale's  machine,  which  slaps  out  the  rovs  ao  u 
to  leave  tufts  of  plants  at  regular  distances  apart    The 
angling  of  the  plants  is  performed  by  the  hand-hoe.    Tic 
young  persons  by  whom  this  work  is  usoally  perforui'xi 
advance  in  eckelom  with  their  backa  to  the  untouched  work. 
the  ateadiest  and  most  expert  worker  leading  the  bad 
This  arrangement  insures  a  uniform  rate  of  progresa,  sov« 
the  finished  work  from  bemg  trodden  upon,  and  keeps  the 
workers  closely  tinder  the  eye  of  the  steward.     This  thio 
ning  of  the  rows,  so  as  to  leave  single  plants  at  regii^ 
intervals  of  12  to  15  mches  apart,  is  accomplished  by  tn 
alternate  thrusting  and  drawing  motion  of  the  hoe,  which 
a  little  practice  enables  the  workers  to  perform  i^nth  saA 
precision  that  very  rarely  do  they  either  make  a  gap  <^^ 
leave  double  plants,  and  still  more  rarely  do  they  reqiunf 
to  stoop  down  to  disentangle  them  with  their  fingers 
Three  of  these  workers  can  usually  thin  an  acre  ui  a  (^f 
With  ordinary  care  on  the  part  of  the  overseer,  tbere  u  o*> 
great  difficulty  m  getting  the  plants  left  single  at  pr^p' 
intervals ,  but  it  is  very  difficult  to  get  the  hoers  inix  ^ 
to  select  and  leave  only  the  stoutest  plants      And  yet  so 
important   is  this,  that,  all  other  things   being  equal,  a 
difference  of  two  to  three  tons  per  acre  la  the  rate  of  pro 
duce  has  been  ascertamed  to  result  on   comparing  rc«a 
that  had  been  Uunned  by  a  person  who  took  pains  to 
select  and  leave  the  best  plants,  vrith  others  on  which  thev 
had  been  left  indiscriminately      When  the  plants  have 
rallied  after  the  thinmng,  and  begun  to  grow  rapidly,  ^^ 
usual  practice  has  been  to  turn  a  furrow  from  either  aiie 
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of  Vlioni  into  the  middle  of  the  interval  by  a  onc-horso 
plough,  and  then  to  level  this  down  by  a  turn  of  the  horse- 
Loe.  A  great  improvement  on  this  practice  is  to  use 
Tennanfs  grabber  instead,  adjusted  for  drill  work  in  the 
manner  already  described.  By  thus  using  a  strong  imple* 
ment  drawn  by  two  horses,  the  soil  in  the  intervals  betwixt 
the  rows  can  be  stirred  a  foot  deep  if  required,  without 
any  risk  of  hurting  the  young  plant^  and  this,  too,  is 
accomplished  by  a  single  operation.  A  second  hand-hoeing 
is  then  given,  which  usually  completes  the  after  cultura 

The  nature  of  the  soil  will  generally  determine  the  mode 
of  consuming  the  crop.  On  idl  loose,  dry  soils,  feeding  off 
by  sheep  is  the  most  profitable  plan;  whereas  on  deep, 
strong  loams,  it  is  advisable  to  withdraw  the  whole  produce, 
and  have  it  eaten  by  cattle,  as,  unless  in  very  favourable 
weather,  when  even  a  fourth  is  fed  off  by  sheep,  the  extra 
manuring  does  not  compensate  to  the  after  crops  for  the 
injury  which  they  usually  sustain  from  the  trending  and 
poaching.  On  the  poorest  class  of  light  soils  the  whole 
crop  should,  if  possible,  be  consumed  where  it  grows  by 
sheep;  but  on  those  of  a  better  description,, a  third,  a  half, 
or  two-thirds  may  be  withdrawn  for  the  feeding  of  cattle, 
according  to  circumstances.  Whatever  the  proportion  left 
on  the  ground,  care  is  to  be  taken  to  regulate  the  intervals 
eo  as  to  distribute  the  treading  and  droppings  of  the  sheep 
as  equally  as  possible  over  the.  field. 

The  management  of  the  turnip  crop  so  as  that  it  may 
be  supplied  to  the  live  stock  in  the  best  possible  condition 
daring  the  entire  season,  is  a  point  of  the  greatest  import- 
ance. The  portion  that  is  to  be  used  as  cattle  food  is 
removed  from  the  ground  as  soon  as  the  crop  is  suffi- 
ciently matured,  and  before  the  time  when  drenching 
rains  and  severe  frosts  may  ordinarily  be  looked  for.  The 
best  way  of  preserving  turnips  is  by  storing  in  broad  flat 
heaps,  not  exceeding  20  inches  deep,  on  some  dry  and 
sheltered  situation,  open  to  the  sun,  and  covering  them 
with  a  good  coating  of  straw.  It  takes  less  laboiu'  to  put 
them  together  in  this  way,  and  less  straw  to  cover  them; 
and  being  less  exposed  to  frost  and  parching  winds,  they 
retain  their  juices  much  better  than  when  stored  in  long 
narrow  heaps.  The  pulling  of  sw^es  preparatory  to  stor- 
ing is  mudi  facilitated  by  passing  under  them  a  sharp 
share,  and  so  cutting  across  the  tap-roots  without  displacing 
the  bulbfl.  The  thatch  of  the  oom-stacks  that  are  thra^ed 
in  autumn  is  usually  reserved  for  coveiing  turnip  heaps. ' 
After  1st  'N'ovember  it  is  well  to  make  diligent  use  of 
every  favourable  hour  in  thus  securing  .the  turnip  crop. 

The  portion  to  be  fed  off  by  sheep  must  necessarily  be 
treated  in  a  different  manner.  What  js  to  be  used  after 
Christmas  can  be  very  readily  defended  against  frost  by 
earthing  up  Ju  the  dnlls  with  the  common  plougL  But 
as  what  is  to  be  consumed  by  the  young  sheep  must  be 
pulled  and  trimmed  at  any  rate,  (n  order  to  be  sliced,  the 
best  way  is  to  throw  the  turnips  into  heaps  at  regular 
distances,  and  cover  them  with  a  thin  coating  of  earth.  By 
this  means  the  turnips  are  kept  from  running  to  stems, 
and  the  sheep  get  them  clean  and  fresh,  whatever  the  state 
of  the  weather.^  The  same  end  is  secured  by  opening  a 
trench  by  a  bout  of  the  common  plough,  into  which  the 
turnips  from  two  drills  on  either  side  are  laid  in  regular 
order  with  their  tops  uppermost,  and  the  earth  turned 
over  upon  them  by  reversing  the  course  of  the  plough. 
AVlicn  wanted  for  use  they  are  again  unearthed  by  means 
of  the  plough.  The  feeding  qualities  of  turnips  are  so 
seriously  impaired  by  exposure  to  frost,  even  when  they 

^. During  tlie  uDosaally  wet  winter  of  1852>53  a  large  quanUty  of 
tQmips  and  swedes  iatended  for  cattle  food  was  stored  in  Uiis  way. 
The  trimming  and  storing  woa  canicd  on  every  dry  day,  and  the 
carting  postponed  until  the  occurrence  of  frost  or  drought  admitted 
of  its  being  done  without  injury  to  the  land. 


escape  actual  destruction,  that  the  expense  of  securing 
them  by  one  or  other  of  these  methods  is  always  amply 
repaid.  In  very  mild  winters,  again,  storing  ia  equdly 
effective  in  preventing  the  virtues  both  of  the  turnips  and 
the  soil  from  being  wasted  by  the  pushing  of  the  seed  stems. 

The  turnip  is  liable  in  the  early  stages  of  its  growth  to 
the  attacks  of  various  insects.  The  most  formidable  of 
these  enemies  is  the  turnip  beetle^  which  frequently  settles 
upon  the  plants  as  soon  as  they  appear  above  ground  in 
such  numbers  as  totally  to  destroy  the  whole  of  them.  Tlie 
best  way  of  guarding  against  these  nimble  adversaries  is 
to  endeavour,  by  careful  preparation  of  the  soil,  liberal 
manuring,  and  thick  seeding,  to  secure  a  thick  plant  and 
rapid  growth;  for  whenever  the  rough  leaf  is  expanded  the 
risk  from  this  quarter  is  over.  From  time  to  time  tbe 
young  turnip  plants  are  assailed  by  the  larvae  of  certain 
butterflies  and  moths,  which  sometimes  appear  in  such  num- 
bers as  to  cause  serious  alarm,  but  ordinarily  their  attacks 
occasion  but  a  slight  check  to  the  growth  of  the  crop. 

A  far  more  formidable  evil  is  t}ie  disease  called  "  Angers 
and  toes,"  which,  although  long  known,  seems  to  be  steadily 
e.xtending,  and  has  been  wider  spread  and  more  virulent 
since  1851  than  in  previous  years.  This  truly  formidable 
disease  Sometimes  shows  itself  by  the  time  that  the  plants 
are  r^dy  for  thinning,  but  more  usually  it  is  about  the 
stagb  when  the  second  hoeing  is  given  that  unmistakable 
indications  of  its  presence  are  observed.  The  crop  appears 
in  high  health,  and  is  making  rapid  growth,  when  suddenly, 
udder  hot  sunshine,  nuAibers  of  the  plants  are  seen  to  droop 
with  flaccid  leaves ;  and  examination  being  made,  it  is  found 
that  the  disease  has  already  made  serious  progress.  In 
some  cases  it  ia  chiefly  confined  to  the  tap-root,  which  is 
distorted  with  knobby  excrescences.  In  others,  the  roots 
present  a  thickened,  pahnated  appearance,  giving  rise  to  the 
popular  name  for  the  disease,.  "  fingers  and  toes;"  while  in 
others  the  lateral  roots  expand  into  glandular-iooldng  tubers, 
which  frequently  appear  partially  above  ground  at  <Sstances 
,  of  several  inches  from  the  central  stem.  For  a  time  all 
these  forms  of  the  excrescences  present  a  smooth  healthy 
looking  skin,  yielding  no  trace  of  the  presence  of  insects  of 
any  kind,  either  externally  or  internally.  By-and-by  the 
skin  cracks  over  the  excrescences,  which  speedily  assume  a 
gangrenous  appeamnce.  Indeed,  the  whole  symptoms  pre- 
sent a^strikkig  analogy  to  cancer  in  the  animal  system. 
By  the  time  that  the  healthy  plants  are  approaching  near 
to  maturity,  the  most  diseased  ones  have  usually  lost  all 
resembknce  to  turnips,  and  there  remains  on  the  land  a 
substance  like  rotten  fungus.  In  very  bad  cases  whole 
acres  together  are  found  in  this  state,  with  here  and  there 
a  sickly  distorted  turnip  still  sl\pwing  a  few  green  IcavesL 
At  other  tynes  a  few  only  of  the  plants  are  wholly  destroyed; 
the  field,  to  a  casual  observer,  looking  not  much  amiBs^ 
though  a  closer  inspection  proves  that  the  general  crop  is 
of  stunted  growth,  with  few  plants  entirely  free  from  the 
diseasa  Such  partially  diseased  roots  are  not  absolutely 
rejected  by  sheep,  but  they  are  evidently  unpalatable  and 
innutritions,  while  the  crop  as  a  whole  is  more  speedily 
consumed  than  its  general  appearance  would  lead  one  to 
expect  When  this  disease  appears  on  farms  that  have 
previously  been  exempt  from  it,  it  is  usually  confined  for 
a  year  or  two  to  small  patches,  w];iich,  however,  in  the 
absence  of  remedial  measures,  steadily  and  rapidly  extend^ 
not  only  on  the  recurrence  of  a  turnip  crop  on  the  same 
fields,  but  over  the  other  parts  of  the  farm.  Indeed,  there 
are  not  wanting  indications  of  its  being  propagated  by 
contagion;  as,  for  instance,  when  tainted  roots  are  carted 
into  pastures,  and  the  disease  shows  itself  most  in  those 
places  where  they  have  been  consumed,  when,  in  course  of 
rotation,  the  field  comes  afterwards  to  bear  a  turnip  cfup. 
When  they  are  consumed  by  cattle  in  fold-yards,  the  dung 
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may  be  the  medium  of '  contapoination,  on  the*  supposition 
that  this  conjecture  is  well-foundecL  *  Ploughing  land  in  a 
wet  8^te  evidently  aggravates  the  disease.  We  know  of 
one  instance  where  a  strip  down  the  middle  of  a  field  was 
ploughed  in  autumn  while  soaked  by  rain,  oaiwhich  wet 
ploughed  portion  the  turnips  were  evidently  more  diseased 
than  over  the  rest  of  the  field.  In  another  instance  which 
came  under  our  personal  observation,  a  ditch  running  along 
part  of  the  top  of  a  field  of  upwards  of  50  acres,  was 
scoured  in  spring,  and  the  mud  spread  back  over  the  head- 
land. The  whole  field  was,'  in  the  same  season,  sown  with 
turnips,  which  proved  an  excellent  crop,  entirely  free  from 
"  fingers  and  toes/'  with  the  exception  of  that  portion  of 
headland  on  which  the  mud  was  spread,  where  every  plant 
was  diseased.^  Although  wholly  in  the  dark  as  to  the 
Mature  and  propagation  of  this  disease,  it  is  well  to  know 
that  the  judicious  application  of  h'me  is  a  certain  remedy. 
In  order,  however,  to  its  efficacy,  it  must  be  applied  in  a 
pQfwdery  state  after  the  autumn  ploughing,  and  immediately 
incorporated  with  the  soil  by  harrowing;  or  else,  as  a  com- 
post with  earth,  spread  on  the  lea  before  breaking  up  for  oats. 
We  knoWih>m  experience  that  a  very  moderate  dose  (say 
four  tons  ojf-  unslaked  shells  to  the  acre)  applied  in  this 
way  will  suffice  to.  .prevent  the  disease.  It  is  on  light  soils, 
that  its  ravages  ^e  most  frequently  experienced,  and  to 
these  heavy  doses  of  lime  are  unsuitable.  Indeed,  whether 
for  promoting  the  genei-al  fertility  of  soils,  or  for  warding 
off  the  attacks  of  this^disease,  moderate  applications  of 
lime  every  twelve  years  or  so  seem  preferable  to  heavier 
dressings  at  longer  intervals.  The  name  "fingers  and 
toes"  is  jiot  u]]irequently  applied  to  a  distinct-  disease 
to  which  the  turnip,  in  common  with  the  cabb^ige  and  other 
coleworts,  is  liable — ^namely  anbury  or  club  root  When 
the  knobby  excrescence  which  is  found  on  plants  affected 
by  anbury  is  broken  up,  it  is  found  to  encase  a  white 
maggot,  whose  presence  is  the  obvious  cause  of  the  mis- 
chief. We  have  seen  young  cabbages  which,  had  begun  to 
droop  from  clubbing,  when  pulled  up,  freed  from  the 
parasite,  and  replanted,  regain  healthy  growth  and  come  to 
prosperous  maturity.  In  the  case  of  the  '^  finger  and  toe," 
the  most  careful  investigation,  aided  by  the  microscope, 
has  hitherto  failed  to  detect  any  insect  cause  for  this 
disastrous  malady. 

Section  3. — Mangel-WurzeL 

This  root  has  been  steadily  rising  in  estimation  of  late 
years.  It  is  peculiarly  adapted  for  those  southern  parts  of 
England  where  the  climate  is  too  hot  and  dry  for  the  suc- 
cessful cultivation  of  the  turnip.  A  competent  authority 
declares  that  it  is  there  easier  to  obtain  30  tons  of  mangold 
than  20  tons  of  swedes,  *and  that  it  is  not  at  all  unusual 
to  find  individual  roots  upwards  of  20  fi>  in  "freight  In 
Scotland  it  is  just  the  reverse,  it  being  comparatively  easy 
to  grow  a  good  crop  of  swedes,  but  very  difficult  to  obtain 
20  tons  of  mangold.  This  plant  is  very  susceptible  of 
injury  from  frost,  and  hence  in  the  short  summer  of  Scot- 
land it  can  neither  be  sown  so  early  nor  left  in  the  ground 
80  late  as  would  be  requisite  for  its  mature  growth.  These 
difficulties  may  possibly  be  got  over  either  by  the  selection 
of  hardier  varieties  or  by  more  skilful  cultivation.  Its 
feeding  quality  is  said  to  l)e  nearly  equal  to  that  of  the 
swede;  it  is  much  relished  by  live  stock — ^pigs  especially 
doing  reomrkably  well  upon  it;'  and  it  has  the  very  iin- 
portant  property  of  keeping  in  good  condition  till  mid- 
summer if  required.  Indewl,  it  is  only  after  it  haa  been 
some  months  in  the  store  heap  that  it  becomes  a  palatable 
and  safe  food  for  cattle.  It  is,  moreover,  exempt  from  the 
attacks  of  the  turnip  beetle.  On  all  these  accounts,  there- 
foBOi  it  is  peculiariy  valuable  in  those  parts  of  Great  Britain 
where  the  snnuuer  is  usually  hot  and  djcy— -conditions  of 


climate  which  are  favourable  to  the  mangold  and  peculiarly 
unfavourable  to  the  turnip. 

Up  to  the  act  of  depositing  the  seed,  the  processes  of  pre- 
paration for  mangold  are  identical  wiUi  those  described  for 
the  turnip;  winter  dunging  being  even  more  appropriate  for 
the  former  than  for  the  latter.  The  ridgelets  being  fonncd 
28  inches  apart,  and  charged  with  a  liberal  allowance  of 
dung  and  guano,  the  seeds  are  deposited  along  the  top,  ai 
the  rate  of  about  4  ft)  per  acre.  The  common  driliiiig 
machines  are  easily  fitted  for  sowing  its  large  rough  &ec.>, 
which  should  be  sown  from  the  10th  to  the  25th  Aprl 
The  after  culture  is  also  identical  with  that  of  the  tuniip 
The  plants  are  thinned  out  at  distances  of  not  less  than  L) 
inches  apart  Transplanting  can  be  used  for  filling  up  -.1 
gaps  with  more  certainty  of  success  tlian  in  ^  the  case  cf 
swedes.  But  we  find  it  much  more  economical  to  avoiJ 
such  gaps  l3y  sowing  a  little  swede  seed  along  with  tlo 
mangold.  ^  Several  varieties  of  the  plant  are  culti\'ated- 
those  in  best  repute  being  the  orange  globe,  ^e-long  yf  ?.'-\\ 
and  the  lo?ig:  red.  This  crop  requires  a  heavier  dressing  of 
manure  than  the  turnip  to  grow  it  in  perfection,  and  is 
much  benefited  by  having  salt  mixed  >vith  the  manure  t> 
the  rate  of  2  or  3  cwt.  per  acre.  The  crop  requires  to  I. 
secured  in  store  heaps  as  early  in  autumn  as  possible,  as  i: 
is  easily  injured  by  frost.  The  following  graphic  desa-ii' 
tion  of  this  process  is  by  Mr  Morton  of  WTiitfieUi  :— 

"Tlie  mode  of  harvesting  our  root  cro|>  which  we  have  a<lc*"r' 
for  several  years  is  this ;  We  let  the  lifting,  cutting  off  the  lu  >■. 
and  the  roota^  ana  putting  the  roots  into  the  cart— at  so  mool  i : 


carta,  which  I  employ  to  haul  the  roots,  shall  bo  consU: 
empIoVed,  and  I  require  from  16  to  20  loads  or  tons  of  roots  to  > 
filled  hourly.  The  number  of  carts  required  is  according  to  : .: 
distance  of  the  Held  from  the  store ;  thus  ihe  distance  trom  't 
middle  ofJ||ie  field  to  tl\e  store  being  15  chains,  four  ctrU  at 
required ;  22  chains  require  fivo  carts ;  and  80  chains  require  s<:v . 
carta. 

•*  The-mode  of  lifting  the  roots. — Five  men  arc  cmiJoycd  to  t  . 
up  the  roots  ;  each  man  pulls  up  two  rows  ;  standing  betivcen  : 
rows,  he  takes  with  his  left  hand  a  root  from  the  row  on  bis  '<  : 
side,  and  with  his  right  hand  a  root  from  the  row  on  his  ri^ht  s.  . 
and  puHiDg  both  up  at  the  same  time,  places  them  side  by  ^ 
across  th.e  f ow  where  he  pulled  up  the  roots  with  hia  right  Iwni  -^ 
as  to  have  the  tops  lying  in  tlie  space  between  the  two  idvs  be  h-? 
pulled  up ;  tho  next  man  takes  tne  two  rows  at  tlie  right  banc  c; 
the  last  two  rows  we  Imve  just  described,  and  he,  with  each  of  hi 
hands,  pulls  up  a  row,  and  places  them  on  the  line  of  the  pow^L:  l 
ho  has  pulled  up  with  his  left  hand,  with  the  root  end  lyiog  to^:^'-^ 
the  root  end  of  the  first  row,  so  that  wo  have  now  four  rows  of  r«a 
lying  dose  together  in  two  rows,  side  by  side,  wilii  their  leases  n 
the  outside  of  each  of  these  rows,  and  the  roots  of  each  row  2?"-> 
touching  each  other ;  and  every  four  rows,  when  growing,  ars  *M\ 
when  pulled,  laid  in  two  rows,  root  to  root,  oajujpyiRg  not  id:- 
tlisn  27  inches.  Now,  as  the  next  four  rows  are  liltod  in  the  .^icj 
way,  and  placed  in  like  manner,  we  have  a  space  unoccupi-^  c 
three  times  27  inches,  or  6  feet  9  inches  between  each  double  ro.  c: 
roots,  for  the  cart  to  go  between  them  (viz.,  this  double  row  oihi.U 
after  they  have  had  the  leaves  and  roots  cut  off),  to  cany  off  tK 
bulbs  to  the  store.  After  the  five  men  who  are-polh'ng  the  roc*j 
there  follow  ten  women  or  boys,  with  knives  made  of  pieco  of  cui 
scythes,  who,  with  repeated  blows,  cut  off  the  leaves  and  rooa 
without  over  moving  one  of  them  with  their  hands  ;  this^is  cons*^; 
But  not  hard  work,  and  it  requires  ten  active  women  or  bojs  to 
keep  up  witii  the  five  men  pollmg. 

•*  Inunediately  on  the*  heels  of  the  cattcrs  follow  tiic  »«? 
between 'the  two  double  rows  of  bolbs  as  they  Ifty  having  tL'-r 
leaves  and  roots  cut  off;  and  a  man,  one  of  the  principals  cf  u^ 
gang,  and  nine  young  active  boys  and  girls,  throw  up  the  holbs  ^ 
fast  as  they  can  into  the  cart,  tlie  man  speaking  to  the  borae  td 
move  forward  or  stop  as  they  ckar  the  ground ;  when  one  art  is 
full,  an  empty  one  haa  been  brouAt  by  one  of  the  boys  who  onw 
the  earts,  and  placed  immediately  Dbhmd  the  fall  one ;  so  uiat,  ai 
ho  moves  off  with  the  full  cart,  the  tnan  calls  the  horse  with  tw 
empty  cart  to  move  forward,  and  they  proceed  to  throw  the  roots 
into  the  cart  as  fast  as  they  did  into  the  one  that  has  jnsC  goo«  en 
the  field.  . 

"The  pulling  of  the  roots  and  the  filling  of  -the  Gtrts  hrfag  the 
principal  work,  one  of  the  leaders  is  in  ea(£  of  these  dcpartmfflta  a 
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the  work ;  80  that,  hy  his  example^  he  ^hows  those  with  him  how 
/ux  wishes  them  to  work,  and  thus  the  work  proceeds  with  the 
utmost  re^ukri^  and  despatch;  20  eart-loads  are  hourly  filled  in 
the  fields  and  deliYered  in  the  store ;  180  to  182  loads  of  22  cwt 
and  23  cwt  each  in  a  day  of  nine  hoars ;  thus  a  cart-load  is  filled 
every  three  minutes  by  10  pairs  of  hands,  which  ai^e  pulled  bv  fire 
pairs  of  bands,  and  the  Iteves  and  roots  %at  off  by  10  pairs  of  nandtf 
—in  all  26  jpaiis  of  hands^  men.,  women,  and  boys.  This  h^  been 
repeatedly  done  in  a  day. 

"  The  stores  are  made  of.  potts  and  rails^  enclosing  a  space  9  feet 
apart  and  H  feet  high,  and  of  Any  length,  if  the  space  will  admit, 
and  as  near  to  where'  they  are- to  be  CQUsiuned  as  possible.  The 
posts  are  5  feet  apart;  let  into  the  groojld  18  inches,  and  44  feet 
aboTe>  with  five  raUa  above,  4  or  6  inches  wide,  nailed  to  the  Inside 
of  the  posts ;  and  each  of  these  stores  is  8  feet  apart  I  haye  14  of 
them,  about  70  feet  long  each,  which  is  sufliuieiit  to  store  from  1000 
to  1200  tons  of  bulbs." 

The  heaps  are  carefully  thatched,  and  the  spaces  betwitt 
them  filled  with  straw  to  keep  out  f  rosi 

It  is  believed  that  in  many  caso9  crops  of  turnip  and 
mangold  could  be  more  cheaply  stored  by  means  of  the 
portable  railway  than  by  carts,  and  with  less  injury  to  the 
land.  This  is  especially  the  case  with  clay  soils  and  in 
wet  seasons.  In  using  it,  eight  drills  of  roots  are  trimmed 
and  laid  in  two  rows,  as  Mr  Morton  describes ;  the  rails 
are  shifted' between  the  pairs  of  rows  in  succession;  and 
the  roots  are, pitched  into  light  trucks,  which  a  man 
pashes  before  him  to  the  headland,  where  the  contents 
are  discharged  by  tipping.  Being  there  heaped  up  and 
thatched,  the  roots  are  carted  to  the  homestead  as  required. 

Section  4. — CarroL 
This  root,  though  so  deservedly  esteemed  and  uniyer- 
sally  grown  in  gardens,  has  not  hitherto  attained  to  general 
cuitiTation  as  a  field  crop.    This  is  owing  chiefly  to  certain 
practical  difiSculties  attending  its  culture  on  a  larger  scale. 
Its  hght  feathery  seeds  cannot  easily  be  sown  so  as  to 
secoie  their  regular  germination;  the  tard^  growth  of  the 
young'  phuits,  and  the  diffieulty  of  discriminating  between 
them  and  weeds  makes  the  thinning  a  troublesome  affair; 
the  harvesting  of  the  crop  is  comparatively  expensive;  and 
it  is  '9nly  on  sandy  and  light  loamy  soils,  or  those  of  a 
peaty  character,  tluit  it  can  be  grown  successfully.     The 
increasing  precariousness  in  the  growth  of  potatoes,  turnips, 
and  clover,  and  the  consequent  .necessity  for  a  grater 
variety  of  green  crops,  entitle  the  carrot  to  increased  atten- 
tion as  a  field  crop.    Its  intrinsic  qualities  are,  however, 
very  valuable,  especially  since  the  introduction  of  the  white 
Belgian  variety*     On  light  soils  it  is  alleged  that  larger 
crops  of  canx)t8  can  be  obtained  than  df  turnips,  and  with 
less  exhaustion  of  their  fertility,  which  is  explained  as 
arising  from  the  greater  depth  to  which  the  carrots  descend 
for  their  nourishment    This  root  is  eaten  with  avidity  by 
all  kinds  of  farm  stock.   'Horses,  in  particular,  are  very 
food  of  it,  and  can  be  kept  in  working  condition  with  a 
considerably  smaller  ration  of  oats  when  20  lb.  of  carrots 
are  given  to  them  daily.    It  can  also  be  readily  kept  to  an 
advanced  period  of  spring  when  stored  with  ordinaiy*care. 
The  m(^e  of  culture  is  very  similar  to  that  already  de- 
scribed for  mangel-wurzel     A  usual  practice  is  to  prepare 
the  seed  for  sowing  by  mixing  it  with  moist  sand,  and 
taming  the  mass  repeatedly  for  several  days  until  germina- 
tion begins,  when  it  is  sown  by  hand  at  the  rate'of  6  tt> 
per  acre  of  the  dry  seeds,  in  a  seam  opened  by  the  coulters 
of  the  com  or  turnip  drill,  according  as  it  is  voshed  to  have 
it  on  the  flat  or  on  ridgelets.    Some  prefer  merely  to  rub 
the  mixture  of  seeds  and  sand  or  mould  betwixt  the  palms, 
until  the  seeds  are  thoroughly  separated  from  each  other, 
and  so  divested  <k  their  haxrs  as,  when  mixed  with  sand,  to 
nin  from  a  drilling  machine.    It  is  of  the  utmost  importance 
to  secure  seeds  oi  the  previous  yearns  growth,  as  if  older 
their  germinatioii  cannot  be  depended  upon.    Much  care  is 
also  needed  in  saving  the  seed  only  from  selected  roots,  as 


carrota  have  a  decided  tendency jto  degeneratei  The  white 
Belgian  variety  h  certainly  the  best  for  fsran  use,  not  only 
from  the  weight  of  crop,  but  from  its  gtowiQg  more  rapidly 
in  its  earliest  stage  thw  other  approv^  sorts,  and  showing 
a  broader  and  deeper  coloured  leaf,  which  can  more  easily 
be  discriminated  from  weeds,  and  thus  admitting  of  the 
earlier  use  of  the  hoe.  When  the  sowing  and  first  hoeix^ 
and  thinning  of  the  crop  a]:e  got  ovec  succerafolly,  the  after 
cuHore  of  ihe  crop  is  very  simple;  ail  that  is  needed  being 
the  occasional  use  of  the  horse  and  hand  hoe  to  keep  down 
weeda,  The  foricmust  be  used  in  lifting  the  crop.  The 
greens,  are  then  cut  off  and  given  to  young  stock  or  cows, 
and  tha  roots  stored  in  long  narrowheaps,  exactly  as  mangold. 
Fifteen  tons  per  acre  is  an  average  crop,  altiiongh  on  suit- 
able soils,  with  liberal  manuring  and  skilful  cultiva^bion, 
double>the  weight  is  sometimes  obtained.  Those  who  in- 
tend to  cultivate  this  crop  statedly  will  do  well  to  raise 
their  own  seeds  from  citfefully-selected  roots.  Unless 
genuio/s  and  fresh  seed  vi  sown,  failure  and  disappointment 
can  scarody  be  avoided. 

Section  (J. — Parmip. 

This  plant  bears  so  dose  a  reaembknce  to  the  carrot,  and 
its  culture  and  uses  are  so  similar,  that  they  need  not  be 
repelled.  It  can,  however,  be  cultivated  successfully  over 
a  much  wider  range  of  soils  than  the  carrot,  and,  nnlfV^ 
it,  rather  prefers  those  in  which  clay  predominates.  It  is 
grown  extensively  and  with  great  success  in  the  Channd 
Islands.  The  cows  there,  fed  on  parsnips  and  hay,.yield 
butter  littie  inferior,  either  in  colour  or  fiavour,  to  .that 
produced  from  pasture.  About  10  lb  of  seed  are  requked 
per  acra  It  requires,  like  that  of  the  carrot,  to  be  steeped 
before  sowing,  to  hasten  germination,  and  the  same  care  is 
need^  to  have  it  fresh  and  genuine.  It  should  be  sown 
in  ApriL    The  roots,  when  matured,  are  stored  liks  osiroCft. 

Section  6. — Jerutalem  Artichoke 

This  root,  althouigh  decidedly  inferior  to  the  |)otato  in 
flavour,  is  yet  deserving  ot  cultivation.  It  grows  fredy  in 
inferior  soils,  is  easily  propagated  from  the  tubers,  and 
requires  littie  attention  in  its  cultivation.  When  once 
established  in  the  soil,  it  will  produce  abundant  crops  tor 
sucoessive  years  on  the  same  epot.  It  is  sometimes  planted 
fa,  -woods  to  yidd  shelter  for  game,  for  which  purpose  it  is 
admirably  fitted,  as  it  grows  freely  under  the  shade  of  treesi 
and  ptAdB  both  food  and  covert  In  properly-fenced  woods 
it  ought  yield  abundant  and  suitable  food  for  hogs,  which 
could  there  root  it  at  their  pleasure,  without  damage  to 
anything.  Where  they  had  mast  along  with  these  juicy 
tubers,  &ey  would  undoubtedly  thrive  apace.  After  they 
had  cabbed  up  what  they  could  get,  enoi^h  would  be  left 
to  reproduce  a  crop  for  successive  seasons.  Such  a  us«>  of 
thiff  (MBldent  seems  well  deserving  of  carefpl  trial 

'CB0P8  AKALOOOUB  TO  DRILLED  BOOT  OBOM. 

(Sections  7,  8,  9.) 
There  are  several  crops  which,  under  a  strict  clasflific^' 
tion,  should  be  noticed  amonc  forage  crops  calmer  Ihan  here, 
but  which,  ill  an  agricultural  point  of  vkWi  are  so  dosely 
analogous  to  drilled  root  crops  that  we  regvd  this  as  the 
suitable  place  in  which  to  notice  them. 

Seaion  7* — Cabboffe, 

On  strong  rich  soils  large  crops  of  very  nutritions  food 
for  sheep  or  cattle,  and  of  a  kind  very  acceptable  to  them^ 
are  obtained  from  the  field  culture  of  the  Drumhead  cab- 
bage. A  seed-bed  is  prepared  in  a  garden,  orchard,  or  other 
shdtered  situation,  about  the  second  week  in  August,  eithef 
by  sowing  in  rows  12  inches  apart,  and  thinning  the  plants 
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about  3  inches  in  the  rows,  or  broadcast  in  beds.  As  early 
in  spring  as  the  hmd  on  which  the  crop  is  to  be  grown 
is  dry  enough  for  being  worked,  let  it  be  thoroughly 
and  deeply  stirred  by  one  or  more  turns  of  the  grubber. 
Assuming  that  a  liberal  dressing  of  dung  has  been  put  into 
U  at  the  autumn  ploughing,  3  or  4  cwt.  of  guano  are  now 
scattered  evenly  over  the  surface  and  ploughed  in  by  a  deep 
square  furrow.  A  lot  of  plants  being  brought  from  the 
seed-bed,  a  band  of  planters,  each  provided  with  a  dibble 
and  a  piece  of  rod  27  inches  long,  proceed  to  insert  a 
row  of  plants  'the  length  of  the  rods  apart  in  each  third 
plough-seam,  the  result  of  which  is  that  the  plants  stand  in 
regular  rows  27  indies  apart  every  way,  and  can  afterwards 
be  kept  clean  by  horse  and  hand  hoeing  like  any  other 
drilled  green  crop.  Cabbages  are  much  in  repute  with 
breeders  of  rams  and  prize  sheep,  which  fatten  rapidly  on 
this  food.  .Cabbages  are  usually  drawn  off  and  given  to 
sheep  on  their  pastures,  or  to  cattle  in  byres  and  yards ; 
but  they  are  also-  fed  off,  where  they  grow,  by  sheep,  in  the 
same  way  as  turnips.  It  is  an  exhausting  crop  when 
wholly  drawn  off,  and  on  this  account  is  sometimes  grown 
with  advantage  on  spots  greatly  enriched  by  irrigation  with 
sewage  or  otherwise,  and  where  the  succeeding  grain  crop 
is  expected  to  suffer  from  over-luxuriance,  the  cabbages 
being  grown,  as  the  phrase  goes,  to  '*  take  the  shine  out  of 
it"  In  favourable  circumstances,  from  30  to  40  tons  per 
acre  of  this  nutritious  crop  may  be  obtained.  From  what 
has  been  said  it  is  evidently  not  adapted  for  extensive  field 
culture ;  but  on  most  farms  a  few  acres  might  be  grown 
annually  with  great  advantage.  It  is  a  peculiarly  suitable 
food  for  either  sheep  or^cattle  daring  the  autumnal  tran- 
sition from  grass  to  turnips. 

Section  8. — Rape, 

This  plant  is  peculiarly  adapted  for  peaty  soils,  and  is 
accordingly  a  favourite  crop  in  the  fen  lands  of  England, 
and  6a  recently  reclaimed  mosses  and  moors  elsewhere.  Its 
growth  is  greatly  stimulated  by  the  ashes  resulting  from 
the  practice  of  paring  and  burning.  In  these  cases  it  is 
sown  broadcast ;  but  when  such  soils  are  brought  into  a 
regular  course  of  tillage,  it  is  drilled,  and  otherwise  treated 
in  the  same  manner  as  turnips.  As  we  shall  consider  its 
culture  under  the  head  of  "  Oil-producing  Plants"  (ch^p. 
xiv.  sec.  5),  we  shall  only  say  further  here,  that  its  highly 
nutritious  leaves  and  stems  are  usually  consumed  by  folding 
sheep  upon  it  where  it  grows,  and  that  there  is  no  green 
food  upon  which  they  fatten  faster.  Occasionally  it  is 
earned  to  the  homestead,  and  used  with  other  forage  in 
carrying  out  the  system  of  soiling  cattla 

Section  9.^Kohl-Eabu 
This  plant  has  been  frequently  recommended  to  the 
notice  of  farmers  of  late  yoar&  Like  mangold,  it  is  better 
adapted  than  the  turnip  for  strong  soils  and  dry  and  warm 
climates.  It  may  be  either  sown  on  driUs  in  the  same 
mann^  as  the  turnip,  or  sown  in  a  seed-bed  and  afterwards 
transplanted.  The  latter  phm  is  expensive,  if  it  is  desired 
to  tultivat^  the  crops  to  any  extent ;  but  is  commendable 
for  providing  a  supply  of  plants  to  make  good  deficiencies 
in  the  rows  of  other  drops,  or  when  a  small  quantity  only 
is  wanted.  By  sowing  a  plot  of  ground  in  Siarch  in  som^ 
sheltered  comer,  and  transplanting  the  crop  early  in  May, 
it  is  mgrd  likely  to  prosper  than  in  any  other  way.  Cattle 
and  sheep  are  fond  of  i^  and  it  is  said  not  to  impart  any 
ithpleasant  flavour  to  9iilk.  We  have  seen  a  few  trials  of 
it  in  Scotland  as  a  field  crop  ;  but,  from  wheCtever  cause, 
the  "v^ght  of  food  produced  per  acre  was  greatly  less  than 
,f  rom  the  mangolds  and  swedes  growii^  alongside  of  it.  For 
further  inf ohnation  about  this  plant,  the  reader  is  referred 
to  the  Book  of  the  Farm,  voL  ii  p.  87 ;  Hewlett  Davis's 


Farming  JSesaye,  p.  90  ;  iMwabn^SyfiOpnt  of  the  Yegetaik 
Product  of  ScoUaiidf  div.  ii  p.  109.  Lawson  says  that 
the  pulp  or  flesh  of  kohl  haa  the  sama  taste  a^  the  leaves 
of  the  cabbage,  and  hence  its  adaptation  aa  food  for  milch 
cows. 

CHAFTEB  ^^TTT. 

CULTIVATED  OBOFS.— ^nSBAGB  JkM  WORAOE  OBOFa. 

Secticn  l.--^raiM»,  4x» 

Under  this  general  heading  we  propose  to  indude  whil 
we  have  to  say  conceAiing  the  grasses,  whether  natural  or 
cultivated,  and  those  other  crops  which  are  grown  expres&j 
for  the  sake  of  the  cattle  food  yielded  by  their  leaves  and 
stems.  This  kind  of  farm  produce  is  either  oonsamed 
where  it  grows  by  depasturing  with  live  stock,  or  mown 
and  given  to  them  in  a  green  state  under  cover,  or  dried 
and  stored  for  after  use.  It  thus  embraces  the  colkivatio& 
of  these  crops,  and  their  disposal,  whether  by  giaziiig, 
soiling,  or  haymaking.  Following  this  met2iod»  we  sL&ll 
first  of  all  briefly  describe  the  cultivation  of  those  past^ire 
and  forage  crops  which  are  of  best  repute  in  Britifih 
husbandly. 

Tillage  lands  are  now  everywhere  cnq>ped  according 
to  some  settled  rotation,  in  which  the  weU-recognLsei 
prindplee  of  the  alternate  husbandry  are  carried  out  accoc 
ing  to  the  actual  dieumstanoes  ot  each  locality.  Witi: 
rare  exceptions,  such  lands  at  stated  intervals  bmr  a  ercf 
of  the  clovers  or  cultivated  grasses.  As  these  are  usosLy 
sown  in  mixture,  especially  when  intended  for  pasturage, 
the  resulting  crop  is  technically  called  ^  seeda."  As  it  is 
of  importance  to  have  the  land  dean  and  in  good  hean 
when  such  crops  are  sown,  they  usuaDy  follow  the  grain 
crop  which  immediately  succe^  the  following  process. 
Being  for  the  most  part  of  a  lower  habit  of  growth,  these 
can  be  sown  ^and  grown  along  with  white  com  crops 
without  iigury  to  eiUier.  When  the  latter  are  harvested, 
the  former,  being  already  established  in  the  soil,  at  ouoi 
occupy  it,  and  grow  apaoeu  By  thi&  anangbnent  there  ii 
therefore  secured  an  important  saving  both  of  time  and  til- 
lage. Barley  being  the  crop  amongst  which  the  seeds  of  tlie 
clovers  and  grasses  are  most  frequently  sown  and  amongst 
which,  upon  the  whole,  they  thrinEe  best,  it  is  costomaxy  to 
sow  these  small  seeds  at  the  same  time  atf  the  tMirley,  and 
to  cover  them  in  with  a  single  slroke  of  the  oommv3 
harrows.  This  is  erroneous  practice,  both  as  regards  the 
time  and  manner  pf  sowing  these  amaiU  seeda  We  hsTd 
already  mentioned,  in  the  proper  place^  that  Ixtttey  should 
be  sown  as  early  in  March  as  possible.  Now,  if  the  dovers, 
&C.,  are  sown  as  early  sb  thus,  they  are  almoet  certsiA  to 
get  so  forward  as  both  to  rob  tl^e  barley  of  itadue  share  of 
nourishinent,  and,  when  it  is  reaped,  to  bulk  ao  largely  in 
tiie  eheaves  as  to  retard  their  drying,  and  aggravate  the 
risk  of  thdr  beihg  ill  harvested.  It  is  found,  too,  thsX 
if  there  be  plants  enough,  the  dovers.  stand  the  winter 
better,  and  ultimatdy  yield  a  bettdr  crop,  when,  at  the 
reaping  of  the  grain  crop,  they  are  puny-loddng  than  vheD 
they  are  very  strong.  It  is  better,  tSrerefore,  to  delay  the 
sowing  of  the  small  seeds  till  tUb  end  of  April  or  beginni:^? 
of  Maj.  As  to  tiiemsmner  of  covering  them  in,  we  have  to 
remark  that  the  smallness  of  these  seeds  and  their  mode 
of  germinaCmg  alike  reqtdre  that  they  receive  only  the 
very  slightest  covering  of  soil  This  important  fact  is  eo 
wdl  illustrated  in  the  following  table,  which  ej;ihibitB  the 
re^ts  of  some  carefully-conducted  experiments,  reported 
to  the  Highland  Sodety  %j  Mr  Stirling  of  Glenbervi^ 
that  we  shall  here  q'Qote  it  :— 

*<  Colanm  I.  oontains  the  scientific  names. 
ColujnD  II.  contains  the  average  weight  of  the  seeds  per  bothA 
in  pounds. 


Q&.iSS£S.I 


AGRICULTURE 


371' 


Column  III.  contains  tlie  nrenm  number  of  seeds  in  one  ounces 
Column  IV.  sliowa^  in  inches,  the  depth  of  cover  .at  avliich  the 

greatest  nambcr  of  seeds  brairded. 
ColumQ  V.  shows,  in  inches,  the  depth  of  dovor  at  which  only 

about  half  the  number  of  seeds  brairded. 
Column  VI.  shows,  in  inches,  the  least  depth  of  oorer  at  which 

none  of  the  seeds  brairded. 


I. 

II. 

III. 

•IV. 

V. 

VI.. 

Agrostis  stolonifera,     . 

13 

500,000 

0   to  i 

ito  i 

1 

vulgaris, .... 

13 

425.000 

Aim  csspitosa,  . ,  *.     . 

14 

132,000 

0  to   i 
0  to  i 

0  to  I 

Jtol 

^ 

Alopecnros  pratensis,  . 

Antiioxanthum  odora- 

tum^    .... 

6 

76,000 
71,000 

1  toU 
1  toll 

2| 
2 

Anrhenathermn  ayena< 
cenm,  .... 

7 

21,000 

4to  1 

Utoli 

4 

Brachypodium  sylta- 
ticum, .... 

10 

15,500 

0  to  i 

ato  i 

2 

Cynosurus  cristatus,    , 

26 

28,000 

Ikctylis  glomcrata,     . 

12 

40,000 

0  U>  i 

ftol 

2} 

10 

34,000 

... 

,,, 

Elymos  arenuiiiiSi  •    . 

11 

2.320 

1  toU. 

2  to2i 

6* 

genicqlatus, .     .     . 

12 

2,80C 

... 

... 

... 

Kestuca  dariasoula,     . 
elatior,    .... 

10 
14 

39,000 
20.500 

0  to  1 

0    to    : 

itol 
1  toU 

^ 

elatior  mffaniea,     . 
heterophyll*,    .    . 

18  • 
12 

17,500 
83,000 

0  to 
0  to  1 

UtoU 

r<bii 

3 
2i 

gi^ntea,.    .     .    . 

16 

>    8,600 

,,, 

>... 

ovrns,     .... 

14 

64,000 

0  to  } 

ftol 

i" 

ovina  teniU/alia^    . 

15 

80,000 

..» 

•M 

M. 

pratensis,     .     .    . 

14 

26,000 

0  to  ) 

itol 

2i 

pratensis  lotiaoea,  . 

IS 

24,700 

•ft. 

... 

rubra,     .... 

10 

89,000 

,  , 

, 

..J) 

Glyceria  squatica,  .    . 

13 

58,000 

Jto-4 

it^i 

24 

fluitans,  .     •    .    , 

15 

33, 00* 

... 

Eolous  lani^tuSy .    .    • 

7 

95,00J 
85,000 

i'ii  h 

itol 

24 

mollis,    .     .*.-'. 

6 

■  ...  ' 

LoliunL  italicmn,    .    . 

15 

27,000 

6  to  4 

1  toll 

H 

„,P«enn8,  ..... 

18  30 

15,000 

}to  k 

Utoli 

84 

Mnnun  eSosam,     .    . 

26 

80,000 

1  to  1 

2| 

PhaLuis  arundiDaaei^  . 

48 

42,000 

•••, 

PWeom  pnttcnaci    .    ; 

44 

74,000 

0  to  } 

Itol 

2* 

Poa  nemoralia,    .    .    . 

15 

173,000 

*•• 

•.. 

... 

nsmoralis  semper^ ) 
virena,.     ,    ,     J 

m 

133,000 

0  to  J 

|to  1 

1 

pratensis,     •    •    • 

IS 

■243,000 

••. 

... 

».* 

trivialis,  .     .    .    .' 

in 

217,000 

0  to  i 

4to  } 

1   tojf 

tor 

11 

Paamma  anuidixiaoefl, '. 

15 

10,000 

itol 

4 

Trisetum  flaveaoena,    . 

54 

118,000 

0  to  { 

S 

Achillea  MiUefoliam,  . 

30 

200,000 

ito  i 

Jto  i 

n 

Cichorinm      Intybns  J 

(chicory),  ...     I 

Lotos  ooniicnlatQS,.    , 

82 
62 

21,006 
28,000 

0  to  } 

k^  i 

n 

luajor.     .     ♦    ,    . 
Kedicagolapnlinay     . 

64 

51,000 

. 

63 

16,000 

0  to  i 

itol 

n 

sativa,     .... 

60 

12,600 

, 

Onobrychia  sativa,  .    , 

£6 

1,280 

jtol 

2  to2| 

ii 

Petrosalinuzd  sativiuDi 

41  / 

12,800 

■ 

Plantago  lanoeolata,    . 

Poterium  Sangwisorba  | 

(buraet),     ...     1 

52 
25 

15,600 
3,320 

its  4 

4to  1 

UtolJ 
Utoli 

4 

Trifolium  fUiforne,     . 

.65 

54,000 

O.to  \ 

4to  1 
{to  i 

11 

hybridom,    .    .    , 

63 

45,000 

0  to 

ll 

pretense, .    .    .    . 

64 

16,000 

0  to 

litol 

1  tol 

4to 

S 

pretense  |j<r«i««,   . 

'64. 

16,000 

0  to  ' 

2 

repens,    ,    .'    .    . 

65 

82,000 

0  to 

U 

*'The  results  in  the  ikt^  last  columns  of  the  pfeca4i^  ti^blA  were 
obtvlaod  by  solving  the  8^  in  finely-sifted  daric  mm,  which  was 
i^'ept  moist  througnout  tho*  Pfocess  of  germination,  to'whfch-is 
i^ttributable  the  circumsta&Ce  of  so  many  of  the  sorts  veffetating  best 
(^  shown  ioU)olumo  IV.)  without  covering,  and  under  rail  exposure 
to  the  ligrht  -  The  combination  of  'shch  ^ave^^1ibI9  «ircumatanoee 
0/  soil  and  moisture  can,  howovor,  seldom  be  caldulated  upon  In 
t  Id  sowing,  therefore  a  covering  of  mould  for  the  seeds,  however 
^'i;;ht,  is  always  advisable.  But  it  will  be  seen,  by  the  results  in 
Column  VI.,  that  a  great  number  of  seeds  must  be  inevitably  lost 
•-  m  over-depth  of  covering,  unless  flie  ground  be  in  all  ca«es  taxb' 
:  J.Iy  prepared  and  pnlvorisod  before  sowing  either  the  natural  ot 
t:rri/Sfia/ grasses.***  . 

From  this  it  la  evident  that  to  scatter  these  tiny  seeds 
over  ^  clod<Jy  surface,  and  then  to  harrow  it,  may  more 

*  Kortou's  CycIopCtdia  ^f  ^^'cwtttfr*— article  "Grassei,"  vol.  i.  p.  999. 


aptly  be  called  bulging  thlin  sovihg  tham.  The  Mowing 
is  a  more  rational  mode  of  proceeding: — l¥heii> time  seeds 
are  to  be  sown  among  winter  wheat,  it  is  expedient  to 
begin  by  nsing  th^  horse-hoe  (supposing  the  whMt  to  bave 
been  drilled),  as- well  to  loosen  the  surfa6d  and  produeo  % 
kindly  bed  for  t&e  seeds  as  to  destroy  weeds.  In  the  case 
of  bioadcasted  wheat,  a  turn  of  the  harrdVrs  secnxes  the 
same  end.  Ip  the  case  of  the  more  recently  sown  barley 
all  that  is  needed  is  to  smooth  the  surface  with  l^e  one* 
horse  roller.  Over  the  ground  thus  prepared  the  small, 
seeds  are  distributed  by  a  broadcast  sowing-machine^ 
which  covers  at  onte  a  space  of  15  or  18  feet  in  width. 
The  covering  is  then  effected  by  simply  rolling  w^tb  the 
smooth  roller,  or  by  dragging  over  the  surface  the  chain* 
harrow,  which  may  either  be  attached  to  the  sowing-machine 
or  to  a  separate  frame ;  or  by  using  Cambridge's  or  CrosskiU's 
roller,  with  a  very  light  chain  harrow  attached  to  it  On 
clay  soils  the  ..cbain-web  is  to  be  preferred;  but  on  loose 
soils  Crosskiirs  roller  imparts  a  beneficial  firmness,  and^ 
with  its  tail-piece  of  chain-web  to  fill  up  the  indentations^ 
gives  an  accuracy  of  finish  ^hich  rivals  the  neatness  ef  a 
newly-raked  garden  plot  We  have  long  regarded  this 
covering  in  of  grass  seeds  as.  the  most  important  use  to 
which  Crosskill's  valuable  implement  is  put.  The  only 
drawback  to  it  is,  that  it  makes  a  heavy  demand  on  the 
horse-power  of  the  farm  at  a  pressing  season.  As  it  eaa 
only  be  worked  in  dry  weather,  it  is  advisa()le,  when  ^e 
land  is  in  trim,  to  work  it  double  tides  by  means  of  a  relay 
of  horses.  This  mode  of  procedure  is  alike  applicable  to 
the  Boiiring  of  mixed  clovers  and  grasses,  and  to  that  of  the^ 
dover^  alone,  and  is  the  course  usually  pursued  in  sowing 
for  one  or  two  years*  "  seeds." 

I  When  it  is  intended  to  lay  down  arable  land  to  grass 
lor  several  years,  or  to  restore  it*  to  permanent  pasture  or 
meadow,  it  is  always  advisiable  to  sow  the  seeds  without  a 
com  crop.  This  doubtless  involves  an  additional  cost  at 
the  outset,  but  it  is  usually  more  than,  repaid  by  the  en* 
hanced  value  of  the  pasture  thus  obtained.  To  grow  tilie 
grasses  well,  the' soil  should  be  -pulverisi^  to  the  depth  o{ 
3  or  4  inches  only,  and  be  full  of  manure  near  the  suiface. 
There  is  no  better  way  of  securing  these  conditions  than 
by  first  consuming  a  crop  of  turnips  on  the  ground  by 
sheep  folding,  and  then  pulverising  the  surface  \rj  mean% 
uf  the  grubber,  hanow,  and  roller,  wiilwut  plouffhing  it  -. 

Mu<£  diversity  of  practice  esiists  in  regard  to  the  kind^ 
and  quantities  of  seeds  used  in  sowing  down  with  a  graix^ 
crop.  In  Scotland  from  2  te  4  pecks  of  ryegrass  seeds^ 
with  from  10  to  14  fi>  of  tiiose  ol  red,  white,  albi£e,  and 
yellow  cloven,  in  about  equal  proportions,  is  a  cQmnv>n 
allowance  for  an  acre.  A  pound  or  two  of  field  parsley  i» 
occasionally  added,  or  rather  is  substituted  for  an  ^ual 
weight  6f  clover,  seeds,  ^e  natural  grasses  are  seldoni 
sown,  and  only  ^en  the  land  is  to  be  Jaid  to  permanent 
pasture.  In  ]SngIand  ryegrass  is  in  mu^  less  repute  than 
in  Scotland,  the  clovers  being  there  very  generally  sown 
unmix^,  and  always  ih.largeY  quantities  thaiDi  we  h^ve 
just  named-^20  ft  per  acre  being  a  common  allowance 
.There  can  be  little  doabt  that  both  these  pl^is  are 
faulty. 

Wheu/a  good  nstnral  pasture  is  carefully  examined,  it  is 
found  to  consist  of  an  amazing  number  of  different  gftussed 
•and  other  plants.  Not  only  does  a  natural  pasture  contain 
a  great  variety  of  herbage  at  any  one  time,  but  it  hes  its 
plants  which  replace  each  other  at  different  seasons;  and| 
some  also  wh^h  are  j)rominent  only  in  wet  years  and  ^efs 
in  dry  one&  The  provisidn  thus  made  for  affording  at  all 
times  such  a  variety  of  food  as  is  a{  once  grateful  and  whole* 
some  to  the  animals  which  browse  on  it,  and  foF  k^zcig^ 
the  ground  fully  occupied  under  evexy  diversity  of  aeasons* 
and  weather,  is  truly  admirable,  and  the  study  c^  i^  well 
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fitted  to  intereat  iknd  instruct  the  husbandman.  The 
importance  of  this  subjeet  ib  beginning  to  be  appreciated 
by  agriculturists;  as  one  proof  of  which  we  now  see  our 
leading  seedsmen  regularly  advertising  for  sale  an  extensive 
list  of  grasses  and  other  pasture  pknts.  Most  of  them 
also,  for  the  guidance  of  their  customers,  point  out  the 
kinds  and  quantities  per  acre  which  are  appropriate  for 
diversity  of  soils  ^fnd  other  circumstances.  We  refer,  as  an 
example  of  this,  to  the  manual  of  Messrs  Lawson  of  Edin- 
burgh, who  have  devoted  much  attention  to  this  subject 
'ihe  following  Tables  will  be  found  useful: — 

'*  I.— For  Alternate  Husrandrt. 

Forl7e«r*iHAy  For  1  yeor^B  Hay 

For  I  year's  Hay.          and  and 

1  year's  pafture.  S  years' Pasture. 

Lolium  italicom 9  9  9 

peroime 18  18  XS 

Dactylis  glomerata —  2  2 

Phleum  pratenae I  2  -                2 

Medicago  lupulina —  11 

TrifoHum  liybridum 12  2 

pratcDse 8  4  2 

pratense  pcrenne  —  2  4 

repcns 2  4  4 


14 


44 


**  For  sheep  postures  it  will  often  bo  found  adTanta^os  to  add 
from  2  to  4  lb  per  acre  of  parsUy  seed  to  the  above  mixtures ;  and 
for  postures  in  Certain  upland  districts  established  practice  will  jus- 
tify the  introduction  of  an  additional  pound  or  two  of^yellow  clover' 
Uledieoffo  lupulina),  together  with  from  2  to  8  tb  of  ribgrass 
{J^Hantaga  laneeolata).  And  for  veiy  heavy  as  well  as  for  peaty 
•oils,  1  to  14  Ib^of  Fhleum  pratente  may  be  added  adTantageonsly, 
both  for  hay  and  pasture. 

••  XL— For  Permanent  Pasture,  No.  I. 

lb 

Alopecums  pratensis. 2 

Dactylis  glomerata 8 

Fostuca  duriuscula 2 

elatior 2 

pratensis 2 

Tjolium  italicam , 6 

pcrenne 8 

Phleum  pratense 2 

Poa  nemoralis  sempervirens 2 

trivialis 8 

MedicAgo  lupulina 1 

Trifolium  pratense 1 

perenne 8 

repens 6 

46 
**  In  certain  coses  the  followmg  additions  to  Table  II.  may  bo 
made— luimely,  1  to  2  lb  each  ofFestuoa  rubra  and  PoaprcUMm's 
on  dry  sandy  soils ;  1  lb  of  Achillea  IfilU/olium,  and  1  to  2  lb 
of  Petrosalinum  sativum  in  sheep  pastures ;  2  lb  chioor/(C^feAortttm 
Inlybut)  in  cattle  postures,  6  or  I6  lb  of  Onobryehis  sativa  and  4 
to  6  lb  of  PUerium  Sanguitorba  (bumet)  in  dry  calcareous  soils. 
When  a  crop  of  hay  is  taken  the  first  year,  both  the  ryegrasses 
iLoliuvi)  may  be  increased  by  a  third ;  and  2  lb  of  Trifolium  pra- 
tente  added.  Also  §  to  1  tb  per  acre  of  AnlKoxanthum  odoratum 
when  occasional  crops  of  hay  are  to  be  taken."  ^ 

When  land  has  been  thus  sown  for  a  pemument  pasture, 
pare  should  be  taken  not  to  allow  a  sheep  to  set  foot  upon 
it  for  the  first  two  years,  for  if  these  industrious  nibblers 
are  allowed  to  crop  the  tender  clover  seedlings  before  they 
are  fully  established  in  the  soil,  they  are  certain  to  remove 
the  crown  from  most  of  them,  and  thus  ruin  the  pasture  at 
the  very  outset.  Innumerable  instances  of  failure  in  the 
attempt  to  obtain  good  permanent  pastures  are  entirely 
owing  to  this  premature  grazing  by  sheep.  The  first  growth 
ahould  therefore  be  mown,  care  being  taken  to  do  so  before 
any  of  the  grasses  have  flowered  Then  roll  repeatedly, 
and  stock  with  young  cattle  only  until  the  second  season 
is  over. 

Having  described  the  means  to  be  used  for  obtaining 
•  *jJJjrto»»'»  Cyckptedia  of  Agriculiure^uilQie  "Grasses,"  voL  L 


good  pastures,  let  us  now  consider  how  to  use  them  pn» 
fitably.  The  art  of  grazing  embraces  the  practical  Bohtioa 
of  two  important  problems,  viz.,  !«£,  How  to  obtain  the 
greatest  amount  and  best  quality  of  herbage  from  any  giTen 
pasture;  and  2df  How  to  oonsome.  this  herbage  by  lire 
stock  so  as  to  make  the  most  of  it  The  grazier  has  erei 
to  keep  in  view  what  is  best  for  his  luaA  and  what  Ib  kst 
for  his  stock;  and  must  take  his  measures  throughout  tie 
entire  season  with  an  eye  to  both  these  objects.  As  regir^ 
the  first  of  them,  experience  yields  the  following  maxlsj 
for  his  guidance: — 

Never  to  stock  his  pastures  ii)  spring  tmtil  genial  weather 
is  fairly  established. 

Never  to  allow  the  grasses  to  ran  to  seed,  nor  parts  of  a 
field  to  be  eaten  bare,  and  others  to  get  rank  and  coaisc. 

Duly  to  spread  about  the  droppiiigs  of  the  cattle,  tc 
remove  stagnant  water,  and  to  extirpate  tall  weed& 

Some  time  about  midsummer  to  make  a  point  of  haTicg 
the  pasture  eaten  so  dose  that  no  dead  herbage  or  **f en- 
gage" shall  be  left  on  any  part  of  it. 

In  what  more  immediately  concerns  the  welfare  of  the 
live  stock  he  is  in  like  manner  taught  in  stocking  h^ 
pastures — 

To  adapt  the  stock,  as  regards  breed,  size,^  condition,  and 
numbers,  to  the  actual  capabilities  of  the  pasturage. 

To  secure  to  the  stock  at  all  times  a  full  bite  of  clear, 
fresh-grown,  succulent  herbage. 

In  -moving  stock  from  field  to  field  to  take  care  th^t  i: 
be  a  change  to  better  fare — ^not  to  worse. 

Pasturage  consists  either  of  natural  herbage  or  of  "  seeds. 
In  the  south-eastern  counties  of  Scotland  there  is  L::]- 
good  old  grass;  all  the  really  fertile  soils  being  empluvti 
in  arable  husbandry,  with  the  exception  of  small  poitiis 
around  the  mansions  of  landowners.  The  pasturo:? 
consists,  therefore,  for  the  most  part  of  the  coltiratid 
clovers  and  grasses.  Comparatively  few  cattle  are  ih:^ 
fattened  on  grass;  the  object  of  graziers  being  rathe::: 
stock  their  pastures  with  young  and  growing  animab,  a:i 
to  get  them  into  forward  condition  for  b^g  aftenr;ird: 
fii«teued  upon  turnips.  The  grazing  season  is  there  sj- 
much  shorter  than  in  England,  old. grass  seldom  affordir: 
a  full  bite  for  a  well-conditioned  bullock  before  the  niidii 
of  May,  or  later  than  the  middle  of  September.  Itu 
quite  otherwise  in  England,  various  parts  of  which  okai 
with  old  grass  lands  oi  the  very  richest  descriptioii,  03 
which  oxen  of  the  largest  size  can  be  fattened  rapidly. 
These,  in  many  cases,  admit  of  being  stocked  towards  the 
end  of  April,  and  under  judicious  management  continue  t? 
yield  excellent  pasturage  for  half  the  year.  When  stocked 
with  cattle  in  fresh  condition,  two  sets  or  "runs'*  are  i<» 
unfrequently  fattened  in  such  pastures  in  the  same  8ec>:r- 
These  grass-fed  cattle  begin  to  come  to  market  eaxlj  i" 
July,  and  for  four  or  five  months  thereafter  constitute  the 
chief  supplies  of  beef  in  our  markets.  ^ 

Cattle  already  well-fleshed  are  alone  soitable  for  tnmicg 
into  these  rich  old  pastures.  When  this  is  attended  to, 
and  care  taken  not  to  over-stock  the  pastures  until  thi} 
yield  a  (ull  bite,  the  progress  of  the  oxen  will  usually  be 
very  rapid.  It  is  now  customary  to  hasten  this  progre^ 
by  giving  about  4  lb  of  oilcake  to  each  beast  daily 
The  dust  and  crumlis  being  sifted  out,  the  Ints  of  cake 
are  strewn  upon  the  clean  swaxd,  from  whence  they^w 
quickly  and  carefully  gleaned  by  the  cattle.  This  is 
usually  a  profitable  practice.  It  brings  the  beasts  iarf^^ 
rapidly,  improves  their  appearance  and  handling  oo^^ 
besides  enriching  the  land,  admits  of  about  ^w/ttf  percent 
more  numbers  being  fed  upon  a  given  acreage.  Th<^•^ 
choice  old  pastures  are  usiially  occupied  in  combination 
with  others  of  inferior  quality.  The  most  forward  lot  of 
cattle  having  been  fattened  and  sold  off  from  the  former, 
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they  are  ready  to  receive  a  fresh  stock.     li  it  is  con- 
templated to  get  them  also  fattened  before  the  expiry  of 
the  season,  they  are  not  put  on  the  best  land  instantly  on 
the  first  lot  being  sold ;  but  a  crowd  of  sheep  or  store- 
beasts  being  turned  upon  it  for  a  few  days,  the  existing 
herbage  is  cleared  off,  and  the  pasture  (Anglice)  "laid  in  " 
or  {ScoUiee)  "hained,"  until  a  fresh  clean  growth  fits  it 
fur  receiving  a  suitable  number  of  the  best  cattle  from  the 
other  pastures.     It  is  inexpedient  to  graze  sheep  promis- 
cuously with  cattle  on  these  best  lands,  as  they  pick  out 
the  sweetest  of  the  herbage,  and  so  retard  the  fattening  of 
the  oxen.     Neither  do  we  approve  of  having  horses  among 
such  cattla ;  not  so  muck  f rum  their  interfering  with  their 
pasturage  as  from  the  disturbance  which  they  usually  cavjse 
by  galloping  about.     This  docs  not  apply  to  the  draught- 
hurses  of  a  farm,  which  are  usually  too  tired  and  hungry 
when  turned  out  from  tlie  yoke  to  mind  anything  but  food 
and  rest,  but  it  is  better  thrift  to  soil  thim ;  and  frolio> 
some,  mischievous  colts  are   unsuitable  companions  for 
sedate,  portly  oxen,     in  favourable  seasons,  the  grass  often 
gruws  more  rapidly  than  an  ordinary  stocking  of  cattle  can 
consume  it,  in  which  case  they  select  the  best  places,  and 
allow  the  herbage  on  some  parts  to  get  rank  and  coarse.     If 
these  rank  places  are  neglected  until  the  herbage  gets  dry 
and  withered,  the  finer  plants  die  out,  the  coarser-growing 
grasses  usurp  the  ground,  and  the  pasturage  is  injured  for 
future  years.     To  check  this  evil  in  time,  these  neglected 
places  should  be  iK6wn,  and  the  grass  either  brought  to 
the  homestead  for  soiling,  or  left  to  dry  where  it  grow ;  in 
which  slate  the  cattle  will  cat  up  most  of  it,  and  be  the 
better  for  it,  especially  if  tlicir  bowels  are  unduly  relaxed 
by  the  succulence  of  the  growing  herbage.     The  remarks 
now  maile  apply  equally  to  all  old  pastures  employed  for 
the  fattening  of  cattle,  although  not  of  the  first  quality. 
All  tliat  is  required  is,  to  observe  a  due  proportion  between 
the  capabilities  of  the  pasturage  and  the  breed  and  size  of 
the  cattle     A  pasture  that  will  fatten  a  fifty-stone  ox  may 
be  quito  inadequate  for  one  of  seventy,  and  the  hardy 
Galloway  or  West  Highlander  will  thrive  apace  where  the 
heavier  and  daintier  shorthorn  could  barely  subsist. 

With  the  exception  of  the  best  class  of  rich  old  pastures, 
grass  is  usually  consumed  to  greater  profit  by  a  mixed  stock 
of  sheep  and  store  cattle  than  by  one  kind  of  animals  only. 
This  holds  true  both  as  regards  the  natural  herbage  of 
pastures  or  water  meadows,  and  cultivated  grasses,  clovers, 
or  sainfoin.  When  old  pastures  and  mixed  **  seeds  "  are 
grazed  chiefly  by  sheep,  the  same  rules  apply  that  have 
already  been  noticed  in  connection  with  cattle.  The  herbage 
should  if  possible  be  fully  established  in  a  growing  state, 
and  so  far  advanced  as  to  afford  a  fuU  bite,  before  the 
pasture  is  stocked  in  spring.  If  the  sheep  are  turned  into 
it  prematurely,  their  dose  nibbling  hinders  the  plants  from 
e»'er  getting  into  a  sUite  of  rapid  growth  and  productiveness, 
and  the  neecssity  imposed  upon  the  stock  of  roaming  over 
ihy  whole  field,  and  keeping  long  afoot  before  they  can 
iilian  enough  tg  appease  their  appetite,  is  prejudicial 
alike  to  them  and  to  their  pastura  The  prudent  grazier 
enJeavoura  to  avoid  these  evils  by  having  stores  of 
swedes  or  mangolds  to  last  until  the  full  time  at  which  he 
may  reckoti  on  having  good  pasturage.  In  distributing 
tlic  flocks  to  different  fields,  the  best  pasturage  is  allotted  to 
tho^se  that  are  in  most  forward  condition.  It  is  advan- 
tagegua  to' have  tho  pastures  so  subdivided  that  one  portion 
may  be  double  stocked  while  another  is  rested.  By  fre- 
quently removing  the  stock  from  the  one  portion  to  the 
other  tho  herbage  of  each  by  turns  gets  time  to  grow  and 
freshen,  and  is  more  relished  by  the  sheep,  and  more  whole- 
some than  when  the  whole  is  tainted  by  their  uninterrupted 
occupation  of  it  In  the  case  of  clover,  trefoil,  sainfoin, 
and  water-meadows,  this  principle  is  yet  more  fully  carried 


out  by  folding  the  flock  and  giving  them  a  fresh  piece 
daily.  Tho  crop  is  thus  eaten  close  off  at  once  in  daily 
portions,  and  the  plants  being  immediately  thereafter  left 
undisturbed,  and  receiving  over  the  whole  area  their  due 
share  of  the  excrements  of  the  flock,  grow  again  more 
rapidly  than  when  subjected  to  constant  browsing  under  a 
system  of  promiscuous  grazing.  This  plan  of  folding  sheep 
upon  such  crops  has  the  same  advantages  to  recommend  it 
as  soiling,  only  that  it  is  cheaper  to  shift  the  fold  daily 
than  to  mow  and  cart  hbme  the  forage  and  cany  back  the 
manure.  In  the  case  of  water-meadows  it  is  the  practice 
to  irrigate  them  afresh  as  each  crop  of  grass  is  fed  off. 
This  is  attended  with  considerable  risk  of  the  sheep  gettmg 
tainted  with  rot,  which  must  be  guarded  against  as  much 
as  possible.  In  the  first  placo,  it  is  well  to  give  them  a  * 
daily  allowance  of  bran,  beans,  or  cake,  and  salt;  and 
besides  this,  to  put  on  this  land  only  such  sheep  as  are 
nearly  ready  for  the  butcher.  They  will  thus  fatten  very 
rapidly,  and  be  slaughtered  before  there  is  time  for  harm 
to  ensue. 

The  modes  of  grazing  which  we  have  now  described  are 
appropriate  for  sheep  in  forward  condition.  The  poorer 
pastures  are  usually  stocked  with  nursing  ewes  and  lean' 
sheep  bought  in  from  higher  grazings.  Lambs,  both  before 
and  after  weaning,  require  dean  pastures,  and  of  course 
frequent  changes.  If  kept  on  tainted  pastures,  they  are 
certain  to  become  subject  to  diarrhoea,  to  be  stinted  in- 
iheii^  growth,  and  to  have  their  constitution  so  weakened 
that  many  of  them  will  die  when  afterwards  put  upon 
turnips.  To  avoid  these  evils,  they  must  be  frequently 
moved  from  field  to  field.  A  sufficient  number  of  store 
cattle  must  be  grazed  along  with  them,  to  eat  up  the  tall 
herbage  and  rank  patches  avoided  by  the  sheep.  After  the 
lambs  are  weaned,  the  ewes  require  to  fare  nither  poorly 
for  a  time,  and  can  thus  be  made  use  of  to  eat  up  the  worst 
pasturage,  and  the  leavings  of  the  young  and  fattening 
sheep.  When  the  latter,  with  the  approach  of  autumn, 
are  put  upon  aftermath,  clover  stubbles,  rape,  cabbages^ 
or  turnips,  their  previous  pastures  should  in  succession  hi 
thickly  stocked  by  the  ewes  and'o^er  store  stock,  so  as  to 
be  eaten  bare  and  then  loft  to  freshen  and  get  reaily 
for  the  e^es  by  rutting-time,  when  they  require  better 
food.  In  depasturing  £eep  on  poor  soils  it  is  usually 
highly  advantageous  to  give  them  a  daily  allowance  of 
grain  or  cake  in  troughs,  which  must  be  shifted  daily,  so  as 
to  distribute  the  manure  regularly  over  the  land.  By  means 
of  this  auxiliary  food  sheep  can  be  fattened  on  land  the 
herbage  of  which  would  not  alone  suffice  for  the  purposa 
It  admits  also  of  a  larger  number  of  sheep  being  kept  per 
acre,  and  of  the  pasturage  being  fed  off  more  closely  than 
could  otherwise  be  dona  The  produce  of  poor  siliceous 
soils,  both  in  grass  and  after  crops,  is  much  increased  by 
the  additional  manuring  and  treading  which 'the  con- 
sumption  of  such  extraneous  food  upon  them  occasions. 

It  is  always  advantageous  to  have  pastures  provided 
with  a  shed,  under  which  the  stock  can  find  shelter  from 
sudden  storms,  or  from  tho  attacks  of  insects  and  the 
scorching  rays  of  the  summer's  sun.  When  such  sheds  jw 
regularly  strewed  with  dried  peat  or  burnt  clay,  mucb| 
valuable  compost  for  top-dressing  the  pasture  can  be 
obtained.  ,  The  dung  of  the  cattle,  thus  secured  and  applied, 
benefits  the  pastures  more  than  that  which  is  dropped 
upon  it  by  the  animals.  Such  clots  require  to  be  spread 
about  from  time  to  time. 

The  temperate  climate  of  Britain  is  so  peculiarly  favoui* 
able  to  the  grovrth  of  the  grasses  and  other  pasture  plants, 
and  to  the  keeping  of  live  stock  with  safe^  in  the  open 
fields  for  a  large  part  of  the  year,  that  the  pr.i«;tice  of  con* 
suming  these  crops  by  depasturing,  as  already  describedj^ 
has  hitherto  been  decidedly  preferred  to  soilin?.    One^n^ 
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sequence  of  tliis  is,  th^t  forage  crops  have  been  compara- 
tively neglected.  There  is  now,  however,  a  growing 
conviction  among  agriculturists  that  it  is  more  convenient 
to  keep  neat  cattic  and  horses,  during  summer,  in  yards  or 
loose  boxes,  and  to  feed  them  with  succulent  forage,  mown 
and  brought  to  them  daily  as  it  is. needed,  than  to  turn 
them  adnft  to  browse  in  the  fieida.  The  pasturing  plan 
is  preferred  by  many  because  it  involves  the  least  labour, 
and  is  alleged  to  be  more  healthful  to  the  animak  In 
behalf  of  the  soiling  plan  it  is  urged  that  a  given  space  of 
ground  under  green  crop  keeps  nearly  twice  as  much  stock, 
when. its  produce  is  mown  and  consumed  elsewhere,  than 
when  it  is  constantly  nibbled  and  trodden  upon ;  that 
housed  cattle  being  exempted  from  the  vicissitudes  of  the 
weather,  the  attacks  of  insects,  mutual  disturbance,  and 
*  the  labour  of  gathering  their  food,  eat  less  and  yet  fatten 
more  rapidly  Uian  they  do  at  pasture ;  that  more  good  b 
gotten  of  their  excrements  when  mixed  with  litter  and 
trodden  down  under  cover,  than  when  dropped  about  in  the 
open  fields ;  and  that  land  from  which  a  green  crop  has 
boen  mown,  when  ploughed  up,  is  freer  of  weeds  and 
(other  things  being  equal)  bears  a  better  corn-crop  than 
that  which  has  been  pastured.  It  is  a  further  recommend- 
ation to  the  soiling  plan  that  it  admits  of  oilcake  or  meal 
being  administered  eJong  with  green 'food  with  a  precision 
and  economy  that  is  unattainable  in  the  pasture  fields. 
There  being  so  many  and  such  cogent  rea^ns  in  favour  of 
the  practice  of  soiling,  we  may  warrantably  anticipate  that 
it  will  in  future  be  much  more  generally  adopted. .  It  is 
proper,  however,  to  notice  that  the  success  of  this  system 
is  absolutely  dependent  on  the  following  conditions; — ^The 
green  food  must  be  mown  and  brought  home  at  least  tvnce 
a-day,  owing  to  the  rapidity  ^th  which  it  ferments  when 
put  together ;  it  must  be  given  to  the  stock  not  less  Uian 
four  times  daily,  and  only  in  .such  quantity  at  each  feed  as 
they  can  eat  clean  up  in  the  interval  betwixt  meals ;  they 
must  have  constant  and  ample  supplies  of  pure  water  and 
of  fresh  litter ;  and,  in  particular,  matters  must  be  so 
arranged  that  there  shall  be  an  unfailing  supply  of  green 
forage  of  the  best  quality  through  the  entire  season.  This 
ts  accomplished  either  by  successive  cuttings  of  one  kind 
of  crop  from  the  same  ground — as  of  irrigated  meadow  or 
Italian  ryegrass — or  by  a  combination  of  such  crops  as 
naturally  come  to  maturity  in  succession,  or  are  made  to 
do  so  by  a  sequence  of  sowings.  From  what  has  been  said 
it  is  obvious  that  soiling  can  only  be  carried  out  successfully 
with  a  moderately  good  soil  and  climate,  a  liberal  use  of 
manure,  and  skill  and  foresight  on  the  part  of  the  farmer. 
With  these,  however,  its  results  will  usually  be  highly  satis- 
factory. It  is  peculiarly  adapted  for  clay  soils,  on  which 
the  culture  of  root  crops  is  attended  with  much  difficulty, 
and  where  there  is,  therefore,  abundance  of  h'tter  for  use 
in  summer,  and  much  need  for  the  soilii\g  system  to  get 
it  converted  into  good  manure. 

?  Section  2. — Natural  Meadow  Grass. 

In  proceeding  to  notice  the  crops  most  usually  cultivated 
in  Britain  for  green  forage  we  shaU  begin  with  natural, 
meadow  grass.  In  the  south-western  parts  of  England 
abundant  crops  of  grass  are  obtained  by  irrigation  with 
water  alone.  .  Our  remarks  wiU  here,  however,  be  re- 
stricted to  those  situations  where  sewage  from  towns  or 
Tillages  is  available.  Wherever  a  few  scores  of  human 
famibes  are  congregated  together,  and  have  their  dwellings 
properly  drained  and  supplied  with  water,  there  is  an 
opportunity  for  manuring  a  considerable  extent  of  meadow 
with  the  sewagc-watcr  accruing  from  them  throughout  the 
year.  The  celebrated  meadows  in  the  environs  of  Edin- 
wirgh  are  interesting  illustrations  of  the  value  of  such 
ifater  for  irrigating  purposes,  and -of  the  astonlsliing  bulk 


of  rich  herbage  which  can  bo  obtained  in  the  course  of  a 
year  from  an  acre  of  luDd  thus  treated.  From  the  thick- 
ness of  the  crop  in  these  meadows,  aqd  the  rank  luxiirUL<£ 
of  its  growth,,  the  grass  must  be  cut  before  it  exceeds  ir- 
inches  in  height,  as  otherwise  the  bottom  gets  bkndhl 
and  the  grass  rots  out  The  mowing  begins  usually  '\h 
April  and  continues  tiU  November,  so  that  by  fitly  pr<> 
portioning  the  head  of  stock  to  the  extent  of  niead:v, 
and. having  the  latter  arranged  in  plots  to  be  mu\^D  in 
regular  succession,  soiling  can  be  practised  throughout  tie 
season  by  the  produco  of  the  meadow  alone.  This  practici: 
is  necessarily  limited  to  situations  where  sewage-water  ii 
available.  The  following  excerpts  from  a  paper  read  befc  re 
the  Royal  Scottish  Society  of  Arts  in  January  1867  Cm 
live  CoUection,  Removal,  and  Disposal  of  the  Be/use  pf  t\'. 
City  of  Edinburgh,  by  Charles  Macpherson,  C.E.,  bur.h 
engineer,  to  which  the  society's  silver  medal  was  awaruLJ, 
will  explain  this  system  and  exhibit  its  results:—^ 

"  The  waters  of  the  CraigcntinDv  Bum,  the  Lochrin  Bara,  th^; 
'Jordan  Bum,  and  the  Broughton  Bum,  are  used  in  irrigating  [-/'. 
.of  the  lands  adjoining  the  course  of  the  rcspectiTe  str^ms.^  T-t 
waters  of  the  Craigentumy  Bum  are  used  for  irrigating  abcc:  H' 
acres;  Lochrin  Bum,  about  70  acres;  Jordan  Bum,  about  11  a  :^ 
and  Brqughton  Bum,  about  5  acres — being  336  acres  in  all  irn: ''1 
by  the  water  flowing  in  these  four  natural  outlets  for  the  draiiu^.  : 
Edinbmgh. 

"T.he  area  within  tlie  city  draining  towards  the  CraigeDtiL  j 
Bum— to  the  meadows  irrigated  by  tne  waters  of  which  1  SoJ 
confine  these  remarks— is  about  one  sooare  mile  and  a  half  in  er; :: 
From  this  district  there  flows  about  vO  cm)Ac  feet  of  spring- vat-ir  - ' 
minute ;  the  surplus  rainfall  being  the  non4ii^sorbea  portioD  •:-  A 
inches  per  annum*,  and  the  sewage  from  a  population  of  hl>. 
persons,  according  to  the  censtis  of  1861,  with  a  water  supply  c:  :.■ 
25  gallons  per  head.  Of  this  population  about  60,000  have  th-  .-^ 
of  water-closets ;  and  excrementidous  matter  from  about  U.oc  : 
20,000  of  the  remainder  finds  its  way  to  the  seweiv  conuectd  y.-^ 
the  bum  at  the  rate  of  about  265  feet  per  minute  of  sewage. 

**  Various  kinds  of  soil  are  imgated.  The  subsoD  of  tlie  [ir,  -i 
the  meadows  nearest  the  city  is  peat,  with  loam  over  it  mt:  t* 
course  of  the  bum ;  while  to  the  northward  it  is  naturally  sand,  I/. 
the  sand  has  been  taken  away,  and  the  ground  made  up  with  n' :  • 
of  buildings,  &c.,  dressed  ofV  with  soiL  Further  down  the  co^-- 
of  the  stream  the  soil  is  reddi&b  day,  or  loamy  clay;  or  sacdy  :i . 
while  at  the  part  of  the  Fig^te  Whins  a4joiiiing  the  aea-shorc  : 
pure  sand,  with  a  coating  or  rich  loam,  varyiiv;  from  1  inch  to  « '- 
6  inches  deep,  entirely  denvcd  from  repeated  applications  d  v.? 
sewage,  no  soil  having  been  ever  spread  over  the  sand.  The  ce  j  * 
soil  IS  neareftt  the  channels  for  conveying  the  sewage  to  tie  '^.i. 
The  meadows  on  the  farm  of  Lochend,  at  Restalri^  and  at  Cr^;^-- 
tinny,  have  a  slope  transversely  to  the  course  of  the  stream,  Tarr:-; 
from  the  steepest  part,  1  in  25,  which  is  of  small  extent,  to  tb^/  I 
in  50,  which  is  the  slope  of  the  greatest  part  of  these  meai.^i 
The  Fi^gate  Whins  were  artificially  levelled  to  allow  of  iiriga^^^ 

*'  It  IS  important  to  remark  that  the  land  (except  the  saiwi  i*  *-- 
Figgate  Whins)  has  becoo  dmined  thoroughly  tb  a  depth  of  4:  * 
below  the  surface.  It  was  found  that  with  shallower  drains  :. 
sewage  was  drawn  off  by  the  drain,  leaving  the  lower  part  of  •- 
^ound  without  irrigation.  At  the  Figgate  Whins  the  sewage  sz^-i 
into  the  sand,  and  oozes  out  upon  the  sea-shore. 

'*  The  kinds  of  grasses  grown  are  Italian  ryegrass  and  mec^^ 
grass.    The  ryegrass  requires  to  be  resown  every  uird  year ;  bj'.  i- 
meadow  ffrass  has  not  reqxiircd  resowing,  not  even  on  tho  Fi^.:  ' 
Whins,  wnich  were  sown  about  forty  years  ago,  when  the  ^.  - 
was  first  irrigated.     Opinions  differ  as  to  which  grass  is  best  adi* 
for  the  purpose;  but  ryegrass  seems  to  produce  the  hearier  c:.." 
The  imgated  ground  is  let  off  in  small  plots  or  squares  for  :- 
season  to  the  highest  bidder.     The  grass  is  cut  by  the  tenr.:  '^ 
required,  so  that  the  onniv^l  vicld  of  any  particular  plot  has  r-.' 
bccD  accunrt  ely  ascertained ;  but  an  average  crop  is  considcxrd  t: 
from  30  to  40  tons  per  acre,  in  four  cuttinra.    The  first  cv*'-  : 
takes  place  at  the  beginning  of  April,  and  the  last  irt  the  cr. 
September,  the  let  of  the  gi-ound  expiring  at  Ist  October.    ^-- 
time  of  cutting  the  intermediate  crops  depends  upon  tlte  wsz:?  : 
the  tenant 

"The  whole  grass  is  eaten  by  abont  8100cow»— thenuinlw  T^\'^ '  -* 
to  the  cnttle  plague — in  Edinburgh,  Newhaven,  Leith«  and  Porto'ri .  \ 
but  afUT  the  fnurtli  crop  is  cut,  ahecp  are  turned  on  some  j^r.-  -' 
the  ground  ahmit  tlie  Ixginning  of  November,  and  remaia  for  ..- 
a  fortuiglit,  should  the  wc.ither  bo  favourable.  The  sbecp  «ij  .-  : 
seem  to  thrive,  however,  although  the  food  is  plentiful  I'te  fr-  • 
hns  Won  found  most  Ruitjxhle  for  feeding  cows — the  attempts  to  •  > 
it  for  feeding  other  animals  having  been  found  not  to  aflswcr.  ii 
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tiie  cost  of  converting  it  into  hay  being  proved  to  be  sucb  as  to 
render  the  process  unprofiUblc. 

"The  pnce  paid  for  the  plots  vanes  considerably,  the  best  being 
known  to  bring  £40  per  acre,  while  others  are  as  low  as  £15  or  £20. 
Last  season,  owing  to  the  cattle  plague,  the  former  high  prices  could 
not  be  obtained.  The  bMt  land  produces  the  heaviest  crop ;  but  on  the 
f  ig^te  Whins,  mere  irrigated  sand,  the  first  crop  is  earlier  in  the 
season— a  matter  of  such  consequence  that,  although  the  annual 
yield  is  less,,  the  rent  paid  for  these  plots  is  about  as  high  as  for  the 
plots  producing  the  heavier  crop.  The  rental  of  the  Figgate  Whins 
prcnous  to  the  irrigation  was,  i  .havo  been  informed,  about  20s.  per 
acra;  whik,  when  Irrigated,  parts  have  been  let  for  some  years  at 
£40  per  acre.  The  only  works  having  been  the  levelling  of  the 
sandy  hillodcs  and  formation  of  chanziels  for  the  sewage — neither 
of  them  ve^  costly  operations-^^nd  the  annual  outlay  being  small* 
the  increased  annual  value  of  that  land  may  be  sUted  at  not  much 
less  than  the  difference  between  the  two  sums. 

"  It  might  be  on  interesting  speculation  to  consider  how  far  the 
cost  of  the  works  necessary  for  coUeeting  and  removing  the  seM-sAe 
from  the  district  of  the  dty  draining  towards  Craigentinny  might 
have  been  defrayed  by  the  advance  of^nt  obtained  oy  the  disposal 
of  the  sewa^  in  irrigating  the  land  along  the  course  of  the  stream. 
The  cost  ofihe  whole  sewerage  works  (including  monv  of  the  branch 
drains)  constructed  within  the  district  in  the  city  which  is  drained 
to  the  Craigentinny  Bum,  may  be  stated  at  £96,000.  Assuming 
that  the  annual  rent  of  the  250  acres  irrigated  wafe  £5  per  acre  on 
m  average  prions  to  being  laid  out  for  irrigation,  while  the  rent 
V3S  rais^  to  iR25,  then  the  difference,  £20  per  acre,  is  the  annual 
value  of  the  irrigation.  TheM  being  250  acres,  gives  £5000  as  the 
return,  or  upwaras  of  5  per  tent  on  the  cost  of  tlie  sewers. 

"  The  produce  of  the  various  irrigated  meadows  round  Edinburgh 
is  sofHciont  to  supply  the  present  demand  for  grass ;  necessitating 
anv  further  application  of  the  sewage  to  some  other  kind  of  crop, 
unless  a  mole  extensive  market  is  obtained  for  the  gross  produced.** 

Section  3. — Italian  Ryegrass. 

Italian  ryegrass  can  be  cultivated  over  as  wide  a  range 
of  soils  and  climate  as  any  forage  crop  which  we  possess, 
and  its  value  for  soiling  is  every  day  getting  to  be  more 
generally  appreciated.  When  first  introduced,  and  indeed 
until  very  recently,  it  was  chiefly  sown  in  mixture  with 
other  grasses  and  clovers  for  pctsturage,  a  purpose  to  which 
it  is  well  adapted  from  its  early  and  rapid  growth  in  spring. 
Its  true  function,  however,  is  to  produce  green  food  for 
coiling,  for  which  purpose  it  is  probably  unrivalled.  It  is 
in  connection  with  the  system  of  irrigation  with  liquid 
manarei  that  its  astonishing  powers  have  been  most  fully 
developed.  When  grown  for  this  purpose  it  is  sown  in 
April,  on  land  that  has  borne  a  grain  crop  after  turnips  or 
eummer  fallow.  If  sown  toUk  a  grain  crop  as  thickly  as 
is  requisite,  it  grows  to  nearly  the  height  of  the  grain,  and 
both  are  injmred.  A  liberal  dressing  of  farm-yard  dung 
is  spread  upon  the  stubble  in  autumn,  and  immediately 
ploughed  in.  In  tJie  end  of  March  or  b^inning  of  April 
the  land  is  prepared  for  the  seed  by  being  stirred  with  the 
grabber  and  tben  well  harrowed.  The  seed,  at  the  rate 
of  4  bushels  per  acre,  is  then  sown  in  the  way  already 
described  for  clover  and  grass  seeds.'  When  the  liquid 
taanure  system  is  practised,  the  crop  is  watered  as  soon  as 
the  young  plants  are  about  an  inch  high,  and  so  rapid  is 
its  growth  ia  favourable  circumstances  that  a  .cutting  of  10 
tons  per  acre  has  in  some  cases  been  obtained  ax  weeks  after 
«owing.  When  there  is  no  provision  ior  supplying  liquid 
manure,  a  top-dressing  of  guano,  nitrate  of  .soda,  soot,  or  the 
first  two  articles  mixed,  is  applied  by  han J-sowing,  care 
being  taken  to  give  this  dressing  when  rain  seems  at  hand 
or  has  just  fallen.  A  similar  topnlressing  is  repeated  after 
each  cutting,  by  which  means  three  cuttings  are  ordinarily 
obtamed  from  the  same  space  in  one  season.  A  very 
great  quantity  of  stock  can  thus  be  supported  from  a  very 
^ted  extent  of  ground.  Tius  grass  is  also  found  to  be 
^^ly  grateful  to  tibe  palates  of  horses,  cattle,  and  sheep, 
^hich  all  thrive  upon  it.  Though  so  very  succulent,  it 
does  not  produce  purging  in  the  animals  fed  upon  it  It 
is  peculiarly  suitable  feeding  for  milch  cows^  as  appears 
^m  the  published  account  at  Canning  Park.     Such  results 


as  those  obtained  by  Mr  Kennedy  and  others  are  not  to 
be  expected  unless  under  similar  conditions ;  but  on  good 
loams,  clean  and  in  good  heart,  and  under  such  treatment  as 
is  described  at  the  beginning  of  this  section,  as  large  crops 
of  this  grass  as  of  red  clover  may  be  reckoned  on,  with  at 
least  equal  feeding  powers,  and  with  a  degree  of  certainty 
which  the  farmer  cannot  now  entertain  in  regard  to  the  latter 
crop.  If  it  is  regularly  mown  when  the  car  begins  to  show, 
and  care  taken  never  to  allow  the  bcea  to  torm,  it  u 
fully  asccrt^ned  that  this  grass  will  grow  abundantly  for 
a  second  year,  with  the  advantage  of  being  ready  for  use  very 
much  earlier  than  in  its  6rst  season.  It  is  sometimes  sown 
in  autumn,  but  those  who  have  had  the  fullest  experience  in 
its  cultivation  give  a  decided  preference  to  spring  sowing, 
either  after  a  grain  crop  which  has  followed  a  green  crop 
or  fallow,  or  at  once  after  turnips.  It  is  of  great  impo^^ 
ance  to  get  fresh  and  genuine  seed.  That  directly  imparted 
from  Italy  yields  the  best  crop  when  otherwise  good  As 
a  proof  of  the  fondness  of  sheep  for  this'  grass,  it  has  been 
observed  that  when  it  had  been  sown  in  mixture  with  red 
clover  and  cut  for  hay,  sheep,  on  being  turned  into  the 
aftermath,  eat  down  the  Italian  ryegrass  in  preferenoo  to 
the  clover. 

Section  4. — Crimson  Clover,  , 

Crimson  clover,  though  not  hardy  enough  to  withstand 
the  climate  of  Scotland  in  ordinary  winters,  is  a  most 
valuable  forage  crop  in  England.  It  is  sown  as  quickly  as 
possible  after  the  removal  of  a  grain  crop  at  the  rate  of  1 8 
lb  to  20  lb  per  acre.  It  is  found  to  succeed  better  when 
only  the  surface  of  the  soil  is  stirred  by  the  scarifier  and 
harrow  than  when  a  ploughing  is  given.  It  grows  rapidly 
in  spring,  and  yields  an  abundant  crop  of  green  food, 
peculiarly  palatable  to  live  stock.  It  is  also  suitable  7or 
making  into  hay.  Only  one  cutting,  however,  can  be 
obtained,  as  it  does  not  shoot  again  after  being  mown. 

Section  5. — Bed  Clover 

This  plant,  either  sown  alone  or  in  mixture  with  ryegrass, 
has  for  a  long  time  formed  the  staple  crop  for  soiling;  and 
so  long  as  it  grew  freely,  its  power  .of  shooting  up  again 
after  repeated  mowings,  the  bulk  of  crop  thus  obtained,  its 
palatableness  to  stock  and  feeding  qualities,  the  great 
range  of  soils  and  climate  in  which  it  grows,  and  its  fitness 
either  for  pasturage  or  soiling,  well  entitled  it  to  this  pre- 
ference. Except  on  certain  rich  calcareous  clay  soils,  it 
has  now,  however,  become  an  exceedingly,  precarious  crop. 
The  seed,  when  genuine,  which  unfortunately  is  very  ofteu 
not  the  case,  germinates  as  freely  as  ever,  and  no  greater 
difficulty  than  heretofore  is  experienced  in  having  a  fuU 
plant  during  autumn  and  the  greater  part  of  winter  ;  but 
over  most  part  of  the  country,  the  farmer,  after  having  his 
'hopes  raised  by  seeing  a  thick  cover  of  vigorous-looking 
clover  plants  over  his  field,  finds  to  his  dismay,  by  March 
or  April,  that  they  have  either  entirely  disappeaS-ed,  or  are 
found  only  in  capricious  patches  here  and  there  over  the 
field.  No  satisfactory  explanation  of  this  clover  failure 
has  yet  been  given,  nor  any  certain  remedy,  of  a  kind  to 
be  applied  to  the  soil,  discovered.  One  important  fact  is, 
however,  now  well  established,  viz.,  that  when  the  crop- 
ping of  the  land  is  so  managed  that  clover  does  not 
recur  at  shorter  intenrals  than  eight  years,  it  grows  with 
much  of  its  pristine  vigour.  The  knowledge  of  this  fact 
now  determines  many  farmers  in  varying  their  rotation  so 
as  to  secure  this  importanl  end.  At  one  time  there  was  a< 
somewhat  prevalent  belief  that  the  introduction  of  beous 
into  the  rotation  had  a  specific  influence  of  a  beneficial  kind 
on  the  clover  when  it  came  next  to  be  sown  ;  but  the  true 
explanation  seems  to  be,  that  the  beans  operate  favour 
ably  only  by  the  incidental  circumstance  of  almost  neces 
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Mxily  Ungtheoing  the  interval  betwixt  the  recorrences  of 
clover. 

When  the  fonr-conrae  rotation  is  foUowed,  no  better 
plan  of  managing  this  process  has  been'  yet  suggested  than 
to  sow  beans,  pease,  potatoes,  or  tares,  instead  of  clover, 
for  one  ronnd,  maldng  the  rotation  one  of  eigjit  years 
instead  of  four.  The  mechanical  condition  of  the  soil 
seems  to  have  something  to  do  with  the  success  or  failure 
of  the  clover  crop.  We  have  often  noticed  that  head-lands, 
or  the  converging  line  of  wheel  tracks  near  a  gateway  at 
which  the  pr^eding  root  crop  had  been  carted  from  a  field, 
have  had  a  good  take  of  clover,  when  on  the  field  generally 
it  had  failed.  In  the  same  way  a  field  that  has  been  much 
poached  by  sheep  while  consuming  turnips  upon  it,  and 
which  has  afterwards  been  ploughed  up  in  an  unkindly 
state,  will  have  the  clover  prosper  upon  it,  when  it  fails 
in  other  cases  where  the  soil  appears  in  far  better  condition. 
If  red  clover  can  be  again  made  a  safe  crop,  it  will  be  a 
boon  indeed  to  agriculture.  Its  seeds  are  usually  sown 
along  with  a  grain  crop,  any  time  from  1st  February  to 
May,  at  the  rate  of  12  lb  to  20  lb  per  acre  when  not  com- 
bined with  other  clovers  or  grasses. 

Italian  ryegrass  and  red  clover  are  now  frequently  sown 
in  mixture  for  soiling,  and  succeed  admirably.  It  is,  hotv- 
ever,  a  wiser  course  to  sow  them  separately,  as  by  substi-' 
tuting  the  Italian  ryegrass  for  clover,  for  a  single  rotation, 
the  farmer  not  only  gets  a  crop  of  forage  as  valuable  in  all 
respects,  but  is  enabled,  if  he  choose,  to  prolong  the  in- 
terval betwixt  the  sowings  of  clover  to  twelve  years,  by 
sowing,  as  already  recommended,  pulse  the  first  round, 
Italian  ryegrass  the  second,  and  clover  the  third. 

These  two  crops,  then,  are  those  on  which  the  arable- 
land  farmer  mainly  relies  for  green  forage.  To  have  them 
good,  he  must  be  prepared  to  make  a  liberal  application  of 
manure.  Qood  farm-yard  dung  may  be  applied  with 
advantage  either  in  autumn  or  spring,  taking  care  to  cart 
it  upon  the  land  only  when  it  is  dry  enough  to  admit  of 
this  being  done  without  injury.  It  must  also  be  spread 
very  evenly  so  soon  as  emptied  from  the  carts.  But  it  is 
usually  more  expedient  to  use  either  guano,  nitrate  of  soda, 
or  soot,  for  this  purpose,  at  the  rates  respectively  of  2  cwt, 
1  cwt,  and  20  bushels.  If  two  or  more  of  these  substances 
are  used,  the  quantities  of  each  will  be  altered  in  proportion. 
They  are  best  also  to  be  applied  in  two  or  three  portions 
at  intervals  of  fourteen  to  twenty  days,  beginning  towards 
the  end  of  December,  and  only  when  rain  seems  imminent 
or  has  just  fallen. 

When  manure  is  broadcast  over  a  young  clover  field, 
and  presently  after  washed  in  by  rain,  the  effect  is  identical 
with  that  of  first  dissolving  it  in  water,  and  then  distribut- 
ing the  dilution  over  the  surface,  with  this  difference, 
namely,  that  the  first  plan  costs  only  the  price  of  the  guano, 
&Cf  and  is  available  at  any  time  and  to  every  one,  whereas 
the  latter  implies  the  construction  of  tanks  and  costly 
machihery. 

Section  Q.^Vetckes, 

Vetches  are  another  very  valuable  forage  crop.  Being 
indigenous  to  Britain,  and  not  fastidious  in  regard  to  soil, 
they  can  be  cultivated  successfully  under  a  great  diversity 
of  circumstances,  and  are  well  adapted  for  poor  soila  By 
combining  the  winter  and  spring  varieties,  and  making 
several  sowings  of  each  in  its  season  at  intervals  of  two 
or  three  weeks,  it  is  practicable  to  have  them  fit  for  use 
from  May  till  October,  and  thus  to  carry  out  a  system  of 
soiling  by  means  of  vetches  alone.  But  it  is  usually  more 
expedient  to  ute  them  in  combination  with  grass  and  clover, 
banning  with  the  first  cutting  of  the  latter  in  May, 
talung  the  winter  vetches  in  June,  recurring  to  the  Italian 
ryegrass  or  clover  as  the  second  cutting  is  ready,  and 


afterwards  bringing  the  spring  vetches  into  use.  Eadi 
crop  can  thus  be  used  when  in  its  best  state  for  cattle  food, 
and  so  as  gratefully  to  vary  their  dietary. 

Winter  Vetches, — ^There  is  no  botanical  difference  betveen 
winter  and  spring  vetches,  and  the  seeds  being  identical 
in  appearance,  caution  is  required  in  purchasing  seed  to 
get  it  of  Che  right  sort  Seed  grown  in  England  is  found 
the  most  suitable  for  sowing  in  Scotland,  as  it  vegetates 
more  quickly,  and  produces  a  more  vigorous  plant  than 
that  which  is  home-grown.  As  the  great  inducement  to 
cultivate  this  carop  is  the  obtaining  of  a  supply  of  nuthtioia 
green  food  whicli  shall  be  ready  for  use  about  the  1st  Ihj, 
and  80  as  to  fill  up  the  gap  wluch  is  apt  to  occur  betwiit 
the  root  crops  of  the  previous  autumn  and  the  ordinary 
summer  food,  whether  for  grazing  or  soiling,  it  is  of  the 
utmost  importance  to  treat  it  in  such  a  way  that  it  may 
be  ready  for  use  by  the  time  mentioned.  To  secure  thii, 
winter  tares  should  be  sown  in  August  if  possible,  but 
always  as*soon  as  the  land  can  be  deued  of  Uie  preceding 
crop.  They  may  yield  a  good  crop  though  sown  in  October, 
but  in  this  case  will  probably  be  veiy  little  in  advance  of 
early-sown  spring  vetches,  and  possess  little,  if  any,  advan- 
tage over  them  in  any  respect.  The  land  on  wluck  tber 
are  sown  should  be  dry  and  well  sheltered,  clean,  and  in 
good  heart,  and  be  further  enriched  by  plou^ng  into  it 
from  12  to  15  loads  of  farm-yard  manure.  Not  less  than 
3}  bushels  of  seed  per  acre  ^ould  be  sown,  to  which  some 
think  it  beneficial  to  add  half  a  bushel  of  wheat  Rye  u 
frequently  used  for  this  purpose,  but  it  gets  reedy  in  the 
stems,  and  is  rejected  by  the  stock.  Winter  beans  are 
better  than  either.  The  land. having  been  ploughed  rather 
deeply,  and  well  harrowed,  it  is  found  advantageous  to 
deposit  the  seed  in  rows,  either  by  a  dnUing-machise  or 
by  ribbing.  The  latter  is  the  best  practice,  and  the  riU 
should  be  at  least  a  foot  apart  and  rather  deep,  that  the 
roots  may  be  well  developed  before  top-growth  tsJcesplaae. 
As  soon  in  spring  as  the  state  of  the  land  and  weather 
admits  of  it,  the  crop  should  be  hoed  betwixt  the  drills,  a 
top-dressing  at  the  rate  of  40  busheb  of  soot  or  2  cwt  d 
guano  per  acre  applied  by  sowing  broadcast,  and  the  rolls 
Uien  used  for  the  double  purpose  of  smoothing  the  smface 
so  as  to  admit  of  the  free  use  of  the  scjrthe,  and  of  pressing 
down  the  plants  which  may  have  been  loosened  by  frost 
It  is  thus  by  early  sowing,  thick  seeding,  and  libml 
manuring,  that  this  crop  is.  to  be*  forced  to  an  early  and 
abundant  maturity.  May  and  June  are  the  monUis  is 
which  winter  vetches  are  used  to  advantage.  A  second 
growth  will  be  produced  from  the  roots  if  the  crop  is 
allowed  to  stand ;  but  it  is  much  better  pr^tice  to  plough 
up  the  land  as  the  crop  is  cleared,  and  to  sow  turnips  npon 
it  After' a  full  crop  of  vetches,  land  is  tisually  in  a  good 
state  for  a  succeeding  crop..  Wlien  the  whole  process  has 
been  well  managed,  tiie  gross  amount  of  cattle  food  yielded 
by  a  crop  of  winter  vetches,  and  the  turnip  crop  by  which 
it  is  followed  in  the  same  summer,  will  be  foiind  consider- 
ably to  exceed  what  could  be  obtained  from  the  fullest  crop 
of  turnips  alone,  grown  on  similar  soil,  and  with  the  suae 
quantity  of  manure.  It  is  vain  to  sow  this  crop  where 
game  abounds. 

Spring  Vetches,  if  sown  about  the  Ist  of  March,  will  be 
ready  for  use  by  let  July,  when  the  winter  yetches  are  just 
cleared  off.  To  obtain  the  full  benefit  of  this  crop,  the 
land  on  which  it  is  sown  must  be  dean,  and  to  keep  it  so 
a  much  fuller  allowance  of  seed  is  required  than  is  usually 
given  in  Scotland.  When  the  crop  is  as  thick  set  as  it 
should  be,  the  tendrils  interwine,  and  the  ground  is  covered 
by  a  solid  mass  of  herbage,  under  which  no  weed  can 
live.  To  secure  this,  not  less  than  4  bushels  of  seed  per 
acre  should  be  used  if  sown  broadcast,  or  3  bushels  if  is 
drills.     The  latter  plan,  if  followed  by  hoeing,  is  certainly 
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tlie  best ;  for  if  the  weeds  are  kept  in.  check  until  the  crop 
is  fairly  established,  they  have  no  chance  of  getting  up 
tfterwards.  With  a  thin  crop  of  vetches,  on  the  other 
band,  the  land  is  so  certain  t*  get  foul,  that  th^y  should  at 
once  be  ploughed  down,  and  something  else  put  in  their 
place.  As  vetches  are  in  the  best  state  for  use  when  the 
£^s  begin  to  form* in  the  pods,  repeated  sowings  are 
made  at  intervals  of  three  weeks,  beginning  by  the  end  of 
February,  or  as  early  in  )l arch  as  the  season  admits,  and 
contisuing  till  May.  The  usual  'practice  in  Scotland  has 
been  to  sow  vetches  on  part  of  the  oat  bre&,  once  ploughed 
from  lea.  SometimeB  this  does  very  Veil,  but  a  far  better 
plan  is  to  omit  sowing  clover  and  grass  seeds  on  part  of 
tbe  land  occupied  by  wheat  or  barley  after  turnips,  and 
having  ploughed  that  portion  in  the  autum»  to  occupy  it 
with  vetches,  putting  them  imUad  qf  " seeds'*  for  one 
revolution  of  the  course. 

When  vetches  are  grown  on  poor  soils,  the  most  pro- 
fitable way  of  using  them  is  by  folding  sheep  upon  them, 
a  practice  very  suitable  also  for  days,  upon  which  a  root 
crop  dtnnot  Mfely  be  consumed  in  this  way.  A  different 
coarse  must,  however,  be  adopted  from  that  followed  when 
turnips  are  so  disposed  oL  When  sheep  are  tamed  in 
open  a  piece  of  tares,  a  large  portion  of  the  food  is  troddes 
down  and  wasted.  Cutting  the  vetches  and  putting  them 
into  racks  does  not  much  mend  t\ie  matter,  as  much  is  still 
palled  out  and  wasted,  and  the  manure  unequally  dis- 
tributed over  the  land.  To  avoid  those  evils,  hurdles  with 
TerticaJ  spars,  betwixt  which  the  sheep  can  reach  with  h^ 
and  neck,  are  now  used.  These  are  set  close  up  to  the 
growing  croQ  along  a  considerable  stretch,  and  shifted  for- 
ward as  the  sheep  eat,  up  what  is  within  their  reach. 
This  requires  the  constant  attentiou  of  the  shepherid,  but 
the  labour  is  repaid  by  the  saving  of  the  food,  which'  being 
always  fresh  and  dean,  does  the  sheep  more  gocki  A 
modification  of  this  plan  is  to  use  the  same  kind  of  hjordles, 
but  instead  of  shifting  them  as  just  described,  to  tnow  a 
Ewathe  parallel  to  them,  and  fork  this  forward  within  reach 
of  the  sheep'  as  required,  repeating  this  as  often  during 
the  day  as  is  found  necessary,  and  at  night  moving  the 
sheep  close  up  to  the  growing  crop,  so  that  they  may  Ue  for 
the  next  twenty-four  hours  on  the  space  which  has  yielded 
food  for  the  past  day.  During  the  night  they  have  such 
pickings  as  have  been  left  on  the  recently-mown  space,  and 
so  much  of  the  growing  crop  as  they  can  get  at  through  the 
spars.  There  is  leas  labour  by  this  last  mode  than  the 
other,  and  having  practised  it  for  many  years  we  know 
that  it  answers  well  lliis  folding  upon  vetches  is  suitable 
either  for  finishing  off  for  market  sheep  that  are  in  forward 
condition,  or  for  recently-weaned  lambs,  which,  after  five 
or  SIX  weeks'  folding  on  this  clean,  nutritious  herbage,  are 
found  to  take  on  more  readily  to  eat  turnips,  and  to  thrive 
better  Upon  them,  than  if  they  had  been  kept  upon  the 
pastures  all  the  autumn.  Sheep  folded  upon  vetches  must 
have  water  always  at  command,  otherwise  they  will  not 
prosper. 

As  spring-sown  vetches  are  in  perfection  at  the  season 
when  pastures  usually  get  dry  and  scanty)  a  common 
practice  is  to  cart  them  on  to  grass  land  and  spread  them 
out  in  wispsy  to  be  eaten  by  the  sheep  or  cattle.  It  is, 
however,  much  better  either  to  have  them  eaten  by  sheep 
where  they  grow,  or  to  cart  them  to  the  homestead. 

Section  7.^Beans. 
The  common  field  bean  has  not  hitherto  been  recog- 
lused  as  an  available  forage  plant  Mr  Mechi  has,  we 
believe,  the  merit  of  first  showing  its  great  value  for  this 
porpose.  In  the  hot  dry  summer  of  1868,  when  pastures 
"itterly  failed,  and  men  were  at  their  wits'  end  hcw  to  keep 
their  Btodc  in  life,  he  had  recourse  to  his  bean  crop,  then  at 


its  full  growth;  and  its  green  pods  filled  with  soft  pulse* 
His  plui  of  using  it  was,  to  mow  the  seeded  quantity 
daily,  pass  it  thnngh  a  chaff-cutter,  and  then  send  it  out 
in  troughs  to  his  shesp  in  their  pastures,  and  to  his  cattlo 
in  their  stalls.  The  quantity-  of  green  food  per  acre  yielded 
by  a  full  crop  of  beans  when  used  in  this  way  is  very  great» 
and  probably  exceeds  that  of  any  other  crop  we  grow.  As 
MrMechi  observed,  oo  first  announcing  his  practice,  '<  no 
farmer  need  to  be  at  a  loss  for  food  for  his  live  stock  who 
has  a  crop  of  beans  at  command."  We  know  that.many 
farmers  availed  themselves  of  this  seasonable  hint  with 
the  very  best  results.  That  preeminently  suocessful 
grazier,  Mr  William  M'Combie,  M.P.,  Tillyfour,  has,  in  his 
instructavc  pamphlet,,  shown  how  useful  it  is  to^havq  a 
few  acres  of  mixed  beans,  peas,  and  tares  ready  to  give  to 
cattle  in  forward  condition  in-  the  montl^  of  August,  by 
laying  down  to  them  daily  on  their  pastures  a  supply  of 
this  very  palatable  and  nounahing  forage:  By  this  ex- 
pedient they  make  rapid  progress  at  a  season  when  they 
wduld  lose  the  condition  they  had  already  gained  if  left 
dependent  on  the  then  failing  pasturage.  We  can  testify 
from  experience  that  we  never  have  our  cattle  make  such 
•xapid  progress  on  any  kind  of  food  as  when  thus  supplied 
with  green  piflse  on  autumn  pastures. 

Section  S.^-Muitard. 

After  a  crop  of  vetches  has  been  consumed,  if  the  season 
is  too  far  advanced  to  admit  of  tumipe  being  sown,  it  is 
not  unusual  tcx  take  a  crop  of  white  mustard  or  crimson 
dover. 

By  means  of  the  crops  now  enumerated,  the  practice  of 
soilipg  can  be  carried  out  in  all  cases  where  it  is  practkabla 

There  are  other  valuable  crops  of  this  kind,  several  of 
which  we  shall  now  describe  ;  but  their  culture  is  either 
limited  by  their  requirements  in  regard  to  soil  and  climate, 
or  attended  with  too  great  expense  to  admit  of  their  com- 
peting  with  those  already  described. 

Section  9. — Sainfoin,  , 

This  veiy  important  forage  plant  would  be  well  entitled 
to  a  more  prominent  place  in  our  list  but  for  the  circum- 
stance that  it  is  only  on  dry  calcareous  soils  that  iti 
excellences  are  fully  developed ;  and  to  these,  accordingly, 
its  culture  may  be  said  to  be  confined.  In  all  the  chaUr 
districts  of  England  sainfoin  occupies  an  important  place 
in  the  rotation  of  crope.  Referring  to  the  chalky  downs 
round  Dsley  in  Berks,  Mr  Caird  says : — "  About  a  tenth 
part  of  the  land  is  kept  under  sainfoin,  in  which  it  remains 
for  four  years,  being  each  year  cut  for  hay,  of  which  it 
gives  an  excellent  crop.  A  farmer  having  40  acres  of 
sainfoin  sows  out  10- acres  and  breaks  up  10  acres  ^ 
annually.  This  goes  regularly  over  the  whole  farm,  the* 
sainfoin  not  returning  on  the  same  field  for  considerable 
intervals,  and  when  its  turn  comes  round  the  fidd  receives 
a  rest  of  four  years  from  the  routine  of  cultivation.  It 
is  then  ploughed  up  in  springs  and  sown  with  oats  on 
one  furrow,  the  crop  of  which  is  generally  excellent,  aa 
much  as  80  bushels  an  acre  not  being  uncommon."  *  The 
seed,  at  the  rate  of  4  bushels  per  acre,  is  drilled  in 
immediately  after  barley  or  oats  has  been  sown,  woricing 
the  dnll  at  hght  angles  to  its  course  whei^  it  deposited  the 
grain.  It  is  frequently  pastured  for  one  or  more  years 
before  being  mown  eitiier  for  green  forage  or  for  hay.  It 
is  sometimes  allowed  to  stand  for  eight  or  ten  years,  but 
the  plan  described  in  the  above  quotation  is  the  more 
approved  one.  A  variety  called  giani  sainfoin  has  been 
introduced  by  Mr  Hart  of  Ashwell,  Herts.  As  compared 
with  this  common  sort  it  is  more  rapid  in  its  growth  u 
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ftprisg;  and  stiU  more  ^o  after  the  first  and  second.cuttings. 
Three  cuttings  for  hay,  and  one  of  these  tLpening  the  seed, 
have  been  yielded  by  it  in  one  year,  and  a  good  eddish 
after  all.  The  yield  from  it  in  the  first  year  after  sowing 
b  large  in  comparison  with  the  common, sainfoin,  from  its 
attaining  maturity  much  sooner ;  but  for  the  same  reason 
it  is  thought  judicious  to  break  it  up  after  three  years, 
crhile  still  in  vigour. 

N  Section  10. — Lucerne. 

Lucerne  is  much  cultivated  as  a  forage  crop  in  France 
and  other  parts  of  the  continent  of  Europe,  but  has  never 
come  into  general  use  in  Britain.    It  is,  however,  frequently 
met  with  in  small  patches  in  districts  where  tie  soil  is 
very  light,  with  a  dry  subsoil.    Its  thick  ta^woots  penetrate 
very  deeply  intg  the  soil;  and  if  a  gool  cover  is  onoe 
obtained,  the  plants  will  continue  to  yiel::  abundant  cuttings 
of  herbage  for  eight  or  ten  years,  provided  they  are  stated  y 
top-dressed  and  kept  free  from  perennial  weeds,     in 
ciUtivating  lucerne,  the  jepround^^mus^  fibrst  be  thoroughlj* 
.cleaned,  and  put  into  good  heart  by  consumiag  a  turuio 
ero])  upon  it  \i4th  sheep.    In  March  or  April,  'he  surface* 
soil  having  first  been  brousht  to*  a  fine  tilth,  the  seed,  a« 
the  rate  of  10  Sb  per  acre,  is  sown  in  rows  15  to  \i 
inches  apart     As  soon  as  the  plants  appear  they  must  be 
freed  from  weeds  by  careful  hoeing  and  hand-weeding, 
repeated  as  occasion  requires.    Little  produce  is  obtained 
from  .them  the  first  season,  and  not  a  very  heavy  cuttii^ 
the  second ;  jbut  by  the  third  year  two  or  more  abur  dant  cropi 
of  herbage  will  be  produced,  peculiarly  suitable- for  horse- 
feed.     It  is  the  slow  growth  of  the  phmts  at  firat|  and  the 
difficulty  of  keeping  them  free  from  weeds  on  those  dry 
soils  which  alone^  are  adapted  for  growing  lucerne,  that 
have  deterred  fanners  from  growing  it  more  extensively 
than  has  hitherto  been  don&     We  have  grown  it  success- 
fully in  Berwickshire  on  a  mniry  soil  resting  on  sandst^e 
rock,  in  an  exposed  situation,  at  an  elevation  of  400  feet 
The  time  to  cut  it  is,  as  with  clover  and,  sainfoin^  when  it 
m  in  full  flower.  • 

\  Section  \\, — Chicory,  diC. 

Chicory,  humetf  coto-parsnip,  and  prickly  co^frey,  all 
known  to  bo  palatable  to  Cattle  and  yielding  a  large  bulk 
of  produce,  have  probably  been  less  carefully  experimented 
with  than  their  merits  deserve.  Although  they  have  long 
figured  in  such  notices  as  the  present,  or  in  occasional 
paragraphs  in  agricultural  periodicals,  they  have  never  yet, 
that  we  are  aware  of,  been  subjected  to  such  a  trial  as 
either  conclusively  to  establish  their  claim  to  more  extended 
culture,  or  to  justify  the  neglect  which  they  have  hitherto 
experienced. 

Section  12.— (7ww  or  Whin. 

Notwithstanding  its  'formidable  spmes,  the  young  shoots 
cf  this  hardy  evergreen  yield  a  palatable  and  nutritious 
winter  forage  for  horses  and  cattla  To  fit  it  for  this 
purpose  It  must  be  chopped  and1>ruised  to  destroy  the 
spmw.  This  IS  sometimes  done  in  a  prunitive  and  laborious 
way  by  laying  the  gorse  upon  a  block  of  wood  anl  beating 
It  with  a  maUet,  flat  at  one  end  and  armed  with  -crossed 
knife-edges  at  the  other,  by  the  alternate  use  of  \ihich  it 
13  l^ed  and  chopped.  There  are  now  a  variety  of 
machines  by  which  this  is  done  rapidly  and  efficiently,  and 
which  are  in  use  where  this  kind  of  forage  is  used  to  any 
o»eBt  TJie  agricultural  value  of  this  plant  h^s  often  been 
overrated  by  theoretical  writers.  In  thocase  of  very  poor, 
dry  soils.  It  does,  however,  yield  much  valuable  food  at  a 
season  when  green  forage  is  not  otherwise  to  be  had.  It 
ts  on  this  account  of  importance  to  dairymen:  and  to 
taeui  It  hah  this  further  recommendation,  that  cows  led 


upon  it  give  much  rich  milk,  ^which  is  free  from  any 
unpleasant  flavour.  To  turn  it  to  good  account,  it  uiust 
be  sown  in  drills,  kept  clean  b  *  hoeing,  and  treated  as  a 
regular  green  crop.  If  sown  in  March,  on  land  fitly  pre- 
pared and  afterwards  duly  car&i  for,  it  is  ready  for  use 
in  the  autumn  of  the  followin£  year.  A  succession  of 
cuttings  of  proper  age  is  obtaiced  fol-  several  yeais  from 
the  same  field.  It  is  cut  by  a  shi  rt  stout  scythe,  and  must 
be  brought  from  the  field  daily  for  when  put  in  a  heap 
after  being  chopped  and  bruised  it  heats  rapidly.  It  i^ 
given  to  horses  tbd  cows  in  combination  with  chopped 
hay  or  straw.  An  acre  will  produce  about  2000  faggou 
of  green  two-yearold  gorse,  weighing  20  lb  each. 

Ths  plant  is  invaluable  in  mountain  sheep-walks.  The 
rounced  form  of  the  furze  bushes  that  are  met  with  in 
such  situations'  shows  hew  dilige 3tly  the  annual  gro^^^, 
as  far  as  it  is  accessible,  is  nibbled  by  the  sheep.  The 
food  and  shelter  afforded  to  them  A  snow-storms  by 
dusters  of  such  bushes  is  of  such  importance  that  the 
wonder  is  our.  sheep  farmers  do  not  bestow  more  pains  to 
have  h  in  adequate  quantity.  Yaung  plants  of  jrhin  are 
flo  kept  down  by  the  sheep  that  they  can  seldom  ittoin  Vj 
a  profitable  size  pnless  proV^"^*^  by  a  U^c^  for  a  few  yecrs 

JectUHg^  1 3.— 2^"i(zc  GrdU, 

The  tusbttv  grass  of  the*  Falkland  Islands  has  oi  hu 
years  attracted  considerable  attention  as  a  forage  piani 
From  its  gigantic  growth,  even  in  those  ungcuiai  region 
and  the  extraordinary  relish  manifested  for  it  by  horses 
and  cattle,  sanguine  hopes  were  entertained  that  ;t  was  tu 
prove  a  truly  valuable  addition  to  dux  present  list  of  forage 
plants-;  but.  the  attempts  hitherto  made  to  intrMuce  it  i: 
Britain  have  not  been  of  a  very  encouraging  kind.  TL. 
only  successful  cases  have  been  in  the  Orkney's  and  il 
Lewis.  Messrs  Lasraon  of  Edinburgh,  who  have  give-u 
much  attention  to  it,  say — ^*  Our  own  experience  leads  tc 
the  conclusion,  that  localities  within  influence  of  the  se^ 
spray,  the  soil  being  of  a  peaty  nature,  are  without  doult 
the  best  adapted  for  the  growth  of  the  tussac;  and  in  sucL 
places  it  is  likely  to  be  of  great,  service,  as  few  othtj 
nutritive  grsssea  will  exist  thera  In  our  own  experi- 
mental grounds  it  does  not  thrive  well;  which  m^} 
perhaps  be  accounted  for  by  the  nature  of  the  soil,  whici 
is  Hght  and  dry.  Eegarding  it^'  value  as  a  fotage  plant 
we  have  before  us  an  analysis  made,  at  our  request,  b 
Professor  Johnston,  the  results  of  which  sho^r  that  *th<r 
tussac  grass  ought  to  be  very  nutritive;*  Propagation,  \l 
the  absence  of  seed,  is  easily  ofie<^,  under  favourabl.: 
circumstances,  by  subdivision  of  the.  jpc^ts.'' . 

We  have  thus  noticed,  all  the  more  important  of  our 
forage  crops  of  ascertained  valua  Additions  will  probablv 
be  mad(p  to  them  from  time  to  time,  especially  frcm  the 
increased  attention  now  bestowed  on  green  czops  pt  all 
kinds.  It  has  lately  been  -suggested  that  maize  and  aUo 
lupins,  although  unfit  for  our  climate  as  grain  crope,  might 
Tath  advantage  be  tried  as  forage  pknts.  ^.  Both  sre 
successfully  grown  for  this  purpose  in  Germany.  Being 
unable  to  withstand  frosty  they  Bhotdd  be  aown  not  earher 
than  May.  The  maize  requires  a  deep  rich  soil;  the 
lupins  again  'are  said  to  do  best  on  li^t  siliceous  soDs. 
Both  should  be  sowii  in  rows  15  tb  18  inches  apart,  and 
seeded  at  the  rate  of  2  bushelb  per  acre.  A  trial  whi^ 
we  made  witii  lupins  (both  the  blue  and  the  yellow  soru) 
in  1858,  on  a  li^t  moorland,  proved  a  total  faHun. 

SecUon  JL-^Eaymahin^. 

Having  spoken  of  the  cultivation  and  nso  in  a  green 

state  <^  herbage  and  forage  crops,  it  remains  to  describe 

the  process  by  which  they  are  preserved  for  use  in  s  d:y 

state,  or  made  into  hay.    On  every  fann  a  supply  uf  gowU 
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hay,  adequate  to  the  wants  ot  its  ovm  live  stock,  is,  or  at 

least  ought  to  be,  statedly  providccL     This  is  no  <loubt 

no  expensive  kind  of  food,  but  on  tha  other  hand  it  is 

highly  nutritious,  and  conduces  much  to  the  hcalthfulness 

of  the  anunals  fed  upon  it     Many  a  valuable  farm  horse 

is  ^annually  sacrificed  to  a  false  economy  m  feeding  him 

solely  on   mnutritious   straw  or  ill-gotten    hay.      The 

owners  oi  suck  stock  would  do  well  to  consider  that  the 

death  of  a  horse  y&urlj,  and  the  impaired  health  and 

condition  of  the  whole  stud,  more  than  counterbalance 

any  saving  that  can  be  effected  by  using  bad  fodder  instead 

of  good.     But  the  great  consumption  of  hay  is  by  the 

numeroos  horses  constantly  required  in  this  country  for 

other  purposes  than  farm  labour     In  the  vicinity  of  towns 

hay  M  therefore  a  staple  agncultural  product,  and  hay- 

making  an  important  branch  of  rural  economy.     It  is  one 

in  the  practice  of  which  English  farmers  generally  excel 

their  brethren  north  of  the  Tweed     In  tlio  counties  near 

the  metropolis,  in  particular,  this  process  is  conducted  with 

admirable  skill 

In  converting  the  grasses  and  forage-  plants  into  hay, 
the  object  is  to  get. quit  of  the  water  which  they  contain, 
amounting  to  nearly  two-thirds  of  their  weight,*with  the 
least  possible  loss  of  their  nutritive  qualities.     In  order  to 
thj3  the  crops  must  be  mown  at  that  stage  of  their  growth 
when  the  greatest  weight  of  produce  with  the  maximum  of 
nutntive  value  can  be  obtained ;  and  then  it  is  necessarr 
«o  to  conduct  the  drying  process  that  the  inspissated  juices 
shall  not  be  washed  out  and  lost  by  external  wetting.     A 
simple  and  aufficiently  accurate  rule  for  determining  the 
first  point  19  to  mow  when  the  plants  are  in  full  flower.     If 
this  stage  is  exceeded,  both  the  qnality  of  the  hay  and  the 
amount  of  the  foggage  or  aftermath  are  seriously  impaired. 
It  follows  from  this  that  mowing  should  be  commenced 
somewhat  earlier  than  the  stage  indicated,  otherwise,  before 
the  whole  can  be  cut  the  last  portion  will  have  exceededf 
the  proper  degree  of  npeness.     By  cutting  a  part  too  soon 
a  slight 'I068  of  weignt  is  incurred,  which,  however,  is 
compensal;ed  for  by  a  better  aftermath;  whereas  if  part  is 
allowed  to  matore  the  seeds,  there  is  a  1*  w  of  weight, 
quality,  and  af termatL     Haymaking,  to  be  done  well,  must 
be  done  quickly,  and  in  order  to  this  a  full  supply  of 
labourers  is  indispensable.     As  a  good  mower  can  cut  on 
an  average  an  acre  in  a  day,  as  many  must  be  engaged  as 
can  overtake  the  extent  of  crop  while  it  is  in  the  best  state 
for  cutting.     It  is  of  great  importance,  too,  to  have  the 
grass  cut  close  to  the  ground.     A  loss  of  from  5  to  10 
per  cent,  on  the  gross  produce  is  frequently  incurred  by 
unskilful  or  careless  inowers  leaving  the  sward  too  high. 
Now  that  efficient  motdng-machines.can  be  had,  this  work 
can  be  performed  with  9  celerity  and  accuracy  hitherto 
unattainable.     To  admit  of  accurate  and  expeditious  mow- 
ing, whether  by  scythe  or  machine,  care  must  be  taken,  at 
the  proper  season,  to  remove  all  stones  and  other  obstruc- 
tions, and  to  make  the  surface  smooth  by  rolling. 

Confining  onr  attention,  in  the  ^  first  place,  to  natural 
meadow  grass,  let  us  glance  at  the  process  as  conducted  by 
those  who  are  most  proficient  in  it.  The  moi^ers  havmg 
commenced  their  work  at  sunrise,  the  haymakers,  in  the 
proportion  of  two  men  and  three  women  to  each  mower,  so 
soon  as  the  dew  is  off,  shake  out  the  swathes  evenly  over 
the  whole  gronnd,  until  they  have  overtaken  as  much  as 
they  can  gef.  into  cocks  the  same  day  This  quantity  they 
now  turn  and  toss  about  as  frequently  as  possible,  getting 
it,  before  evening,  either  into  a  compact  windrow,  or 
forming  it  into  very  small  cocks.  Next  day  these  cocks 
ere  egain  opened  out,  and  as  much  more  of  the  grass  in 
swathe  as  can  be  overtaken,  all  of  which  is  anew  subjected 
to  the  same  repeated  turnings,  and  again,  as  evening 
approaches,   secured  from  dew  and  rain  by  windrowing 


and  cocking;  that  which  is  driest  being  put  into  larger 
cocks  than  on  the  previous  day  If  the  weather  is  hot  and 
parching,  that  which  was  first  cut  is  by  the  fourth  day 
ready  for  the  stack,  and  is  immediately  carried.  A  laige 
rick-cloth  is  drawn  over  the  incipient  stack  until  more  hay 
is  m  condition  to  be  added  to  it,  and  then,  if  weather 
favour,  the  whole  process,  from  mowing  to  stacking,  for  & 
time  goes  on  simultaneously,  and  iB  speedily  completed. 
As  the  building  of  the  stack  proceeds,  its  sides  are,  by 
puUing,  freed  from  loose  hay,  and  straightened;  and  whea 
completed  it  is  thatched  with  the  least  possible  delay.  If 
the  weather  prove  showery,  the  grass  is  left  untouched  in 
the  swathe  until  it  begins  to  get  yellow  on  the  under  side, 
in  which  case  it  is  usually  turned  over  without  opening  out 
until  weather  again  favour.  To  produce  fine  hay,  care 
must  be  taken  to  secure  from  dew  or  rain  by  cocking 
before  nightfall  all  that  has  been  spread  out  during  the 
day — never  to  touch  it  until  dew  or  wet  is  off — ^to  shake 
all  out  so  thoroughly  as  that  the  whole  may  be  dried  alike 
— and  never  to  suffer  it,  after  being  tedded  out,  to  lie  so 
long  as  to  get  scorched  on  one  side.  When  these  operations 
are  conducted  successfully,  the  hay  is  of  a  fine  light-green 
colour,  delightfully  fragrant,  and  retains  its  nutritious' 
matter  unimpaired  To  aecomplish  this  in  our  variable 
climate  much  skill  and  energy,  and  an  ample  command 
of  labour,  are  necessary. 

The  cost  and  labour  of  this  process  are  now,  indeed, 
much  reduced  by  the  use  of  machinery,  consisting  of 
mower,  tedder,  and  rake,  by  means  of  which  a  man  and 
pair  of  horses  can  do  the  work  of  ten  scythemen,  and 
another  man  and  horse  can  toss,  turn,  and  draw  into 
windrows  as  much  grass  as  could  be  overtaken  m  the 
same  time  by  fifteen  peopla  The'  hay-tedder,  moreover, 
shakes  out  the  grass  more  thoroughly  than  it  can  be  done 
by  hand  After  the  hay  iz  gathered  into  rows,  horse  labour 
is  also  sometimes  employed  to  collect  it  into  heaps  by 
means  of  a  sweep,  that  is,  a  piece  of  plank  with  a  rope 
attached  to  each  end  of  it,  by  which  a  horse  draws  it 
along  on  edge,  while  two  lads  hold  it  down,  ^nd  the  hay  is 
thus  pushed  forward  in  successive  portions,  which  are 
then  by  hand  labour  made  into  orderly  cocks.  The  yield 
of  meadow  hay  vanges  fron>  I  to  2  tons  per  acre,  and  the 
cost  of  making  it  is  about  i  s.  per  ton.  In  London  hay 
is  brought  to  market  in  trusses,  each  weighing  66  lb, 
36  of  which  are  called  a  load  In  cutting  up  a  stack 
these  trusses  are  removed  from  it  in  compact  cubes,  which 
are  then  neatly  secured  by  bands  of  twisted  hay. 
^  In  converting  the  cultivated  forage  crops,  such  as  clover 
(either  pure  or  mixed  with  ryegrass),  sainfoin,  lucerne,  or 
vetches,  mto  hay,  the  procedure  varies  considerably  from 
that  pursued  with  the  natural  grassed  A  considerable  * 
part  of  these  plants  consists  ofxbroad  tender  leaves,  which, 
when  scorched  by  the  sun,  become  so  dry  and  brittle  that, 
on  the  least  rough  handling,  they  fly  into  dust,  and  are 
totally  lost  These  crops,  therefore,  do  not  admit  of  being 
shaken  asunder  and  tossed  tbout  like  the  natural  grasses^ 
a  cireumstance  which  unfortunately  forbids  the  use  of 
the  tedding-machine  in  getting  them.  The  swathes  are 
accordingly  left  untouched  until  they  have  got  slightly 
withered  on  the  upper  side,  after  which  they  are  turned 
several  tunes  ^th  as  little  breaking  up  as  possible ;  made 
up  first  into  smaU  cocks,  opened  out  again,  gently  turned, 
and  made  into  larger  cocks,  which  as  speedily  as  possible 
are  carried  and  stacked  These  crops  can  be  stacked  with 
safety  in  a  very  green  state  by  mixing  with  them  frequen 
layers  of  clean  dry  straw,  by  which  the  redundant  juioff' 
are  absorbed,  and  injurious  heating  prevented  The  straw 
thus  impregnated  acquires  a  flavour  which  renders  it  palat" 
able  to  cattle;  but  it  is. advisable,  when  this  practice  is 
adopted,  to  cut  the  whole  into  chaff  before  using  it  as  fodder. 
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When  li  is  desired  to  save  the  seeds  of  Italian  or 
common' ryegrass,  the  crop,  after  bemg  mown,  is  allowed  to 
lie  for  a  day  or  two  in  swathe,  and  is  then  neatly  gathered 
into  sheaves,  bound,  and  stooked,  prccisc4y  like  a  crop  of 
oats.  When  sufficiently  dried,  the  seed  is  either  thrashed 
out  in  the  field,  the  straw  stacked  like  other  hay,  and  the 
6ced  spread  thinly  over  a  granary  floor,  and  tumcxl  several 
times  daily  until  it  is  dry  enough  to  keep  in  a  bin  or 
in  sacks ;  or  the  sheaves  are  built  into  small  round  stacks, 
which  stand  until  the  seed  is  wanted,  when  it  is  thrashed 
out  by  machinery  like  grain. 

Of  lato  years  we  have  frequently  secured  considerable 
<juantities  of  useful  hay  by  mowing  seeds  that  had  been 
pastured  by  sheep  in  the  early  part  of  the  season.  In  July 
we  run  the  mowing-machines  over  such  fields,  taking  care 
to  set  the  cutting-bar  high  enough  to  leave  the  fresh-grown 
herbage  untouched,  and  to  remove  only  that  of  older  and 
taller  growth.  The  mown  stuff  is  left  untouched  for  two 
or  three  days ;  is  then  drawn  together  by  the  horse  rake, 
and  put  into  cocks  for  a  short  time,  or  carted  at  once  to 
the  rick-yard  as  weather  permits.  In  this  way  much 
herbage  that  would  otherwise  go  to  w(U3te  is  converted 
into  useful  winter  fodder,  and  a  fresh-grown  clean  pasture 
secured  for  lambs  or  other  stock. 

CHAPTER  XIV 

CULTIVATED  CROPS— CROPS  OP  LIMITED  CULTIVATION- 

Under  this  head  wo  shall  notice  a  variety  of  crops  which, 
however  valuable  in  themselves,  and  important  to  the 
farmers  of  particular  localities,  are,  from  dne  cause  or  other, 
(lot  adapted  for  general  cultivation. 

Section  1. — Flax, 

Flax  is  probably  the  most  important  of  these  crops.  In- 
deed, from  the  rapid  growth  of  our  linen  trade,  the  growing 
demand  for  linseed  and  its  products,  and  the  fitness  of  the 
soil  and  climate  for  the  successful  growth  pf  flax,  it  is  not 
without  cause  that  its  more  extended  cultivation  has  been 
60  strenuously  urged  upon  our  farmers,  and  that  influential 
societies  have  been  organised  for  the  express  purpose  of 
promoting  this  object  Viewed  merely  as  an  agrictdtural 
crop,  the  cultivation  of  flax  is  exceedingly  6imple,«and 
could  be  practised  as  readily  and  extensively  as  that  of  the 
cereal  crops.  The  difficulty  is,  that  before  it  can  be 
disposed  of  to  any  advantage,  it  must  undergo  a  process  of 
partial  manufacture ;  thus  there  is  requir^  not  only  an 
abundant  supply  of  cheap  labour,  but  such  an  amount  of 
skill  and  personal  superintendence  on  the  part  of  the  farmer 
as  is  incompatible  with  due  attention  to  com  and  cattle 
husbandry.  If  a  ready  and  remunerative  market  were 
available  for  the  fibre  in  its  simple  form  of  flax  straw,  this, 
in  combination  with  the  value  of  the  seed  for  cattle  feeding, 
would  at  once  hold  out  sufficient  motive  to  our  farmers  to 
grow  it  statedly  and  to  any  required  extent  Until  this 
is  the  case,  its  culture  cannot  extend  in  the  corn-growing 
districts  of  Great  Britain.  In  Ireland  and  parts  of  the 
Highlands  of  Scotland,  where  there  is  a  redundant  popula- 
tion much  in  want  of  such  employment  as  the  flax  crop 
furnishes,  and  where  the  climate  is  suited  for  its  growth, 
it  is  Iiighly  desirable  that  its  culture  should*  extend,  and 
probable  that  it  wi]l  do  so.  Flax  prospers  most  when 
grown  upon  land  of  firm  texture  resting  upon  a  moist 
subsoil.  It  does  well  to  succeed  oats  or  potatoes,  as  it 
requires  the  soil  to  be  in  fresh  condition  without  being  too 
rich.  Lands  newly  broken  up  from  pasture  suit  it  well,  as 
these  arc  generally  freer  from  weeds  than  those  that  have 
been  long  under  tillage.  It  is  usually  inexpedient  to  appl/ 
CLcnurc  directly  to  tho  f^ax  crop,  as  the  tendency  of  this  is 
to  produce  ovcr-lajtunancte,  aud  thereby  to  mar  the  quality 


of  the  fibre,  on  which  its  value  chiefly  depends.  For  lla 
same  reason  it  must  bo  thickly  seeded,  the  effect  of  tkj 
being  to  produce  tall  slender  stems,  free  from  bnmchct. 
The  land  having  been  ploughed  in  autumn,  is  prepared  for 
sowing  by  working  it  with  the  grubber,  harrow,  and  roller, 
until  a  fine  tilth  is  obtained  On  the  smooth  snrface  the 
seed  is  sown  broadcast  by  hand  or  machine,  at  the  rateloi 
3  bushels  per  acre,  and  covered  in  the  same  manner  as 
clover  seeds.  It  is  advisable  immediately  to  hand-rake  it 
with  common  hay-rakes,  and  thus  to  removo  all  stones  and 
clods»  and  to  secure  a  uniform  dose  ooiver  of  plants. 
When  these  nre  about  3  inches  long  the  crop  must  be 
carefully  hand-weeded.  This  is  a  tedious  and  expensive 
process,  and  hence  the  importance  of  sowing  the  crop  on 
land  as  free  as  possible  from  weeds  of  all  kinds.  To  obtauj  • 
flax  of  the  very  finest  quality  the  crop  must  be  pollod  as 
soon,  as  the  flowers  fall,  but  in  the  improved  modes  of 
steeping,  whether  by  Schenck's  or  Watt'a  patent^  the  value 
of  the  fibre  is  not  diminiahed  by  allowing  the  seeds  tu 
mature.  It  must  not,  however,  be  allowed  to  become  deoil 
ripe,  but  should  be  pulled  whenever  the  seeds  appear,  oo 
opening  the  capsule,  to  be  slightly  browiwooloiind  Tho 
pulling  requires  to  be  managed  with  much  cara  It  is 
performed  by  men  or  women,  who  seize  a  small  quantity 
with  both  hands  and  pull  it  by  a  slight  jerking  effort  The 
important  point  to  be  attended  to  is  to  keep  the  butts  eveo 
as  suecessive  quantities  are  seized  aad  twitched  from  the 
ground  MThen  a  convenient  handful  has  been  pulled  it  is 
laid  on  the  ground,  and  the  next  paxsUel  to  it  at  a  foot  or 
so  apart  The  next  handfuls  are  laid  across  theses  and  so 
on  until  a  small  pile  is  made,  after  which  another  is  begua 
After  lying  in  this  position  for  a  few  days,  the  seed-vessels 
or  bolls  are  separated  f roin  tlie  flax  by  l^tuig  each  handfol 
separately  and  pulling  the  top  throu^  a  rippie  or  iron 
co^ib  fixed  upon  a  piece  of  plank.  Ab  many  of  these 
handfuls  as  will  make  a  small  sheaf  are  then  laid  veiy 
evenly  together,  and  bound  near  both  ends  with  bands 
formed  of  a  few  stems  of  flax.  These*  sheaves  are  set  np 
in  stooks,  and  when  dry  enough  to  keep  without  heating 
are  stacked  and  thatched  until  an  opportoni^  occurs  of 
disposing  of  the  flax  straw.  Sometimea  the  flax  is  bo\uHi 
into  sheaves  and  stooked  as  it  is  pulled,  and  treated  exactly 
like  a  grain  crop.  In  this  case  Uie  seed  ia  separated  firoa 
the  straw  by  passing  the  head  of  each  sheaf  betiwoen  iron 
rollers.  The  only  objection  to  this  plan  is  that  the  bolls  of 
separate  sheaves  get  so  entangled  iii  each  other  as  to  raider 
it  exceedingly  difficult  to  handle  them  in  carrying  the  crop, 
and  in  building  and  taking  down  the  8tack8,*without  diar 
arranging  the  sheaves  and  wasting  mucH  straw  and  seed 

it  would  be  tedious  to  enter  here  into  a  minute  detail  of 
the  ordinary  method  of  sepsrating  the  flax  fibre  from  the 
woody  part  of  the  stem.  Suffice  it  to  say  that  in  tbe 
ordinary  practice  the  sheaves  or  beets  of  flax  straw  arc 
immersed  in  a  pit  or  pool  filled  with  clear  soft  water.  The 
sheaves  are  kept  under  water  by  kying  boards  upon  them 
loaded  with  stones  to  keep  them  down.  Hers  tbe  flax 
undergoes  a  process  of  fermentation  by  which  the  parts  are 
separated.  About  nine  or  ten  days  are  usually  required  for 
this  purpose,  but  this  is  much  influenced  by  the  temperatore. 
A  good  deal  of  skill  and  close  watching  is  required  to  know 
exactly  when  it  has  been  watered  enough.  The  flax  is  now 
taken  from  the  pit  and  evenly  spread  upon  a  smooth,  dean, 
recently-mown  meadow,  where  it  lies  for  about  ten  days 
more,  receiving  several  turnings  the  while.  When  the 
retting,  as  this  is  called,  is  perfected,  the  flax  is  carefully 
gathered  up  when  perfectly  dry,  and  again  tied  into  sheaves, 
in  which  state  it  is  stored  under  cover  until  the  breaking 
and  scutching  can  be  overtaken. 

All  this  necessarily  requires  much  skilful  watching  uii 
nice  manipulation,«»-more,  as  w^  b^vQ  already  sai^  ^  ^ 
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coio{>atibIe  with  the  other  aTocations  ot  an  extensive  fanner. 
There  are,  however,  improved  modes  of  accomplishing  this 
preliminary  manufacture  of  flax  whicii,  wherever  estab- 
hshedf  pave  the  way  for  the  growth  of  flax  as  an  ordinary 
field  crop.    For  these  see  article  Flax.  . 

The  extent  of  flax  cultivation  in  Ireland  is  considerable, 
bat  the  acreage  has  been  gradually  diminishing  during 
lata  yean  In  1864  it  reached  the  maximum,  301,693 
acres;  next  year  it  fell  to  251,433.  Since  1869  it  has 
steadily  declined,  there  being  229,252  acres  in  flax  crop 
that  year,  and  only  122,003  in  1872.. 

Hempf  although  at  one  time  very  generally  grown  in 
Great  Britain,  is  now  so  rarely  met  with  that  it  is  unneces- 
90^ij  to  enter  into  details  of  its  cultivation. 

Section  2. — Hops, 

The  hop  is  an  important  crop  in  several  of  the  southern 
counties  of  England.     Although  an  indigenous  pknt,  it 
was  originally  brought  into  England  for  cultivation  from 
Flanders  in  1525.     It  is  cultivated  to  a  considerable  extent 
in  Belgium,  Bava^  in  the  United  States  of  America,  and 
more  recently  in  Australia.     Hops,  as  is  well  known,  are 
chiefly  used  for  pres^ving  and  imparting  a  peculiar  flavour 
to  beer.     Probably  the  only  parte  of  the  hop  flower  which 
enter  into  the  composition  of  the  beer  afe  the  seeds,  and 
the  yellow  glutinoua  matter  which  surrounds  the  outer  in- 
teguments of  the  seed,  i&d  lies  at  the  bottom  of  the  petals. 
This  yeUow  matter  (technically  termed  the  condition  of  the 
hop)  has  an  intensely  bitter  taste,  and  emits  a  peculiar  and 
very  agreeable  aroma,  which,  however,  is  extremely  volatile ; 
'  and  henee  the  neoessity  for  cloee  packing  as  soon  as  possible 
after  the  hope  u«  dried.     When  kept  over  a  year,  much 
of  tfaiB  aroma  flies  off,  and  hence  new  hops  ate  indispensable 
in  brewing  the  first  Idnds  of  beer.     Several  varieties  of  the 
hop  are  cultivated  in  England.     Of  these,  the  Famham 
and  Oanterhury  wkxtMnei   and  gokUn^s  are  esteemed 
the  finest     These  are  tall  varieties,  requiring  poles  of 
from  14  to  20  feet    The  grapet\  so  called  from  grow- 
ing in  dusters,  and  of  whidi  there  are  several  varieties 
of  various  quality,  require  poles  from  10  to  14  feet  long. 
Jone^4,  adapted  for  lighter  a^d  inferior  land,  reqtiires 
these  but  8  to  10  feet     The  colegatea  are  a  hardy  and 
lateHripenio^  variety,  which  grow  best  on  stiff,  soils ;  and 
the  Flemish  redbine,  only  cultivated  from  its  less  liability 
than  the  other  to  be  attacked  by  the  aphis  or  black  blight 
The  hop  is  a  veiy  exhausting  crop  for  the  land,  requir- 
ing to  be  planted  only  on  the  most  fertile  soils,  and  to  have 
them  sustained  by  f  req  lent  and  large  dressings  of  manure 
rich  in  nitrogen.    Hops  are  prindpaUy  cultivated  in  the 
counties  pf  Kent,  Sussex,  Surrey,  Hants,  Worcester,  and 
Hereford,  and  to  a  more  limited  extent  in  Essex,  Suffolk, 
and  N<fttingham.    The  best  quality  of  hops  are  grown  at 
Fsnliaiii  in  Kent,  upon  the  outcrop  of  the  upper  greensand 
f ormalion,  from  whence  the  phosphatic  nodules  or  coproUtes 
now  80  weH  known  in  the  manure  market  are  obtained. 
In  1871  the  land  under  hop  cultivation  in  Great  Britain 
measored  60,030  acres;  in  1872  it  amounted  to  61,927 
acre^  of  which  there  were  in  Kent  37,927,  in  Sussex  9738, 
and  in  Hereford  6106  acres. 

la  Coimiag  a  new  plantation,  the  ffroond  toon  after  Michaelmas 
ia  treacbec  to  the  oepth  of  18  inches,  if  it  has  previously  been 
in  oMsdow  or  old  pasture,  taking  care  not  to  bury  the  sorfaoe-soil 
abav«  half  tkat  depth.  Snbeoil-plonghing  will  suffice  with  land 
tbat  IS  ia  tillage.  If  the  land  is  wet,  drains  are  made  from  4  to 
5  feet  deep  UcT  with  pipes,  and  a  foot  of  broken  stones  over  them, 
to  pfevent  the  roots  of  the  hops  from  obstructing  the  pipes.  The 
<ftiit««ce  betwsen  the  drains  is  determined  by  the  necessities  of  each 
caac  Perfect  draining  is  essentiaV  to  the  success  of  the  crop ;  and  the 
hops  tn  planted  in  squares  or  triangles  at  equal  distances,  varjring 
frooa  6  to  7  feet,  according  to  the  fertiliW  of  the  soil  and  the 

^ter  or  less  Iniuriaat  habit  of  groi^lh  of  the  variety  selected. 

:  iilaiits  are  raised  by  cutting  off  the  lavers  or  shoots  of  the  pre- 


ceding year,  which  are  heddv^  out  during  the  month  of  March  is 
ground  previously  prepared,  and  in  the  succeeding  aacumu  becom< 
what  are  called  nursery  plants  or  bedded  sets.     Early  io  November 
these  are  planted,  one,  two,  or  three  being  used  for  a  hill  according 
to  the  strength  of  the  plants.    Care  must  be  taken  to  introduce  a 
sufficient  number  of  maU  plants,  six  hills  to  the  acre  being  deemed 
sufficient    The  presence  of  these  is  found  to  induce  earlier  matu- 
rity,  and  to  improve  both  the  quality  and  weight  of  the  cropc 
The  ground  must  at  all  times  be  kept  free  from  weeds  and  havea 
good  depth  of  pulverised  soiL    From  the  first,  a  stick,  6  feet  high 
or  so,  is  placed  to  each  hill,  to  which  all  the  young  bines,  as  thev 
shoot  out  during  summer,  must  be  tied.     A  liberal  dressing  of 
suDerphosphate  of  lime  and  guano  is  in  June  hoed  in  around  each 
hill,  which  is  repeated  in  J3y,  under  which  treatment  2  or  3  cwt 
of  hops  is  obtained  the  first  year,  in  addition  to  a  crop  of  mangolds, 
turnips,  or  potatoes,  grown  m  the  intervals  between  the  hills.    On 
newly  broken  up  ground  lime  is  applied  the  following  spring. 
When  a  plantation -has  been  established,   the  annual  routme  of 
cultuie  begins  in  autumn,  as  soon  as  the  crop  has  been  gathered, 
when  the  haulm  is  stripped  from  the  poles,  and  stored  away  ss  a 
substitute  for  straw.      The  poles  are  stacked  or  piled  in  quantities 
of  400  or  500,  at  regular  distances  on  the  ground.     During  winter 
they  are  sorted  and  repolnted  when  required,  and  new  ones  substi* 
tuted  for  those  that  are  broken  or  decayed ;  this  work  and  the 
carrying  on  of  manure  being  accomplished  in  frosty  weather.    The 
ground  is  dag  over  by  the  fork  at  this  season.    In  March  the  earth 
Is  removed  from  the  plants  by  a  beck  or  pronged  hoe  till  the  crown 
is  exposed,  that  the  plant  may  be  pruneo.    immediately  after  this 
the  poles  are  set,  the  len^ith  and  number  of  these  for  each  hill 
depending  upon  the  kind  of  hops  and  amount  of  growth  anticipated. 
They  are  fixed  into  holes  made  for  them  by  a  hop-bar.    As  the 
season  advances,  the  ground  is  hoed  and  aflain  dug  or  stirred  hy  a 
nidget  or  scarifier  drawn  by  a  horse.    Early  in  May  the  bines  or 
young  shoots,  as  soon  as  long  enough,  are  tied  to  the  poles  with 
rushes  or  bast    This  tying  is  repeated  several  titaies  as  the  bines 
eet  higher,  and  has  even  to  be  done  by  step-ladders.    In  June  the 
hops  are  eaithed  up  or  killed,  at  which,  time  weak  plants  get  a 
dressing  of  guano.    Throughout  the  summer  weeds  axe  destroyed  as 
they  appear,  and  the  sol  kept  loose  by  the  nidget  or  the  hand-hoe.    II 
poles  are  blown  over  hy  high  winds,  they  are  immediately  replaced. 
The  nicking  of  the  hops  usually  begins  about  the  second  week  in 
Septemoer,  and  furnishes  ample  employment  for  sevend  weeks  to 
the  SQtire  population  of  the  districts,   and  to  a  la^ve  influx  of   • 
stranj^;  men,  women,  and  children  all  en^iging  m  it     The 
hop-pickers  are  arranged  into  companies,  and  are  supplied  with 
baskets  or  bins,  holding  7  or  8  bushels  each,  which  are  gauged 
with  black  lines  inside  to  save  the  trouble  of  measuring.    Each 
company  is  under  the  superintendence  of  a  hop^baillfT,  who  Keeps  an 
account  of  the  earnings,  kc    Under  him  are  several  men  called 
pole-pullers,  whose  duty  it  is  to  supply  the  pickers  with  poles  of 
hops,  and  to  assist  in  carrying  the  picked  hops  to  the  carts.    They 
nse  an  iron  lever  called  a  hop-dog  in  pulling  up  the  poles.    The 
hope  are  picked,  one  by  one,  into  the  bins,  care  being  taken  that  no 
bunches,  nor  leaves,  nor  mouldy  hops,  are  included.     The  hops  are 
dried  in  kilns  or  oast-houses,  on  floors  of  haircloth.    Great  improve- 
ments  have  been  made  of  late  years  in  the  construction  of  these  oasts. 
Much  nice  discrimination  is  required  in  managing  the  drying  so  as 
to  produce  the  best  quality  of  hope.    As  soon  as  they  are  removed 
from  the  kiln  they  are  packed  into  pockets,  which  during  tb 
process  are  suspended  from  a  hole  in  the  floor,  and  the  hops  trodde. 
into  them  by  a  man.    This  is  now  done  more  accurately   hy 
machines,  in  which  a  piston  presses  the  hops  into  the  pockets. 
Hop-growing  is  ahazaroous  speculative  business,  the  return  at  timet 
being  vezy  great,  and  at  other  times  not  covering  expenses.    This 
arises  from  uie  liability  of  the  hop  to  the  attacks  of  insects,  but  more 
especislly  to  blight  and  mould.    The  blight  is  caused  by  innumer* 
able  hordes  of  the  Aphis  humuli,  which  sometimes  destroy  the  plants 
altogether.    The  mould  is  a  pansitical  fungous.     It  is  believed  that 
a  means  has  at  last  been  disoovex>id  of  checking  the  ravages  of  these 
assailants,  by  enveloping  each  plant  separately  in  a  light  covering, 
and  subjecting  it  to  the  rhmes  of  tobacco  in  tne  case  of  Uigbi,  and 
to  a  cloud  of  powdered  brimstone  in  the  case  of  mildew.     In  blight 
years  it  usually  happens  that  some  grounds  altogether  escape,  in 
which  case  the  returns  firom  them  are  enormous,  owing  to  tho 
enhanced  price. 

Section  Z.^^Smgar^Beet. 

The  Silesian  white  beet  hias  long  been  cultivated  in 
various  states  of  continental  Europe  for  the  production  of 
sugar,  and  in  several  of  them  is  now  a  staple  product  of 
very  great  value  .and  importance.  After  several  abortive 
attempts  to  introduce  this  industry  into  our  own  country,  it 
seems  at  lost  to  have  obtained  a  firm  footing  in  Endand, 
through  the  enterprise  and   perseverance  of   Mr  Jamcft 
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Duncan,  sugar-refiner,  of  Mincing  Lane,  LOTidon,  who  five 
years  ago  erected  the  necessary  buildings  and  machinery 
«t  Lavenhain,  in  Suffolk  Through  the  kindness  of  Mr 
Duncan  we  are  enabled  to  submit  to  our  readers  the  foUow- 
tng  details  regarding  this  most  mtercstmg  enterprise. 

The  sugar  factory  at  Lavenham  was  erected  in  186S, 
•Ithough  not  completed  until  February  18G9  Mr  Duncan 
had  .first  of  all  contracted  with  various  farmers  in  that 
neighbourhood  to  grow  beet  for  bim  at  the  price  of  20s. 
per  ton  of  clean  root**,  delivered  at  his  factory,  with  the 
option  to  the  growers  of  receiving  back  the  resulting  pulp 
at  ]  2s.  per  vton,  if  removed  as  mada  Mr  Duncan  also 
procured  from  the  continent  the  necessary  supplies  of 
seed  of  the  best  sort,  and  furnished  the  growers  with  in- 
structions as  to  the  proper  mode  of  cultivation.  In  grow- 
ing mangolds  farmers  try  to  grow  the  largest  possible  weight . 
per  acre,  and  for  this  purpose  they  manure  heavily,  and 
^vo  the  individual  plants  ample  space.  This  will  not  do  in 
the  case  of  sugar-beet,  as  if  is  found  that  small  roots  are 
nchest  m  sugar,  and  that  2^  lb  eaoh  is  the  best  size  to 
aim  at  The  endeavour,  therefore,  must  be  to  have  the 
roots  small  individually,  and  yet  to  secure  a  good  weight 
per  acra  As  the  part  of  the  bulb  that  grows  above  ground 
contains  very  little  sugar,  a  further  object  is  to  have  as 
'  little  of  it  exposed  to  light  as  possible.  All  this  is  accom- 
plished by  so^ving  the  crop  in  rows  about  1 6  inches  apart, 
and  leaving  the  plants  close  to  each  other.  If  all  is  well 
managed,  the  crop  should  jrield  from  15  to  20  tons  of 
cleaned  roots  per  acre.  The  delivery  of  the  roots  at  the 
factory  begins  about  the  end  of  September,  when  they  are 
carted  direct  from  the  field  as  they  are  pulled.  The  exi- 
gences of  wheat-sowing  and  other  field  labour  at  that 
season  induce  the  growers  to  store  a  considerable  part  of 
iheir  beet  crop  at  home,  and  to  deliver  it  at  the  factory 
from  time  to  time  as  they  can  overtake  this  heavy  cartage. 
The  roots  lose  weight  rapidly  when  kept  in  clamps,  to 
cover  which  a  little  extra  price  is  given  as  the  season 
advances.  The  convenience  of  fehe  growers  is  much  fur- 
thered by  this  arrangement ,  but  it  sometimes  results  in 
irregular  supplies,  and  consequent  loss  to  the  manufacturer. 

Owing  to  the  extreme  drought  of  1868  the  beet  was 
late  in  being  sown,  and  the  crop  was  small,  amounting 
only  to  1200  tons,  but  it  was  exceedingly  rich  in  sugar. 
The  following  season  was  moist,  and  the  yield  per  acre  good, 
\>\xt  the  area  under  crop  was  small,  and  the  total  quantity 
4elivcr©d  at  the  factory  about  3000  tons.  The  year  1870 
was  again  an  extremely  hot  and  dry  one,  with  a  gross 
produce  of  4500  tons,  which  yielded  1 2  per  cent  of  syrup. 
The  produce  in  1871  was  6000  tons,  yielding  10  per 
«cnt  of  synip,  and  that  of  1872  exceeded  7000  tons  of 
very  good  roots ;  but  the  wetness  of  the  season  and  strikes 
amyng  tho  labourers  so  pro^cted  the  factory  work,  that 
instead  of  being  completed  in  December  it  was  prolonged 
^otil  March,  and  the  percentage  of  sugar  was  smaller  than 
it  ought  to' have  been.  The  particul^  of  this  last  crop 
»re  as  followa.  The  total  weight  of  clean  toqU  from  571 
teres  was-*- 


Delivered  fresh  from  tlic  fields. 
Clamped  by  growers  at  their  fumis. 


2370  tom^ 
5485    .. 

7855    „ 


Of  the  571  acits,  89    by    2  gr(m'crs  averaged  17  tons  per  ncrc. 
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86  that  with  a  total  average  of  13J  tons  per  acre,  two-tliirds 


of  the  crop  averaged  15  tons,  and  the  remaining  tliinhnW 
9 J  tons.  The  proportion  of  feeding  pulp  has  been  h::-: 
in  1871  and  1872, — ^both  having  been  moist  seasons,--i:i 
has  been  22  per  cent  of  the  weight  of  the  roots,  b 
1870  it  was  only  19  per  cent  The  detaib  of  the  dispcs.} 
of  the  pulp  from  crop  1872  are  also  interesting.    Of  I2c6 

tons  of  pulp  purchased  by  nine  farmers— 
• 
597  tons  were  taken  by  one, 
326        „        by  another, 
116        „        by  another^ 
95  .      „        by  another,  not  a  grower  of  beet 

In  addition  to  those  quantities  sold,  about  500  tou 
tvero  stored  at  the  factory,  wliere  at  the  same  time  abcii 
100  tons  of  crop  1871  were  still  on  hand,  and  in  exceOei.i 
condition.  To  this  latter  fact  we  can  add  our  own  testi 
mony,  having  been  favoured  by  Mr  Duncan  with  a  sam;  \^ 
of  it  after  it  had  been  eighteen  months  in  store,  when  ^e 
found  it  perfectly  sweet  and  good,  retaining  unim]>air.^J 
the  taste  and  smell  of  fresh  beet-root  The  mode  of  stcds; 
the  pulp  is  very  simple.  On  a  piece  of  dry  ground  a  trec6 
is  dug  out  about  7  feet  wide  and  1  fopt  deep.  Into  tL  s 
trench  the  pulp  is  firmly  trodden  by  the  feet  of  the 
labourers,  and  gradually  drawn  to  a  point,  precisely  :is  b 
done  in  storing  roots.  The  whole  is  then  covered  witr' 
earth  to  the  depth  of  1 2  inches ,  and  thus  stored,  the  pu^p 
keeps  well  for  two  or  three  years.  In  using  it,  it  thin  crL<i 
from  the  outsides'is  rejected.  *In  Germany  and  Auitrij 
tanks  of  brick-work  are  used  to  economise  s[>acc,  but  is-i 
in  France  or  Belgium".  Three  tons  of  this  pulp  arc  esti- 
mated to  be  equal  in  feeding  value  to  one  ton  of  good  bsy. 
Hitherto  farmers  give  the  preference  to  fresh-made  pul 
but  Mr  Duncan  regards  this  as  quite  a  mistake,  as  in  li3 
own  practice  he  finds  that  pulp  a  year  old  is  a  better  feedir; 
material  than  when  newly  made.  In  1872  he  fattenctl  f«> 
cattle  on  pulp  three  years  old,  and  in  the  summer  of  1573 
he  had  CO  cattle  consuming  the  surplus  of  the  prcvii-- 
season.  These  cattle  (27  yearlings  and  33  two-year-olL' 
consumed  daily  35  cSvt  of  pulp  and  4  cwt  of  cut  d.- 
(of  hay  and  barley  straw)  mixed  together.  The  ol.ia 
beasts  received  daily  in  addition  7  lb  each  of  bean-uieal,  o:< 
which  ration  they  made  good  progress.  To  meet  the  «wt 
age  difficulty,  Mr  Duncan  contracted  that  year  {1S"> 
with  one  grower  to  perform  the  haulage  of  2000  tons  ci 
beet  roots  a  distance  of  5  miles  by  a  truction  engine. 

Several  joint-stock  companies  have  been  formed  f:: 
prosecuting  this  industry,' but  Mr  Duncan's  is  the  oclv 
factory  as  yet  in  actual  operation.  It  b  known  also  tb; 
Mr  Lawes  and  Dr  Gilbert  have  for  several  years  b^ri 
engaged  in  extensive  experiments  on  sugar-beet,  and  vr.t2 
most  successful  results 

The  manufacture  of  sugar  from  beet-root  tias  attained  to 
very  great  dimensions  on  the  continent  of  Europe.  It  i^ 
known  that  from  the  crop  of  1872  there  has  been  pn>dacc''l 
1 ,025,000  tons  of  sugar,  worth  £24  per  ton,  and  250,0Cj 
tons  of  molasses,  worth  J^3  per  ton,  and  that  new  factoncs 
some  of  them  on  a  gigantic  scale,  are  now  in  course  if 
erection.  A  most  important  fact  conneefed  with  tL!:i 
rapidly-extending  industry  is  that  the  erection  of  a  s'cpr 
factory  is  immediately  accohipanied  by  an  inaprovcment  la 
the  agriculture,  and  an  increase  in  tho  value  of  the  land, 
of  the  surrounding  district  In  many  places  farmers  giuiijf 
contract  to  supply  beet-root  at  18s.  per  ton  for  ten  year?* 
on  condition  that  they  receive  back  pulp  in  fair  proporticn 
to  the  quantity  of  root  supplied  by  thenu  Russia  pn- 
duces  the  finest  quality  of  beet,  instances  being  known  in 
which  the  roots  yielded  10  per  cent  of  loaf-sugar.  Ttere 
are  good  grounds  for  concluding  that  Russia  wHI  at  eo 
very  distant  date'  take  a'  prominent  place  as  a  £np> 
producing  country. 

There  seems  at  present  a  reasonable  prospect  that  the 
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cultivation  of  sugarrbeet  will  bo  adopted  in  various  parts 
of  our  ovm  country.  It  has  already  been  proved  that  the 
beet  grown  in  the  south-eastern  counties  of  England  is 
nchsr  in  sugar  than  that  produced  in  the  north  of  France. 
And  it  seems  well  worth  while  to  ascertain,  by  careful  es- 
periment^  whether  in  certain  parts  of  Scotland,  such  as  the 
Lothiaiis,  Fife,  and  the  carses,  sugar-beet  could  not  with 
advantage  be  substituted  for  the  precarious  and  exhausting 
potato  crop.  The  repeal  of  the  sugar-duty  would  give  a 
peat  stimulus  to  this  enterprise,  and  should  be  pressed  for 
,n  the  interest  of  our  native  agriculture. 

Section  L'^-Chicory  (Jor^  iu  Boots), 

The  very  extensive  and  constantly  increasing  consump- 
tion of  the  roots  of  chicory  as  a  substitute  for  coffee,  renders 
it  now  an  agricultural  crop  of  some  importance.  The  soils 
best  adapted  for  its  growth  are  deep  friable  loams.  The 
process  of  cultivation  is  very  similar  to  that  required  for 
«he  carrot,  excepting  only  that  it  is  not  sown  earlier  than 
ibe  first  week  of  May,  lest  the  plants  should  run  to  seed, 
^lien  this  happens,  such  plants  must  be  thrown  aside 
vhen  the  crop  is  dug,  else  the  quality-  of  the  whole  will 
)e  injured.  About  4  !b  of  seed  is  the  quantity  to 
iow  per  acre,  either  broadcast  or  in  rows.  The  latter  is 
undoubtedly  the  best  mode,  as  it  admits  of  the  land  being 
kept  clean,  and  yields  roots  of  greater  weight  The  crop  is 
ready  for  digging  up  in  November.  A  long  stout  fork  is  the 
beat  implement  for  this  purpose.  In  using  it,  care  must 
be  taken  to  get  out  the  roots  entire,  not  only  for  the  sake 
of  the  roots,  but  to  lessen  an  inconvenience  attendant  on 
Uie  culture  of  this  plant,  namely,  that  the  fragments  left  in 
the  soil' grow  amongst  the  after  crops,  and  are  as  trouble- 
some as  wteds.  The  roots,  when  dry,  are  carefully  washed, 
:ut  into  thin  slices^  and  kiln-dried,  when  they  are  fit  for 
.he  coffee-grinder.  FroAi  1  to  1^  tons  per  acre  of  the  dried 
root  is  an  average  produce. 

Section  5. — Oil-yielding  Plants, 

Various  plants  are  occasionally  cultivated  in  Britain  for 
the  sake  of  the  oil  which  is  expressed  from  their  ripened 
seeds.  We  have  already  noticed  the  value  of  flax-seed  for 
this  purpose,  although  the  fibre  is 'the  product  fwhich  is 
shiefiy^had- in  view  in  cultivating  it  The  plants  most 
commonly  sown  expressly  as  ^il-yielding  crops  are — rape 
\Bramca  Napus),  colza  {Bratsica  eampesiris  oleifera);  gold 
of  pleasure  (Camelina  s€Uiva)f  and  the  poppy  (Papaver 
iomniferum).  Rape  ia  the  plant  roost  frequently  and  ex- 
tensively grown  for  the  production  of  oil.  The  colza  is 
said  to  yield  better  crops  of  seed  than  the  other  species. 
This  plant  is  much  eultiyated  in  Flanders  for  this  purpose. 
In  Great  Britain  it  seems  rather  on  the  decline.  *  It  is 
chiefly  on  rich  alluvial  soils  that  this  crop  is  grown.  For 
a  seed-crop  rape  is  sown  in  June  Or  July,  precisely  in  the 
manner  already  described  for  turnips.  The  young  plants 
are  thinned  out  to  a  width  of  6  or  8  inches  apart,  and 
afterwards  kept  clean  by  hoeing.  The  foliage  may  be 
eaten  down  by  sheep  early  in  autumn,  without  injuring  it 
for  thb  production  of  a  crop  of  seed.  In  spring  the  horse 
and  hand  hoe  must  be  used,  and  the  previous  application 
of  1  or  2  cwt  of  guano  will  add  to  the  productiveness 
of  the  crop.  It  suits  weU  to  lay  down  land  to  clover  or 
grass  after  a  crop  of  rape  or  turnip  seed,  and  for  this  pur- 
pose the  seeds  are  sown  at  the  time  of  giving  this  spring 
culture.  The  crop  must  be  reaped  as  soon  as  the  seeds  are 
observed  to  acquire  a  light  brown  colour.  The  reaping  is 
managed  precisely  as  we  have  described  in  the  case  of 
beans.  As  the  crop,  after  being  reaped  and  deposited  in 
separate  handfuls  on  the  ground,  very  soon  g<3Ui  dry  enough 
for  thrashing  and  as  the  seed  is  very  easily  shed  after  this 
u  the  cose,  this  process  must  be  performed  as  iupidly  as 


possible.  Sometimes  it  is  conveyed  to  the  thrashiug-mdl 
on  harvest  carts,  on  which  a  cloth  is  stretched  to  save  the 
seeds  knocked  out  in  the  loading  and  unloading,  but  more 
usually  the  flail  is  used  on  temporary  thrashing-floors  pro 
vided  in  the  field  by  spreading  down  large  cloths.  The 
crop  is  gently  lifted  from  the  ground  and  placed,  heads 
innermost,  on  a  blanket  which  two  persons* grasp  by  tha 
corners,  and  carry  to  the  thrashing-floors.  A  large  number 
of  people  are  required  to  push  this  process  through  rapidly, 
for  unless  the  crop  is  quickly  handled,  a  great  loss  of  seed 
ensues.  The  seed  is  immediately  spread  thinly  upon  a 
granary  floor,  and  frequently  turned  until  dry  enough  to 
keep  in  sacks,  when  it  is  cleaned  and  disposed  of.'  On 
good  soil  and  in  favourable  seasons  the  yield  sometimes 
reaches  to  40  bushels  per  acre.  The  haulm  and  husks 
are  either  used  for  litter  or  burned,  and  the  ashes  spread 
upon  the  land.     It  makes  good  fuel  for  clay-burning. 

Section  6. — Seeds  of  Agricultural  Crops, 

In  the  case  of  seed-corn  it  is  customary  for  farmers 
either  to  select  from  the  best  of  their  own  growth,  to  ex- 
change with  or  purchase  from  neighbours,  or,  if  they  wii^h 
a  change  from  a  different  locality,  to  employ  a  commission- 
agent  to  buy  for  them.  In  all  districts  there  are^carcful 
farmers  who,  by  occupying  land  that  produces  grain,  of 
good  appearance,  and  being  at  pains  to  have  good  and  puro 
sorts,  are  stated  sellers  of  seed-corn,  and  manage  in^tlvi;! 
way  to  get  a  few  shillings  more  per  quarter  for  a  part  uf 
their  produce.  It  is  therefore  only  in  the  case  of  new  and 
rare  varieties  that  professional  seedsmen  ordinarily  deal  in 
seed-corn.  There  are,  however,  other  field  crops,  such  as 
clovers,  .grasses,  turnip,  mangold,  carrots,  winter  vetches, 
(ka,  the  seeds  of  which,  to  a  large  extent,  pass  thfongh  the 
hands  of  seedsmen,  and  the  growing  of  which  is  restricted 
to  particular  districts,  and  is  in  the  hands  of  a  limited 
number  of  farmers.  These  seed  crops  are  sometimes  very 
remunerative  to  th,e  grower;  btit  are  hazardous  ones  for 
farmers  to  attempt  at  their  own  risk.  The  only  safe  course 
is  to  grow  them  at  a  stipulated  price,  to  the  order  of  some 
thoroughly  respectable  seedsman,  and  to  hold  to  the  pro* 
duction  of  t^e  particular  kind  or  kinds  which  he  req  'ht^ 
This  applies  in  a  less  degree  to  the  clovers,  and  to  the 
more  commonly  cultivated  grasses,  than  to  the  other  seeds 
just  referred  to.  Such  an  arrangement  is  beneficial  to  all 
concerned. 

We  have  already  described  (chap,  xiii  sec.  13)  the  mode 
of  saving  tJie  seeds  of  Italian  or  common  ryegr^^  *  i^^  ^ 
other  grasses  are  managed  in  the  same  way,  it  ia  unneces- 
sary to  say  more  regarding  them. 

It  is  only  in  the  southern  parts  of  England  that  clover 
is  grown  for  the  sake  of  its  seeds.  When  it  ia  meant  to 
take  a  crop  of  seed,  the  clover  is  fed  off  with  sheep,  or 
mown  early  in  the  season,  and  then  allowed  to  produce  ita 
flowers  and  ripen  its  seeds.  -  This  preliminary  eating  or 
cutting  over  causes  the  plants  to  throw  up  a  greater 
number  of  seed-stems,  and  to  yield  a  fuller  and  more  equa^ 
ripening  crop.  The  crop  is  mown  when  the  seeds  are  see^ 
to  be  matured.  In  the  case  of  whitie  clover  the  cutting 
takes  place  while  the  dew  is  upon  the  crop,  as  working 
amongst  it  when  dry  would  cause  a  loss  of  seed.  After 
mowing  and  turning  the  crop,  the  ground  ia  raked  with 
close-toothed  iron  rakes,  to  catch  up  loose  heads.  The 
thrashing  is  a  twofold  process — first  the  separation  of  the 
heads  or  cobs  from  the  stem,  called  "  cobbing,"  and  then 
of  the  seeds  from  the  husks,  called  "  drawing.''  This  was 
formerly  accomplished  by  a  Laborious  and  tedious  process 
of  thrashing  with  flails,  but  it  is  now  done  by  machinery^ 
In  favourable  seasons  the  yield  is  about  5  or  6  bushels 
(of  70  lb  each)  per  acre. 

Turnip  seed  is  the  next  most  important  crop  of  this  kiud. 
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From 'the  strong  pudency  in  the  best  varieties  of  turnips 
and  swedes  to  degenerate,  and  the  readiness  with  which 
they  hybridise  with  each  other,  or  with  any  member  of  the 
family  BroMica^  no  small  skill  and  pains  are  needed  to 
raise  seed  that  can  be  depended  upon  to  yield  roots  of  the 
best  quality.  Turnip  seed  is  saved  either  from  selected 
and  transplartted  roots,  or  from  such  as  have  been  soxvn 
for  the  express  purpose,  and  allowed  to  stand  as  they  grow. 
The  first  plan,  if  the  selection  is  made  by  a  competent  judge, 
is  undoubtedly  that  by  which  seed  of  the  purest  quality  is 
obtained.  But  it  is  an  expensive  way,  not  only  from  the 
labour  required  in  carrjing  U  out,  but  from  the  yield  of 
seed  being  generally  much  less  than  from  plants  that  have 
not  been  disturbed.  Professional  seed-growers  usually  re- 
sort to  a  coznpromise  by  which  the  benefit  of  both  plans  is 
secured,  viz.,'  by  selecting  with  great  care  and  transplant- 
ing a  limited  number  of  bulbs,  and  saving  the  seed  obtained 
from  them  to  raise  the  plants  which  are  to  stand  vor  their 
main  seed  crop.  The  latter  are  carefully  examined  when 
they  come  into  bloom,  and  all  plants  d"estroyed  the  colour' 
of  whose  flower  varies  from  the  proper  shade.  Turnips 
tJiat  are  to  bear  seed  are  purposely  sown  much  lat^r  in  the 
season  than  when  intended  to  produce  cattle  food,  as  4t  is 
found  that  bulbs  about  1  lb  weight  are  less  liable  to  be 
injured  b>(  frost  or  to  rot  be/ore  the  seed  is  matured,  than 
those  of  larger  size.  The  management  of  a  turnip-seed 
crop,  both  as  regards  culture  and  harvesting,  is  identical 
with  that  of  rape  for  its  seeds,  which  has  already  been 
described. 

3fiistard. — Both  the  white  and  brown  mustard  is  culti- 
vated to  some  extent  in  various  parts  of  England.  The 
former  is  to  be  found  in  every  garden  as  a  salad  plant ; 
but  it  has  of  late  been  coming  into  increasing  favour  as  a 
forage  crop  for  sheep,  and  as  a  green  manure,  for  which 
purpose  it  is  ploughed  dowq  when  about  to  come  into 
Uower.  The  brown  mustard  is  grown  solely  for  its  seeds, 
which  yield  the  well-known  condiment.  When  white  mus- 
tard is  cultivated  for  its  herbage,  it  is  sown  usually  in 
July  or  August,  after  some  early  crop  has  been  removed. 
The  land  being  brought  into  a  fine  tilth,  the  seed,  at  the 
rate  of  12  lb  per  acre,  is  sown  broadcast,  and  covered  in 
the  way  recommended  for  clover  seeds.  In  about  six  weeks 
it  13  ready  either  for  feeding  ofT  by  sheep  or  for  ploughing 
down  as  a  preparative  for  wheat  or  barley.  Wliite 
mustard  is  not  fastidious  in  regard  to  soil.  When  grown 
for  a  seed  crop  it  is  treated  iu  the  way  about  to  be  de- 
scribed for  the  other  variety.  For  this  purpose  either  kind 
requires  a  fertile  soil,  as  it  is  an  exhausting  crop.  The 
seed  is  sown  in  April,  is  once  hoed  in  May,  and  requires 
no  further  culture.  As  soon  as  the  pods  have  assumed  a 
brown  colour  the  crop  is  reaped  and  laid  down  in  handfuls, 
which  lie  until  dry  enough  for  thrashing  or  stacking.  In 
removing  it  from  the  ground  it  must  be  handled  with  great 
care,  and  carried  to  the  thrashing-floor  or.  stack  on  cloths, 
to  avoid  the  loss  of  seed.  The  price  depends  much  on  its 
bemg  saved  in  dry  weather,  as  the  quality  suffers  much 
from  wet  The  yield  varies  from  20  to  30  bushels 
per  acre,  and  the  price  from  1  Os.  to  208.  per  bushel  It 
is  chiefly  grown  on  rich  alluvial  soils  in  the  south-eastern 
counties  of  England.  This  great  evil  attends  its  growth, 
that  the  seeds  which  are  unavoidably  shed  in  harvesting 
the  crop  remain  in  the  soil,  and  stock  it  permanently  with 
what  proves  a  pestilent  weed  amongst  future  crqps. 

Marka  Gardening. — In'^Essex  and  Kent  no  inconsider- 
able extent  of  land  is  annually  occupied  in  growing  the 
seeds  of  the  staple  crops  of  our  kitchen  and  flower  gardens. 
Wholesale  seedsmen  contract  with  farmers  to  grow  these 
beeds  for  them  at  a  stipulated  pnce. 

The  growth  of  fruits  and  of  culinary  vegetables  is  in 
venous  parts  of  Great  Britam  an  important  department  of 


farming — for  the  scale  on  which  it  is  conducted  allies  it 
quite  as  much  to  agriculture  as  to  horticulture.  la  tU 
counties  contiguous  to  London  thousands  of  acres  are 
occupied  in  growing  vegetables  and  in  producing  imiL 
Very  large  numbers  of  persona  find  employment  in  ihce* 
market  gardens.  The  system  of  cultivation  pursued  in 
them  is  admirable.  The  soil  is  trenched  two.  spits  deep 
for  nearly  every  crop ;  it  is  heavily  manured  and  kcp; 
scrupulously  clean  by  incessant  hoeing.  Whenever  a  crup 
is  removed,  some  other  suited  to  the  season  is  instantly  pn\^ 
in  its  place,  and  nqt-an  inch  of  ground  is  suflered  to  b« 
unproductive.  A  young  farmer,  bent  on  knowing- Ls 
business  thoroughly,  could  not  occupy  a  few  months  to  bct*^r 
purpose  than  by  placing  himself  under  one  of  these  clevc: 
market  gardeners. 

Kent  has  long  been  peculiarly  celebrated  for  its  orchanii 
The  best  of  them  are  on  the  borders  of  the  greensand  for- 
mation, or  ragstone  as  it  is  provincially  called.  Apples, 
pears,  plums,  cherries,  and  nuts  are  produced  In  iDimcr.se 
quantities.  The  filbert  plantations'  ak)ne  are  said  t^* 
occupy  5000  acres.  .An  abundant  and  cheap  supply  o: 
fruit -and  vegetables  for  the  inhabitants  of  our  towns  a 
undoubtedly  an  important  object,  and  is  likely  to  occu[  y 
increased  attention  wherever  a  suitable  soil  and  exposure, 
with  facility  of  carriage  by  railway,  are  combined.  In 
Cornwall  and  in  the  Channel  Islands  the  cultivation  of 
brocoli  and  early  potatoes  is  an  important  and  growing 
industry. 

.  CHAPTER  XV. 

LIVE  STOCK.— HOBSES. 

The  breeding  and  rearing  of  domesticated  jmimald  Vzz 
ever  been  a  favourite  pursuit  in  Great  Britain,  and  hrj 
been  carried  to  greater  perfection  than  any  other  dcpartu  eiit 
of  rural  affairs.  In  no  other  country  of  similar  extent  caa 
so  many  distinct  breeds  of  each  class  of  these  animals  U 
found — most  of  them  excellent  of  their  kind,  and  admirably 
adapted  to  the  particular  use  for  which  tliey  arc  designed. 
Observing  the  usual  order,  we  notice  first  ZTorsef. 

^ection  I. '^Breeds, 

Here  Ve  shall  confine  our  attention  to  those  breeds  which 
are  cultivated  expressly  for  the  labours  of  the  farm ;  for 
although  the  breeding  of  saddle-horses  is  chiefly  cam.i 
on  by  farmers,  and  forms  in  some  districts  an  import.mt 
part  of  their  business,  it  does  not  seem  advisable  to  trent 
of  it  here.  It  is  a  department  of  husbandry  requiring  sucL 
a  combination  of  fitness  in  the  soil,  climate,  and  enclosnrei 
of  the  farm,  of  access  to  first-class  stallion^  and  of  uve 
and  judgment  on  the  part  of  the  farmer,  that  few  indccu 
of  the  many  who  try  it  are  really  successftd.  The  mcrali 
tpo  of  the  society  into  which  the  breeding  of  Uus  class  of 
tiorses  almost  necessarily  brings  a  man  ia  so  unwbole- 
some,  that  none  can  mingle  in  it  freely  without  experienc- 
ing to  their  cost  that  "  evil  communications  corrupt  ^c-A 
manners."  We  have  noted  it  as  a  fact  of  peculiar  sign  ti- 
cance,  in  this  connection,  that  of  the  few  men  whe  rea'  y 
make  money  by  this  business,  scarcely  one  desires  to  sec  i; 
prosecuted  by  his  sons. 

The  immense  size  and  portly  presence  of  the  Bnglu^ 
black  horse  entitle  him  to  priority  of  notice.  This  breed  j 
widely  diffused  throughout  England,  though  found  diie^r 
in  the  midland  counties.  It  is  in  the  fiens  and  rich  pi-^ 
tures  of  these  counties  that  the  celebrated  dray  horses  uf 
London  are  bred  and  reared.  These  horses  are  too  ^i**^ 
and  heavy  for  ordinary  farm*work,  and  would  not  be  bred 
but  for  the  high  prices  obtained  for  them  from  the  great 
London  brewers,  wh6  pride  themselves  on  the  great  size, 
majestic  bearing,  and  fine  condition  of  their  team  horseB. 
The  breeders  of  these  horses  employ  brood  mares  and  yooog 
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colta  exclusively  for  their  farm-'work-  the  colts  are  highly 
fed,  anjl  worked  very  gently  until  four  years  old,  when 
they  are  sold  to  the  London  brewers,  often  at  very  great 
prices.  The  same  breed  is  largely  used  in  England  for 
ordinary  farm  labour,  although  not  found  of  such  gigantic 
proportions  as  .in  thosie  districts  where  they  are  bred  for 
the  special  destination  just  referred  to.  Although  very 
docile,  their  short  step,  sluggish  gait,  large  consumption  of 
food,  and  liability  to  foot  lameness,  render  them  less  pro- 
fitable for  ordinary  farm-work  than  the  breeds  about  to  be 
mentioned. 

The  Suffolk  Punch  is  a  well-marked  breed  which  has 
loDg  been  cultivaCod  in  the  county  from  which  it  takes  its 
name.  These  horses  are,  for  the  most  part,  of  a  sotrel, 
bay,  or  chestnut  colour,  and  are  probably  of  Scandinavian 
origin.  They  are  compact,  as  their  name  imports,  hardy, 
very  active,  and  exceedingly  honest  pullers.  These  horses 
at  one  time  were  Tery  coarse  in  their  form  and  rather  slow ; 
but  they  have  now  been  so  much  improved  in  form  and 
action  that  we  find  them  the  chief  prize-takers  at  recent 
exhibitions  of  the  Royal  Agricultuhd  Society. 

The  Cleveland  Bays  are  prOperly  carriage-horses;  but 
still  in  their  native  districts  they  are  largely  employed  for. 
6e]d  work.  Mr  Milbum  says — "  The  Cleveland,  as  a  pure 
breed,  is  losing  something  of  its  distinctiveness.  It  is 
running  into  a  proverb,  that '  a  Cleveland  horse  is  too  stiff 
for  a  hunter,  and  too  light  for  a  coacher  /  but  there  are 
still  remnants  of  the  breeds  though  less  carefully  kept'di^ 
tinctive  than  may  be  wished  by  advocates  of  purity.''  Still, 
the  contour  of  the  farm-horses  of- Cleveland  hasihe  light- 
ness, and  hardiness,  and  steadiness  of  the  breed;  hnd'it 
ifl  singular  that  while  the  lighter  soils  have  horses  more  cal- 
culated for  drays,  the' strong-land  fianner  has  "Vie  compact 
and  smaller,  but  comparatively  more  powerful  animal" 

In  the  ^rth-eastem  counties  of  England,  and  the  ad- 
jacent Scottish  borders,  compact,  clean-legged,  active  horses, 
of  medium  size,  with  a  remote  dash  of  blood  in  them,  are 
generally  preferred  to  those  of  a  heavier  and  slpwer  kind. 
One  needs  only  to  see  how  such  horses  get  along  at  turnip- 
sowing,  or  with  a  heavy  load  in  a  one-horse  cart,  to  be 
convinced  of  their  fitness  for  the  general  work  of  a  farm. 

TTie  Clydesdale  H<yrseM  are  not  excelled  by  any  cart  breed 
in  the  kingdom  for  general  usefulness.  They  belong  to  the 
larger  class  of  cart-horses,  sixteen  hands  boing  an  average 
height  Brown  and  bay  are  now  the  prevailing  colours. 
In  the  district  whose  name  they  bear  the  lyeeding  of  them 
for  sale  is  extensively  prosecuted,  and  is  conducted  with 
much  care  and  success.  Liberal  premiums  are  offered  by 
the  local  agricultural  societies  for  good  stallions.  Horses 
of  this  breed  are  peculiarly  distinguished  for  the  free  step 
with  which  they  move  along  when  exerting  their  strength 
in  cart  or  plough.  Their  merits  are  now  so  generally 
appreciated  that  they  are  getting  rapidly  diffused  over  the 
country.  Many  smadl  farmers  in  Clydesdale  make  a 
business  of  raising  entire  colts,  which  they  either  sell  for 
stallions  or  send  into  distant  counties  to  serve  for  hire  in 
that  capacity. 

In  the  Highlands  of  Scotland,  a  breed  of  hardy  and  very 
serviceable  ponies,  or  "  garrons, "  as  the  natives  call  them, 
are  found  in -great  numben.  In  their  native  glens  they 
are  employed  in  tillage,  and  although  unfit  for  stated 
farm-work  in  the  low  country,  are  even  there  often  used  in 
light  c^rts  for  work  requiring  despatch  rather  than  great 
power.     Similar  ponies  abound  in  Wales. 

Section  2. — Breeding  of  Cari-Borae*, 

In  breeding  cart-horses  regard  must  be  had  to  the  pur- 
pose for  whieD*they  are  designed.  If  the  fanner  contem- 
plates the  raising  of  colts  Tor  sale,  he  must  aim  at  a  larger 
frame  than  if  he  simply  wishes  to  keep  up  his  own  stock 


of  working  cattle.  These  considerations  will  ao  far  ffuide 
him  as  to  the  size  of  the  rnaretr  and  stallioi9  whi<m  he 
selects  to  breed  from ,  but  vigorous  constitatiooA,  perfect 
freedom  from  organic  disease,  eymmetrical  form,  and  good 
temper  are  quabties  always  indi^nsable.  Nothing  i* 
more  common  than  ta  see  mares  used  for  breeding  merely 
because,  from  lameness  or  age,  they  have  ceased  to  be 
valuable  for  labour.  Lameness  from  external  injury  is,  of 
course,  no  disqualification :  but  it  ia  mere  folly  to  expect 
valuable  progeny  from  unsound,  mxs-ehapen,  iU-tempered, 
or  delicate  dams,  oi  even  from  really  good  ones,  when  their 
vigour  has  declined  from  age.  A  farmer  may  grudge  to 
lose  the  labour  of  a  first-rate  mare  for  two  or  three  months 
at  his  busiest  season ;  but  if  he  cannot  make  arrangements 
for  doing  this,  he  had  better  let  breeding  alone  altogether ; 
for  it  is.  only  by  producing  horses  of  the  best  quality  that 
it  can  be  worth  his  while  to  breed  them  at  aU.  It  is 
always  desirable  that  botheiie  and  dam  ahofild  have  arrived 
at  maturity  before  being  put  to  bre^ 

The  head/of  the  cart-horse  should  not  be  large,  at  least 
not  heavy  in.  the  bonee  of  the  face  and  jaws,  nor  loaded 
with-flesh.  ^  Full  development  of  favaitt  is,  indeed,  of  great 
importance,  and  hence  a  horse  somewhat  vride  between  the 
ears  is  to  be  preferred.  Prick  ears  and  narrow  forehead 
have  by  some  been  reckoned  excellences,  but  we  have  so 
invariably  noticed  such  horses  to  be  easily  startled,  given 
to  shying,  and  wanting  in  courage  and  intelligence,  that 
we  regard  such  aiorm  of  head  as  a  defect  to  be  avoided. 
The  eye  should  be  bright,  fall,  and  sofnewhat  prominent, 
the  neck  inclining  to  thickness^,  of  medium  length,  and 
slightly  arched,  and  the  ahoidders  oblique.  Upright 
shouldersihave  been  conunended  as  an  advantage  in  a  horse 
f  of  draught,  it  being  alleged  that  such  a  form  enables  him 
to  throw  his  weight  better  into  his  collar.  It  should  be 
remembered,  however,  that  the  horses  which  display  the 
greatest  power  in  drawing  heavy  loads  are  characterised 
by  muscular  vigour  and  nervous  energy  rather  than  mere 
weight  of  carcase;  and  these  qualities  are  more  usually 
found  in  connection  with  the  oblique  shoulder  than  the 
upright  one— not  to  mention  that  this  form  is  indiapensable 
to  that  free  and  full  step  so  iwoBtaij  in  a  really  useful 
farm-horse. 

"  Th«  back  shoald  be  straight  and  broad,  tha  ribs  well  arched, 
and  the  fidae  ribe  of  dae  lengw,  so  aa  to  giro  the  abdomen  capacity 
and  roandDcaa.  Tha  tail  ahould  be  well  aet  opt,  not  too  droopinf, 
aDd'theauartera  ahould  be  full  and  maacnlar.  ThahorK  abouM 
girth  weu,  and  have  his  height  in  hia  body  rather  than  in  hia.lega, 
80  aa  to  look  laaa  than  meaaurement  proTea  him  to  be.  The  forelega 
ahoold  b9  stroAg,  and  flat  below  the  knee,  and  by  no  mAna  round 
and  gummy  either  before  or  behind,  neither  ahould  they  have  white 
hair  about  them,  nor  much  hair  of  any  colour.  The  hocks  should 
be  broad  in  front,  and  neither  too  atratght  nor  too  .crooked,  nor  yet 
cat-hammcxL  All  diseaaea  of  thia  joint,  whether  eurba,  spavina,  or 
thoroughpina,  are  aufficient  grounda  for  rejecting  a  horw.  The  feet 
are  a  matter  of  very  much  importance.  The  tendency  of  many 
heavy  horsea  ia  to  hare  thin  horn  and  flat  feet  A  stallion  poaa^ai- 
ing  aneh  feet  ia  exceedingly  objectionable.  Plenty  of  horn  ta  a 
recommendation,  and  the  feet  had  better  be  too  large  than  too 
small.  The  brood  mare  ahould  poaaeaa  aa  many  of  the  points  now 
enumerated  aa  possible,  if  the  mare  is  email  but  symmetrical,  we 
may  rery  properly  select  a  large  stallion,  provid^  he  haa  good 
action.  If.  on  the  other  hand,  the  mare  i^  large  and  haa  a  tendency 
to  coaaeneaa,  we  ahould  select  a  middle-aised  nome  of  aymmetricu 
appearance."* 

Sixteen  hands  is  a  good  height  for  a  farm-horse.  Except 
for  very  heavy  land,  we  have  always  had  more  satisfaction 
from  horses  slightly  below  this  standard  than  above  it 

We  have  repeatedly  put  a  well-bred  saddle  mare  to  a 
cart-horse,  and  have  invariablylfound  the  produce  to  prove 
excellent  farm-horses.  The  opposite  cross,  betwixt  a  cart- 
mare  and  blood  stallion,  is  nearly  as  certain  to  prove  un- 
gainly, vicious,  and  worthless.     These  Worses  are  generally 

^  MortuTi'*  Cyctopaedia  of  AgrieiUtwt—%x\A<AB  "Hotm." 
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much  atronger  ihao  tbeir  appearance  mdicatesi  have  great 
powers  of  ^durance,  and  can  be  kept  in  prime  working 
condition  at  much  less  cost  than  bulkier  animals.  It  is  on 
muscular  power  and  nervous  energy  that  the  strength  of 
animals  depends,  and  this,  therefore,  should  be  sought  after 
in  the  farm-horse  rather  than  mere  bulk. 

Cart-mares  should  not  foal  earber  than  May.  Provided 
they  are  not  unduly  pushed  or  put  to  draw  heavy  loads, 
they  may  be  kept  at  work  almost  up  to  their  time  of  foaling, 
and  are  thus  available  for  the  pressing  labours  of  spring 
It  is  of  importance,  too,  that  the  pasture  should  be  fresh 
and  the  weather  mild  ere  their  nursing  duties  begin. 
Mares  seldom  require  assistance  in  bringing  forth  their 
young,  and  although  it  is  well  to  keep  an  eye  upon  them 
when  this  event  is  expected,  they  should  be  kept  as  quiet 
as  possible,  as  they  araimpatient  of  intrusion,  and  easily 
disturbed  in  such  circumstances.  A  sheltered  paddock 
with  good  grass,  and  where  there  are  no  other  horses,  is 
the  most  suitable  quarters  for  a  mare  that  has  newly  foaled. 
There  must  be  no  ditch  or  pond  in  it,  as  young  foals  have 
a  peculiar  fatality  for  getting  drowned  in  such  places.  A 
mare,  in  ordinary  condition,  receives  the  stallion  on  the 
ninth  or  tenth  day  after  foaling,  and  with  a*greater  cer- 
tainty of  conceiving  than  when  it  is  delayed  until'  she  L» 
again  in  heat  If  the  mare-'s  labour  con  at  all  ber  dis- 
pensed with,  it  is  desirable  to  have  ho:  with  her  foal  for 
two  months  at  least.  She  may  then  be  put  to  easy  work 
with  perfect  safety,  so  that  she  is  not  kept  away  from  the 
foal  longer  than  two  or  three  hours  at  a  time.  When  the 
foal  has  got  strong  enough,  it  may  even  be  allowed  to  follow 
its  dam  at  her  work,  and  to  get  suck  as  often  as  it  desires 
it  Towards  the  end  of  September  foals  are  usually 
weaned,  and  are  then  put  under  cover  at  night,  and  receive 
a  little  com,  alon^  with  succulent  food.  Qood  hay,  bran, 
carrots,  or  swedes,  and  a  few  oats,  must  be  given  regularly 
during  the  first  winter,  with  a  warm  shed  to  lie  in,  and  an 
open  court  for  exercise.  At  weaning  it  is  highly  expedient 
tor  put  a  cavasin  on  colts,  and  lead  them  about  for  a  few 
iiiiies.  A  few  lessons  at  this  early  age,  when  they  are 
easily  controlled,  saves  a  world  of  trouble  afterwards. 
Before  being  turned  io  grass  in  spring,  they  aJiould,  on  the 
same  principle,  be  tied  up  in  stalls  for  a  week  or  so.  It  Is 
customary  to  castrate  colts  at  a  year  old.  Some,  indeed, 
advise  its  being  done  a  few  weeks  after  birth,  when,  of 
course,  the  pain  to  the  animal  and  risk  of  death  are  lesa 
It  must,  however,  be  borne  in  mind  that  this  early  emascu- 
lation will  probably  ensure  a  skranky  neck,  whereas  a 
natural  tendency  to  this  defect  can  in  good  measure  be 
remedied  by  deferring  the  operation.  We  have  seen  a 
puny  colt  much  improved  in  figure  by  being  left  entire^ 
untU  he  was  two  years  old.  By  giving  good  pasture  in 
summer,  and  a  bberal  allowance  of  hay,  roots,  and  oats  in 
winter,  colts  may  with  safety,  and  even  benefit,  be  put  to 
moderate  work  in  their  thini  spring.  Some  time  before 
this  is  done  they  should  be  put  through  a  short  course  of 
training,  to  use  them  to  the  bit,  and  make  them  quiet  and 
handy.  Many  good  cart-horses  are  rained  for  want  of  a 
littlis  timely  attention  in  this  way.  When  they  have  got 
familiar  with  the  harness,  they  should  be  yoked  to  a  log  of 
Wood,  and  made  to  draw  that  up  and  down  the  furrowft  of 
a  fallow  field,  until  they  become  accustomed  to  the  restraint 
and  exertion,  after  which  they  may  with  safety  be  put  to 
plough  alongside  a  steady  and  good>temt)ered  horse,  and, 
what  is  of  equ4l  consequence,  under  the  charge  of  a  steady, 
l^-tempered  ploughxnuL  As  they  should  not  have  more 
than  five  hours'  work  a^lay  for  the  firat  summer,  it  is 
always  an  advantage  to  have  a  pair  of  them  to  yoke  at  the 
yme  time,  in  which  case  they  take  half^y  about,  and 
do  a  fuU  horse's  work  betwix*.  them.  With  such  moderate 
work  and  generous  feeding  their  growth  wiU  be  promoted. 


By  midsummer,  tiie  press  of  field  labonr  being  over,  it  it 
advisable  to  turn  the  striplings  adrift,  and  let  them  enjoy 
themselves  in  a  good  pasture  until  after  harvest,  when  they 
can  a^n  be  put  to  plough.  Horses  should  not  be  required 
to  draw  heavy  loaded  carts  until  they  are  five  years  old. 
When  put  into  the  shafts  earlier  than  thif  they  frequently 
get  strained  and  stiffened  in  their  joints.  On  every  tanD 
requiring  four  or  five  pairs  of  horses  it  is  highly  eijMieot 
to  have  a  pair  of  young  ones  coming  in  annually.  Thu 
enables  tho  farmer  to  be  provided  against  contingencies,  and 
to  have  his  stable  occupied  at  sSl  times  with  horses  in 
tbeir  full  vigour,  which  go  through  their  work  with  spirit, 
and  never  falter  for  a  httle  extra  pushing  in  emergesciea. 

Section  3. — Feeding  and  General  Management  of 
Farm-Borsei* 

As  there  is  true  economy  in  employing  only  the  best 
quabty  of  horses,  and  these  in  their  prime,  so  also  is  there 
in  feeding  them  uniformly  well,  and  looking  to  their  com- 
fort in  all  respects.  The  following  quotation  from  tiie 
TVansactims  (for  October  1850)  of  the  Highland  and  Agri- 
cultural Society  of  Scotland,  describes  the  practice  of  somd 
of  our  most  experienced  farmers  in  this  particular : — 

"The  system  of  feeding  I  tdopt  is  as  foUowt :— From  the  mlddlf 
of  October  till  the  end  of  May  my  honn  ffet  one  feed  of  steaHitJ 
food  and  two  feeds  of  oats  daily,  with  the  best  oat  or  wheat  stravr 
for  fodder.  I  never  give  bean  straw  unless  it  has  been  secured  lo 
floe  .condition,  having  often  seen  the  bad  effects  of  it,  partly  ovis:^ 
1  think,  to  its  long  exposure  to  the  weather.  In  oar  variable  clim.*? 
and  Oohi  the  quantity  of  sand  which  adheres  to  it,  I  use  it  geceraJly 
for  Utter.  The  steamed  food  need  is  well  washed  Swedish  turaipi 
and  potatoes  in  equal  proportions,  mixed  with  sifted  wheat-chiiL 
In  those  years  when  we  had  a  total  loss  of  potatoes  Swedish  turLio 
alone  was  used«  but  not  with  the  same  good  €iffect  as  when  uixra 
with  potato^  This  year,  having  plenty  of  diseased  pota^aes  is  » 
firm  sUte,  I  give  a  larger  proportion  oi  poUtoea  than  turnip,  sod 
nei^er  upon  any  occasion  ^ve  oat  husks,  commonly  called  m^- 
seeds,  having  vfien  seen  their  ii^nnous  effects.  At  five  o'clock  in  ±«r 
morning  eacn  horse  gets  6  lb  weight  of  bruised  oats,  at  nooo  the 
same  quantitv  of  oats,  and  at  half- past  seven  p.m.  47  tb  weight  cf 
steamed  food.  I  find  that  it  takes  62  tb  weight  of  unsteamei 
potatoes  and  turnip  to  produce  4j7  lb  steamed ;  to  each  feed  of 
steamed  fiood,  4  ox.  of  common  salt  are  added,  and  mixed  up  with 
one*foujth  part  of  a  bushel  of  wheat-chaff,  weighing  about  U  ^ 
8  greater  quantity  of  wheat-chaff  than  this  having  generally  too  laxa- 
tive an  effect.  Each  horse  eats  from  14  tb  tolS  m  of  fodder  doriiig 
the  twenty-four  hours,  besides  what  is  required  for  litter.  In  spns^ 
I  sometimes  give  a  mixture  of  bnused  beans  and  oats,  instead  oioati 
alone  ;  &om  Jo^e  to  the  middle  of  October  those  horses  that  sn 
required  for  the  workinjj  of  the  green  crop,  driving  manure,  scd 
harvest-work,  are  fed-  with  cut  grass  and  tares  in  the  house ;  ud 
about  7  lb  of  oatS  each  day,  given  at  twice,  incnasiiig  or  decnsa^ 
the  quantity  according  to  the  work  th^have  to  do ;  and  1  tura  oct 
to  pasture  only  those  horses  that  are  not  required  untfl  the  bosy 
season.  I  disapprove  of  hones  that  are  regularly  worked  beisg 
turned  out  to  grass,  and  exposed  ib  all  the  ehanffes  of  our  vsrisUa 
climate^  as  I  believe  it  to  be  the  origin  of  many  diseases.  By  thu 
mode  of  feeding  the  horses  are  always  in  fine  sleek  conditjon,  sod 
able  for  their  work.  I  have  acted  upon  this  system  for  the  Isst  fifteen 
years,  have  always  bad  from  16  to  20  horses,  and  dariBg  tksl 
period  1  have  only  lost  7  horses,  8  of  them  from  accidental  oSmei ; 
and  I  attribute  this,  in  a  great  measure^  to  the  mods  of  feeding,  sad 
in  particular  to  the  steamed  food." 

The  treatment  of  horses  differs  sOmewliat  in  other  plseei 
from  that  now  detailed.  In  Berwickshire,  for  Example, 
they  are  usually  turned  to  pasture  as  soon  as  the  mildness 
of  the  weather  and  the  forwardness  of  the  pasture  admit  of 
it  While  employed  in  carrying  the  ^rop,  iheik  fodder 
consists  largely  of  tares,  and  afterwards  till  Martimnas  they 
are  fed  on  hay.  Fh)m  this  date  oat  and  bean  straw,  irxth 
8  or  10  lb  of  raw  awedes  to  each  per  diem,  is  substitated  till 
the  1st  of  March,  when,  with  the  recuirence  of  liftrder  Isboor, 
hay  is  again  given  tall  the  return  oi  4ib»  pacing  sessoa 
During  three-fourths  of  the  year  tbey  reoeiye  about  16  h 
of  oats  per  diem,  in  three  separate  feeds.  .From  the  doss 
pf  tumii>«</wing  until  harvest,  oata  are  either  withhdd  or 
given  only  when  a  harder  day's  work  ooeorai     The  prscties 
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of  bruising  the  xvliole  of  the  oats  giTen  to  horses,  and  also 
of  chopping  tjicir  hay,  ia  now  very  prevalent  By  giving 
a  few  pounds  of  chopped  hay  with  each  feed  of  braised 
oats,  and  oat-straw  in  the  racks,  during  the  whole  of  the 
winter  half-year,  horses  are  kept  in  better  condition  and 
at  no  more  expense  than  by  giving  them  straw  alone  for 
half  the  period,  and  hay  alone  the  other  hall  We  are 
persuaded,  also,  that  unless  horses  are  stripped  of  their 
shoes  and  turned  adrift  altogether  for  a  summer's  run. 
Boiling  in  boxes  or  sheds,  with  an  open  yard,  is  preferable 
to  grazing.  Hay  and  oats  ought  undoubtedly  to  constitute 
the  staple  fare  of  farm-horses.  Without  a  liberal  allowance 
of  suitable  and  nourishing  food,  it  is  impossible  that  they 
can  perform  the  fuU  amoimt  of  work  of  which  they  are 
capable,  or  be  sustained  for  any  length  of  time*in  robust 
h^th.  When  aUeged  very  cheap  plans  of  feeding  horses 
are  in<}uired  into,  it  ia  usually  found  that  the  amount  and 
quality  of  the  work  performed  by  them  is  in  fitting  pro- 
portion. In  this,  as  in  so  many  other  things,  cheapness 
and  economy  are  not  convertible  terms.  The  trae  way  to 
economise  the  horse-labour  of  a  farm  is  to  have  only  good 
and  well-fed  animals,  and  to  get  the  greatest  possible  amount 
of  work  out  of  theni. 

CHAPTER  XVL 

UVJ5  STOCK — CATTLEL 

Section  1. — Breeds — U<,  lleaxfy  Biteeds, 
Aa  our  limits  do  not  admit  of  even  a  brief  notice  of  all 
those  breeds  of  cattle  for  which  Great  Britain  is  so  famous, 
We  shall  lestrict  our  remarks  to  some  of  the  most  important 
of  them.  Without  entering  upon  curious  speculations  as 
to  the  origin  of  these  breeds,  we  proceed  to  notice  them  in 
the  order  suggested  by  their  relative  importance  in  practical 
agriculture.  The  large  lowland  cattle  thns  daim  our  first 
Utention,  and  amongst  them  we  cannot  hesitate  in  assign- 
ing the  first  place  to  the 

•SW^Aonu.-^It  appears  that  from  an  early  date  the 
^Uey  of  the  Tees  possessed  a  breed  of  cattle  which,  in 
ippearance  and  general  qualities,  were  probably  not  unlike 
those  quasi  short-horns  which  abound  in  various  parts  of 
the  country  at  the  present  day.  By  the  time  that  the 
Messrs  Colling  came  upon  the  field  it  is  evident  that 
there  were  many  herds  around  them,  in  which  con£derable 
unprovement  had  already  been  effected,  and  that  they  com- 
menced their  memorable  efforts  in  cattle-breeding  with 
exceedingly  hopeful  materials  to  work  upon.  But  in  theic 
masterly  hands  these  materials  seemed  at  once  to  acquire 
aa  unwonted  plasticity;  for  in  an  incredibly  short  time 
their  cattle  exhibited,  in  a  degree  that  haa  not  yet  bpen 
excelled,  that  combination  of  rapid' and^  large  growth  with 
aptness  to  fatten,  of  which  their  symmetry,  good  temper, 
mellow  handling,  and  gay  colours  are  such  pleasing  indices 
tnd  accompaniments,  and  for  which  they  have  now  acquired 
a  world-wide  celebrity.  It  was  by  judicious  selection  in 
the  first  instance,  and  then  by  coupling  animab  of  near 
affinity  in  blood,  that  they  so  developed  and  stereotyped 
these  qualities  in  their  cattle  as  to  entitle  them  at  once  to 
take  rank*a8  the  progenitors  of  a  new  and  well-marked 
breed.  These  Durham,  TeetwUer,  or  Short-horn  cattle,  as 
they  were  variously  called,  were  soon  eagerly  sought  after, 
and  spread  over  the  who^e  co^try  with  amazing  rapidity. 
For  a  time  their  merit?  were  disputed  by  the  eager  ad- 
vocates of  other  and  older  breeds,  some  of  which  (snch  as 
the  long-horns,  once  the  moat  numerous  breed  in  the 
kingdom)  they  have., utterly  supplanted,  while  others,  such 
as  the  Herefords,  Devons,  and  Scotch  p<)lled  cattle,  have 
each  their  zealous  admirers,  who  still  maintain  their  supe- 
riority to  the  younger  race.  But  this  controversy  is  mean- 
while getting  practically  decided  in  favour  of  the  short- 


horns, which  constantly  encroach  upon  their  rivals  even  in 
their  headquarters,  and  seldom  lose  ground  which  they  once 
gain.'  Paradoxical  as  the  statement  appears,  it  is  yet  true 
that  the  very  excellence  of  the  short-horns  has  in  many  cases 
led  to  their  discredit  For  many  persons  desiring  to 
possess  these  valuable  cattle,  and  yet  grudging  the  cost  of 
pure-bred  bulls,  or  being  ignorant  of  the  principles  of  breed- 
ing, have  u/«ed  worthless  cross-bred  males,  and  so  have  filled 
the  country  with  an  inferior  race  of  cattle,  bearing  indeed 
a  general  resemblance  in  colour,  and  partaking  in  soma 
measure  of  the  good  qualities  of  short-horns,  but  utterly 
wanting  in  their  peculiar  excellences.  By  ignorant  or  pre- 
judiced persons  tho  genuine  race  is  nevertheless  held 
answerable  for  the  defects  of  the  mongrels  which  usurp 
their  name,  and  for  the  damaging  comparisons  which  are 
made  betwixt  them  and  choice  specimens  of  other  breeds. 
That  the  short-horn  breed  should  spread  as  it  does,  in  ^ite 
of  this  hinderance,  is  no  small  proof  of  its  inherent  ex- 
cellence, and  warrants  the  inference  that  whenever  justice 
is  done  to  it,  it  will  take  its  place  aa  the  one  appropriate 
breed  of  the  fertile  and  sheltered  parts  of  Qreat  Britain. 
This  desirable  consununation  has  hitherto  been  retarded  by 
the  scarcity  and  high  price  of  pure-bred  bulls.  We  are 
quite  aware  that  bull-breeding,  as  hitherto  conducted,  is  a 
hazardous  and  unremunerative  business,  notwithstanding 
the  great  prices  sometimes  obtained  for  first-class  animals. 
We  are  of  opinion,  however,  that  it  might  be  conducted  in 
such  a  way  as  to  be  safer  and  more  profitable  to  the  breeder, 
and  more  beneficial  to  the  country  at  large,  than  it  has 
hitherto  been.  There  is  at  present  a  large  and  growing 
demand  for  good  yearling  shortrhora  bulls,  at  prices  ranging 
from  £25  to  £50.  With  a  better  supply  both  as  to  quality 
and  numbers,  this  demand  would  steadily  increase,  for  we 
liave  long  observed  that  there  is  no  want  of  customers  for 
really  good  animals  at  such  prices  as  we  have  named. 
When  higher  prices  than  these  are  demanded,  farmers  whe 
bree^  only  for  the  production  of  beef  feel  that  they  aro 
beyond  their  reach,  and  are  fain  to  content  themselves  witk 
lower-priced  and  inferior  animals.  We  are  ghid,  therefore, 
that  it  is  a  steadily  increasing  practice  for  brooders  of  shorU 
horns  to  dispose  of  their  young  bulls  by  an< annual  auction 
sale  on  their  own  premises ;  or  for  a  number  of  breeders  to* 
concur  in  offering  their  lots  /or  sale  on  the  same  day  at 
some  central  auction  mart.  The  good  effects  of  this  in- 
creasing supply  of  well-bred  bulls  are  becoming  apparent 
in  the  improved  quality  of  the  cattle  now  brought  to  our 
marketa 

A  great  stimulus  has  been  given  to  the  breeding  of  high- 
class  short-horns  by  the  extraordinary  prices  which  of  late 
have  been  obtained  for  animals  of  certain  favourite  and 
fashionable  strains.  To  illustrate  this  we  give  the  follow- 
ing particulars  of  the  four  principal  sales  of  the  year 
1872  :— 

Thf  late  Mr  Pawlet'e      .    herd  of  60  anlmahi  avenged  £1 95  1 8  7 

Mr  G.  Bowly'«       .        •        „      80  „  168    1  » 

Earrof  Donmore's'.        .        „      54  ,^.  242  18  ^ 

Messrs  Harwwd  k  Downay's  „      61  „  258    8  ft 

It  is  said  that  the  operations  of  one  enterprising  Canadian 
breeder — Mr  Cochran  of  Hillhurst — have  had  a  powerful 
effect  in  determining  these  extraordinary  market  rates  for 
short-horns  of  the  ehoioest  type.  One  cargo,  including 
forty  short-horn  bnlls  and  heifers,  and  choice  specimens  of 
Cotswold  sheep  and  Berk^ire  pigs,  taken  out  by  thia 
gentleman  in  1870,  is  said  to  have  cost  him  £15,6oO. 
American  breeders  of  short-horn  cattle  have  now  established 
a  herd-book  of  their  own,  and  have  been  so  successful  in 
their  efforts  that  already  they  have  made  numerous  sales  to 
English  breeders  at  long  prices.  While  we  write,  accounts 
have  come  of  the  sale  by  auction,  on  lOth  September  1873, 
j  of  the  herd  of  Mr  Campbell  of  New  York  Mills,  neax 
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XJtica,  irhen  108  animals  realised  $380,000.  Of  these  10 
were  bought  by  British  breeders,  6  of  which,  of  the  Duchess 
family^  avenged  $24,517,  and  one  of  them,  "  Eighth 
Dachess  of  Genevay"  was  bought  foV  Mr  Pavin  Davies  of 
CUoucesterahire  at  the  unprecedented  price  of  £8120. 
Ohoice  specimens  of  these  cattle  are  now  also  being  sent  in 
large  numbers  to  our  Australian  colonies  and  to  various 
parts  of  the  continent  of  Europe.  Indeed,  it  may  bejsaid 
of  them,  €hat»  like  our  people,  they  are  rapidly  spreading 
over  the  woild. 

As  already  hinted,  the  Hereford  is  the  breed  which 
in  England  contests  most  closely  with  the  short-horns 
for  the  pabn  of  excetlesca  They  are  admirable  grazier's 
cattle,  and  when  of  mature  age  and  fully  fattened,  pre- 
sent exceedingly  level,  compact,  and  massive  carcases  of 
excellent  beet  Buf  the  cows  are  poor  milkers,  and  the 
oxen  require  to  be  at  least  two  years  old  before  being  put 
up  to  fatten-^defects  which,  in  our  view,  are  fatal  to  the 
claims  which  are  put  forward  on  their  behalf.  To  the 
-^grazier  who  purchases  them  when  their  growth  is  somewhat 
matured  they  usually  yield  a  good  profit,  and  will  generally 
«xcel  short-horns  of  the  same  age.  But  the  distinguishing 
-characterisFtic  of  the  latter  is  that,  when  properly  treated^ 
they  get  sufficiently  fat  and  attain  to  remunerative  weights 
at,. or  even  under,  two  years  old.  If  they  are  kept  lean 
until  they  have  r^ched  that  age  their  peculiar  exceUence 
is  lost  From  the  largeness  of  their  frame  they  then  cost 
more  money,  consume  more  food,  and  yet  do  not  fatten 
more  rapidly  than  bullocks  of  slower  growing  and  more 
compactly  formed  breeds.  It  is  thus  that  the  grazier  fre- 
-quently  gives  his  verdict  in  favour  of  Herefords  as  compared 
wiUi  short-homk  Even  under  this  mode  of  management 
«hort-homs  will  usually  yield  at  least  as  good  a  return  as 
their  rivals  to  the  breeder  and  grazier  coTtjointly,  But  if 
fully  fed  from  their  birth  so  as  to  bring  into  play  their 
pecu^ar  preperty  of,growing  and  fattening  simultaneously, 
we  feel  warranted  in  saying  that  ^ey  will  3deld  a  quicker 
and  better  return  for  the  food  consumed  by  them  than 
cattle  of  any  other  breed.  Unless,  therefore,  similar 
qualities  are  developed  in  the  Herefords,  we  may  expect  to 
•see  them  more  and  more  giving  place  to  the  short-horns, 
^ese  remarks  apply  equally  to  another  breed  closely  allied 
to  the  Herefords,  viz.,  the 

North  Devon*,  so  much  admired  for  their  pleasing  colour, 
•elegant  form,  sprightly  gait,  and  gentle  temper,  qualities 
which  fit  them  beyond  all  other  cattle  for  the  labour  of  the 
field,-  in  which  they  are  still  partially  employed  in  various 
parts  of  England.  If  it  could  be  proved  that  ox-power  is 
really  mote  economical  than  horse-power  for  any  stated  part 
•of  the  work  of  the  farm,  then  the  Devons,  which  form  such 
admirable  draught  V>xan,  would  be  deserving  of  general 
cultivation.  It  is  found,  however,  that  when  agriculture 
teaches  a  certain  stage  of  progress,  ox-labour  is  inadequate 
to  the  more  rapid  and  varied  operations  that  are  fiH^ 
for,  and  has  to  be  superseded  by  that  of  horses. 

Scotland  possesses  several  indigenous  breeds  of  heavy 
eattle,  which  for  the  most  part  are  Uack  and  homUss, 
«uch  as  those  of  Aberdeen,  Angus,  and  Galloway.  These 
are  all  valuable  breeds,  being  characterised  by  good  milking 
and  grazing  qualities,  and  by  a  hardiness  which  peculiarly 
ads^ts  them  for  a  bleak  climate.  Oattle  of  these  breeds, 
when  they  have  attained  to  three  years  old,  fatten  very 
rapidly,  attain  to  great  size  and  weight  of  carcasQ,  and 
yield  beef  which  is  not  surpassed  in  quality  by  that  of  any 
cattle  in  the  kingdom. 

The  coTTs  of  these  breeds,  when  coupled  with  a  short- 
horn bull,  produce  an  admirable  cross-breed,  which  com- 
bines largdy  the  good  qualities  of  both  parenta  The 
great  saving  of  time  and  food  which  is  effected  by  the 
earlier  maturity  of  the  crosis-breed  has  induced  a  very 


extensive  adoption  of  this  practice  in  sdl  the  north-easlm 
counties  of  Scotland.  Such  a  systeni  is  necessarily  inimical 
to  the  improvement  of  the  pure  native  breeds;  but  vbes 
cows  of  the  cross-breed  o^  continuously  coupled  with  pure 
short-horn  bulls,  the  progeny  in  a  few  generations  become 
assimilated  to  the  mole  parent,  and  are  charactensed  by 
a  peculiar  vigour  of  constitution  and  excellent  znilking 
power  in  the  cows.  With  such  native  breeds  to  work  upon, 
aad  this  aptitude  to  blend'  thoroughly  with  the  short-hora 
breed,  it  is  much  more  profitable  to  introduce  the  Utter  ui 
this  gradual  way  of  continuous  crossing  than  at  once  to 
substitute  the  one  pure  breed  for  the  other.  The  cost  of 
the  former  plan  is  much  less,  as  there  needs  but  the  pur- 
chase from  time  to  time  of  a  good  bull ;  and  the  risk  ia 
incomparably  less,  as  the  stock  is  acclimatised  from  the  first, 
and  there  is  no  danger  from  a  wrong  selection.  The 
greatest  risk  of  miscarriage  in  this  mode  of  changing  the 
breed  is  from  the  temptation  to  which,  from  zmstaken 
economy,  the  breeder  is  exposed  of  rearing  a  croes-br&i 
bull  himself,  or  puTchasi;xg  a  merely  nominal  short  horn 
buU  from  others. 

From  this  hurried  review  of  our  heavy  breeds  "of  cattle 
it  will  be  seen  that  we  regard  the  short-horn  as  incom- 
parably the  best  of  them  all,  and  that  we  anticipate  i:» 
ultimate  recognition  as  the  breed  which  moi^t  fully  meets 
the  requirements  of  all  those  parts  of  the  country  where 
grain  and  green  cropslire  successfully  cultivated. 

2d. — Dairy  *Breeds. 

The  dairy  breeds  of  cattle  next  claim  our  attention,  for 
although  cattle  of  all  breeds  are  used  for  this  purpose,  there 
are  several  which  are  cultivated  chiefly,  if  not  exclusivelj, 
because  of  their  fitne^  for  it  Dairy  husbandry  is  pro- 
secuted under  two  very  different  and  well-defined  classes  of 
circumstances.  In  or  near  towns,  and  in  populous  minisg 
and  manufacturing  districts,  it  is  carried  on  for  the  purpose 
of  supplying  families  with  new  milk.  In  the  western  half 
of  Great  Britain,  and  in  many  upland  districts,  where  the 
soil  and  climate  are  more  favourable  to 'the  production  of 
grass  and  other  green  crops  than  of  com,  butter  and  chetsc 
constitute  the  staple  products  of  the  husbandman.  The 
town  dairyman  looks  to  quantity  rather  than  qtiality  of 
milk,  a^d  seeks  for  cows  which  are  large  nulkers,  which 
are  long  in  going  dry,  and  which  can  be  readily  fattened 
when  their  daily  yield  of  milk  faUs  below  the  remuneratiTe 
measure.  Large  cows,  such  as  short-horns  and  their  crosses, 
are  accordingly  his  favourites.  In  the  rural  dairy,  again, 
the  merits  of  a  cow  are  estimated  by  the  weight  and  qualit)r 
of  ^e  cheese  or  butter  which  she  yields,  rather  than  by  the 
mere  quantity  of  her  milk.  The  breeds  that  are  cultivated 
expressly  for  this  purpose  are  accordingly  characterised  by 
a  less  fleshy  and  robust  bmld  than  is  requisite  in  graaVs 
cattle.  Of  these  we  select  for  special  notice  the  Ayrshire, 
the  Suffolk  dun,  and  the  Jersey  breeds. 

Hie  Ayrshires,  by  common  consent,  now  oocopy  th«  very  fint 
rank  as  profitable  daiiy  cattle.  From  the  pains  which  hare  beea 
taken  to  develop  their  milk-yielding,  power  it  is  now oT  the  highest 
order.  Persons  who  have  been  conversant  only  with  grazing  cattl« 
caimot  but  be  surprised  at  the  strange  contrast  between  an  Ayzshiie 
cow  in  full  milk  and  the  forma  of  cattle  which  they  have  bees  nsed 
to  regard  as  most  perfect  Her  wide  pelvis,  deep  flartk,  and  enor- 
mous udder,  with  tts  small  wid^set  teata,  seem  out  of  all  proportioo 
to  her  fine  bone  and  slender  forequactera.  Aa  mi^t  he  expected, 
the  breed  possesses  little  merit  for  grazing,  purposes.  Very  asefol 
animals  are,  however,  obtained  by  crossing  these  cows  witlk  a  short- 
bom  buU,  and  this  practice  ia  now  rather  fxtensiveiy  poisned  is  the 
west  of  Scotland  by  farmers  who  combine  dairy  faosbandry  with  tha 
fattening  of  cattle.  The  function  of  the  Ayrshire  cattle  ia,  how^* 
the  dairy.  *  For  this  they  are  unsurpassed,  either  as  respects  tha 
amount  of  produce  yielded  by  them  in  propostion  to  the  food  wfaicb 
they  consume,  or  the  faculty  which  they  poasesa  of  oonvettifig  thi 
herbage  of  poor  exposed  soils,  such  as  abound  in  tfaairaatinfdiatnc^ 
into  butter  and  cheese  of  the  best  quality. 
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The  couoty  of  Suffolk  has  for  centurieff  been  celebn!ilt:d  for  ils 
d^iry  produce,  which  is  cUiefly  obtained  from  a  polled  breed  of  cattle, 
the  preTalling  colour  of  which  is  dun  or  pale  red,  from  which  they 
are  kaown  as  the  Suffolk  Duns.  They  have  a  strong  general  resem- 
blance to  the  Scotch  polled  cattle,,  but  nevertheless  seem  to  be 
indigeoous  to  Suffolk.  They  are  ungainly  in  their  form  and  of 
little  repute  with  the  grazier,  but  possess  an  undoubted  capacity  of 
yielding  a  large  quantity  of  milk  in  proportion  to  the  food  which 
they  consume.  They  are  now  encroached  upon  by,  and  will  pro> 
bablv  give  plac6  to,  tin  short-horns,  by  which  they  are  decidedly 
ezcelled  for  the  combined  purposes  of  the  dairy  and  the  fattening 
sUll. 

The  breeds  already  referred  to  are  those  to  which  professional 
dairymen  ffiye  the  preference,  but  the  cattle  of  theCSuumel  Islands, 
of  which  the  Jeney  may  be  regarded  as  the  type,  are  so  remarkable 
for  the  choice  quality  of  the  cream  and  butter  obtained  from  their 
niher  scanty  yield  of  milk,  that  they  are  eagerly  sought  after  for 
pnrate  dairies,  in  which  quality  of  produce  is  more  regarded  than 
Quantity.  The  veering  of  neifers  for  the  Knglwh  market  is  of  such 
unportance  to  these  islands  that  yeir  stringent  regulations  have 
been  adopted  for  insuring  the  purity  of  their  peculiar  breed.  These 
cattle  in  general  are  utterly  worthless  for  the  purposes  of  the 
grazier.  Tne  choicer  specimens  of  the  Jerseys  haye  a  certain  deer- 
likft  form  which  gives  them  a  pleasing  aspect.  The  race,  as  a 
whole,  bears  a  striking  resemblance  to  the  Ayrshires,  which  are 
Alleged  to  owe  their  peculiar  excellences  to  an  early  admixture  of 
Jersey  blood. 

ZcL — Mountain  Breeds, 

The  mountainous  parts  of  Great  Britain  are  not  less  fayoured  than 
the  lowlands  in  possessing  breeds  of  cattle  peculiarly  adapted  to  the 
exigencies  of  the  climate.  / 

The  Kyloes  or  Wtat  HigfUcmd  eaUlt  are  the  most  prominent  of 
this  group.  They  are  widely  diffused  over  the  Highlands  of  Scotland, 
but  are  found  in  the  greatest  perfection  in  the  laiver  Hebridei.  Well- 
bred  oxen  of  this  breed,  when  of  matnre  growth  and  in  good  con- 
ditioa,  exhibit  »  symmetnr  of  form  and  noble  bearing  which  is 
unequalled  by  any  cattle  in  the  kingdom.  Although  somewhat 
slow  in  arriving  at  maturity,  they  are  contented  with  th^  ccarBest 
fare,  and  ultimAtely  cet  fet  where  the  daintier  short-horns  could 
barely  exist.  The&  nardy  oonstitutiony  thidt  mellow  hide^  and 
ihaggy  coat,  peculiarly  adapt  them  for  a  oold  humid  climate  and 
coarse  pasturage.  Fewer  ox  these  cattle  are  now  reared  in  the 
Highlands  than  formerly,  owing  to  the  lessened  number  of  cottars 
and  small  tenants,  the  extension  of  sheep  husbandry,  and  latterly  from 
the  excessive  mcdtipUcation  of  deer  forests.  Large  herds  of  cows  are, 
however,  kept  on  such  portions  of  £armi  as  are  unsuited  for  aheep 
walks.  The  milk  of  these  cows  is  very  rich,  but  as  they  yield  it  in 
iffi&ll  quantity,  and  go  soon  dry,  they  are  unsuited  for  the  dairy,  and 
are  kept  almdet  solely  for  the  purpose  of  suckling  each*  her  own  calf. 
The  calves  are  genetaUy  housed  autin^  their  fint  winter,  but  after 
that  they  shift  for  themselyes  out  of  doors  all  the  year  round. 
Vast  droves  of  these  cattlS  are  aimually  tnasfeped  to  the  lowlands, 
where  thef  are  in  request  for  their  servioeableneaB  in  oonsuming 
profitably  the  produce  of  coarse  pastures  and  the  leavings  of  daintier 
stock.  Those  of  a  dun  or  tawny  colour  are  often  selected  for 
grazing  in'  the  parks  of  the  aristocracy,  where  they  look  ouite  as 
picturesaue  as  the  deer  with  which  they  are  associated.  Indeed, 
they  strildnglT  resemble  the  so-called  wild  cattle  that  are  carefidly 
preserved  in  the  parks  of  several  of  our  nobility,  and  like  them  are 
probably  the  descendants  of  the  cattle  of  the  ancient  Britona  This 
view  is  confiimed  by  the  strong  family  likeness  borne  to  them  by 
the 

fFtlsh  eaUU^  which  is  quite  what  might  be  expected  horn  the 
many  features,  physical  ana  historical,,  which  the  two  provinces  have 
in  common.  Although  the  cattle  of  Wales,  as  a  whole,  are  obviouahr 
of  common  origin,  tnev  are  yet  ranged  into  several  groups,  whicn 
owe  their  distinctiye  features  either  to  peeuliarities  ofsoil  and 
climate  or  to  intermixture  with  other  breMS.  The  Pembrokei  may 
be  taken  as  the  type  of  the  mountain  groups.  These  are  hardy 
cattle,  which  thrive  on  scanty  pastOiafe  and  in  a  humid  climate. 
Thev  excel  the  West  Highlanders  in  this  rmect,  that  they  make 
good  dairy  cattle,  the  cows  being  jwculiarly  adapted  for  cottagers' 
purposes.  When  fiattened  they  yield  beef  of  excellent  quaJuty. 
Their  prevailing  anil  most  esteemed  colour  is  black,  with  deep  orange 
on  the  nahed  parts.  The  ^n^!«wa  cattle  are  laiger  and  coarser 
than  the  Pembrokes,  and  those  of  Merioneth  and  theWher  districts 
are  smsUer,  and  inferior  to  them  in  every  respect  Tno  county  of 
Glamorgan  possesses  a  peculiar  breed,  bearing  its  name,  which  has 
loDg  been  in  estimation  for  combined  grazing  and  dairy  purposes. 
It  has  latierlv  been  so  much  encroached  upon  by  Herefords  and  short- 
boms  that  there  seems  some  likelihood  of  its  becoming,  extinct, 
which  will  be  cause  for  r^p^t,  unless  pains  are  taken  to  occupy 
Its  place,  with  cattle  not  in^rior  to  it  in  dairy  qualities.  We  con- 
clude this  rapid  review  of  our  native  breeds  liy  noticing  the  most 
sin^Ur  of  them  all,  viz., 
The  Stetiand  obmU,  which  are  the  most  diminative  in  the  world. 


The  carcase  of  a  Shetland  cow,  when  fully  fatttoed,  scarcely  exceeds 
in  weight  that  of  a  long-woolled  wether.  These  littie  creatures  are, 
however,  excellent  milkers  in  proportion  to  their  size ;  they  are  very 
hardy,  are  contented  with  the  scantiest  pasturage,  come  early  Uk 
maturity,  are  easily  fattened,  and  their  beef  surpasses  that  of  tdl 
other  breeds  for  tenderness  and  delicacy  of  flavour.  The  diminutive 
cows  of  this  breed  are  not  unfrequenUy  coupled  with  ^ort-hom 
bulls,  and  the  progeny  from  such  apparentiy  preposterous  unions 
not  only  possess  aomirable  fattening  qualities,  but  approximate  in 
bulk  to  their  aires.  These  curious  and  handsome  litUe  creaturea, 
apparentiy  of  Scandinavian  origin,  are  so  peculiarly  fitted  to  the 
circumstances  of  their  bleak  and  stormy  habitat,  that  the  utmost 
pains  ou^ht  to  be  taken  to  preserve  the  breed  in  purity,  and  to 
improve  it  by  judicious  treatment 

Section  2. — Farm  Mltnagement  of  CatlU, 

We  shall  now  endeayour  to  describe  the  farm  management 
of  this  valuable  class  of  animals,  nnder  the  heads  of  breeding, 
rearing,  fattening ,  and  dairy  management.  The  proceedings 
of  thoee  engaged  in  the  l>reeding  and  rearing  of  cattle  for 
the  production  of  beef  are,  however,  largely  determined  by 
th^  character  of  the  soil  and  climate  of  particular  districts 
and  farms.  The  occupiers  of  all  comparatively  fertile  soils 
carry  forward  to  maturity  such  animals  as  they  breed,  «nd 
dispose  of  them  directly  to  the  batcher.  Those  who  are 
less  fortunately  circumstanced  in  this  respect  advance  their 
young  cattle  to  such  a  stage  as  the  capabilities  of  their 
f anns  admit  of,  and  then  tratisf er  them  to  others,  by  whom 
the  fattening  pi^ocess  is  conducted.  It  cannot  be  too 
strongly  impressed  upon  those  who  engage  in  this  business 
that  it  never  can  be  profitable  to  breed  inferior  cattle ;  or 
(however  good  their  quality)  to  suffer  their  growth  to  be 
arrested  by  cold  or  hunger ;  or  to  sell  them  in  a  lean  state. 
In  selecting  a  breeding  stodk  of  cattle,  the  qualities  to  be 
aimed  at  are  a  sound  constitution  and  a  symmetrical  form, 
aptitude  to  fatten,  quiet  temper,  and  large  milk-yielding 
power  in  the  cows.  As  all  these  qualities  are  hereditaiy, 
cattle  are  valuable  forlareediag  purposes  not  merely  in  pro- 
portion as  they  m  develo^Msd  in  the  individuals,  but 
according  to  the  measure  in  which  they  are  known  to  have 
been  possessed  by  their  progenitors.    A  really  good  -pedi- 

nadda- therefore  greatly  to  the  value  of  breeding-stock. 
I  doubtless  important  to  have  both  parents  go^;  but 
in  the  case  of  ruminants,  the  predominating  influence  of 
the  male  in  detennimng  the  qualities  of  the  progeny  is  so 
well  ascertained,  that  tihe  selection  of  the  bull  is  a  matter 
of  prime  importance.  We  are  able  to  state,  from  ample 
personal  erperience,  that  by  using  a  bull  that  is  at  once 
good  himself  and  of  good  descent,  a  level  and  valuable  lot 
of  calves  can  be  obtained  from  very  indifferent  cows.  It  is- 
indeed  miserable  economy  to  grudge  the  price  of  a  good 
btdl  Coarse,  mifrahapen,  unthrifty  cattle  cost  just  as  much 
for  rearing  and  fattening  as  those  of  the  best  quality,  and 
yet  may  not  be  worth  so  much  by  £3  or  £4  a-head  when 
they  come  ultimately  to  market  The*  loss  which  is> 
annuitlly  sustained  from  breeding  inferior  cattle  is  far 
greater  than  those  concerned  seem  to  be  aware  of.  It  is 
impossible  to  estimate  this  loss  accurately,  but  from  careful 
observation  and  inquiry  we  are'  confident  that  it  amounts 
to  not  less  than  50l  a-head  on  one-half  of  the  fat  cattle 
annually  slaughtered  in  Great  Britain.  If  this  be  so,  it 
follows  that  without  expending  a  farthing  more  than  is 
done  at  present  on  food,  housing,  and  attendance,  the  profit 
which  would  accrue  from  using  only  the  best  dass  of  bulls 
would  be  equivalent  to  an  advance  of  Is.  per  stone  in  the 
price  of  beef  as  regards  half  of  the  fat  bullocks  brought  to 
market.  This  profit  could,-  moreover,  be  secured  by  a  very 
moderate  outlay ;  for  if  properly  gone  about,  the  best  dasa 
of  bulls  might  be  employed  without  adding  more  than  3s. 
or  4s.  a-head- to  the  price  of  each  calf  reared.  We  may 
surely  anticipate  that  such  a  palpable  source  of  profit  will 
not  continue  to  be  neglected  by  the  breeders  of  cattle. 
There  are  many  instances  in  which  landlonHs  would  find  it 
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mucb  for  tbcir  interest  to  aid  their  tenantry  in  at  once 
procuring  really  good  balls.  Cattle  shows  and  prizes  arc 
txseful  m  their  way  as  a  means  of  improving  the  cattlg  of 
«  clistrict,  but  the  mtroductioo  of  an  adequate  number  of 
bulls  from  herds  already  highly  improved  is  the  way  to 
accomplish  the  desired  end  cheaply,  certainly,  and  speedily. 
We  must  here  protest  against  a  practice  by  which  short- 
horn bulls  are  very  often  prematurely  unfitted  for  breeding. 
Their  tendency  to  obesity  is  so  remarkabJQ  that  unless  they 
are  kept  on  short  commons  they  become  unwieldyvand 
unserviceable  by  their  third  or  fourth  year.  Instead,  how- 
ever, of  counteracting  this  tendency,  the  best  animsds  are 
usually  *'  made  up/'  as  it  is  called,  for  exhibition  at  cattle 
shows  or  for  ostentatious  display  to  visitors  at  home,  and 
the  consequence  ia^  that  tbey  are  ruined  for  breeding  pur- 
poses. We  rejoice  to  see  that  the  directors  of  our  national 
agricultural  societies  are  resolutely  setting  their  faces 
against  this  pernicious  practice.  It  is  needful  certainly 
that  all  young  animald,  although  intended  for  breeding 
stock,  should  be  well  (ed,  for  without  this  they  cannot 
attain  to  their  full  size  and  development  of-  form.  But 
when  this  is  secured,  care  shoold  be  taken,  in  th^  case  of 
all  breeding  animals,  never  to  exceed  that  degree  of  flesh 
which  is  indispensable  to  perfect  health  and  vigour.  The 
frequent  occurrence  of  af>ortion  or  barrenness  in  high- 
pedigreed  herds  seems  chiefly  attributable  to  overfeeding. 
TbQ  farmer  who  engages  in  cattle-breeding  with  the  view 
of  turning  out  a  profitable  lot  of  fat  blasts  annually,  will 
take  pains  first  of  all  to  provide  a  useful  lot  of  cows,  such 
ea  will  produce  good  calves,  and  if  well  fed  while  giving 
milk  will  yield  enough  of  it  to  keep  two  or  three  calves 
ft-piece.  That  he  may  be  able  to  obtain  a  suflicient  supply 
of  good  calves  he  will  keep  »  really  good  buil,  and  allow 
the  cottagers  residing  on  the  farm  or  in  its  neighbourhood 
to  send  their  cows  to  him  free  of  charge,  stipulating  only 
that  wh^n  they  have  a  calf  for  sale  he  shall  have  the  first 
offer  of  it 

Cows  are  an  expensive  stock  to  keep,  and  it  is  therefore 
of  importance  to  turn  their  milk  to  the  best  account.  It  is 
poor  economy,  however,  to  attempt  to  rear  a  greater  number 
of  calves  than  can  be  done  justice  to.  Seeing  that  they 
are  to  be  reared  for  the  production  of  beef,  the  only  pro- 
fitable course  is  to  feed  them  well  from  birth  to  maturity. 
During  the  first  weeks  of  calf  hood  the  only  suitable  diet 
is  imadultered  milk,  warm  from  the  cow,  given  three  times 
a-day,  and  not  less  than  two  quarts  of  it  at  each  meal. 
By  three  weeks  old  they  may  be  taught  to  eat  good  hay, 
linseed  cake,  and  sliced  swedes.  As  the  latter  items  of 
diet  are  relished  and- freely  eaten,  the  allowance  of  milk  is 
gradually  diminished  untU  about  the  twelfth  week,  when 
it  may  be  finally  withdrawn.  The  linseed  cake  is  then 
given  more  freely, ^nd  water  put  within  their  reach.  For 
the  first  six  weeks  calves  should  be  kept  each  in  a  separate 
cfib ;  but  after  this  they  are  the  better  of  having  room  to 
frisk  about  Their  quarters,  however,  should  be  well 
sheltered,  as  a  comfortable  degree  of  warmth  greatly 
promotes  their  growth.  During  their  first  summer  they 
do  best  to  be  soiled  on  vetches,  clover,  or  Italian  ryegrass, 
with  from  1  lb  to  2  lb  of  cake  to  each  calf  daily.  AVhon 
the  green  forage  fails,  white  or  yellow  turnips  are  substi- 
tjited  for  it  A  full  allowance  of  these,  with  abundance 
of  oat  straw,  and  not  less  than  2  lb  of  cake  daily,  is  the 
appropriate  fare  for  them  during  their  first  wintef.  Swedes 
will  be  substituted  for  turnips  during  the  months  of  spring, 
and  these  again  vrill  give  place  in  due  time  to  green  fof&ge 
or  the  best  pasturage.  The  daily  ration  of  cake  should 
never  be  withdrawn.  It  greatly  promotes  growth,  fattening, 
and  general  good  health,  and  in  particular  is  a  specific 
agninst  the  disease  called  blackleg,  wtich  often  proves  so 
fatal  to  young  caVtle.     Young  cattle  that  have  been  skil- 


fully managed  upon  the  system  wbich  we  have  dov 
sketched,  are  at  18  months  old  already  of  great  size,  vrith 
ojx^n  horns,  meUow  hide,  and  all  those  other  features  which 
indicate  to  the  experienced  grazier  that  they  will  grow  umI 
fatten  rapidly,  lliis  style  of  management  is  not  only  the 
best  for  those  who  fatten  as  well  as  rear,  but  is  also  the 
most  profitable  for  those  who  rear  only. 

Wc  have  already  stated  that  in  Scotland  eoinparativtlj 
few  cattle  are  fattened  on  pasturage.  An  increasiDg 
number  of  fat  beasts  are  now  prepared  for  market  duiing 
the  summer  months  by  soiling  on  green  forage ;  but  it  it 
by  means  of  the  turnip  crop,  and  during  the  winter  viODths, 
t^t  this  branch  of  Imsbandxy  is  all  bat  exdu^vely  coo- 
ducted  in  the  northern  half  of  Great  Britain.  But  a  few 
years  ago  the  fattenjlng  of  catUe  on  Tweedside  and  in  the 
Irothians  was  conducted  almost  exclusively  in  open  courts, 
with  sheds  on  one  or  more  sidee,  in  which  from  two  to 
twenty  animals  wei^  confined  together,  and  fed  bn  turnips 
and  straw  alone.  Important  changes  have  now  been  in- 
troduced, |)oth  as  regairds  housing  and.  feeding,  by  mtsxa 
of  which  a  great' saving  of  food  has  been  effected.  Uoder 
the  former  practice  the  cattle  received  as  many  turnips  as 
they  could  e^t,  which,  for  an  average-sized  two-year-old 
bullock,  was  not  less  than  220  lb  daily.  The  consequence 
of  this  .enormous  consumption  of  watery  food  was,  that  for 
the  first  n^onth  or  two  after  being  thus  fed  the  animah 
were  kept  in  a  state  of  habitual  diarrhoea.  Dry  fodder 
was,  indeed,  always  placed  within  their  reach ;  "but  as  long 
as  they  had  the  opportunity  of  taking  their  fill  of  turnips, 
the  dry  straw  was  all  but  neglected.  By  stinting  them  to 
about  100  Ih  of  turnips  daily,  they  can  be  compelled  to 
eat  a  l^ge  quantity  of  straw,  and  on  this  diet  they  thrive 
faster  than  on  turnips  at  wiU  A  bettor  plan,  however,  ij 
to  render  the  fodder  so  palatable  as.  to  induce  them  to  e&t 
it  of  choice.  This  can  be  done  by  grating  down  the  tur- 
nips by  one  or  other  of  the  pulping-machines  now  getting 
into  common  use,  and  then  mixing  the  grated  turnip  with 
an  equal  quantity,  by  measure,' of  cut  straw.  -  Some  personi 
allow  the  food  after  being  thus  mixed  to  lie  In  a  heap  for 
two  days,  so  that  fermentation  may  ensue  before  it  is  given 
to  the  cattle.  There  is,  however,  a  preponderance  of 
evidence  in  favour  of  using  it  fresh.  To  this  mess  can 
conveniently  (^  added  an  allowance  of  ^ound  cake,  whether 
of  linseed,  rape,  or  cotton  seed,  and  of  me^l  of  any  kind  of 
grain  which  the  farmet  finds  it  most  economical  at  the 
time  to  use.  The  ground  cake  and  meal  are,  in  this  case, 
to  be  thoroughly  mixed  with  the  pulped  turnip  and  cot 
straw.  The  same  end  can  be  accomplished  by  giving  a 
moderate  feed  (say  50  lb)  of  sliced  roots  twice  a-day,  and 
four  hours  after  each  of  these  meals,  another,  consisting  of 
cut  straw,  cake,  and  meaL  la  this  case  the  chaff  and 
farinaceous  ingredients  should  be  mixed  <and  cooked  hy 
steam  in  a  close  vessel;  or  the  meal  can  be  boiled  in  an 
open  kettle,  with  water  enough  to  make  it  of  the  consistency 
of  gruel,  and  then  poured  over  the  chaffy  mixed  thoronghlf 
with  it,  and  allowed  to  lie  in  a  he&p  for  two  or  three  homv 
before  it  is  -served  out  to  the  cattle.  From  2  to  4  lb  of 
meal,  <ke.,  a-head  per  diem  is  enough  to  begin  with.  Bui 
as  the  fattening  process  goes  on  it  is  gradually  increased, 
and  may  rise  to  7  or  S  fi>  during  the  last  month  before 
sending  to  market  It  is  advisable  to  oaiz  with  the  cooked 
mess  about  2  ounces  of  salt  per  diem  for  each  bollock. 
Ail  impoftant  recotnmendation  to  thitf  mode  of  preparing 
cattle  food  is,  that  it  enables  the  farmer  to  nse  npe-cake 
freely ;  for  when  this  article  is  reduced  to  a  coarse  powder, 
and  heated  to  the  boiling  point,  it  not  only  loees  its  acrid 
qualities,  but  acquires  a  smell  and  flavour  which  induce 
cattle  to  eat  it  greedily.  Moreover,  if  the  rape^seeds  should 
have  been  adulterated  with  those  of  wild  mustard  Wore 
going  to  the  crushing-mill  (as  not  unfrequently  bapp«'i')» 
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'and  a  cake  is  thus  produced  w!iich  in  its  raw  state  ia 
poiaoBonsio  cattle,  it  has  been  ascertained  that  boihng 
depn?afi  such  spurious  cake  of  its  hurtful  qualities  and 
renders  it  safe  and  wholesome.  As  racpe-caJce  possesses 
fattening  elements  equal  to  those  of  linseed-cake,  and  ca^ 
usually  be  bought  at  half  the  price,  it  is  well  worth  while 
to  have  recourse  to  a  process  by  which  it  can  so  easily  be 
rendered  a  palatable  and  nourishing  food  for  cattle. 

Fattening  cattle  are  usually  allowed  to  remain  in  the 
pastures  to  a  later  date  in  autumn  than  is  profitable.  The 
piessure  of  Jiarv^t  work,  or  the  immature  state  of  his 
turnip  crop,  often  induces  the  fanner  to  delay  housing  his 
bollocks  until  long  after  they  have  ceased  to  make  progress 
on  grass.  They  may  still  have  a  full  bite  on  their  pastures ; 
bat  the  lengthening  nights  and  lowering  tempesature  lessen 
the  nutritive  quality  of  the  herbage,  and  arrest  the  further 
nxumulation  of  fat  and  flesL  Th^  hair  of  the  cattle  begins 
also  to  grow  rapidly  as  the.  nights  get  chilly,  and  causes 
them  to  be  housed  with  rougher  coats  than  are  tken  ex-' 
pedient  To  avoid  these  evils  thd  fanner  should  early  in 
August  begin  to  spread  on  the  pasture  a  daily  feed  of  green 
forage,  consisting  of  vetches,  peas,  and  b^na  grown  in 
ciixture  in  about  equal  proportions,  which  if  weU  podded 
and  fuU  of  soft  pulse,  supplies  exactly  the  kind  ojf  food 
required  to  compensate  for  the  deteriorating  pasturage. 
Early  in  September  cabbages  and  white  globe*  turnips -should 
be  given  on  the  pasture  in  lieu  of  the  green  forage.  After 
ten  days  or  so  of  this  treatment  they  should  be  transferred 
to  their  winter  quarters.  For  the  first  two.  months  after 
they  go  into  jtvinter  quarters  they  make  as  good  progress  on 
yellow  turnips  as  on  any  kindi  of  roots;  for  the  three 
following  months  well  stored  swedes  are  the  best  food  for 
them ;  and  from  the  beginning  of  March  until  the  end  of 
the  season,  mangolds  and  potatoes,  in  the  proportion  of 
four  parts  of  the  former  to  one  of  the  latter.  The  chaff 
of  wheat,  oats,  or  beans,  if  tolerably  free  from  dust,  ia  quite 
aa  suitable  as  cut  straw  for  mixing  With  the  pulpied  roots 
and  looked  food.  The  addition  of  a  small  qliantity  of 
chopped  hay,  or  of  the  husks  of  kiln-dried  oats,  to  the 
other  food,  usually  induces  cattle  to  feed  more  eagerly.  In 
short,  the  animals  must  be  closely  watched,  and  occasional 
variations  made  in  the  quantity  and  quality  of  the  food 
given  to  particular  individuals  or  of  the  general  lot  as  their 
circum^tancee  may  require.  Besides  the  food  given  in  the 
manger  it  is  desirable  that  each  animsd  should  receive  a 
daily  allowance  of  fresh  oat  straw  in  a  rack  to  which  he 
has  access  at  pleasure. 

A  better  appreciation  of  the  electa  of  temperature  on  the 
animal  economy  has  of  late  years  exerted  a  benfifbcial  influ* 
ence  upon  the  treatment  of  fattening  cattle.  Observant 
farmers  have  long  been  awi^  that  their  -cattle,  wi^en  kept 
dry  and  moderately  warm,  eat  less  and  thrive  faster  than 
under  opposite  conditions.  They  accounted  for  this  in  a 
vague  way  b^  attributing  it  to  their  greater  comfort  in  such 
circumstances.  Scientific  men  have  now,  however,  showed 
us  that  a  cozisiderable  portion  of  the  food  consumed  by 
warm-blooded  animaiU  is  expended  in  maintaining  the 
natural  heat  of  their  bodies,  and  that  the  portion  of  food 
thu9  disposed  of  is  dissipated  by  a  process  so  closely  an- 
alogous to  Gom\)ustion  that  it  may  fitly  be  regarded  a^  so 
much  fuel  The  fat  which,  in  favourable  circumstances, 
is  accumulated  in  their  b^es,  may  in  like  mtoner  be 
regarded  as  a  tftore  of  this  fuel  laid  up  for  future  emer- 
gencies. The  knowledge  of  this  fact  enablAi  us  to  under- 
stand how  largely  the  profit  to  be  derived  from  the  fattening 
of  cattle  is  dependent  upon  the  manner  in-  which  they 
are  housed,  and  necessarily  forms  an  important  element  in 
determining  the  question  whether  yardt,  ttaUSj  or  baxei 
are  best  adapted  f os  this  purpose.  A  really  good  system 
of  housing  must  combine  the  following  concUtions  :•*— 


1st,  Facilities  f\/r  supplying  food  and  litter,  and  for  re- 
moving dung  with  the  utmost  economy  of  time  and  labour ; 

2d,  Complete  freedom  from  disturbance ; 

3d,  A  moderate  and  unvaiying  degree  of  warmth  j 

4th,  A  constant  supply  of  pure  air ; 

5th,  Opportunity  for  the  i^attle  having  a  slight  degree 
of  exercise ;  and 

6th,  The  production  of  manure  of  the  best  quality. 

We  have  no  hesitation  in  expressing  our  opinion  that 
the  whole  of  these  conditions  are  attained  most  fully  by 
means  of  well-arranged  and  well-ventilated  boxes.  Stalls 
are  to  be  preferred  where  the  saving  of  Utter  is  an  object, 
and  yards  for  the  rearing  of  young  catUe»  which  require 
more  exercise  than  is  suitable  for  fattening  stock.  These 
yards  are  now,  however,  in  the  most  improved  modem 
iiomesteads,  wholly  roofed  over,  and  thus  combine  the  good 
qualities  of  both  yard  and  box. 

CHAPTER  XVIL 

LIVX  STOCK — 8HX8P. 

When  Fitzherbert  so  long  ago  said,  ''Sheep  is  the  most 
profitablest  cattle  that  a  man  can  have,"  he  expressed  an 
opinion  in  which  agriculturists  of  the  present  day  fully 
concur.  But  if  this  was  true  of  the  flocks  of  his  time, 
how  much  more  of  the  many  admirable  breeds  which  now 
cover  the  rich  pastures,  the  grassy  downs,  and  the  heath- 
clad  mountaana  of  our  country.  Their  flesh  is  in  high 
estiatation  with  all  classes  *  of  the  community,  and  con- 
stitute at  least  one-half  of  all  the  butcher  meat  consumed 
by  them.  Their  fleeces  supply  the  raw  material  for  one  of 
our  most  flourishing  manufactures.  They  furnish  to  the 
farmer,  an  ixnportant  source  of  revenue,  and  the  readiest 
means  of  maintaining  the  fertility  of  his-fielda 

Section  l.^BreecU. 

^  The  distinct  breeds  and  sub-varieties  of  sheep  found  in 
Great  Britain  are  very  numerous.  We  have  no  intention 
of  describing  them  in  detail,  but  shaU  confine  our  observa- 
tions to  those  breeds  which  by  common  consent  are  the 
most  valuable  for  their  respective  appropriate  habitats. 
They  may  be  fitly  classed  imder  three  heaids  —viz.,  the  heavy 
breeds  of  the  plains,  thoee  adapted  for  dowjis  and  similar 
localities,  and  th6  mountain  breeda. 

IsL-^^ffeovy  Breeds, 

Of  the  first  class,  the  unproved  LeiceHert  are  still  the 
jnost  importanib  to  t]ie  country.  They  are  more  widely 
diffiised  in.  the  kingdom  than  any  of  their  congeners. 
Although,  from  the  altered  taste  of  the  community,  their 
mutton  is  less  esteemed  than  formerly,  they  still  constitute 
the  staple  breed  of  the  midland  counties  of  England. 
Leicester  rams  are  also  more  in  demand  than  ever  for 
crossing  wMi  otiier  breeds.  It  is  "now  about  a  century 
since  this  breed  Was  produced  by  the  genius  and  persever- 
ence  of  Bake^ll,  in  whose  hands  they  attained  a  degree 
of  excellence  that  has  probably  not  yet*been  exceeded  by 
the  many  who- have  cultivated  them  sinoe  his  day.  The 
characteristics  of  this  breed  are  extreme  docility,  extra 
ordinary  aptitude  to  fatten,  and  the  early  age  at  which  they 
come  to  maturity.  The  most  marked  £eature  in  theii 
.stnictmre  ia  the  smallness  of  their  heads,  and  of  their  bones 
generally,  as  contrasted  with  their  weight  of  carcase.  They 
are  clean  in  the  jaws,  with  a  full  eye,  thin  ears,  and  placid 
countenance.  Their  backs  are  straight,  broad,  and  flat, 
the  ribs  arched,  the  belly  carried  very  light,  so  that  they 
present  nearly  as  straight  a  line  below  as  above;  the  chest 
is  wide,  the  skin  veiy  mellow,  and  covered  with  a  beautiful 
fleece  gi  long,  soft  wool,  which  w^hs  on  the  average  from 
6  to  T  lb.     On    good  soils  and  under  careful  treatment 
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tliese  sliecp  are  currently  brought  to  weigh  from  18  to  20 
{b  per  quarter  at  14  months  old,  at  which  age  they  are  now 
usually  slaughtered.  At  this  age  their  flesh  is  tender  and 
juicy ;  but  when  feeding  is  carried  on  till  they  are  older  and 
heavier,  fat  accumulates  so  unduly  as  to  detract  from  the 
palatableness  and  market  value  q{  the  mutton. 

ZineoZn^.— ^These  were  at  one  time  very  large,  usgaioly  animals, 
with  an  immeiue  fleece  of  very  Ions  wool  By  crossing  them  with 
;  the  Ldoeatera  the  character  of  the  oreed  has  been  entirely  changed, 
and  very  greatly  for  the  better.  It  is  now,  in  fact,  a.aiib- variety  of 
the  Leicester,  with  larger  frame  and  heavier  fleece  than  the  pure 
breed.  Their  wool,  however,  retains  its  distinctive  characteristics^— 
▼iz.,  great  length  of  staple,  an  unctuous  feelini^,  and,  in  particular, 
a  brightness  or  lutin  wUcb  adds  largely  to  its  value.  Sb'>ep  of 
this  kind  are  reared  in  immense  numbers  on  the  wolds  and  heaths  of 
Lincolnshire,  and  are  sold  When  about  ja  year  old  in  the  wool,  and  in 
very  forward  condition,  to  the  graziers  of  the  fens  and  marshes,  who 
ultimately  bring  them  to  very  great  weights. 

CoL^ufolds,  sometimes  called  Glo'sters  or  New  Oxfords,  are  also' 
Inrge  and  lon^-wooUed  sheep,  with  f^oo(i  figure  and  portly  gait 
OriAt  im{>rov^ment  has  been  effected  m  this  breed  dunn^  the  last 
30  years,  in  consequence  of  which  they  are  rising  rapidly  m  public 
estimation.  The  qualities  for  which  they  are  prized  are  their  nardi- 
ness,  docility,  rapid  growth,  aptitude  to  fatten,  and  the  ^eat  weight 
to  which  they  attain.  Their  chief  defect  is  that  tliey  yield  mutton 
somewhat  coarse  in  the  grain  and  with  an  undue  preponderance  of 
fat  'But  in  addition  to  their  great  merits  as  a  pure  breed  they  are 
especially  valuable  for  the  purpose  of  crossing  with  Downs  and  other 
short-woolled  sheep.  Of  this  we  shall  speak  more  particularly  when 
we  come  to  notice  the  OrasS'Weedt. 

TeesufcUert. — ^This  brved,  found  formerly  in  the  vale  of  the  Tees, 
used  to  have  the  reputation  of  being  one  of  the  largest  and  heaviest 
of  onr  native  breeds.  They  had  lighter  fleeces  than  the  old  Lincolns, 
but  greater  aptitude  to  fatten,  lake  them,  however,  they  have  been 
so  bonded  with  Leicester  blood  as  to  have  lost  their  former  chapu;- 
teristics.  As'  now  met  with,  they  constitute  simply  a  sub-vanety 
of  the  latter  breed.  ... 

The  Kents  or  Romney  Marsh  Sheep,  are  another  distinct  long- 
woolled  breed  which  have  much  in  common  with  the  old  Lincolns, 
although  they  never  el^ualled  them  either  in  the  weight  or  quality 
of  their  fleece.  They  too  have  been  much  modified  by  a  large 
infusion  of  J/eicester  blood  ;  but  as  their  distinctive  qualities  fit  them 
well  for  a  bleak  and  humid  habitat,  there  is  now  an  aversion  to  risk 
tlicse  by  further  crossing.  As  they  now  exist  they  are  4  great 
improvement  upon  the  old  breed  of  tiie  Kentish  nfarsnes  ;  and  this, 
in  the  first  instance  at  least,  was  the  result  of  crossing  rather  than 
selection. 

2d. — Down  and  Forest  Breeds. 

The  breeds  peculiar  to  our  chalky  downs  an^  other 
pastures  of  medium  elevation  next  claim  our  notice. 

S&uihcUnmu.^Vot  long  after  Robert  Bakewell  had  begun,  with 
admirable  skill  and  perseverance,  to  bring  to  perfection  his  celebrated 
Leicesters,  which,  as  we  have  seen,  have  either  superseded  or  totally 
altered  the  character  of  all  the  heavy  breeds  of  the  country,  another 
breeder,  lU  John  Ellman  of  Glynde,  in  Sussex,  equal  to  Bakewell 
in  jud^ent,  perseverance,  and,  zeal,  and  wholly  devoid  of  his 
illilieral  prejudice  and  narrow  selfishness,  addressed  himself  to  the^ 
ta.<;k  of  improving  the  native  sheep  of  the  downs,  and  succeeded  in 
bringing  them  to  as  great  perfection,  with  respect  to  early  maturity 
and  fattening  power,  as  they  are  perhaps  susceptible  of.  Like 
Bakewell,  he  early  began  the  practice  of  letting  out  rams  for  hire. 
These  were  soon  eagerly  sought  after,  and  the  qualities  of  his 
improved  flock  being  rapidly  communicated  to  others,  th^hole  race 
of  down  sheep  has  more  or  less  become  assimilated  to  their  standard. 
These  improved  Southdowns  have,  in  fact,  been  to  all  the  old  foresi 
and  other  fine-woolled  breeds  what  the  Leicfsters  have  been  to  their 
congeners  Many  of  tlftm  have  entirely  disappeared,  and  others 
only  survive  m  those  modifications  of  the  improved  Southdown 
type  which  are  to  be  found  in  particular  localities.  These  down 
sheep  po-.8ess  certain  well-marked  features  which  distinguish  them 
from  all  other  breeds.  They  have  a  close-set  fleece  of  fine  wool, 
weighing,  when  the  animals  are  well  fed,  about  4  lb.  ;  their  faces 
and  legs  are  of  a  dusky  brown  colour,  their  neck  slightly  arched, 
their  limbs  short  their  carcase  broad  and  compact,'  their  offal  light, 
abd  their  buttocks  very  thick  and  square  benind.  They  are  less 
impatient  of  folding,  and  suffer  less  from  a  pasture  being  thickly 
stocked  with  them  than  any  other  breed.  It  is  in  connection  with 
this  breed  th.it  the  practice  of  foldinc;  as  a  means  of  manuring  the 
wJil  is  so  largely  carried  out  in  the  chalk  districts  of  Endand.  Itis 
w**!!  ascertained  that  the  injury  done  to  a  flock  by  this  practice 
fxcpedft  the  benefit  conferred  on  the  crops.  Now  that  portable 
manures  nre  so  abundant  it  is  to  be  hoped  that  this  pernicious 
aSSid    %  ^**°^  **^^***  "  ™*^  ™"*'^  machines  will  be  everywhere 


These  sheep  are  now  usually  classed  as  Sussex  Dawns  and  Bcnvp' 
shire  DoivTis^  the  former  being  the  most  refined  type  of  the  da^ 
both  as  regards  wool  and  carcase,  and  ^he  latter,  as  compared  v:th 
them,  having  a  heavier  fleece,  stronger  bone,  and  aom^what  coaiBtr 
and  larger  frame. 

The  Shropshire  shdep,  while  partaking  of  the  general  chancter- 
istics  of  the  Southdown,  is  so  much  heavier  both  fin  fleece  snd 
carcase,  and  is  altogether  so  much  more  robust  an  aniinal,  that  it  now 
claims  to  be  rank^  as  a  separate  breed.  The  qualities  just  referred 
to  as  distinguishing  it  from  other  dowiis  seem,  however,  to  be  the 
result  of  selection  rather  than  of  crossing  with  other  breeds^  and  thus 
the  Shropshir)  sheep,  while  a  pure  down,  is  yet  of  so  distioctt 
type  from  the  high-bred  "Southdown,"  that  itis  well  entitled  to  be 
recognised  as  a  distinct  and  very  valuable  breed,  as  has  been  doD« 
by  the  Royal  Societv,  which  now  assigns  it  a  separate  clsss  at  iis 
annual  meetings.  Shropshire  rams  are  eagerly  sought  after,  and 
many  breeders  of  eminence  in  that  county  nave  now  their  sdqiuI 
sales  of  these  animals. 

These  breeds  are  peculiarly  adapted  for  all  those  parts  of  Esgl&Dd 
where  low  grassy  hills  occur,  interspersed  with,  or  in  proximity  to, 
arable  land.  In  such  situations  they  are  prolific,  hardy,  sod  ^j 
fattened  at  an  early  age.  It  is  to  their  peculiar  adaptation  for  cross- 
ing with  tHe  long-wooUed  breeds  that  they  are  indebted  for  thdr 
recent  and  rapid  extension  to  other  districts.  ■     ' 

Dorseis. — ^This  breed  has  from  time  immemorial  hten.  natorolised 
in  the  county  of  Dorset  and  acyaoent  parts.  Th^  are  a  white-faced, 
homed  breed,  with  fine  wool,  weighing  about  4  ro  per  fleece.  lli«y 
are  a  hardy  and  docile  race  of  sheep,  of  good  slse,  and  fair  quality 
of  mutton.  But  the  property  which  diatinguishes  them  from  every 
other  breed  in  Great  Britain  is  the  fecundity  of  the  ewes,  and  their 
readiness  to  receive  the  male  at  an  early  seaaon.  They  hare 
even  been  known  to  yean  twice  in  the  same  year.  Beings  in  addiiioD 
to  this,  excellent  nurses,  they  ha/e  long  been  in  use  for  rearing 
house  lamb  for  the  London  market .  For  this  purpose  the  rams  are 
put  to  them  early  in  June,  so  that  the  lambs  are  brought  forth  ic 
October,  and  are  ready  for  market  by  Christihaa.  But  for  tbia 
peculiarity,  they  would  are  now  have  shared  the  late  of  so  masy 
other  native  breeds,  which  have  given' place  either  to  the  Leicesters 
or  Southdowns,  accoiding  to  the  nature  of  the  pastures.  So  long, 
however,  as  the  rearing  of  early  house  lamb  is  found  nrofitable,  th^ 
\a  a  sufficient  inducement  to  preserve  the  Doiaet  breed  in  their  pcrltj, 
as  they  are  unique  in  their  property  of  early  yeaning. 

3d — Mountain  Breeds. 

Cheviots.— As  we  approach  and  cross  the  Scottish  border  we  fuid 
a  range  o^hills  ccvcced  with  coarser  herbage  than  the  chalky  doves 
of  the  south,  and  with  a  climate  considerably  more  rigorous.  Here 
the  Southdown  sheep  have  been  tried  with  but  indiflerent  succee. 
This,  however,  is  not  to  be  recretted,  seeing  that  the  native  Cberwt 
breed  rivals  them  in  most  of  their  good  qualities^  and  possesses  is 
addition  a  hardihood  equal  to  the  neoesaitiea  of  the  climate.  This 
breed,  besides  occupying  the  grassy  hills  of  the  border  coonties,  is 
now  found  in  great  force  in  the  north  and  west  Highlands  of  Scot- 
land. In  the  counties  of  Sutherland  and  Caithneas,  where  it^j 
were  introduced  by  the  late  Sir  John  Sinclair,  they  have  tbiivea 
amazingly,  and  in  the  hands  of  some  spirited  breeders  have  attaiofd 
to  as  great  perfection  as  in  their  native  district.  During  the  last 
80  years  this  breed  has  undergone  veiy  great  improvement  in  size, 
figure,  weight  of  fleece,  and  aptitude  to  tatten.  in  proof  of  this,  it 
is  enough  to  mention  that  Cheviot  wether  Iambs  are  now  in  the 
border  counties  brought  to  market  when  weaned,  and  are  trsnsferred 
to  the  low  country  gnziers,  by  whom  they  aresent&t  tothebotckr 
at  sixteen  months  old,  weighing  then  from  19  to  18  lb  per  quarter. 
This  is  particularly  the  case  in  Cumberland,  where  Cheviot  UxdU 
are  preferred  to  all  jother  breeds  by  the  low-connky  faimos,  by 
whom  they  are  managed  with  great  skill  and  success.  It  is  not  at 
all  unusual  with  them  to  realise  an  increase  of  from  20s.  to  25s.  v^ 
head  on  the  tfhrchase  price  of  these  lambs,  after  a  twelvemonlh'a 
keep.  This  tact  is  peculiarly  interesting  from  the  proof  which  it 
affords  of  a  hitherto  unsuspected  capacity  in  Cheviots,  and  prob<^t  !j 
in  other  upland  breeds,  to  attain  to  a  profitable  degree  of  fatness  aui 
weight  of  carcase  at  almost  as  early  an  age  as  the  lowland  brteds 
when  the  same  attention  and  liberal  feeding  is  bestowed  upon  tien.. 
There  is  no  breed  equally  well  adapted  for  elevated  pastures,  con* 
sisting  of  the  coarser  grasses  with  a  mixture  of  heath ;  bat  wbes- 
ever,  from  like  nature  of  the  soil  or  greater  elevation,  the  heaths  rm- 
mistakably  predominate,  a  still  haruer  race  is  to  be  preferred,  viz." 

The  Bladcfaeed  or  Heath  Breed.— They  are  accoidindy  foand  aj 
the  mountainous  parts  of  Yorkshire,  Laoicashire,  CnmDfflaod,  and 
Westmoreland ;  over  the  whole  of  the  Lammermnir  rsng^  the  apper 
part  of  Lanarkshire,  and  genersUy  over  the  Hijchlands  of  Scotlaoo. 
Both  male  and  female  of  this  breed  have  horns,  which  in  thefemer 
are  very  large  and  spirally  twisted.  The  face  and  legs  are  black  or 
speckea  with  black,  with  an  occasional  tendency  to  this  colwa"/^ 
the  fleece  ;  but  there  is  nothing  of  the  brown  or  msset  cdonr  Tli'«^fl 
distinguishes  the  down  breeds.     The  choicest  flocks  j)f  tk««e  w**r 
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'u9^(aand  in  Lanarkaliire  and  in  the  Lammemraira,  where  consider- 
able peins  are  now  bestowed  on  their  improrement.  Their  chief 
dafects  are  ooarsaneea  of  fleece  and  alownesa  of  fattening  until  their 
growth  is  mttnw^,  In  most  flocks  the  wool,  besides  beinff  open 
and  coarse  in  the  staple,  is  mixed  with  kempt  or  hairs,  which  detract 
(ram  its  Talne.  Bsims  with  this  defect  are  now  caiefiiUy  avoided 
ij  the  best  breeders,  who  prefer  those  with  black  faces,  a  mealy 
movth,  a  sHght  tuft  of  fine  wool  on  the  forehead,  horaa  flat»  not 
wj  laim,  and  growing  well  oat  from  the  head,  with  a  thickset 
fleece  of  lon^  wavy,  white  wool  Greater  attention  is  now  also  being 
paid  to  their  improvement  in  regard  to  fattening  tendency ;  in  which 
lespeet  we  do  not  despair  of  seeing  them  bro^ht  nearer  to  a  par 
mm  other  improved  oteedL  Whenever  thia  u  accomplished  we 
shall  puoaMS  in  tiie  breeds  now  enmxierated,  and  their  croeoca,  the 
means  of  oonvating  the  prodnoe  of  onr  fertile  plains,  grassy  downs^ 
rough  npluid  pastena,  and  heath-dad  sumntains,  into  wool  and 
mntton  of  the  oest  quality,  and  with  the  ntmoet  economy  of  which 
tiie  oimnnataikcea  acunit. 

In'tibe  higher  grounds  of  Comberlaod,  and  also  In  Westmoreland, 
Laneaahire^  and  parts  of  Yorkshire,  two  varieties  of  the  heath  breed 
of  sheep  are  fimno,  vis*,  Herdwicksand  Lonks— which,  witha  general 
rosembLanee  to  the  blaekfaeed  Highland  breed,  differ  firom  it  in 
having  a  doae-eet  fleeoe  of  fine  soft  wooL  They  are-aometunea  da- 
seribeaby  saying  that  they  have  "  the  fleece  of  a  Cheviot  on  the  car- 
ease  of  a  Highlander  ;'*  bat  the  Herdwi^ks  are  so  small,  and  both 
hKsds  are  so  inferior  to  the  black&oed  in  aptitade  to  &tten,  that 
they  are  losing  grocmd  in  their  native  distriota,  where  the  blackfaces 
an  spreading  rapidly,  being  in  great  repate  for  breeding  erosses  to 
Jonig-WoQUed  lama.    ' 

We  haen  tknB  enumerated  the  most  important  of  onr 

pure  breeds  of  sheep,  bnt  onr  Mat  would  be  defective  were 

we  to  omit  those  croas-breeda  which  axe  acquiring  increased 

importaiioe  eyeiy  day.    With^e  extended  cuhivation  of 

turnips  and  other  green  crops  theire  haa  ariaen  an  increaaed 

demand  tor  aheep  to  oonaume  them.    Flockmastera  in 

u;^and  diatiicta^  atimulated  by  thia  demand,  happily  b^ 

tiuwigbt  them  of  putting  rama  of  the  improved  low-country 

breeds  to  their  Cheviot  ewea,  when  it  waa  diacovered  that 

the  lambs  produced  from  thia  croea,  if  taken  to  the  low 

countiy  aa  soon  aa  weaned,  oould  be  fattened  nearly  as 

quickly,  and  brought  to  nearly  as  good  weights,  ss  the 

pure  k^r-countiy  breeds.    The  comparativaly  low  prime 

cost  of  theae  croaa-bred  lamba  ia  a  farther  recommendation 

to  the  grazier,  who  finda  also  that  their  mutton,  partaking 

at  once  of  the  fatnesa  of  the  one  parent  and  of  the  juicineaa, 

high  flavour,  and  larger  proportion  of  lean  fledi  of  the 

other,  28  more  generally  acceptable  to  conaumers  than  any 

other  kind,  and  can  always  be  sold  at  the  best  price  of  the 

day.     The  wool,  moreover,  of  these  crosses,  being  at  once 

long  and  fine  in  the  staple,  ia  peculiarly  adapted  for  the 

manufacture  of  a  dasa  of  f abrica  now  much  in  demand,  and 

brings  in  consequence  the  beat  price  of  any  Britiah-grown 

wooL     The  individual  fleecea,  from  being  dose  set  in  the 

pile,  weigh  nearly  as  much  as  those  of  the  pure  Leioestera. 

On  all  theae  accounta,  therefore,  these  aheep  of  mixed  blood 

have  riiten  rapidly  in  public  eatimation,  and  are  produced 

in  ever-increasing  numbera.    Thia  ia  accompliahed  in  aeveral 

ways.      The  occupiers  of  uplying  grazings  in  some  cases 

keep  part  of  their  ewe  flock  pure,  and  breed  crosaea  from 

another   part.     They  aell  the  whole  of  their  cross-bred 

lambs,  and  get  as  many  females  from  the  other  portion  as 

keeps  up  the  nuinber  of  their  breeding  flock.    This  system 

of  crossing  cannot  be  pursued  on  the  most  elevated  farms, 

as  ewes  bearing  these  heavier  crossed  lamba  require  better 

fare  than  when  coupled  with  rams  of  their  own  rase.    The 

surplus  ewe  lambs  from  such  high-lying  grazLogs  are  an 

available  aource  of  supply  to  those  of  a  lower  range,  and 

are  eagerly  sought  after  for  this  purpo8&     Othera,  however, 

take  a  bolder  courae.     Selecting  a  few  of  the  choicest  pure 

Cheviot  ewea  which  they  can  fib^d,  and  putting  theae  to  a 

firat^rate  Leicester  ram,  they  thus  obtiun  a  supply  of  cama 

of  the  first  croaa,  and  putting  these  to  ewea,  also  of  the  first 

cross,  xoanage  in  Ihia  way  to  have  their  entire  flock  hoUf- 

br«c^  said  to  go  on  continuously  with  their  own  stock 


without  advancing  beyond  a  first  cross.  They,  hdwever, 
never  keep  rama  from  such  crossed  parentage,  but  always 
aelect  them  from  the  issue  of  parents  each  genuine  of  their 
respective  racea.  We  know  aeveral  large  farma  on  which 
flocka  of  crosaea  betwixt  the  Cheviot  ewe  and  Leicester  ram 
have  been  maintained  in  thia  way  for  nSany  yeara  with 
entire  aucce|a ;  and  one  at  least  in  which  a  similar  cross 
with  Boutbaown  ewes  has  equally  prospered.  Many,  how* 
ever, '  prefer  buying  in  feznalea  of  thia  first  croaa,  and 
coupling  them  again  with  pure  Leiceater  rama.  In  one  or 
other  of  these  ways  croas-bred  flocks  are  increasing  on 
every  side  So  much  has  the  system  spread  in  Berwick* 
shire,  that  whereas,  in  our  memory,  pure  Leicesters  were 
the  prevailing  breed  of  the  county,  they  are  now  confiued 
to  a  few  ram-breeding  flocks.  The  croea-breed  in  beat 
estimation  in  England  is  that  betwixt  the  Cotawold  and 
Southdown,  whi^  ia  in  such  high  repute  that  it  ia  virtually 
established  aa  a  aeparate-  breed  under  the  name  of  Oxford 
Downa.  In  Scotland  the  oroea  betwixt  the  Leiceater  ram  and 
Cheviot  ewe  ia  that  which  aeema  beat  adapted  to  the  climate 
and  other  conditiona  of  the  countiy,  and  ia  that  accordingly 
which  Ja  moat  resorted  to  on  farma  a  portion  of  whi<^  is  in 
tillage.  On  higher  grounda  a  croaa  betwixt  the  Cheviot  ram 
and  blackfa6ed  ewe  ia  in  good  eatimation,  and  haa  been 
extending  oonaiderably  in  recent  years.  Tins  croas^breed 
aeema  to  eqoal  the  pure  blaekfaeed  in  >^ftrr^infli^^  and  is  of 
considerably  greater  value  both  in  fleece  and  carcase. 
This  cro^»4>reed  ia  known  by  the  name  of  Halflan^  As 
in  the  oaae  of  the  Leiceater-Cheviot  ewes^"  flodka  are  main- 
tained by  using  rams  of  the  cross-breed. 

Section  2, — ManagemetU  of  Loidand  Shetp, 

Am  the  management  of  sheep  is  influenced  mainly  by  the 
nature  of  the  lands  upon  which  they  are  kept,  we  ahall 
first  deacribe  the  practice  of  Lowland  flodonasters,  and 
afterwards  that  puraued  on  Highland  aheep-walka. 

On  arable  farma,  where  turnips  are  grown  and  a  breeding 
stock  of  sheep  regularly  kept,  it  is  usual  to  wean  the  lambs 
about  the  middle  of  July.  When  this  has  been  done,  the 
sged  and  faulty  ewea  are  drafted  out,  azid  put  upon  good 
aftermath  or  other  succulent  food,  that  they  may  be  got 
ready  for  market  aa  aoon  aa  possible.  In  many  districts  it 
is  the  practice  to  take  but  tluee  crops  of  lambs  from  each 
ewe.  A  third  part  of  the  breeding  flock — ^viz.,  the  four- 
year-old  ewes — ^is  thus  drafted  off  every  autumn,  and  their 
places  supplied  by  the  introduction  of  a  corresponding 
number  of  the  best  of  the  ewe-lambs  of  the  preceding  year's 
crop  These  cast  or  draft  ewes  are  then  aold  to  the  occu** 
piers  of  richer  soils  in  populous  districts,  who  keep  them 
for  another  season  to  feed  fat  lambs.  Such  parties  buy  in 
a  freah  stock  of  ewea  every  autumn,  and,  aa  they  phrase  it, 
"  feed  lamb  and  dam."  In  other  cases  the  ewes  are  kept 
as  long  aa  their  teeth  continue  aound,  and  after  that  they 
are  fattened  and  aold  to  the  butcher  directly  from  the  farm 
on  which  they  have  been  reared.  When  the  ewes  that  are  . 
retained  for  breeding  atock  have  been  thus  overhauled,  they 
are  put  to  the  worst  pasture  on  the  farm,  and  run  rather 
thickly  upon  it  Attention  Is  necftsaiy,  for  some  days 
after  weaning,.to  see  that  none  of  them  suffer  from  gorging 
of  the  udder.  When  it  appears  veiy  turgid  in  any  of  them, 
they  are  caught  and  partially  milked  by  hand ;  but  usually 
the  change  to  poorer  pasturage,  aided  by  their  restiessness 
and  bleating  lOr  want  of  their  lambs,  at  once  arrests  the 
flow  of  milk.  The  time  of  admitting  the  ram  is  regulated 
by  the  purpose  for  which  the  flock  is  kept,  and  by  tibe  date 
at  which  freah  green  food  can  be  reckoned  upon  in  spring. 
When  the  produce  is  to  be  disposed  of  as  fat  lambs,  it  ia 
of  course  an  object  to  have  them  early ;  but  for  a  holding 
stock,  to  be  reared  and  fattened  at  fourteen  to  sixteen 
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months  old,  from  20th  September  to  20th  Octoher,  ftccoid* 
log  to  the  climate  of  the  particular  localily,  is  a  Tuiaal  time 
for  admitting  rams  to  ewes.  A  few  weeks  before  this 
takes  place  the  ewes  are  removed  from  bare  pasture,  and 
put  on  the  freshest  that  the  farm  affords^  or,  better  still,  on 
rape;  failing  which  one  good  feed  of  white  turnips  per 
I  diem  is  carted  and  spreeui  on  their  pastures,  or  the  ewes 
are  folded  for  part  of  the  day  on  growing  turnips.  The 
rams  are  turned  in  amongst  them  just  when-thia  better 
fare  has  begun  to  tell  on  their  improving  appearance,  as  it 
is  found  that  in  such  drcumstances  &ey  come  in  heat 
more  rapidly,  and  with  a  greatly  increased  likelihood  of 
conceiving  twins.  On  level  ground,  and  with  moderate- 
sized  enclosures,  one  ram  suffices  for  sixty  ewes ;  but  it  is 
bad  economy  to  overtask  the  rams,  and  one  to  forty  ewes 
ia  better  practice.  Sometimes  a  large  lot  of  ewes  are  kept 
in  one  flock,  and  several  rams,  at  the  above  proportion, 
tume^  among,  them  pronuscuously.  It  is  better,  however, 
when  they  can  be  placed  in  separate  lots.  The  breasts  of 
the  rams  are  rubbed  with  ruddle,  that  the  shepherd  may 
know  what  they  are  about  Those  who  themselves  breed 
rams,  or  others  who  hire  in  what  they  use  at  high  prices, 
have  recourse  to  a  different  plan  for  tiie  purpose  of  getting 
more  service  from  each  male,  and  of  knowing  exactly  when 
each  ewe  may  be  expected  to  lamb ;  and  also  of  putting 
each  ewe  to  the  ram  most  suitable  to  her  in  point  of  size, 
figure,  and  quality  of  flesh  and  fleece.  The  rams  in  this 
case  are  kept  in  pens  in  a  small  enclosure  What  is  techni- 
cally called  a  teaser  ia  turned  among  the  general  flock  of 
ewes,  which,  on  being  seen  to  be  in  heat^  are  brought  up 
and  put  to  the  ram  that  is  selected  for  them.  They  are 
thei)  numbered,  and  a  note  kept  of  the  date,  6r  otherwise 
a  common  mark,  varied  for  each  successive  week,  is  put  on 
all  as  they  come  up.  The  more  usual  practice  is  to  -mark 
the  breast  of  the  ram  with  ruddle,  as  already  described,  for 
the  first  seventeen  days  that  they  are  among  the  ewes — 
that  being  the  time  of  the  periodic  recurrence  of  the  heat 
— and  then  to  use  soot  instead.  When  lambing-time 
draws  near,  the  red-rumped  ewes,  or  those  that  conceived 
from  the  first  copulation,  are  brought  into  the  fold,  and 
the  remainder  after  the  lapse  of  the  proper  interval  If 
all  goes  on  weU,  six  weeks  ia  long  enough  for  the  rams  to 
remain  with  the  flock.  The  ewes  are  then  put  to  more 
moderate  fare,  taking  care,  however,  not  to  pinch  them^ 
but  to  preserve  the  due  medium  betwixt  fatness  and 
poverty.  Under  the  first-mentioned  extreme  there  is 
great  risk  of  losing  both  ewe  and  lamb^  at  the  time  of 
parturition ;  and  under  the  second,  of  the  ewe  sheddiz^ 
her  wool,  and  being  unable  to  nourish  her  lamb  properly 
either  before  its  birth  or  after.  When  there  is  a  c6nside^ 
able  breadth  of  grass-land,  the  grit  or  in-Iamb  ewes  are  run 
thinly  upon  it  so  long  as  the  weather  continues  moderate. 
As  the  pasturage  fails  or  winter  weather  sets  in,  they 
receive  a  daily  feed  of  turnips  or  hay,  or  part  of  both.  In 
districts  where  the  four-course  rotation  is  pursued,  and 
wheat  sown  after  seeds,  there  is  a  necessity  for  keeping  the 
ewes  wholly  on  turnips  and  chopped  hay  or  straw.  In 
this  case  they  are  made  to  follow  the  fattening  sheep,  and 
to  eat  up  their  scraps^  an  arrangement  which  is  suitable 
for  both  ^  lots.  A  recently-introduced  practice  is  better 
still — namely,  to  feed  the  ewes  at  this  season  on  a  mixture 
of  one  part  by  measure  of  pulped  turnips  or  mangel-wurzel 
to  two  of  chopped  straw,  which  is  served  out  to  them  in 
troughs  set  down  in  their  pastures.  Prom  the  large 
quantity  of  straw  whidi  ewes  are  thus  induced  to  eat,  they 
can  be  allowed  to  take  their  fill  of  this  mixture,  and  be 
kept  in  a  satisfied  and  thriving  state  with  a  very  moderate 
allowance  of  roots.  As  their  time  to  lamb  draws  near,  the 
meas  should  be  made  more  nourishing  by  adding  to  it 
ground  rape-cake,  bean-meal,  and  bran,  at  the  rate  of 


from  |th  to  |d  of  a  pQQtidi  ^flaoh  o(  these  aitifi&BB  to  eu)i 
ew;e  daily. 

The  period  of  gestation  ild  the  ewe  is  tweoty^one  waeb 
No  lambs  that  are  bom  more  than  twelve  dap  short  d 
this  period  surviva'    Before  any  lamba  are  expected  to 
arrive  a  comfortable  fdid  is  provided,  into  which  eithsr  tin 
entire  flock  of  eweSi  or  those  that  by  their  matriringf  ue 
known  to  lamb  firsti  ore  brought  every  ni^t    This  fold, 
which  may'  either  be  a  permanent  erection  or  fitted  up 
annually  for  the .  occasion,  is  provided  all  rotmd  ^tb 
separate  pens  or  cribs  of  size-  enou^  to  accommodate  a 
single  ewe  with  her  lamb  or  pair.     The  pastors  or  turnip 
{(Ad  to  which  the  flock  is  turned  by  day  is  also  furnished 
with  several  temporary  but  well-sbelteied  cribs,  for  U» 
reception  of  such  ewes  as  lamb  during  the  day.    It  is  d 
especial  consequence  that  ewes  producing  twins  be  at  once 
consigned  to  a  separate  apartment,  ss,  if  left  in  the  crc<Trd, 
they  frequently  lose  sight  of  one  lamb,  and  may  refuse  to 
own  it  when  restored  to  them,  even  after  a  vetj  short 
separation.    Some  ewes  will  make  a  favourite  of  one  lamb, 
and  wholly  repudiate  the  other,  even  wben  due  care  h^a 
been  taken  to  keep  them  together  from  the  first    In  this 
case  the  favourite  must  either  be  separated  from  her  or  be 
mu2zled  with  a  piece  of  network,  to  preyent  it  from  getting 
more  than  its  share  of  the  milk  in  the  shepherd's  absence. 
Indeed  the  maternal  affection  seems  much  dependent  od 
the  flow  of  milk,  as  ewes  with  a  well-filled  udder  seldc-m 
trouble  the  shepherd  by  such  capricious  partialities.    As 
soon  as  the  lambs  have  got  fairly  afoot^  their  dams  m 
turned  with  them  into  the  A)st  forward  piece  of  seeds,  or 
to  rape,  rye,  winter-oats,  or  water-meadow,  the  great  pent 
being  to  have  abundance  of  succulent  green  food  for  tk 
ewes  as  soon  as  they  lamb.    Without  this  they  cannot  yield 
milk  abundantly,  and  without  plenty  of  znilk  it  is  i^n- 
possible  to  have  good  lambs.    It  is  sometimes  necessary  to 
aid  a  Iamb  that  has  a  poor  nuise  witiik  coVb  milk.    This  is 
at  best  a  poor  alternative ;  but  if  it  must  be  resorted  to, 
ii  is  only  the  milk  of  a  farrow  cow,  or  at  least  of  one  tk; 
has  been  calved  six  months,  that  is  at  all  fit  for  this  pur- 
pose.   To  give  the  milk  of  a  recently-calved  cow  to  a  your.^ 
lamb  is  usually  equivalent  to  knocking  it  on  the  heal 
Ewe  milk  is  poor  in  ^tter,  but  very  nch  in  curd,  which 
is  known  to  be  also  in  a  measure  &e  cfaaiacter  of  th^t 
of  cows  that  have  been  long  calved  and  are  not  agaui 
pregpant    We  have  found  the  Aberdeen  yellow  bullock 
turnip  the  best  for  pregnant  and  nursing  ewes.    Mangel- 
wurzel  is  much  approved  of  by  the  flockmasters  of  the 
southern  counties  for  the  same  puiposa     It  is  of  impor- 
tance at  this  season  to  remove  at  once  from  the  fold  an^ 
pens  all  dead  lambs,  and  filth  of  eveiy  kind,  the  presence 
of  putrefying  matter  being  most  hurtfol  to  .the  flock. 
Should  a  case  of  puerperal  fever  oocnr,  the  shraherd  mnif 
scrupulously  avoid  touching  the  ewe  00  afCsctea ;  or  if  be 
has  done  so,  some  one  should  take  his  accoodieiir  duties 
for  a  few  days,  as  this  deadly  malady  is  higihly  contagious^ 
and  is  often  unconsciously  communicated  to  numbers  c{ 
the  flock  by  the  shepherd's  hands.    TTnnecessaiy  int^^ 
feronce  with  ewes  during  parturition  is  much  to  be  depn- 
cated.    When  the  presentation  is  all  rights  it  is  best  ti> 
leave  them  as  much  as  possible  to  their  natuial  efforts. 
When  a  false  presentation  does  occur,  the  shepherd  mxisx 
endeavour  to  rectify  it  by  gently  introdudng"  his  hand  after 
first  lubricating  it  with  fresh  lard  or  olive-oiL    The  less 
dogging  or  disturbance  of  any  kind  that  ewes  receive  doling 
pregnancy  the  less  risk  is  there  of  unnatoral  pvesentations- 
As  soon  as  lambs  are  brought  forth  the  Aispberd  nnat 
give  them  suck.     When  they  have  once  got  abaOyful,  asd 
are  protected  from  wet  or  excessive  cold  for  two  or  thne 
days,  there  is  no  fear  of  their  taking  hann  from  ordinaiy 
weaUier,  provided  only  that  the  ewes  have  pkni^  of  bu> 
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Able  food  Lambs  an  oastratad,  docked,  and  eaMnarked, 
with  least  risk  when  about  ten  days  old  Ewes  with  lambs 
arost  have  good  and  clean  pasturage  throughout  the  sum- 
mer. For  this  purpose  they  must  either  be  run  thinly 
among  cattle  or  have  two  or  more  enclosures,  one  of  whidbi 
may  ^ways  be  getting  clean  and  fresh  for  their  reception 
as  the  othsr  gets  bare  and  soiled  We  have  not  found  any 
adyantage  in  allowing  lambs  yeaned  in  Biarch  to  run  with 
their  dams  beyond  20th  July.  A  clover  eddish  or  other 
peifectly  dean  pasture  is  the  most  suitable  for  newl^- 
weaned  lamba.  Such  as  abound  in  taih,  as  it  is  called  in 
Scotland — that  is,  rank  herbage  growing  above  the  drop- 
pings of  sheep  or  other  animals— are  peculiarly  noxious  to 
them.  Folding  upon  rape  or  vetches  suits  them  admirably, 
80  that  fresh  supplies  are  given  regularly  as  required 
Sheep,  when  f  ohjed  on  green  r^  or  vetches,  require  a  good 
deal  of  water,  and  will  not  thnve  unless  this  is  supplied  to 

Ail  sheep  are  liable  to  be  infested  with  certain  veimin, 
especially  ''fags"  or  "kaids**  (Mdophagua  ovinus)  and 
lice.  To  rid  them  of  these  parasites  various  means  are 
resorted  to.  Some  farmers  use  mercurial  ointment, 
which  is  applied  by  parting  the  wool,  and  then  with  the 
finger  rubbing  the  ointment  on  the  skin,  in  three  or  four 
ioDgitudinal  seams  on  each  side,  and  a  few  shorter  onea  on 
the  neck,  belly,  legs,  &&  Those  who  use  tlus  salve  dress 
their  lambs  wi^  it  •immediately  after  shearing  their  ewes, 
and  again  just  before  putting  them  on  turnips.  More 
frequently  the  sheep  are  immeraed,  all  but  their  heads,  in 
ft  bath  in  which  arsenic  and  other  ingredients  are  dissolved 
On  being  lifted  out  of  the  bath,  the  animal  is  laid  on  spars, 
over  a  shallow  vessel  so  placed  that  the  superfluous  liquor, 
as  it  is  wrung  out  of  the  fleece,  flows  back  into  the  bath. 
If  this  is  done  when  the  ewes  are  newly  shorn,  the  liquor 
goes  farther  than  when  the  process  is  defeired  until  the 
lambs  are  larger  and  their  wool  loneer.  It  is  a  good  practice 
to  souse  the  newlyHBhom  ewes,  and  indeed  the  whole  flock 
at  the  same  time,  in  a  similar  bath,  so  as  to  rid  them  all 
of  vermin.* 

As  tomips  constitute  the  staple  winter  fare  of  sheep,  it 
Lb  necessary  to  have  a  portion  of  these  sown  in  time  to  be 
fit  for  use  in  September.  Young  sheep  always  show  a 
reluctance  to  take  to  this  very  succulent  food,  and  should 
therefore  be  put  upon  it  so  early  in  autumn  that  they  may 
get  thoroughly  recongled  to  it  while  the  weather  is  yet 
temperate.  Rape  or  cabbage  suits  admirably  as  tra% 
ritionarj  food  from  grass  to  turmpa  When  this  trans- 
ference from  summer  to  winter  fare  is  well  managed,  they 
usually  m^e  rapid  progress  during  October  and  November. 
Some  fanners  recommend  giving  the  hoggets^  as  they  are 
now  called,  a  daOy  run  off  from  the  turnip-fold  to  a  neigh* 
bouring  pasture  for  the  first  few  weeks  after  their  being 
put  to  tlus  diet  We  have  found  it  decidedly  better  to 
keep  them  steadily  in  die  turnip^fold  from  the  very  first 
When  they  are  once  taught  to  look  for  this  daily  enlarge- 
ment, they  become  impatient  for  it,  and  do  not  settle  quietly 
to  their  food  If  possible,  not  more  than  200  should  be 
kept  in  one  lot  The  youngest  and  weakest  sheep  should 
also  hftVB  a  separate  berth  and  more  generous  treatment 
rumips  being  a  more  watery  food  than  sheep  naturally 
Seed  upon,  there  is  great  advantage  in  giving  them  from 
Che  first,  along,  with  turnips,  a  liberal  aUowance  of  clover 
hay  cut  into  half-inch  cha^.  Wnen  given  in  this  form,  m 
suitable  troughs  and  in  regular  feeds,  they  will  eat  up  the 
whole  without  waste,  and  be  greatly  the  better  for  it     To 

1  Th«  DMreiirial  and  arsenical  salves  and  washes  commonly  In  use 
ire  believed  often  to  have  a  hurtful  effect  on  the  health  of  the  flocks 
K>  which  they  are  applied,  and  have  sometimes  caused  very  serious 
losses.  Baviiig  used  Macdougall's  dip  (a  pFeparation  of  ^orboUc  acid) 
bv  many  jean^  we  can  testify  to  its  efKcacy  and  safety. 


economise  the  hay,  equal  parts  of  good  oat  straw  may  bt 
cut  up  with  it»  and  wiU  be  readily  eaten  by  the  flock.  A 
liberal  supply  of  this  dry  food  corrects  the  iiyunous  effects 
which  are  so  often  produced  by  feeding  sheep  on  turmps 
alone,  and  at  the  same  time  lessens  the  consumption  of  the 
green  food.  We  believe  also  that  there  is  true  economy  m 
early  beginning  to  give  them  a  small  daily  allowance,  say 
\  lb  each,  of  cake  or  com.  This  is  more  especiaily  desir* 
able  when  sheep  are  folded  on  poor  soil  The  eztraneoos 
food  both  supplies  the  lack  of  nutiition  m  the  turnips  and 
fertilises  the  soil  for  bearing  succeeding  crops.  An  mi- 
mense  improvement  has  been  effected  in  the  winter  feeding 
of  sheep  by  the  mtroduction  of  machines  for  slicmg  turnips. 
Some  careful  farmen  slice  the  whole  of  the  turmps  used 
hj  their  fattening  sheep,  of  whatever  age ,  shut  usually  the 
practice  is  restricted  to  hoggets,  and  only  resorted  to  for 
them  when  their  milk-teeth  begm  to  fail  in  (he  latter 
case  the  economy  of  the  practice  does  not  admit  of  debata 
When  Bfr  Pusey  states  the  difference  in  value  between 
hoggets  that  have  had  their  turnips  sliced  and  others  that 
have  not,  at  8s.  per  head  in  favour  of  the  firmer  from  this 
cause  alone,  we  do  not  think  that  he  overestimates  the 
benefit  Those  who  slice  turnips  for  older  sheep,  and  for 
hoggets  also  as  soon  as  ever  they  have  taken  to  them,  are, 
we  suspect,  acting  upon  u  sound  principle,  and  their  ei& 
ample  is  therefore  likely  to  be  generally  followed.  There 
is  no  doubt  of  this  at  least,  that  hoggets  frequently  lose 
part^of  the  flesh  which  they  had  abready  gained  from  the 
slicing  of  the  turnips  b^ng  unduly  d^yed.  By  1st 
December  their  firet  teeth,  although  not  actually  gone 
have  become  «o  inefficient  that  they  require  longer  time 
and  greater  exertion  to  feed  their  fill  than  before;  and 
this,  concurring  with  shorter  days  and  colder  weather, 
operates  much  to  their  prejudice.  When  the  slicing  is 
begun,  it  is  well  to  leave  a  portion  of  growing  turnips  in 
each  day's  fold,  as  there  are  always  some  timid  sheep  m  a 
lot  that  never  come  freely  to  the  troughs ;  and  they  serve, 
moreover,  to  occupy  the  lot  dunng  moonlight  mghts,  and 
at  other  times  when  the  troughs  cannot  be  instantly  re* 
planished.  As  the  sheep  have  access  to  both  sides  of  the 
troughs,  each  will  accommodate  nearly  as  many  as  it  is 
feet  in  length.  There  should  therefore  be  provided  atieast 
as  many  foot-lengths  of  trough  as  there  are  sheep  m  the 
fold.  The  trou^s  should  be  perpendicular  at  their  outer 
edges,  ss  the  sheep  are  less  apt  to  scatter  the  sliced  turmps 
on  the  groimd  with  this  form  than  when  they  slope  out* 
warda  It  is  expedient  to  have  a  separate  set  of  similar 
troughs  for  the  cake  or  grain  and  chopped  fodder,  which 
it  is  best  to  use  mixed  together. 

As-  the  season  when  frost  and  snow  may  be  expected 
approached  it  is  necessary  to  provide  in  time  for  the  flock 
having  dean  unfrozen  turnips  to  eat  in  the  hardest  weather. 
To  secure  this,  care  must  be  taken  to  have  always  several 
weeks'  supply  put  together  in  heaps  and  covered  with  earth 
to  a  sufficient  thickness  to  exclude  frost  The  covering 
with  earth  is  the  only  extra  cost  incurred  from  using  this 
precaution,  for  if  slicing  the  roots  is  practised  at  all,  it 
necessarily  implies  that  the  roots  must  be  pulled,  tnmmed, 
and  thrown  together,  and  this  again  should  be  done  m 
sueh  a  way  as  to  insure  tiiat  the  dimg  and  urine  of  the 
sheep  shall  be  equally  distributed  over  the  whole  field. 
This  18  secured  by  throwing  together  the  produce  of  18  or 
20  drills  into  small  heaps,  of  about  a  ton  each,  m  a  straight 
row  and  at  equal  distances  apart  For  a  time  it  will  suffice 
to  cover  these  heaps  with  a  few  of  the  turmp  leaves  and  a 
spadeful  of  earth  here  and  there  to  prevent  the  leavea  from 
being  blowh  off.  This  arrangement  necessitates  the 
regular  moving  of  the  troughs  over  the  whole  ground 
As  the  heaps  are  stript  of  their  covering  special  care  must 
be  taken  to  scatter  the  tops  well  about,,  otherwise  there 
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wHl  be  correspond!  og  rank  spots  in  the  grain  crop  that 
follows. 

On  light  dry  soOs  it  is  usually  most  profitable  to  con- 
sume the  whole  turnip  crop  where  it  grows  by  sheep,  and 
to  conToH  the  straw  of  the  farm  into  dung  by  store  cattle 
kept  in  suitable  yards,  to  which  a  daily  allowance  of 
rape  or  cotton  cake  is  given,  with  wholesome  water  con- 
stantly at  their  command.  But  it  may  ab  times  oe  more 
profitable  to  use  young  sheep  instead  of  cattle  for  this 
purpose,  and  it  is  quite  practicable  to  do  so.  In  the  winter 
of  1865-66,  in  consequence  of  the  prevalence  of  rinder- 
pest, we  had  recourse  to  this  expedient  with  entire  success. 
A  lot  of  20(y  hoggets  was  put  into  two  contiguous  yards, 
fji  a  size  which^rdinarily  hail  accommodated  1 5  cattle  each ; 
the  hoggets  were  fed  on  hay  cut  into  chaff,  which  was 
served  to  them  in  troughs  so  placed  as  to  be  protected  from 
rain.  Along  with  this  chaff  they  received  2  lb  each  daily 
of  mixed  cakes  and  grain,  and  a  constant  supply  of  water. 
A  covered  passage  by  which  the  yards  communicated  was 
coated  with  quicklime,  which  was  stirred  up  daily  and 
added  to  twice  drweek.  Care  was  taken  to  drive  the  whole 
lot  of  sheep  over  this  limed  passage  once  every  day,  with 
liberty  to  them  to  pass  and  repass  as  much  as  they  liked 
at  all  times.  The  yards  were  kept  clean  by  being  thinly 
covered  over  with  fresh  straw  every  day.  By  this. means, 
and  by  an  occasional  paring  of  the  hoofs  when  seen'  to  be 
necessary,  their  feet  were  kept  perfectly  sound.  In  ^other 
respects  they  throve  well,  and  the  death-rate  was  unusually 

To  clear  the  ground  in  time  for  the  succeeding  grain  crop 
a  portion  of  the  turnip  crop  is  usually  stored  on  some  piece 
of  grass  or  fallow,  where  tho  flook  is  folded  until  the  pas- 
tures are  ready  to  receive  them.  As  the  date  of  this  varies 
exceedingly,  it  is  well  to  lay  in  cumips  for  a  late  aeason, 
and  rather  to  have  some  to  spare  than  to  be  obliged  to  stock 
the  pastures  prematurely.  If  corn  or  cake  has  been  given 
in  die  turnip  field,  it  must  be  continued  in  the' pastnre. 
Hoggets  that  have  been  well  managed  will  be  ready  for 
market  as  soon  as  they  can  be  shorn,  and  may  not  require 
grass  at  alL  They  usually,  hdwever,  grow  very  rapidly  on 
the  first  flush  of  clovers  and  sown  grasses,  especially  when 
aided  by  cake  or  corn.  When  the  soil  is  of  poor  quality, 
it  is  exp<>dient  to  continue  the  use  of  such  extra  food  during 
summer.  The  best  sheep  are  generally  sent  to  market  first, 
and  the  others  as  they  attain  to  a  proper  degree  of  fatness. 
Store  sheep  or  cattle  are  then  purchased  to  occupy  their 
places  untO  the  next  crop  of  lambs  is  weaned. 

Lowland  flocks  are  for  the  most  part  shorn  in  May, 
although  many  fat  sheep  are  sent  to  market  out  qf  their 
wool  at  a  much  earlier  date.  Indeed  railway  transit  has 
made  it  practicable  to  forward  newly-shorn  sheep  to  market 
so  quickly  that  there  is  now  little  risk  of  their  suffering 
from  exposure  to  bad  weather,  and  accordingly  few  fat 
sheep  are  now  sent  to  market  rough  after  the  1st  of  April 
But  in  the  case  of  nursing  ewes  and  store  sheep  of  all 
kinds  it  is'  highly  inexpedient  to  deprive  them  of  their 
fleeces  until  summer  weather  has  fairly  set  in.  Accordingly, 
the  latter  half  of  May  and  the  first  half  of  June  are,  in 
average  seasons,  the  best  shearing  time,  beginning  with  the 
hoggets  and  ending  with  the  ewea 

This  practice  of  shearing  a  portion  of  the  flock  so  early 
as  April  renders  it  necessary  to  make  a  change  on  that  mode 
of  sheep-washing  so  well  described  by  the  author  of  the 
Seasons^  Artificial  washing-pools  are  accordingly  now  pro- 
vided by 'damming  up  some  small  stream  of  clean  water. 
The  bottom  is  paved  and  three  sides  faced  with  bricks 
set  in  cement,  with  a  sluice  to  let  off  the  foul  water 
when  necessary.  The  most  accessible  side  of  the  pool  is 
formed  of  strong  planks,  securely  jointed,  behind  which 
ttie  men  engaged  in  washing  the  sheep  stand  dry,  and  ac- 


complish their  work  much  in  the  way  that  a  washer* 
woman  does  hers  at  her  tub.  A  sloping  passage  at  tka 
upper  end  of  the  pool  allows  the  sheep  to  walk-  out,  one 
by  one,  as  l^ey  are  washed.  One  such  pool  is  often  msda 
to  accommodate  several  neighbouring  farma. 

Section  3. — Management  of  JiowU(dn  B^aq>. 

We  have  already  taken  notice  of'  the  extent  to  which 
Cheviot  sheep  have  of  late  years  been  introdnced  in  the 
Highlands  of  Scotland.  Many  of  tho  immense  grazings 
there  are  rented  by  farmers  resident  in  the  south  of  Scot- 
land, who  only  visit  their  Highland  fanna  from  time  to 
time,  and  intrust  the  management  of  ^  their  flocks  and 
shepherds,  which  rival  in  numbers  those  of  the  andent 
patriarchs,  to  an  overseer,  whose  duty  {t  is  to  be  constantly 
on  the  grounds,  to  attend  in  all  respects  to  the  inteiests  oi 
his  employer,  see  his  orders  carried  into  effect^  and  give 
him  stated  information  of  how  it  fares  with  his  charge. 

The  following  pertinent  remarks  we  qiiote  from  sn 
extensive  and  experienced  Highland  sheep-fanner : — 

"  The  manacement  of  flocks  in  the  Highlands  is  much  the  aaiM 
ss  on  high  wid  exposed  iarma  in  the  higher  districts  of  Roxhonfa- 
shire»  Dumfriesshire,  and  Selkirkshire,  as  regards  the  ewe  hinel^; 
the  ewe  Iambs  either  not  being  weaned,  or  that  only  for  eighcjr 
ten  days,  so  that  they  may  continue  to  follow  their  mothet&  ice 
wether  lambs  are  sent  to  the  wether  ground  about  the  beffinnicg  cf 
Aii^st,  and  herded  on  the  part  of  it  considered  most  aoapted  fcr 
their  keep  till  about  the  middle  of  October,  when  they  are  sent  to 
turnips  mostly  in  Ross-shire,  where  they  remain  till  the  middle  of 
March  or  besinniag  of  April  This  is  one  of  the  heaviest  items  of 
iuqpense  in  nighland  farming,  amountinff  to  fully  4a.  ner  he&d ; 
and  thus,  npon  a  farm  equally  stocked  with  ewes  and  vetoen,  addi 
just  ahout  one-third  to  the  rental  of  the  fann.  On  the  return  of 
the  wether  hogs  they  are  put  to  particular  ports  of  the  vether 
cround,  at  large  amongst  the  other  ages  of  wether  stock,  where 
they  remain  until  drawn  out  when  t&ee  years  old  at  the  vsasl 
season  to  send  to  market ;  with  this  exception,  that  the  year  foUov* 
ing  (when  they  are  dinmonts),  the  smallest  of  them,  those  that  t» 
not  considered  capable  of  wintering  at  home,  say  to  the  extent  of 
two  or  three  to  the  score,  are  again  drawn  out  and  aent  vith  the 

^rt  of  the  County  of  Sutherland,  givei 
accomit  of  the  mode  of  mansgeme&t  as 


hogs  to  turnips. 

^*Mr  Sellar,  in  his  Rep 
a  very  minute  and  detailed 


practised  on  his  farms.  This,  however,  does  not  apply  to  exteoave 
West  Highland  farms,  which  have  no  arable  farms  attached,  no 
fields  to  bring  in  the  diseased  or  falling-off  part  of  the  stock  to,  ccr 
is  it  ever  practicable  to  shift  any  part  of  the  stock  to  different  poti 
of  the  farm  from  that  on  which  they  have  been  reared." 

Sheep  Farming^ on  the  hUU  drained  by  the  ISseed. 

Until  quite  a  recent  date  the  grassy  hills  enclosing  the 
upper  valley  of  the  Tweed  and  its  numerous  tributaries 
were  stocked  almost  entirely  with  Cheviot  sheep,  and  ths 
high^'st  and  most  heathery  portions  of  the  Lammermuir 
hills  with  the  blackfaced  breed.  Since  about  the  year 
1850,  under  the  stimulus  of  a  growing  demand  and  rapidly 
advancing  price  for  cross-bred  lambs,  a  great  change  of 
practice  has  been  going  steadily  on.  Formerly,  on  lach 
hill-country  farms,  cultivation  of  the  soil  was  restricted  to 
a  very  small  tfcale  indeed,  but  latterly  it  has  been  extendijig 
up  the  valleys  and  hill-sides  at  a  rapid  rate.  Large  areas 
of  rough  natural  pasture  are  yearly  being  converted  mt« 
fields,  which  are  well  enclosed  by  substantial  stone  walls,  and 
by  draining,  liming,  and  the  liberal  application  of  pcitaUe 
manures,  are  made  to  produce  luxuriant  crops  oH  turoips, 
oats,  and  the  cultivated  clovers  and  grasses.  As  this  pro- 
cess of  reclamation  goes  on,  halfibred  sheep  (Leicester- 
Cheviots)  are  substituted  for  pure  Cheviots,  the  lambs  of 
this  cross  breed  being  at  weaning  time  worth  from  lOs.  to 
15s.  more  per  head  than  Cheviots,  their  fleeces  hearierhv 
2  lb  each  as  Well  as  more  valuable  per  lb,  and  tiie  drait 
ewes  also  more  valuable  in  about  the  same  proportion  as 
the  lambs.  These  half-bred  sheep  must  be  kept  almost 
exclusively  on  the  reclaimed  lands,  which,  however,  vrS\  Ite^P 
about  douole  the  number  of  this  more  valuable  breed  of 
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Bhecp  than  they  did  of  the  less  valuable  when  in  their 
Datural  unreclaimed  state.  When  the  low^t-lying  and  kind 
liest  soils  of  such  farms  have  thus  been  improved  and 
d^vot^  to  the  keeping  of  half -bred  sheep,  the  higher  and 
poorer  parts  are  oftQn  unfit  for  keeping  Cheviot  sheep,  and 
are  stocked  with  the  hardier  blackfaosd  breed.  Cheviots 
are  in  consequence  rather  at  a  discount  at  present  as  com- 
pared with  a  period  still  recent 

The  general  management  of  theSd  hill-country  half-bred 
flocks  does  not  differ  materially  from  those  of  the  plains. 
They  require  generous  feeding,  and  being  prolific  and  good 
Durses,  they  pay  well  for  it  The  oats  grown  on  such 
farms  are  diisposed  of  most  profitably  when  consumed  by 
the  flock. 

We  begin  our  description  of  the  management  of  strictly 
bill  flocks  with  autumn,  and  a^ume  that  the  yearly  cast  of 
lambs  and  aged  ewes  has  ;been  disposed  of,  and  only  as 
many  of  die  ewe  lambs  retained  as  are  required  to  keep  up 
the  breeding  stock.     A  former  practice  was  to  keep  these 
eve  lambs  or  hoggets  by  themselves  on  the  best  portions 
6/  the  respective  walks,  or  rakes  as  they  are  called  on  the 
Borders.    Now,  however,  they  are  kept  apartr  from  their 
dams  only  as  long  (eight  or  ten  days)  as  suffices  to  let  the 
milk  dry  up ;  whereupon  they  are  returned  to  the  flock  or 
kirsel  to  which  they  belong,  and  at  once  associate  again 
each  with  its  own  dam.    The  hoggets,  under  the  guidance 
of  the  ewes,  are  thus  led  about  over  the  ground,  according 
to  varying  seasons,  and  under  the  promptings  of  an  instinct 
which  far  surpasses  the  skill  and  care  of  the  best  shepherd. 
The  latter,  indeed,  restricts  his  interference  chiefly  to  keep- 
ing his  flock  upon  their  own  beat,  and  allows  them  to  dis- 
tribute themselves  over  it  according  to  their  own  choice. 
When  thus  left  to  themselves  each  little  squad  usually  selects 
its  own  ground,  and  may  be  found,  the  same  individuals 
about  the  same  neighbourhood  day  after  day.    This  plan 
of  grazing  the  hoggets  and  ewes  together  has  been  attended 
with  the  best  results.     Theje  are  far  fewer  deaths  among 
the  former  than  when  kept  separate,  and  being  from  the 
first  used  to  the  pasturage  and  acquainted  with  the  ground, 
they  get  inured  to  its  peculiarities,  and  grow  up  a  health 
and  shifty  stock,  more  easily  managed  and  better  able  to 
cope  with  trying  seasons  than  if  nursed  elsewhere,  dnd 
brought  on  to  the  ground  at  a  more  advanced  age.     Each 
hogget  and  its  dam  may  be  seen  in  couples  all  through  the 
winter  and  spring,  and  with  the  return  of  summer  it  is  a 
pretty  sight  to  see  these  family  groups  grown  into'  triplets 
by  the  addition  to  each  of  a  little  lamb. 

As  the  autumn  advances,  the  flockmaster  makes  his 
preparations  for  smearing  or  bathing.  The  smearing 
material  is  a  salve  composed  of  tar  and  butter,  which  is 
prepared  in  the  following  manner  : — Six  gallons  of  Arch- 
angel tar  and  50  lb  of  grease-butter  are  thoroughly  incor- 
porated, and  aa  much  nulk  added  as  makes  the  salve  work 
freely.  This  quantity  suffices  for  100  sheep.  This  salve 
destroys  vermin,  and  by  matting  the  fleece  is  supposed  to 
add  to  the  comfort  and  healthiness  of  the  sheep.  It  adds 
considerably  to  the  weight  of  the  fleece,  but  imparts  to  it 
an  irremediable  stain,  which  detracts  seriously  from  its 
value  per  lb.  A  white  salve  introduced  by  Mr  Ballantyne 
of  Holylee  la  now  in  repute  on  the  borders.  It  is  prepared 
as  follows :— 30  t>  butter,  14  ft  rough  turpentine,  and 
3  lb  soft  soap  are  melted  and  mingled  in  a  large  pot; 
2  fi>  soda  and  |  ft  arsenic  are  then  dissolved  in  a'  gallon 
of  boiling  water,  and  this,  along  with  12  gallons  more  of 
cold  water,  is  intimately  mixed  with  the  other  ingredients, 
and  yields  enough  for  dressing  100  sheep  at  the  rate  of 
a  quart  to  eacL  Some  poisons,  believing  the  arsenic 
aa  unsafe  application,  substitute  for  it  half-a-gallon  of 
tobacco  juice.  Instead  of  the  rough  Jturpentine,  some 
^l«o  use  half-a-gill  of  spirit  of  tar  for  each  sheep;  this 


ingredient  being  mixed  in  each  quarVpotfuI  at  the  time 
of  application. 

In  applying  these  salves,  the  sheep  are  brought  to  the 
homestead  in  daily  detachments,  accoidiog  to  the  number  of 
men  employed,  each  man  getting  over  aboat  sixty  in  a  day. 
A  sheep  being  caught  and  laid  upon  a  stool,  the  wool  is 
parted  in  lines  running  from  head  to  tail,  tfnd  the  tar  salve 
spread  upon  the  skin  by  taking  a  little  upon  the  Angers 
and  drawing  them  abng.  In  using  the  white  salve  each 
shepherd  has  a  boy  assistant  who  pours  the  liquid  salve 
from  a  tin  pot  with  a  spout,  while  he  holds  the  wool  apart  ^ 
This  white  salve  destroys  vermin,  and  is  believed  to  nourish 
the  wool  and  to  promote  its  growth.  Of  late  years  the 
practice  of  dipping  has  largely  been  substituted  for  salving 
or  pouring.  It  is  practiced  as  already  described  in  the  case 
of  low-country  flocks,  save  only  that  with  large  flocks  it  is  J 
expedient  to  have  it  performed  at  some  central  and  other- 
wise convenient  part  of  the  grounds.  Instead  of  a  movable 
tub  and  dripping  board  of  wood,  it  is  better  to  have  a  fixed 
one  built  of  concrete,  or  bricks  set  in  cement,  with  a  paved 
dripping  pen  large  enough  to  hold  5lO  sheep  in  each  of  ita 
two  divisions.  The  other  requisites  are  a  boiler  to  supply 
hot  watcir  for  dissolving  the  dipping  stuff,  a  pipe  to  convey 
cold  water  to  the  bath,  and  a  waste  pipe  to  empty  it  for 
cleansing.  This  salving  or  dipping  must  all  be  accomplished 
befoi^  the  20th  November,  about  which  time  the  rams  are 
admitted  to  the  flock.  Before  this  is  done  another  pie- 
liminary  is  required.  As  the  ew^  hoggets  graze  with  the 
flock,  it  is  necessary  to  guard  them  f rom-receiving  the  male, 
for  which  purpose  a  piece  of  cloth  is  sewed  firmly  over  their 
tails,  and  remains  until  the  rams  are  withdrawn.  This  is 
called  breeking  them.  On  open  hilly  grounds  about  forty 
ewes  are  sufficient  for  each  ram.  To  insure  the  vigour  and 
good  quality  of  the  flock,  it  is  necessary  to  have  a  frequent 
change  of  blood.  To  secure  this  by  purchasing  the  whole 
rams  required  wouldkbe  very  costly,  and  therefore  each 
flockmaster  endeavours  to  rear  a  home  supply.  For  this 
purpose  he  purchases  every  autumn,  often  at  a  high  price, 
one  or  two  choice  rams  from  some  flock  of  known  ex- 
cellence,  and  to  these  he  puts  a  lot  of  his  best  ewes,  care- 
fully selected  from  his  whole  flocL  These  are  kept  in  an 
enclosed  field  until  the  rutting  season  is  over,  and  after 
receiving  a  distinctive  mark  are  then  returned  to  their 
respective  hirsels.  From  the  progeny  of  these  selected 
ewes  a  sufficient  number  of  the'best  male  lambs  is  reserved 
to  keep  up  the  breeding  stock  of  the  farm.  The  rams  are 
withdrawn  from  the  flock  about  1st  January,  and  are  then 
kept  in  an  enclosed  field,  where  they  receive  a  daily  feed  of 
turnips. 

Except  in  hetfvy  falis  of  snow  and  intense  frosts,  the 
flocks  subsist  during  the  entire  season  on  the  natural 
produce  of  their  pastures.  It  is  necessary,  however,  to  be 
provided  for  such  emergencies  both  as  regards  food  and 
shelter.  For  this  purpose  each  shepherd  has  at  suitable 
parts  of  his  beat  several  stelU  or  artificial  shelters,  such  as 
are  described  at  p.  402,  and  beside  esech  of  them  a  stack  of 
hay  from  which  to  fodder  the  flock  when  required.  So 
long  as  the  sheep  can  get  at  heather  or  rushes  by  scraping 
away  the  snow  with  their  feet  they  will  not  touch  the  hay, 
but  when  the  whole  surface  gets  buried  and  bound  up, 
they  are  fain  to  take  to  it  The  hay  is  laid  out  in  handfuls 
over  the  snow,  twice  a  day,  if  need  be.  The  hay  should, 
however,  be  administered  with  caution,  and  never  to  a 
greater  extent  than  is  absolutely  necessary.  Whenever 
there  is  a  lull  in  the  alorm,  the  shepherd  should  use  his 
utmost  endeavour  to  move  the  flock  out  from  their  shelter 
to  the  nearest  piece  of  rough  heather  or  ground  from  which 
the  wind  has  drifted  off  the  snow,  and  where  the  sheep  caa 
by  scraping  with  their  feet  get  at  their  natural  food.  Thie 
should  be  done  not  merely  to  economise  hay,  but  becauae. 
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n  is  found  that  sheep  Invariably  come  Uiroagb  the  hard- 
ahips  of  winter  in  better  condition  when  thus  encouraged 
to  shift  as  much  as  possible  for  themselves,  than  when  fed 
to  the  full  on  hay,  and  allowed  to  keep  to  fheir  shelter  all 
the  day. 

Mudi  vigflafice,  promptitude,  and  courage,  are  required 
on  the  part  of  shepherds  in  these  wild  and  stormy  districts 
ax  getting  dieir  flocks  mto  places  of  safety  on  the  breaking 
out  of  sudden  snow-storms,  and  tending  them  skilfully 
there. 

In  spring  advantage  is  taken  of  any  dry  weaiher  that 
occurs  to  set  fire  to  the  roughest  portions  of  the  old 
heather  andotfaer  coarse  herbage,  and  this  being  thus  cleared 
off,  a  fresh  young  growth^comes  up,  which  yields  a  sweeter 
pasture  to  the  flocks  for  several  succeeding  years.  Careful 
shepherds  are  at  pains  to  manage  the  mmr-buraing  to  as 
to  remove  the  dry  effete  herbage  in  long  narrow  stripe^ 
and  thus  to  secure  a  Kgalar  intermixture  of  old  and 
young  heatL 

The  lambing  season  is  one  of  much  anxiety  to  the 
master ;  and  to  his  shepherds  and  their  faithful  sagacious 
dogs  It  is  one  of  incessant  toil  They  must  be  Srfoot  from 
"  (Uwn  till  dewT  eve,"  visiting  every  part  of  their  wide 
range  several  tmies  Srday,  to  see  that  all  is  right,  and 
to  eive  assistance  when  required  The  ewes  of  'these 
haray  mountain  breeds  seldom  require  man's  assistance  in 
the  act  of  parturition,  but  stiU  cross  presentations  and 
difiicuit  esses  oocor  even  with  them.  Deaths  occur  also 
among  the  newly-dropt  lambs,  in  which  case  the  dam  is 
taken  to  the  nearest  stell,  and  a  twin4amb  (of  which  there 
are  usually  enough  to  serve  this  purpose)  put  in  the  dead 
one's  place.  The  dead  iamb's  skm  is  stript  off,  and 
wrapt  about  the  living  one,  which  is  then  shut  up  beside 
the  dam  in  a  small  crib  or  pank^  by  which  means  she  is 
usually  induced  in  a  few  hours  (andlalways  the  sooner  the 
more  mOk  she  has)  to  adopt  the  supposititious  lamb.  As 
the  lambmg  season  draws  to  a  close,  each  shepherd  ooUects 
the  unlambed  ewes  of  his  flock  into  an  mdosnre  near  his 
cottage?  and  examines  them  one  by  'one  to  ascertain  which 
are  pregnant  To  the  barren  ones  he  affixes  a  particular 
mark,  and  at  once  turns  them  again  to  the  hiU,  but  the 
others  are  retained  close  at  hand  untO  they  lamb,  by  which 
means  he  can  attend  to  them  closely  mih  oomparativdy 
little  labour.  The  lambs  are  castrated  and  docked  at 
from  10  to  20  days  old.  For  this  i^id  for  all  sorting  and 
drafting  purposes  an  ample  fold  and  suit  of  pens,  formed 
of  stout  post  and  raii  are  provided  on  some  dry  knoil  con- 
vement  for  each  main  division  of  the  flock  To  Uiis  the 
flock  IS  gently  gathered,  and  penned  off  in  successive  lots 
of  10  or  12.  taking  care  that  each  ^amb  has  its  own  dam 
with  it  before  it  is  penned,  and  to  do  this  with  as  little 
dealing  and  running  as  possibla  The  male  lambs  of  the 
pure  blackf  aced  breed,  when  designed  to  be  kept  as  wethers, 
are  not  castrated  antO  they  are  eight  or  ten  weeks  old, 
partly  because  when  this  is  done  sooner  their  horns  have  a 
tendency  to  get  so  crumpled  as  to  growinto  their  eyes,  and 
partly  because  a  bold  horn  is  thought  to  improve  the 
appearance  of  an  aged  wethez. 

On  these  elevated  sheep-walks  shearing  does  not  tak« 
place  until  July.  It  cannot,  in  fact,  be  performed  until 
the  young  wool  has  begun  to  grow  or  rUe,  and  so  admit  of 
the  shears  working  freely  betwixt  the  skm  and  the  old 
matted  fleece.  The  sheep  are  previously  washed  by  causing 
them  to  swim  ^ptatedly  across  a  pool  with  a  gentle 
current  flowing  through  it  They  are  made  to  plunge  in 
from  a  bank  raised,  either  naturaUy  or- artificially,  several 
wet  above  the  surface  of  the  water.  This  sousing  and 
Joining  in  pure  water  cleanses  the  fleece  far  more  effect- 

T4e^r)ir^'''?P^^  ^^  P^^^  accustomed  only 
o  the  mode  pnnraed  m  «^w.  a:.^^.     Shearing  tak^ 


•  mode  pnnraed  i,  arable  diatricta 


place  three  or  four  days  after  washing,  and  tn  Che  bteda 
much  vigilance  is  required  on  the  part  of  the  diepheid  to 
prevent  the  sheep  from  rubbing  themselves  under  baoks  d 
moss  or  earth,  and  so  undoiiig  the  washing,    In  the  csm 
of  blackfaced  flocks  washing  is  now  not  anfreqaeatli 
altog^er  dispensed  with,  because  the  greater  wo^t  i 
unwashed  wool  more  than  counterbalances  the  differenoe  in 
price  betwixt  washed  and  unwashed  fleeeea    Each  mas 
usually   shears   about    60  sheep  Srday.      II  is  neitbei 
practicable  nor  expedient  to  shear  these  moontsm  sheep  so 
closely  as  th9  fat  denizens  of  lowland  pasturea    For  Uiis 
operation  each  shearer  i&  provided  with  a  low-legged  sparred 
stool,  having  a  seat  at  o8e  end,  or  with  a  bench  boilt  d 
green  tuxl   Tliese  are  arranged  in  a  row  close  in  frost  U  a 
pen,  in  which  the  unshorn  ^eep  are  placed.    The  ihesFen 
being  seated,  each  astride  his  stool  or  bench,  witii  thei; 
backs  to  the  pen,  a  man  in  it  catchea  and  hands  over  a 
sheep  to  each  of  theuL     The  sheep  is  first  laid  onitB  beck 
upon  the  stool,  and  the  wool  shorn  from  the  under  parts, 
after  which  its  legs  are  bound  together  with  a  soft  vooQeD 
cord,  and  the  fleece  removed,  first  from  the  one  side  aiid 
then  from  the  other,  by  a  succession  of  cuts  nmning  from 
head  to  tail     The  fleeces  are  thrown  nnon  a  ek&  and 
immediately  carried  to  the  wool-room,  wherSi  aftw  being 
freed  from  dots,  they  are  neatly  wrapped  up  and  Stored 
away.     Before  the  shorn  sheep  are  released  each  neaj& 
a  mark  or  buist  by  dipping  the  owner's  cypher  in  nxikd 
pitch,  and  stamping  it  upon  the  skin  of  the  animsL    To 
discriminate  different  ages  and  hirsels,  these  marks  vaxy  iq 
themselves  or  are  affixed  to  different  parts  of  the  eheep. 
Once  or  twice  a  year  all  strav  sheep  found  upon  the  turns 
of  a  well-defined  district  are  brought  to  a  fixed  renderrom, 
where  their  marks  are  exammed  by  the  assembled  shep- 
herds, and  each  is  restored  to  its  proper  owner. 

Weaning  takes  place  in  August  or  early  in  September. 
A  sufficient  number  of  the  best  ewe  lambs  ol  the  pan 
breeds  are  selected  for  maintaining  the  flock,  snd  ara 
treated  in  the  way  abready  noticed.  With  this  ezoeptioD, 
the  whole  of  the  lambs  are  sold  either  to  low-ooimtry 
graziers*  or  as  fat  lambs  to  the  butcher.  '  The  vether 
lambs  usually  go  to  the  former,  and  the  ewe  lambs  of  tbs 
cross  betwixt  blacUaced  ewes  and  Leiceeter  rams  to  the 
latter.  These  ewes  being  excellent  nurses,  make  theu 
lambs  veiy  fat  in  favourable  seasons,  in  which  esse  tbfy 
are  worth  more  to  kill 'as  lambs  than  to  rear.  Immediati'ij 
after  the  weaning,  the  ewes  which  have  attained  mston 
age  are  disposed  of,  generally  to  low<x>untry  graziers,  who 
keep  them  for  anomer  year,  and  fatten  lamb  and  dam. 
To  facilitate  the  culling  out  of  these  full-aged  ewes,  each 
successive  cron  of  ewe  lambs  receives  a  distlnctivs  ear 
mark,  by  wbien  ^  of  any  one  age  in  die  flodc  ^sn  be  tf 
once  pecd^ifliA 

JSeOion  4.— IPboL 

Wooi'U  such  8D  important  pari  of  the  produce  of  oar 

flocks  that  it  seems  proper  to  offer  a  few  remarks  iip<® 

it  before  leaving  this  subject,  althoudb  it  will  £aD  to  be 

considered  imder  its  proper  heading    We  here  insect  vih 

I  much  plessure  the  following  communication  leoaivBd  from 

^the  late  John  Barff,  Esq.,  of  Wakefield  >— 

"1  willingly  eive  yon  a  reply,  to  yoor  yariocs  iaqpM^f^niti 
wool,  as  far  as  I  am  abla  As  to  the  kmds  fliown  In  the  ^^^^ 
comities  of  the  United  Kingdom,  this  1  caimot|bIly  answer  as  that 
are  some  coimtiei^  wools  which  have  not  ooms  imieh  ma  va 
IsspectioD  ;  bat  generafly  I  mai?  remark  that  whsratar  ^  ^Bsdf 
can  be  coitivatedand  has  been  introdaeed,  the  LeioestBi^  UDscb- 
shire,  Cotswold,  and  the  half-breda  from  Down  and  Gbefjoi,  >» 
to  be  found ;  and  in  the  same  counties,  In  sereial  ^^'^^''^'^^Jf 
have  several  kinds,  if  wa  except  tiincolnshfre  and  LeioesteruDr^ 
which  have  entirely  the  long-wool  sheen  The  great  tnSk  •iso-d 
York,  Warwick  Ozfonl,  ^mbrid^  (ibaceata;  NertteBii;^^ 
and  Nottingham  shires,  have  this  aeacctption  of  shee^  tal  u«l 
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liATealflO  Doima  and  luOffarada,'    Kent  has  its  own  aheep^  called 

Kenfa ;  the  vool  befaur  mooli  finer  than  the  real  losff^vool  aheep^ 

nuuung  in  qioality  and  weight  of  fleece  between  tiie  iktfeer  and  t&e 

Down,  aomefliing  Uke  jmi  half-breda  from  Gheriot  ewea  by 

Ldoester  nana.    They  have  aomewhat  of  a  aimJlar  aheep  in  Devon, 

Cornwall,  HenCoKd,  and  Shiopehire^  bat  the  qnalitj  in  the  two 

fomur  eoontieBsouvelj  ao  lineaa  tl^e  two  latter,  or  the  Kent  woola. 

Norfolk  baa  the  orimal  Down  and  the  half-bred ;  Sam,  SoifiiUE, 

Eflsei,  BoaM^  and  Bamnahire  are  neariy  all  Down  woum,  tfaooj^ 

in  these  eooirtieib  i^oa  nnie  of  their  beat  land^  i^iers  tkey  ean 

snltiratB  the  tonip^  the  half-bred  are  being  introdneed ;  and  I 

need  learoelT  saj  to  yon,  the  Leioeater  sheep,  aa  well  aa  half-breda 

md  ChiBvkna,  are  to  be  iSiimd  in  Darham,   Horthnmbeiknd. 

Berwidcahire^  BoKbaxsAtthire^Xothiani^  and  other  parts  of  Seodaad 

.vliflra  the  tonip  is  outtrated;  and  in  those  parte  where  it  la  na^ 

and  on  the  hilub  tha  Oheviot  and  Uaok&oed  prerafl.    The  Uaek« 

fu»d  are  need  for  low  padding  eIotha,oaipetB,  and  hone-tngk    The 

Down  woob  were  finmerly  all  need  for  elotha  and  flannela ;  bnt 

aow,  from  the  imprareihent  in  worsted  ^achineiy,  one-third  la  need 

for  wonted  yarns  and  gooda :  and  aa  the  portion  aoitaUe  for  oomb- 

ia;  jmiposes  Is  more  Tslnabie  for  this  purpose  tiian  for  dotha  or 

flannels,  ^  crower  aima  at  getting  It  aa  deep-atapled  aa jpoaaible ; 

and  jthiB  healed  to  a  neat  increase  in  the  wogbt  of  the  lleece,  bot 

at  tlie  same  time  a  deterioration  in  the  qnalily.    The  Leicester^ 

Lincolnshire^  and  half-bred,  and  Ootawolds^  aa  well  aa  tiw  Kents . 

and  Devonsb  are  entirelT  need  for  worsted  yams  and  gooda ;  and  n 

very  small  portion  of  tne  woola  impoited  oone  in  competitioii  with 

them,    Hm  nearest  approacb  la  a  bttle  imported  f^omnolland  and 

Denmark ;  Vat  tiisy  partake  mora  of  your  eroas  from  a  Mackfoeed 

ewe  by  a  Leloester  ram.    The  Iriah  woola  are  either  the  long* 

woolled  sheep  similar  to  the  Leioestsr,  the  nonntain  aheep  almllar 

to  yonr  Ghelnot^  or  the  amaU  Welsh'  aheen.    The  blah  woola  are 

generally  open-haiiad,  and  have  not  the  rionneas  of  the  Leioeater  or 

oiD>  Engliah,  and  are  not  so  mnoh  esteemed  or  TalnaUe  aa  EngUsh 

wool  ofappmntly  tiis  ssme  qnality  by  ^d.  to  Id.  per  lb.    Bxohneas 

of  handle  is  now  Tety  desirable^  aa  there  la  a  demmd  for  what  are 

called  gloemff  yam%  which  woola  fed  on  pasture  or  good  new  seeds 

only  csn  piodnoe^  and  whib]^  Cannot  be  obtained  from  the  woola 

grown  on  dtattc  or  hard  lands,  aaeh  as  onr  midland  ooantias  .TJi,, 

Oxford,  Beaiford,  sad  Northam] 


"In  ereiT  flaaoe  of  wool  there  are  two  or 
re  Huaa  two 


man  thaa  two  or  Hiree  in  the  Waekftwid,  foar  or  ftme  in  13ie  latug' 
woolled  ahaep^  Itf  or  aix  in  Hks  half-bred,  and  seven  or  eight  In  n 
Down  Heme ;  and  I  may  say  «ivei7  ileeee  nndsnoes  this  oortiiv  or 
separation  before  being  pat  Into  any  prooeas  or  manofaotora.  Of 
eouTBe  the  mora  thars  is.  of  the  beat  ooality  In  ai^  fleece  tiie  more  [ 
desinkUa  and  walnable  the  ileeoe  is ;  m  WaokfiM^,  to  be  free  flrom  * 
dead  hsff  or  lumps ;  and  wa  find  In  wtim  other  woob  titat  the  mors 
doae  tiia  rta^  and  fmig  the  wool,  the  more  it  wielda  of  Oe  finer 
foalities^  wBlat  the  opan-halred  niakea  moca  of  tne  lower  qnaHty. 
~  ~  tnsrefcre^  In  aeleeting  hU  Mf»  with  n  vie^  to 


them  wiili  a  dose  pomr  staple.    A  great  deal  of 
of  wool  depenoa  npon  Hie  natore  of  tiia 


tbB  breeder  dunild 
Koodwool, 

sbe  ezodle , , ^ 

aoQ.  ad  trbicli  liie  aheep  are  fod.  Upon  the  ohalk  and  aandy  hard 
famda  WB  ahraya  find  the  worst  qnalitiee  of  "wool  of  its  kind,  whilst 
the  beat  eomea  ftom  the  rich  good  landsb  where  there  la  plenty  of 
old  graaa  or  aeeds.  T3ina  the  woola  of  Boxbaighshinb  aa  a  general 
nft,  are  better  tkan  BerwiekBhira  or  Lothian ;  Leioeater,  l4nooln- 
ihira,  Nottin^han,  ad  Warwidkshire^  sopsriof  to  Oxford,  Osm- 
faridgBb  BodUdnS,  or  Nortluan||ton;  and  in  Downs^  flbisaey  asdS^ 
bettor  than  Kaaax  and  NorfoDb  from  their  dowQH  beinsrmore  greasy 
and  the  land  better.  -  The  prineip4  qnallty  required  in  wool  is  a 
rich  aoft  linndle^  aa  andh  la  alwaya  iognd  t5  improre  tn  every  nro- 
eaas  it  in  put  ihioag&  in  the  various  atagea  of  its  mannfoorare^ 
whUat  tiie  woola  nown  ooi  ohalk  or  hard  lands,  snd  which  have  • 
bardbriatlyhandfibflsteoarBerastheiprqeTessinthemannfSwtora.  / 

"  WiHi  regard  to  the  salvea  or  baths  used  for  deatroyiim  vermin, 
WW  do  not  know  wfiat  kinds  sre  used  in  the  different  locafitiee,  bat 
sf  those  need  with  yon  we  dislike  the  apirit  of  tsr  and  tobacco. 
WflBon  of  Ooldstream'a  dip  appeers  to  answer,  and  oiie  oalled 
BaHantyne'^  need  in  fletkirkahire ;  bat  in  sU  these  a  great  deal 
iepeods  upon  their  being  properly  attended  to^  and  beiiig  pat  on  at 
&e  proper  B^aaon.  If  put  on  in  flie  antomn,  we  d«n't  pemive  that 
they  hawB  been  need,  and  whenever  we  have  to  fliake  a  oomplatnt 
snthislMn^  wefinditazisea  fimm  the  hatha  having  been  naed  in 
^aing.- 

OHAFTEB  JLVjii. 

flVB  STOGK— -GOATBi  to 

Be^twkl. — QoaU 

Qoete  niBter  mopied  an  important. place  anfimg  the 
ilomeQtioated  anhnals  of  the  Biitiah  I&iands,  and,  with  the 
Boeptioa  ol  Iielaiul,  thai  numbers  ha^  been  oonstantiljr 


diminiiihingi    By  the  statistical  lelttBiB  it  apueacs  that  in 

1871  theie.weie  232,892  goals  in  InSaad,  which  in 

1872  had  increased  to  242,dia  The  tahe  el  goafs  milk, 
aa  a  sooroa  of  household  ecooomji  Is  mueh  ^lalar  than  it 
usuaUy  suppoaed.  This  is  so  wall  shewn  by  Cuihbert  W.  * 
JohnstonyEBq.y  in  an  article  in  the  JbrMfi^Jf<i^08«M^  that 
we  shall  quote  from  it  at  some  length. 


nd  the  other  daMOfl&in  the  floboiban. 


HThe  eomfart  derived  bv  the  fanaataa  of  a  4 

»ply  of  new  mUk  need  hardly  be  dwelt  i 

ie  over  her  tea,  every  poor  pamt  of  a 

almost  entiraly  on  a  Tantafale  dietL  wUl  agree  '        

above  all  thinga  desfrawa  to  be  aue  to  have  new  mUk  aa  a  varia- 
tion to  their  dally  food  of  bread  and  nrdea  vweteblea.  Tfc^ 
inhebitsnt  of  towns  and  of  soburtiaa  diatri<Ns,  we  aU  know,  la  at  1h< 
meroy  of  the  milk  dealer;  the  milk  ha  proooresisrsrelyof  thebesi 
qual^,  and  under  the  most  fovouxabla  efrcumatanoee  he  reoriveait 
with  anapjdon,  and  hie  ianUj  cnmume  it  with  sundry  nimdiinsa 
estoitiwhnlBsisnBss.  ^'     ^  a  — ^-ei^ 

•^Having  perMuIly  eaqysrisneed  fliesa  dllBeultiei^  and  hafing 
about  three  yeers  sinoa  eommwmiri  the  attempt  to  anpniy  nqr 
fomilywith  goaf  a  arilk,  end  ea  onr  aperienoe  la  cheering,  i  deaira 
in  Ihia  paper  to  advooata  the  daima  ef  the  aHeh  goat  to  the 

attentiim  01  the  oetr ^  ^"^    """^  -  * — -^  *  '    " 

'aiidruEBldlatriel& 

"7ew  paraona  are  pedis|pB ame  off  the  gnUaneaa  and  p|syfBl« 
Mas  of  the  female  go^-haw  ve^  deenly  are  its  hablti^  how  readily 
it  eecommodatee  ttadf  to  any  rito&on  In  which  it  la  ^aced 
Oonfinad  in  an  oathonaiL  tonied  on  to  aeommon or  into  a  yard, 
tethered  on  a  graaaplali  it  aeems  equally  content  Ihavefoandit 
trndSOj  acoommodam  itself  to  the  tethering  lystem,  fosteoed  by  a 
leathern  ooUai^  rope^  and  Iron  ewivel*  aeeored  bf  a  ataple  to  a 
heavy  lor  of  wood.  The  loff  la  the  best  (and  thtt  with  a  smooth 
even  sarfioa  at  the  bottom),  Decanae  It  can  be  readily  moved  ehoat 
Ikom  one  part  of  the  graaa  plat  to  anothat  The  goat^  too,  usee  the 
Jar  aa«a  reating-place  in  damp  weather.  The  gMt  ehonld  be  liir- 
niahed  with  a  oiy  aleeping-nlaceb  and  this,  In  case  of  ita  inhabiting 
open  yards^  can  oe  reMffly  rainidlied ;  anything  that  wUl  aanre*lQr 
a  diydqg-kennel  wUl  be  comfortable  enough  for  a  goat 
/^  J'Zhe  milk  of  the  mt  la  only  distinguishable  from  that  of  tile 
eow  by  its  superior  nohness,  approaching:  in  faet^  the  thin  osean 
of  cow's  mUk  hi  qnalitj.  .The  cream  cf  goatfa  milk,  it  is  tmsbi 
Ikem  the  mUk  with  great  tardineea^  and  never  ao  com- 
ae in  the  oaae  of  oow'a  mUk.  This^  however.  Is  of  little 
^  ainoa  the  aiqMriflr  riehnees  of  goaf  a  milk  renders  the 
its  eream  almost  neadlww.  The  oomperative  analyais  of  mUk 
of  the  oow  and  geat  will  show  my  readers  how  much  richer  the 
lattsr  Is  thsn  that  off  th^  fonner ;  100  parts  of  ead^  aooerding  to 
IC  Bcgnanl^  gate  on  an  ayamga— 

-*  Cow.'     Gael. 

Butter... ...^..^ '     4-0       4-6 

fiogar  of  mUk  and  adluble  Belts 6*0       4*5 

<3a8eina  (cheese^  slbnmen,  and  inacdnble  aalti^     8-6       0*0 

fk>'*tt£tt^  while  fta  mUk  of  the  oow  vielda  1^-6  per  cent  of  sq)id 
matten.  that  of  the  goat  nrodnoee  17  per  cent,  goat^s  mUk  yield- 
ing  rather  more  batter,  satber  leee  auger  of  milk,  out  conaideniUy 
moTB  ceaeine  (cheeae)  than  that  of  the  eow. 

'*  It  muat  not  be  snppoaad  that  the  taste  of  the  mUk  of  the  goat 
diffsra  in  any  di^ve  nom  that  of  the  cow ;  Jt  ia,  if  anythm^ 
sweeter,  but  it  is  qnite  devoid  of  any  taate  which  mieht  venr 
reaacmaUy  be  supposed  to  be  derivable  from  the  high-flavonrea 
ahraba  and  herbe  neon  which  the  animal  delights  to  browse. 

"The  amount  m  the  mUk  vielded  by  the  goat  varies  from  two 
quarts  to  one  quart  per'  day ;  ft  ia  greatest  soon  after  kidding  time^ 
and  thia  nadnaUy  deoreeeea  to  about  aj'^         " 
which  wilf  continue  for  twelvs^montha.  _      . . 

it  is  true;  bnt  still  it  ia  one  which  la  available  for  many  veiyoaeful 
pniposee ;  arri  he  it  remembeiDBd  that  when  mixed  with  more  t}ian 


a  pint  per  day,  a  qiiantity 
^niis  is  not  a  laige  soppW. 


ite  own  bnlkof  lukewann  water,,  it  is  t}ien  in  every  respect  supadoi 
to  the  wifllt  supplied  by  the  I/mdon  dauymen*  • 

"Inregttd  to  the  bestrariety.of  ^t  to  be  kepti  I  wonld  reoom* 
mehd  the  smooth-haired  kind,  which  ere  quite  oisvold  of  beards  of 
long  hair.  In  thia  d]^nion  1.4m  fopfi^*^  by  an  era^rienced 
correspondent  Mr  W.  U.  PUmo  of  Hound.  Honei^  near  Quildfotd, 
who  remarked  in  a  recent  obliging  oommnnieatAgp— *1  found  thai 
the  abort-haired  go^  with  veiy  Utt!e  beaida  weA  the  best 
mUkecs ;  bat  from  thsie  I  eeldom  had  more  than  four  ninta  4day 
at  tha  best  CI  ahould  aay  tiiree  j^nts  werq  the  average),  and  thtt 
quanti^  decreaaea  aa  the  time  ua  kidding  appreaohea  (the  goa 
carriea  her  yeuQg  SI  to  92  weeks).  They  ehould  not  be  fod  tq|^ 
well  near  the  time  ef  kidding,  or  yqa  will  loee  the  kida.  In  winter 
I  gave  them  hay,  together  with  maagsl-whrzel,  globband  Swediak 


tomipe,  caiTotB^  and  eometimee  a  few  oate^  and  theee  kept  i»  their 
milk  si  well  aa  ah,ythin{b  bntof  oooneii  vaamost  abondenl  wher 
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f hey  could  get  froeh  graas.  The  milk  I  always  found  excellent, 
but  I  never  had  a  sufficient  quantity  to  induce  me  to  attempt  mak-" 
ing  butter  except  once,  as  an  experiment  my  cook  then  made  a 
little,  which  was  easily  done  in  a  little  box*cfaurn ;  the  butter 
proved  veiy  good.  1  found  Uie  fleah  of  the  kids  very  tender  and 
delicate.'  ,        ^    ^ 

*'  1  can  add  Little  to  Mr  Place's  information  as  to  their  food ; 
mine  have  generally  fed  oyt  of  the  same  rack  as  a  Shetland  pony, 
with  whom  they  are  on  excellent  U.ms.  The- pony  throughout  the 
summer  is  soiled  with  cut  grass,  and  1  notice  that  the  goats  pick 
out  the  sorrel,  sow  thistle,  and  all  those  weeds  which  the  pony 
rejects. 

"  In  the  garden  (if  they  arc,  by  any  chance,  allowed  to  browse), 
I  notice  that  thcv  select  the  rose-trees,  common  laurels,  arbutus, 
laurestinas,  and  the  laburnum.  Of  culinary  vegetables  they  prefer 
cabbages  and  lettuces ;  they  also  bite  pieces  out  of  the  tnbers  of  the 
potato.  They  carefully  pick  up  the  leaves,  whether  green  or 
autumnal,  of  tiihber  trees ;  of  these  they  prefer  those  of  the  oak 
and  elm,  and  delight  in  acorns  and  oak-apples.  We  are  accustomed 
to  collect  and  store  the  acorns  for  them  against' winter ;  spreading 
t)te  acorns  thinly  on  a  dry  floor,  to  avoid  th^  mooldiness  which 
follows  the  sweating  of  acorns  laid  in  a>  heap.  As*  I  havo  before 
remarked,  none  of  these  astringent  substimces  aflbct  the  taste  of 
their  milk  ;  and  I  may  hero  observe  that,  with  ordinary  gentleness, 
there  is  no  mors  difficulty,  if  so  much,  in  milking  a  goat  than  a 
cow. 

"  The  hc-goat  engenders  at  a  year  old.  The  she-goat  can  produce 
when  seven  months  old.  She  generally  yeans  two  kids.  The 
manure  of  the  goat  is  perhaps  the  most  powA-ful  of  all  our  domestic 
animals. 

"Such  are  the  chief  facts  which  I  have  deemed  likely  to  be 
useful  in  inducing  the  extended  keeping  of  the  milch  goat.  It  is 
an  animal  that,  I  feel  well  assured,  may  bo  kept  wi^  equal  ad- 
vantage by  the  cottager  and  the  dwellers  in  larger  houses.  It  is 
useless  to  compare  it  with  the  cow,  or  to  suppose  that  the  goat  can 
supplant  it  in  situations  where  the  cow  can  to  readily  kept ;  but  in 
•the  ai)9cnce  of  pastures,  and  in  places  where  there  is  too  little  food 
for  cows,  I  feel  well  convinced  that,  with  ordinary  care  and  atten- 
tion, and  a  moderate  firmness  in  overcoming  the  prejudices  of  those 
unaccustomed  to  Uie  goat  (and  imless  these  are  found  in  the  owner, 
live  stock  never  are  profitable),  the  vali\e  and  the  comfort  of  a 
milch  goat  are  much  g|reater  than  is  commonly  known. 

"  The  waste  produce  of  a  garden  is  exceedingly  useful  in  the  keep 
of  a  coat.  By  them  almost  every  refuse jwccd,  all  the  cuttings  and 
dcanngs  which  are  wheeled  into  the  rubbish -yard,  are  carefully 
picked  over  and  consumed.  To  them  the  trimmings  of  laurels  and 
other  evergreens,  pca-haulm,  and  cabbage  stalks,  &c.,  are  all  grate* 
ful  variations  of  their  food.  In  winter  a  little  sainfoin,  hay,  or  a 
fuw  oats,  keeps  them  in  excoUent  csndition.  In  summer,  the 
mowings  of  a  small  grass-plot,  watered  withr  either  common  or 
sewage  water,  will,  witn  the  aid  of  the  refuse  garden  produce^  keep 
a  goat  from  t^e  end  of  April  until  October." 

Section  2. — Hogs, 

Although  occupying  a  less  prominent  place  in  the  estima- 
tion of  the  farmer  than  the  ox  and  sheep,  the  hog  is  never- 
theless  an  animal  of  great  value.  He  is  easily  reared^ 
comes  rapidly  to  maturity,  is  not  very  nice  as  to  food, 
consuming  ofial  of  all  kinds,  and  yields  a  larger  amount  of 
flesh  in  proportion  to  his  live  weight  and  to  the  food  which 
he  has  consumed,  than  any  other  of  our  domesticated 
aninuils  whose  flesh  is  used  for  food.  To  the  peasantry 
he  is  invaluable,  enabling  the  labouring  man  to  turn  the' 
scraps  even  from  his  scanty  kitchen,  aiid  from  his  garden 
or  allotment,  to  the  best  account  On  such  fare,  aided  by 
u  little  barley  or  pollard,  he  can  fatten  a  good  pig,  and 
supply  his  family  with  wholesome  animal  food  at  the 
cheapest  possible  rate. 

The  breeds  of  swine  in  Great  Britain  are  numerous,  and  so  exceed- 
ingly blended  that  it  is  often  impossible  to  discriminate  or  classify 
thcra  properly.  The  original  breeds  of  the  country  seem  to  be  two, 
tiz.,  **  The  old  English  Bog"  tall,  gaunt,  very  long  in  the  body, 
with  pendent  ears  and  a  thick  covering  of  b/istles.  The  represen- 
tatives of  this  old  breed  are  found  chi^y  in  the  western  counties  of 
f)ngland,  especially  in  Lancashire,  Yorkshire,  and  Cheshire,  where 
hogs  of  immense  size  are  still  reared,  but  greatly  improval  as  com- 
pared with  their  ancestry.  Their  hpnes  aro«maller,  their  hair  finer 
and  thinner  set,  their  skin  thinner  and  with  a  pink  tint,  tho  cnrs 
still  pendulous  but  much  thinner,  the  carcase  much  thicker,  nud 
their  pronensity  to  fatten  creatly  increased.  Tliis  large  breed  is 
^xcoeaingly  prolific,  and  the  sows  are  excellent  nurses,  il  being 
quite  common  for  them  to  f%rrow  and  roar  from  12  to  18  pi^'s  at 


each  litter.  They  are  somewhat  tardy  in  arrivinjj  at  maturity,  sikI 
do  not  fatten  readily  until  that  is  the  ca»c.  Alter  sixteen  aontai 
old  they,  however,  lay  on  flesh  very  rapidly,  grow  to  very  great 
weights,  and  produce  hams  of  excellent  quality,  with  a  large  i  ro. 
portion  of  lean  flesh  in  them.  The  Berkshire  and  ikanjuiiire' lu.j 
seems  originally  to  have  .been  from  the  same  stock,  but  by  scn.e 
early  cross  acquired  the  thicker  carcase,  prick-ears,  shorter  lin;;  ^ 
and  earlier  maturity  of  growth,  by  which  they  are  chatactenstJ. 
The  other  native  breed  is  found  in  the  Highlands  and  Islaiids  -f 
Scotlarui.  They  are  very  small,  of  a  dusky  brown  colour,  niti: 
coarse  bristles  along  the  spine,  and  prick-ears.  They  4xt  cxcc:-]- 
ingly  hardy,  and  subsist  on  the  poorest  fare,  being  often  left  to  nr-e 
about  without  shelter,  and  support  themselves  as  they  best  can  on 
the  roots  of  plants,  shell-fish,  seawted,  and  dead  fish  cast  u;  It 
the  tide. 

,  The  immovod  breeds  now  so  abundant  have  been  obtaicctl  U 
crossing  these  old  races  with  foreign  hogs,  and  chiefly  with  i: . 
Chinese  and  Neapolitan.  Our  modem  v)hiU  Weeds,  with  nrick-c  :.s 
short  limbs,  fine  bone^  delicate  white  flesh,  and  remarkable  pro- 
pensity to  fatten  at  an  early  age,  are  indebted  for  these  quaat  ^ 
to  the  Chinese  stocks.  The  improved  black  breeds,  of  vLi.h  t:  i 
Essex. may  be  selected  as  the  type,  and  which  possess  the  cj^l  U4 
just  enumerated  in  even  a  greater  degree,  are  a  Groi>s  frlrr.  t-A 
Neapolitan.  They  are  characterised  by  t^eir  very  small  mc::l , 
fine  bone,  black  colour,  and  soft  skin  nearly  destitute  of  L.!r 
They  can  bo  brought  to  profitable  maturity  at  from  eight  to  uw-. 
months  old,  the  white  breeds  at  from  twelve  to  sixteen  munt:  -- 
Both  kinds  are  |,.culiarly  suitable  for  producing  small  pork  i<>  ••: 
nsediresh,  or  for  pickling*  The  flesh  of  these  smaller  brads  [!> 
duces,  however,  excellent  bacon  when  used  in  that  mamicr,  an !  -; 
less  cost  than  that  of  the  larger  breeds,  for  this  reason,  liiat  W  > 
only  from  the  flesh  pf  a  hog  that  has  reached  maturitv  tliat  U  .: 
of  the  first  quality  can  be  produced;  and  as  these  have  nulx 
that  point  at  an  age  when  the  others  are  but  ready  for  bogir.L  tg 
the  fattening  process,  it  follows  that  the  carcase  of  the  fomier,  ;.  ^ 
state  fit  for  curing,  is  produced  at  less  cost  tlian  that<or  ibe  li'..>: 
Sows  of  the  Neapolitan  breed  and  its  crosses  are  better  moihirs  a:: 
nurses  than  the  Chinese.  Both  kinds  rcquiic  peculiar  care  i«<  i: 
vent  the  pregnant  sow  from  beoomipg  hurtfully  fat  Unlcis  .> :: 
on  poor  ana  scanty  fare  they  inevitably  become  useless  for  \-'. 
{Hirpose  of  breeding.  The  Berkshire  hog  combines  the  good  qu^l 
ties  of  the  larger  and  smaller  breeds  alr^y  referred  to,  so  ba;>]!\> 
that  he  deservedly  enjoys  the  reputation  or  being  as  prollbu.  > 
sort  for  the  farmer  as  can  be  found.  With  proper  trcatn^u.:  l^ 
arrives  at  maturity  at  about  sixteen  months  old,  yields  a  p  ^ 
weight  of  carcase  for  the  food  which  he  has  consumed,  a^i  :■; 
flesh  is  well  adapted  for  being  used  either  as  frash  meat,  pi  k:  - 
pork,  or  bacon,  according  to  the  a^e  at  which  he  b  slaughter : 
A  very  profitable  hog  is  also  obtainou  by  coupling  sows  of  the  U'^'  ' 
breeds  with  males  oisomc  of  the  smaller  races. 

It  too  frequently  happens  that  less  care  is  bestowed  o;: 
the  breeding .  of  pigs  than  of  the  other  domestioated 
animals. 

From  the  early  age  at  whicb  they  begin  to  breed  tLt-rs 
is  need  for  constant  change  of  the  male,  to  prevent  tie 
intermingling  of  blood  too  near  akin.  These  animals,  t<.^. 
are  ezce^ingly  sensitive  to  cold,  and  often  sufifer  much  irciB 
the  want  of  comfortable  quarters.  Whether  for  faiuning 
hogs,  or  sows  with  young  pigs,  there  is  no- better  plan  ^^ 
to  lodge  them  in  a  roomy  hot|^  with  a  somewhat  lofiy 
thatched  roof,  the  floor  being  carefully  paved  with  store  or 
brick,  and  the  area  partitioned  off  into  separate  pens,  e;c: 
furnished  with  a  casC-iron  feeding-trough  at  the  side  u^'- 
the  dividing  alley,  and  with  adequate  drainage,  so  that  ti. 
litter  in  them  may  be  always  dry.  The  period  of  gesuti- 
with  the  sow  is  sixteen  weeks,  and  as  her  pigs  may  i< 
weaned  with  safety  at  six  weeks  old,  she  usually  farro'^^ 
twice  in  the  year.  In  this  climate^  it  is  desirable  thai  1-' 
accouchement  should  never  occur  in  the  winter  meru- 
it is  a  common  airangcment  to  have  a  pig-shed  6o  pi  ;*- 
that  the  store  pigs  lodged  in  it  can  have  access  to  :- 
cattle-courts,  where  they  grub  amongst  the  litter,  and  f  i  - 
up  scattered  grains  that  have  escaped  the  thrashing m- 
and  fragments  of  turnips  and  other  food  dropped  by  *^ 
cattle.  On  such  pickings,  and  the  wash  and  00*01  fr<<n^ 
the  farm  kitchen,  aided  by  a  few  raw  potatoes,  Swedes,  j 
mangold,  and  in  summer  by  green  vetches,  a  modcr-tc 
number  of  store  pigs  can  be  got  into  forward  cunditn  - 
and  afterwards  fattened  very  quickly,  by  putting  li^'" 
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into  pons  and  improving  their  fare.  There  is  no  cheaper 
way  oi  fatteuiug  hogs  than  by  feeding  them  on  boiled  or 
steamed  potatoes,  mashed  and  mixed  with  a  portion  of 
barley  or  pease-meal.  When  barley-meal  a'one  is  used,  it 
shoaid  be  mixed  with  cold  water,  and  allowed  to  soak  for 
twelve,  hours  before  being  given  to  the  hugs.  A  few 
morsels  of  coal  should  be  frequently  thrown  into  their 
troughs.  These  are  eaten  with  evident  relish,  and  conduce 
to  the  health  of  the  animals. 

An  interesting  account  of  the  most  approved  methods 
of  cutting  up,  curing,  and  disposing  of  carcases  of  pork,  is 
{pvtsn  in  the  Journal  of  the  Royal  Affricultaral  Society, 
vol  xi.,  p.  585. 

Sectioti  3. — Poultiy, 

is  a  class  of  stock  deserving  more  attention  than  farmers 
goDcrally  give  it     There  are,  indeed,  few  farm-yards  un- 
Ceuaoted  by  fowls  of  some  sort,  and  few  homesteads  with- 
out a  poultry-house.     It  is  rare,  however,  to  meet  with 
ao  instance  where  the  breeding  and  management  of  poultry 
is  conducted  with  the  care  and  inteUigence  so  frequently 
bestowed  on  other  kinds  of  live  stock.     Now,  if  poultry 
is  kept  at  all,  whether  for  pleasure  or  profit,  it  is  surely 
worth  while  to  use  rational  means  for  securing  the  object 
in  view.     To  have  good.'fo^ls,  it  is  necessary  to  provide 
dry,  warm,  wellventifotid  house,  in  which  they  may 
roost  and  deposit  their  eggs.-    This  house  must  be  kept 
clean,  and  its  tenants  regularly  supplied  with  abundance 
uf  suitable  food.     Constant  and  careful  attention  is  also 
absolutely  indispensable.      On  farms  of  the  lesser  sort, 
tioB  duty  IS  usually  undertaken  by  the  fanner's  wife  or 
daughters.      It  will,  however,  in  most  cases  be  better 
to  entrust  the  entire  charge  of  the  poultry  to  some  elderly 
female  servant^  who  shall  give  her  undivided  attention 
to  it 

'   Tho  kinds  of  poultry  most  suitable  for  a  fann*yard  are 
the  common  fowls,  geese,  and  ducks.    Turkeyis  and  guinea- 
fowl  are  difficult  to  rear,  troublesome  to  manage,  and  less 
profitable  than  the  other  sorts.    Of  the  common  fowl  thero 
are  now  many  excellent  and  distinct  breeds.     The  Cochin 
t  Ana  or  Shanghae  is  the  largest  breed  we  have.     They 
are  hardy  and  very  docile ;  their  flesh  is  of  good  quajity 
when  young ;  their  eggs,  of  a  buff  colour,  are  comparatively 
small  but  excellent  in  flavour,  and  are  produced  in  great 
abundance.     The  hens  resume  laying  very  soon  after  hatch- 
ing a  brood ;  sometimes  so  soon  as  three  weeks.    They  are 
the  more  valuable  from  the  circumstance  that  their  principal 
laying  eeaaon  is  from  Qctober  to  March,  when  other  fowls 
are  usually  unproductive.    Tho  Dorkings,  of  which  there 
are  several  raricties,  as  the  speckled,  the  ^eilver,  and-  the 
white,  are  not  excelled  by  any  breed  for  general  usefulness. 
The  hens  are  peculiarly  noted  for  their  fidelity  in  brooding, 
and  their  care  of  their  young.    Tli^  SpanitkfowU  are  very 
handsome  in  their  plumage  and  form,  have  very  white  and 
excellent  ilesfa,  and  lay  larger  eggs  than  any  other  breed. 
The  Polish  and  DiUch  every-day  layers   are  peculiarly 
suitable  where  eggs  rather  than  chickens  are  desired,  as 
the  hens  of  both  these  breeds  continue  to  lay  for  a  long 
time  before  showing  any  desire  to  brood. 

It  is  to  be  recommended  that,  except  in  situations  where 
a  good  price  can  be  got  for  chickens,  the  return  should  be 
Mmght  for  chiefly  in  eggs. 

A  suitable  stock  of  fowls  being  selected,  pains  must  be 
taken  to  preserve  their  health  and  other  good  qualities  by 
Dreeding  only  from  the  best  of  both  sexes,  and  these  not 
too  near  akin.  A  very  simple  plan  for  securing  this  is  to 
select  a  cock,  and  not  more  than  six  or  eight  hens,  of  the 
best  that  can  be  got,  to  entrust  these  to  tho  care  of  some 
neighbouring  cottager,  whose  dwelling  is  sufficiently  apart 
la  prevent  intereoiurse  with  other  fowls,  and  then  te  use 


only  the  eggs  from  these  selected  fowls  for  tho  general 
hatching.  There  are  many  advantages  in  such  a  eoursa 
The  whole  stock  of  fowls,  can  thus  be  had  of  uniform 
character  and  superior  quality.  If  it  suit  the  fancy  or 
object  of  the  ciwner,  his  fowls  may  be  of  several  distinct 
breeds  without  any  risk  of  their  intermingling ;  the  select 
breeding  stocks  can  be  kept  up  by  merely  changing  the 
cock  every  second  year,  and  not  more  than  one  cock  to 
thirty  hens  need  be  kept  fur  the  general  stock,  as  it  is  no 
consequence  whether  their  eggs  are  impregnated  or  not 
Besides  having  the  run  of  the  barn-door,  cattle-courts, 
and  stack-yard,  fowls  are  greatly  benefited  by  having  free 
access  to  a  pasture  or  roomy  grass-plot  If  the  latter  is 
interspersed  with  evcrgieen  shrubs  so  much  the  better,  as 
fowls  delight  to  bask  under  tho  sunny  side  of  a  bosh, 
besides  seeking  shelter  under  it  from  sudden  rain.  Their 
court  should  idso  be  at  all  times  provided  with  clean  water, 
and  a  heap  of  dry  sand  or  coal-ashes,  in  which  they  wallow, 
and  free  tiiemselves  from  vermin.  To  keop  them  in  pro- 
fitable condition,  they  require,,  besides  scrafM  from  the 
kitchen  and  refuse  of  garden  stuffs,  &&,  a  daily  feed  of 
barley  or  oats  at  the  rate  of  a  fistful  to  every  three  or  four 
fowla  In  cold  vreather  they  are  the  better  of  having 
some  warm  boiled  potatoes  thrown  down  to  them,  as  alio 
chopped  fiver  or  scraps  of  animal  food  of  any  kind.  Thectf 
ii  an  advantc^e  in  having  the  poultry-house  adijoining  to 
that  in  which  cattle-food  is  cooked  in  winter,  as,  by  carry* 
ing  the  flue  of  the  furnace  up  the  partition-wall,  the  fowlk 
get  the  benefit  of  the  warmth  thus  imparted  to  their  roost* 
ing-place.  Saw-dust,  dried  peat,  or  burnt  clay,  are  suitable 
materials  for  littering  poultiy-hOuses,  and  are  preferable  to 
straw.  By  strewing  the  floor  with  such  substances  two  or 
three  times  a  week,  each  time  carefully  removing  the  pro> 
vious  application,  and  storing  it  with  the  mingled  drop- 
pings of  the  fowls  wider  cover^  a  valuable  manure  can  bo 
secured.  When  100  common  fowls,  a  score  of  geese, 
and  a  dozen  or  two  of  duels  are  kept,  the  quantity  and 
value  of  the  manure  produced  by  them,  if  kept  by  itself 
and  /secured  from  the  weather,  will  surprise  those  who 
have  not  made  trial  of  such  a  plan. 

Of  late  years  the  breeding  of  poultry  has  in  various 
parts  of  the  kingdom  become  quite  a  passion.  Not  only 
have  many  separate  treatises  been  published  entire^  do» 
voted  to  this  subject,  but  every  agricultural  periodical  now 
bears  evidence  to  the  popularity  of  this  pursuit  . 

Scdion  i.-^TrcatmerU  of  Live  J^ock  hinder  Disease, 

Time  was  when  every  such  treatise  atf  the  present  was 
expected  to  contain  a  description  of  the  diseases  to  which 
the  domesticated  animals  are  most  subject,  and  instructions 
for  their  treatment  *Qnde&  them.  But  now  that  farriery  is 
discarded  and  veterinary  medicine  is  taught  in  coUeges, 
the  handling  of  such  a  subject  is  obviously  beyond  the 
province  of  a  practical  farmer.  A  few  general  observations, 
is  all,  therefore,  that  we  offer  regarding  it  The  province. 
of  the  stock  master  obviously  is  to  study  how  to  prevent 
disease,  rather  than  how  to  cure  it  For  this  end  let  him 
exercise  ihe  utmost  care,  first,  in  selecting  sound  and 
vigorous  animals  of  their  respective  kinds,  and  then  in 
avoiding  those  errors  in  feeding  and  general  treatment 
which  are  the  most  frequent  causes  bf  disease.  When 
cases  of  serious  disease  occur,  let  the  best  professional  aid 
that  is  available  be  instantly  resorted  to ;  but  in  all  those 
cases  which  farmers  usually  consider  themselves  competent 
to  treat  we  advise  that  they  should  trust  rather  to  good 
nursing,  and  to  the  healing  power  of  nature,  than  to  that 
indiscriminate  bleeding  and  purging  which  is  so  commonly 
resorted  to,  and  which  in  the  majority  of  cases  does  faanD 
instead  of  good, 


402 


AGRICULTURE 


ImPBOYDusT  or 


CHAPTER  XLC 

niPltOVSMKNT  OF  WASTS  LAKDS. 


Notwitibstanding  the  great  progress  which  agricaltnre 
Itas  made,  and  the  immense  amount  of  capital,  energy, 
end  skill  which  for  generations  has  been  brought  to  bear 
upon  the  improvement  of  our  soil,  there  are  «till  large 
portions  of  the  surface  of  our  country  lying  in  their  natural 
state,  and  usually  classed  under  the  head  of  Waste  Zandt, 
in  contradistinction  to  those  which  are  under  tOlage,  of  have 
At  some  time  been  subjected  to  the  plough.  Of  this  (so 
called)  waste  land  but  a  limited  portion  is  absolutely 
unproductive.  Much  of  it  id  capable  of  being  converted 
into  arable  land,  and  doubtless  will  in  course  of  time  be 
80  dealt  with,  but  in  the  meantime  this  class  of  waste 
lands,  and  very  much  more  that  will  never  be  tilled,  is  of 
great  and  steadily  increasing  value  af  sheep-walks.  Even 
for  this  purpose  most  of  it  is  susceptible  of  great  im- 
provement, and  would  well  repay  it  These  lands  are 
comprised  under  the  following  descriptions: — 1^,  Those 
hilly  and  mountainous  parts  of  Great  Britain  which,  from 
their  steep  and  rugged  surface  and  ungenial  climate»  are 
unfit  for  tillage ;  2d,  Those  which  lie  uncultivated  owing 
to  natural  poverty  of  soil,  its  wetness,  or  the  degree  to 
which  it  is  encumbered  with  stones ;  So,  Bogs  and  mosses ; 
4iJ^  Lands  so  near  the  searlevel  as  to  be  more  or  less 
liable  to  be  submerged ;  and  6th,  Blowing  sands. 

Section  l.-^Iinprovemeni  of  High-lying  Sheep  Pcutureg, 

The  lands  referred  to. under  the  first  of  these  heads  are 
of  very  great  extent,  embracing  the  whole  of  the  mountain- 
ous parts  of  Scotland  and  Wales,  and  much  of  the  high 
grounds  in  the  north  of  England  and  south  of  Scotland. 
These  hiigh  grounds  afford  pasturage  for  innumerable  flocks 
of  sheep  of  our  valuable  mountain  breeda  The  business 
of  sheep-farming  has  received  a  greatstimulus  of  late  years 
trom  the  ever-growing  demand  for  sheep  to  consume  ihe 
green  crops  of  arable  districts.  These  upland  sheep-walks 
are  accordingly  rising  in  value,  and  their  improvement 
is  becoming  every  day  of  increasing  importance,  ^e  im- 
provement of  these  hill  gra^gs  embraces  these  loading 
features,  viz.,  drainage,  shelter^  and  enclosure.  Until  of 
late  years  our  hill  flocks  were  peculisily  liable  to  the  rot 
find  other  diseases  arising  from  the  presence  of  stagnant  and 
flood  water  upon  their  pastures.  Many  grazings  that  had 
at  one  time  an  evil  reputation  on  this  account  now  yield 
sound  and  healthy  sheep,  solely  from  the  care  with  which 
they  have  been  drained.  To  guard  against  the  pernicious 
effects  of  flooding,  the  courses  of  broolu  and  runnels,  which 
in  heavy  rains  overflow  their  grassy  margins,  are  straight- 
ened, deepened,  and  widened,  to  such  an  eztent  as  is 
required  to  carry  off  all  flood  water  without  allowing  it  to 
overflow.  Some  grounds  are  naturally  so  dry  that  this  is 
all  that  is  requir^  to  render  them  safe.  But  in  general 
the  slopes  and  hoUows  of  hilly  grounds  abound  with  springs 
and  deposits  of  peat,  and  with  flats  on  which  water  stag- 
nates after  rain.  On  well-managed  grounds  such  places  are 
covered  with  a  network  of  open  drains  or  shallow  ditches, 
about  30  inches  wide  at  top  and  half  as  many  deep,  by 
which  superfluous  water  is  rapidly  carried  off.  The  cutting 
of  these  drains  costs  from  Ss.  to  10s.  per  100  rods  (of  six 
yaids  each^  In  pastoral  districts  there  are  labourers  who 
osra  skilled  in  this  kind  of  work,  and  to  whom  the  laying 
out  of  the-  lines  is  frequently  entrusted,  as  well  as  the  exQ* 
cation  of  t§le  work.  On  very  steep  places  they  are  careful 
to  aivoid  a  ran  xlirectly  down  the  declivity,  as  a  strong 
coiarent  of  water  in  such  circumstances  gutters  the  bottom 
d  the  drain,  and*  chokes  those  below  with  the  debris 
Chms  produced;  but  with  this  exception  the  drains  are 
•al^rays  run  strai^jht  down  the  greatest  slope  of  the  ground. 


When  such  drains  have  been  properly  made,  it  i»  i 
sary  to  have  them  statedly  overhauled  and  kept  in  gpod 
•order. 

Next  in  importantoe  to  drainage  is  good  and  sofSdent 
shelter.  This,  in  the  absence  of  natural  coppices  of  birch 
or  hazel,  is  provided  by  means  of  clumps  and  Jbelts  of  fir 
plantation.  These  should  always  be  of  such  extent  tbi 
the  trees  may  shelter  each  other  as  well  as  the  aheepi 
Trees' planted  in  a  mass  always  shoot  up  faster  than  in 
narrow  strips,  and  restrain  the  snow-diift  which  passes 
through  the  latter.  A  shepherd  who  knows  the  groimd 
well  diould  always  be  consultedT  about  the  sites  d  socb 
plantations^  The  conditions  requisite  are,-  that  the  soil  be 
such  as  trees  will  ^w  in ;  that  it  be  so  f^  removed  from 
any  brook,  ravine,  or  bog,  as  to  be  accessible  to  the  flock  from 
all  sides ;  that  there  be  rough  herbage^  such  as  heather, 
gorse,  or  rushes,  near  at  hand,  which  the  sheep  may  be 
able  to  get  at  in  deep  snow;  that  it  be  contiguous  to  the 
sheep-walk,  and  placed  so  as  to  afford  defence  against  tiie 
most  prevalent  winds.  A  less  costly  shelter  is  formed  by 
building  what  are  called  steUs,  which  consist  d  a  simple 
diy-stone  wall  enclosing  a  circular  spaoe  twenty  yards  or 
so  in  diameter,  with  an  opening  on  one  side ;  or  forming  i 
cross,  in  one  angle  of  which  &e  sheep  find-  shelter  from 
whatever  point  we  wind  blows.  A  haystack  is  a  neceasaij 
adjunct  to  such  defences. 

It  is  a  further  point  of  importance  to  have  such  grazing 
surrounded  with  a  ring  fence,  consisting  either  of  diy* 
stone  waUs,  turf  walls  with  wire  artop,  or  a  simple  mn 
fence.  This  prevents  trespass;  and  the  sheep  LaTis; 
freedom  to  range,  without  watching,  up  to  the  boundarf, 
more  of  them  caii  be  kept  on  the  ground  than  when  the^ 
are  ever  afad  anon  turned  back  by  the  shepherd.  These 
needful  and  inexpensive  improvements  are  now  generally 
attended  to  over  the  wide  pastoral  districts  of  the  Soottish 
border  countie&  In  the  remote  Highlands  they  are  ^ 
much  neglected  There  are,  however,  few  agricultuisi  iifr 
provements  which  yield  so  quick  and  certain  a  letnnL 

tectum  2.«-*J?ee2a«m»t^  of  Moor  Leads. 

The  improvement  of  the  second  class  of  these  itm» 
claimed  lands  is  now  much  facilitated  by  tlie  readiness  widi 
which  portable  manures  can  be  obtained  for  theuL  Drain* 
ing  and  enclosing  here  necessarily  demand  the  first  attea- 
tion.  In  s5me  cases  the  land  is  so  encumbered  with  stones 
that  careful  trenching  of  the  whole  surface  is  the  only  wsj 
of  getting  rid  of  them.  In  the  north  of  Scotland  many 
thousands  of  acres  formerly  useless  have  been  oonTcrted 
into  valuable  arable  knd  by  this  n^eans. 

In  nearly  all  parts  of  the  country  there  are  extensive 
tracts  of  thi»  muiry  soil,  producing  only  a  scanty  sod 
coarse  herbage,  which  are  susceptible  of  remunerative  rst 
provement  We  are  happy  in  being  able  to  submit  to  the 
reader  the  following  detailed  account  of  a  successful 
instance  of  this,  kindly  furnished  to  us  by  George  A  Gieji 
'Esq,  of  Millfield  Hill,  Northumberland : — 

«« It  18  eaid  that  'neoessi^  is  the  mother  of  invention.*  I  ^ 
told  by  some  of  my  friends  that  I  had  ffiven  too  hig^  apncefior^is 
estate,  and  that  it  would  be  a  dearer  farm  to  me  now  than  wb£Q  | 
rented  it  from  Lord  Grey.  To  overcome^  this  oi>mion  or  fcrt, J 
thought  of  several  plans  of  making  it  more  remimeratiTe^  ^ 
decided  on  that  which  I  am  now  about  to  describe. 

"  On  the  high  part  of  the  farm,  at  an  elevation  of  from  400  to  509 
feet  above  the  aea,  I  had  upwards  of  100  acres  of  moorland  of  a  p«c> 
description,  which  had  never  been  under  the  plough.  This  oonaain 
of  short  heath,  bilberry  bushes,  and  diy  white  bent  grassy  acd  *  soft 
dry  deep  moss,  delightful  as  a  Turkey  carpet  under  foot,  and  exoe> 
lent  excursire  ground  for  old  hunters,  with  a  small  portioo  of  spntty 
grass  and  rushes  in  the  damp  hollows.  The  soil  is  of  a  free  tanup 
and  barley  loam  on  the  rotten  whinstone.  By  plantzng  on  the  va& 
side,  and  in  some -places  suitahle- for  shelter^  I  leducod  the  onactijT 
to  about  100  aciea.  This  I  divided  into  three  fidd»  of  «boQtH 
acres  each. 
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"  My  great  dretd  wu  the  lengtli  of  time  which  each  a  rough  dty 
•orface  ivmild  reaiiire  to  decompose  sufficiently  to  allow  of  cultivation, 
haying  aeen  heatUery  moon  in  many  parts  of  Scotland  lying  for  two, 
three,  aad  four  years  before  crops  could  be  obtained,  owing  to  the 
great  coyer  of  coarse  yegetationtpreyentisg  the  fuixow  from  lyxnA 
over,  and  keening  the  limd  so  open  and  dxy  through  summer  that  u, 
a  brmrd  of  corn  or  green  crop  was  obtained,  it  w<lbld  wither  away 
in  dry  weather. 

"  I  had  heard  of  paring  and  burning,  but  knew  notiung  of  the 
procesa  I,  howeyer,  obtuned  the  necessary  information  yery  much 
trom  Mr  Langlands  of  Bewick,  who  had  pifctised  it  to  a  consider* 
able  extent  With  what  I  saw  there  1  waa  so  much  pleased  that  I 
datermined  to  proceed  at  once. 

r  I  also  saw  Mf  Langlands's  work  done  by  a  paijng-plou^^  such 
as  is  usad  in  the  4Nith  of  England,  with  a  wida  plate  to  cat  afiurow 
of  10  or  12  inches  in  widtii.  Oh  the  point  of  this  ia  an  upright 
fueoe  of  steel,  which  cuts  and  diyides  the  heath, — ^the  mould-board 
turns  the  foiTow  oyer  flat  on  its  back,  and  from  end  to  end  of  the 
lending  the  ftinows.  lay  side  by  side  like  pUnks  from  a  saw-onill,  and 
were  about  half  an  inch  in  thickness. 

'*  I  most,  howeyer,  remark,  as  a  caution  to  others  afjainst  fsUing. 
into  the  same  error  as  I  did,  that  this  land  had  been  m  tillage  at 
aome  former  time,  and  waa  in  ridges  with  a  r^gulsr  surfaoe,  so  that 
when  the  plough  was  set,  it  cut  the  whole  fuTow  at  a  uniform  depth, 
«nd  was  drawn  by  two  horses  with  ease,  and  at  an  ezpenae  of  about 
«ight  shillings  per  acn. 

"  I  got  this  plough,  and  gaya  it  a  hit  txisl,  but  tnm  my  land 
sever  having  been  laid  smobto,  it  cut  one  part  aa  thin  aa  was  wished, 
tad  the  next  yard  perhaps  six  or  twelvM  inches  thick,  which  caused 
«  great  extra  expense  in  drying,  lifting,  and  burning,  and  wasted 
mora  soil  than  waa  neoeasazy  or  desirabla.  Also  my  land  having  a 
great  deal  of  small  whinstone  below  the  turt  theateel  plate  frequently 
got  injured  and  broken.  It  was  therefore  with  great  reluctance  laid 
aside,  and  the  ordinuy  method  of  psrihg  by  hand  adopted,  which  ia 
alowar  and  much  more  expensive,  put  very  perfect  It  savea  sofl 
and  diaapens  the  burning  operation,  the  paring  being  so  thin  whan 
the  heath,  kc,  was  divided,  that  light  could  oe  seen  through  the 
•od,  which  waa  only  held  together  with  the  roots  and  fibres. 

"1  began  with  Na  1  fie&  in  July  1849.  I  let  the  t>aring  and 
taming  to  a  company  at  25s.  per  acre,  but  they  made  low  wa^ 
and  after  getting  more  than  their  work  came  to,  fgm  up  the  job. 
I  than  got  some  experienced  hands  to  pare,  and  paid  them  the  usual 
vages^  at  that  time  to.  per  week,  and  gaye  them  their  food,  say  ISa. 
per  week,  the  work  being  very  luunL  The  total  oost  of  this 
averaged  me  24a.  9d.  per  acr&  A  portion  of  the  top  port  of  No.  1 
waa  left  undone  owin^  to  the  lateness  of  the  season.  This  waa  dry 
benty  turf.  It  was  ploughed  in  the  common  way,  and  grew  no  oats 
in  1850.  It  was  again  ploughed  and  much  hairowed  and  rolled, 
and  aown  with  the  remainder  of  the  field  in  1851  with  rape,  and  has 
grown  only  a  few  plants  at  wide  distanoea.  It  is  still  in  auch  a  dry 
ondeoompoaed  state  that  although  it  ia  on  the  high  part  of  the 
field  where  sheep  draw  to  lie,  I  do  not  expect  that  it  will  grow  acrop 
of  com  next  year ;  while  a  portion  which  wispareddown  the  middle 
of  it  grew  good  com  and  rape. 

'*  A  portion  of  No.  2  field  was  also  plou|^  in  the  ordinary  way. 


Thia  WIS  moist  land,  growing  shorter  and  sweeter  grasa  than  any 
ether.  It  grew  a  yery  thin  irregular  crop  of  oats  in  1850,  not  within 
three-ouuteiB  per  acre  of  the  narea  lana,  but  is  now  (1851)  beaiing 
«  gooaeafop  of  oata,  that  field  oeing  a  second  time  in  oat  czop.  To 
leuisn: 

"I  had  a  lair  crop  of  rape  in  the  autmnn  of  1849  on  a  oonaider* 
abta  portion  of  No.  1,  where  it  was  sown  in  tolerable  season  during 
all  August ;  after  that  it  appesred  to  be  too  late.  All  waa,  howeyer, 
ploA^ned  up  at  onee  to  aecure  the  aahea,  and  waa  well  hanowedand 
oowB  with  oatB  in  the  spring  of  1850.  The  pared  land  turned  out 
to  be  much  too  thickly  sown  at  four  bushels  per  acre.  Com  t^lera 
■0  much  on  such  land  that  in  aome  parts  it  prevented  it  from 
coining  to  maturity.  I  haye  since  sown  much  tlunner,  say  three 
buaheib  per  aore,  and  even  in  some  degree  I  find  the  ssme  faun,  there 
Iwing  from  fl-^  to  eight  stems  from  one  root  My  crop  of  1850 
tamed  out  to  be  80  bushels  per  acre,  but  it  was  on  the  point  of  beinft 
oat  when  the  high  wind  in  August  dsvastated  this  district,  and 
that  lying  high  and  folly  expoeed  to  the  wind  eofiiared  most  aevenly. 
I  ahould  say  it  waa  not  oelow  six  quarters  per  aere^  and  the  qnali^ 
of  the  grain  good. 

'*  In  June  and  Jhly  1850  I  pared  No.  8  by  the  same  hands  who 
ilniahed  my  work  ^  previous  yeer.  I  let  uie  burning  of  it  to  an 
Irishman  at  2s.  5d.  per  acre,  binding  him  toboznitolooalypiledup 
in  good«aized  neaps  uke  hay-cocks,  to  prevent  the  escape  <»  tine  aahea 
in  tiie  shape  of  ettioke  into  the  atmoephere. 

«« This,  with  the  paiinA  ooet  me  on  85  acrea  19a.  Od.  per  acre.  I 
cot  ID  aeres  of  it  ploughed  and  sown  with  white  tumipa,  broadcast 
m  July  and  August  I  had  a  close  nice  cn/pi,  though  tne  roots  wen 
amall,  which  kept  a  large  flock  of  aheep  for  aeveral  weeks.  This 
lind  the  good  eflSsct  of  treading  down  the  land  and  making  it  plough 
tip  better  for  oata. 

''Noa  1  aad  2  were  lined  atthe  flafted  7  kfldsperaflnb    In 


June  1851  No.  1  waa  sown  broadcast  with  rape^  fay  mixing  4  lb.  of 
xape  seed  with  one  bushel  of  oat  ahellings  for  an  acre,  ud  sowing 
them  out  of  a  graas-seed  machine.  The  crop  ia  very  oUiae  and  fine, 
and  haa  kept  twenty  scores  of  sheep  from  an  early  day  in  August  to 
this  d&te  (September  27th). 

*'No.  2  in  1851  was  again  sown  with  oata;  which  proved  a  very 
fine  crop,  aa  also  did  No.  8.  The  produce  waa  about  nine  quarters 
per  aers.  The  oats  are  very  thick  and  talL  and  have  very  long,  luve 
neadsb  and  the  grain  is  plump.and  good;  tne  stalka  being  strongs  & 
crop  is  not  lodged  so  aa  to  iz\jure  the  yield  I  estimate  it  at  car* 
tainlv  7i  quarters  per  acre,  but  shall  calculate  it  at  5  quarters. 

"  I  sow  on  that  land  the  sandv  oat,  being  early,  not  liable  to 
lodge  nor  to  ahake  in  moderately  high  winds,  althoiii^  it  waa  not 
proof  against  that  of  1850. 

'*  Pwvioosly  to  breaking  up  I  drained  with  pipes  all  the  land 
which  requirea  diyins,  of  Khich  I  shall  give  a  statement,  along  with 
the  eanpenses  and  profits  of  the  whole. 

"The  result  shows  that  if  I  had,  some  years  tto,  when  prices  of 
sxaJn  were  good,  done*  as  a  tenamt  what  I  nave  done  now,  1  ahould 
nave  been  amply  repidd  by  the  first  or  second  crops,  and  have  had 
my  fium  for  tne  remainder  of  a  twenty'^>ne  years'  leaae  worth  folly 
£100  a  year  more  than  when  I  beoan. 

**The  result  of  my  experience  is,  that  I  neither  agree  with  the 
generality  of  Scotsmen  nor  with  many  Southerns.  The  former 
are  of  opinion  that  burning  wastes  the  vegetable  matter,  whid^ 
should  be  kept  to  decompose  and  enrieh  the  soil,  not  considering 
that  at  once  tne  land  recsivee  a  rich  dressing  of  aahes  quite  equal  to. 
two  quarters  of  bones,  or  4  or  5  cwt  of  the  best  guano ;  ana  thot^ 
daring  the  aeyeral  veeza  which  auch  a  slow  process  would  ^uire  to 
take  place,  the  land  might  be  much  more  enriched  by  growing  and 
having  eaten  upon  it  fine  crone  of  rape  and  turnip^  and  by  prodncina 
heaver  com  crops,  winch  would  in  a  much  shorttir  space  be  returnea 
to  it  in  the  shape  of  manure ;  and  also  that  by  the  process  of  bum* 
ing  the  land  is  freed  from  the  larva  of  insect^  suchasgrabs^  ^gSt 
wireworms,  ko,  kc,  which  are  engendered  amonx  the  rough  grass, 
and  fostered  for  a  length  of  time  unaer  the  rough,  dry,  undecomposed 
turf ;  to  say  nothing  of  the  Isngth  of  time  wMch  the  speculator  ia 
kept  out  oC  a  large  amount  of  capital  and  interekt^  instead  of  having 
the  former  returned  with  the  latter  after  the  fint  or  at  most  the 
second  year. 

"  The  latter,  again  (the  EnsiUahmen),  are  too  much  in  the  habit 
of  repeating  the  operation  of  burning,  even  after  the  l^md  has 
lain  m  ^ass  only  for  a  few  years,  when  it  might  aa  well  be  pk)ughed 
and  Gultivated  without  andiexpenae,  thereby  unnecessarily  reducing 
the  soil,  there  not  being  the  same  difficulties  to  be  overcome  nor 
the  same  advantage  to  be  gained  fhmi  it 

**  1  ahould  certainly  bom  all  land  with  a  rough  harsh  aur&ce^ 
and  should  aa  eertainfy  plough  and  sow  all  land  wtth  asweet  graa^ 
fuse  upon  it  ^ 

( . "  In  my  opinion  there  an  few  ferms  in  ddt  oonntry  i^dch  donot 
contain  oatam  portionsof  land  capable  of  ronuientive  improvement, 
and  I  have  shown  that  such  improvement  is  quite  within  the  scope 
of  a  tenant  with  a  lease,  without  which  no  man  can  from  well,  at 
least  in  the  NorthumbiiBn  system.  Would  it  not  be  better,  then, 
for  landlords^  tenants,  and  the  eountzy  generally,  were  tenants  to 
employ  labouzecs  on  works  so  epeedfly  remnnerative  to  themselves, 
ratner  than  run  to  thefr  landlord  whenever  they  feel  the  ecrew,  and 
aak  for  abatement  of  rent,  or  to  be  allowed  to  plough  out  some  pieoe 
of  valuable  old  gmas^  or  otherwise  oroas  enp  their'land,  with  a 
view  of  obtaining  aome  temporair  adyantage^  out  in  the  end  to  the 
inevitable  iniuzT  of  all  eoncemed  f       (Sinked)      '*  0.  A.  Gbbt. 

"  Minfleld  mn,  JDee.  1, 1851/' 

From  a  statement  ol  outlay  and  rettiniB  appended  to  the 
above  paper  it  appean  that  the  profits  on  the  three  fields 
vere  lespoctiTely  £50,  12s.  5d.,  £84,  198.  3d.,  and  £39, 
2b.  9d,  &om  which,  however,  there  falls  to  be  deducted 
the  expense  of  fencing  (£35),  leaving  a  groas  profit  of 
£139,  14s.  66. 

SeditM  3. — Bedaimmg  of  Bogt. 
The  reclamation  of  extensive  bogs,  or  depoeita  of  peat, 
is  a  more  arduous  undertaking,  requiring  a  considerable 
expenditure  of  capital  and  longer  time  before  a  return  is 
obtained  from  it  The  extent  of  land  of  Uus  desdiptlon 
in  Great  Britain  and  Ireland  is  very  great  Very  exag^ 
rated  statements  of  the  profits  to  be  derived  from  ito 
improvement  have  «ften  been  published,  and  not  a  few 
persons  have  incurred  serious  loss  by  rashly  undertaking 
this  kind  of  work.  On  the  other  hand,  when  bogB  aie 
favourably  situated  with  reference  to  a  command  of  marl 
or  other  calcareous  matter,  to  assist  in  their  decomposition 
aad  oonaolidation,  and  of  manure  to  enrich  them,  th^ 
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redainatioii  bas  prdved  a  vmy  ])n>fitable  specidatioxL  The 
well-known  instance  of  Chat  Moss  in  Lancashire  affords  so 
interesting  an  example  of  this  that  we  shall  here  quote 
a  description  of  it. 

**  Chat  Moas,  well  known  as  that  hlnck  banxm  swamp  between 
Iii\rcrpool  and  Manchester,  oontaina  6000  acres,  one-half  of  which  is 
iu  the  township  of  Barton,  and  the  remainder  in  iihe  townships  of 
Bedford,  Astle^,  and  Worsle^. 

'*  The  principal  paxt  of  this  moss,  which  lies  in  Barton  township, 
belongs  to  the  TralTord  family,  and  is  totalled^  bat  the  ancestor  of 
the  niesent  Sir  Thomas  de  Traffoid  appean  to  hare  obtained,  at 
the  latter  end  of  the  last  century,  an  Act  of  Parliament  to  grant  a 
nlne^-nine  years'  lease  of  2500  acres  to  a  Mr  Wakefield,  who  about 
the  year  1805  disposed  of  his  interest  in  it  to  the  late  William 
RoMoe^  of  literary  celebrity,  who  spent  a  huse  sum  in  a  fmitless 
endeSTOor  to  improve  it,  failing  in  which,  the  lease  was  sold  in  1821 
to  other  parties.  J.  A.  Brown,  £sa.,-  of  Woolden  Hall,  bought 
1300  acres ;  the  lato  Edward  Baines,  M.P.  for  Leeds,  purchased  the 
remaining  1200  acres.  The  meet  extensive  and  successfol  efforts 
at  improyinff  this  moss  have  been  made  on  a  part  of  the  1200  acres 
bought  by  Mr  Baines,  who,  besides  occupying  the  part  opeiuted 
upon  by  Mr  Roscoe,  impix)yed  a  considerable  breadth  himself^  and 
let  several  portions  to  other  parties,  who  have  made  considerable 
progress  in  improvihg  small  portions.  The  most  extonsive  opera- 
tions, however,  upon  the  whole,  have  been  carried  out  by  a  company 
to  whom  Mr  Baines,  in  1828,  granted  a  lease  of  550  acres  for  68  years, 
the  remainder  of  the  original  term,  at  a  nominal  rent  for  tiie  first 
year,  incixnsing  graduafly  till  at  the  end  of  five  years  tlie  rent 
attained  its  maximum  of  £165  per  annum  for  the  550  acres.  This 
oompony,  which  was  formed  at  the  time  the  Liverpool  and  Man- 
ehester  Railway  was  in  progress  of  being  made  on  the  property, 
consisted,  amongst  others,  orsome  practiad  farmers,  and  originated 
with  William  Reed,  who  for  the  three  first  years  was  the  mansger, 
and  resided  on  this  farm,  which  they  called  Barton  Moss  tSeum. 
During  that  period  I  had  the  pleasure  of  paying  my  friend  Reed  a 
Tisit,  and  of  witnessing  the  skill  and  success  attending  his  enterprise 
and  various  experiments. 

"  The  first  o;<eration;  that  of  draining^  had  been  effected  by  open- 
ing side  drains  at  intervals  of  fifty  yardsu  into  whidi  were  laid 
eovered  ones  six  yards  apart^  at  ri^t  angles  with  and  emptying 
into  the  open  side  drains. 

"  The  moss  being  in  a  semi-fluid  stato^  it  was  necessary  to  proceed 
slowly  with  draining,  taking  out  only  one  graft  or  depth  at  a  time, 
allowing  it  to  remam  a  week  or  a  month,  according  to  the  state  of 


the  weather,  before  taking  out  the  second  graft ;  tiiis  admitted  of 
the  sides  becoming  consohdated,  and  of  the  second  graft  being  taken 
out  without  the  moss  closing  xh.  It  was  agafii  afiowed  to  remain 
•8  before  till  suffidentiy  diy  to  admit  of  the  third  being  removed. 

"  The  open  drains  were  mode  8  feet  wide  and  8  feet.  6  inches  deepi, 
and  the  covered  drains  16  inches  wide  and  8  feet  deep ;  the  hist  graft  of; 
the  latter  being  only  about  6  inches  wide  at  the  top,  taperinff  to  4 
inches  at  the  bottom,  and  being  taken  ont  of  the  middle  of  the 
cut,  left  a  shoulder  on  each  side.  The  sod  or  graft  first  taken  out 
had  by  this  time  become  toufh  and  dry,  and  was  placed,  with  the 
heath  side  downwards,  in  the  shoulder,  thus  leaving  the  narrow  spit 
At  the  bottom  open  for  a  depth  of  about  14  inches ;  the  other  square 
sod  being  put  on  the  top,  t^ompleted  the  drain." 

''The  cost  of  this  mode  or  draining^  including  the  side  drains, 
was  about  88s.  per  acre.  The  drains  first  put  m  required  to  be 
renewed  in  a  few  years,  in  consequence  of  the  moss  becoming  so 
much  consolidated  and  reduced  in  height  that  thd  plough,  as  wdl 
AS  the  horses*  feet,  broke  through  the  roof,  although  the  horses  were 
shod  with  'pattens,*  or  boards  of  abontlO  inches  square,  with  the 
angles  taken  off.  The  second  draining  however,  was  more  permaC- 
nent»  and  would  probably  not  have  required  renewing  for  many 
yeais^  but  for  the  moles,  which  have  been  very  tro^esorae  in 
working  down 'to  the  drains,  and  filling  them  np  m  varions  places  ; 
80  that  tiie  operation  of  draining  has  required  to  oe  partially  renewed 
in  every  field,  and  in  many  ot  them  entirely  so ;  and  thus  these  little 
animals  have  been  the  cause  of  a'very  considerable  increase  in  the 
cost  of  labour.  It  has  subsequently  been  found  advisable  to  put 
the  under  drains  in  at  4  yards,  instead  of  6  yards  asunder,  and  the 
advantage  in  one  crop  has  been  quite  sufBcient  to  pay  the  extra  cost 
A  two-horse-engine  was  erected,  which  drives  the  thrashing-machine, 
•traw^cuttor,  and  crushing-mill;  and  the  escape-steam  from  it 
steams  the  horses'  food. 

••  The  buildings  weje  Erected  principally  of  timber,  eovered  with 
asphalted  felt 

"After  draining,  making  roads,  and  burning  off  the  heath  plant, 
the  land  was  scarified  lengthwise  of  the  fields  by  an  implement 
with  knives  shaped  like  coulters,  reversed,  sharp  on  the  convex  I 
side,  fixed  in  two  bars,  and  drawn  by  three  horses  yoked  abreast 

"The  tou^  surface  was  by  this  means  cut  at  every  four  Inches ; 
the  land  was  then  ploughed  across  the  scarifying ;  a  roller,  sur- 
foonded  with  knives,  was  nexfpassed  across  the  plough ;  after 
this  the  hind  was  well  harrowed  till  sufficiently  Tedn<xd. 


[iMFSOVEtfERT  0? 

"  From  60  to  100  cubic  yards  of  marl  were  put  on  an  scie,  sl! 
in  the  following  summer  the  land  was  manuied,  ako  Inr  means  of 
tiie  movable  railway,  at  the  rate  of  fifty  tons  of  blade  Manehesto 
manure  per  acre,  and  planted  wi|ib  potatoes,  which  were  follovcd 
by  wheat  sown  with  red  clover  and  ryegrass,  for  mowing  for  one 
or  two  years ;  then  oate  and  potatoes,  &c.,  as  befdhe.  'i'hese  tten: 
an  flounshing  crops ;  the  wheat  in  particular  looked  bri^t  aad 
beantifuL  The  potatoes  were  sold  for  £25  and  £80  per  acre,  wliieb 
more  than  paid  the  whole  cost  of  improvement  Mr  John  Bell, 
resident  bailiff,  has  made  many  valuable  eacperiments  relative  to 
the  improvement  of  raw  man,  one  of  which  has  resulted  in  a  dit- 
covery  likely  to  be  of  considerable  importanoe,  which  is,  tkit  a 
mixture  of  lime  and  salt  applied  a  while  before  seeding,  witf  \ht 
addition  of  a  eood  dressing  of  gnano,  in  the  proportion  of  four  toni 
of  .lime  and  five  cwt  of  salt  per  acre,  qnalifies  it  to  prodace  a 
crop  of  potatoes  or  oats  equal  to  that  after  the  application  of  60 
yards  of  marl  per  sere.  It  is  essential  that  the  nuxtore  should  be 
spread  while  it  is  hot  Mr  Evens  (one  of  the  proprietors)  is  con- 
vuoed  that  the  neat  on  Che  surface  cnnght  never  to*  oe  bomed ;  he 
has  always  found  that,  when  the  heath  sod  is  turned  down  to  decay, 
mnch^bettercrops  have  been  obtained  than  when  it  has  been  hunt 
off,  or  than  when  the  top  has  been  taken  away  either  for  toiA  or 
Qtherpnrposes.  What  are  termed  moes-fallows,— that  is,  parts  which 
have  had  thunoas  taken  off  for  fuel,— will  never  bear  so  good  a  crop 
as  the  upper  surface,  however  deep  the  moss  may  be  underneath. 
— {NoUs  <m  the  Agriculture  of  JUtnctuMre,  triih  SuggalioM  for  ih 
Ifngprownmit  by  Jonathan  Binns.) 

About  a  century  ago,  Lord  Karnes,  on  becoming  pro- 
prietor of  the  estate  of  Blair-Dmmmondy  in  the  comity 
of  Perth^  began  the  improvement  of  a  kige  tract  of  worth- 
less moss  by  a  totally  different  process  from  that  now 
detailed.  In  tlus  case  ihe  moss  had  accumulated  upon  a 
good  alluyial  clay  soii  Instead,  therefore,  of  attempts  being 
made  to  improve  the  mosa  itself,  it  was  floated  off  piecemeal 
into  the  ne^bouring  Firth  of  Forth.  The  simply  of  water 
required  for  this  purpose  was  obtained  from  the  river  Teith, 
from  which  it  waa  raised  to  the  requisite  height  by  a 
powerful  water-wheel  Being  conveyed  through  the  moss 
in  channels,  successive  layers  of  peat  were  dug  and  thrown 
into  these  diannelSy which  were^/shifted  as  occasion  required, 
until  the  whole  inert  mass  was  removed.  A  thin  stratum 
next  the  clay  .was  burnt,  and  the  ashes  used  as  manure. 
An  immense  extent  of  moss  has  thus  been  got  rid  of  od 
that  estate  and  on  othe»  in  the  neighbourhood,  and  "ao 
extensive  tract  of  country,  where  formerly  only  a  few  snipes 
and  mui^fcwl  could  find  subsistenco,  haa  been  converted, 
as  if  by  magic,  into  a  rich  and  fertile  carse  of  alluvial  soil, 
worth  fhm  J^  to  £5  per  acre." 

Section  4. — Rectkiming  of  Fm  Lankd^ 

We  next  notice  the  fen  lands  oi  England.  "  Jn  popuki 
language,  the  word  feii  designates  all  low  wet  lands^ 
whether  peat-bog,  river  alluvium,  or  salt  nAarsh  ;  but  in  tbo 
great  Bedford  level,  which,  extending  itself  in  Cambridge- 
shire and  five  adjoining  counties,  is  the  largest  tract  of  fen 
land  in  the  kingdom,  the  farmer  always  distinguishes,  and 
it  is  thought  conveniently  and  iQorreetly,  between  fen  land 
and  marsh  land.  By  the  former  they  mean  land  portly 
alluvial  and  formed  by  river  floods,  and  partly  aocumnlat^ 
by  the  growth  of  peat  Such  kndis  are  ahnoelt  invariably 
of  a  black  colour,  and  contain  a  great  percentage  of  carbon. 
By  marsh  lands  they  mean  low  tracts  gained  hY>m  the  sea, 
either  by  the  gradual  silting  tip  of  estuaries  or  by  artifidal 
embankments.''  Low-lying  peat  occurs  in  small  patches  in 
nearly  every  maritime  county  of  Britain,  being  usual); 
separated  from  the  sea  or  from  estuaries  by  salt  marsh  or 
alluvium.  T^ere  is  a  large  extent  of  such  land  in  SomerBet- 
shire  yet  but  partially  drained,  and  a  still  larger  .biesdtb 
in  Lancashire,  whera  its  improvement  makes  steady  pro- 
gress. In  Kent,  on  the  sealxMud  of  Ndrfolk,  on  both  shores 
of  the  Humber,  and  stretching  along  the  sides  of  its  tiiba- 
taries,  there  are  immense  tracts  of  wis  description  of  land. 
But  these  are  all  exceeded  in  -importance  by  the  "groat 
level  of  the  fens,  which  occupiea  the  south-eastern  qoaztcr 
of  Lincolnshire;  the  northern  half  of  CambTidgeshxre^  ^ 
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spreads  also  into  the  counties  of  Norfolk,  Suffolk,  Hunting- 
don,  and  Northampton.     Its  length  is  about  70  miles,  its 
breadth  from  3  or  4  to  30  or  40  nules,  the  whole  area  being 
upwards  of  1060  square  miles,  or  680,000  acres.     On  the 
map  the  fens  appear  like  an  enlargement  of  the  Wash,  and 
in  reality  have  the  aspect  of  a  sea  of  land,  lying  between 
that  bay  and  the  high  lands  in  each  of  the  above-named 
counties,  which  seem  to  form  an  irregular  eoost-line  around 
it"    This  fen  country  has  for  centuriea  been  the  scene  of 
drainage  operations  on  a  stupendous  scale.    The  whole  sur- 
face of  the  great  basin  of  Uie  fens  is  lower  than  the  sea, 
the  level  varying  from  four  to  sixteen  feet  below  high- 
water  mark  in  the  (German  Ocean.     The  difficulty  of  drain- 
ing this  flat  tract  is  increased  from  the  circumstance  that 
the  ground  is  highest  near  the  shore,  and  falLi  inland 
towards  thfr  foot  of  the  slope.     These  inland  and  lowest 
grounds  consist  of  dpongy  peat,  which  had  a  natural 
tendency  to  retain  water.     The  rivers  and  streams  which 
flow  from  the  higher  inlands  discharge  upon  these  level 
grounds,  and  originally  found  their  way  into  the  broad 
and  shallow  estuary  of  the  Wash,  obstructed  in  all  direct 
tions  by  bars  and  shifting  sand-buiks.     These  upland 
waters  being  now  caught  at  their  point  of  ehtran6e  ^ipon 
the  fens,  are  confined  within  stronjg  artificial  bank%  and 
so  guided  straight  seaward     They  are  \hu8  restrained  from 
flooding  the  low  grounds,  and  by  their  concentration  and 
momentom  assist  in  scouring  out  the  silt  from  the  nanrow 
channel  to  which  they  are  confined.     The  tidal  waters  are 
at  the  same  time  fenced  out  by  sea-banks,  which  are  pro- 
vided at  proper  intervals  with  sluice  doors,  by  which  the 
waters  escape  at  ebb-tide.    To  show  the  extent  of  these 
operations,  it  lAty  be  mentioned  that  the  wtiole  sea-coast 
of  linoolnshire  and  part  of  Norfolk,  a  line  of  at  least  130 
miles,  consists  of  marsh  lands  lower  than  the  tides,  and  is 
protected  by  barrier  banks,  besides  which  there  are  hun- 
dreds of  miles  of  river  embankments.     When  this  does 
not  provide  such  a  drainage  as  to  admit  of  cultivation,  the 
water  is  lifted  mechanically  by  wind  or  steam  mills  into 
the  main  aqaeducts. 

The  first  use  of  steam-engines  for  the  purpose  of  drain- 
ing was  in  Deeping  fen,  where,  in  1824-5,  two,  of  80  and 
60  horse-power  respectively,  were  erected.  By  means  of 
these  two  engines  upwards  of  20,000  acres  have  now  a 
good  drainage,  whereas  formerly  forty-four  wind-mills, 
with  an  aggregate  power  of  400  horses,  failed  to  keep 
them  sufficiently  d^.  The  scoop-wheel  of  the  larger 
engine  is  28  feet  in  diameter,  and  the  float-boards  are  6 
feet  wide.  It  was  intended  to  have  a  ''dip''  of  6  feet, 
but  the  land  has  subsided  so  much  in  consequence  of  the 
draining  that  it  seldonf  has  a  dip  of  more  than  2  feet  9 
inche&  The  water  is  lifted  on  an  average  7  feet  high. 
^Vhen  both  engines  are  at  work  they  raise  300  tons  weight 
of  water  per  minute. 

The  soil  of  the  fens  consists  for  the  most  part  of  dark- 
coloured  peAt,  from  1  to  8  or  10  feet  in  depth.  The  surface 
in  genend  is  not  pure  peat,  bui  is  mixed  with  silt  or  other 
teal.  Under  this  there  is  in  general  a  stratum  of  brown 
spongy  peat,  which  sometimes  rests  upon  gravel,  but  for 
the  most  port  upon  clay,  which  usually  contains  a  portion 
of  calcareous  matter.  The  removal  of  the  water  has  of 
course  been  the  primary  improvement ;  but  subsidiary  to 
this  the  rapid  amelioration  and  great  fertility  of  the  fen 
lands  are  k^gely  due  to  this  fortunate  conjunction  of  clay 
and  peatb  &e  early  practice  of  the  fen  farmers  was  to 
pare  and  bum  the  surface,  grow  repeated  crops  of  rape, 
Gate,  wlieaty  &c,  and  bum  again.  The  subsidence  of  the 
soil  siibseqtient  to  the  draining  aud  repeated  paring  and 
bumingy  brought  the  surface  nearer  to  the  subjacent  clay, 
which  the  cultivators  by  and  by  began  to  dig  up  and  spread 
over  the  surface.    This  practice  is  now  universal,  and  its 


continued  use,  together  with  careful  cultivation  and  liberal 
manuring,  has  changed  a  not  very  productive  peat  into  one 
of  the  most' fertile  soils  in  the  kingdom.  Nowhere  in  our 
country  has  the  industry  and  skill  of  man  efiected  greater 
changes  than  in  the  fens.  What  was  once  a  dismal  morass, 
presenting  to  the  view  in  summer  a  wilderness  of  xeeds, 
sedges,  and  pools  of  water,'  among  which  the  cattle  waded, 
and  in  winter  ahnost  an  unbroken  expanse  of  water,  is 
now  a  fertile  com  land.  The  fen  men,  who  formerly  lived 
upon  the  adjacent  high  lands,  and  occupied  themselves  with 
fishing,  fowling,  and.  attending  to  their  caxtle,  have  now 
erected  homesteads  upon  the  fen  lands,  divided  them  by 
thorn  hedges,  and  brought  them  into  the  highest  state  of 
cultivation. 

We  referred  at  the  outset  to  the  distinction  betwixt  /m 
land  and  marsh  land.  The  following  pertinent  observa- 
tions on  the  reclamation  of  marsh  land  are  extracted  from 
Mr  David  Stevenson's  paper  in  the  Highland  and  Apriad' 
tural  Sodet^e  Transaaians,  vol.  iii.,  1871. 

fiti^t  \h  OtHtt  to  insnte  mieceas,  the  space  to  be  rodaimod  must, 
be  within  the  inflaence  of  water  containing  nuich  allnvial  matter, 
and  not  6n  the  shores  of  an  6]wn.  sandy  estoarv. 
.  Secondly,  The  spaces  to  be  reclaimed  shonld  be  allowed  to  reccira 
the  deposit  left  by  the  tide  for  as  long  a  period  ss  poesible,  an<l  no 
attebipt  sh6ul<l  be  made  entirely  to.  exchide  the  water  from  them, 
until  they  hate  by  gradnal  aocratito  attained  the  level  of  at  least 
ordinary  spring  tides. 

The  first  case  to  which  I  shall  refer  b  Loch  Foyle,  a  situation 
where  the  amouht  of  salt  water  greatly  prenonderates  over  the  fr^. 
Extensive  reckmatiohs  have  boen  maae  there,  aiCtd  I  have  rei-eivad 
from  Mr  0.  Henry  Wiggins,  of  Londonderry,  some  notes  reganltng 
them,  from  which  I  extract  the  following  interesting  information  :^ 

*'  After  the  salt  water  hod  been  excluded,  shallow  surface  drains 
Were  made  with  spades  or  forks,  and  in  about  two  years  ryegrass 
grew  pretty  freely :  exocntionol  spots  remained  barren  for  some  tima. 
The  grass  was  followed  by  oats,  which  improved  as  the  salt  left  th* 
soiL  Deeper  draining  ollowod  the  cultivation  of  flax  and  clover ; 
afterwards,  on  deeper  draining,  all  ordinary  crops  began  to  grow 
well— wheat,  beans^  tomips,  maiigold,.andcam>ts— but^l  requiriiig 
folly  as  much  manura  as  any  old  apper  land.  These'  sloblanda^ 
says  Mr  Wiggins,  yield  a  great  return  for  manure,  but  must  have 
manure  on  the  lower  and  £impcr  portions.  Feorin  graas  grows  well 
without  manure. 

"  Whenever  the  ditches  have  so  tar  draiifed  the  soil  as  to  allow 
of  its  becoming  cracked  and  open  to  the  air,  the  crops  b^n  to 
increase  in  produce,  but  the  full  value  of  the  soil  is  never  jcnowit 
until  thoroughly  under-drained  with  tile  or  stone ;  it  then  mostly 
yields  excellent  crops  of  almost  any  produce,  clover  and  ryegrass 
for  hay  being  perhaps  the  most  pofitable.  Grazing  the  land  does  not 
answer,  except  from  the  beffinmng  of  May  to  the  end  of  September; 
after  this  the  soil  is  too  ocHd  and  damp  for  the  beasts  to,  lie  down, 
and  they  begin' to  fail." 

The  expense  of  these  intakes  on  the  Foyle  may  be  taken  at 
abodt  £20  an  acre  to  get  them  horn  the  sea ;  the  expense  of  bring- 
ing the  laud  when  got  into  cultivation  will  come  to  at  least  £10 
more*;  making  a  total  of  £S0  per  acre.  The  best  lands  are  worth 
-50s.  to  40s.  tiie  Cunninj^uun  or  Scotch  acre,  and  the  lowest  ami 
wetl^  parts  perhaps  not  more  than  10s. — say  80s.  round  as  a  fair 
average.  To  this  has  to  be  added  the  expense  of  keeping  up  the 
banks  and  pumping  water ;  so  that  I  believe  Mr  Wignns  is  right 
when  he  says  that  no  great  profit  can  be  expected,  and  that  these 
matters  are  generally  undertaken  by  hopeful  and  energetic  enthu* 
siasts,  who  seldom  realise  their  expectations,  and  afterwards  fall  into 
the  hands  of  other  parties,  who  are  perhaps  rather  more  successful. 

The  reclamations  made  by  the  Ulverston  and  Lancaster  Railway 
in  Morecambe  Bay  were  rapidl^s  formed  by  the  embankment  for 
canyinK  the  railway,  which  was  made  in  pretty  deep  water.  Liko 
the  Fojrlc,  there  is  also  predominance  of  sea- water.  Mr  G.  Drewry,  of 
Holker  in  Lancashire,  nas  favoured  me  with  the  following  informa- 
tion : — "A  portion  of  the  land  enclosed  bj  the  railway  in  1856  was 
fprsssed  over,  and  the  i^emainder  was  sand  withoat  apy  vegetation  on 
it.  After  it  was  levelled  it  was  divided  into  lields  by  open  ditches 
and  Wire  fences ;  the  ditches  had  to  be  made  very  wide  at  the  top,  in 
order  to  get  them  to  stand.  The  land  was  then  drained  with  8-incli 
pipes,  each  drain  openinc  into  the  ditch  at  each  side  of  the  field. 
The  tiles  were  aU  covered  round  with  peat  moss,  to  act  as  a  filter  to 
prevent  the  sand  .from  running  into  them.  The  sand  is  so  fine 
that  without  this  precaution  the  drains  would  luive  filled  up  very 
Qttickly.  The  drainage  is  the  great  difficulty,  as  they  are  very  apt  to 
nil  up  after  ereiy  precaution  has  been  taken. 

"Un  the  portion  which  was  grassed  over,  two  crops  of  oats  w«o 
first  taken,  and  then  it  was  green-cropped.    It.  grew  for  a  few  yean 


40G 


AamCTJLTURE 


[waste  um* 


good  eropt  of  wheat,  bwDi.  ud  closer,  u  wefl  is  Swedish  turnips 
aad  ttUflDlds ;  bat  though  a  great  qnantity  of  mannre  was  used, 
tho  ciopa  feU  off;  and  at  pntent  it  is  nearly  all  in  grass.  The 
portion  which  was  hare  sand  was  treated  in  the  same  way,  except 
as  to  the  fint  two  crops  of  oats.  It  was  green-cropped  after  it  had 
been  endosed  abont  two  yean.  After  the  railway  was  made  then 
was  no  means  of  silting  the  land.  The  tide  was  entirely  kept  out ; 
had  it  been  admitted,  this  land  would  have  been  much  more  valu- 
able and  much  higher— we  would  then  have  had  a  better  drain^ 
and  a  richer  sand.  That  portion  which  was^giaased  over  at  m 
time  it  WIS  enclosed  is  still  much  the  best  .... 

"  When  land  isredaimed  firomthe  sea,  the  first  thine  to  be  lookad 
Id  is  a  good  outfall  for  the  water,  and,  when  it  is  possible,  no  doubt 
it  is  veiT  deairable  that  the  land  should  be  silted  up  nadually. 
In  our  case  this  oould  not  be  done,  as  tha  reclamation  ox  thalaad 
was  a  TOiy  Moondaiy  affair." 

In  the  district  called  Manhknd,  in  Norfolk,  extending 
between  the  Ooae  and  the  Nen;  in  that  called  South 
Holland,  in  Lincolnshire,  stretching  between  the  Nen  and 
the  Welland ;  northward  of  Spalding,  and  also  north-east 
of  Boston,  thiere  is  a  considerable  tract  of  marine  day  soiL 
In  M%"»^^^"<*  this  is  chiefly  arable  land,  producing  large 
crops  of  wheat  and  beans ;  bat  in  Lincolnshire  it  forms 
exceedingly  fine  grazing  land.  This  tract  lies  within  the 
old  Roman  embankment  by  which  the  district  was  first 
defended  from  the  ocean.  Outside  this  barrier  are  the 
proper  marsh  lands,  which  have  been  reclaimed  in  portions 
at  successive  periods,  and  are  still  intersected  in  all  direo- 
tions  by  ranges  of  banks.  The  extraordinary  feature  of 
this  tract  is,  Uiat  the  surface  outside  the  Boman  bank  is 
3  or  4  feet  higher  than  that  in  the  inside,  and  the 
level  of  each  new  enclosure  is  more  elevated  than  the  pre- 
vious ona  The  Ismd  rises  step  by  step  as  the  coast  is 
approached,  so  that  the  most  recently  reclaimed  land  is 
often  12  or  even  18  feet  higher  than  the  lowest  fen 
land  in  the  interior,  the  drainage  from  which  must 
nevertheless  be  conveyed  throng  these  Wfin  elevated 
marshes  to  the  sea. 

Lands  jnch.  as  some  of  those  which  we  have  just  been 
describing  are  often  greatly  improved,  or  rather  may  be 
said  to  be  made,  by  means  of  a  peculiar  mode  of  irrigation 
called  "warping."  It  is  practicable  only  in  tbe  case  of 
land  lying  below  the  level  of  higb  tide  in  muddy  rivers. 
It  is  little  more  than  a  century  since  it  was  first  practised 
in  England,  the  first  instance  of  it  being  near  Howden,  on 
the  banks  of  the  Humber.  Bat  although  the  practice  is 
comparatively  new  in  Britain,  it  has  long  been  in  use  on 
the  continent  of  Europe,  particularly  in  Italy,  and  is  thus 
described  by  Mr  Cadell :— «  In  the  Val  de  Chiana,  fields 
that  are  too  low  are  raised  and  fertilised  by  the  process 
called  colmala,  which  is  done  in  the  following  manner : — 
The  field  is  surrounded  by  an  embankment  to  confine  the 
water.  The  dike  of  the  rivulet  is  broken  down  so  as  to 
admit  the  muddy  water  of  the  high  floods.  The  Chiaxia 
itself  is  too  powerful  a  body  of  water  to  be  used  for  this 
purpose ;  it  is  only  the  streams  that  flow  into  the  Chiana 
that  are  thus  used.  This  water  is  allowed  to  settle  and 
deposit  its  mud  upon  the  field.  The  water  is  then  let  off 
into  the  river  at  the  lower  end  of  the  field  by  a  discharg- 
ing course  called  koIo,  and  id  French  cancU  d^ecouUmenL 
The  water-course  which  conducts  the  water  from  a  river, 
either  to  a  field  for  irrigation  or  to  a  mill,  is  called  yora. 
In  this  manner  a  field  will  be  raised  5}  and  sometimes  7^ 
feet  in  ten  years.  If  the  dike  is  broken  down  to  the  bottom, 
the  field  may  be  raised  to  the  same  height  in  seven  years ;  but 
then  in  this  case  gravel  is  also  carried  in  along  with  the 
mud.  In  a  field  of  25  acres,  which  had  been  six  years 
under  the  process  of  colmata,  in  which  the  dike  was  broken 
down  to  within  3  feet  of  the  bottom,  the  process  was  seen  to 
be  so  far  advanced  that  only  another  year  was  requisite  for 
its  completion.  The  floods  in  this  iostance  had  been  much 
charged  with  soiL  The  water  which  comes  off  cultivated 
Uuid  completes  the  process  sooner  than  that  which  comes 


off  hill  and  woodland.     Almost  the  whde  of  the  Yal  di 
Chiana  has  been  raised  by  the  process  of  eoUnaUL"^ 

Section  5. — Blowing  ScuuU. 

On  many  parts  of  our  searcoasts,  and  especially  m  the 
Hebrides,  there  occur  extensive  tracts  of  blowing  sandB, 
which  are  naturally  not  only  sterile  themselves,  but  a  source 
of  danger  to  better  lands  adjoining  them,  which  in  some 
instances  have  been  quite  ruined  by  the  sand  deposited 
upon  them  by  the  winds.  This  mwHiAf  jB  effectually  prs- 
vented  by  a  process  beautifully  simple  and  useful,  namely, 
planting  the  sand-banks  with  sea  bent-grass  {Arundo 
airmana),  the  matting  fibres  and  stems  of  which  not  only 
bind  the  sand,  but  clothe  it  with.a  herbage  which  is  relished 
by  cattle,  and  which,  being  able  to  resist  the  severest  wihter 
weather,  funushes  a*  vakable  winter  forage  in  those  bleak 
sitnations.  The  bent^graaa  can  be  propagated  by  seed, 
but  in  exposed  situation»vit  is  found  better  to  transplant 
it  This  operation  is  performed  betwixt  October  and 
March,  as  it  succeeds  tal  when  the  sand  is  nuust  sod 
evaporation  sbw. 

CHAPTER  XX. 

OXNXBAL  OBSXByATZOirS. 

According  to  the  method  proposed  at  the  outset^  wa 
now  offer  a  few  observations  on  several  topics  oonneeted 
with  our  subject. 

Section  l.—Q/tke  Tenure  o/LancL 

The  extent  of  land  in  Great  Britain  occupied  by  its 
ownera  for  agricultural  purposes  bears  a  very  small  pre" 
portion  to  the  whole  area.  The  yeoman  class  is.  still 
numerous  in  several  parts  of  EngUnd,  but  must  have 
diminished  greatly  from  that  continuous  amalgamation  ol 
small'  estates  into  laige  ones  which  has  formed  a  marked 
feature  in  our  social  history  during  the  present  centuiy. 
This  change,  although  to  be  regretted  on  public  grounds, 
has  had  a  favourable  influence  on  the  cultivation  of  the  soil, 
for«it  almost  invariably  happens  that  a  larger  produce  is 
obtained  from  land  when  it  is  occupied  by  a  tenant  than 
when  it  is  cultivated  by  its  proprietor.  As  a  matter  of 
fact,  the  land  of  the  country  is  now,  with  trifling  exceptions, 
let  out  to  professional  farmers  in  quantities  varying  from 
the  rood-ellotment  of  the  village  labourer  to  the  sqosre 
miles  of  the  Highland  gnuder.  Farms  of  all  sises  are 
usually  to  be  found  in  any  district,  an4  niost  important  it 
is  that  this  should  be  the  case ;  but  the  extent  of  farms  is 
chiefly  determined  by  the  amount  of  hired  labour  employed 
upon  them,  and  the  measure  of  personal  superintendence 
on  the  part  of  the  tenant  which  the  kind  of  hosbandxy 
pursued  upon  them  caUs  for.  We  accordingly  find  that 
in  very  fertile  tracts,  in  the  vicinity  of  towns,  and  in  dsiiy 
districts,  they  seldom  exceed  200  acres ;  whece  the  ordinary 
alternate  husbandry  is  practised  the  average  ranges  from 
300  to  400 ;  in  more  elevated  tracts,  where  a  portion  of 
natural  sheep-walk  is  occupied  along  with  arable  land,  it 
rises  to  800  or  1000;  while  that  of  tibe  sheep  graangs  of 
our  hills  and  mountains  is  lirn^t^  only  by  the  capital  of 
the  tenant  About  a  century  ago  there  occurred  in  varioos 
parts  of  Great  Britain  a  similar  amalgamation  of  smsU 
holdings  into  farms  of  the  sizes  which  we  have  now  re* 
ferred  to  as  is  at  present  in  progress  in  Ireland.  This 
enlargement  of  farms,  with  the  employment  of  increased 
capital  in  their  cultivation,  insures  a  more  rapid  redamsp 
tion  of  waste  lands,  and  general  progress  pf  agricultoie  up 
to  a  certain  point,  than  would  otherwise  take  place.  Bat 
as  every  step  in  advance  }>eyond  this  point  implies  sn 

1  Jimnuy  m  Ctumiola,  Italy,  and  Fnmct^  by  W.  A.  CtiA  A«« 
F.RS. 
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incitasd  of  outlay  in  proportion  to  the  extent,  and  the  need 
for  closer  superintendence,  it  seems  likely  that,  in  future, 
the  me  ot  arahle  farms  will  not  further  increase,  but  may 
rather  be  expected  to  approximate  towards  that  which  at 
pissent  obtaoQS  in  suburban  districts. 
'    FarmH  are  held  either  by  yearly  tenancy  of  under  leases 
for  a  specified  number  of  years.    The  latter  plan  is  that 
upon  which  neaily  the  whole  \--^b  of  Scotland  are  let; 
tnd  it  obtains  also  to  a  considerauic  extent  in  the  northern 
counties  <^  En£^^  in  West  Norfolk,  and  in  Lancashm 
But  with  these  and  other  exceptions,  amounting  altogether 
to  about  a  tenth  part,  the  farms  of  England  are  hdd  by 
yearly  Jenancy^  which  can  be  terminated  by  either  of  the 
contracting  parties  giving  the  other  six  months'  notice  to 
that  effect    This  precarious  tenure  has  been  attended  by 
far  fewer  ch^ges  than  a  stranger  might  suppose^  owing 
to  the  highly  honourably  conduct  for  which  English  pro- 
prietors as  a  class  have  long  been  noted.    On  all  the  large 
estates  it  is  quite  common  to  find  families  occupying  fatma 
of  which  their  ancestors  have  been  tenants  for  generationSy 
or  even  for  centuries.    The  mutual  esteem  and  confidence 
which  usually  subsist  between  such  landlords  and  tenants 
are  undoubtedly  much  to  the  credit  of  both,  but  not  the  less 
has  the  system,  as  a  whole,  operated  unfavourably  for  all 
concerned ;  for  however  numerous  and  striking  the  excep- 
tions, it  is  yet  the  fact  that  under  this  system  of  tenancy- 
atrwill  less  capital  has  been  invested  in  the  improvement  of 
farmsy  less  labour  has  been  employed,  and  less  enterprise 
displayed,  in  their  ordinary  cultivation,  less  produce  has 
been  obtained  from  them  by  the  occupiers,  and  less  rent 
has  been  received  for  them  by  the  owners,  than  in  the 
case  of  similar  lands  let  on  leases  for  a  term  of  years. 
These  different  results  ensue,  not  because  tenants  with  leases 
are  abler  men  or  better  farmers  than  their  neighbours  who 
are  without  them,  but  solely  bcause  the  one  system  re- 
cognises certain   important  principles  which  the  other 
ignortea.    It  is  contrary  to  human  nature  to  expect  that 
any  body  of  men  will  as  freely  invest  their  capital,  whether 
in  the  shape  of  money,  slall,  or  labour,  in  a  business 
yielding  such  slow  returns  as  agriculture,  with  no  better 
guarantee  that  they  or  their  families  shall  reap  the  fruits 
of  it  tlum  the  continued  good-will  of  existing  proprietors 
or  tiiose  who  any  day  may  succeed  them,  as  they  will 
do  with  the  security  which  a  lease  for  a  term  of  years 
affords.    It  does  therefore  seem  strange  that  a  majority 
of  the  farmers  of  Qreat  Britain  should  be  tenantS'«t-will, 
and  still  more  strange  that  they  should  be  so  of  choice. 
It  is  nevertheless  true  that  a  considerable  portion  of  the 
tenantry  of  England  are  even  less  disposed  to  accept  of 
leases  than  their  landlords  are  to  grant  them.    The  latter, 
cling  to  the  system  because  of  the  greater  control  which 
they  thereby- retain  over  their  estates,  and  the  greater 
political  influence  with  which  it  invests  them :  the  f orm^ 
do  so  because  low  rents  are  one  of  its  accompaniments. 
Since  the' removal  of  restrictions  on  the  importation  of 
foreign  agricultural  produce,  there  are  indications  that 
neither  landlords  nor  tenants  are  so  well  satisfied  with  this 
system  of  tenancy-at-will  as  they  once  were.     Not  only  is 
the  granting  of  leases  becoming  more  common  than  it  has 
hitherto  been,  but  there  is  a  growing  desire  on  the  part  of 
tenants  to  obtain  the  benefit  of  &at  guarantee  for  the 
realising  of  their  capital  which  tendnt-righi  affords  to  en- 
terprising fanners  who  may  have  unexpectedly  to  quit  their 
farma    In  certain  ^tricts  of  Engird  this  claim,  called 
tenatU-r^fitf  has  been  recognised  so  long  that,  apart  either 
from  written  stipulation  or  statutory  enactment^  it  has,  by 
mere  usage,  attained  to  something  like  a  legal  standing. 
In  Lincolnshire  an  out-going  tenant  can,  by  virtue  of  thjs 
usage,  daim  from  his  landlord  or  successor  repayment,  in 
certain  definite  proportions,  of  the  cost  of  such  ameliora- 


tions of  a  specified  kind  as  he  may  have  made  during  the 
last  years  of  his  occupancy,  and  the  benefits  of  which  hk 
removal  hinders  him  from  realising  in  the  natural  way. 

Tenant-right  is  certainly  a  valuable  adjunct  to  tenancy* 
at-will,  but  stiU  it  does  not  meet  the  real  exigencies  of  tho 
case.  There  are  feelings  inherent  in  man's  nature  which 
cause  him  to  recoil  from  exertions  the  fruits  of  which  are 
as  likely  to  be  eojoyed  by  a  stranger  as  by  himself  or  his 
family,  inds  repnsnanoe^  and  its  paralysing  influence,  ia 
not  to  be  removed  by  a  mere  "  ri^t"  to  pecuniary  com- 
pensatioo.  It  is  certainty  of  tonure—so  far  at  least  as 
human  anangements  can  be  certain— which  will  really 
induce  a  farmer  to  throw  his  whole  heart  into  Ids  business. 
It  18  accordingly  to  this  principle  that  leases  owe  their 
value,  and  by  it  also  tiiat  the  only  weak  point  in  them 
is  to  be  |tccounted  for.  The  first  years  of  a  lease  are 
usually  characterised  by  aft  energetic  perf  ormanoe  of  various 
improvementSy  whereas  towards  its  dose  there  is  usually 
such  a  withdrawing  even  of  ordinary  outlay  as  Ib  unfavour- 
able to  the  interests  of  both  landlord  and  tenant  There 
is  at  present  a  very  generally  entertained  opinion  that 
this  inconvenience  would  be  obviated  by  engrafting  the 
system  of  tenant-right  upon  that  of  leases.  So  strongly 
has  the  current  of  opinion  been*  nmning  in  this  direction 
that  a  bUl  has  been  submitted  to  the  legislature  for  the 
purpose  of  conferring  on  out-going  tenants  a  legal  claim  to 
compensation  for  certain  specified  investments  which  may 
have  been  made  by  them,  but  of  which  their  removal  hinders 
them  from  reaping  the  benefit  This  biU  further  provided 
that  in  the  event  of  a  tenant  having-  erected  buildings  for 
his  own  accommodation  without  tho  sanction  of  his  laudlord, 
he  should  have  a  right  to  remove  the  materials  if  the 
landlord  or  incoming  tenant  declined  to  purchase  them. 
Through  accidental  circumstances  this  bill  was  withdrawn 
without  bemg  discussed,  but  it  is  certain  to  be  re>iiitro- 
duced,  and  sooner  or  later  to  be  passed.  It  is  now  admitted 
on  all  hands  that  land  cannot  be  cultivated  to  its  fall 
measure  of  productiveness  witJiout  a  large  investment  of 
capital,  and  that  this  outiay,  when  once  incurred,  cannot 
be  recouped  for  several  years  at  the  least  It  is  in  vain, 
therefore,  to  expect  that  these  so  much  needed  investments 
will  be  made  until  those  who  should  make  them  are  secured 
against  having  their  property  confiscated  by  a  six  monthaf 
notice  to  quit 

It  se^ms  to  be  geaerally  admitted  that  twenty-one  years  • 
is  the  proper  duration  for  an  agricultural  lease.  Such  a 
term  suffices  to  give  confidence  to  the  tenant  in  embarking 
his  capital,  and  secures  to  the  landlord  his  legitimate 
control  over  his  property,  and  due  partidpation  in  its 
varying  value.  It  is  generally  fdt  by  tenants  that  the 
lease  or  document  in  which  their  agreenient  with  their 
landlord  is  engrossed  might  with  advantage  be  much 
shortened,  as  wdl  as  simplified  in  its  terms.  When  treating 
of  the  succession  of  crops  we  have  already  expressed' our 
views  regarding  those  restrictive  clauses  which  usually 
occupy  a  prominent  place  in  such  writings.  Such  restric- 
tions are  of  course  intro(|p}ced  with  the  view  of  guarding 
the  property  of  the  landlord  from  deterioration ;  but  when 
he  is  so  unfortunate  as  to  meet  with  incompetent  or  dishonest 
tenants,  they  entirely  fail  to  secure  this  object,  and  yet  are 
a  hindrance  and  discouragement  to  enterprising  and  con- 
scientious tenants.  It  is  probable  that  the  existence  of 
the  laws  of  distraint  in  England  and  hypothec  in  Scotland, 
which  give  to  landlords  a  lien  over  the  effects  of  their 
tenantry  in  security  for  the  payment  of  the  current  year's 
rent,  has  had  its  influence  in  adding  to  the  number  and 
stringency  of  these  clauses,  and  has  encouraged  the  practice 
of  letting  lands  by  tender  to  the  highest  offerer.  For  tho 
law  in  question,  by  rendering  landlords  to  a  considerabls 
extent  independent  of  the  personal  character  and  pecuniary 
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eircumsbsices  of  the  oocapiea  of  tlieir  land,  has  obviously 
a  direct  tendeaqr  to  render  them  less  cai^tioua  than  they 
wovld  otherwise  be,  and  tu  iudace  thtsn^  when  tempted 
by  the  promiBe  of  high  lenta^  to  trust  more  to  this  legal 
security  than  to  the'moral  character,  bosiness  habits,  pro- 
fessional dkiUy  and  pecuniaiy  oompeten^  of  candidates  for 
their  farms. 

SeotUm  2,^-^apUal  regwrtdfar  tmrJang  a  Parm.    , 

"Tb*  amount  of  capital  that  b  required  in  <Rder  tibat  the 
bfl^ien  of  fsnning  may  be  conducted  advantageously,  is 
la^ply  detennined  by  the  nature  of  the  soil,  ho,,  of  each 
f am^  the  aystem  of  managemaot  appropriate  to  it^  the  price 
of  stock  and  of  labour,  and  ^e  terms  at  which  its  rsnta 
are  payable,  hk  the  case  of  land  of  fair  qualil^,  on  which 
the  altamate  ho^bandry  is  pursued,  and  when  Uie  rents 
sfe  payable  as  the  pniduce  is  realised,  £10  per  acre  may 
bo  regarded  as  an  amount,  of  capital  which  will  enable  a 
tenant  to  prosecute  hi»  business  with  advantage  and  com- 
fort la  lettmg  a  farm,  a  landlord  not  only  does  a  just  and 
prudent  thing  for  himself,  but  acts  as  a  true  friend  to  his 
propoBed  tenant,  wh«n  he  insists  upon  being  shown  that 
the  latter  b  possessed  of  available  funds 'to  an  amount 
edeqtiate  to  its  probable  requirements. 

The  impoftano^  of  the  topics  to  which  we  haVe  thus 
r«f«rred  is  happi),^  «izpre88ed  by  Mr  Pusey,  when,  after 
enumerating  various  agncultural  desiderata,  he  says,  '*  In 
st^me  degree  none  of  us  cany  out  all  that  is  in  our  power ; 
but  want  of  capita)  and  want  of  confidence  in  the  tenure 
of  farms  are,  I  suppose;  the  two  principal  causes  of  ^is 
omission." 

Section  Z.-^JEduccUion  ofFarmen, 

.  But  the  mere  possession  of  capital  does  'not  qualify  a 
man  for  being  a  farmer,  nor  is  there  any  virtue  inherent  in 
a  lease  to  insure  his  success.  To  these  must  be  added 
probity,  knowledge  of  his  business,  and  diligence  in  pro- 
•ecuting  it  These  qualifications  are  the  fruits  of  good 
educatum  (in  the  fullest  sense  of  that  term),  and  are  no 
more  to  be  looked  for  without  it  than  good  crops  without 
good  husbandry.  Common  school  instruction  will,  of 
course,  form  the  groundwork  of  a  farmer's  education ;  but 
to  this  should  be  added,  if  possible,  a  classical  curriculum. 
It  has  been  the  fashion  to  ask,  '*  Of  what  use  are  Greek  and 
Latin  to  a  farmer  1"  Now,  apart  from  the  benefit  which 
it  19  to  him,  in  common  with  other  men,  to  know  the 
strocttire  of  language,  and  to  read  with  intelligence  the 
Uteniture  of  his  profession,  which  more  and  more  abounds 
in  scientific  terminology,  we  believe  that  no  better  discipline 
for  the  youthful  mind  has  yet  been  devised  than  the  classical 
course  which  is  in  use  in  our  best  public  schools.  Of  this 
discipline  we  desire  that  every  future  farmer  should  have 
the  advantage.  But  the  great  difficulty  at  present  lies  in 
finding  appropriate  occupation  for  such  youths  between 
their  fifteenth  and  twentieth  years.  In  many  cases  the 
SODS  of  farmers  are  during  that  period  put  to  farm  labour. 
If  they  are  kept  statedly  at  it,  and  are  made  proficient  in 
every  kind  of  work  performed  on  a  farm,  it  is  a  good  pro- 
fessional training  as  far  as  it  goes,  llie  more  common 
one — at  least  as  regards  the  sons  of  the  larger  class  of 
farmers — which  consists  of  loitering  about  without  any 
stated  occupation,  attending  fairs. and  markets,  and  pro- 
bably the  race-course  and  hunting-field,  is  about  the  most 
absurd  and  pernicious  that  can  well  be  imagined.  Such 
youths  are  truly  to  be  pitied,  for  they  are  neither  inured 
to  bodily  labour  nor  afforded  the  benefits  of  a  liberal  educa- 
tion. It  need  not  surprise  any  one  that  such  hapless  lads 
often  prove  incompetent  for  the  struggles  of  life,  and  have 
to  yield  their  places  to  more  vigorous  men  who  have  enjoyed 
*^-  benefit  of  "bearing  the  yoke  in  their  youth."     Unless 


young  men  are  kqyfc  at  labour,  either  fA  mind  or  d  body, 
iintil  continuous  exertion  during  stated  houx8»  confinemeat 
to  one  place,  and  prompt  obedience  to  their  soperioit 
have  oesised  to  be  irksoine^  there  is  little  hope  of  their  either 
prospering  in  businoBS  or  distinguishing  themselves  in  thdr 
profession.  Owing  to  the  altered  habits  of  society,  there 
is  now  lees  likdihood  than  ever  of  such  young  peisoDs 
as  we  an  referring  to  being  subjected  to  that  ardoooi 
training  to  bodily  labour  which  was  once  the  vnivena] 
practice ;  and  hence  the  necessity  for  an  appropriate  coons 
of  study  to  take  its  plade.  Many  Soottish  fanners  en- 
deavour to  supply  this  want  by  placing  their  sons  for  several 
years  in  the  chaD^bers  of  an  attorney,  estate^tgeat^  oi  land 
anrv^or,  partly  in  order  that  they  may  aoquii^  a  know- 
ledge of  accounts,  bat  especially  for  the  sake  of  the  whcls- 
some  discipline  which  is  implied  In  oontinuoua  qyplicatioa 
and  suljection  to  superiors.  It  is  also  common  for  such 
youths  to  be  sent  to  EdinbmfgE  for  a  winter  or  twu  to 
attend  the  cl^  of  ligriculture  in  the  Univerai^,  and 
perhaps  also  that  of  chemistry,  and  the  Veterinary  Colie{^6 
classes.  This  is  well  enough  in  its  way;  but  there  ii 
wanting  in  it  an  adequate  guarantee  that  therQ  is  rtal 
8tudy---the  actual  performance  of  daily  mental  work.  Tkft 
agricultural  college  at  Cirencester  appears  to  come  mon 
fully  up  to  our  notion  of  what  is  needed  for  the  prafieseio&a! 
training  of  farmers  than  any  other  institution  which  we  yec 
possess.  We  shall  rejoice  to  see  such  opportunitiw  of 
instruction  as  it  affords  multiplied  in  QiBat  Britain.  After 
eigoying  the  benefits  of  such  a  couise  of  training  as  we 
have  now  indicated,  young  men  woidd  be  in  circumstances 
to  derive  real  advantage  from  a  residence  with  some  ex- 
perienced practical  farmer,  or  from  a  tour  throng  the  best 
cultivated  districts  of  the  country.  We  are  weQ  aware  Xhxi 
what  jwe  have  now  recommended  wiU  appear  sufficiently 
absurd  to  the  still  numerous  class  of  persons  who  believe 
that  any  one  has  wit  enou^  to  be  a  farmer.  But  those 
who  are  competent  to  judge  in  the  case  can  well  afibrd  to 
smile  at  smch  igxiorance.  They  know  that  agriculture  is  at 
once  an  art,  a  scienoe,  and  a  business ;  that  the  researches 
of  naturalists,  chemists,  geologists,  and  mechanicians  are 
daily  contributing  to  the  elucidation  of  its  principles  and 
the  guidance  of  its  practice  3  and  that  while  its  pursmti 
afibrd  scope  for  the  acutest  minds,  they  are  relished  by  the 
most  cultivated.  As  a  business  it-shares  to  the  full  in  the 
efiects  of  that  vehement  competition  which  is  experienced 
in  every  other  branch  of  industry,  and  has  besides  mxLj 
risks  peculiar  to  itself.  The  easy  routine  of  the  olden 
time  is  gone  for  ever;  and  without  a  good  measure  of  tact, 
energy,  and  industry,  no  man  can  now  obtain  a  livelihood 
by  farming.  It  Is  desirable  that  all  this  should  be  kuovn. 
as  nothing  has  been  more  common  than  for  parents  who 
have  sons  too  dull  to  be  scholars  or  too  indolent  for  trade, 
to  put  them  to  fanning;  or  for  persons  who  have  earned  a 
competency  in  some  other  calling  to  covet  the  (supjc^) 
easy  life  of  a  farmer,  and  find  it  to  their  sorrow  a  harassing 
and  iU-requited  one. 

8eeti(»  4. — Farm.  Z^howrerM, 
The  agriculture  of  a  country  must  ever  be  largelv 
affected  by  the  condition  and  character  of  the  peasantrr  by 
whom  its  labours  are  performed.  An  acute  observer  has 
shown  that  in  England  a  poor  style  of  farming  and  low 
wages — ^that  good  farming  and  high  wages,  usually  go 
together;  and  that  a  low  rate  of  wages  is  significantly 
associated  with  a  high  poor-rate.  The  worst  paid  and 
worst. lodged  labourers  are  also  the  most  ignorant,  the 
most  prejudiced,  the  most  reckless  and  insubordinate. 
The  eminence  of  the  agriculture  of  Scotland  is  due  ia 
large  measure,  to  the  moral  worth  and  intel^gence  of  het 
peasantry.    For  this  she  is  indebted  to  Qie  early  estebliab- 
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nest  ot  tat  paioeluat  seJiools,  nod  to  the  sterling  qualitj  ot 
the  dementeij  education  which  the  children  of  her  tenantry 
And  peaaantij  have  for  generationa  leceived  in  these 
adiools  together.  These  schools  had  unfortunately  bec(A3ie 
iBsdeqaate  tf>  the  increased  population;  but  still  in. the 
roral  districts  of  tiie  Scottish  lowlands  it  is  a  rare  thing  to 
meet  with  a  farm  labourer  who  cannot  both  read  and  write. 
Apirt  tiom.  hij^  benefits,  the  facilities  which  the  senricee 
of  such  a  class  of  labourers  have  afforded  for  the  intro- 
iloction  and  development  of  improved  agricultunil  praetioeB, 
the  iise  of  intricate  machinery,  and  the  keeping  of  accttlAte 
eecdants,  cannot  well  be  over-rated.  It  is  an  interesting 
testimoDy  to  the  value  of  a  sound  system  of  nationu 
education  that  our  Scottish  peasantry  should  be  in  such 
lequest  in  other  parts  of  the  kingdoms  bailiffs,  gardeners, 
sad  overseers.  Recent  legislation  warrants  the  expectation 
tbt  this  inestimable  blessing  will  speedily  be  ei^jqyed  by 
our  entire  poptdation. 

The  pernicious  influence  of  the  present  law  of  settlement 
s&d  removal  upon  the  Englisb  labourer  is  now  attracting 
the  attention  which  it  so  urgently  demands.  The  pro- 
prietors and  tenants  of  particular  parishes  in  various  parts 
of  England  at  present  combme  to  lessen,  (heir  own  shm  of 
the  bmtlen  of  the  poo^rato  by  pullin|;  down  cottages  and 
compelling  their  labourers  to  reside  cut  of  their  bounds. 
The  folly  and  cruelty  of  such  shortsighted  policy  cannot 
be  too  strongly  reprobated.  These  poor  people  are  thus 
diiven  into  towns,  where  their  families  are  crowded  into 
wntched  apartments,  for  which  they  must,  pay  exorbitant 
nuts,  and  whose  they  are  constantly  expoeed  to  moral  and 
physical  contamination  of  eyery  sort  From  these  com- 
fortless abodes  the  wearied  and  dispixited  men  muft  tnid|;e 
in  all  weathers  to  the  distant  scene  of  their  dai]|y  labours. 
One  cannot  conceive  of  a  prosperous  agticuHw^  oo-^xisting 
with  such  a  system,  nor  feel  any  surprise  tiiat  thieving, 
incendiarism,  and  burdensome  rates  should  be  its  Irequent 
accompaniments.  It  is  pleasant  to  contnstwith  this  close- 
parish  policy  the  conduct  of  some  of  our  English  nobility,  • 
who  are  building  comfortable  cottages  and  providing  good 
schools  for  the  whole  of  the  labourers  upon  their  princely 
estates. 

About  the  middle  of  the  18th  century,  when  the  old. 
township  system  began  to  be  broken  up,  and  the  land  to 
be  enclosed  and  arranged  into  compact  farms  of  considerable* 
Bize^  it  happily  became  the  practice  in  the  s6uth-eastem 
counties  of  Scotland,  and  a  portion  of  the  north  of  England, 
to  provide  each  farm  with  its  own  homestead,  set  down  as 
near  its  centre  as  possible,  and  with  as  many  cottages  as 
would  accommodate  all  the  peopl^statedly  required  for  the 
work  of  that  f  ann.  These  cottages,  always  plaoed  in  coii« 
venient  proximity  to  the  homestead,  arelet  to^  the  tenant 
along  with  the  farm  as  a  necessary  part  of  its  equipment 
The  farmer  hires  his  servants  by  the  year  at  .stipulated 
wages,  each  family  getting  the  use  of  a  cottage  and  small 
garden  rent  free.  The  fanner  has  thus  always  at  hand 
a  staff  of  labourers  on  whose  services  he  can  depend ;  and 
they,  again,  being  engaged  for  a  year,  are  never  thrown  out 
of  work  at  alack  seasons,  nor  are  they  liable  to  Ipas  of  wages 
from  bad  weatJ^r  or  casual  sickness.  This  arrangement 
has  the  further  advantage  of  the  men  being  removed  from 
the  temptations  of  the  village  alehouse.  So  successfully 
has  this  system  worked  that  the  counties  in  which  it  pre- 
vails have  long  had,  and  still  have,  an  agricultural  popula- 
tion imequalled  in  Great  Britain  for  intelligence,  good 
conduct,  and  general  well-being. 

Over  a  very  large  portion  of  Scotland,  and  more  especially 
in  the  counties  lying  betwixt  the  Forth  and  the  Moray  Frith, 
while  the  arrangement  of  farms  and  mode  of  management 
ere  sabstantaally  the  same  as  those  of  the  border  counties, 
there  is  *h^^  tpArlfo^  difference,  that  the  ploughmezi  as  a  rule 


live  by  themselves  in  bothies.  The^  are  for  the  most  part 
unmarried  men,  although  not  a  few  of  them  have  wives  and 
children  living  under  the  most  unfavourable  conditions  in 
distant  towns  and  villages ;  and  so  it  comes  to  pass,  under 
this  bothy  system,  that  about  two-thirds  of  aU  the  men 
statedly  employed  in  farm  labour  are  shut  out  from  all  the 
comforts  and  blessings  of  family  life,  and  have  become  in 
consequence  rude,  reckless,  and  immoral  Until  a  quite 
recent  date  this  system,  because  of  its  supposed  economy, 
was  stoutiy  defended  both  by  landlords  and  farmers  -,  but 
its  evil  effects  have  become  so  manifest  as  to  convince  them 
at  last  that  the  system  is  wrong,  and  there  is  now  in  con- 
sequence a  geheral  demand  for  more  cottages  on  fahns. 

The  condition  of  the  agricultural  labourers 'in  the  southern 
counties  of  England  has  long  been  of  a  most  unsatisfaotdty 
character.  The  discontent  that  had  long  elisted  among 
them  has  at  last,  in  thb  summer  of  1873,  culminated  in 
wide-spread  combinations  and  strikes  for  higher  wages  and 
better  tonus.  To  a  large  extent  the  labourers  have  been 
able  to  make^ood  their  demands,  although  at  the  cost  of 
much  unhinging  of  old  relations  betwixt  them  and  theif 
employers,  and  a  great  deal  of  mutual  grudging  and 
jealousy.  The  thorough  healing  of  chronic  social  maladiflS' 
is  always  difficult,  and  usually  demands  the  patient  use  .of 
a  variety  of  remedial  measures.  We  venture  to  express  tue 
'opinion  that  much  l^nefit  would  ensue  from  the  adoption 
in  southern  England  of  the  essential  parts  of  the  border , 
system,  vi2.,  cottages  on  each  farm  for  all  its  regular 
labourers,  yearly  engagements,  and  a  coVs  keep  as  part 
of  the  wages  of  each  family.  ^ 

Section  5. — What  the  Legidature  should  do  for  AgrieuUure, 

The  further  progress  of  our  national  agriculture  is  un- 
doubtedly to  be  looked  for  from  the  independent  exertions 
of  those  immediately  engaged  in  it ;  but  important  assist* 
ance  might  be,  and  ought  to  be,  afforded  to  them  by  the 
legislature,  chiefly  in  the  way  of  removing  obstructions. 
What  we  desiderate  in  this  respect  is  the  repeal,  or  at  least 
the  important  modification,  of  the  law  of  distraint  and 
hypothec;  the  comnrntation  of  the  burdens  attaching  to 
copyhold  lands ;  the  reformation  of  the  law  of  settlement ; 
the  removal  of  the  risk  and  costS  which  at  present  interfere 
with  the  transference  of  land ;  the  endowment  of  an 
adequate  nxmiber  of  agricultural  colleges,  with  suiteble 
musemns,  apparatus,  and  illustrative  farms ;  and  the  com- 
pulsory adoption  of  a  uniform  standard  of  weights  and 
measures.  We  desire  also  to  see  the  arterial  or  trunk 
dnUnage  of  the  country  undertaken  by  government  Until 
this  is  done,  vast  tracts  of  the  most  fertile  land  in  the 
kingdom  cannot  be  cultivated  with  safety  and  economy, 
or  attain  to  the  productiveness  of  which  they  are  capable. 
It  is  the  opinion  of  Mr  Bailey  Denton,  the  eminent  draining 
engineer,  that  not  more  than  three  millions  of  acres  of  the 
land  of  Great  Britain  have  yet  been  drained.  Our  national 
intereeto  surely  require  that  its  agriculture  should  be  freed 
from  such  obstructions  as  these,  and  that  it  should  receive 
the  benefit  of  a  fair  share  gl  public  provision,  such  as  ia 
made  for  training  youths  for  the  learned  professions  and 
for  the  public  service  -,  and  of  such  grants  as  are  given  in 
aid  of  scientific  research  for  the  encouragement  of  the  fine 
arts,  and  for  the  furtherance  of  manufactures  and  commerce. 

We  cannot  close  this  section  without  referring  to  another 
grievance  which  has  long  had  a  moat  depressing  effect  on 
the  agriculture  of  particular  districte  of  oUr  country,  and  is 
now,  we  regret  to  say,  spreading  rapidly  to  all  parts  of  it, 

^  For  confirmation  and  fnll  illustration  of  the  Btatem«nta  and 
opinions  in  the  aboye  aectibn  on  a^coltnral  labouren,  the  reader  if 
referred  to  the  reports  of,  and  the  evidence  collected  by,  the  "  Com* 
mission  on  the  Emplovmenj^  of  Children,  Young  Persons,  and  Womec 
in  Agricnltai^"  in  18?0. 
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in  the  exceasiye  .preseiration  of  game.  This  qvH  has  been 
greatly  aggravated  since*  that  mode  of  sporting  called  the 
battne  has  unhappily  become  the  fashion.  For  this  aznnae- 
ment  a  yery  lai^  head  of  game  is  reckoned  to  be  indis- 
pensable, and  proprietors  who  engage  in  it  are  naturally 
enou^  led  to  Tie  with  each  other  as  to  who  shall  show 
Uie  greatest  quantity  of  game,  and  report  the  heaviest  bag, 
at  t£eir  respective  shooting  parties.  All  this  necessarily 
imp&es  a  grievous  waste  of  farm  produce,  imd  frightful  loss 
to  farmers  whose  crops  are  exposed  to  the  incursions  of  the 
privilege  vermin.  Worst  of  all,  these  hordes  of  game 
present  $uch  irresistible  temptation  to  poaching  that  the 
rural  population  is  demoralised  by  it  to  an  alarming 
extent  So  long  m  field  sports  were  in  a  great  measure 
restricted  to  resident  landowners  and  their  personal  friends, 
they  were,  with  rare  exceptions^  careful  not  to  allow  their 
tenants  to  be  injured  by  game.  Now,  however,  there  axe 
multitudes  of  men  who,  having  acquired  wealth  in  business, 
are  eager  to  engage  in  field  sports,  and  ready  to  give  almost 
any  amount  of  money  Ibr  the  privilege  of  doing  sa  These 
game  tenants  are  often  utterly  regardless  of  the  interests  of 
farmers,  and  cause  them  both  loss  and  annoyance.  All  this 
is  occasioning  such  an  amount  of  heart-buniing  and  aliena- 
tiol^  of  feeling  between  different  classes  of  society  as  cannot 
foil  to  have  disastrous  consequences.  A  few  years  ago  the 
removal  of  hares  and  rabbits  from  tke  list  of  animals  ,phy . 
tected  by  tke  game-laws  would,  so  far  at  kast  as  landlords 
and  their  tenants  are  conoehied,  have  put  an  end  to  all  this 
misery.  The  refusal  of  so  moderate  a  concession  has-  in  all 
likelihood  sealed  the  fate  ot  these  oppressive  laws  which 
have  so  long  embittered  society  and  diBgraoed  our  oountiy. 

Seetion  d — CandmUng  Benuarht^ 

On  carefully  comparing  the  present  condition  of  British 
agriculture  with  what  it  was  forty  years  ago,  the  change 
for  the  better  ia  found  to  hft  TBiy  gn&t  indeed  But  on. 
all  hands  there  are  many  indications  warranting  the  an- 
ticipation that  the  progress  of  discovery  and  improvement 
in  future  will  be  lAore  steady,  more  rapid,  and  more  general 
than  it  has  hitherto  been.  There  is  not  only  a  more  general 
and  more  earnest  spirit  of  inquiry,  but  practical  men, 
instead  of  despising  tiie  aids  of  science,  seek  more  and  more 
to  conduct  their  investigations  under  its  guidance.  Experi* 
ments  ^are  made  on  an  ever-widening  s<»le  and  upon  well- 
concerted  plans.  Their  results  are  so  recorded  and  published 
that  they  at  once  become  available  to  all,  and  each  fresh 
investigator,  instead  of  wasting  his  energies  in  re-discovering 
what  (unknown  to  him)  has  been  discovered  before,  now 
makes  his  start  from  a  well-ascertained  and  ever^dvandng 
frontier.  Formerly  the  knowledge  of  the  husbandman  con- 
sisted very  much  of  isolated  facts,  and  his  procedure  wn 
often  little  better  than  a  groping  in  the  dark.  *  A&  the 
raHoruiU  of  his  various  processes  is  more  clearly  discovered, 
he  will  be  enabled  to  conduct  them  with  greater  economy 
and  predsion  than  he  can  do  at  present  A  clearer  knolr- 
ledgeof  what  really  constitutes  the  food  of  plants,  and  of  the 
various  influences  which  affect  their  growth,  will  necessarily 
lead  to  important  improvements  in  all  that  relates  tb  the 
collection,  preparation,  and  use  of  manures 

What  may  truly  be  called  a  revolution  in  agriculture  is 
now  in  the  act  of  rapid  development,  in  the  application  of 
steam-power  to  the  tillage  pf  the  soil,  which  is  spreaading 
on  every  side.  Enough  has  already  been  accomplished  to 
show  that^  under  the  combined  influence  of  drainage  and 
•team  tillage,  the  clay  soils  of  England  will  speedily  have 
their  latent  fertility  brought  into  pb^  i«*  '^  manner  that 
%]11  mightily  augment  our  supplies  of  home-grown  bread- 


corn  and  butcher-meat  It  may  indeed  now  be  reasonably 
anticipated  that  these  hitherto  impracticable  soils  wiU  agam 
take  their  place  as  our  best,  corn-growing  lands,  and  tkt 
those  large  portions  of  the  country  where  for  a  long  time 
our  national  agriculture  presented  its  poorest  aspect^  may 
ere  long  eidiibit  its  proudest  achievements. 

In  dosing  this  rapid  review  of  British  Agricultaie,  it  is 
gratifying  and  cheering  to  reflect  that  never  was  this  great 
branch  ci  national  industry  in  a  healthier  condition,  and 
never  were  there  such  solid  grounds  for  anticipating  for  it 
a  steady  4uid  rapid  pjrogreas.  The  time  has  haidly  yet  gone 
by  when  it  was  much  the  way  with  our  manufactoiing 
and  trading  men,  and  our  civic  population  geDenlly,  to 
regard  our  farmen  as  a  dull,  plodding  sort  of  people,  greatly 
inferior  to  themselves  *in  intelligence  and  energy.  Many 
of  them  seem  now,  however,  to  be  awakening  to  the  fact 
tha$  their  rural  brethren  possess  a  full  al:^re  of  those 
qualities  which  so  honourably  distinguish  the  British  race. 
•Nay,  some  of  them  may  have  experienced  no  little  surprise 
when  they  became  aware  that  in  a  full  competition  of  oar 
whole  industrial  products  with  those  of  otber  nations,  as  at 
Paris  in  1855,  and  at  similar  and  more  recent  intematicnal 
expositiona,  the  one  department  in  which  Britain  con* 
fttsedly  outstripped  all  her  rivals  was  not  in  any  of  her 
great  staple  manufactures,  but  in  the  live  stock  of  her  Usm, 
and  in  her  agricultural  implements  and  machinery 

XM  <\fFlaU$  accompanying  (kU  AwHdu 

"Soi  IIL  Flan  of  Covered  Homestead  for  a  small  Fann,  by  Xr  J. 
Qowie. 
IV.  Gnnmd  Plan  of  Steading  and  Officee  on  the  Home  fan 

oftheEarlofSoathesk. 
y.  Shorthorn  Bull  and  Cow. 
.  YI.  Herefoid  Boll,  and  South  Down  Ewe  and  LamU 
Til.  Cheviot  Ewe  and  Blackfaced  Heath  Sheep. 
VIIL  Leioerter  Bam  and  Ewe. 
.  UL  Ramsey  ManhEweb  and  Sow  of  the  LaigeEn^iahBrni 

The  following  description  has  been  supplied  along  with 
the  plan  given  in  Phtte  lY. : — "  It  ropreaenta  the  ground 
plan  of  a  steading  of  offices  recentiy  bidlt  on  the  home  fans 
of  the  Earl  of  Southeak,  plumed  by  Charles  Lyall,  Esq., 
his  lofdship's  &ctor.  It  contains  a  powerful  thrashing* 
null,  oom^ruiser,  oil-erusher,  chaff-cutter,  and  tonup* 
•lioer,  all  driven  hj  a  portable  steam-engine ;  and  ia  amply 
fuppUed  with  water  for  the  troughs,  and  ia  lighted  by  ^ 
It  may  be  regarded  as  a  modd,  containing  aa  it  does  oil 
the  conveniences  and  appliances  necessary  for  the  complete 
development  of  the  stock  ^d  implement  departments.  It 
is  calculated  for  an  occupancy  of  500  acree,  and  was  built, 
including  the  steam-engine,  at  a  cost  of  about  JSSOOO." 

This  pUn  tnay  very  well  illustrate  the  present  state  of 
opinion  as  to  whether  or  not  cattie  should  be  kept  wholly 
under  cover.  It  gives  an  affirmative  answer  to  this  ques- 
tion in  the  case  of  fattening  cattie ;  but  for  breeding  stock 
of  all  ages  it  provides  accommodation  in  open  yards.  Tb^ 
we  oonnder  tiie  best  arrangement ;  f or  it  ia  impossihie  a 
the  ease  of  breeding  stock  to  retain  that  fine  coet  of  hair 
'Which  so  enhances,  the  good  looks  and  value  of  hi^nrles 
cattb  without  such  an  amount  of  exposure  to  the  weather 
as  is  afforded  by  open  yards  mth  covered  sheds.  I3iere 
ia  one  feature  in  this  plan  which  we  cannot  but  regret, 
vi&,  its  bothy.  It  is  indeed  one  of  the  beist  of  its  isn^ 
having  a  separate  sleeping-place  for  each  of  ita  inmates, 
and  suitable  arrangements  for  their  cleanliness  and  cvni- 
fort ;  but  the  meanest  cottage  in  the  country,  inasmach  es 
it  admits  of  family  life,  ia  to  be  preferred  to  the  iDoit 
perfect  bothy.  (j.  w.j 
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CHAPTER  XXL 
LARGE  AND  SMALL  FARMING. 


No  treatise  on  agriculture  will  in  these  days  be  eon- 
sfdcred  complete  which  docs  not  take  note  of  some  of  the 
various  modes  in  which  the  treatment  of  the  soil  may  be 
affected  by  variations  in  the  cultivating  occupier's  form  of 
tenara     A  farm  may  be  the  property  of  its  occupier,  or 
be  held  by  him  at  will  or  on  leasa     According  to  its 
extent  it  will  be  the  subject  of  grande  or  of  petite  culture^ 
expressions  which  in  the  following  pages  will  be  Anglicised 
as  large  and  small  culture  or  farming.     If  a  farm.be  of 
small  size,  and  if  its  occunant  be  also  its  owner,  peasant 
iproprietorshlp  comes  into  ^ay.     If  it  be  let,  its  rent  may 
'consist  of  a  payment  of  predetermined  amount  in  money 
or  in  kind,  or  may,  instead  of  a  fixed  portion,  be  a  pre- 
determined proportion  of  the  annual  pnKluoe.     It  may  be 
let  to  one  individual,  singly  responsible  for  the  rent  and 
for  ail  imposts,  fiscal  or  other,  and  exclusively  entitled  to 
the  whole  of  the  remaining  net  produce;  or  it  may  be  held 
in  common  by  any  number  of  coparceners,  all  co-operating  in 
the  cultivation,  and  jointly  and  severally  responsible  for  the 
rent  and  other  dues,  and  all  participating  in  the  net  profits. 
Each  of  these  systems  has  its  advocates,  and  of  one  of 
them,  ut  least,  the  admirers  are  so  much  enamoured  as  to  be 
unable  to  perceive  merit  in  any  of  the  rest     A  judgment 
upon  them  that  would  be  generally  acceptable  b  therefore 
impossible,  and  need  not  be  attempted  here.     Nothing 
more  will  be  aimed  at  than  such  an  impartial  estimate  of 
the  advantages  and  disadvantages  of  each  as  may  help  an 
unbiassed  reader  to  judge  for  himself. 
)      L   In  regard  to  tenancy  at  wiU  and  to  leases,  little 
>(]  need  be  added  to  the  observations  made  in  previous 
chapters   of   this  article.      For  the  consideration,  how- 
ever,  of   those  who  insist  on  the  undoubted  fact  that 
m  Great  Britain,  where  tenancy  at  will  is  still  the  rule, 
ajid  leases  as  yet  only  the  exception,  the  same  families, 
although  liable  to  be  ousted  at  six  months'  notice,  are 
nevertheless  often  found  occup3ring  the  same  land  from 
generation  to  generation,  the  following  may  be  suggested 
as  a  not  improbable  explanation  of  the  landlord's  non- 
exercise  of  the  power  of  eviction.  '  It  may  perhaps  be  not 
80  much  that  the  fanners  really  confound  past  continuity 
with-'  future  permanency  of  tenure,  as  that  their  want  of 
security  for  the  future  prevents  their  investing  liberally  in 
improvements,  and  ihereby  bringing  the  land  into  a  con- 
dition calculated  to  attract  higher  bidders  for  its  possessioa 
Such  increase  as  does  take  place  in  its  lettable  value  is 
chiefly  due  to  enhancement  of  the  prices  of  produce;  and 
to  a  rise  of  rent  proportionate  to  such  enhancement  the 
old  tenants  readily  submit  rather  than  be  removed.     The 
principal  loser  here  is  the  landlord,  whose  short-sighted 
policy  deters  his  tenants  from  a  species  of  enterprise  the 
benefit  of  which  would  eventually  become  principally  his 
own.     If  the  tenants  took  the  trouble  to  make  ^he  com- 
parison, they  might,  it  is  true,  deliberately  prefer  the  mere 
chance  of   a  long  series  of  years  at  a  low  rent  to  the  cer- 
tainty of  the  same  low  rent  for  a  limited  term,  coupled  with 
the  nearly  equal  certainty  of  a  rise  of.  rent  at  the  end  of 
the  term.      Their  gains  in  the  former  case,  they  might 
argue,  however  meagre,  might  at  least  be  easily  earned; 
v.'hereaa    materially  to  increase  them  in  the  latter  case, 
although  i>erhaps  possible,"  would  be  possible  only  at  the 
expense    of    much  anxiety  of  mind  as  well  as  of  much 
extra  swedt  of  the  brow. 

TL  Oi  grandt  culture,  or  large  farming,  it  may  perhaps 
bo  thought  almost  superfluous  here  to  enumerate  the  recom- 
mendations, which  indeed  on  one  condition  are  obnous  and 
incontrovertible.     Provided  a  large  farmer  bi  possessed  of 


capital  duly  proportioned  to  the  extent  of  his  holding,  and  of 
intelligence  to  employ  his  capital  judiciously,  his  husbandry 
can  scarcely  fail  to  prove  abundantly  satisfactory.  In  a 
territory  entirely  parcelled  out  among  farmers  of  this  de- 
scription there  would,  from  a  purely  agricultural  point  of 
view,  seem  little  left  to  desire.  The  system  certainly  ap- 
proaches towards  the  realisation  of  the  great  object  of  all 
agriculture — ^that  of  the  production  of  the  gi:^atest  pps^ 
sible  quantity  and  the  best  possible  quality  of  raw  material 
for  the  use  of  man.  The  distinguishing  characteristic 
of  large  culture  is  the  scope  it  alfords  for  the  appli- 
cation to  husbandry  of  the  great  principle  of  division  of 
labour.  A  well-managed  large  farm  is  indeed  a  factory 
for  the  production  of  vegetable  and  animal  substance. 
The  extensive  scale  on  which  operations  are  there  carried 
on  necessitates  the  employment  of  several  persons,  to  each 
of  whom  some  special  occupation  may  be  assigned,  and 
constant  practice  naturally  increases  the  labourer's  skill 
Time,  too,  is  saved  whicV  would  oth^Hrise  be  lost  in 
turning  frequently  from  one  occupation  to  another;  and 
there  is  also  a  further  saving  in  implements,  lairge  and 
amaU,  and  in  draught  cattle,  fewer  of  which  will  sufBce 
for  the  tillage  of  a  given  area  held  entire  than  woul'd 
be  needed  if  the  same  acreage  were  divided  amosigst 
numerous  tenants.  Some,  again,  of  the  more  important 
of  agricultural  operations,  and  notably  those  of  drainage 
and  irrigation,  are  in  many  situations  incapable  of  being 
efficiently  performed  except  on  a  large  scale ;  and  {hough 
they  may  be,  and  often  are,  most  efficiently  performed 
on  the  very  largest  scale  by  a  combination  of  small  land- 
holdiers,  still  eteiy  such  combination  must  necessarily 
be  preceded  by  negotiations  involving  indefinitely  pro- 
longed delay>  with  which  a  single  individual,  occupying 
the  entire  tract,  could  at  ius  option  dispense.  And 
a  sinular  remark  applies  to  the  costlier  implements  and 
machines,  in  the  adoption  of  which  associations  of  smaU 
-farmers  may  slowly  follow  the  example  of  individual  huge 
farmers,  but  which  they  would  not>  without  such  example, 
have  themselves  adopted — which,  indeed^  unless  previ- 
ously patronised  by  large  farmers,  would  never  have  been 
ofi"ered  for  their  adoption.  Probably  no  inventive  genius, 
however  disinterestedly  ardent,  would  have  been  at  the 
pains  to  devise  a  steam  thrashing-machine  or  a  steam 
plough,  had  there  not  been  wealthy  agriculturists,  some  of 
whom  might  readily  be  persuaded  to  risk,  at  their  own 
cost  and  charges,  an  immediate  trial  of  any  promising 
invention.  Farmers  of  limited  means,  even  when  hving 
In  the  same  neighbourhood,  would  have  to  be  educated 
into  faith  in  the  novel  apparatus  before  the  inventor 
would  get  a  single  specimen  token  off  his  hands. 

Besides,  wherever  largo  mrming'  prevails,  laige  pronertiet  are  its 
invariable  concomitants;  and  wherevor  it  is  tne  fasnion  for  )>ro»' 
prietors  to  reside  on  their  estates,  many  of  them  are  sure  to  unase 
themselves  with  farming.  Very  likely,  if  they  were  to  count  the 
coit,  they  might  find  the  amusement  an*  expensive  one.  Not  fm* 
possibly  they  often  spend  on  the  land  as  much  as  they  get  back 
iVom  itj  or  even  more,  the  expenditure  in  that  case  at  beet  producing 
only  its  bare  equivalent.  But  the  same  expenditure,  unless  so 
applied,  would  as  likely  as  not  have  remained  utterly  unproductive, 
being  devoted  to  some  other  amusement,  or  to  mere  ponde  oc 
luxury,  from  which  no  tangible  return  whatever  would  be  po^ihle ; 
so  that  its  application  to  agricultural  extravagance  is  virtual^  again, 
in  the  sense,  at  all  events,  of  preventing  total  Iqes.  Nor  in  that 
sense  only;  for  nc^i  men  who  take  to  farming  as  a  pastime  ara^^ 
precisely  those  most  likely  to  be  forward  in  putting  new  inventions 
and  new  processes  to  the  test  of  experiment;  i^Ie  the  experience 
thereby  acnuircd,  instead  of  being  jealously  concealed,  is  liberally 
pTiblisbed  far  and  wide,  so  becoming  the  property  of  the  whole  bod', 
of  farmers  by  profession,  and  serving  them,  according  to  drcan, 
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BtAnccs,  &9  a  guide  to  follow  or  a  beacon  to  avoid.  Every  one 
interested  in  such  matters  knows  hnw  much  baa  been  done  in  this 
way  by  SQCcessire  Dukes  of  Bedford  aod  Portland  and  Marquesses 
Townahend ;  by  the  late  Earls  of  Leicester  and  Scarborough  and 
Earl  Spencer ;  and  by, the  present  Earl  of  Ducie  and  Earl  Grey;  nor 
ore'ihere  many  ways  in  which  a  landed  aristocracy  can  better  rebut 
the  reproach  of  inutility  than  by  thus  doing  honour  to  a|jieulture, 
and  having  the  honour  reflected  back  on  themselves. 

As  abvflSy  hinted,  however,  it  is  only  on  condition  of  beingcon* 
ducted  with  adequate  capital  that  large  farming  can  succeed.  True, 
with  deAdent  capital  small  farming  could  succeed  no  better,  per- 
haps indeed  not  so  well ;  bat  then  there  is  much  more  danger  of  the 

^needful  capital  being  wanting  to  a  large  farmer  than  a  small  one. 
Whatever,  from  £5  to  £20,  be  the  desirable  proportion  per  acre,  the 
number  of  persons  possessing  the  £50  or  £200  required  for  stocking 
a  form  of  ten  acres  is  likefy  to  be  everywhere  many  times  more 
than  fifty-fold  that  of  those  possessinz  the  £2500  or  the  £10,000 
vhich  a  single  farm  of  600  acres  would  require.  Besides,  in  coun- 
tries abounding  with  fortunate  mdividuals  able  to  count  their 
pounds  sterling  by  the  thousand,  promising  modes  of  investing 
such  considerable  sums  abound  proportionally;  and  even  in  a 
country  so  exceptionally  nch  as  our  own,  the  number  of  capitalists 
prepared  to  invest  their  thousands  in  farming  is  sadly  below  the 
number  of  farms  which  would  be  all  the  better  for  having  the  same 
thousands  so  invested  We  are  justified  then  by  ezoerience  in 
saying,  that  wherever  laree  farming  is  the  rule,  there  will  probablv 
be  very  many  farmers  without  adequate  capitsl  Now,  in  a«icnl- 
turc,  inadequate  capital  means,  among  other  things,  insufficient 
live  stock  and  InjsufiBcient  manure,  and,  as  an  mevitabie  consequenoe, 
defective  cropa     It  means,  in  short,  imperfect  cultivation. 

III.  From  these  premises  it ,  would  apparently  result 
that  small  farmers  will  generally  be  more  nearly  pro- 
vided with  the  capital  required  for  their  busmess  than 
large  onesi  and  such  seems  to  be  actually  the  fact  where- 
ever  peculiar  circumstances  hare  not  been  at  work  as  pre- 
ventives. It  is  not  indeed  so  in  Ireland,  where  feudal 
oppression  or  anarchy,  alternating  with  alien  misrule,  has 
in  all  generations  made  destitution  the  heritage  of  the 
peasantry.  Neither  is  it  so  in  France,  where  the  swarms 
of  petty  landholders  had  little  of  cither  precept  or  example 
to  teach  them  that  to  employ  their  spare  napoleons  in 
thoroughly  cultivating  the  few  acres  they  already  possess, 
would  be  a  much  better  mvestment  of  their  .money  than 
the  purchase  with  it  of  an  additional  acre  of  two  to  be  as 
imperfectly  cultivated  as  the  rest  In  England  the  system 
of  small  cultivation,  stnctly  so  called,  has  probably  ceased 
to  exist,  now  that  amateur  farming  has  come  so  much  into 
fashion,  and  that  the  instances  have  become  comparatively 
so  numerous  of  men  of  considerable  substance  turning 
to  farming  for  a  bvelihood  It  wiU  not,  however,  help 
us  much,  when  endeavouring  to  ascertain  the  relative 
merits  of  two  nval  agricultural  systems,  to  contrast  good 
specimens  of  the  one  and  bad  specimens  of  the  other.  If 
we  would  accurately  gauge  their  respective  capabilities,  we 
should  take  them  both  at  their  best,  and  the  comparison 
here  of  large  with  small  farming  will  accordingly  be  of  the 
former  as  it  presents  itself  in  England,  and  of  the  latter  as 
developed  in  Flanders  Now,  in  the  territory  first  named 
ibe  average  capital  of  occupants  of  100  acres  and  upwards 
would  certainly  not  be  understated,  and  would  probably 
t^o  materially  overstated,  at  £6  per  acre,  yet  M.  do 
Laveleye,  while  giving  £8  as  the  average  lor  Flanders 
(where  t^e  medium  size  of  farms  is  but  7^  acres  in  the 
vvestem,  and  no  more  than  5  acres  in  the  eastern  province), 
^dds  that  good  farmers,  judging  of  others  by  themselves, 
w-ouJd  caU  that. sum  much  too  low  even  for  an  average; 
ind  further  remarks  that,  although  a  small  tenant  may,  on 
eutering,  have  only  X8  an  acre,  the  additions  he  is  con- 
tinually making  to  his  bve  stock,  and  his  contmuaUy 
Increasing  purchases  of  manure,  commonly  raise  the  £S  to 
£10  before  the  expiration  of  his  lease.  He  also  informs  us 
that  in  other  Belgian  distncts — in  the  Hesbayan  portions 

«of  Brabant  and  Uainault,  whereof  one-sixth  is  occupied  by 
farms  of  100  acres  and  upwards,  and  in  the  Condrusian 
portion  of  the  province  of  Namur,  where  farms  of  250 
8;!es  and  upwards  are  pretty  numerous — a  farmer's  average 


capital  is  estimated  at  between  £5,  12a.  aod  X6,  St.,  and 
between  £3  and  £4  per  acre  respectively     1>iie,asabe&d7 
intimated,  there  are  certain  descriptions  of  stock  on  which 
the  small  farmer's  expenditure  must  necessarily  somevhat 
exceed  his  rival's — ten  Flemish  farmers  of  10  acres  each 
being  probably  obliged  to  keep  ten  horseSt  while  an  Eng- 
lish farmer  of  100  acres  might  not  perhaps  have  occasion 
for  more  than  a  pair,  reducmg  also  his  nunber  d  c&zti, 
ploughs,  and  the  like,  in  similu'  proportion     But  after  all 
reasonable  deduction  on  this  account^  the  balance  d  capital 
remaining  for  the  purchase  and  maintenance  of  those  anunalj 
and  niatehals  of  which  no  farmer  ever  has  too  many  or  tco 
much,  is  m  general  much  greater  in  the  Flemmg'a  case  than 
in  the  Englishman'a     ''  It  would  startle  the  English  fanner 
of  400  acres  of  arable  land,"  mid  Mr  Rham  foity  yean 
ago,  "  to  be  told  that  be  shoula  constantly  feed  100  hfad 
of  cattle,  yet  this  would  not  be  too  large  a  proporjon  if 
the  Flemish  system  were  strictly  followed,  a  beast  for  ever; 
<6  acres  being  a  common  Flemish  proportion,  and  oa  efr; 
small  oceupationt,  where  spade  husbandry  is  used,  the  pro* 
portion  being  stiU  greater  "     "  That  the  occupier,"  be  pro- 
ceeds, **  of  only  10  or  12  acres  of  light  arable  soil  sbccM 
be  able  to  maintain  four  or  five  cows  may  appear  astoni : 
ing,  but  the  fact  is  notorious  throughout  the  Waes  country  * 
These  statements  are  of  somewhat  ancient  date,  but  an 
still  aa  applicable  as  ever.     Dunng  a  recent  tour  thronp 
Belgium,  the  present  writer  visited  two  ianA  near  ^! 
Nicolas,  in  the  Pays  de  Waes — the  first  two  that  came  is 
his  way.     On  one,  of  10  acres,  he  found  four  cows,  tvc 
calves,  one  horse,  and  two  pigs,  besides  rabbits  and  pooitrr. 
On  the  other,  of  38  acres,  one  bull,  six  cows,  two  heifen, 
one  horse,  and  seventy-five  sheep-— these  last,  however, 
being  allowed,  in  addition  to  what  they  got  on  their  owner*! 
ground,  the  run  of  all  the  stubbles  in  the  commune;  tte 
whole  commune,  on  the  other  hand,  being  allowed  the  use 
of  the  bull  gratis.     A  few  days  later  the  writer  went  ow 
a  farm  a  few  miles  from  Yprea     On  thia,  of  32  acres  12 
extent,  he  counted  eight  cows,  six  bullocks,  a  calf  eigLt 
weeks  old,  and  four  piga.     To  possess  plenty  of  bve  stcrk 
is  to  possess  in  an  equal  abundance  the  first  requisites  d 
sustamed  fertility.     "No  cattle,  no  dung;  no  dung,  r: 
crop,"  IS  a  Flemish  adage;  and  the  wealthiest  of  Eng'-- 
agriculturists  are  less  prodi^  of  manure  than  the  F!ci:i  :> 
peasantry.     Mr  Caird,  in  his  instructive  and  interest;:: 
treatise  on  £ngli$h  AgrtcuUure^  cites  as  something  ex:r^ 
ordinary  that,  for  a  farm  six  miles  from  Manchester,  manure 
should  have  been  bought  at  the  rate  of  1 2  or  1 3  tons  an  acre, 
but  this,  which  in  England  passes  for  lavishoess,  mig^t 
seem  more  like  niggardliness  m  Flanders ;•  for  there  ft  ^^ 
10  to  15  tons  of  good  rotten  dung  and  10  hogsheads  ■' 
liquid  from  the  urme  tank,  per  acre,  are  quite  commie 
sacrifices  and  libations  to  the  Sterculine  Saturn,  and  srr.<> 
30a    worth   of    purchased  fertilisers — bones,  wood-ai^^. 
linseed-cake,  and  guanu — are  not  unfrequently  superaddri 
Nay,  when  potatoes  are  the  crop  for  whase  increase  th^ 
deity  is  invoked,  60  tons  of  manure  per  acre  are  no  uousca. 
quantity  to  lay  un.     The  holder  of  the  farm  of  32  a^^' 
near  Ypres,  just  alluded  to.  assured  the  writer,  in  hid  l-i^J- 
lord's  presence,  that,  over  and  above  what  hia  own  cattle 
supply,  he  purchases  manure  to  the  value  of  no  less  than 
£200  annually 

One  of  the  respects  u  which  small  culture  baa  been  admitt«<!  t« 
stand  at  some  disadvantage  in  companson  wiUi  Urge  is  that  </ 
division  of  labour;  but  against  whatever  loes  of  time  or  evea  il:^ 
nonty  of  skill  may  result  from  the  necessity  there  is  for  each  of  tit 
labourers  engaged  in  the  former  culture  to  occupy  himself  »"■- 
a  variety  of  operations  instead  of  confining  himself  to  one,  are  tc  '< 
set  the  additions  voluntarilv  made  to  the  bbour  emploTed,  sad  \.  • 
its  superior  heartiness.  The  tUlage  of  a  small  farm  is  ex^^''' 
often  entirely,  and  alwa^  in  great  measure,  by  the  turner  h:::  • 
and  the  nicmhers  of  his  fanmy;  and  when  these  havt*  aelct^^a" 
security  that  the  entire  increase  of  the  soil,  ov/er  and  abore  a  s^uit  \ 
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qiuntity,  will  belong  to  themaelyes,  they  generally  do  their  ntmost 
to  make  the  increase  as  large  as  possible.     Not,  indeed,  always, 
lodostry,  in  common  with  other  virtues,  is  greatly  influenced  by 
example;  and  small  leaseholders,  or  even  small  freeholders,  thinly 
interspersed  among  numerous  tenants-at<will,  are  much  more  likely 
to  accept  as  their  standard  of  becoming  exertion  the  habitual  list- 
lessneas  of  the  latter  than  to  sot  up  an  independent  standard  of 
their  own.     Where,   however,  small  farmers   are  in  a  decidtid 
majority,  they  are,  unless  some  extraordinary  circumstances  are  in 
operation  to  depress  their  energy,  sure  to  appear  as  (fiodels  of  dili- 
gence.   Their  activity  is  not  then  restricted  within  set  hours  of 
work.    Whenever  a  thing  requires  to  be  done  is  with  them  the 
proper  time  for  doing  it,  and  early  and  late,  consequently— long 
Wore  the  hued  journeyman  comes  in  the  morning  and  long  after 
be  has  gone  home  iu  the  evening— they  may  be  seen  afield,  doing, 
too,  whatevsr  they  do,  not  only  with  all  their  might,  but  with  ul 
the  heed  which  people  usually  bestow  on  their  own  affairs,  even 
thonfch  they  bestow  it  on  nothing  else.     In  particular,  they  waste 
QOLhmg— least  of  fcll  anything  that  can  be  used  as  manure.    Now, 
Ibcre  are  no  crops  which  woiUd  not  be  the  better  for  such  special 
atttfstion,  and  there  are  some  to  which  it  is  an  almost  indispensable 
coadition  of  excellence.     Flax,  hemp,  Bops,  wine,  oil,  and  tobacco 
furnish  instances  of  culture  ia^which  the  udividual  plants  require, 
or  at  any  rate  abundantly  repay,  separate  o%re.     But  such  mmute 
attention  no  supervision  pan  ensure — no  rate  of  hire  can  conunand. 
it  is  habitually  rendered  bjjr  those  only  who  arp  directly  interested 
in  rendering  it,  or  otherwise  directly  stimulated— b^  the  small 
farmer  and  the  small  farmer^s  wife  and  children  all  working  with 
their  own  hands  for  their  own  behoof,  and  hf  his  servants,  if  he 
have  any  ;  for  that  must  \)t  a  pitiful  creature  indeed  who,  with  his 
employer  working  bf  his  side,  will  let  his  employer  work  harder 
than  himself.     Herein,  then — (in  the  greater  quantity  and  better 
quality  of  work  which  the  same  number  of  persons  will  do  in  small 
ss  compared  with  large  farming)— consisting  the  distinctive  excel- 
kBce  of  the  former  system,  how  far  does  this  counterbalance  the 
nperiority  of  large  farming  in  regard  to  the  saving  of  labour  and 
implements  7    There  can  be  no  more  conclusive  mode  of  angering 
this  question  than  by  contrasting  the  substantial  results  of  tne  two 
systems,  adopting  as  tests  the  respective  amounts  both  of  gross  and 
of  net  produca    Now,  in  England  the  average  yield  of  wheat  per  acxe 
was  in  1837  only  SI  bushels,  the  highest  average  for  any  single 
county  being  no  more  then  26  bushels.     The  highest  average  since 
claimed  for  the  whole  of  England  is  82  bushels;  but  this  is  pro- 
nounced to  be  much  too  hifh  by  the  best»  perhaps,  of  all  authori- 
ties, Mr  Caird,  who  gives  264  onshels  as  **the  average  of  figures 
furnished  to  him  by eomfMtent  Judges  in  all  parts  of  the  kingdom," 
adding,  as  the  result  of  his  own  observation,  that  82  bushels,  as  an 
average  produce,  is  to  be  met  with  "  only  on  farms  where  both  soil 
•04 management  are  superior  to  the  preeent  avers^  of  England^" 
In  Jersey,  however,  where  the  average  sixe  of  Carms  is  only  16  acres, 
the  average  produce  of  wheat  for  um  five  years  ending  with  1833 
WIS,  by  ofildal  investigation,  ascertained  to  be  40  bushels.     In 
Guernsey,  where  farms  are  stall  smaller,  82  bushels  per  acre  was, 
aoeording  to  Inglis,  considered,  about  the  same  time,  ''a  ffood,  but 
still  a  common,  crop ;"  and  the  light  soil  of  the  Channel  Islands  is 
naturally  by  no  means  particularly  suitable  for  the  growth  of 
wheat.     That  of  Flanders,  originally  a  coarse  silicious  sand,  is  par- 
ticularly unsuitable,  and  accordingly  little  wheat  is  sown  there,  but 
of  that  little  the  average  yield,  at  lea^  in  the  Waes  district,  is, 
aeoording  to  a  very  minute  and  careful  observer,  from  82  to  36 
bushels.      Of  barley,  a  more  congenial  cereal,  the  average  is  in 
Flanders  41  bushels,  and  in  good  ground  60  bushels  ;  while  in 
England  it  is  probably  under  33,  and  would  certainly  be  over- 
stated at  86  busnels.     Of  course  the  English  averages  are  conaider* 
ably  exceeded  in  particular  localities— on  such  farms,  for  instance, 
as  those  of  Mr  Pa^et,  near  Nottingham,  and  of  Mr  Stanafeld,  in 
the  West  Riding  of  Yorkshire,  wheat  crops  of  46  bushels  per  acre 
being  not  extraordinary,  and  of^56  bushels  not  unknown ;  but  these 
exceptional  eases  may  be  more  than  matched  in  Guernsey,  where 
the  Uigest  yield  of  ^wLi  per  acre,- in  each  of  the  three  years  ending 
with  1847,  wsa  proyed  to  the  satisfaction  of  the  local  agricultural 
society  to  have  oeen  not  less  than  76,  80,  and  72  bushels  respec* 
tively.     Of  potatoes,  10  tons  per  acre  would  anywhere  in  England, 
even  on  the  rich  "warp  lands"  bordering  the  tidal  affluents  of  the 
Homber,  be  eonsiderea  a  high  average  crop ;   but  in  Jersey  the 
average  is  reckoned  at  16  tons,   and  near  Tamise,   in  eastern 
Flanders,  Mr  Rham  for^d  a  cultivator  of  8  acres  of  poor  land  rais- 
ing nearly  12  tons  from  one  of  them.     Clover,  again,  "the  glory  of 
Flemish  uimin^'*  "is  nowhere  else  found  in  such  perfect  Iuxuri« 


as  in  Flanders,  where  it  exhibits  "a  vigour  and  weight  of 

prodrica  truly  snrprising,'*  especially  when  it  is  discovered  "that 
SQch  prodigious  crops  are  raised  from  6  lb  of  seed  per  acre.'*  Most 
of  the  other  gieen  crops,  and  also  most  of  the  root  crops,  nown  in 
Flandazs  doserye  to  be  spoken  of  in  similar  terms ;  and  to  the 
extraofrdinary  number  of  cattle  fed  upon  these  green  and  root  crops 
refersiMM  has  alreatly  been  mada  If  any  reliance  may  be  placed  on 
*Jieee  statistics^  it  cannot,  however  startling  at  first  h^taring,  be  too 


much  to  afilrm  that  in  the  Channel  Islsnds  and  in  nandsis  tst 
average  of  gcpM  produce  is  greater  than'  in  England  by  fully  oaa» 
fourth,  or  say  by  ths  equivalent  of  9  bushels  of  wheat  per  aero. 

Gross  prodaoe,  however,  is  not  the  only  thing  to  be 
considered,  for  there  is  no  doubt  that  on  eqotl  areas 
small  farming  employs  more  hands  than  large;  and  it 
might  be  that  the  entire  prodace  of  a  small  farm  was  not 
more  than  suflicient  to  feed  tlie  extra  mouths.  This 
would  not  necessarily  be  an  eril,  unless  on  the.  assump- 
tion that  the  condition  of  agricultural  labourers  is  neces- 
sarily so  wretched  that  an  increase  in  their  number  ia 
tantamounU  to  an  increase^  of  wretchedness.  Possibly, 
however,  the  extra  produce  might  be  less  than  sufiScient 
to  feed  the  extra  mouths,  so  that  the  quantity  of  net  pro- 
duce remaining  available  for  sale  to  the  non-agricultural 
portion  oi  the  community  would  be  diminished ;  and,  if 
this  were  really  the  fact,  it  might  be  conclusively  con- 
demnatory of  small  farming.  Nof,  to  prove  that  it  is 
not  the  fact,  will  it  suffice  to  urge  thAt  land;  when  divided 
among  numerous  occupants,  commonly  fetches  a  much 
higher  rent  than  when  united  into  a  few  extensive  hold- 
ings— ^that  whereas,  for  example,  30s.'  an  acre  would  in 
England  be  considered  a  fair  and  even  a  high  rate  for 
middling  land,  it  must  be  very  middling  lead  indeed 
which  in  Guernsey  will  not  let  for  at  'lisast  £4,  while  in 
Switzerland,- another  territory  of  petUe  euUtire,  the  average 
rent  is  £6.  For  these  hi^er  rents  might  be  the  resuH| 
of  an  incident,  not  of  culture,  but  of  tenure — of  that 
excessive  oompietition  for  land  which  is  unhappily  a  too 
frequent  accompaniment  of  small  farming.  Neither  will 
it  sufiSce  to  show  that,  although  the  agricultural  popular 
tion  of  a  minutely-divided  territory  is  always  far  denser 
than  that  of  one  of  large  farms,  certaia  territories  of  the 
former  description  are  nevertheless  among  those  which 
maintain  the  largest  manufacturing  an^.  commercial  popu- 
lation— Belgium,  for  instance,  beug  second  to  Enghmd 
alone  in  that  respect,  and  Switserland  and  Bhenish 
Prussia  being  likewise  easea  in  point  For  it  may  obvi- 
ously be  replied  that  the  non-agricultural  classes  of  a 
community  need  not  be  entirely  dependent  for  food  on 
home  produce,  but  may  derive  part  of  their  supplies  from 
abroad,  and  it  may  generally  be  impossible  to  ascertain 
what  is  the  proportion  imported.  This-  objection  does 
not,  indeed,  apply  to  the  Chanhel  Islands ;  and  Mr  W.  T. 
Thornton  has,  in  a  new  edition  of  his  Flea  for  Ftamud 
Proprietors^  been  at  considerable  pains  to  prove  that  in 
Guernsey  two,  and  in  Jersey  four,  non-agricultural  inhabi- 
tants are  maintained  on  the  produce  of  oveiy^acre  and 
a  half  of  cultivated  land,  iirhereas  in  England  only  one 
such  person  is  so  fed.  Be  this  as  it  may,  a  preferable,  or 
at  any  rate  more  generally  applicable,  test  is  the  propor- 
tion between  the  extra  production  of  small  fanning  and 
the  consumption  of  the  extra  labourers  therein  employed. 
Now,  in  Flanders  and  in  the  two  principal  Channel 
Islands  the  agricultural  population  is  about  four  times  as 
dense  as  in  England,  being  at  the  rate  of  about  one  person 
for  every  4  acres,  instead  of  one  for  every  17  \  but  cause 
has  also  been  shown  for  believing  that  in  Flanders  and  in 
the  same  islands  the  average  produce  of  the  soil  is  greater 
than  in  England  by  the  equivalent  of  9  bushels  of  wheat 
per  acre,  or  of  153  bushels  for  every  17  acres.  But  163 
bushels,  or  say  19  quarters,  of  wheat  is  'much  more  than 
three  persons — and  these  not  all  adult  males,  but,  more 
likely,  a  man,  a  woman,  and  a  child — would  consnme^ 
even  if  it  were  supplied  to  them,  and  there  were  nothing 
else  for  Uiem  to  eat,  and  is  fuUy  three  times  as  .much  as 
three  such  persons  of  the  farm  labourere'  class  in  any.  part 
of  Europe  have  the  means  of  procuring.  After  deduction, 
therefore,  of  their  oonsnmption,  there  would  still  remain 
available  for  sale  to  non-agriculturists,  from  the  produce  o| 
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17  acres  cmder  small  culture,  the  eqnivalcnt  of  nearly  100 
bushels  of  wheat  more  than, could  be  spared  for  the  same 
purpose  from  an  equal  extent  of  land  under  a  large  farmer. 
These  condusionB  are  not  put  forward  as  more  than 
roughly  approximate,  nor,  indeed,  in  the  present  disgrace- 
fdUj  defective  state  of  British  agricultural  statistics,  are 
any  but  rough  approximations  on  the  subject  possible. 
But,  linless  yeiy  wide  indeed  of  the  truth,  they  must  be 
acknowledged  to  furnish  adequate  reason  why  rural 
magnates  should  not  engross  all  our  praises,  and  why  the 
honest  agricultural  muse  should  reserve  a  share  of  com- 

•  mendalion  for  smaU  leaseholdSng  farmers  also. 

Peaaiai  fV.  And  while  so  much  can  be  said  for  small  leaseholders, 

pm-  it  is  obvious  that  every  one  of  the  arguments  adduced  in 

prietort.  favour  of  that  class  applies  with  redoubled  force  to  small 
freeholders  cultivating  their  own  freeholds.  A  peasant 
proprietor,  whose  whole  produce  belongs  to  himself,  is 
of  odurse  richer  than  he  would  be  if  he  had  to  pay  rent 
—can  more  easily  bear  the  expenses  of  cultivation,  of 
procuring  proper  implements  and  manure,  of  drainage  and 
irrigation,  and  of  the  keep  of  live  stock.  Small  lease- 
holders, as  a  class,  hy  out  more  money  on  their  land,  in 
proportion  to  its  extent,  than  large  occupiers;  but  a  small 
frediolder  has  more  money  to  lav  out  Uian  a  leaseholder 
of  the  same  degree,  and  hais  besides  stronger  motives  for 
laying  it  out  on  improvements.  *'  A  small  proprietor,"  says 
^dam  Smith,  "  who  knows  every  part  of  his  little  terri- 
tory, who  vie'^  it  -with  all  the  aflfection  which  property, 
especially  smaU  property,,  naturally  inspires,  and  who,  upon 
that  account,  takes  pleasure  not  only  in  cultivating  but  in 
adorning  it,  is  generally  of  all  improvers  the  most  indus- 
trious, ihe  most  intelligent,  and  the  most  successful"  It 
^  might  have  been  added,  that  he  is  likewise  the  most  enter- 

*  prising.  He  need  not  carefully  calculate  whether  his  outlay 
will  be  fully  recovered  by  him  within  a  certain  term  of  years; 
he  has  only  to  consider  whether  the  increased  value  of  his  land 
wiU  be  equal  to  fair  interest  on  the  sum  which  the  improve- 
ments will  cost.-  He  does  not  require  that  the  principal 
should  ever  be  returned.  He  is  satisfied  to  sink  it  for  ever 
in  his  own  land,  provided  that,  in  that  safest  of  all  invest- 
ments, it  promise  to  yield  a  perpetual  annuity- equal  to 
what  would  be  its  annual  increase  in  another  employment 

\gun,  the  peasant  proprietor  has  the  strongest  possible 
incentive  to  diligence.  A  man  never  works  so  well  as 
when  paid  by  the  piece ;  but  even  tlie'n,  the  more  he  is 
paid,  the  better  he  works.  The  small  leaseholder,  not  less 
than  the  small  proprietor,  is  paid  in  proportion  to  his 
labour;  but  the  latter  is  paid  at  s^  higher  rate,  for  he  takes 
to  himself  the  whole  fruit  of  his  labour,  while  the  former 
must  content  himself  ¥nth  part  The  proprietor,  too, 
knows  that,  so  long  as  his  labour  continues  equally  pro- 
ductive, his  remuneration  will  remain  the  same;  while 
that  of  the  tenant,  though  augmented  solely  by  his  own 
exertions,  may  be  diminished  at  the  expiration  of  his  lease. 
Besides,  miny  rural  operations  yield  no  profit  until  after  a 
long  lapse  of  time;  and  the  annual  profit  of  others  is  so 
small  that  the  enjoyment  of  it  in  perpetuity  is  requisite  to 
recompense  the  labour  expended.  Such  operations  are 
seldom  undertaken  except  by  proprietors.  No  tenant  would 
thrnk  of  planting  an  orchard  such  as  Arthur  Young  saw 
near  Sauve  on  a  tract  consisting  "  scemingiy  of  nothing 
but  bare  rocks;"  or,  as  in  the  mountains  of  Lanj^edoc, 
would  ''carry  earth  in  baskets  on  the  back  to  form  a 
garden  where  nature  had  denied  it;"  or  would  enclose 
snd  till  fields  and  gardens  on  a  "  wretched  blowing  sand 
naturally  as  white  as  snow."  But,  as  Young  exclaims, 
"give  a  man  the  secure  possession  of  a  bleak  rock,  and  he 
will  turn  it  into  a  garden  I"  There  is  "  no  way  so  sure 
of  carrying  tillage  to  a  mountain-top  as  by  permitting 
the  ttoighbouring  villagers  to  acquire  it  in  property.     The 


magic  of  property  turns  sand  to  gold."  It  nayperbapc 
be  objected  that  the  gold  does  not  repay  the  cost  d  tns» 
mutation,  and  that  therefore  the  labour  expeoded  opon  it 
has  been  wasted;  and  no  doubt  a  monied  speculator,  vho 
should  engage  in  such  alchemy  with  hired  labour,  nigbt 
never  recover  the  amount  of  his  outlay.  Bat— and  hen 
comes  a  conclusive  answer  to  those  who,  instead  of  admir- 
ing such  achievements,  condemn  them  .as  mere  waste  d 
power — ^the  peasant  who  performs  them  on  his  own  aeoonnt 
performs  them  with  labour  which  would  otherwise  be 
valueless  at  that  particular  time.  When  the  hired  journey- 
man has  earned  his  day's  wages,  and  gives  himself  op 
to  rest  or  amusement,  the  little  landowner  is  content  to 
recreate  himself  by  turning  to  some  lighter  work.  It  is 
sufficient  amusement  for  him  to  weed  or  water  his  cabbages, 
01  to  train  or  prune  his  fruit-trees;  and,  in  wet  or  winliy 
weather,  when  outdoor  work  is  scarce  worth  papog  fcr, 
and  when  the  day-labourer  mtist  often  remain  idle  bmcse 
no  one  will  employ  him,  then  it  is  that  the  independat 
cottager  builds  up  terraces  on  the  steep  hillside,  or  lays 
the  site  of  a  garden  among  rocks.  It  is,  in  short,  one  prime 
excellence  of  peasant  proprietorship  that  it  stirs  into 
activity  labour  which  otherwise  would  not  have  been 
exerted — ^in  other  words,  would  not  have  existed,  and  the 
fruits  of  which,  consequently,  however  insignificant,  ait 
at  any  rate  all  pure  gain. 

The  pastond  tribes,  by  which  most  civilised  conntiiet  vcr> 
originally  occupied,  have  almost  invariably  been  foUcved,  eitker 
immediately  or  after  a  certain  interval,  by  a  race  of  pessint  pro- 
prietors. The  revolution  has  taken  piece  at  different  sttgci  of 
national  progress,  but  acarcely  an  instance  can  be  mentiooed  in 
which  it  nas  not  occurred  sooner  or  later.  In  tenitorio  of  nrj 
small  extent,  very  barren  or  much  intersected  by  mountains,  men. 
or  other  natural  barriers,  it  has  commonly  been  coersl  with  t:< 
first  appropriation  of  land  by  indiriduals.  In  soch  situetioxts,  »k 
original  triboi  of  nomed  herdsmen  must  necesdsrily  here  beis 
small  for  want  of  pasture ;  and  the  same  cause  must  have  prevested 
any  individual  from  acquiring  very  great  numbers  of  catt!a»  tad 
from  very  greatly  surpassing  ma  companions  in  wealth  and  povo. 
All  must  hare  been  nearly  equal  in  rank ;  and^  whenever  a  putitia 
of  their  common  territory  waa  resolved  upon,  every  one,  no  doolt, 
made  good  hia  claim  to  a  shares  On  the  oUier  hand,  in  coootria 
containing  abundance  of  good  pasture,  separate  tribes  mig^t  exnsd 
indefinitely,  and  the  cattle  of  single  proprietors  be  couatea^ 
thousands  and  tens  of  thousands.  Great  wealth  would  then  implj 
great  disparity  of  rank,  and  rich  herdsmen  would  have  msny  |>cfiT 
retainers  entirely  indebted  to  their  bounty,  and  consequently  ecmelj 
devoted  to  their  service.  Such  dependants,  when  the  comauaitT 
passed  from  a  migratory  and  pastorsU  to  a  atalionary  and  agricnltanJ 
condition,  could  put  forward  no  pretensiona  on  their  own  beblL 
Their  relation  to  their  maaters  would  remain  the  same  as  befoni 
or  rather  would  be  exchanged  for  a  more  stringent  form  of  boodt^ 
From  servants  they  would  become  serfs,  and  tiie  duty  aasigDid 
to  them  would  be  that  of  tilling  their  masters*  fields,  as  they  bd 
previously  tended  his  herds.  In  the  course  of  ages,  however,  tncj 
would  imperceptibly  acquire  some  important  privileges.  ReskL^g 
for  muxy  successive  generations  on  the  lands  allotted  to  tboa  for 
their  own  subsistence,  and  paying  to  their  lord  always  the  sune.  o' 
nearly  the  8am«,  portion  of  the  produce,  they  would  come  at  kogti 
to  be  regarded  as  conditional  proprietors  of  their  resiwctive  holdings, 
or  as  perpetual  lessees  at  a  quit  and  almost  nominal  rent  Tttj 
proprietary  title,  altboush  at  first  merely  prescriptive,  would  l« 
eventually  legalised ;  ana  thus  it  is  that  from  villeins  and  iei&  t  j 
descended  a  progeny  no  less  respectable  than  English  copy-bolden 
and  German  oauers. 

V.  In  one  or  other  of  these  ways  almost  eveiy  count?  ^ 
on  the  face  of  the  globe  which  has  passed  regularly  thro*Jch 
the  various  stages  that  separate  barbarism  from  civili.^* 
tion,  has  been  at  some  period,  as  many  are  still,  occcpiti 
in  great  measure  by  peasant  proprietors.  In  th^^ 
countries,  however,  in  which  peasant  proprietorship  L:^ 
been  evolved  from  serfdom,  there  must  have  been,  iiite> 
mingled  fvith  the  lands  held  by  servile  tenure,  otheis,  mA 
less  extensive,  in  the  immediate  occupation  of  a  rmsi 
aristocracy.  These  seignorial  domains  would  long  coa* 
tinue  to  be  cultivated  by  the  serfs  or  slaves  of  Oa^  re> 
spective  owners,  but  as  feudal  and  domestic  slavery  feP 


6UALL  EABiaNo] 


AGEICULTURE 


415 


toto  desaetade,  the  landlords,  to  order  to  get  their  lands 
tilled,  would  be  reduced  to  the  necessity  of  holding  out 
mducements  to  free  husbandmen  to  lend  their  assistance, 
b  England,  where,  thanks  to  the  comparative  security 
«QjoyoJ  by  industry,  plebeians  of  some  substance  were 
aii^ady  not  rare,  it  ought  suffice  to  offer  tenanaes  for 
terms  of  years  or  for  Utsb;  but,  m  those  continental 
countnes  in  which  feodal  misrule  had  given  way,  only  to 
be  replaced  bv '  monarchical  manny,  it  was  genemlly 
necessary  for  the  landowner,  who  desired  that  ms  farms 
should  be  tolerably  stocked,  to  stock  them  hiznselL  Hence 
sroee  a  system  which,  having  never  existed  m  Ebigland,  has 
00  English  name,  but  whidi  m  certain  provinces  of  Italy 
sod  Fmnce,  where  it  was  once  almost  umversal,  and  is  still 
very  common,  is  called  mezzena  and  mMayage^  or  halv- 
ing— the  halving,  that  is,  of  the  produce  of  the  soil  between 
landowner  and  landholder.  These  expressions  are  not, 
however,  to  be  understood  in  a  more  precise  sense  than 
that  in  which  We  sometimes  talk  of  a  laxger  and  a  smaller 
half.  They  merely  signify  that  the  produce  is  divisible  in 
certain  definite  proportions,  which  must  obviously  vary 
with  the  varying  fertility  of  the  soil  and  other  arcum- 
staoces,  and  which  do  in  practice  vary  so  much  that  the 
landlord's  share  is  sometimes  as  much  as  two-thirds,  some- 
times as  little  as  one-third  Sometimes  the  landlord 
supplies  ail  the  stock,  sometimes  only  part — the  cattle 
and  seed  perhaps,  while  the  farmer  provides  implements ; 
or  perhaps  only  half  the  seed  and  half  the  cattle,  the 
farmer  findmg  the  other  halves — taxes  too  being  paid 
wholly  by  one  or  the  other,  or  jomtiy  by  both. 

Now.  with  whatever  virtne  a  system  like  this  may  be  condition* 
aOy  credited,  it  plainly  can  have  oo  virtue  at  aU  except  on  con* 
4itioD  of  Its  being  beUeved  to  be  pennaoent     The  mitauer  most 
have  full  confidence  that  the  Undlord,  aithongh  muthorued  by  law, 
will  be  nvBvented  by  respect  for  custom,  from  mcreasing  hia  ezeC" 
tiona;    out  even  on  this  condition  the  system  is  open  to  the 
aenoQS  objecnou,  that  the  metayer  will  deem  it  his  interest  to  lay 
oat  on  the  land  sa  httle  es  poesiue,  if  enything,  of  bis  own,  except 
Ubour.     If  m  England,  previously  to  titne  commutation,  a  farmer 
was  discouraged  Rom  spendinff  money  on  improvements  by  the 
knowledge  tlut  the  parson  woud  claim  one  out  of  every  ten  ad* 
ditional  sheavee  of  com  or  pounds  of  batter  produced  in  conse* 
<)uence,  what  chance  is  there  of  a  metayer  risking  a  similar  eifieodi* 
tore,  while  knowug  that  the  landlord's  share  of  the  oonsequent 
produce  would  be  a  moiety  or  more  instead  of  a  tenth?    In  this 
particular,  metayage  closely  rosemblos  English  tenanaea  at  will, 
which  macucally  render  it  almost  equaDv  incumbent  on  the  land- 
lord to  Dear  the  entire  expense  of  all  costnr  improvements,  and  over 
which  m^yage,  m  another  and  nearly  allied  particular,  possesses  a 
marked  advantage.    Although  the  metayer  may,  for  one  very  cogent 
2«asoii— a  resson,  however,  ukelv  to  be  somewhat  coonteracted  by 
belief,  whether  well  or  ill  founaed.  in  the  fixity  of  his  tenars— be 
reluctant  to  ose  in  his  business  any  capital  of  hiis  own,  he  will,  for 
the  converse  of  that  same  reason,  be  anxious  to  make  the  most  of 
the  capital  entrusted  to  him  by  his  landlord.     He  is  his  landlord's 
partner,  entitled  to  a  moiety  or  thereabout  m  his  landlord's  gama 
It  IB  his  interest,  then,  to  get  the  most  out  of  the  land  that  can  be 
brought  out  of  it  by  means  of  the  hmdlord's  stock.    VirtWiy, 
Indecid,  he  is  himsali^  m  a  qnalified  sense,  a  peasant  proprietor^  poa< 
seaaing  in  a  minor  degree  aU  the  stimulants  to  d^igence,  heecBul* 
ness,  and  thrift,  Incidoital  to  that  character ;  and  there  can  scarcely, 
therefore,  be  inherent  in  his  constitution  any  snch  mcaiable  vice 
-•8  would  warrant  his  being  condemned  a  pnori.      Eqo&Uy  with 
either  people  he  is  entitled  to  be  judged  by  his  behaviour     As  to 
-tJhia   the  testimony  of  experience  is  very  conflictins.      English 
-writeis  who  see  notning  of  metayage  at  borne,  and  may  be  suspected 
^  looking  with  not  wholly  unpreiudiced  ey(!a  at  what  they  see  of  it 
abroad,  were,  until  Sir  J.  S.  Aim  adootcd  a  different  tone,  onam* 
mous  in  condemning  it    They  judged  it,  however,  by  its  appear- 
ftaoe  in  France,  where  it  has  never  worn  a  very  attractive  aspect. 
in  that  country  every  form  of  a^culture  still  retains  many  of  the 
traditaons  of  the  ante-RevolutioDary  penod.  and  m^tayace,  in  par- 


ticnlax,  laboun  under  great  difficulties  in  conseauence.  Under  the 
ancien  rtgtmu  not  only  were  all  direct  taxes  paid  oy  the  mAtayer,  the 
jQoble  landowner  beingexempt,  but  these  taxes,  being aseessedacoord- 


■jnfy  lo  the  visible  prrauce  oi  the  soil,  operated  as  penalties  upon  all 
^ndcavoura  to  angment  its  productiveness.  No  wonder,  then,  if 
4he  TD^tayer  fancied  that  his  mterest  Lay  less  in  exerting  himself  to 
^u^^ment  the  total  to  be  divided  between. himself  and  &  landlord, 


than  in  studying  how  to  defiraud  the  latter  of  part  of  Us  rightful 
share  ;  nor  any  great  wonder  either  if  he  has  not  yet  got  entirelv 
nd  of  habits  so  acquired  Bather  would  it  be  strange  if  he  baif, 
especially  when  it  is  considered  that  he  still  is,  as  hia  predecessor) 
were  formerly,  -destitute  of  the  vutoai  fixity  of  tenure  witbou: 
which  m^tayaoe  cannot  reasonably  be  expected  to  prosper.  Freuch 
metayers,  in  Arthur  Youngs  tune,  wen  **  removable  at  pleasure, 
and  obliged  to  conform  in  idl  thinn  to  the  will  of  their  landlords" 
and  80  m  general  they  are  still.  Yet  even  in  France,  according  to 
M.  de  Lavergne,  although  '*  mtoiyage  and  extreme  rural  poverty 
osoaily  coincide,"  there  is  one  province,  AAjon,  where  the  contrary 
is  the  fact,  as  it  is  also  m  Italy.  Indeed,  to  every  tourist  who  has 
passed  throneh  the  plains  of  Lombardy  with  hia  eyes  open,  the 
knowledge  that  metayage  hsa  for  a£es  been  there  the  prevailing 
form  of  tenure  ought  to  suffice  for  tne  triumphant  vuiotcation  of 
m^tavaflo  m  the  abstract.  Its  perfect  compaubility  with  the  most 
floaruhmg  agriculture  must  be  clear  to  any  one  who,  noting  the 
number  and  popubusness  of  the  cities  m  the  Lombard  provinces, 
IS  at  the  same  time  aware  how  much  of  agricultural  produce  those 
provinces  export  and  how  little  they  import.  An  explanation  of 
the  contrasts  presented  by  miUyage  in  oifferent  regions  js  not  (bt 
to  seek.  Kl^tayase,  m  order  to  oe  in  any  measure  worthy  of  com* 
mendatlan,  mast  oe«  ffenuine  partnership,  one  m  which  there  is  no 
sleeping  partner,  but  m  the  afiairs*  of  which  the  landlord,  aa  well 
as  tne  tensnt,  takes  an  active  part.  Lf  he  do  this,  he  cannot 
be  aa  absentee.  He  must  be  on  the  spot  to  judge  when  and  whet 
advances  are  required  from  him,  and  to  watch  over  their  proper 
application ;  to  that  end  conferring  habitually  wttJi  the  metayer, 
and  taking  as  well  as  giving  coimsel  on  the  subject,  sa  on  one  in 
which  both  are  equally  concerned.  This  exhibition  of  common 
interest  on  one  side  is  sure  to  beget  it,  if  previously  wanting,  on  the 
other ;  feelin^i  of  mutual  attachment  insensibly  sprmg  up,  and 
the  spirit  which  governs  the  matnal  relations  becomes  one  of  friendly 
and  abnost  affectionate  association.  Such  is,  or  at  any  rate 
osed  to  be,  the  sute  of  affairs  in  Piedmc^t,  in  Lombardy,  and  in 
Tuscany ;  and  wherever  the  same  description  applies,  the  results  of 
metayage  appear  to  be  as  emmently  satiilactory,  as  they  are  de* 
cidedly  the  reverse  wherever  the  landlord  holds  Jiimself  aloof, 
contenting  himself^  as  it  were,  with  putting  out  his  stock  to  usury, 
and  never  mtervening  except  to  carp  at  the  smallncssW  the  returns. 
Instead  of  community,  there  is  then  conflict,  of  mteresta  Ante- . 
goniam  takes  the  place  of  association.  The  landlord  gradees  the 
scantiest  advances,  and  even  of  those  the  farmer  does  nis  best  to 
cheat  the  soil,  which,  starved  by  them  who  ooght  to  feed  it,  leavei 
them  to  starve  in  retom. 

On  the  whole,  and  according  to  preponderance  of  testimony, 
fflluyage  must  perhaps  be  admitted  to  oe  everywhere  showmg  a 
tendency  to  degenerate  after  the  above  fashion ;  yet  even  so,  the 
worst  that  need  oe  said  of  it  is,  that  it  iB  becoming  an  anachronism ; 
this,  moreover,  being  perhaps  a  reproach  less  to  itself  than  to  the 
age  in  which  we  Uve.  It  is  the  present  generation  of  mankind  who 
are  chiefly  to  blame  if  the  ties  which  anciently  linked  together 
employers  and  employed  in  more  or  less  kindly  fellowship,  are  now. 
a-daya,  in  agricultore  aa  m  other  departmenta  of  industry,  visibly 
decaying  and  if  each  section  of  the  sgrarian  class,  bidding  the  others 
keep  their  distance,  prefers  to  perform  its  own  ftinctions  separately, 
and  without  more  of  natural  mteroourse  than  bosmess  obligations, 
arranged  beforehand,  render  indispensable.  But  whenever,  from 
whatever  cause,  landowners  have  come  to  be  regarded  by  landholder 
as  mere  receivers  of  rent,  metayage  cannot  possibly  thrive,  and  it  is* 
accordingly  dying  out,  even  in  the  quarters  to  which  it  has  hitherto 
appeared  most  oongeniaL  Even  in  the  Milanese,  where  the  minute 
ana  assiduous  attention  to  details  which  mitayers,  next  after  pessant 
proprietors,  can  best  be  depended  on  for  bwtowia^  is  in  especial  de* 
mand  for  sericulture  and  viticulture,  metayage  is  tmdergoing  changes 
which  M.  da  Laveleye {Economie RuraU tuia Lonibardie) describes 
as  follows :—    , 

*'  The  pnniitive  conditions  of  contract  which  fixed,  according  to 
local  and  traditional  usage,  the  cultivator's  share,  are  daily  more 
and  more  departed  fronk  For  a  considerable  tune  past,  in  the  parts 
about  Como  and  Milan,  to  the  arrangement  for  sharing  by  luilves, 
which  DOW  applies  only  to  plantation  crops,  grasses,  and  cocoons, 
has  been  added  a  ciau.^  providing  for  the  aooual  payment  of  a 
determinate  quantity  of  corn  i  ana,  as  this  quantity  is  settled  no 
longer  by  local  custom,  but  by  the  demands  of  the  proprietors  and 
the  offers  of  intending  tenants,  it  follows  that  mdtavage  is  loeinf  its 
character  of  fixity,  and  faUins  onder  the  law  ot  increase  wnich 
governs  farming  rent.  The  cUose  in  question  is  continually  be* 
coming  mora  and  more  of  a  habit .  and,  even  w)iere  it  has  not  vet 
been  adopted,  the  ancient  contract  has  underj^ne  other  and  not  less 
reffretable  modifications.  The  high  price  ofcommodities,  particu* 
lariy  of  silk,  having  markedly  augmented  the  profits  of  the  m^ta> 
yera.  the  landlords  have  availed  themselves  of  this  circomstance  to 
mtroduce  new  stipulations — sometimes  taking  more  than  half  of 
the  coooons,  sometimes  claimmg  a  quantity  ot  mulberry  leaves  to 
sell  for  their  own  profit,  sometimes  taking  uthes  first  snd  then 
halving  the  residue.    All  this  is  done  with  the  same  aim  and  ths 
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wme  result,  Um  urn  being  to  tecun  to  the  landlord  tlic  whole 
l>«n«fit  of  oontinoAlly  naing  prices,  the  result  that  of  depriyiog  the 
iri^yer  of  the  arcnrity  vmch  the  primitire  agreement  gave  bim^ 
Ukd  of  sobjeettng  him  to  all  the  diaadTantages  of  a  leaseholder 
withoat  any  of  th»  lattei^a  compeiiaatioiia.'* 

VL  Tb»  plan  of  induBtrial^partnersIupay  wherever  it  hog 
had  a  fair  tnal«  has  iBTariablj  been  attended  by  the  hap- 
piest results;  bat  it  has  hardly  yet  been  fairly  thed  in 
larming,  where,  howerer,  its  application  would  in  one 
respect  be  comparatiyely  easy.  In  most  other  kinds  of 
bomnesB,  to  detennine  to  the  satisfaction  of  both  parties 
ooncemed  how  muchy  if  any,  of  extra  profits  had  been  dae 
ito  extra  seal  on  the  part  of  the  employed,  might  be  an 
operatiQii  of  some  difficulty,  but  there  need  never  be  any 
doubt  whether  the  crops  of  a  given  acreage  were  or  were 
not  above  the  average,  or  what,  therefore,  if  any,  was  the 
jorplns  in  which,  according  to  the  agreement,  the  employed 
were  entitled  to  participate.  That  farmers  would  risk  but 
little  and  only  oocasiomd  loss,  and  in  the  long  run  would 
be  sure  to  gain  considerably,  by  permitting  their  labourers 
to  share  with  them  in  a  surplus  which  the  labourers  would 
have  by  voluntary  exertion  to  create  before  they  could 
share  in  it,  may  perhaps  to  an  indifferent  bystander  seem 
a  self-evixient  proposition.  Fanners  in  general,  however, 
may  long  be  prevented  from  recognising  its  truth  by  an 
intervening  haze  of  taditional  prqudice,^hich^u8t  first 
be  cleared  away,  and  the '  ramovsl  may'^occupy'so  iniich 
time  that  not  improbably  another  and  more  advanced  form 
^  agncuituial  co-operation,.not  needing  the  farmers'  con- 
curr^nceTmajr  in  the  mean, time  come  mto  vogu&  ' 

Intermin  j^  with  the  multitudinous  peasant  proprietary 
of  France  are  not  only  a  much  larger  number  of  well-to^o 
countiy  gentlemen  tlum  is  commonly  supposed,  but  also  a 
oot  inconsiderable  sprinkling  of  rural  magnates,  who,  even 
beside  English  dukes,  might  well  pass  for  extensive  land- 
owners. Among  these  latter  are  representatives  of  some 
of  the  oldest  and  noblest  French  families — ^men  rejoicing 
in  the  grand  historic  names  of  Rocheiouoauld,  Noailles, 
Luynes,  Montemart,  D'Usez,  and  the  like— who  having  at 
the  restoration  been  partially  reinstated  in  the  domams 
of  which  the  first  revolution  had  despoiled  them,  dis- 
appeared, on  the  second  expulsion  of  the  Bourbons,  from 
court  and  office,  and.  returning  to  their  country  seats,  be- 
took themselves,  under  the  Orieanist  dynasty  and  second 
empire,  to  the  improvement  of  their  estates.  A  difficulty 
which,  here  confronted  them  was  that  of  finding  tenantB 
possessed  of  capital  enough  for  any  but  very  small  farms, 
and  this  they  have  Utterly  endeavoured  to  obviate  by 
devising,  under  the  name  of  metayage  par  groupe^^  an  ex- 
panded modification  of  a  discredited  tenura  This  consists 
in  letting  a  considerable  farm,  not  to  one  mitaytr  but  to 
an  association  of  several,  who  work  together  for  the  general 
good,""  under  the  supervision  either  of  the  landlord 
himself,  or  of  a  manager  or  bailiff  of  his  appointment 
This  plan  is  by  no  means  the  novelty  it  may  perhaps 
appear,  its  near  counterpart  having  within  the  present  cen- 
tury existed  in  some  singular  patriarchal  communities 
-faults,  Ouittards,  and  Gamotts  (see  Thornton  On 
Labowr^  2d  edition,  pp.  488-90),  in  Nivemais  and  Au- 
vergne,  and  still  existing  among  the  vuusan  of  the  sub- 
alpino  districts  of  northern  Italy.  Its  merit  consists  in  its 
tendency  to  excite  among  the  associates  the  generous 
emulation  and  other  healthy  stimulatmg  and  controlling 
influences  of  co-operative,  fellowship;  but  as  yet  it  has 
8^5arcely  been  long  enough  in  operation  to  show  very  ded- 
'  *^^^  ^o^  it  is  likely  to  work,     Inthe  event  of  its  proving 


,a  marked  fuccess,  it  may  .become  the  staifing-pd&t  'of 
much  further  progress.  '  One  easy  and  important  rtep  in 
advance  would  be  for  a  body  of  metayers  to  perBoide  thor 
landlord  to  let  them  have  their  farm  on  lease,  and  at  a  fixed 
rent,  Uiuv  raising  themselves  to  that  hi^^er  stags  of  agxi- 
cultural  c(H>peration  of  which  an  imp^ect  but  enooong- 
ing  example  has  been  afforded  among  ourselves  by  Mr 
Gurdon's  well-known  experiment  at  Assington  in  Suffolk. 
Of  the  two  or  three  scores  of  labourers  who  sis  there  pa^ 
ties  to  the  leases  by  which  two  farms— one  of  130,  the 
other  of  212  acres  ore  held,  not  more  than  ten  or  adnea 
have  regular  work  in  their  own  fields,  the  lest  being 
therefore  little  more  than  passive  capitalista,  dsepog 
partners  in  the  concern,  while  the  active  members  reodic^ 
in  addition  to  wages  at  the  rates  9urrent  in  Uie  nsi^boQ^ 
hood,  no  larger  shares  in  the  profits  than  the  membets  vho 
do  not  exert  themselves  to  increase  those  profits.  Never- 
tiieless,  to  sum  up  in  a  single  phrase  of  especial  significuoe 
for  our  present  purpose  the  praises  of  the  results  schiored, 
Mr  Gurdon  declans  that  '<he  has  no  other  land  so  veQ 
farmed  "  as  that  on  which  the  co-operative  principle  is  evea 
>thus  partially  applied.  It  would  seem,  thenfoce,  that  tin 
adoption  of  the  same  principle  in  its  integrity  would  reanll 
in  better  farming  still,  and  it  may  be  hoped  that  the  qoei- 
tion  will,  at  Assington  or  elsewhere,  be  ere  long  pat  to  ^ 
proof.  (w.  T.  t J 
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AGRIGENTUM,  in  Ancient  Geography,  a  city  on  the 
south  coast  of   Sicily,  part  of  the  site  of  which  is  now 
occupied  by  a  town  called  Girgenti^  from  the  old  name. 
(See  GiRQENTX.)    It  waa  founded  by  a  colony  from  Qela, 
583  B. a     An  adTaotageous  situation,  a  free   govern- 
ment, and  an  active  commercial  spirit  raised  the  city  to 
a  d^ee  of  wealth  and  importance  unknown  to  the  other 
Qreek  settlements,  Syracuse  alone  excepted.     The  ppo- 
sperity  of  Agrigentum  was  interrupted  by  the  usurpation 
d  Phalans  which  lasted  about  fifteen  years.     He  met  with 
the  common  fatfl^of  tyrants,  and  after  his  death  the  Agri- 
gentines  eojoyed  their  liberty  for  sixty  years;  at  the 
expiration  of  which  term  Theron  usurped  the  sovereign 
authority.     The  moderation,  justice,  and  valoUr  of  this 
priocd  preserved  him  from  opposition.     He  joined  hia  son- 
in-law  Qelon,  king  of  Syracuse,  in  a  victorious  war  against 
the  Carthaginians.     Soon  after  his  decease,  472  B.a,  his 
son  Thrtfsydeus  was  deprived  of  the  diadem,  and  Agri- 
gentum restored  to  her  old  democratical  government,  which 
she  retained  till  the  Carthaginian  invasion  in  406  a  a 
During  this  interval  of  prosperity  were  executed  most  of 
those  splendid  public  works  whidi  excited  the  admiration 
of  succeeding  ages,  and  caused  Empedodes  to  remark 
"that  the  Agrigentines  bmlt  their  dwellings  as  though 
they  were  to  live  for  ever,  and  indulged  in  luxury  as  if 
they  were  to  die  on  the  morrow."    The  total  number  of 
the  inhabitants  at  thisi  period  was  estimated  by  Diodorua 
at  200,000.     The  power  of  the  Agrigentines  now  ex- 
perienced a  terrible  reverse.    They  were  attacked  by  the 
Carthaginians  in  406  B.a,  their  armies  routed,  their  city 
taken,  and  their  race  almost  extirpated,  scarcely  a  Vestige 
of  their  material  greatness  being  left    Although  som6  of 
the  fugitive  inhabitants  availed  themselves  of  permission  to 
return  to  the  mined  city,  ^nd  after  a  few  years  were  even 
ftble  to  shake   off  the   yoke  of   Carthage^  Agrigentum 
never  fully  recovered  from  this  fatal  diaastef.     Such  was 
the  condition  of  the  city  340  ac.  that  Timolol,  after  his 
triumph  over  the  Carthaginians,  found  it  necessary  to  r&- 
:olonise  it  with  citizens  from  Velia  in  Italy.     During  the 
first  Punic  war  Agrigentum  was  the  headquarters  of  the 
Carthaginians,  and  was  besieged  by  the  Romao  consuls,* 
who,  after  eight  months'  blockade,  took  it  by  storm.    It 
nevertheless   changed  msaters  several  times  during  the 
contest,  and  in  every  instance  suffered  most  cruel  outrages. 
At  the  close  of  the  war  Agrigentum  finally  fell  under  the 
doniinion  of  Roma 

The  profuse  luxury  and  display  for  which  the  Agrigen- 
tines are  celebrated  in  history  were  supported  by  a  fertile 
territory  and  aix  extensive  commerce,  by  means  of  which 
the  commonwealth  was  able  to  resist  many  shocks  of 
adversity.  It  was,  however,  crushed  in  the  fall,  of  the 
Eastern  Empire,  and  the  Saracens  obtained  possession  of 
the  city. 

Agrigentum  occupied  a  hiU  rising  between  the  small 
rivers  Agragas  and  Hypsas,  and  was  remarkable  for  its 
strength  as  a  fortress.  The  ^hole  space  comprehended 
within  the  walh  of  the  ancient  city  abounds  with  traces 
of  antiquity.  Of  its  many  .celebrated  edifices,  the  most 
magnificent  was  the  temple  of  Olympian  Jupiter.  Of  this 
vast  structure  noihing  remains  except  the  basement  and  a 
few  fragments  of  the  columns  and  entablature ;  bttt  these 
and  many  other  monuments  attest  the  ancient  magnifi- 
cence of  the  Agrigentines. 

AGRIONIA,  festivals  celebrated  annually  by  the  Boeo- 
tians in  honour  of  Dionysus,  in  which  the  women^  after 
playfully  pretending  for  some  time  to  search  for  that  god, 
dejsisted,  sajring  that  he  had  hidden  himself  among  the 
Muses.  They  were  solemnised  at  night  by  women  and  the 
priests  only.  The  tradition  is  that  the  daughters  of  Minyas» 
hftvins  despised  the  rites  of  tie  god,  were  seized  with 


frenzy  and  ate  the  flesh  of  one  of  their  children,  and  that 
the  Agrionia  were  celebrated  in  expiation  of  the  offeoca 

AGRIPPA,  Herod,  the  son  of  Aristobulus  and 
Berenice,  and  grandson  of  Herod  the  Great,  was  bom 
about  11  B.  a  Joeephus  informs  us  that,  after  the  death 
of  his  father,  Herod,  his  grandfather,  sent  him  to  Rome 
to  the  court  of  Tiberius.  The  emperor  conceived  a  great 
affection  for  Agrippa,  and  placed  hkn  near  his  son  Drusus, 
whose  favour  he  very  soon  Won,  as  well  as  that  of  the 
empress  Antonia  On  the  death  of  Drusus,  Agrippa, 
who  had  been  recklessly  extravagant,  was  obliged  to  leave 
Rome,  overwhelmed  with  debt,  and  retired  Co  the  castle  of 
Malatha  After  a  brief  seclusion,  Herod  the  tetrarch,  his 
uncle,  who  had  married  Herodias,  his  sister,  made  him 
principal  magistrate  of  Tiberias,  and  presented  him  with 
a  large  sum  of  money;  but  his  uude  grudging  to  con- 
tinue his  support,  •and  reproaching  him  with  his  bad 
economy,  Agrippa  left  Judea,  and  soon  after  returned  to> 
Rome.  There  he  was  received  with  favour  by  Tiberius, 
and  commanded  to  attend  Tiberius  Nero,  the"  son  of 
Drusus.  Agrippa,  however,  chose  rather  to  attach  himself 
to  Caius,  who  at  that  time  was  universally  beloved,  and  so 
far  won  upon  this  prince  that  he  kept  him  continually 
about  him.  Agrippa  being  one  day  overheard  by  Euty- 
ches,  a  slave  whom  he  Imd  made  free,  to  express  hia 
wishes  for  Tiberius's  death  and  the  advancement  of  Caius, 
waa  betrayed  to  the  emperor  and  cast  mto  prison.  Tibe- 
rius soon  after  died,  and  Caius  Caligula  ascended  the 
throne  37  JuD.  The  new  emperor  heaped  wealth  and 
favours  upon  Agrippa,  changed  his  iron  fetters  into  a 
chain  of  gold,  set  a  royal  diadem  upon  his  head,  and  gave 
him  the  tetrarchy  of  Batonsea  and  Trachonitis,  which  Philip, 
the  son  of  Herod  the  Great,  ha<|  formerly  possessed.  To 
this  he  added  that  held  by  LysaHias;  and  Agrippa  returned 
very  soon  into  Judea  to  t^e  possession  of  his  new  kingdom. 
On  the  assassination  of  Caligula,  Agrippa,  who  was  then 
at  Rome,  contributed  much  by  his  advice  to  maintain 
Claudius  in  possession  of  the  imperial  dignity,  to  which  he 
had  been  advanced  by  the  army;  and  while  he  made  a 
show  of  being  in  the  interest  of  the  senate,  he  secretly 
advised  Claudius  to  maintain  his  position  with  firmness. 
The  emperpr,  as  an  acknowledgment  of  his  services,  gave 
him  the  government  of  Judea;  and  the  kingdom  of  Chalcis, 
at  his  request,  was  given  to  his  brother  Herod.  Thus 
Agrippa  became  of  a  sudden  one  of  the  greatest  princes  of 
the  East,  the  territory  he  possessed  equalling  in  extent 
that  held  by  Herod  the  Great,  his  grandfather.  He 
returned  to  Judea,  and  governed  it  to  the  great  satisfac- 
tion of  the  Jews.  But  the  desire  of  pleasing  them,  and  a 
mistaken  zeal  for  their  religion,  impelled  him  to  acts  of 
cruelty,  the  memory  of  wluch  is  preserved  in  Scripture 
(Acts  xii.  1,  2,  <bc.)  About  the  feast  of  the  Passover,  44 
A.D.,  James  the  elder,  the  son  of  Zebedee  and  brother  of 
John  the  evangelist,  was  seized  by  his  order  and  put  to 
death.  He  proceeded  also  to  Jay  hands  on  Peter,  and 
imprisoned  him,  delaying  his  execution,  till  the  close  of 
the  festival.  But  God  having  miraculously  delivered  Peter 
from  prison,  the  designs  of  Agrippa  were  frustrated. 
After  the  Passover,  he  went  from  Jerusalem  to  Casarea, 
where  he  had  games  performed  in  honour  of  Claudius, 
and  the  inhabitants  of  Tyre  and  Sidon  waited  on  him  to 
sue  for  peace.  Agrippa  having  come  early  in  the  morn- 
ing to' the  theatre  to  give  them  audience,  seated  himself  on 
his  throne,  dressed  in  a  robe  of  silver  tissue,  which  reflected 
the  rajrs  of  the  rising  sun  with  such  lustre  as  to  dazzle  the 
eyes  of  the  spectators.  When  the  king  had  delivered  his 
address,  the  parasites  around  him  shouted  out  that  it  was 
not  the  voice  of  a  man  but  of  a  god.  The  vain  Agrippa 
received  the  impious  flattery  with  complacent  satisfaction  ; 
but  in  the  midst  of  his  elation,  looking  upwards,  he'saw^ 
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^th  superstitious  alanu,  an  owl  perched  over  his  head. 
During  his  confinement  by  Tiberius  he  had  been  startled 
by  a  like  omen,  which  had  been  interpreted  as  portending 
his  speedy  release,  with  the  warning  that  whenever  he 
ahonld  behold  the  same  sight  again,  his  death  was  to 
follow  within  the  space  of  five  days.  Seized  with  terror, 
ho  was  immediately  smitten  with  disease,  and  after  a  few 
days  of  en^mciating  torment,  died,  according  to  the 
Scripture  expression,  "eaten  of  worms,"  44  a.d. 

AGRIPPA,  Hekod,  IL,  son  of  the  preceding,  bom  about 
27  A.D.,  was  made  Idng  of  Ghalcis  on  the  death  of  his 
tincle  Herod,  48  a.o.  ;  but  three  or  four  years  after  he 
"WHS  deprived  of  that  kingdom  by  Claudius,  who  gave  him 
other  provinces  instead  of  it.  In  the  war  which  Vespasian 
carried  on  against  the  Jews  Herod  sent  him  a  succour  of 
2000  men,  by  which  it  appears  that,  though  a  Jew  in 
religion,  he  was  yet  entirely  devoted  to  the  Romans,  whose 
assistance  indeed  he  required  to  secure  the  peace  of  his 
own  Ifingdom.  He  died  at  Rome  m  the  third  year  of 
Trajan,  100  4..D.  He  was  the  seventh  and  last  king  of 
the  family  of  Herod  the  Great  It  was  before  him  and 
Berenice,  his  sister,  that  St  Paul  pleaded  his  cause  at 
CJaesarea  (Acts  xxvi) 

AGRIPPA,  Mabcus  Vipsawius,  according  to  Tacitus, 
was  born  of  humble  parents  about  63  bl'c.  At  the  age  of 
eighteen  he  was  the  dioseq  companion  of  Octavius  (aftei^ 
wards  Octavianus),  the  nephew  and  successor  of  Julius 
Oesar,  many  of  whose  successes  were  mainly  due  to  the 
courage  and  military  talents  of  Agrippa.  On  the  assassinsr 
tion  of  Caesar,  44  B.a,  Agrippa  accompanied  his  friend  to 
Italy,  and  rendered  essential  service  in  the  conduct  of  the 
first  war  against  M.  Antonius,  which  terminated  in  the 
-captnie  of  Perusia  in  ^0  B.a  Three  years  after  this 
Agrippa  was  made  consul,  and  had  the  conunand  in  Gaul, 
-when  he  defeated  the  Aquitani,  and  led  the  Roman  eagles 
beyond  the  Rhino  to  punish  the  aggressions  of  the  Ger- 
mans on  his  province.  But  Agnppa  was  soon  summoned 
to  Italy  by  the  critical  state  of  the  affairs  of  Octavianus, 
the  whole  coast  being  commanded  by  the  supenor  fleets  of 
Sex.  Pompeius.  His  first  care  was  the  formation  of  a 
•secure  harbour  for  the  ships  of  Octavianus,  and  this  he 
Accomplished  by  uniting  the  Lucrine  lake  with  the  sea. 
He  made  au  iuuxst  haven  also  by  joining  the  lake  Avemus 
to  the  Lucrine.  In  these  secure  purts  the  fleet  was 
equipped,  and  20,000  manumitted  slaves  were  sedulously 
trained  in  rowing  and  naval  manasuvres  until  they  were 
able  to  cope  with  the  seamen  of  Pompeius  Agnppa  was 
thus  enabled  in  the  following  year  to  defeat  Pompeius 
in  the  naval  action  of  Mylie ;  and  soon  after  won  a  more 
eignal  victory  near  Naulochus.  These  victories  gave  Octa- 
vianus the  empire  of  the  Mediterranean,  and  secured  to 
him  Sicily,  the  granary  of  Rome,  after  an  easy  triumph 
over  his  feeble  colleague  Lepidus ,  and  they  prepared  the 
way  for  the  overthrow  of  the  power  of  M.  Antonius,  the 
other  triumvir.  The  merit  of  all  these  successes  was 
veiy  much  due  to  the  skHl,  resolution,  and  sagacity  of 
Agrippau 

Agrippa  was  chosen  cedile  33  jLa,  and  signalised  his 
tenure  of  office  by  great  uiprovements  in  the  city  of 
Rome,  in  the  repair  and  construction  of  aqueducts  and 
fountains  neglected  or  iigured  during  the  civil  wars, 
and  in  the  enlargement  and  repair  of  the  sewers.  He 
appears  also  to  have  introduced  an  effectual  mode  of 
flushing  the  scwen  by  Conducting  into  them  the  united 
waters  of  several  different  streams.  From  these  useful 
labours  Agrippa  was  again  called  away  in  31  b.G  to  com«  • 
mand  the  Roman  fleet,  which,  by  the  victory  at  Actium, 
fixed  the  empirb  of  the  world  on  Octavianus.  The 
*«rvices  of  Agrippa  made  him  a  special  favourite  with 
*JCtaTiflnu8,  who  gave  him  his  niece  Marcella  in  marriage. 


27  B.C.,  when  he  was  consurfof^the  iihird  time.  In  the 
following  year  the  servile  senate  bestowed  on  Octvnant& 
the  imperial  title  of  Augustus.  Agrip^ia,  in  commemu> 
ration  of  the  naval  victory  of  Actium,  dedicated  to  Jupitit 
and  all  the  other  gods  the  Pantheon,  now  called  La 
RotondcL  The  inscription  on  its  portion  still  tuuoiib, 
M.  AoKiPPA  L.  F  Coa  Tkrtium  Fectt  In  25  ka  ^ 
find  this  eminent  man  employed  in  Spam,  where  he  ib 
duced  the  insurgent  Cantabri,  the  ancestors  uf  the  pn^ent 
Biscayans. 

The  friendship  of  Augustus  and  Agripp-ii  seems  to  h&v« 
been  clouded  by  the  jealousy  of  Marcellus,  which  inui 
probably  fomented  by  the  intrigues  oi  Livia,  the  seco'jd 
wife  of  Augustus,  in  dread  of  lus  influence  with  her  hu» 
band  The  consequence  was  that  Agrippa  left  kou«, 
and  though,  to  clook  his  retirement,  he  was  «ppomtdl 
proconsul  of  Syria,  he  went  no  farther  than  Mytileob 
Marcellus  dying  within  a  year,  Agrippa  was  recalled  to 
Rome,  and  being  divorced  from  Uoroella.  became  the  hos 
band  of  the  widowed  Julia,  who  was  oo  less  distiiigiu&h.'d 
by  her  beauty  and  abilities  than  afterwards  by  her  6kjii» 
less  profligacy 

fn  19  It.  a  Agrippa  again  led  an  army  uito  Spain,  vfhxn 
he  subdued  the  Cantabri,  who  had  been  for  two  ^eara  in 
insurrection  against  the  Romana  While,  m  Gaul,  Hiicit 
he  also  pacified  the  insurgent  tnhabitanta,  he  cuostructtd 
four  great  public  roads,  and  the  splendid  aqueduct  ai 
Nemausus  (now  Nismes),  the  nuns  of  which  eveu  ya 
excite  admiration.  On  his  return  to  Rome,  lb  sc,  ht 
was  invested  with  the  tribunician  power,  along  with  the 
emperor,  for  five  years.  After  that  he  was  a  secoud  {n.t 
made  governor  of  Syria,  17  a. a,  where,  by  his  just  dni 
wise  administration,  he  obtained  general  commeod&u<ii, 
especially  from  the  Hebrew  population  of  his  province  o: 
which  Judea  formed  a  part  This  resulted  from  hU  hamg, 
at  the  request  of  Herod  the  Great,  gone  (ip  to  Jeniaoi:.::, 
and  granted  special  privileges  for  their  ndigiuuib  wot>bp 
to  the  Jewish  subjects  of  the  empire  In  this  journey,  tu;, 
he  colonised  Berytus  (now  Beynmt)  as  a  military  and  ouu^ 
mercial  settlement 

The  last  military  employment  of  Agrippa  was  m  t^ 
uonia,  1 3  ii.a,  where  his  character  for  equity  was  d  itseli 
sufficient  to  put  down  insurrection  without  bloodshed 
Returning  to  Italy,  he  lived  there  id  retirement,  gnail) 
honoured,  and  died  at  Campania,  l*i  iia«  two  years  before 
his  imperial  father-in-law  He  was  the  greatest  militan 
commander  of  Rome  since  the  days  of  Julius  Cassir,  aLd 
the  most  honest  of  Roman  governors  in  any  provxnca 

Under  the  care  of  Agrippa,  Juliua  Caesar's  design  of 
having  a  complete  survey  of  the  empire  made  was  earned 
out  He  had  a  chart  of  the  entire  empire  drawn  up,  and 
projected  a  great  work  on  the  geography  of  its  provinces 
His  materuds  were  placed  in  the  public  archives,  wher» 
Pliny  consulted  them  (Nat  Hitit,^  liL)  Agnppa  also  wrovs 
an  account,  now  lost,  of  the  transactions  in  which  he  b^ 
taken  part 

Agrippa  left  several  children .  by  his  first  wife  he  had  I'c^ 
ponia  Vipsauia,  who  became  the  first  wife  of  l^berius,  ^m: 
was  the  mother  of  Dnisus-,  and  by  Julia  he  was  the  fath=: 
of  Caius  and  Lucius  Caesar,  who  were  adopted  by  Augusm^. 
of  Julia,  married  to  Lepidus;  of  Agrippina  the  elder.  '^  ^ 
of  Agrippa  Posthumus:  (See  Dio  Cassius;  Appianua. 
Suetonius  ,  Velleius  Paterculus  i  Fergusson's  Rotn.  Kfp^ . 
Mori  vale's  Romans  under  the  Bmpire.) 

AGRIPPA,  Henry  Cornelios  (vow  Nbttjeshei3<). 
knight,  doctor,  and  by  common  reputation  a  magiciui.  itj 
born  of  a  noble  family  at  Cologne  on  the  14th  Sept  14$i. 
Educated  at  the  university  of  Cologne,  he  entered  when  stU 
very  young  into  the  service  of  the  Emperor  UtiinuliiL, 
who  sent  him  on  a  diplomatic  mission  to  Paw  »  ^^^ 
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Dnring  the  aezt^three  ^ears  he  was  eng&ged  in  a  military 
expedition  to  Catalonia^  and  then  in  the  formation  of  a 
secret  society  of  theosophiss3,  the  first  of  those  alternations 
between  the  career  of  the  knight  and  the  career  of  the 
student  in  which  hh  whole  life  was  passed     In  1 509  he 
went  by  invitation  to  the  university  of  Dole  m  Burgundy, 
and  read  lectures  on  Reuchlin's  De  Verbo  Afirifico^  which 
gained  for  him  the  degree  of  doctor  of  divinity  and  a 
stipend.     It  was  these  lectures  that  first  stirred  against 
kim  that  malignant  hatred  of  the  monks  which  embittered 
his  life  and  blackened  his  memory.     He  was  denounced  as 
an  impious  and  heretical  cabal^t  by  an  obscure  monk 
named  Oatilinet,  in  lectures  delivered  at  Ghent  (1510) 
before  Margaret  of  Burgundy,  and  his  hopes  of  securing 
the  patronage  of  that  princess  were  thns  for  the  time  dis> 
appointed     To  win  her  favour,  he  had  composed  (1509) 
and  dedicated  to  her  a  treatise,  De  Nchilitate  et  Prcecd- 
kftUa   Fcmitnet    Sexus,   the    publication    of  which  was 
delayed  from  motives  of  prudence  until  1532.     For  the 
same  reason  the  same  course  was  followed  m  regard  to  his 
treatise  De  Occulta  PhUosopkia,  which,  though  completed 
in  the  spring  of  1510,  did  not  appear  until  1531.     In 
writing  it  he  had  the  advice  and  assistance  of  the  abbot 
Trithemius  of  Wiirzburg.     Failing  to  receive  encourage- 
ment as  a  man  of  letters,  Agrippa  was  forced  again  to 
enter  the  diplomatic  service.     In  1510  the  emperor  sent 
him  on  a  mission  to  London,  where  he  became  the  guest 
of  Dean  Colet  at  Stepney.     Soon  after  his  return  home  he 
was  summoned  to  follow  his  imperial  master  to  the  war 
m  Italy,  where  he  won  his  spurs — probably  at  the  battle 
of  Ravenna.     In  the  autumn  of  151 1,  on  the  invitation  of 
the  Cardinal  de  Santa  Croce,  he  attended  the  schismatic 
council  of  Pisa  as  theologian,  and  by  so  doing  still  further 
provoked  the  hostility  of  the  papal  party.     After  a  period 
spent  m  the  service  of  the  Marquis  of  Montfenat,  during 
which  he  visited  Switzerland,  Agrfppa  was  invited  in  1515 
to  the  university  of  Pavia,  v/here  he  delivered  lectures  on 
the  Pimander  of  Hermej  Trismegistua,  the  first  of  which 
is  preserved  among  his  pubbshed  works,  and  received  a 
doctor's  degree  in  law  and  medicine.    He  was  still  doomed, 
however,  to  a  harassed,  unsettled  life     Three  years  were 
spent  m  the  service  of  the  Marquis  of  Montferrat  and  the 
l3uke   of  Savoy.      In   1518  he  became  syndic  at  Metz, 
where    he  was  mvolved  m  disputes  with  the  monks,  and 
especially  with  the  inquisitor  Nicolas  Savin,  before  whom 
he  boldly  and  persistently  defended  a  woman  accused  of 
witchcraft     He  was,  chiefiy  in  consequence  of  this,  com* 
pelled    t<)  resign  his  ofiicu,  and  quitted  Metz  for  Cologne 
in  Jaouary  1520.     After  two  years  spent  m  seclusion  in 
hi3   native  city,  be  went  to  Geneva,  where  he  practised 
medicine   for   a  short   time.     In    1523   he   removed   to 
Friburg,  havmg  been  appointed  town  physician.     In  the 
following  year  be  was  induced  to  go  to  Lyons  as  court 
pliyaician  to  the  queen-mother,  Louisa  of  Savoy,  but  the 
change  did  not  better  his  condition,  since,  though  he  re- 
ceived several  empty  honours,  his  sahvry  remained  unpaid 
It  was  probably  amid  the  privations  of  poverty  that  he 
composed,  in  1526,  his  De  IncertitudiTie  ct  VanitcUe  Scicn- 
t^.^rum  rt  Artium  atque  Excellentia  Verbi  Dei  Declamatio, 
which  was  first  published  in  1530.     The  work  is  remark- 
able for  the  keenness  of  its  satire  on  the  existing  state  of 
-science  and  the  pretensions   of  the   learned,  and  when 
published  furnished  fresh  occasion  for  the  malicious  mis* 
representotion  of  his  euemics.     A  quarrel  v/ith  the  queen 
4x>inpelled  Agrippa  to  leave  Lyons  and  betake  himself  to 
the   Netherlands.      In  1529  he  was  appointed  historio- 
grapher to  the  Emperor  Charles  V.,  and  in  that  capacity 
wrote  a  history  of  the  emperor's  reign.   The  salary  attached 
t.)  the  office  was,  however,  left  unpaid,  and  Agrippa  was 
consequently  imprisoned    at    Brussels,    and    afterwards 


banished  from  Cologne,  for  debt.     £Ce  died  at  Grenoble 
in  1535 

The  character  of  Agrippa  has  been  very  variously  repre- 
sented The  earber  accounts  are  grossly  disfigured  by 
the  calummes  of  the  Dominicans,  whose  hatred,  following 
him  even,  to  the  grave,  placed  over  it  an  mscnption  that 
is  probably  umque  m  its  spiteful  mahgnity  In  later, 
times  full  justice  has  been  done  co  his  memory  A  Life 
of  Agrippa  by  Henry  Morley  (London  1856)  contams  a 
detailed  analysis  of  his  more  important  works.  A  com- 
plete edition  of  bis  writings  appeared  m  two  volumes  at 
Ley  den  in  1550,  and  has  been  several  times  republished 

AGRIPPINA  (thb  Elder),  the  virtuous  and  heroic  but 
unfortunate  offspring  of  M.  Agnppa  by  a  very  abandoned 
mother,  and  herself  the  parent  of  a  still  more  profligate 
and  guilty  daughter  of  the  same  name  She  was  early 
married  to  Germanicus,  the  son  of  Drusus  and  An  tenia, 
the  niece  of  Augustus.  On  the  death  of  Augustus  she 
joined  her  husband  in  his  German  campaigns,  where  she 
had  several  opportunities  of  showmg  her  intrepidity,  shar- 
ing with  Germanicus  his  toils  and  his  triumphs.  The 
love  which  the  army  showed  for  this  leader  was  the  cause 
of  his  recall  from  the  EUiine  by  the  suspicious  Tiberius. 
He  was  soon  afterwards  sent  into  Syria,  where  he  died  at 
Antioch  from  the  effects,  as  was  believed,  of  poison  ad- 
ministered to  him  by  Piso,  the  governor  of  Syna. 

On  his  deathbed  Germanicus  implored  his  wife,  for  the 
sake  of  their  numerous  children,  to  submit  with  spesigna* 
tion  to  the  evU  times  on  which  they  were  fallen,  and  not 
to  provoke  the  vengeance  of  the  tyrant  Tiberius.  But, 
unhappily,  this  prudent  advice  was  not  followed  by  the 
high-spirited  woman,  who,  on  landing  at  Brundusium, 
went  straight  to  Rome,  entered  the  city  bearing*  the  um 
of  her  deceased  husband  in  her  arms,  and  was  received 
amid  the  tears  of  the  citizens  and  the  soldiery,  to  whom 
Germanicus  was  dear  She  boldly  accused  Piso  of  the 
murder  of  her  husband ,  and  he,  to  avoid  public  infamy, 
committed  suicide.  She  contmued  to  reside  at  Rome, 
watched  and  suspeoted  by  Tibenus,  who  for  scune  time 
dreaded  to  glut  his  vengeance  on  the  widow  and  family  of 
so  popular  a  prince  as  Germamcus.  She  soon  'had  the 
temerity  to  upbraid  the  tyrant  with  his  hypocrisy  in  pre- 
tending to  worship  at  the  tomb  of  Augustus.  He  began 
by  putting  to  death  both  men  and  women  who  had  shown 
attachment  to  the  family  of  Germanicus ,  and  finally  he 
arrested  Agnppma  and  her  two  eldest  sons,  Nero  and 
Drusus,  and  transported  them  co  the  isle  of  Pandataria, 
where  her  mother  J  ulia  had  perished  ,  and  there  she  was 
starved,  or  starved  herself,  to  death  in  the  3Sd  year  of  our 
era.  Tiberius  also  ordered  the  execution  of  her  two  eldest 
sons ;  yet  it  is  remarkable  that  by  his  will  the  emperor 
left  her  youngest  son  Cams,  better  known  by  the  name 
of  Caligula,  as  one  of  the  heuS  of  the  empire. 

AGRIPPINA,  daughter  of  Geimamcus  and  Agripplna 
the  elder,  sister  of  Caligula,  and  mother  of  Nero,  was 
born  about  15  a..d.,  at  Oppidum  Ubiorum,  which  was  at 
that  time  the  headquarters  of  her  lather's  legions,  and 
which  was  after  her  named  Colonia  Agnppina  Ubiorum 
(now  Cologne).  She  wrote  memoirs  of  her  times,  which 
Tacitus  quotes  and  Pliny  commends;  but  her  life  is 
notonous  for  mtngiie  and  perfidy.  In  28  jld,  she  became 
the  wife  of  Cn.  Dom.  Ahenobarbus,  who  died  40  A.t>.  Her 
next  husband  was  Crispus  Passienus,  whom  some  years 
afterwards  she  was  accused  of  poisoning.  For  flagitioua 
ooTiHnrt,  Caligula  banished  her  to  the  isle  of  Pontia ;  but 
on  the  accession  of  her  uncle  Claudius,  41  A..O.,  jBhe  was  set 
free,  and  began  to  succeed  in  her  ambitious  schemes.  After 
Messalina  had  been  put  to  death,  .48  a.d.,  Agnppina  was 
raised  by  Claudius  to  her  place  as  his  imperial  consort, 
49  A.o.     She  prevailed  uptn  him  to  discard  Britannicua, 
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hif)  own  son,  and  to  adopt  her  son  Domitiaa  in  hii  stead. 
She  removed  from  her  path  all  whom  she  feared  or  entied, 
and  in  54  a.d.  poisoned  CQaudins  at  Sinnessa  that  she  might 
leign  as  regent  for  her  son.  Keit>  in  a  short  time  grew 
tired  ci  her  interference^  and  when  she  first  intr^oed 
against  and  then  frowned  upon  him,  he  ordered  her  to 
be  slain  4it  her  villa  on  the  Lncrine.lakeL  After  having 
I^eeo  sli^tly  woonded  by  ^Jsioetas,  she  perished  \y  the 
gmxd  of  a  oeatofion,  60  jld. 

AGB0TEBA8  THUSIA,  an  annnal  f estml  at  Athens 
in  hononr  of  Artemis  or  Diana,  in  fnlfihnent  of  a  vow  madq 
by  the  dty  befofe  the  battle  of  Marathon.to  offer  in  sacrifice 
a  number  of  gosta  ecpui  to  that  of  iSbA  Peraiaiis  slain  in  the 
conflict.    The  mmiber  was  afterwards  restzicted  to  500. 

AGTELER,  a  village  of  Hnsgary,  in  the  oonntj  of 
€K)mdE;  near  the  road  from  Festh  to  Kaachaa.  In  the 
neighboorhood  is  the  celebrated  stal^te  grotto  of  Baradla^ 
one  of  the  most  remarkable  in  Enropa  The  entcsnee  is 
extremely  nanow,  but  the  interior  spreads  out  into  a 
labyrinth  of  caverns,  the  largest  of  which,  called  the 
Flower  harden,  is  96  feet  high  and  90  feet  wide,  and 
extends  nearly  900  feet  in  a  straight  line.  In  these  caverns 
thiRe  are  nmneroos  stalactite  straetores,  which,  &om  their 
cururas  and  fantastic  shapes,  have  received  each  names  as 
the  Image  of  the  Virgin,  the  Mosaic  Altar,  Ac 

AGUA,  Volcano  de,  a  hnge  mountain  in  Central 
America,  S5  miles  8.W.  of  Guatemala.  It  is  of  a  conical 
shape,  and  rises  to  a  height  of  15,000  feet  above  the  level 
of  the  8G&  At  the  summit  there  Is  a  crater,  measuring 
about  140  yards  by  120,  from  which  stones  and  torrents 
of  boiling  water  are  occasionally  discharged.  In  dose 
proximity  to  Agoa  are  the  volcanoes  of  Pacaya,  on  the  S-EL, 
and  Fuego  on  the  W.,  and  the  three  present  together  a 
scene  of  great  magnificence. 

AGUMK),  Alkxaitdkb  Mabia,  one  of  the  most  famous 
bankers  of  modem  times,  was  bom  of  ^Jewish  parentage 
at  Seville  in  1784.  He  commenced  life  as  a  soldier,  fight- 
ing with  distinction  in  the  Spanish  war  of  independence 
on  the  side  of  Joseph.  After  the  battle  of  Baylen  (1808) 
he  OQtered  the  French  army,  in  which  he  had  risen  to  be 
ooloDcl  a&d  oideHle-camp  to  Marshal  Soult,  when  he  took 
his  discharge  in  1815.  He  immediately  commenced  busi- 
ness as  a  commission-agent  in  Paris,  and  chiefly  through 
his  connection  with  Spain  and  the  ^Spanish  colonies, 
acquired  in  a  few  years  wealth  enough  to  enable  him  to 
ondertjpke  banking.  The  Spanish  government  gave  him 
full  powers  to  negotiate  the  loans  of  1823,  1828,  1830, 
and  1831  ;  and  Ferdinand  VIL  rewarded  him  wrth  the 
title  of  Marquis  de  las  Marismas  del  Guadalquiver,  and  the 
decorations  of  several  orders.  Aguado  also  n^tiated  the 
Greek  loan  of  1834.  In  1828,  having  become  possessed 
of  large  estates  in  France,  including  the  Chateau  Margaux, 
fomous  for  its  wine,  he  was  nstoralised  as  a  French  citizen. 
He  died  in  1842,  leaving  a  fortune  computed  at  60,000,000 
francs.  The  designs  <^  the  leading  pictures  in  an  exten- 
sive and  admirable  art  o^ection  which  he  had  formed 
were  published  by  Gavard  under  the  title  Galerie  Acruado 
(1837-42) 

AQUAS  GALIENTES,  a  town  in  Mexico,  capital  of 
ihe  state  of  the  same  name,  situated  270  miles  N.W.  of 
the  dty  of  Mexico,  in  22*  N.  lat.,  and  101*  45'  W.  long. 
ft  takes  its  name  from  the  hot  springs  in  its 'vicinity  The 
clunate  is  fine,  and  the  extensive  and  beautifu>  gardens 
surrounding  the  town  produce  an  abundance  of  olives, 
figSy  grapes,  and  pears.  It  has  a  large  manufactory  of 
woollen  doth,  and  the  general  trade  Is  .considerable. 
Population,  22,534. 

AGUILAB,  Gbaob  (1816^7),  an  admired  English 
anthoressy  was  the  daughter  of  a  Jewish  merchant  in 
M»aon.    She -was  located  wholly  by  her  parents,  and 


commenced  her  litenry  career  at  an  early  age.  Hetnoriu, 
written  in  a  pleasing,  el^nt^  and  impressive  style,  eaouii 
chiefly  of  rel^ous  fictions,  such  as  The  Mcartyr  and  Hovf 
Infiuence,  She  also  wrote,  in  defence  of  her  faith  sad  it» 
prof essoffs^  The  Spirit  of  Judaitm,  and  \>ther  worki.  fier 
services  in  "the  latter  direction  were  acknowledged  gr&t^ 
folly  by  the  **  women  of  Israel,"  in  a  testimoniftl  wfaidi 
they  presented  shortly  before  her  death.  In  1835  she  had 
a  seveane  attack  of  measles,  from  the  effects  of  which  her 
constitation  never  wholly  recovered.  After  a  loog  struggle 
with  increasing  bodily  infirmities,  she  died  at  Frankfort, 
on  her  way  to  Schwiedbach,  in  the  autumn  of  1847. 

AGUILAK  DX  x^  Fbohte&a,  a  town  ol  Spain,  atand& 
near  the  river  Gabra,  2^2  miles  S.S.K  of  Cordova.  The 
hoosee  are  veil  built,  and  distinguished  by  their  deaniMGs 
and  regularity.  The  town  has  three  handsome  puUie 
sqtiares,  and  the  principal  bnildings  are  the  parish  churcb, 
the  <Sapter-house,  a  new  town-luJl,  the  prison,  and  the 
markets.  Near  the  church  are  the  ruins  of  a  once  magni- 
ficent Moorish  castle.  The  district  produces  exeelliot 
wines,  which  go  by  the  name  of  Montilla,  and  there  is 
also  some  trade  in  com  and  oiI#     Population,  12,000. 

AGXJILLON,  FsAKCois  d',  an  eminent  mathematieiaB, 
bora  at  Brussels  in  1566.  He  entered  the  Societj  of 
Jesus  in  1586,  and  was  successivdy  professor  of  philosophy 
at  Douay  and  rector  of  the  Jesuit  Collie  at  Antwerp 
Eminent  for  his  skill  in  mathematicB,  he  was  t|ie  first  to 
introduce  the  study  of  that  science  among  the  Jesuits  in 
the  Low  Countries:  '  He  wrote  a  treatise  on  Optics  in  lix 
books  (Antwerp,  1613),  and  was  employed  in  finishing 
another  on  Catoptrics  and  Dioptrics  when  he  died,  in  1617. 

AGUIBBA,  JosxF  Sajsnz  t>\  a  distinguished  Spamah 
ecdesiastic  and  theological  writer,  was  bom  at  Logrogno 
on  the  24th  March  1630.  He  belonged  to  the  Benedictine 
order,  and  was  abbot  of  St  Vincent,  professor  of  theology 
at  the  university  of  Saliunanca,  and  afterwards  secretary 
to  the  Spfuiish  Inquisition.  For  a  work  (Deftngio  Cathedra 
&  Petri  adversus  Deelaratumee  Cteri  GaUici,  1682),  whid 
he  wrote  in  support  of  the  papal  authority  against  the  fcnr 
propositions  of  the  GaUican  Church,  he  was  promoted  to 
the  rank  of  cardinal  by  Pope  Izmocent  XL  in  1686.  Of 
his  other  works  the  chief  are  a  Collection  of  ik4  CemaU 
of  Spain  (1693-4),  and  a  Treatise  on  Oe  ThaoU^  o/ 
Ataeltn^  only  three  volumes  of  which  appeared,  the  fooith 
and  last  being  still  incomplete  when  the. author  died, 
August  19th,  1699.  To  judge  from  a  warm  enlogiumof 
Bossuet,  his  opponent  in  controversy,  Aguirra  had  a  my 
high  reputation  for  piety. 

AGULHAB,  Cafe,  the  most  southern  point  of  Africa, 
100  miles  RS.E  of  the  Cape  of  Good  Hope,  in  34""  51'  SO* 
S.  lat,  and  lO""  56'  30^  £.  long.  At  a  distance  of  a  m£e 
from  the  sea  it  rises  to  a  height  of  455  feet  In  1849  s 
lighthouse  was  opened  on  it  nearer  the  shore,  the  light  is 
which  stands  128  feet  above  high>water  mark  An  im- 
mense bank,  the  AguVuu  Bank,  extends  from  the  Cape  d 
Good  Hope  along  the  coast  to  the  great  ^^vik  'Bxnt,  a 
distance  oi  560  miles,  with  a  breadth,  opposite  to  the  Capc^ 
of  200  miles.  The  great  oceanic  current  from  the  Indiaa 
Ocean  to  the  Atlantic  sets  along  its  outward  edge;  and  hsf 
sharply  defined  it  This  current  has  such  Telocity  that 
ships  are  often  carried  far  to  the  westward,  and  ranad  thft 
Ci^e  of  Good  Hope,  even  against  a  smart  bveece;  13ie 
bank  abounds  with  fish  ;  and  the  approach  to  it  is  deooted 
by  the  appearance  of  many  whales,  sharks,  sod  aaali^  sad 
innumerable  searbirds. 

AHAB,  king  of  Israel,  was  the  son  and  taooeaBor  d 
Omri  He  ascended  the  throne  in  the  S8th  jaar  of  Asa, 
king  of  Jndah,  i.e.,  918'  B.a,  and  teigMd  over  Sodsos  23 
yeora.  Having  married  Jeaebel,  dsi^ter  af-S^^s^ 
king  of  the  Sidoni  as,  he  was  brooghl  into  doaer  ooboso 
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tion  with  the  neighbouriog   powers   id   the   north,  and 
strengthened  himself  considerably,  so  that  he  was  able  to 
consolidate  the  disunited  kingdom,  and  render  it  powerf ol 
against  Judah.     Some  notices  oat  of  Menander,  preseryed 
by  JosephuSy  lead  to  the  conclusion  that  Ethbaal,  father  of 
Jezebel  was  identical  with  Ithobal,  priest  of  Astarte,  who 
usurped  the  throne  of  Tyre  after  murdering  Phelefi  the 
king.     It  is  not  improbable  that  AhaVs  marriage  with 
such  a  prinoess  was  the  means  of  procuring  him  great 
richea,  which  brought  pomp  and  luxury  in  their  train, 
along  with  the  material  and  social  influence  that  give  a 
certain  security  to  monarchy.     We  read  of  hiS'  building  an 
ivory  palace  and  founding  new  cities,  the  effect  perhaps  of 
a  share  in  the  flourishing  commerce  of  Phoenicia.     But  hia 
matrimonial  connection  with  Tjrre  and  Sidon,  however 
fniitfal  in  wealth,  was  in  many  respects  detrimental    His 
vife  was  a  strong-minded,  passionate  devotee  of  idolatry, 
who  exercised  an  injurious  influence  over  him.     Led  by 
her,  he  gave  a  great  impulse  to  the  worship  of  Baal  and 
Astarte  in  his  kiagdomu     For  the  former  he  built  a  temple 
with  an  altar ;  of  the  latter  he  made  the  well-known  image 
which  existed  long  after.    Under  the  patronage  of  Jezebel, 
the  Flicenician  cultus  assumed  important  dimensions,  for 
Baal  is  said  to  have  had  450,  ABtarte  400  priests  and  pro- 
phets^     The  infatuated  queen  was  especially  hostile  to  the 
prophets  and  priests  of  Jehovah,  whom  she  tried  to  exter- 
laipate ;  but  uie  former  in  particolar,  though  sore  presscdi 
were  not  entirely  cut  off.     They  still  held  their  ground ; 
and  Elijah,  the  most  conspicuous  of  them,  came  off  victor 
in  the  contest  with  Baal's  ministen.    Jehovism  triumphed 
in  the  person  of  the  intrepid  Tishbito,  whom  the  queen 
was  unable  to  Iget  into  her  power.     Ahab  was  a  public- 
spirited  and  courageous  monarch.    He  defeated  the  Syrian.n 
twice,  and  concluded  a  peace  with  Benhadad  on  favourable 
terma     Mesha,  king  of  Moab,  paid  him  a  large  yearly 
tribute.    In'coigunction  with  Jehoshaphat,  king  of  Judah, 
he  went  forth  to  battle  a  third  time  against  the  Syrians, 
and  was  akdn  at  Bamoth-Gilead.    It  speaks  favourably  for 
his  disposition  that  he  repented  of  the  cruel  measures 
taken  against  Naboth,  and  that  he  humbled  himself  before 
tiie  Lord.     Though  he  feared  Elijah  and  Mioaiah,  he  was 
not  inaensihle  to  their  utterances ;  nor  could  he  have  suf- 
fered so  many  as  400  prophets  to  live  in  his  kingdom 
without  some  little  regard  for  their  office.     The  prophetic 
voice,  held  as  it  was  in  small  esteem,  must  have  had 
some  influence  upon  his  administration,  especially  when 
political  grounds  coincided  with  it     His  evil  courses  were 
due  much  more  to  the  influence  of  Jezebel  than  to  his  own 
vidons  impulses. 

As  the  accounts  of  Ahab  are  fragmentaiv,  it  is  not  always  easy 
to  make  out  from  them  a  clear  or  comiected  history  of  his  reign. 
There  is  room  for  conjecture  and  misconception.  Thus  Ewald 
repreae&tB  him  as  building  a  splendid  temple,  with  an  oracle* 
grove  of  Astarte  near  his  faTouiite  palace  at  JezreeU  on  the  basis  of 
1  Kings  xvi  82,  xviii  19 ;  bat  this  is  imaginary,  since  the  original 
does  not  speak  of  a  grave  but  of  Astarte  (xviii  19) ;  nor  is  it  pro- 
bable that  a  second  structure  of  the  kind  mentioned  existed  else- 
where in  addition  to  Baal's  temple  in  Samaria.  Neither  can  it  be 
held  as  likely  that  a  largo  statue  of  Baal  was  set  up  in  front  of  l)is 
temple,  and  small  statues  of  him  in  the  interior,  merely  because  we 
read  in  2  Kings  z.  26,  27,  first  of  bringing  forth  the  images  of  Baal, 
and  then  of  bveakin^  the  image  of  the  same  sun-god.  Rather  were 
the  smaller  images  m  the  porch  and  the  chief  one  in  the  interior, 
so  that  the  reading  or  punctuation  of  verse  26  should  be  slightly 
altered.  Whether  the  450  or  400  prophets  were  distinct  from  the 
priests  is  doubtfuL  Identifying  them,  we  believe  that  the  priests 
aoted  OS  prophets,  procuring  for  themselves  greater  renown  among 
the  ignonnt  people  by  their  arts  of  necromancy  and  magic. 

For  the  biogranhy  of  this  monarch  we  are  indebted  almost  exclu- 
sively to  the  books  of  KingSt  where  the  writers  consider  him  in  a 
theocratic  rather  than  a  jpoutical  aspect  Viewing  him  from  their 
Uter  prophetlo  standpoint^  their  portrait  is  somewhat  one-sided, 
\jiioxiA  correct  in  'the  main.  It  is  observable  that  the  portions  of 
the  Kings  in  which  he  is  spoken  of  are  somewhat  different  in  char- 
a^tpr  aB»  ozxirossion.  betraying  the  oae  of  different  sources  by  the 


compiler:  1  Kings  zvL  20-83,  ixli.  89, 2  Kings  i^  26-2S,  are  more 
historical  than  the  rest,  which  contain  almost  all  that  is  Belated  of 
Ahab,  and  were  derived  from  tnniition.  It  has  been  ooii|{ectars3 
by  Hitzig  that  the  46th  psalm  owes  its  origin  to  Ahab,  baiiuf  ths 
jovous  poetical  expression  of  a  matrimonial  oonneetion  with  1^78^ 
wnich  augured  unusual  prosperity  for  the  distiacted  kingdom. 
But  the  assumption  is  improbable,  because,  ss  De  Wette  obserreiy 
an  event  belon^g  to  EpAraim  was  hardly  a  fitting  nikjaot  for  a 
poem  included  m  ttie  canon. 

Another  Ahab,  a  false  prophet  in  the  tdiika  of  the  Baby- 
lonian exile,  is  mentioned  by  Jeremiah  (xziz.  21),  and 
threatened  with  terrible  puni^unent^  (a.  d.) 

AHALA,  a  noble  Roman  family  of  the  gens  ServJlia, 
which  produced  many  distingnishod  men.  Of  these  the 
most  caLebrated  is  C.  Servilius  Stmctns  AhaJa^  master  of 
the  horse  to  the  dictator  Cindnnatus;  &o.  439.  fie  fiig* 
nalised  himself  by  his  boldness  in  slaying  in  tho  ixxDxm 
with  his  own  hand  the  popular  agitator  Spi  Moling  for 
refusing  to  appear  before  the  dictator  on  a  charge  of  coo* 
spiracy  against  the  state.  For  tiaifl  act  Ahala  was  brought 
to  trial  He  saved  himself  from  f^ndftmnation  by  letixiDg 
into  ezilei 

AHANTA,  a  terzitoiy  on  the  Gold  Coast  of  Africa, 
lying  on  the  second  parallel  of  W  lon|^  It  is  <Hie  of  the 
richest  and  most  fertile  districts  in  tbit  part  of  the  con* 
tinent  Adm,  the  chi^  settlement^  was  founded  by  the 
Dutch,  but  now  belongs  to  Britain. 

AHASUEBUS,  the  Latinised  form  of  the  Hebxew 
Ahtukverosh,  ^^fbs^  {m  the  LXX.  'Aoorwmo^once  in  Tobit 
'Atf^pos),  occurs  as  a  royil  Persian  or  Median  name  in 
three  of  the  books  of  the  canonical  Scriptures,  and  in  one 
of  the  books  of  the  Apocrypha.  In  every  case  the  identi* 
fication  of  the  person  thus  named  with  those  found  in 
profane  history  is  matter  of  controversy.  The  hypothesis 
of  FUrst  and  others,  that  in  all  the  passages  one  and  the 
same  person  is  meant,  viz.,  the  well-known  Xerxes,  may 
be  set  aside  as  quite  inapplicable  to  the  facta;  and  it 
becomes  necessary  to  glance  at  the  particular  places. 

In  Dan.  ix.  1,  Ahasueras  appears  as  the  father  of  Darius  the 
Mede,  who  "  was  made  king  over  the  reahn  of  the  Chaldeans  " 
after  the  conqilest  of  Bal^lon  and  death  of  Belshazsar.  Who  thti 
Darius  was  is  one  of  the  most  difiicult  and  disputed  questions  of 
ancient  history.  If^  as  is  very  generally  supposed,  he  is  A8^^a^s, 
the  grandfinther  of  the  great  Cyrus,  and  the  last  independent  kmg 
of  (Media,  then  Ahasuerus  is  to  be  identified  with  Cyazares,  the 
father  of  Astyages.  The  pssssge  in  Tobit  where  the  name  occurs 
(ziv.  16)  lends  confirmation  to  this  view.  It  is  there  stated  that 
Nineveh  was  captured  and  destroyed  by  "  Kabuchodonoscr  and 
Assuerus.'*  According  to  Herodotus  (i  106  ^.  Rawlinson's  Ser,, 
vol  L  412),  it  wsa  the  Medes  under  Cyazares  who  took  Nineveh. 

In  Ezra  iv.  6  Ahasuems  b  mentioned  as  a  Ung  of  Persia,  to 
whom  the  enemies  of  the  Jews  sent  representations  opposing  the  re* 
building  of  the  temple  at  Jerusalem.  Here  the  sequence  of  the 
relgDS  m  the  sacred  writer  and  in  the  profane  historians— in  the 
one,  Cyrus,  Ahasuerus,  Artaxerxes,  Danus ;  in  the  other,  Cynuu 
Cambyaesb  Smerdis,  Dsrius— leads  natundly  to  the  laimtiflcatton  of 
Ahasuerus  with  Cambyses.  Other  circumstances,  espedallv  the 
known,  policy  of  the  usurper  Smerdis,  and  its  reveisu  by  Darius 
(s^e  Inscr.  of  Behistun,  coL  L  §  14),  corroborate  this  oondusion. 

In  the  Book  of  Esther,  Ahssuerus  is  the  name  borne  by  that  king 
of  Persia,  certain  events  of  whose  court  and  empire  Cnrhioh  will  bo 
noticed  elsewhere,  see  Esthsb)  form  the  subject  of  uie  whole  nai^ 
ra^ve.  ^ironghout  this  book  the  LXX.  render  the  name  by  'iyr«{« 
4p^vs.)  The  hypothesis  of  certain  writers,  that  this  Ahasoarus  Is  the 
Cysjcares,  king  of  Media,  already  referred  to,  loay  be  at  once  difr* 
missed.  That  of  others,  identifying  him  with  Artaxerxes  Longi- 
manus,  the  son  and  successor  of  Xerxes,  tiiough  countensnoed 
by  Joeephus,  deserves  scarcely  more  consideration.  Recent  in* 
quirers  are  all  but  universally  of  opinion  that  he  must  be  a  mon* 
arch  of  the  Acluemenlan  dyikstv,  earlier  than  this  Artaxenes  ;  and 
opinion  is  divided  between  Danus  Hystaspis  and  his  son  and  sue* 
cesser  Xerxes.  In  support  of  the  former  view  it  Is  alleged,  among 
other  things  (see  Tyrwhitt's  Betho'  and  Aktuuerue^  p^  162),  that 
Darius  was  the  first  Persian  king  of  wiiom  tt  could  be  said,  as  in 
Esther  L  1,  that  he  "reigned  from  India  even  unto  Ethiopia,  over 
an  hundred  and  seven  and  twenty  provtuoes ;"  and  that  it  was 
also  the  distinction  of  Darius  that  (Eisther  x.  1)  he  '*laid  a  tributa 
upon  the  land  and  upon  the  isles  of  the  sea'*  (c^  Hsrod.  iu.  89). 
In  support  of  the  latter  view  it  is  sUegcd^aO  That  tb»  llsbnitf, 
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Ahashtoeroah  is  the  natural  equivalent  of  tlie  old  Persian  KhaKcb' 
yarsha,  the  trae  name  of  the  moDnrch  called  by  the  Greeks  Xerzea» 
as  DOW  read  in  his  inscriptions ;  (2.)  That  there  is  a  striking  fiimi* 
ilaritj  of  chaiacter  between  the  Xerxes  of  Herodotus  and  the 
Ahssnerus  of  Esther ;  (8.)  That  certain  coincidences  in  dates  and 
ferents  corroborate  this  identity,  as,  e.g.,  "  In  the  third  year  of  his 
xeign  Ahasueraa  gave  a  grand  feast  to  his  noblea,  lasting  one  hun- 
dred and  eiffhty  days  (Esther  L  8) ;  and  Xerxes  in  hit  third  year 
also  assembled  his  chief  officers  to  deliberate  on  the  invasion  of 
Greece  (Herod.  tIL  8).  Again,  Ahasuerus  married  Esther  at 
Shushan  in  the  seventh  year  of  his  reign  ;  in  the  same  year  of  hit 
'  leiffn  Xerxes  returned  to  Susa  with  the  jnortification  of  lus  ddtat, 
.  ana  sought  to  forget  himself  in  pleasure.  Lastly,  the  tribute  im- 
posed on  the  lanaand  isles  of  the  sea  also  accords  with  the  state  of 
nis  revenue^  ezhaustisd  'by  his  insane  attempt  against  Greece'* 
.  (Kitto's  OjfdopoBdia,  $,v.  Ahasuerus).  To  this  it  may  be  added 
that  the  interval  of  four  years  between  the  dirorce  of  Vashti  and 
the  marriage  of  Esther  is  well  accounted  for  by  the  intervention  of 
an  important  series  of  events  folly  occupying  the  monarch's 
thoughts,  such  as  the  invasion  of  Greece.  It  may  be  added  that 
by  the  adyocates  of  both  views  appeal  is  made,  with  more  or  less  of 
confidience,  to  the  names  of  the  queens  of  the  respective  sovereigns ; 
Atossa^  wife  of  Darius,  answering  to  Hadassah,  and  Amestris,  wife 
of  Xerxes,  to  Esther  (Esther  ii.  7} ;  and  also  to  the  number  of  gene- 
rations, indicated  in  the  geneidogy  of  Mordecai  fit>m  the  deporta- 
tion of  the  Jews  into  Babylon  (Esther  u,  6 ;  qf,  Tyrwhitt,  p.  95, 
with  Rawlinson,  Baimptcn  Led.,  p.  186).  I^  as  seems  probable, 
the  name  Ahasuerus  is  (he  transcription  of  the  Persian  Khthayainha 
(written  Hinana  in  Babylonian)  which,  accordingto  Sir  H.  Bawlin* 
ton,  means  '*  venerable  kinff"  (see  Rawlinson's  Mer,  iii.  868),  then 
this  name  may  be  reasonably  supposed  to  have  been  ori^^nsUy  an 
appellative,  and  its  application,  especially  \jj  (oreignen  like  the 
Jews,  to  different  royal  persons^  is  ezplsinied. 

AHAZ  (literally  Poaseuor),  son  of  Jothani;  and  the 
eleventh  kmg  of  Jadah,  reined  16  years,  from  741  to 
725  B.O.  He  was  the  moat  weak-minded  and  corrupt  of 
all  the  kings  that  had  hitherto  reigned  over  JudaL  About 
the  time  of  his  acce^ion,  Pekah,  king  of  Israel,  and  Rezin, 
king  of  Syria,  had  formed  an  alliance  with  the  view  of 
acquirii^  the  kingdom  of  Judah  by  conquest  They  in- 
vaded the  countiy,  laid  siege  to  Jerusalem,  and  carried 
away  an  immense  number  of  captives,  though  they  failed 
to  secure  their  ultimate  object.  At  the  same  time  incur- 
sions were  made  by  the  Edomites  and  Philistines,  and 
Ahaz  was  fain  to  call  in  the  aid  of  Tiglath^Pileser,  king  Qf 
Assyria,  Who  destroyed  the  power  of  Syria,  but  took  care 
to  exact  heavy  tribute  for  the  service  thus  rendered.  Ahaz 
was  even  compelled  to  appear  as  a  vassal  at  Damascus,  and 
00  to  brmg  his  kingdom  to  the  lowest  point  of  political 
degradation.  In  religion  Ahaz  was  a  heathen.  He  broke 
in  pieces  the  vessels  of.  the  temple  of  Qod,  and  at  last 
ventured  to  dose  its  gates  altogether.  He  sacrificed  to 
Syrian  deities,  erected  altars  on  which  incense  was  to  be 
offered,  and  caused  his  son  to  pass  through  the  fire  to 
«Mploch.  He  was  succeeded  by  ms  son  Hez^daL  In  the 
inscriptions  of  Tiglath  Pileser  IL,  king  of  Assyria,  Tahu- 
Jehad  Jahiidai,  that  is,.  Joahaz  or  Ahaz  of  Israel,  appears 
amongthenames  of  those  who  acknowledged  his  sovereignty 
and  paid  tribute.  (Schrader's  Die  Eeilituchriftai  vnd  daa 
Alte  TestamerU.) 

AHAZIAH  (lit  Whom  the  L(yrd  sustaine),  son  and 
successor  of  Ahab,  and  eighth  king  of  Israel,  reigned 
scarcely  two  years,  from  897  to  896  b.0.  He  continued 
in  the  idolatrous  practices  of  his  father,  worshipping  Baal 
and  Astarte.'  Upon  his  accession  the-Moabites  revolted, 
and  refused  any  longer  to  pay  the  tribute  whidi  had  been 
exacted  from  them  since  the  estabb'shment  of  Israel  as  a 
separate  kingdom.  Before  Ahaziah  could  take  measures 
to  subdue  them,  he  was  seriously  injured  by  a  fall  from  the 
lattice  of  an  upper  chamber  in  his  palace.  He  immediately 
sent  messengers  to  the  oracle  of  the  god  Baalzebub  at 
Ekron  to  inquire  the  issue  of  his  iUneaa.  While  on  their 
way  they  were  met  by  Elijah  the  prophet,  who  bade  them 
fctum  and  tell  the  king  that  he  would  surely  die. 
au"^^?^!^^*  ^^  ^^  Jehoram  and  Athaliah.  daughter  of 
Ahab,  and  sixth  king  of  Judah,  reigned  one  vear,  885  B.C. 


Under  the  evil  influence  of  his  mother,  he  walked  b  the 
ways  of  Ahab's  house,  and  was  an  idolatrous  and  wicked 
king.     He  was  slain  by  Jehu,  the  son  of  Nimshi 

AHENOB  ARBUS,  the  name  of  a  plebeian  Roman  Uy 
of  the  gens  Domitia,  which  rose  in* the  course  of  time  to 
considerable  distinction.  The  name  was  derived  from  tW 
red  beard  and  hair  by  which  many  of  the  family  weie  d^ 
tinguished.     The  emperor  Nero  was  of  this  family. 

AHITHOPHEL  (Ut  Brother  o/FoUuhness,  le.Jooluh\ 
the  very  singular  name  of  one  of  the  sagest  politicians  b 
Old  Testament  history.  In  regard  to  his  family  rela- 
tionships it  is  almost  beyond  doubt  that  he  was  the  grand- 
father of  Bathsheba,  and  it  has  been  suggested  as  probable 
that  he  was  first  introduced  at  court  through  this  coimeo 
tion.  He  was  one  of  David's  most  trusted  counsellon, 
and  his  defection  to  the  cause  of  Absalom  was  a  severe 
blow  to  the  king,  who  prayed  that  God  would  bring  his 
counsel  to  "foolishness,"  probably  alluding  to  his  mine. 
David's  grief  at  the  desertion  is  expressed  in  Pa.  xlL  9, 
Iv.  12-14.  AhithophePs  advice  was  at  first  acceptable  to 
Absalom's  party,  and  probably  laid  down  the  pc^cy  wjuch 
alone  was  likely  to  be  successful ;  but  Hushai'a  counsel  of 
delay,  given  in  the  secret  interest  of  David,  was  oltimatel/ 
adopted.  Ahithophel's  political  foresight  enabled  him  to 
see  that  this  resolution  would  prove  fatal  to  the  rebel  canse, 
and  he  at  once  returned  to  his  home  at  Gilph, "  put  his  hoDse* 
hold  in  order,  and  hanged  himself."  This  is  the  only  case  of 
deliberate  suicide  that  is  mentioned  in  the  Old  Testament 

AHMAD AbAD,  a  district  and  dty  of  British  India,  is 
the  province  of  Gujr&t,  within  the  jurisdiction  of  tbe 
governor  of  Bombay.  The  distbict  lies  between  2V  ^ 
aod  23'*  6'  N.  lat,  and  between  71'  2'  and  73'  25*  E,  long. 
It  is  bounded  by  the  province  of  Kitiwdr  on  tiie  N.  and 
W.,  by  the  Mahi  Kdnta  on  the  N.  and  E.,  by  the  Kain 
coUectorate  on  the  R  and  S.,  and  by  the  gulf  of  Cambay 
on  the  8.  The  area  of  the  district  is  returned  at  3844 
square  miles.  The  river  Sibarmati  and  its  tributaries, 
flowing  from  north-east  to  south-west  iuto  the  golf  of 
Oambay,  are  the  principal  streams  that  water  the  Strict 
The  noxth-eastem  portion  is  slightly  elevated,  and  dotted 
with  low  hiUs,  whidi  gradually  ank  into  a  vast  plain,  sub- 
ject to  inundation  on  its  western  extremity.  With  the 
exception  of  this  latter  portion,  the  soil  is  vexy  fertile,  and 
some  parts  of  the  district  are  beautifully  wooded.  The 
total  population  of  AhmadAb^d  is  returned  at  829,637 
souls,  the  average  density,  as  compared  with  the  area, 
being  216  to  the  square  mile,  and  the  proportion  of  females 
891  to  every  1000  males.  About  86  per  cent  of  the  popu- 
lation are  returned  as  Hindus,  10  per  cent  as  Mahonoe- 
tans,  and  4  as  Buddhists.  The  percentage  of  persona  of 
other  denominations  is  infiBit^rimal,  their  total  number 
being  only  1237  souls. 

The  hamlets  for  the  most  part  consist  of  sabstantiaJ  booses  of 
bricks  and  tiles,  with  only  a  amall  proportion  of  hnta.  Some  of  the 
larger  villages  contain  honaes  with  upper  stories,  and  the  ^enenl 
appearance  of  the  inhalutants  indicate  prosperity.  The  pnncipsl 
agricultural  products  are  rice,  wheat,  bajra,  and  cotton,  with  a 
little  sugar-cane,  tobacco,  and  oil-seeds.  Silk  manofiictare  fonas 
an  important  industry  of  the  city.  The  total  revenue  of  the  district 
in  1872  amounted  to  £152,344,  of  which  £147,283  was  derived  firoa 
tbe  land  ;  the  total  act  expenditure  on  civil  administratioa  in  tha 
same  year  amounted  to  £21,700.  The  fiscal  evstem  conststs  for  the 
most  part  of  settlements  direct  with  the  husbandman,  teduucaUr 
known  as  rayatw&rl ;  but  some  villages  are  "  Udukddri,**  in  viue^ 
the  *'tilukd&r"  or  landholder  collects  the  revenue,  and  pays  70 
per  cent,  of  it  to  Government,  retaining  the  remaining  30  per  ocbl 
for  himself.  The  excise  revenue  is  generally  fanned  out,  b&t  a 
^vemment  distillery  exists  in  the  city.  ll)e  land  settlecKnt  ii 
fixed  for  a  period  of  thirty  years,  and  expires  in  different  parts  d 
the  district  between  the  years  1884  and  1888.  Seventy-firs  per 
cent,  of  the  total  area  of  the  district  is  cultivable*  of  which  5S  |«r 
cent  is  actually  under  cultivation,  the  other  20  ue;-  cent  noMixaag 
fallow.  The  princijial  marts  in  AhmadiUuljjie  DhoUoi  C^^^ 
L;Lolk&»  and  viramgion.     Municipalities  hJ^  been  estsh&ihfll  in 
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Oe  towns  of  A  hm&^hid,  Dbolkd,  MandA,  Goso,  DhAnduka, 
Priotej,  and  Morisibi ;  t^  rate  of  manicipal  taxation  jper  head  of 
population  variea  from  28.  C^d.  in  Alimadabid  to  4id.  in  Mor^hd, 
the  avenm  thioaghont  the  d^ht  towns  being  !&  7id.  jper  head. 
The  mnnidpal  inoome  is  ehieny  derived  from  octroi  duties,  which 
b  some  of  the  towns  are  farmed.  Thirteen  towns  are  retamed  as 
containisg  a  population  exceeding  6000  sonls,  namely,  Ahmadibid, 
popalatioQ  116,878;  Dh6]]dL20,854 ;  Viramg&on,  19,661 ;  Dhollerd, 
12,468 ;  Dhandoka,  9782Tg<m;o,  9571 ;  Printej,  8341 ;  Mor^ishi, 
7486 ;  Sanand,  7229 ;  Kand^  6774 ;  Patrf,  6320 ;  BaiwiU,  5813 ; 
and  Ranpnr,  5796.  The  district  contains  145  schools,  in  eight 
of  which  English  is  tan^^t  The  poUoo  force  nnmbers  1189  men. 
<  The  Kolis  oqntribatB  most  laxgely  to  the  criminal  popolation. 

Abxadabad  City,  the,  capital  of  the  district,  ia  aitnated 
on  the  east  or  left  bank  of  tbe  river  Sdbarmati,  in  23^ 
N.  lat,  and  72^  36'  K  long.     It  was  formerly  one  of  the 
laigest  towna  in  India,  celebrated  for  its  commerce  and 
naniifactarea  of  gold  and  silver,  silk  and  cotton  fabrics, 
articles  of  gold,  silver,  steel,  enamel,  mother  of  peari, 
lacquered 'ware,  and  fine  wood-work.     Excellent  paper 
vi&a  also  manofactored,  and  a  large  trade  carried  on  in 
indigo,  cotton,  and  opinm.     With  the  rise  of  the  Marhatt4 
power,  however,  AlunadAb&d  became  the  scene  of  repeated 
struggles  between  the  iiarhatt&s  and  the  MntenlmanSy  whose 
power  was  then  on  the  wane,  and  from  thia  period  its  proa- 
perity  dedin^     It  was  captured  by  the  Marhattis  in' 
1755,  and  again  by  the  British  in  1780.    The  latter  soon 
^afterwards  gave  the  town  back  to  the  MarhatUia,  who  held 
it  till  it  finally  came  into  the  bmds  of  the  English  in  1 8 1 8. 
The  present  state  of  this  city  is  flonrishing.     It  contains  a 
population  of  116,873  sonls,  and  is  a  large  and  important 
station  on  the  Bombay,  Baroda,  and  Centzal  India  Rail- 
way.   It  is  the  seat  of  important  silk  mannfactnres,  and 
has  two  cotton-mills  worked  by  steam-power. 

The  principal  objects  of  architectimd  interest  are  the 
Jain  temple  of  Seth  Hathimnh  and  the  Juma  Masjid  or 
Great  MoeqacL    The  Jain  temple  is  a  modem  edifice,  having 
been  erected  about  twenty-five  years  ago  by  Hathi  Sinh,  a 
rich  Jain  merchant^  who  dedicated  it  to  Dharmn&th.    This 
modem  style  ahowa  that  the  Jain  style  of  architecture  haa 
hardly  degenerated  from  ita  ancient  excellenca     The  ex- 
ternal porch,  between  two  circular  towers,  is  of  great  magni- 
ficence, moat  elaborately  omamedted,  and  leads  to  an  outer 
eourty  with  sixteen  eelb  on  either  side.    In  the*  centre  of 
this  court  is  a  domed  porch  of  the  usual  form,  with  twenty 
pillars.    The  tiQurt  leads  to  an  inner  porch  of  twenty-two 
pillars,  two  atoxies  in  height,  with  a  roof  of  a  shape  very 
fashionable  in  modem  Jain  temples,  though  by  no  means 
remarkable  for  beauty.     This  inner  porch  conducts  to.  a 
triple  sanctuary.    The  exterior  of  the  temple  expresses  the 
interior  more  conipletely  than  even  a  Qbthio  design ;  and 
whether  looked  at  from  its  courts  or  from^  the  outsidei,  it 
possesses  variety  without  confusion,  and  an  tippropiiateness 
of  every  part  to  the  puzpose  for  which  it  was  intended. 
The  Juina  Masjid  or  Qreat  Mosque  of  AhmadAbid,  although 
not  remarkable  for  its  size,  is  one  of  the  most  beautiful 
mosques  in  the  East,  the  Jain  style  of  architecture  being 
plainly  visible  iu  its  constroction.    Its  external  dimensions 
are  382  feet  by  258  !eet 

AHMADNAQAR,  a  district  and  city  in  British  India, 
in  the  province  of  Qigrit,  within  the  jurisdiction  of  the 
Oovemorof  the  Presidency  of  Bombay.  The  oollectoratb 
extends  from  18"  6'  to  19'  60'  N.  lat.,  and  from  73<*  40' 
to  75*"  37'  £.  long.,  and  contains  the  following  eleven 
tdlukds  or  8ub4istricts:  —  Nagar,  Jimkhair,  P^umair, 
Srlgonda,  Kaijat,  Nowasa,  Koparg&m,  Sangamnair,  Rahurl, 
Siogdm,  and  AnkoU.  A  natural  boundary  is  formed  on 
the  west  of  the  Ankol4  t^ukA  by  the  Westem  Ghits,  and, 
further  south,  by  the  edge  of  the  table-land  of  P^Unair; 
on  the  S.W.  the  district  is  bounded  by  the  Gor.  river; 
on  the  S.  by  the  Bhlma  anc^  Sholdpur  collectorates;  on 
the  £.  by  ^e  .Ni^izn's  dominions;  on  the  N.E.  by  its 


Godivarf  river;  and  on  the  N.  by  the  NAsik  district  The 
total  area  of  the  district  is  returned  at  4,209,036  acres, 
or  6576*62  square  miles.  Of  the  total  area,  3,068^62 
acres,  or  4794*00  $quare  miles,  are  cultivated;  121,474 
acres,  or  189*80  square  miles,  are  cultivable,  but  not 
actually  under  tillage;  and  1,019,400  acres,  or  1692*81 
square  miles,  are  uncultivable.  The  last  portion  indudea 
(besides  unarable  lands)  village  sites,  roads,  tanks,  rivers, 
^c.  The  population  of  the  du^trict,  according  to  the  census 
taken  on  the  night  of  the,  2l8t  February  1872,  numbered 
773,938  souls,  divided  into  the  following  five  classes:— 
Hindus,  716,820,  or  92*62  per  cent  of  the  total  popa* 
lation;  Mahometans,  42,436,  or  6*49  per  cent;  Bud- 
dhists, 12,647,  or  1*62  per  cent;  Christians,  941,  or  0-12 
per  cent;  and  other  denominations,  1196,  or  0*16  per 
cent  The  bidk  of  the  population  consists  of  Marhatt^a 
^nd  Eunbls,  the  latter  being  the  agriculturists.  On  the 
north  the  district  is  watered  by  the  GodAvari  and  its  tribu- 
taries the  Prawaia  and  the  M^i;  on  the  north-east  by  the 
Dor,  another  tributary  of  the  Godivarl;  on  the  east  by  the 
S^phani,  which  flows  through  the  valley  below  the  B^ 
Ghit  range;  and  in  the  extreme  south  1^  the  BhfmA  and 
its  tributary  the  Gor.  The  Sini  river,  another  tributary 
of  the  Bhlxni,  flows  through  the  Nagar  and  Kaijat  tilukAa 
The  coUectorate  on  the  whole  is  fairly  well  watered,  although 
in  some  viUagea  among  the  hills  and  spurs  of  the  Westem 
GhAts  the  supply  is  insufficient  The  district  is  intersected 
by  the  Bombay  and  Agra  road;  a  second  road  connects 
PunA  via  Serur  with  the  town  of  Ahmadnagar,  and  is  con* 
tinned  thence  towards  MAligAm;  a  third  road  leads  from* 
PunA  to  N&rAyang&m,  besides  various  cross-tracts  and 
minor  roads  connecting  the  different  towns  of  the  district 

The  only  important  xndustiy  ia  weaving.  The  principal  agri- 
'cultural  products  are  wheat,  gram,  bajrd,  joAr,  and  tor  daL  Th». 
early  or  spring  crop  ia  bi^ra  and  tur  dil ;  wheat,  gzam,  and  joar 
being  sown  later  m  the  season.  Several  other  food  graina  are 
also  raised ;  and  angar-eane,  betel  leaves,  a  little  cotton,  and  all 
deacriptiona  of  vegetables  are  sown  on  suitable  aoils.  The  staple 
food  of  the  people  ia  bajrA  and  jo4r  (coarse  kinds  of  millet),  llie 
total  revenue  of  the  disttict  is  retamed  at  nearly  £170,000 ;  about 
£140,000  beln|<  derived  from  the  land  revenue.  The  total  annual 
expenditure  is  returned  at  £50,000.  The  present  land  settlement 
was  introduced  about  1844-45,  and  the  thirty  years'  leases  are  now 
beginning  to  &U  in.  In  a  few  villages  which  were  transferred  to 
Ahmadnagar  from  the  Ndsik  coUectorate  the  leases  have  already 
expired,  and  a  revision  of  the  settlement  is  in  progress  (1873).  The 
following  eight  towns  are  returned  as  contaming  a  population  ot 
upwards  of  oOOO  souls  :~Ahmadnagar,  population  82,841 ;  Sangam- 
nair, 9978;  PAthardi,  7117;  Ehurdi,  6889;  Srigonda,  61701 
Bhingar,  6752;  Kaijat,  6535;  and  SonAi,  6264.  The  municipal 
system  has  been  introduced  into  the  towns  of  Ahmadnagar,  San- 
gamnair, and  Bhingar.  '  In  the  two  first  named,  the  municipal 
revenue  is  derived  from  a  house  tax  and  octroi  duties  on  goods  and 
articles  imported  into  the  town  for  consumption.  In  Bhingar  the 
municipal  revenue  is  raised  by  the  levy  of  a  classified  tax  on  pro- 
fessions  and  trades  carried  on  within  the  town.  The  municipal 
revenue  and  expenditure  in  1872,  t<^ether  with  the  inddenoe  of 
municipal  ta^  per  head  of  the  population  in  each  of  the  three 
towns,  was  as  follows  :—•  Ahmadnagar,  municipal  income,  £3611, 
18&;  municipal  expenditure,  £8557,  12s.;  incidence  per  head  of 
population,  2a.  2id.  Sangaxnnair,  municipal  income,  £275,  4s.,— ^ 
64d.  per  head ;  expendituro,  £217.  Bhingar,  municipal  revenue^ 
£259,  18s.— 8|d.  per  head;  expenditure,  £259,  188.  Ahmadna- 
gar district  contains  1  high  school,  1  first-grade  Anglo-vernacular 
school,  3  middle-class  schools,  164  lower-class  schools,  and  1  girls* 
school.  Education  is  making  fair  progress,  and  the  numbo'  of 
schools  is  annually  increasing  as  funds  become  available.  For  the 
protection  of  person  and  property,  a  regular  police  force  of  694 
men  of  all  grades  is  maintamed,  at  a  cost,  dnrinc  1872-73,  of 
£9869.  A  village  police,  numbering  2042  men,  is  sJuso  kept  up,  at 
a  cost  of  £1978  per  annum.  There  are  no  specif  criminal  classes 
in  the  district  except  a  few  Bhils,  and  they  are  now  much  less 
troublesonle  than  formerly. 

'  Ahm ADKAOAB  CiTT,  the  Capital  of  the  district  of  the 
sune  name,  is  situated  in  19''  6'  K.  lat,  and  74"*  46'  R 
long.  It  is  a  town  of  considerable  antiquity,  having  been 
founded,  in  1494,  by  Ahmad  Nizkm  ShAh,  on  the  site  of 
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a  more  andent  dty.  Bhingar.  This  Ahmad  estahllshcd  a 
new  monarefay,  which  lasted  until  its  Oyerthrow  by  Shih 
JfthAo  in  1636.  In  1759  the  Peshwi  obtained  possession 
of  the  place  by  bribing  the  Mahometan  commander;  and 
in  1797  it  was  ceded  by  the  PeahwA  to  the  Marhatt^ 
chief  Daulat  R&o  Sindhi^  During  our  war  with  the 
Marhflttia  in  1803  Ahmadnegar  was  invested  by  a  British 
force  nnder  Qeneral  Wellesley,  and  captured.  It  was  after- 
wards restored  to  the  Marhattis,  but  again  came  into  the 
posseedon  of  the  British  in  1817,  according  to  the  tenns 
of  the  treaty  of  Punl  The  town  has  rapidly  advanced  in 
prosperity  under  British  rule.  It  now  contains  a  popula- 
tion of  82,841  souls,  is  an  important  station  on  the  Great 
Indian  Peninsular  Railway,  and  has  been  created  a  muni- 
dpaHty,  as  is  mentioned  above. 

AHMED  SHAH,  founder  of  the  Durdni  dynasty  in 
Afghanistsn,  bom  about  1724,  was  the  son  of  Sammaun- 
Khaa,  hereditary  chief  of  the  Abdali  tribe.  YHiile  still  a 
boy  Ahmed  feU  into  the  hands  of  the  hostile  tribe  of 
GhibsaiB,  by  whom  he  was  kept  prisoner  at  Kandahar.  In 
March  1738  he  was  rescued  by  Nadir  Shah,  who  soon 
afterwards  gave  him  the  command  of  a  body  of  cavalry 
composed  <^efly  of  Abdalia.  On  the  assasunation  of 
Ka&  in  1747,  Ahmed,  having  failed  in  an  attempt  to 
seice  the  Peraian  trea^nires,  retreated  to  Afghanistan,  where 
he  easily  persuaded  the  native  tribes  to  assert  their  inde- 
pendence, and  accept  him  as  their  sovereign.  He  was 
crowned  at  Kandahar  in  October  1747  and  about  the  same 
lime  he  changed  the  name  of  .his  tribe  to  Dur&nL  Two 
things  may  be  said  to  have  conliributed  greatly  to  the  con- 
solidation of  his  power.  He  interfered  as  little  as  possible 
with  the  independence  of  the  different  tribes,  demanding 
from  each  only  its  due  proportion  of  tribute  and  military 
service ;  and  he  kept  his  army  constantly  engaged  in  bril- 
liant schemes  of  foreign  conquest  Being  possessed  of  the 
Koh-i-noor  diamond,  and  being  fortunate  enough  to  inter- 
cept a  treasure  oo  its  way  to  the  Shah  of  Persia,  he  had  all 
the  advantages  which  great  wealth  can  give.  He  first 
crossed  the  Indus  in  1748,  when  he  took  Lahore;  and  in 
1761,  after  a  feeble  resistance  on  the  part  of  the  Mahome- 
tan viceroy,  he  became  master  of  the  entire  Panj&b.  In 
1760  he  had  taken  Nishaptir,  and  in  1762  he*  subdued 
Kashmir.  His  great  expedition  to  Dehli  was  undertaken 
inl766inorderto  avenge  himself  on  the  Great  Mogul  for 
the  recapture  of  L^ore.  Ahmed  entered  Dehli  with  his 
army  in  triumph,  and  for  more  than  a  month  the  city  was 
given  over  to  pillage.  The  Shah  himself  added  to  his  wives 
a  princess  of  the  imperial  family,  and  bestowed  another 
upon  his  son  Timur  Shah,  whom  he  made  governor  of  the 
Panjab  and  Sirbind.  As  his  viceroy  in  Dehli  he  left  a 
Rohilla  chief  in  whom  he  had  all  confidence,  but  scarcely 
had  he  crossed  the  Indus  when  the  Mahometan  vizier 
drove  the  chief  from  the  dty,  killed  the  Great  Mogul,  and 
set  another  pnnoe  of  the  family,  a  tool  of  his  own,  upon 
the  throne.  The  Mahratta  chiefs  availed  themselves  of 
t  these  circumstances  to  endeavour  to  possess  themselves  of 
the  whole  country,  and  Ahmed  was  compelled  more  thazf 
once  to  cross  the  Indus  in  order  to  protect  his  territory  from  • 
them  and  the  Sikhs,  who  were  constantly  attacking  his 
garrisons.  In  1758  the  Mahrattas  obtained  possession  of 
the  Pang&b,  but  on  the  6th  January  1761  they  were  totally 
routed  by  Ahmed  in  the  great  battle  of  P^nipat  In  a 
later  expedition  he  inflicted  a  severe  defeat  upon  the  Sikhs, 
but  had  to  hasten  westwards  immediately  afterwards  in 
order  to  quell  an  insurrection  in  Afghanistan.  Meanwhile 
the  Sikhs  again  rose,  and  Ahmed  was  now  forced  to  abandon 
all  hope  of  retaining  the  command  of  the  Panjdb.  After 
lengthened  suffering  from  a  terrible  disease,  said  to  have 
been  cancer  in  the  face,  he  died  in  1773,  leavimj  to  his 
.''an  Tunur  the  kingdom  he  had  founded. 


AHRIMAN  or  Abimanes  (AngnxrMain^^  Ho8t3e  or 
Destroying  Spirit),  in  the  ^end-Avesta,  the  piindpUd  e^ll, 
opposed  to  Ormtizd,  the  principle  of  good,  the  ono  beaag 
symbolised  by  darkness  and  the  other  by  light  Both  vere' 
visible  manifestations  of  the  ZenxM-Akareiu  (Infimte 
Time)^  and  existed  from  all  eternity,  according  to  the  doo- 
trine  of  the  Magians.  Zoroaster  himself,  howeVier,  seems 
to  have  taught  that  0rmu2d  alone  was  eternal,  whOe 
Ahriman  was  created.  In  the  Avesta  this  woild  is  iepi» 
sented  as  the  theatre  of  a  fierce  conflict  between  the  two 
spirits,  which  is  to  last  for  12,000**  years*  In  the  end 
Ahriman  is  to  acknowledge  the  supremacy  of  Orarazd  (See 

ZOfiOASTBR.) 

AH  WAZ,  a  town  in  Persia,  on  the  left  bank  of  the  river 
Earoon,  about  100  miles  N.K  of  BaasorsL  ^oagh 
now  an  insignificant  place,  it  occupies  the  site  of  witat  vu 
once  a^  ^ktensive  and  important  dty.  Of  this  ancient  aij 
vast  remains  are  left,  extending  12  miles  along  the  bankd 
the  river.  Among  liie  most  remarkable  are  the  raim  of  i 
bridge  and  a  palace,  besides  vestiges  of  canals  and  vater- 
mills,  which  teU  of  former  commercial  activity.  Thete  ii 
also,  in  a  ruined  ^tate,  a  bund  or  stone  dyke  of  great 
strength  thrown  across  tiie  river  for  purposes  of  inigation. 
It  extends  100  feet  in  length,  and  many  single  blocb  in  it 
measure  from  8  to  10  feet  in.  thickness.  Ahwaz  reached 
the  height  of  its  prosperity  in  the  time  of  the  esriie^ 
Mahometan  calipha 

AI  (Sept.  *A)7«U;  'Ayyof,  and  Taf ;  Vulg.  Fat).  *  "^J"^ 
city  of  the  Canaanites,  east  of  Beth^  It  existed  in  tLs 
time  of  Abraham,  who  pitched  his  tent  between  the  tro 
cities  (Qen.  xii.  8,  ziiL  3);  but  it  is  chiefly  noted  for  itJ 
capture  and  destruction  oy  Joshua  (viL  2-i ;  viil  1-29:, 
who  made  it  "a  heap  for  ever,  even  a  desolation."  A; 
a  later  period  Ai  was,  however,  rebmlt^  and  is  mcDtioc£d 
by  Isaisdi  (x.  28),  and  also  after  the  captivity.  The  site 
was  known,  and  some  scanty  ruins  stUl  existed,  in  thetisa 
of  Eusebius  and  Jerome  {Ofiomast. ,  sjr.  *AyyaQ.  Dr  Bobio- 
son  was  unable  to  discover  any  certain  traces  of  either.  He 
remarks  (Bid,  RestardtM,  ii  313),  however,  that  itsatiu* 
tion  with  regard  to  Bethd  may  be  well  determined  by  the 
facts  recorded  in  Scriptore.  That  Ai  lay  to  the  east  of 
Bethel  is  distinctly  Qta^ ;  and  the  two  cities  were  not » 
far  distant  from  each  other  but  that  the  men  of  BetLd 
mingled  in  the  pursuit  of  the  Israelites  as  they  feigned  to 
flee  before  the  king  of  Ai,  and  thus  both  cities  were  left 
defenceless  (Josh,  viii  17).  A  little  to  the  south  ofi 
village  called  Deir  Diwan,  and  one  hour^s  journey  froct 
Bethel,  the  site  of  an  ancient  place  is  indicated  by  reservcin 
hewn  in  the  rock,  excavated  tombs,  and  fonndationi  cf 
hewn  stone.  This,  Dr  Bobinson  thinks,  may  mark  the  s:e 
of  Ai,  as  it  agrees  with  all  the  intimations  as  to  its  poeitics. 
In  this  view  more  recent  authorities  generally  ooiscide. 
Kiepert's  map  gives  it  a  place  near  these  ancient  nm- 
Stanley  places  it  at  the  head  of  the  Wady  EarUk, 

AID  AN,  a  king  of  Scottish  Dalriada,  who  reigned  fihont 
the  close  of  the  6th  century.  He  usurped  the  sucoessuo 
from  the  son  of  Ck)nall,  and  was  crov^ed  by  Columba,  ^ 
personally  preferred  another,  and,  it  is  said,  was  compelled 
to  perform  the  ceremony  by  an  interposition  of  di^ 
power.  During  Aidan's  reign  the  Scottish  Dalriads  v3f 
completely  freed  from  subjection  to  the  Irish  mootfck 
(See  Adamnan,  lib.  iii.,  c.  5;  and  Bede.) 

AIDAN,  St,  first  bishop  of  Lindisfame  or  Holy  Uu^i 
embraced  a  religious  life  in  the  mcmastery  of  lona.  Os^i 
king  of  Northumbria,  having  requested  amissioD  of  ina^s 
from  tona  to  labour  for  t£e  conversion  of  his  sa^jtx'ts 
Aidan  was  chosen  by  the  abbot  as  leader  of  the  expedituio, 
and  was  consecrated  a  bishop  about  634-5  xi>.  Be(i* 
speaks  of  the  holiness  of  his  life,  of  the  influtcce  of  hi? 
preaching  as  seen  io  the  conversion  of  multitudes,  tnd  iliJ> 
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\)f  Dnm0roii8  mlredes  which  he  perfonnec     Aidan  died 
oD  the  31st  August  651. 

AID&DE-CAMP;  a  o^dentiai  officer  attached"  to  the 
"  personal "  or  private  staff  of  a  general  In  the  field  he  is 
the  bearer  of  hu  chiefs  written  or  Terbal  orders,  and  when 
employed  as  the  general's  mouthpiece,  must  be  implicitly 
obeyed.  In  garrison  and  quarters  his  duties  are  more  of  a 
social  character — he  superintends  the  general's  household^ 
writes  and  answers  invitations,  &&  To  increase  their 
state,  colonial  goTemors  and  the  Lord-Lieutenant  of  Ireland 
have  aides-de-camp  with  functions  analogous  to  those  of 
equerries  to  royalty.  Officers  above  the  rank  of  captain 
are  seldom  taken  as  aides,  and  none  of  less  than  two  years' 
service.  The  sovereign,  as  head  of  the  army,  may  have  an 
indefinite  number  of  aides-de-camp.  In  1874  there  were 
tliirty-three  military  aides^le-camp;  of  these,  twelve,  taken 
from  the  militia,  were  honorary,  the  remainder,  from  the 
regular  army  and  marines,  were  chosen  for  distinguished 
war  services.  The  appointment  carries  with  it  promotion  to 
the  army  rank  of  '*full"  colonel  The  Queen  has  also  at 
PTBseot  (is'? 4)  eleven  naval  aides<de-camp,  in  compliment 
to  the  sister  service ;  but  the  appointment  is  more  especially 
of  a  military  character.  An  admiral's  aide^e-camp  i»  his 
flag-lieutenant 

ATDIN,  or  Guzkl-Hissab,  a  town  of  Turkey  in  Asia, 
in  the  paahalic  of  AnatoUa,  about  70  miles  S.B.  of 
Smyrna.  It  is  beautifully  situated  near  the  river  Meander, 
and  is  the  residence  of  a  pasha.  Since  1866  it  has  been 
connected  with  Smyrna  and  Ephesus  by  rail  On  a  tieigh- 
bonring  height  are  to  be  seen  the  ruins  of  the  ancient 
Tralles^  Aidin  is  a  place  of  very  extensive  trade,  and  is 
celebrated  for  its  figs,  which  are  grown  in  great  abundance 
in  the  beautiful  orchards  between  the  town  and  the  river, 
and  form  an  important  article  of  export.  The  streets  of 
the  town,  overshadowed  by  trees,  and  having  numerous 
well-freqaented  bazaars,  present  a  very  picturesque  appear- 
ancei  Among  the  inhabitants  are  considerable  numbers  of 
Greeks,  Armenians,  and  Jewa;  and  there  are  several 
churches  and  synagogues  in  addition  to  the  fine  Tiirkish 
moaqaea.     Population,  30,000. 

AIDS  (AuxUia),  a  pecuniary  tribute  under  the  feudal 
system,  paid  by  a  vassal  to  his  lord  on  particular  occasions ; 
origiiudly  a  voluntary  grant  which  in  process  of  time 
be^me  exigible  as  a  right.  The  aids  of  this  kind  were 
chiefly  three,  viz.  :-«l«e,  When  the  lord  made  his  eldest  son 
a  knight;  2d,  To  provide  a  dower  when  he  gave  his  eldest 
daughter  in  marriage;  ^  To  ranspm  the  person  of  the 
lord  when  taken  prisoner.  The  amotmt  of  the  first  two 
was  definitely  fixed  by  3  Ed.  L,  c  36,  but  that  of  the  last 
was  of  course  uncertain.  The  right  of  levying  aids  was 
abolished  by  12  Car.  II.,  c.  24. 

AIKIN,  John,  M.D.  (1 747-1 822), was  bom  at  Ribworth- 
Harcourty  received  lus  elementary  education  at  the  dissent- 
ing academy  or  Warrington,  where  his  father  was  tutor, 
arid  proeecuted  his  medical  studies  in  the  university  of 
Edinburgh,  and  in  London  under  the  celebrated  Dr  William 
Hunter.  He  commenced  his  professional  career  as  a  surgeon 
at  Chester;  but  being  unsuccessful,  he  removed  to  Warring- 
ton. Finally,  he  went  to  Leyden,  took  the  degree  of  M.D. . 
in  that  university  (1780),  and  attempted  to  establish  him- 
self as  a  physician  in  London.  His  success  in  this  new 
field  does  not  seem  to  have  been  considerable;  chiefly, 
no  doubt,  because  he  concerned  himself  more  with  the 
advocacy  of  liberty  of  conscience  than  with  his  professional 
duties.  He  therefore  began  at  an  early  period  to  devote 
himself  to  literary  pursuits.  Dr  Aikin's  reputation  chiefly 
rests  on  bis  endeavour  to  popularise  scientific  inquiries. 
In  conjunction  with  his  sister,  Mrs  Barbauld,  he  com- 
menced the  publication  of  a  series  of  volumes  on  this 
principle,  entitled  Evenings  at  Homt  (6  vols.,  1792-5),  a 


popular  and  interesting  work^  chiefly  commendable  for 
the  purity  of  the  principles  it  inculcates,  and  the  pleasing 
views  it  gives  of  human . juiture.  It  has  been  translated 
into  almost  every  European  language.  His  love  of  nature^ 
and  his  power  in  delineating  its  features,  s^  well  illustrated 
in  The  Natural  History  of  the  Year,  as  well  as.  in  his  mia* 
cellaneous  £uays.  In  .1798  Dr  Aikin  retired  .from  pro- 
fessional life,  and  devoted  himself  with  great  industry  to 
literary  undertakiAgs  of  numerous  and  varied  kinds,  among 
which -hia  valuable  Bvographictd  DvctUmary  (\Q  vols. 
1799-1815)  holds  a  conspicuous  place.-  Besides  these,  he 
published  Biag,  Mtmoirs  of  Medicine  ( 1 780) ;  Lives  of  John 
Selden  and  ArMiskop  Usher;  Memoirs  of  ffuet,  Bishop  of 
Avranckes;  Geographical  Delineations  of  All  NaJtions^  6ic 
He  edited  the  Monthly  Magazine  from  1796  to  1807,  and 
started  the  Athenceum  in  1807.  The  latter  was  discon- 
tinued, however,  in  1809. 

AIKIN,  Lucy,  daughter  of  thie  preceding,  a  well-known 
historical  writer,  was  bom  at  Warrington  on  6th  Nov. 
1781.  After  rendering  valuable  assistance  to  her  father 
in  several  of  his  later  works,  she  commenced  her  own 
career  as  an  authoress  by  the  publication  of  several  books 
fdr  the  young,  the  most  important  of  which  were  the 
Adventures  of  RoUmdo,  a  translation,  and  Lorimer,  a  tale. 
In  1818  she  published  her  Memoirs  of  the  Court  of  Queen 
Elitahethy  the  first  and  best  of  the  series  of  historical  works 
on  which  her  reputation  rests.  It  was  veiy  popular,  and 
passed  through  several  editions.  The  Memoirs  of  the  Court 
of  King  James  I,  (1822)  was  highly  commended  in  the 
Edinburgh  Review,  which  pronounced  it  '*a  work  very 
nearly  as  entertaining  as  a  novel,  and  far  more  instruc- 
tive Uian  most  histories."  Her  Memoirs  of  the  Court  of 
Charles  I.  (1833)  showed  a  falling  ofi*;  and  her  httest  work, 
the  Lif^  of  Addison  (1843),  was  declared  disappointing 
by  Macaulay  in  the  Edinburgh  Review,  voL  IxzviiL  Miss 
Aikin  died  at  Hampstead,  where  she  had  resided  for^ forty 
years,  on  the  29th  J^n.  1864.  A  Life  by  P.  H.  le  Breton 
appeared  in  a  volume  entitled  Memoirs,  MiscelUmies,  aiid 
Letters  of  Lucy  Aikin  (Lond.  1864). 

A  IK  M  A  N,  William,  a  celebrated  portrait-painter,  born 
at  Caimey,  Forfarshire,  on  the  24th  Oct  1682.  He 
was  intended  by  his  father  for  the  bar,  but  followed  hia 
natural  bent  by  becoming  a  pupil  under  Sir  John  Medina* 
the  leading  painter  of  the  day  in  Scotland.  In  1707 
he  went  to  Italy,  resided  in  Rome*  for  three  years,  after^ 
wards  travelled  to  Constantinople  and  Smyrna,  and  in 
1712  returned  home.  In  Edinburgh,  where  he  practised 
as  a  portrait-painter  for  some  years,  he  enjoyed  the  patron- 
age of  the  Duke  of  Argyll;  and  on  his  removal  to  London 
ih  1723  he  soon  obtained  many  important  commissions. 
Perhaps  his  most  successful  work  was  the  portrait  of  the 
poet  Qay.  He  also  painted  portraits  of  himself,  Fletcher 
of  Saltoun,  William  Carstairs,  and  Thomson  the  poet. 
The  likenesses  were  generally  truthful,  and  the  style  was 
modelled  very  closely  upon  that  of  Sir  Godfrey  Kneller. 
Aikman  held  a  good  position  in  literary  society;  and 
counted  among  his  personal  friends  Swift,  Pope,  Thomson, 
Allan  Ramsay,  Somerville,  and  Mallet  He  died  in  June 
1731,  leaving  unfinished  a  large  picture  of  the  royal  family. 

AILRED,  E^LLSED,  Ethelr^us,  Aluredus,  an  Eng- 
lish ecclesiastic  and  historian,  bom  at  Hexham  in  1109. 
He  was  educated  at  the  Scotch  court*  with  Henzy  the  son 
of  King  David.  The  king  is  said  to  have  offiered  him  a 
bishopric,  which  he  refused,  preferring  to  become  a  monk 
in  the  .Cistercian  abbey  of  Rievaulx,  Yorkshire.  In  1146 
he  was  chosen  abbot,  and  he  held  that  position  till  his 
death  in  1 166, — ^the  accounts  which  state  that  he  was  trans* 
^erred  to  Rev&sby  in  Lincolnshire  being  probably  founded 
OD  a  confusion  of  names.  Leland  says  that  he  had  seen  his 
tomb  at  Rievaulx  adorned  with  gold  and  silver  oman^enta 
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AOred  was  tlie  satlior  of  ft  lacge  nvmber  of  histoiical  and 
theological  wotju.  The  former  are  of  little  value,  owing 
to  his  crednht/,,  except  for  fhe  occasional  glimpses  ^eiy 
giye  of  contemporary  life  and  manners.  EiB  theological 
works,  inclading  a  volnme  of  homilies,  a  treatise  on  charity, 
and  a  treatise  on  friendship,  are  soi^ewhat  in  the  style  of 
St  Bernard.  (For  a  full  account  of  the  historical  writings 
see  Sir  T.  D.  Hardy's  Descriptive  Catalogue.) 

AILSA  CRAIQ,  a  remarkable  island^rock  at  the  mouth 
of  the  Firth  of  Clyde,  off  the' coast  of  Ayiahire,  Scotland. 
It  is  of  a  conoidal  form,  with  an  irregular  elliptic  base, 
and  rises  abruptly  from  the  ^ea  to  the  height  of  1 139  feel 
The  on(y  side  from  which  the  rock  can  be  ascended  is  the 
east;  the  other  sidea  being  for  the  most  part  perpendicular, 
and  generally  presenting  lofty  columnar  forms,  though  not 
so  r^Olar  as  those  of  StaSfiu  The  rock  is  a  greenstone  or 
syenite,  with  a  basds  of  grayish  compact^  fekpar  trayersed 
by  numerous  trap  veins.  A  columnar  cave  exists  towards 
the  north  side,  and  oo  thd  eastern  are  the  remains  of  a 
tower,  with  several  vaulted  rooma.  Two  springs  occur  on 
the  ialadd,  and  some  scanty  graas  affords  subsistence  to 
numerous  rabbits.  The  predpitous  parts  of  the  rock  are 
frequeoted  by  large  flocks  of  solan  geese  and  other  aquatic 
wild  fowl.     It  is  situated  in  56*  16'  N.  lat.,  5f  T  W.  long. 

A. IN*,  a  department  on  the  eastern  frontier  of  France, 
bounded  on  the  N*.  by  the  departments  of  Jura  and  Sd6ne^ 
el- Loire,  oa  the  W.  by  Sadne-et-Coire  and  Rhdne,  on  the 
S.  by  f  d^e,  and  on  the  £.  by  the  departments  of  Savoje 
and  Baute  Savoie  and  the  Swiss  cantons  Qeneva  and 
Vaud,  It  extends  at  the  widest  points  52  miles  from  N. 
to  S.,  and  about  the  same  distance  from  £.  to  W.,  «rith 
an  area  of  3241  square  miles.  The  eafit  of  the  depa^ 
ment  is  very  mountainona,  being  traversed  by  the  southern 
portion  of  tbe  Jura  range,  but  in  the  north-west  the  surface 
is  comparatively  level,  and  in  the  south-west  flat  ami 
marshy.  Aih  is  wholly  within  *the  basin  of  the  Rhdne, 
that  river  itself  beii:^the  boundary  on  the  east  and  sOuth, 
while  it  receives  the'Ain,  which  passes  southward  through 
the  centre,  and  the  Sadne,  i^ch  forms  t£e  western 
boundary  of  the  department  The  climate  is  usually  cold, 
but  on  the  whole  healthy,  except  in  the  damp  marshy 
districts  on  the  west.  The  soil  in  the  valleys  and  plains  of 
the  department  is  fertile,  producing  wheat,  barley,  maize, 
rye,  and  fruits  of  various  kinds,  as  well  as  wine  of  excellent 
quality;  the  tops  of  many  of  the  mountains  are  covered 
with  forests  of  fir  and  oak,  and  the  lower  slopes  yield 
excellent  pasture  for  sheep  and  cattle.  The  chief  mineral 
product  is  asphalt,  besides  which  potter's  day,  iron,  build- 
ing-stone, and  the  best  lithographic  stone  in  France,  are 
produced  in  the  department.  There  are  many  com  and 
saw  mills  on  the  mountain  streams;  and  cotton,  linen,  and 
ailk  fabrics,  coarse  woollen  doth,  paper,  and  clocks,  are 
manufactured  to  a  limited  extent.  Ain,  which  formed 
a  part  of  the  ancient  province  of  Burgundy,  is  divided  into 
five  arrondi^sements — Bourg  and  Trevoux  in  the  west,  and 
Qex,  Nantua,  and  Belley  in  the  east;  containing  in  all  36 
cantons  and  452  communea  Bourg  is  the  capital,  and 
Belley  is  the  seat  of  a  bishop.  Population  of  Ain  in 
1872,  363,290,  of  whom  185,074  were  males,  and  178,216 
were  females.  Of  the  total  population,  115,407  could 
neither  read  nor  write,  and  46,450  more  could  not  write. 

AIN  AD,  a  town  of  Arabia,  in  the  province  of  Hadra- 
maut,  about  207  miles  N.K  of  Aden.  Near  it  is  the 
tomb  of  a  Moslem  prophet  much  frequented  by  pilgrims, 
at  which  a  great  annual  fair  is  also  held.  The  population 
is  said  to  be  about  10,000. 

AINMULLER,  Maximilian  Emmanuel,  founder  of  a 
new  school  of  glass -painting,  was  born  at  Munich 
on  the  1 4th  February  1807  He  was  induced,  by  the 
advice  of  Gartner,  director  of  the  royal  porceUki  manu- 


factory, to  devote  himself  to  the  stady  of  g1a»puBb 
ing,  both  as  a  mechanical  process  and  as  an  art,  ind  he 
made  such  progress  that  in  1828  he  waa  appointed  director 
of  the  newly. founded  royal  painted  glass  mann factory  n 
Munich.  The  method  which  he  gradually  perfected  te 
was  a  development  of  the  enamel  process  adopted  in  the 
Renaissance,  and  consisted  in  actually  painting  the  deagn 
upon  the  glass,  Which  waa  subjected,  as  each  colour  vat 
laid  on,  to  carefully-a4ju8ted  heating.  The  Cault  of  \im 
oew  style  is  its  production  of  transparent  pictares  seeo  by 
transmitted  and  not  by  reflected  light;  bat  the  popolar 
verdict  in  its  favour  has  been,  notwithstanding,  proved  hj 
the  ejLtent  to  which  it  has  been  adopted.  The  earliest 
specimens  of  Ainm  oiler's  work  are  to  be  found  in  ilie 
cathedral  of  Elatisbon.  With  a  few  ezceptioiiSy  all  the 
windows  in  Glasgow  cathedral  are  from  faia  hand.  Speci< 
mens  may  also  be  seen  in  St  I^ul's  cathedral  and  St  Peter's 
College,  Cunbridge.  On  the  Continent  it  oust  suffice  to 
mention  Cologne  cathedral  as  containing  some  of  hia  finest 
productions.  AinmiiUer  had  considerable  sIdU  as  an  oil- 
painter,  especially  in  interiors;  and  his  pictures  of  tbe 
Chapel  Eoyal  at  Windsor  and  of  Westmmst^  Abbey  bave 
been  much  admired.     Se  died  9th  December  1870. 

AINOS,  the  name  of  a  small  but  remarkable  tribe  ib 
Japan,  found  chiefly  in  the  island  of  Yessa  They  are  dif- 
ferent in  race  and  character  from  the  ordinary  Japanese,  and 
seem  to  have  been  the  earliest  inhabitants  of  the  countiy. 
Since  the  invasion  of  the  islands  by  the  Jc^panese,  however, 
the  Ainos  have  been  gradually  supplanted  by  the  invadefs^ 
and  are  now  completely  subject  to  them,  although  tky 
still  preserve  the  appearance  of  internal  self-govemmeat, 
living  in  soipietiea  of  from,  ten  to  twenty  families,  under  i 
hereditaiy  chief.  Their  ianguaga  is  quite  distinct  tim 
the  Japanese,  and  intercourse  between  the  two  peoples  is 
earned'  on  by  a  sort  of  mongrel  dialect  The  Ainos  an 
not  tall,  averag^g  a  little  over  5  feet;  but  they  are  well- 
proportioned  and  strongly«built,  with  a  type  of  ccante* 
nance  European  rather  than  Aaiatic  They  an  distis* 
guished  by  an  exuberance  of  hair  on  the  head  and  body,  a 
circumstance  which  has  given  rise  to  their  name  of  **  Ebizy 
Kuriles."  The  women  are  ugly,  and  are  much  addicted  to 
tattooing.  The  dress  of  the  Ainos  consists  of  a  robe  of  skm 
or  cotton,  reaching  to  the  knees  and  secured  by  a  girdle; 
their  huts  are  small  and  cmcomfortable,  with  little  or  nc 
Tumiture ;  and  their  food  is  mostly  the  produce  of  fishing  and 
hunting,  together  with  rice  got  by  barter  from  the  Japaaesa 
They  are  probably  leas  than  50,000  in  number. 

AINSWOETH,  HjfiNBY,  divine  and  scholar,  waa  bora 
"about  1560" at  Pleasxngton,  near  Blackburn,  Lancashire, 
having  been  second  son  of  Lawrence  Ainsworth  of  Pleas- 
ington  HalL  Young  Henry  Ainsworth  is  believed  to  havs 
received  his  education  at  Queen  Elizabeth's  Grammar 
School  in  Blackburn,  of  which  his  father  was  an  oiiginaJ 
founder.  According  to  tradition,  he  was  a  Boman  Catholic, 
and  a  younger  brother,  John,  a  Protestant;  and  the  two 
brothers,  entering  into  a  written  controversy,  mutually  con- 
verted each  other — Henry  having  embraced  Protestantism, 
and  John,  Popery.  The  subsequent  earlier  history  of  iJ» 
worth  is  still  obscxue  No  record  survives;  but  vazioos 
authorities  concur  in  stating  that  he  passed  from  Blackfanra 
to  Cambridge.  He  associated  with  the  Puritan  party  ia 
the  Church  of  England,  and  eventually  adopted  the  ^ 
form  of  the  Independents  as  represented  by  the  Browniita 
He  was  driven  from  his  native  country  by  the  ftate 
proscription  of  the  sectaries  before  the  year  1593.  Et  is 
found  resident  in ''  a  blind  lane  at  Amsterdam"  about  1595-6. 
His  exile  must  have  reduced  him  to  extreme  povoty.  Bt 
is  stated  to  have  been  a  "  porter  "  to  a  scholarly  bookseDc 
in  Amsterdam,  who,  on  discovenng  his  skill  in  the  H^m* 
language,  made  him   known  to  bi9  countrymen.    Bogtf 
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Williams,  in  one  of  his  fiery  tractates,  reproaches  Ainsworth 
fl3  "living  upon  ninepence  a  week  and  some  boiled  roots." 
When  the  Brownists  erected   a  church   in  Amsterdam, 
Francis  Johnson  was  chosen  for  their  pastor,  and  Uenry 
Ainsworth  for  their  doctor  or  teacher.     In   1596  these 
two  divines  drew  up  a  confession  of  their  faith  (in  Latin), 
which^  was   reprinted   in    1598,   and   dedicateid    to    the 
various  universities  of    Europe   (including  St   Andrews, 
Scotland).  The  separations  and  controversies  which  ensued 
at  Amsterdam  and  at  Leyden  belong  to  church  history.    Of 
Aiasworth  it  may  be  said,  that  while  he  never  put  himself 
forward  or  sought  notoriety,  he  was  beyond  comparison 
the  most  steadfast  and  most  resolute  and  most  cultured 
champion  of  those  principles  of  civil  and  religious  freedom 
represented  by  the  now  large  and  influential  body  of  Non- 
ooaformists  in  Britain  and  America  called  Independents  or 
Congregationalists.     The  personal  squabbles  and  temporary 
animosities  have  long  passed  away;  and  it  is  recognised 
that  in  Heniy  Ainsworth  Nonconformity  had  a  man  of 
saintly  worth,  of  intellectual  power,  and  of  uncompromising 
intrepidity.     Amid  the  strifes  and  clamours  of  controversy 
he  pursued  steadfastly  his  rabbinical  studies.  *The  com- 
bina;tion  was  so  unique  that  Moreri  aiid  Zedler,  like  others, 
made  two  Henry  Ainsworths — one  Dr  Henry  Ainsworth, 
a  learned  biblical  commentator;  the  other  H.  Ainsworth, 
an  arch-heretic,  ana  "  the  ringleader  of  the  Separatists  at 
Amsterdam."     Kindred  mistakes  are  found  regarding  his 
Stings  in  Hornbeck's  Summa  Controversiarum,  and  more 
recent  bibliographical  authorities.     la  1608  our  Ainsworth 
defended  the  Separation   against  Richard   Bernard  and 
IVilliam  Crashaw  (father  of  the  poet).  .  But  his  ablest  and 
most  arduous  minor  work  in  controversy  was  his  crushing 
reply  to  the  notorious  Smyth,  entitled  A  Defence  of  the 
Bdy  Scriptures,  Worship,  and  Ministry,  used  in  the  Chris- 
iim  Church  separated  from  Antichrist,  against  the  Chat- 
tenges,  Qavils,'and  Contradictions  of  M.  Smyth  {1609). 
His  mmnory  abides  through  his  rabbinical  learning.     The 
npe  fruit  of  many  years'  diligence  appeared  in  his  Notes 
oa  Gfenesis,  1616;  Exodus,  1617;  Leviticus,  1618;  Num- 
^ra,  1619;  Deuteronomy,  1619;  Psalms,  1612,  2d  edition 
1617;  Song  of  Solomon,  1623.     These  were  collected  in 
folio  in  1627,  and  again  in  1639,  and  later  in  various 
forma.     From  the  outset  the  Annotations  have  taken  a 
commanding  place,  especially -among  Continental  scholars, 
ss  witness   Clement,    Domius,    Voght,    Lilienthal,    and 
Simon,  the  last  urging  Catholics  to  study  and  value  them. 
Perhaps  nothing  more  clearly  shows  even  his  home  repute 
than  the  praiseworthy  zeal  with  which  Vice-Chancellor 
Dr  John   Worthington  endeavoured  to  recover   certain 
posthumous' MSS.  of  AinswortL  *  These,  it  is  to  be  feared, 
have  irrecoverably  disappeared.     Moreri  mentions  a  cur- 
rent report  that  the  famous  Lightfoot  "  pillaged  the  best 
of  his  obaervatiohs "  from  AinswortL     A  comparison  of 
the  Exercitations  with  the  Annotations  shows,  however,  that 
the  two  scholars  worked  independently.  Moreri's  groundless 
remark  has  been  transmuted  into  an  imputation  as  ground- 
less— ^that  Lightfoot  had  got  into  his  possession  the  MSS. 
of  Ainsworth.     The  character  and  learning  of  the  great  rab- 
binist  ought  to  have  silenced  such  an  unworthy  suspicion. 
There  is  nothing  more  striking  in  the  career  of  Ains- 
wor^  than  the  reported  manner  of  his  death,  which  took 
place  at  Amsterdam  in  1622-3.     It  is  stated  that,  having 
found  a  diamond  of  great  value,  he  advertised  it;  and  when 
the  owner,  who  was  a  Jew,  came  to  demand  it,  he  offered 
the  finder  any  gratuity  he  sought.    Ainsworth,  though  poor, 
requested  ozily  of  the  Jew  that  he  would  procure  him  a 
conference  with  some  of  his  rabbis  upon  the  prophecies  of 
the  Old  Testament  relating  to  the  Messiah,  which  the  Jew 
promised;  but. not  having  interest  to  obtain  such  a  con- 
fcrencCj  it  is  thought  that  he  contrived  to  get  Ainsworth 


poisoned  (Neal,  Puritans,  ii  47).  Another  account  aayi 
that  he  attended  the  conference,  and  so  confounded  the 
Jews  that,  from  spite  and  malice,  they  in  this  manner  pat 
a  period  to  his  life  (Brook,  Puritans,  il  302).  There  it 
an  air  of  improbability  about  the  narrative;  but  it  is  cer- 
tain he  was  dead  in  1623,  for  in  that  year  was  published 
his  SeasonaJbU  Discourse,  or  a  Censure  upon  a  Dialogue 
of  the  Atiobaptisis,  in  which  the  editor  speaks  of  him  aa  a 
departed  worthy.  For  a  pretty  complete  list  of  his  writ^ 
ings,  lesser  and  larger,  see  Chalmers,  Brook,  and  Hanbury. 
Many  are  now  extremely  rare  and  high-priced.  (See  Wor- 
th ington's  Diary  {Cbetham  Society],  by  Crossley,  i 
263-6;  Hanbury  s  Memorials,  av.;  Works  of  Robinson, 
iiiy  Appendix,  and  supra.)  (a.  b.  o.) 

AINSWORTH,  RoBEBT  (1660-1743),  author  of  a'  weU- 
known  Latin  dictionary,  was  born  at  Woodvale,  near  Man« 
Chester.  After  teaching  for  some  time  in  Bolton,  he 
removed  to  LfOndon,  where  he  conducted  a  boarding-school, 
first  at  Bethnal  Green,  and  then  at  Hackney.  At  a  com- 
paratively  early  period  of  his  life  he  had  realised  a  com- 
petency, and  was"  able  to  retire.  Proposals  for  the  pre- 
paration of  a  Latin  dictionary  were  made  to  him  in  1714, 
but  the  work  was  not  published  till  1736.  It  was  long 
extensively  used  in  schools,  and  often  reprinted,  the'  later 
editions  being  revised  and  enlarged  by  other  hands.  Aina- 
worth's  Dictionary  was,  however,-  radically  imperfect,  con- 
taining a  mere  register  of  words,  with  no  scientific 
classification  or  complete  and  exact  definition  Of  their 
various  meanings,  and  necessarily  wanting  the  results  of 
modern  philological  research.  Later  works  have  nOw 
entirely  superseded  it 

A  IN  TAB,  a  large  garrison  town  on  the  northern  frontier 
of  Syria,  65  miles  N.N.R  of  Aleppo,  in  36'  58'  N..lat., 
37*"  13'  £.  long.  It  has  a  considerable  trade,  chiefly  in 
hides  and  leather,  and  cotton  of  coarse  quality  is  grown  in 
the  district     Population,  about  20JOOO. 

AIR  was  the  nanie  formerly  given  to  all  gaseous  sub- 
stances. The  gas  now  known  as  oxygen,  for  instance,  was 
named  by  Priestley  dephlogistieated  air,  in  contradistinc- 
tion to  nitrogen  or  azote,  which  was  phlogisticaied  air.  So 
hydrogen  gas  was  known  to  the  early  chemists  as  inflam- 
mable air,  carbonic  acid  gas  as  fixed  air,  dec  The  name 
is  now  ordinarily  restricted  to  what  is  more  accurately 
called  atmospheric  air — ^the  air  we  breathe — the  invisible 
elastic  fluid  which  surrounds  the  earth,  extending  to  an 
unknown  height  The  propertito  of  this  fluid  will  be  fully 
considered  -under  such  headings  as  Atmosphere,  Baju>- 
HETER,  Chemistry,  Ventilation,  dtc.  Reference  may 
be  made  here  to  the  mechanical  use  of  air  as  a  moving 
power,  or  rather  as  a  means  for  transferring  power,  just  aa 
it  is  transferred  by  a  train  of  wheelwork.  Compressed  air 
can  be  employed  in  this  way  with  great  advantage  in  mines, 
tunnels,  and  other  confined  situations,  where  the  discharge 
of  steam  would  be  attended  with  inconvenience.  The 
work  is  really  done  in  these  cases  by  a  steam-engine  or 
other  prime  mover  in  compressing  the  air.  In  the  con- 
struction of  the  Mont  Cenis  tunnel  the  air  was  first  com- 
pressed by  water-power,  and  then  carried  through  pipes 
into  the  heart  of  the  mountain  to  work  th^boring  machines. 
This  use  of  compressed  air  in  such  situations  is  also  of 
indirect  advantage  in  serving  not  only  to  ventilate  the  place 
in  which  it  is  worked,  but  also  to  cool  it;  for  it  m'Ust  be 
remembered  that  air  falls  in  temperature  during  expanaion, 
and  therefore,  as  its  temperature  in  the  machines  was  only 
that  of  the  atmosphere,  it  must,  on  being  discharged  from 
them,  fall  far  below  that  temperature.  'This  fall  is  so  great 
that  one  of  the  most  serious  practical  difficulties  in  working 
machines  by  compressed  air  has  been  found  to  be  the  fonnar 
tion  of  ice  in  the  pipes  by  the  freezing  of  the  moisture  ins. 
the  air,  which  frequently  chokes  them  entirely  up. 
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AIB-ENOINE.  Engines  which  have  for  their  working 
fluid  heated  aif  instead  of  steam  are  called  "  air-engines." 
The  name  *'  caloric  engine  "  has  also  been  applied  to  them^ 
bat  18  not  to  be  coounended,  for  they  have  no  more  nght  w 
that  title  than  steam-engines — the  useful  effect  of  both 
machines  being  due  to  the  transformation  of  heat  into 
mechamcal  energy,  the  air  in  the  one  case  and  the  steam 
iR  the  other  being  merely  convenient  media  through  which 
to  effect  that  transformation. 

The  utilisation  of  the  expansion  of  heated  air  for  driring 
an  engine  has  for  many  years  been  a  subject  which  has 
exercised  the  mgenuity  of  inventors.  The  history  of  air- 
engines  has,  however,  been  little  more  hitherto  than  a 
history  of  failures,  and  they  are  as  far  now  from  super- 
seding steam-engines  as  they  were  fifty  years  ago.  This 
is  owing  mostly  to  the  fact  that  the  inventors  have  too 
often  worked  empirically,  without  any  real  knowledge  of 
the  conditions  under  which,  and  under  which  only,  the 
real  advantages  of  the  fluid  90uld  be  attained,  and  have 
therefore  oontinuaUy  violated  these  conditiona  There  are 
also  certain  constructive  difficulties  in  the  way  of  making 
a  successful  air-engine  which  have  nev'eF  been  fully  over- 
come. It  should  be  distinctly  understood  thaC,  regarded 
simply  as  a  medium  for  transforming  heat  into  work,  air 
possesses  no  advantage  over  steam  or  any  other  fluid.  Its 
advantage  is,  that  it  can  be  used  w^th  safety  at  much  higher 
temperatures  than  steam  (and  therefore  a  larger  propor- 
tion of  the  heat  given  to  it  can  be  transformed  into  work), 
and  that  by  employing  the  gases  of  combustion  in  the 
cylinder  much  heat  can  be  utdised  which  with  steam- 
engines  is  necessarily  wasted 

Of  the  air-engines  which  have  actually  worked  we  have— 
(1.)  Those  in  which  the  changes  of  temperature  take  place 
at  a  pair  of  constant  volumes;  (2.)  those  in  which  the 
changes  of  temperature  take  place  at  a  pair  of  constant 
pressures;  and  (3.)  those  m  which  heat  is  received  and 
rejected  at  a  pair  of  constant  pressures  The  first  two 
classes,  fitted  with  **  economisers,"  are  in  theory  "  perfect" 
engines;  that  is,  they  are  theoretically  capable  of  trans- 
forming into  work  the  largest  fraction  the  limits  of  tem- 
perature allow  of  the  heat  received  from  the  fueL  The 
third  class  are  not  perfect  engmes,  but  possess  certain 
practical  advantages  which  will  be  afterwards  mentioned. 

The  well-known  engine  invented  by  the  Rev.  Dr  Stirling  in  1816, 
end  subsequently  improred  by  him,  in  ooniunction  with  his  brothee, 
Mr  James  Stirling,  *€.£.,  of  Edinburgh,  belongs  to  the  first  claaa 
In  this  ennne  the  same  msas  of  air  is  used  agmin  and  again,  and  is 
compressed  at  starting  to  a  pressure  of  7  to  10  atmospheres.  A 
cylindrical  air-receiver,  in  which  a  plunger  can  be  moved  up 
and  down,  is  placed  over  the  flue  of  the  furnace  The  *nnnl^r 
space  between  the  plunger  and  the  aides  of  this  receivBr  is  occu- 
pied by  an  immense  number  of  thm  sheets  of  metal,  which  form 
the  *'ecouomiser."  In  the  upper  part  of  the  receiver,  which  com- 
municates freely  with  one  end  of  a  working  cylinder  of  the  usual 
construction,  is  a  ''refrigerator,"  consisting  of  a  coil  of  tubing 
through  which  cold  water  continually  circulates.  The  plon^  is 
alternately  ruised  and  lowered  by  sutable  mechanism,  and  in  its 
motion  causes  the  great  body  of  air  in  the  machine  to  occupy  alter- 
nately the  bottom  or  heating  end  and  the  top  or  cooling  end  of  the 
receiver.  It  thus  undergoes  alternate  expansion  and  contraction, 
and  thereby  gives  motion  to  the  piston  of  the  working  cylinner, 
and  thence  to  a  cr^ik  shaft  in  the  usual  way.  The  advantages  of 
this  engine  were,  that  the  air  ld  the  cylinder  was  always  cooX  and 
that  the  great  pressure  which  could  be  used  rendered  the  8i2e  of  the 
machine  for  a  given  power  very  moderate.  It  was  ultimately  aban- 
doned  because  of  the  failure  of  the  receiver  to  stand  the  destructive 
action  of  the  heat. 

The  most  familiar  example  of  the  second  class  of  air-en^nes  is 
that  mvented  by  Captain  Ericsson.  It  differed  from  Stirling's  in 
many  respects,  and  does  not  seem  in  any  one  particular  to  have 
been  an  improvement  on  it.  Fresh  air  was  drawn  from  the  atmo- 
sphere at  every  stroke,  and  a  very  low  pressure  used,  and  what  was 
the  receiver  in  Stirling's  engine  became  the  working  cylinder  of 
Bricssons.  It  was  thus  excessively  bulky  in  proportion  to  its 
power,  and  all  the  working  parts  were  exposed  to  the  destructire 
sctlon  of  intense  heat.     It  is  chiefly  interesting  on  account  of  the 


enormous  scale  on  which  its  eonstnictioii  vss  sctsaUy  oBTied  oat 
The  engines  of  the  steamshin  **  Encsson"  had  four  worbogqUuien, 
each  14  ft.  in  diameter,  wiu  other  parts  in  proportioa.  Thetn«]| 
of  this  vessel  were  conducted  in  a  manner  which  did  not  tllov  uj 
confidence  to  be  placed  in  the  results  said  to  be  obtaueo,  tod  itna 
engines  replaced  those  of  Ericsson  within  two  years. 


To  the  third  class  of  air-enginea  belong  those  of  Sir  Georgs  dyk; 
and  several-  of  the  older  inventors.  The  best  known  moderc  «i- 
ample  i»,  however,  the  engine  of  Mr  Philander  Shaw,  which  a 
shown  in  our  engravinff,  and  which  was  exhibited  at  ibe  P«ii 
Exhibition  of  1867.  The  most  imporUnt  featare  of  this  type  c' 
engine  is  the  ose  of  the  prodacts  of  combustion  themselves,  utft^i: 
of  merely  the  air  heated  by  them,  to  dnva  the  piston.  The  co: 
stniction  of  the  engine  is  very  simple  the  working  pirton  is  t^M 
with  a  trunk  oh  its  upper  side,  which,  thus  reduced  m  ares,  »rpi 
as  a  compressing  pump,  and  the  products  of  combustioD  act  diiti'J 
upon  its  under  aide,  which  is  |nx>tected  by  a  large  drum  filled  vri 
non-conducting  material  fh>m  the  heat^  The  furnace  stands  b<&^ 
the  cylinder,  and  is  entirely  closed  up,  means  being  provided  't 
feeding  it  with  fuel  without  allowing  any  air  to  enter.  lU  u 
compressed  by  the  pump  isdehvered  into  the  furnace,  vhocitccs- 
bineii  with  the  fuel  to  form  the  gases  of  combustion,  and  tfi  tbii 
way  receiving  additional  heat,  expands,  aod  raises  the  pistoaof  tM 
working  cylinder  for  a  portion  of  its  stroke.  The  admissicDTive 
of  the  latter  is  then  dosed,  and  the  gases  expand,  without  »ddi»:i 
of  heat,  until  the  piston  has  completed  its  stroke,  and  are  tbto  ia- 
charged  into  the  atmosphere.  By  the  addition  of  an  **  eooDoiaiKr/ 
the  efficiency  of  this  type  of  engine  may  be  very  greasy  incitised; 
but  its  principal  advantage  is  that,  by  actually  using  the  prodica 
of  combustion  inside  the  engine,  much  beat  is  saved  which  i&othc 
engines  is  unavoidably  sent  up  the  chimney  and  lost 

One  of  the  principal  features  of  all  air-enginee  is  t^4 
"  economiser  "  (sometimes  erroneously  called  the  *'  regene- 
rator '*),  an  invention  of  Mr  Stirling's.  The  object  of  tliJ 
apparatus  is  to  store  up  the  heat  rejected  by  the  fluid  vbeo 
it  falls  in  temperature,  and  subsequently  to  raise  the  tem- 
perature of  the  fluid  by  r»«toring  the  same  heat,  so  thl 
the  only  heat  which  the  furnace  hsa  to  supply  is  the  liteDt 
heal  of  expaiiaion,  together  with  the  amount  of  secsil^d 
heat  which  may  be  lost .  through  the  imperfection  of  tL« 
economiser. 

(For  a  popular  explanation  of  the  theory  of  air-engifieii 
see  an  admirabb  paper  by  the  late  Professor  Rankine  ifl 
the  EdinJbwrgk  Philotophicat  Jawmcd  for  January  1855; 
and  for  a  complete  account  of  the  same,  involving  the  uk 
of  the  higher  mathematics,  see  the  same  author's  Stnvr 
Engine^  pp.  345,  €t  teq.  See  also  Prof.  Clerk  M&xveL^^ 
Theory  of  Heat,  and  a  series  of  papers  oo  the  subject  ia 
Engineering,  1874.)  (a.  B.  w.  K.) 

AIR-GUN,  a  weapon  like  a  common  gun  in  shape,  in 
which  the  force  employed  to  prdpel  the  bullet  is  the  e!s^ 
ticity  of  oondensed  atmospheric  air.  It  has  attached  to 
it,  or  constructed  in  it,  a  strong  metal  chamber,  into  vhicb 
air  is  forced  by  a  condensing  syringe  (see  Pkixtxatics) 
In  this  way  a  pressure  may  be  obtained  of  aeveral  hnodied 
atmospheres.  Wben  a  trigger  is  touched,  the  condensed 
air  rushes  into  a  space  behind  the  bullet  with  such  force  as 
to  propel  it  from  the  .barrel  to  a  considerable  distance.  If 
only  a  little  air  be  allowed  to  escape  eaph  time,  a  single 
chaige  will  propel  a  number  of  bullets  in  auooesaioji.  with 
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a  ooDstantiy  diminishing  force.  Sometimes  the  weapon  is 
made  in  the  fonn  of  a  walking-stick,  and  is  then  called  an 
ak-cane.  The  air-gun  is  little  else  than  a  scientific  toy, 
and  has  no  practical  value.  Thk  apparatus  is  costly,  the 
process  of  condensation  requires  considerable  labour,  and 
the  propulsive  force  of  the  air  is,  at  its  maximum,  less 
than  that  of  an  ^dinaiy  charge  of  gunpowder.  The  only 
advantage  it  can  be  said  to  have  in  any  way  is  the  ques- 
tionable one  of  its  use  being  unattended  by  the  explosive 
noise  that  accompanies  the  discharge  of  a  conunon  gun. 

AIR-PUMP,  an  apparatus  by  means  of  which  a  dosed 
vessel  can  have  the  air  it  contains  removed  from  it  It  con- 
sists essentially  of  two  parts — a  receiver,  from  which  the  air 
is  to  be  exhausted ;  and  a  pump,  to  perform  the  work  of 
exhaustion.  The  receiver  is  in  general  made  of  glass,  in 
order  that  the  condition  of  objects  placed  within  it  for  the 
purpose  of  experiment  may  be  readily  seen  by  the  opera- 
tor. It  is  *open  at  the  bottom,  and  has  its  Jower  edge 
accurately  ground ;  when  in  its  place  in  the  air-pump  it 
stands  upon  a  smooth  brass  plate.  The  pump  itself  is  a 
brass  cylinder,  having  a  piston  in  it,  which  can  be  moved 
backwards  and  forwards  by  means  of  a  rod,  in  the 'usual 
way.  At  the  end  of  the  cylinder  nearest  the  receiver  is 
placed  a  small  valve,  in  the  piston  itself  is  another  (or 
some  mechanism  which  serves  the  purpose  of  a  valve),  and 
there  is  frequently  a  third  in  the  outer  end  of  the  cylinder. 
All  these  valves  open  outwards  from  the  receiver..  The  action 
of  the  pump,  when  arranged  in  this  way,  is  exactly  similar 
to  the  action  of  an  ordmaiy  well-pump,  with  air  as  the 
fluid  instead  of  water.  The  air-pump  was  invented  about 
1654  by  Otto  von  Quericke,  a  magisti^te  of  Magdeburg, 
and  a  man  who  devoted  great  attention  to  various  pro- 
blems in  pneumatics.^  The  first  description  of  his  pump 
was  published  in  1657  in  the  Afechanica  ffydraulieo- 
pneunuUica  of  Caspar  Schottus,  professor  of  mathematics 
at  Wurtemberg.  He  used  a  spherical  glass  receiver,  with 
<B  pumping  syringe  attached,  and  kept  the  whole  of  the 
working  parts  under  water  to  prevent  leakage.     His  pump 


was  very  imperfectly  constructed,  but  he  did  eventually 
ffzcceed  in  getting  a  very  good  vacuum  with  it  The 
method  of  producing  the  Torricellian  vacuum,  by  filling  a 
vessel  with  liquid  and  then  removing  the  liquid  without 
permitting  ingress  of  air,  was  previously  known ;  but  a 
racamn  produced  in  this  way  was  obviously  useless  for 
experixnents  with  any  objects  but  those  which  could  pre- 
riaxialy  be  immersed  in  the  liquid  used.  Quericke  was, 
bowevBTy  the  first  to  recognise  that,  by  virtue  of  its  perfect 

«  Hi0  WM  abo  the  inTentor  of  the  '*  Magdeburg  hemispherM.** 


elasticity,  or  tendency  to  expand  indefinitely,  air  could  be 
pumped  out  of  a  closed  space  as  well  as  water ;  and  thia 
is  the  principle  of  his  and  all  succeeding  air-pumps.  Al- 
though the  invention  of  the  air-pump  is  due  to  a  Qeiman, 
almost  all  the  improvements  made  ia  it  from  time  to  time 
have  come  from  Englishmen.  Dr  Boyle  contributed  so 
knuch  to  its  t>erfection  that  for  a  long  time  the  state  of  the 
air  in  an  exhausted  receive  was  called  iKuuum  Bo$fleanum^ 
and  the  air-pump  itself  macMna  BopUana,  Dr  Hook, 
Hawkesbee,  John  Smeaton,  and  othm  brought  the  air- 
pump  externally  to  very  much  the  same  form  as  that  in 
whicSi  it  is  commonly  seen  at  present,  and  which  is  shoVrn 
in  the  annexed  woodcut  The  pump  here  has  two  cylin- 
deis,  which  are  worked  by  a  winch  handle,  the  pump  rods 
having-  toothed  racks  on  the  uppor  part  of  their  length. 
Pn>fes8or  Tate  is  the  inventor  of  a  double-action  air-pump, 
now  ifluch  used  where  a  veiy  perfect  vacuum  is  required. 
It  has  two  pistons  in  one  barrel,  the  air  being  drawn  from 
the  reeeiver  at  the  oentre  of  the  bairel,  and  discharged  into 
the  ftmosphere  at  its  extremities.  Y^  complete  sir- 
pumps  have  two  or  three  barrels, -arranged  as  ahoifn  in  the 
woodcut,  for  rapid  ftxhanstion,  until  Uie  pressnre  in  the 
receiver  is  equal  to  (say)  half-an-inch  of  mereozy;  and  in 
addi^on  to  these  a  horixontal  Tate's  barrel,  which  can  thai 
be  put  into  action  to  bring  the  vacumn  down  to  -^  inch  of 
mercui7(l-600thof  the  pressure  of  the  atmosphere),  or  even 
less  at  low  temperatures.    See  Pniuxatigb. 

AiBrPuMP,  in  steam-en^e^  is  the  pump  which  draws 
the  condensed  steam,  along  with  the  air  which  is  always 
mixed  with  it,  and  also  the  condensi|^g  water  (except 
where  a  surface  condenser  is  used),  away  from  th^- con- 
denser, and  discharges  it  into  the  hot  well  See  Stxam- 
Enootb.  (a.  b.  w.  k.) 

AIB,  or  AsBKN,  a  country  of  central  Africa,  lying  be- 
tvreen  lb""  and  19""  N.  lat  and  6"*  and  10*"  E.  long.  The 
northern  and  best  known  portion  of  this  region  is  of  a  very 
diversified  character.  It  has  numerous  mountain^  ranges, 
some  of  which  rise  to  a  height  of  5000  feet,  with  richly- 
wooded  hollows  and  extensive  plains  interspersed.  The 
mimosa,  the  dum-palm,  and  the  date  are  abundant;  and  the 
valleys  are  covered  with  the  exuberant  vegetation  of  the 
tropics.  Some  of  the  plains  afford  good  pasturage  for 
camels,  asses,  goats,  and  cattle;  others  are  desert  table- 
lands. In  the  less  frequented  districts  wild  ^nimit]*  abound, 
notably  the  lion  and  the  gazelle.  The  country  generally  is 
of  sandstone  or  granitie  formation,  with  occasioiud  trachyte 
and  basaltic  ranges.  There  are  no  permanent  rivers;  but 
during  the  rainy  season,  from  August  to  October,  veiy 
heavy  floods  convert  the  water-pourses  in  the  hollows  of  the 
mountains  into  broad  and  rapid  streams.  Numerous  weUs 
supply  the  wants  of  the  people  and  their,  cattle.  To  the 
south  of  this  variegatfld  region  lies  a  desert  phtteau,  2000 
feet  above  the  level  of  the  sea,  destitute  of  water,  and  . 
tenanted  only  by  the  wild  ox,  the  ostrich,  and  the  giraffe. 
Still  further  south  is  the  district  of  Dameighu,  nominally 
tributary  to  Air,  undulating  and  fertile,  and  yielding  rich 
crops.  Notwithstanding  the  fertility  of  the  valleys,  in  the 
northern  portion  of  the  country,  there  is  little  of  the  soil 
under  cultivation  except  in  the  neighbourhood  of  the  vil- 
lages, where  slaves  are  employed  in  tillage.  MiUet,  dates, 
indigo,  and  senna  are  the  principal  ^xniuctions.  The  great 
bulk  of  the  food  supplies  is  brought  from  Damerghu,  and 
the  whole  materials  for  clothing  are  also  imported.  Were 
it  not  for  the  traffic  in  salt  between  Bibna  and  the  Hansa 
states  of  Soudan,  the  country  could  scarcely  maintain  its 
present  limited  number  of  inhabitants.  A  great  caravan 
annually  passes  through  Air,  consisting  of  serveral  thousand 
camelB,  carrying  salt  from  Bilma  to  Sokoto.  Air  was  calledi 
Asben  by  the  native  tribes  until  they  were  conquered  by 
the  Berbers.     The  present  inhabitants  are  for  the  most 
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part  of  a  mixed  race,  combining  the  finer  personal  traita  of 
tiro  Berbers  with  the  characteristics  <^f  the  negro.  The 
king  or  sultan  of  Air  occupies  a  veiy  precarious  positioi^ 
being  to  a  great  extent  dependent  on  the  chiefs  of  the 
Tawarek  tribes  inhabiting  a  vast  tract  of  the  Sahara  to 
the  north-west,  who  are  continually  at  war  among  them- 
selves. A  large  part  of  the  reyenue  of  the  king  is  derived 
from  tribute  exacted  from  the  salt  caravan.  BA  authority 
does  not  seem  to  be  great'  in  the  outlying  parts  of  hu 
dominions.  The  chief  town  of  Air  is  Aoaoeb  (g.v.)  (See 
Dr  Barth's  Travel*  in  Central  AfrieOy  yoL  L) 

AIRAY,  Henbt,  D.D.  This  celebrated  Furitan  pren- 
dent  of  Queen's '  College,  Oxford,  was  bom  at  Kentmere, 
near  -Windermere,  but  no  record  remains  of  the  date  of 
either  .birth  or  baptism.  Anthony  k  Wood  names  West- 
moreland as  his  birthplace.  In  the  well-known  Life  of 
Berviard  OUpin  it  is  told  that  when  he  was  making  pre- 
parationa  for  martyrdom,  he  **  received  the  account  with 
great-oomposure ;  akd  immediately  after  called  up  Williafh 
Airay,  a  favourite  domestic,  who  had  long  served  him  as 
hia  almoner  and'  steward."  From  the  great  kindness 
shown  to  our  Airay  hf  Qilpin,  and  froi^^the  vicinity 
of  Kentmere  to  the  Bectoiy,  it  does  not  appear  to  be 
haiEarding  too  much  to  assume  that  Hub  Wil&am  Airay 
was  his  father,  and  that  the  family  tradition^is  right  in 
muagnin^  Kentmere,  not  Barton  or  Wilford,  as  his  birth- 
pla^  The  truly  apostolic  man's  bounty  showed  itself  in 
sending  Henry  and  a  (probable)  'brother  Ewan  or  Ev^ 
to  his  own  endowed  school,  where  they 'were  fully  educated 
"in  grammatical  learning,"  and  were  In  attendance  at 
Oxfonl  when  Gilpin  lay  allying.  From  the  At?iefus  ift 
glean  the;  details  of  Airay's  college  attendance.  He  was 
**  sent,"  says  Wood,  "  to  St  Edmund's  Hall  in  1679,  aged 
nineteen  or  there^^uts."  "Soon  after,"  he  continues^ 
**  our  author,  Airay,  was  translated  to  Queen's  CoUeige, 
where  he  became  pauper  puer  eerviau;  that.ja^  -a  poor 
serving  child  that  waits  oq  the  fellows  in  .the  common 
hall  at  meals,  and  in  their  oihambers^'and  do  other  servile 
work  abont  the  college."  His  treiisference  to  Queen's 
College  is  explained  by  its  having  been  Gilpin's  own 
college,  and  by  his  Westmoreland  origin  ^ring  him  a 
claim  on  Eaglesfield's  foundation.  He  proceeded  RA.  on 
June  19, 1583.  On  June  15, 1586,  he  passed  M.A. ;  RD. 
in  1594;  and  D^D.  on  Jibe  17,  1600— all  in  Queen's 
College.  "  About  the  time  he  was  master  "  (1586),  "  he 
entered  holy  orders,  and  became  a  frequent  and  sealous 
preacher  in  the  university."  His  Commentary  on  the 
Epistle  to  the  Philipptons  (1618),  reprinted  1864,  is  a 
epedmen  of  hi?  preaching  befbre- his  college,-"and  of  his 
fiery  denunciation  of  Pepery,  and  his  fearless  entmciation 
df  that  Calvinism  whidi  Oxford,  in  common  with  all 
England,  prized,  then.  In  1598  he  was  chosen  provost  of 
his  ooU^e,  and  in  1606  was  vice-chancellor  of  the  uni- 
Tersity.  In  the  discharge  of  his  vice-chancellor's  duties, 
he  came  into  conflict  with  Laud,  who  even  thus  early  was 
betrayinff  his  Romish  tendencies.  He  was  also  rector  of 
Qtmore  (or  Otmoor),  near  Oxford,  a  living  which  involved 
lum  in  a  trying  litigation,  whereof  present  incumbents 
reap  the  benefit.  He  died  on  6th  October  1616.'  His 
character  as  a  man,  nreacher,  divine,  and  as  an  important 
Tuler  in  the  universiVt  'vnll  be  found  portrayed  in  the 
Epistle  by  Potter,  prefixed  to  the  Commentary.  He  must 
have^been  a  fine  sff^cimen  of  the  more*  cultured  Puritans— r 
possessed  of  a  robust  common-sense  in  adifiirable  contrast 
with  some  of  his  contemporaries.  (Lectures  on  the  whole 
Epistle  of  Paul  to  the  Philippians,  1618,  1864;  Wood'6 
AthencB,  by  Bliss,  iL  177,  178,  <kc ;  Laud's  Works;  Wills 
(Surtees  Society.)  (a.  r  o.) 

AIRDRIE,  a  parliamentary  and  municipal  burgh  and 
inarket-town  of  Scotland,  in  the  parish  of  New  Monkland, 


Lanarkshire,  11  miles  E.  of  Glasgow  and  SS  W  d  Edia 
burgh.  The  high  road  between  Uiese  cities  paaeBthroogli 
Airdrie,  forming  its  principal  street,  from  wbidi  othen 
diverge  at  right  angles.  It  is  well  built»  ptved,  ud  lighted 
with  gas,  but  it  contains  little  that  ii  beautiful  or  attne- 
tive.  It  possesses  a  fine  town-hall  and  a  handsomfi  «di£a 
erected  as  the  county  buildings,  as  well  as  two  pboa  ti 
worship  bdonging  to  the  Church  of  Scotland,  thi«e  to  the 
Free  Churdi,  two  to  the  United  Presbyterisns,  sod  m 
eack  to  the  Reformed  Presbyterians,  the  Coogregatioittlisti, 
the  Baptists,  the  Wealeyan  Methodists,  and  the  BomA 
Catl][olics;  five  branch  banks,  with  exceDent  pbca  d 
business  constructed  or  in  course  of  con8kndiQ&;  a  me- 
chanics' institute,  and  several  schools.  The  extsBBrre  ooil 
and'  iron  mines  in  the  vicinity  give  employment  to  a  l&rg« 
part  of  the  population  of  Airdrie,  and  hiave  been  the  meui 
of  raising  it,  since  the  commencement  of  the  ^toiy,  bm 
the  insigmficance  of  a  village  to  its  present  prospexity.  Is 
the  town  itself  there  are  manufactories  of  cotton  goods  ad 
iron  wares,  besides  foundries,  engineering  shops,  ttiw-tak 
and  other  branches  of  industry.  A  Inandi  of  the  Kcri 
BritLsh  Railway  from  Glasgow,  passing  through  Airdik  k 
Edinburgh,  connects  it  by  a  direct  line  with  both  dtia 
It  is  also  connected  witii  Glasgow  by  the  Monklattd  Qui 
which  comes  within  a  mile  of  the  town.  By  the  Befocxn  ie 
of  1832  Airdrie  was  created  a  parliamnntary  bor^  tmitia 
with  Falkirk,  Hamilton,  Lanark,  and,  Linlithgow  in  mi- 
ing  one  memlier  to  parliament  Its  municipal  coipontka. 
which  dates  from  1821,  consists  of  twelve  coondllon^z^ 
dudine  a  provost  and  three  bailica.  There  sn  we^j 
courts  neld  by  the  magistrates,  and  oourta  are  hcU  tvist 
ja  week,  b^  the  sheriff-^ubstitnte  and  the  justicsa  of  tb 
peace  respectively.  The  market-day  is  Tuesday,  hot  vn 
market  is  of  little  importance.  By  ihe  censas  of  1871  tk 
population  of  Airdrie  was  13,488,  ihe  number  of  ixioM 
houses  1167,  and  the  pttUam^taiy  oonstitueney  IfOS 
increased  in  1873  to-1932.  The  annual  valua  d  thI  prc^ 
party  in  ti^e^bui;^  not  including  railways,  is  XS6|I^. 
and  the  corporation  revenue  for  1873,  £34M)1. 

AIRE,  an  English  river  ^^ch  rises  in  the  WestBi&)| 
of  Yorkshire  and  pursues  a  aoutk-easteily  comse  tbroe^ 
the  populous  *' clothing  district"  of  which  Leedaistii 
capital.  At  Castlef ord,  below  Leeda,  it  receives  a  idi- 
tributary,  the  Calder,  and  it  joins  the  Onae  shordj  \df^ 
thatr  ^vcur's  expansion  into  tlie  estuary  of  the  Hud^ 
above  HulL    It  is  navigable  to  Leeds  for  small  cnft 

AIRE,  a  fortified  town,  of  France,  on  the  liver  Iji.^ 
the  department  of  Pas-de-Calais,  10  miles  SJE.  of  St  Od& 
Although  its  situation  is  low  and  marshy,  the  town  is  ^ 
and  w^  built  It  poesesses  extensive  bana^;  vsA^ 
Church  of  St  Paul  is  a  handsome  Gothic  stractore.  l3 
manufactures  consist  of  hats,  cotton  and  woollen  gooa 
hardware,  yam,  soap,  and  oiL    Population,  8803. 

AIRE,a  town  in  tiie  south  of  France, in  the d^»itis€^ 
of  Landes,  on  the  left  bank  of  the  Adoor,  14  milei  S.^ 
of  St  Sever.  At  one  time  it  was  the  CKjptal  of  the  ITifr 
goths,  and  since  the  fifth  century  it  haa  been  the  aeit « 
a  bishopria  It  has  a  college  and  catkedial ;  and  th^  & 
manufactories  of  leather  and  hats.    Population,  5141 

AISLE,  sometimes  written  Islb,  Tle,  and  Aiur  (I^ 
and  ItaL  Ala,  awing ,  Fr.  AiU,  Bos  eSU,-  Ger.  SeiUpM 
Seiienchor),  in  its  primary  sense,  the  wing  of  a  hooae^  Kt 
generally  used  to  describe  the  alleys  or  pasngee  at  tt^ 
sides  of  the  naves  and  choirs  of  churches.  &  w^^' 
ing  their  number,  th^  nave  is  usually  counted.  1^  ^ 
nave  with  an  aisle  on  each  side  is  generally  called  a  tkee 
aisled  church ,  if  with  two  aisles  on  each  side,  a  tr^ 
aisled  church.  In  England  there  are  many  chnrcbea  vi» 
one  side-aisle  only ,  but  there  is  oidy  one  cathedral  v*u 
five  aisles,  that  at  Chichester     There  are^  howwer,  taj 
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mmf  such  oir-  ffie  Contineiity  the  most  celebrated  of  which 
see  at  Milan  and  Amiens.  Others  have  three  aisles  od  each 
Bide,  or  seven  aisles  in  all,  as  the  cathedrals  at  Antwerp 
snd  Paris;  The  moot  eztraordinaiy^  however,  is  that  at 
OordoTay  originally  erected  for  a  mosque.  It  was  first  built 
with  a  nave  and  five  aisles  on  each  side,  and  eight  others 
afterwards  were  added,  making  nineteen  aisles  in  all  Old 
English  writers  frequently  call  the  transepts  "  the  cross 
isle^  or  yle,"  and  the  nave  the  "  middle  Qe." 

AISNE,  a  frontier  department  in  the  nortn-east  of 
France^  bounded  on  the  N.  by  the  department  of  Nord 
and  the  kingdom  of  Betgium,  on  the  £:.  by  the  department 
of  Ardennes,  on  the  S.R  by  that  of  Marne,  on  ihe  S.  by 
tliat  of  Seine-et-Mame,  and  on  the  W.  by  those  of  Oise 
and  Somme;  extending  at  the  widest-  points  75  miles 
from  N.  to  S.,  and  53  from  EL  to  W.,  with  an  area  of 
2838  square  miles.     The  surface  of  the  dej^artment  con- 
sists of  fine  undulating  plains,  diversified  in  the  north  by 
hilly  ground  which  forms  a  part  of  the  mountain  system 
of  the  Ardennes.    The  chief  rivers  are  the  Somme,  the 
Eacaut,  and  the  Sambre  in  the  north ;  the  Oise,  traversing 
the  north-west,  with  its  tributaries  the  Serre  and  the  Aisne, 
the  latter  of  which  joins  it  beyond  the  limits  of  the  depan- 
ment ;  and  the  Marne  and  the  Ouroq  in  the  south.    The 
soil  of  Aisne  is,  as  a  whole,  fertile,  and  in  some  parts  very 
rich,  yielding  wheat,  barley,  rye,  oats,  hops,  flax,  fruit, 
beetroot,  and  potatoes;  there  is  good  pasturage,  and  mudi 
attention  is  paid  to  the  rearing  of  cattle,  sheep,  and  horses. 
Wine  is  produced,  but,  except  in  the  valley  ol  the  Mama, 
its  quality  is  inferior.    Large  tracts  of  ^^e  department  a^ 
under  wood,  the  chief  forests  being  ^ose  of  Nouvion  and 
St  Michel  in  the  north,  Coucy  ^d  St  Gobain  in  the  centre, 
and  Villers-Cotterets  in  the  south.    There  ace  no  minerals 
of  importance  in  the  department,  but  good  building^^tone 
and  slates  of  a  fair  quality  are  found.     Aisne  is  an  im^ 
portant  manufacturing  department ;  its  chief  industrial  pro- 
ducts being  shawls  and  muslin — as  well  as  other  cotton, 
linen,  and  woollen  goods — ^glass,  including  the  famous 
mirrors  of  St  Gobain,  iion  wares,  beetroot  sugar,  leather, 
and  pottery.   It  has  a  good  trade^  which  is  mudi  facOitated 
by  railroads  (the  most  important  being  those  between  Paris 
and  Strasbourg  and  Paris  and  Mons),  canals,  and  Che 
navigable  portions  ol  the  rivers.    Aisne,  which  is  oom* 
posed  of  parts  of  the -ancient  provinces  of  Picardy  and  the 
Isle  of  France,  is  divided  into  five  arrondissements — St 
Quentin  and  Yervina  in  the  nortii,  Laon  in  the  centre^  and 
Soissons  and  Chateau  Thierry  in  the  south.     It  contains  in 
all  37  cantons  and  837  communes.     Laon  is  the  capital, 
and  Soissons  the  seat  of  the  bishop.     The  other  towns  of 
importance  are  Chauny,  St  Quentin,  Vervins,  Hirson,  Suise, 
ViUers-Ootterets,  and  Chateau  Thierry.  Population  in  1 872, 
552,439,  of  whom  183,104  could  neither  read  nor  write, 
and  28,651  could  read,  but  could  not  write. 

AITON,  William  (1731-1793),  an  eminent  botanist 
and  gardener,  was  bom  near  Hamilton  in  Scotland  Having 
been  r^ularly  trained  to  the  profession  of  a  gardener,  he 
travelled  to  England  in  the  year  1754,  where  be  became 
assistant  to  Philip  Miller,  then  superintendent  of  tbe 
physic  garden  at  Chelsea.  In  1759  he  was  appointed 
director  of  the  newly-established  botanical  garden  at  Kew, 
in  which  office  he  continued  till  bis  death.  Tbe  garden 
at  Kew,  under  the  auspices  of  King  George  III.,  was 
destined  to  be  the  grand  repository  of  all  the  vegetable 
cidies  which  could  be  accumulated  by  regal  munificence, 
from  researches  through  every  quarter  of  tbe  globe. 
Alton's  care  and  skill  in  cultivation,  and  intelligence  in 
•naagement,  gained  for  him  high  reputation  among  the 
loverm  ol  the  seieiice^  and  the  particular  esteem  of  his  royal 
potronst  Under  his  superintendence  mapy  improvements 
took  plaee  in  the  plan  and  edifioss  of  Kew  gardens,  which 


rendered  them  the  principal  scene  of  b<  tanical  culture  in 
the  kingdom.  In  1783  his  merit  was  rewarded  with  the 
lucrative  office  of  manager  of  the  pleasure  and  kitchen 
gardens  of  Kew,  which  be  was  allowed  to  hold  along  ^ith 
th^  botanical  direction.  In  1789  he  pubbshed  his  Uvrtua 
Kcweiuis,  a  catalogue  uf  the  plants  cultivated  in  the  Royal 
Botanical  Garden  at  Kew,  in  3  vols.  8vo,  with  13  plates — 
a  work  which  had  been  the  labour  of  many  years.  The 
JEtortw,  in  which  the  Linnaean  system  of  arrangement,  with 
some  modification,  was  adopted,  was  very  favourably  re- 
ceived by  students  of  science,  and  a  second  edition  was 
issuM  (1810-3)  by  W.  T.  Aiton,  hiB. eldest  son  and  suc- 
cessor. He  was  for  many  years  honoured  with  the  friend- 
ship of  Sir  Joseph  Banks,  tbe  president  of  the  Royal  Society, 
and  was  aided  by  the  Swedish  naturalists,  Solander  and 
Diyander,  in  the  preparation  of  his  Hortus  Etwenaia, 

AITZEMA,  Leon  van,  Dutch  historian  and  statesman, 
was  bom  at  Doccum,  in  Friesland,  on  the  19th  November 
1600,  and  died  at  the  Hague  on  the  23d  February  1669. 
In  hia  youth  he  published  a  volume  of  Latin  poems  under 
the  title  of  PoeauUa  Juv^nUia.  He  subsequentiy  devoted 
himself  almost  entirely  to  political  life,  and  held  for  a 
lengthened  period  the  position  of  resident  at  the  Hague 
for  the  towns  of  the  Hanseatic  League.  His  most  im- 
portant wotk  was  the  Historie  ofi  Vcrhaal  van  Sadken  van 
Staet  in  (hrlcgh  (U  vols  4to,  1657-71),  embracing  the 
period  from  1621  to  1668.  It  contains  a  large  number  of 
state  documents,  and  Js  sq  invaluable  authority  on  one  of 
the  most  eventful  periods  of  Dutch  lustory. 

AIX,  an  ancient  city  of  France,  the  chief  town  of  the 
arrondissement  of  the  same  name,  in  the  department  of 
the  Bouch^Srdu-Rhone.  It  was  the  Aquae  Sextim  of  the 
Romans,  and  between  tins  and  Arelate  (Aries)  is  the  field 
on  which  Marius  gained  his  great  victory  over  the  Teutons. 
Under  the  counts  -of  Provence,  Aiz  bmme  celebrated  as 
a  seat  of  learning ;  and  it  still  retains  many  relics  of  its 
former  splendour,  and  is  distinguished  by  the  number  and 
ezceUenoe  of  its  literary  institutions.  It  has  a  library  of 
100,000  volumes,  an  academy  of  law,  science,  and  tibeo- 
logy,  a  museum,  and-  a  chamber  of  commerce.  The 
cathedral— the  baptistry  of  which  is  said  to  have  been 
constructed  from  the  remains  of  a  Roman  temple — the 
"Palais,"  the  town-haD,  and  the  clock-tower,  are  fine  speci- 
mens of  ancient  architectural'  There  are  numerous  public 
fountains^  on  one  of  which  is  sculptured  a  figure  of  King 
IUn6  by  David.  The  hot  springs,  from  which  the  city 
derives  its  name,  are  not  now  in  much  repute.  Aiz  is  the 
seat  of  a  court  of  justice  and  an  archbishopric.  The  chief 
manufactures  are  cotton,  silk,  thread,  and  hardware ;  and 
olives  and  almonds  are  cultivated  on  the  surrounding  hills. 
There  is  considerable  commerce  in  com,  wine,  and  oil 
The  naturalists -Adanson  and  Toumefort,  and  the  painter 
VanloQ^  were  bom  at  Aiz.     Population  (1872),  29,020. 

AIX,  or  Aix-Li8-BAiN8,atown  of  France,  in  the  depart- 
ment of  Savoie,  near  Lake  Bourget,  8  miles  north  of 
Chamb^.  It  was  a  celebrated  bathing-place  in  the  time 
of  tbe  Romans,  and  possesses  numerous  ancient  remains. 
The  hot  springs,  which  are  of  sulphureous  quality,  and  have 
a  temperature  of  from  109*'  to  113''  Fahr.,  are  still  much 
frequented,  attracting  annually  above  2000  visitors.  They 
are  used  for  drinking  as  well  as  for  bathing  purpoeesL 
Papulation,  4430. 

AIX-LA-CHAPELLE,  tbe  German  Aachen,  the  capital 
of  a  district  of  the  same  n^e  in  Rhenish  Prussia,  situated 
near  tbe  Wurm,  a  tributary  of  the  Meuse,  in  a  pleasant 
and  fertile  valley  about  40  miles  west  of  Cologne,  with 
which  it  is  connected  by  railway.  It  is  well  built»  and  is 
enclosed  by  ramparts  that  have  been  converted  into  pro* 
manades,  and  its  appearance  in.  rather  that  of  a  prosperoos 
modem  town  than  of  an  ancient  city  full  of  historiotl 
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associations.  Its  town-house,  Jbuilt  in  1353  on  the  ruins 
oi  Charlemagne's  palace,  contains  the  magnificent  corona- 
tion hall  of  the  German  emperors,  162  feet  long  by  60  feet 
wide.  Near  the  town-house  are  two  ancient  towers,  one  of 
ivliich,  called  the  Granusth-urm^  is  sometimes  said  to  be  of 
Boman  ori^ ;  and  a  fountain,  with  a  statue  of  Charle- 
jUBgne,  which  was  erected  in  1620.  The  cathedral  of 
Aix-la-Chapelli9  consists  of  two  part$^,  distinct  both  as  to 
ihe  time  of  their  erection  and  their  style  of  architecture. 
The  older  portiofi  may  be  said  to  date  either  from  796  aj>., 
wlien  it  wad  Erected  by  Charlemagne  as  the  palace  chapel, 
ct  frooti  983>  when  it  was  rebuilt  on  the  old  model  by 
Otho  ILL,  after  having  been  almost  entirely  destroyed  by 
the  Normans^  -  It  consists  of  an  octagon,  planned  after 
that  of  St  Yitale  at  Kavennaj  surrounded  by  a  sixteen- 
sided  galleiy,  and  terminating  in  a  cupola.  It  contains 
the  tomb  of  Charlemagne,  which  was  opened  in  the  year 
IQOO,  when  tbe  body  <^  the  emperdt  was  found  seated  on 
a  marble  throne  which  was  afterwards  used  in  the  imperial 
coronation  ceremonies.  The  Oothic  choir,  which  forms 
the  more  modern  portion  of  the  cathedral,  was  added 
during  the  latter  half  of  the  1 4th  and  the  beginning  pf  the 
1 5  th  centuries.  The  cathedral  possesses  many  relics,  the 
most  sacred  of  which  are  exhibited  only  once  every  seven 
years,  when  they  attract  large  crowds  of  worshippers.  Be- 
iddes  these  buildings,  almost  the  only  other  of  any  antiquity 
is  the  com  exchange,  probably  of  the  12th  century.  Of 
modem  edifices,  Aix-larChapelle  possesses  a  theatre,  a  public 
library,  a  gymnasium,  and  several  churches  and  hospitals. 
The  chief  manufactures  of  Aix-larChapelle  are  woollen 
dothfl,  stockings,  shawls,  silks,  leather,  glass,  needles,  pins, 
machines,  general  ironmongery,  carriages,  beer,  brandy, 
tobacco,  and  chemicals.  There  is  a  good  trade  in  these 
articles,  not  only  with  Geimany  and  other  continental 
countries,  but  also,  in  the  case  of  doth  especially,  with 
the  United  States  of  America.  The  hot  sulphur  springs 
of  Aix-la-Chapelle  are  another  important  source  of  revenue 
to  the  inhabitants.  These  springs  were  known  to  the 
Romans,  and  have  long  been  celebrated  for  the  cure  of 
rheumatism  and  gout.  There  are  six  in  all,  of  which  the 
Kaiserquelle  is  the  chief,  with  a  temperature  reaching  as  high 
88  136^  Fahr.  There  are  also  two  cold  chalybeate* springs. 
Aix-la-Chapelle  is  -the  Aquisgranum,  or  Civitas  Aquensts^ 
of  the  Romans.  Charlemagne,  who  perhaps  was  born  and 
certainly  died  in  the  town,  made  it  the  second  city  of  his 
empire  and  the  capital  of  his  dominions  north  of  the  Alps. 
He  conferred  numerous  privileges  upon  its  citizens,  exempt- 
ihg  them  from  military  service  and  from  all  taxes,  even  when 
they  were  living  in  other  parts  of  the  empire.  From  813 
to  1531  the  emperors  of  Germany  were  crowned  at  Aixla- 
Chapelle,  which  during  that  period  became  one  of  the  most 
iinportant  free  imperial  cities,  although  it  was  ravaged  by 
the  Normans  in  851,  and  again  in  882.  By  the  removal  of 
the  coronations  to  Frankfort,  ALX-Ia-Chapclle  lost  its  lead- 
iiig  position  in  Germany,  and  its  internal  prosperity  was 
much  injured  by  a  disastrous  fire  in  1656.  During  the 
revolution  it  for  a  time  belonged  to  France,  but  in  1815  it 
was  ceded  to  Prussia,  and  has  now  become  one  of  the  chief 
seats  of  commerce  in  that  kingdom.  Population  of  Aix-la- 
Chapelle  (1871),  74,238. 

Aix-la-Chapelle,  Congresses  and  Treaties  of.  The  first 
congress  of  Aix-la-Chapelle  concerned  the  succession  of 
Maria  Theresa  to  tl^e  empii;e.  It  was  held  in  1748,  and 
resulted  in  the  treaty  of  Aixla-Chapelle,  signed  in  the 
aame  year,  by  which  Maria  Theresa  was  feft  in  possession 
of  most  of  her  hereditary  dominions,  the  chief  exception 
being  Silesia,  which  was  ceded  to  Prussia.  The  second 
congress,  held  in  1818,  resulted  in  the  convention  of  Aix- 
la-Chapelle.  The  object  of  thi:t  congress  was  the  regulation 
of  the  affairs  of  Europe,  especially  of  Franoft,  after  the  war. 


A  treaty  of  peace  between  France  and  Spain  was  also  signed 
in  this  city  in  1 068,  whereby  Louis  XIY.  gave  up  his  daim 
to  the  Spanish  Netherlands,  but  was  left  in  posseiaoa  of 
much  that  h&  had  already  conquered. 

AJACCIO,  the  chief  town  of  Corsica,  one  of  t&e  deptit* 
ments  of  France.  It  ^  a  seaport,  situated  on  the  vest 
coast  of  the  island,  in.4r  54'  N.  lat,  and  8'  44'  E.  long. 
The  harbour  is  commooious,  and  sheltered  on  all  sides  sara 
the  south-west^  The  town  is  well  built,  and  its  principal 
buildings  are  the  cathedral,  the  town-house,  and  the  citadel 
It  is  the  seat  of  a  bishop  and  a  court  of  justic^j  and  his  a 
commercial  college,  a  school  of  hydrography,  a  large  library, 
and  a  botanic  garden.  Wine,  fruits,  and  olive  oil  are  tie 
chief  articles  of  trade ;  and  anchovy  and  coral  fisheries  ate 
extensively  prosecuted  along  the  coast.  Ajaccio  i^  ceI^ 
brated  as  the  birthplace  of  Napoleon  Bonaparte  The  house 
where  he  was  born  (15th  August  1769)  is  stall  standing  in 
good  preservation.  A  marble  statue  was  erected  to  hia 
honour  in  1 850,  and  the  people  still  retain  strong  Bonapaitist 
sympathies.     Population  (1872),  16,645. 

A  J  AN  (the  ancient  Azania\  a  tract  which  forms  the 
^lastem  horn  of  Africa,  with  a  ooast-line  of  about  lOM 
latitude,  from  Cape  Gardafui  nearly  to  the  equator. 
It  extends  inland  to  the  territory  of  the  Gallas,  bat  its 
limits  .cannot  be  strictly  defined,  as  this  part  -of  Africa  has 
been  little  explored.  The  coast  towards  the  south  is  lo^ 
and  sandy,  but  northward,  near  C^pe  D'Orfui,  it  becomes 
high  and  mountainous,  with  some  fertile  valleys  int%r< 
spersed.  Cape  Gardafui,  the  most  eastern  point  of  Africt, 
is  a  bold  promontory  backed  by  lofty  hills.  There  are  no 
considerable  rivers  in  Ajan,  and  the  land  for  the  most  pait 
is  barren.  The  inhabitants,  a  tribe  of  the  Somali,  carry  od 
a  trade  with  the  Arabs  in  ivory  and  gum,  and  the  counti) 
possesses  an  excellent  breed  of  horses. 

AJAX  (Ata?),  the  son  of  Telamon.  In  Greek  legend 
Ajax  represents  throughout  only  physical  qualities,  like 
Hercules,  with  whom,  indeed,  a  likeness  must  have  been 
recognised,  or  there  would  have  been  no  sufiicient  basis  for 
the  belief  that  the  child  Ajax  was  bom  at  the  prayer  of 
Hercules  in  behalf  of  his  friend  Telamon  (the^name'^A'af 
-H>r  Aia;  with  digamma — being  an  allusion  to  the  ea^e, 
aicrof,  which  appeared  to  announce  the  snccess  of  tha 
prayer);  and  again,  that  Hercules  was  present  at  the  birtb 
of  the  infant,  and  by  wrapping  it  in  his  Hon's  skin  made 
it  invulnerable,  except  in  the  armpit  In  respect  of  being 
open  to  a  wound  in  only  one  small  spot  Ajax  resembles 
Achilles,  with  whom  in  the  usual  genealogy  he  claims  to 
be  related  as  cousin.  But  of  this  relationship  there  ii  no 
evidence  in  the  Ilvad,  where  Ajax  appears  of  colossal  fiame 
(TTcXuipto?),  in  himself  a  tower  of  Btrength  {nvpyoi  'KytiL&\ 
and,  as  the  simile  implies,  prepared  for  defence,  sot  to 
lead  assaults,  unmoved  by  the  shafts  of  enemies  es  is  an  £>< 
in  a  corn-field  by. the  pelting  of  boys  {Iliads  xi.  556-566), 
while  Achilles  is  no  less  clearly  drawn  as  sensitive  to  finer 
passions  and  tastes,  if  equally  bold  in  war.  Unwarrant^^ 
as  it  was  by  the'  IHad,  the  identification  of  Ajax  with  the 
family  of  i^cus  was  chiefly  a  matter  which  concerned  the 
Athenians,  and  that  not  until  Salamis  had  come  into  theii 
possession,  on  which  occasion  Solen  inserted  a  line  is  tlie 
Iliad  (ii.  557)  for  the  purpose  of  supporting  the  Atheciaii 
claim  to  thensland.  Ajax  then  became  an  Attic  hero,  hi^ 
name  being  given  to  one  of  the  tribes.  In  this  iray  hif 
deeds  came  to'be  a  favourite  subject  of  the  Attic  drama,  though 
they  are  not  always  represented  in  a  creditable  manser— a^ 
for  example,  when,  contrary  to  his  steady  character  in  the 
Iliad  of  being  respectful  to  the  gods,  he  is  charged  with  insol: 
to  Athena,  to  account  for  her  having  influenced  the  dedsica 
against  him  in  his  competition  with  Ulysses  for  tii«  ancouc 
of  Achilles.  It  was  Athena,  also,  who  made  him  insme 
then,  and  led  him  to  take  his  own  life     From  2ua  blood 
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Sprang  a  flower,  as  at  th«  death  of  Hjacinthus,  which  bore 
the  initial  letter  of  hi»  name.  In  later  times  the  people  of 
Novum  Qiam  believed  him  to  have  been  wronged  by  the 
decision,  and  toldhow,  when  Uljsse^  had  been  shipwrecked, 
the  armour  of  Achilles  was  wafted  by  the  tide  upon  the 
shore  near  the  tonib  of  Ajaz.  (▲.  a.  M.) 

AJ AX  OILEUS,  or  the  Lbbskb  Ajaz,  was  a  son  of  the 
King  of  Locri,  whose  subjects  he  led  before  Troy,  contribut- 
ing a  contingent  of  forty  ships.  In  boldness  he  was  in  the 
fii9t  rank  among  the  Greeks  there,  equal  to*  make  a  stand 
against  Hector,  and  swift  of  foot  next  to  Adulles.  But,  com- 
pared with  the  Other  leaders,  he  is  impatient  and  overbear- 
ing. Like  the  Telamonian  Ajaz,  he  appears  as  an  enemy 
of  Ulysses,  and  as  the  victim  of  Athena's  vengeance.  It  Iras 
due.  to  her  influence  that  he,  known  for  his  speed,  lost 
the  race  with  Ulysses  at  the  games  in  honour  of  Patroclns 
(Iliad,  zxiii  754-784);  and  again  it  was  through  her  that 
on  hia  return  homeward  his  ship  wa^  wrecked  upon  the 
mythical  Qyrsean  rock  {Odyssey,  iv.  499).  As  it  stands  in 
later  stoiy,  he  had  drawn  down  Athena's  anger  by  his  assault 
upon  Cassandra  at  the  image  of  the  goddess.  Ulysses 
chaiged  him  with  this  offence,  and  demanded  that  be  should 
be  stoned.  But,  according  to  another  version  of  the  l^end, 
he  had  only  carried  her  off  to  hL^  tent  without  any  harm, 
when  Agamemnon  took  her  from  him,  and  spread  a  report 
that  Athena  would  destroy  the  whole  army  unless  Ajax  were 
slain;  upon  which,  thinking  of  the  unjust  verdict  given 
against  his  namesake,  he  went  to  sea  in  a  frail  vessel  and 
perished.  The  news  was  received  in  the  camp  with  grief, 
a  funeral  pile  was  erected  on  the  ship  which  had  conveyed 
him  to  Troy,  sacrifice  was  offered,  and  when  the  evening  wind 
came  on,  the  burning  ship  was  cut  adrift.         (▲.  s.  M.) 

AJEHO,  or  A-SHE-HOH,  also  called  Aex^buku,  a  consider- 
able and  rapidly  increasing  city  of  Manchuria,  30  miles 
south  of  the  river  Soongari,  and  about  120  north  of  Kirin. 
It  is  advantageously  situated  on  the  slopes  of  a  gentle 
descent  leading  to  the  river.  The  country  around  is  very 
fertile,  producing  in  abundance  various  kinds  of  gnik^ 
besides  pulse  and  opium.  The  population  of  the  distrKt 
consists  entirely  of  Chinese  inmiigrants,  who  are  engaged  in 
the  reclamation  and  cultivation  of  the  soil,  which  is  given 
to  them  at  a  nominal  price.  A  large  trade  is  done  in  the 
town;  and  although  the  shops  are  of. mean  appearance, 
quantities  of  porcelain  and  other  ornamental  articles  ex- 
posed for  sale  indicate  its  growing  wealtL  The  population 
is  about  40,000,  and  includes  a  considerable  number  of 
Mahometans. 

AJMIR,  a  district  and  town  of  British  India,  in  lUjpu- 
t^ni.  The  district  lies  between  25^  43'  and  26*"  42'  K. 
lat.,  and  74**  22'  and  75''  33'  £.  long.,  measuring  80  miles 
in  length  from  north  to  south,  by  50  miles  in  breadth, 
and  comprising  an  area  of  2057  square  miles.  It  is 
bounded  on  the  E.  by  the  states  of  Krishnagar  and  Jaipur, 
on  the  ^  by  Mewir,  on  the  W.  by  the  British  district  of 
M[airw&r4,  and  on  the  K.W.  by  the  state  of  Jodhpur.  The 
population  in  1865  was  returned. at  426,268;  of  whom 
363,539,  or  85  per  cent,  were  Hindus,- and  the  remainder 
chiefly  Mahometans,  lie  eastern  portion  of  the  district 
is  generally  flat,  broken  only  by  gentle  undulations,  but 
the  north  and  north-western  parts  are  intersected  by 
the  great  Aravalu  range  (q.v.)  Many  of  the  valleys  in 
this  region  are  mere  sandy  deserts,  with  an  occasional  oasis 
of  cultivation,  but  there  are  also  some  veiy  fertile  tracts ; 
among  these  is  the  plain  on  which  lies  the  tows  of  Ajmir. 
This  valley,  however,  is  not  only  fortunate  in  possessing 
a  noble  artifidal  lake,  but  is  protected  by  the  massive 
walls  of  the  N&g-p&thar  range  or  Serpent  rock,  which  forms 
&  barrier  against  the  sand.  The  only  hills  in  the  district 
are  the  Aravalli  range  and  its  offshoots.  Ajmlr  is  almost 
totally  devoid  of  rivers,  the  Ban&s  being  the  only  stream 


which  can  be  dignified  with  that  name,  and  it  only  touches 
the  south-eastern  boundary  of  the  district  jk)  as  to  irrigate 
the  Paigani  of  Samur.  Four  small  streams — the  SAgar- 
matl,  Saraswati,  Eharl,  and  Dai — also  intersect  the  dis- 
trict In  the  dry  weather  they  are  little,  more  than  brooks. 
The  S&gar-matl  and  Saraawatl  unite  at  Qobindgarh^  the 
tmited  waters  flowing  on  under  the  name  of  the  Luni  (or 
salt  water)  river.  There  are  two  first^aas  roads  in  Ajxnir, 
viz.,  one  from  Ajmir  cilrto  Qangwana,  and  thence  through  • 
the  Krishnagarh  and  Jaipur  states  to  Agra;  and  another 
from  the  city  to  the  cantonment  station  of  Naslr&bAd,  a 
distance  of  14  miles.  There  ia  also  a  second-class  road 
from  Ajmlr  to  Nayi  Nagar.  a  distance  of  36  miles,  besides 
sixteen  third-class  tracks  connecting  the  principal  towns 
and  villagea  with  the  city.  The  principal  products  of  the 
district  are  wheat,  barley,  rice,  sugar-cane,  peaa»  ^^t 
maize,  til  (ojl-seed),  tobacco,  and  cotton.  With  the  excep- 
tion of  woollen  blankets,  turbans,  &c.,  manulactares  can 
be  scarcely  said  to  exist  in  Ajmir.  Salt  is  made  in  a  rude 
method  at  lUmsur,  from  the  saline  exudations  of  the  soil, 
to  the  extent  of  3000  cwt  per  annum.  After  supplying 
local  wants,-  the  surplus  is  exported  towards  MAlwa  and 
SAgar.  The  principal  trade  ia^in  wool,  cotton,  opium, 
printisd  cloths,  and  tobacco.^  A  large  quantity  of  cotton 
is  exported  to  Nayi  Nagar,  in  MairwirA  district,  whence  it 
finds  its  way  intb  the  Bombay  market.  Oil  is  also  a  pro- 
fitable article  of  trade.  The.  domestic  animals  are  sheep, 
horses,  bullocks,  camels,  and  goats.  Cattle,  and  especially 
bullocks,  are  much  valued,  but  are  very  scarce,  owing  partly 
to  the  want  of  sufficient  pasturage  and  partly  to  frequent 
droughts.  When  these  occur,  the  cattle  are  sent  away  to 
the  neighbouring  states,  where  better  pasture  can  be  pro- 
cured, and  very  few  find  their  way  back.  The  imperial 
revenue  obtained  from  the  district  iu  1867  amounted  to 
£61,791,  8s.,  exclusive  of  local  funds  raised  by  a  road, 
tank,  and  postal  cess. 

Th«  tenures  of  the  agricnltonl  'nUtgei  commiiiiities  in  Ajmfr  ts9 
*of  a  very  simple  and  onifonn  kind.  They  ill  belons  to  the  type 
known  as  "imperfect  patid&ri,"  by  which  the  better  aescriptiona  of 
land  are  held  in  severalty  by  each  member  of  the  proprietarv  body. 
Each  mennber  is  responsible  for  the  amount  of  revenue  allotted  on 
his  holding ;  but  in  event  of  the  default  of  any  shareholder,  the 
whole  commonity  is  collectively  liable  for  the  total  sum.'  The 
inferior  and  waste  lands  remain,  the  property  of  the  whole  village, 
and  the  income,  derived  from  them  is  credited  to  the  common  acconnt. 
The  cultivators  are  nearly  all  pro^etora.of  the4and  they  till.  A 
large  portion  of  Ajmir  district  is  parcelled  out  into  estates,  vairing 
in  siie  from  a  single  village  to  tklUgb  pargand  (or  fiscal  division). 
These  estates  are  held  hj  R^put  chieb,  some  of  whom  descend 
from  the  original  ruling  families,  while  others  owe  thefr  position  to 
force  or  to  ue  favour  of  the  reiffninf  power.  They  have  all  been 
confirmed  in  their  estates  by  uie  Sntish  on  payment  of  a  fixed 
annual  ooit  rent.  Three  towns  are  returned  as  containing  a  popu- 
lation 01  upwards  of  6000  inhabitants  in  1867— viz.,  Ajmir  dtv  (the 
capital  and  the  only  mnnioipality  in  the  districts  population 
84,763 ;  KekH,  6357 ;  and  Pisangua,  8006.  There  is  also  a  military 
cantonment  at  Nasfrib^d,  the  garrison  of  Which  in  1867  oonsiitod 
of  a  battery  of  European  artillery,  a  JSnrbpesn  iniantry  regiment,  a 
squadron  of  native  cavalry,  and  a  regiment  of  native  mfantry.  In 
1867  there  were  eighteen  government  schools  in  the  district,  attended 
by  647  pupils,  and  a  government  college  at  Ajmfr  dty  attended  by 
320  students.  Besides  these  there  were  three  mission  schools  for 
boys  and  one  for  girls  in  Ajmfr  city,  and  eight  others  in  its  neigh- 
bourhood. The  avenge  attendance  at  tlier  mission  sehools  amounted 
to  847. 

AjKfB  Cmr,  the  capital  of  Ajmir  district,  ia  mtnated  in 
a  pictoresque  and  fertile  valley  snrrounded  by  mountains, 
in  26^  29'  N.  lat  and  7i'  43'  £  long.  The  town  is 
partly  built  on  the  lower  slope  of  the  I'ih^garh  hill,  and  is 
surrounded  by  a  stone  waU  with  five  handsome  gates.  To 
the  north  of  the  city  is  a  large  artificial  lake  called  the 
.  AnasAgar,  whence  the  water  snpply  of  the  place  la  derived. 
The  town  is  clean,  and  possesses  several  handsome  streets, 
the  dwellings  of  the  better  daases  being  large  and  well 
built.    The  population  in  1867  nnmberad  34,763,  about 
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two-thirds  being  Hindus,  and  the  remainder  Mahometans. 
The  city  trade  chiefly  comsists  of  i^alt  and  omom.  The 
former  is  imported'  in  large  quantities  from  Uie  Sambar 
lake  and  Ramsur.  Oilmaking  is  also  a  profitable  branch 
of  trade.  Cotton  cloths  are  manufactured  to  some  extent, 
for  the  dyeing  of  which  the  city  has  attained  a  high  repu- 
tation. A  municipal  income  of  about  X2000  a-year  is 
derived  from  octroi  duties  levied  on  articles  <H>nsumed  in 
the  town.  Out  of  this  the  police  and  conservancy,  arrange- 
ments are  paid,  the  balance  being  spent  on  roads  and  in 
the  support  of  charitable  institutions.  The  Ajmir  college, 
affiliated  to  the  Calcutta  university,  had  320  pupils  in 
1867.  Tlie  college  buildings  being  inadequate  to  this- 
number  of  pupils,  the  foundation-stone  of  a  new  structure 
was  laid  on  the  17th  February  1868.  The  agent  to  the 
governor-general  for  R^jpulinA  resides  at  Ajmir,  which  iS 
also  the  headquarters  of  the  commissioner  of  the  Ajmlr  and 
Mairw&r&  division.  .It  is  likewise  a.  station  of  a  Scotch 
Presbyterian  mission. 

The  chief  object  of  interest  \a  the  dargd,  or  tomb  of  a  funoms 
ICahometan  saint  named  Mayud-nd-din.  It  is  situatAl  at  the 
foot  of  the  Tiragarh  mountain,  and  consists  of  a  block  of  white 
marble  boildinga,  without  much  pretension  to  architectural  beauty. 
To  this  place  the  emperor  Akbar,  with  his  empress,  performed  a 

E'  ilnimage  on  foot  from  Agra,  in  accordance  with  the  terms  of  a  vow 
eliad  made  when  praying  for  a  son.  The  large  pillars  erected  at 
intervals  of  two  miles  the  whole  way,  to  mark  the  daily  balting-pIace 
of  the  imperial  pilgrim,  are  still  extant  An  ancient  Jain  temple, 
now  converted  into  a  Mahometan  mosque,  is  situated  on  the 
lower  slope  of  the  Tddltfarh  hill.  With  the  exception  of  that  nait 
used  ss  a  mosque,  nearly  the  whole  of  the  ancient  temple  has  fallen 
into  ruins,  but  the  relics  are  not  excelled  in  beauty  of  architeotors 
and  sculpture  by  any  remains  of  Hindu  art  Forty  oolumns  sup- 
port the  roof,  but  no  two  are  alike,  and  great  fertih^  of  invention 
is  manifested  in  the  execution  of  the  ornaments.  The  summit  ef 
Tdrdgarh  mountain,  overhanging  Ajmir,  is  .crowned  bv  a  fort,  the 
lofty  thick  battlements  of  which  ran  along  its  brow  and  enclose  the 
table-land.  The  walls  are  2  miles  in  drctmaference,,  and  the  fort  can 
only  be  approached  by  steep  and  very  rouf  hly-paved  planes,  com- 
manded by  the  fort  and  the  outworks,  and  ny  the  hill  to  the  west 
On  coming  into  the  hands  of  the  English,  ttie  fort  was  disnianl^ 
by  order  of  Lord  William  Bentinck,  and  is  now  converted  int^a 
sapitariuiff  for  the  troops  at  Nssir&bid.  Aimir  was  founded 
about  the  year  145  A.D.  by  Ajf,  a  Chohin,  who  established  the 
dynasty  which  continued  to  rule  the  countnr  (with  many  vicissi- 
tudes of  fortune)  while  the  repeated  waves  of  Mahometan  invasion 
swept  over  India,  until  it  eventually  became  an  appanage  of  the 
crown  of  Dehli  in  1193.  Its  intemsl  government,  however,  was 
banded  over  to  its  ancient  rulers  upon  the  payment  of  a  hesrv 
tribute  to  the  conquerors.  It  then  remainea  feudatory  to  Dehli 
till  1365,' when  it  was  captured  by  the  ruler  of  Mewir.  In  1509 
the  place  became  a  source  of  contention  between  the  chiefs  of  Mewsi' 
and  Marwar,  and  was  ultimately  conquered  in  1532  by  the  latter 
pnnce,  who  in  his  turn  in  1559  had  to  give  way  J)efore  the  emperor 
Akbar.  It  continued  in  the  hands  of  the  Muffhuls,  with  occasional 
revolts,  till  1770,  when  it  was  ceded  to  the  Marhattils,  from 'which 
time  up  to  1818  the  unhappy  distriet  was  the  scene  of  a  continusi 
struggle,  being  seized  at  diflerent  times  by  the  Mewdr  and  M&rwir 
rdj&s,  from  whom  it  was  as  often  retaken  by  the  Marhattis.  In 
1818  the  latter  oeded  it  to  the  British  in  return  for  a  payment  of 
50,000  rupees.  Since  then  the  country  has  er^joyed  unbroken 
peace  and  a  stable  government 

AJURUOC A,  a  town  of  Brazil,  in  the  province  of  Minas 
Geraes,  117  miles.  K.  of  Rio  de  Janeiro.  It  is  situated  on 
the  Ajumoca  river,  which  is  here  crossed  by  a  bridge.  Gold 
was  once  found  in  the  vicinity,  but  the  soil  has  been  long 
exhausted  of  the  precious  metals;  and  the  people  are 
chiefly  engaged  in  agriculture,  and  in  rearing  animals  for 
the  markets  of  Rio.  The  land  is  fertile,  and  produces 
millet,  mandioca,  coffee,  sugar-cane,  and  tobacco.  The 
population  of  the  town  and  district  is  1 2,000. 

AKABAH,  Thb  Gulp  of,  the  Sinus  Elaniles  of  anti- 
quity, IB  the  eastmost  of  the  two  divisions  into  which  the 
Red  Sea  bifurcates  near  its  northern  extremity.  It  pene- 
trates into  Arabia  Petraea  in  a  N.N.E.  direction,  from  28* 
to  29*  32'  N.  lat,  a  distance  of  100  miles,  and  its  breadth 
▼aries  from  12  to  17  miles.  The  entrance  is  contracted 
by   Tiran  and    other    islands,   so  that    the   passage    it 


rendered  somewhat  difficult;  and  its  navigatioa  is  daagei 
ous  on  account  of  the  numerous  coral  reefs,  snd  tlie  laddeo 
squalls  whieh  swei^p  down  from  the  acyacent  mouiUiia, 
manji  of  which  rise  perpendicularly  to  a  height  of  2000 
feet.  The  only  well-sheltered  .harbour  is  that  called  the 
Golden  Port,  situated  on  its  western  shore  about  33  milei 
from  the  entianoe,  and  29  miles  E.  of  Mount  Sinai 
About  2 J  miles  from  the  head  of  the  golf  is  the^Till^e 
of  AiCABAH,  with  a  fortified  castle,  garrisoned  by  t  few 
soldiers  for  the  protection  of  the  Moslem  pOgrima  on  thc7 
way  to  Mecca.  In  the  vicinity  of  the  village  then  tn 
extensive  date  groves ;  and  there  is  abunduce  of  gr^  i 
water,  fruit,  mA  YCgetables.  Akabah,  though  nov  of 
small  importanoe,  is  not  devoid,  of  historicsl  interest  It 
is  supposed  to  occupy  the  site  of  the  JUath  of  Scripture, 
which  in  remote  ages  carried  on  an  e^tensiTe  commerce; 
and  some  ruins  in  the  sea  a  daxni  distance  southward  m 
surmised  to  be  the  remains  of  £gionffeber. 

AKBAR,  AxHBAB,  or  Akbkr,  Jellauldik  Moeix- 
MED,  one  of  the  greatest  and  wisest  of  the  Mo^hul  emperci^ 
was  bom  atJLmerkote  in  Sindh  on  the  14th  October  1542 
his  father,  Humayun,  having  been  driven  from  the  th::3« 
a  short  time  before  by  the  usurper  Sher  Khan.    After  men 
than  twelve  years'  eiSe,  Humayun  regained  his  sovereigrty 
which,  however,  he  had  held  only  for  a  few  months  ^Lc 
he  died.     Akbar  succeeded  his  father  in  1556  under  tht 
regency  of  Bahram  Khan,  a  Turkoman  noble,  whose  en-^rg 
in  repelling  pretenders  to  the  throne,  and  severity  in  m^- 
taining  the  discipline  of  the  army,  tended  greatly  tc  'J* 
consolidation  of  the  newly-recovered   empire.     BahrL-:. 
however,  was  naturally  despotic  and  cruel;  and  when  crd^ 
was  somewhat  restored,  AJkbar  found  it  necessary  to  t^t 
the  reins  of  government  into  his  own  hands^  which  he  dii 
by.a  proclamation  issued  in  ^arch  1560.    The  diaoni^i 
legent  lived  for  some  time  in  rebellion,  endeavouring  '^ 
establish  an  independent  principality  in  Malwah,  but  &t 
last  he  was  forced  to  cast  himself  on  Akbar's  mercy.   Tti 
emperor  not  oxily  freely  pardoned  him,  but  inagnanimcc:!!/ 
offered  him  the  choice  of  a  high  place  in  the  snny  or  i 
suitable  escort  for  «  pilgrilmage  to  Mecca,  and  Mrc 
preferred  the  latter  alternative.     When  Akbar  asceniiri 
the  throne,  only  a  small  portion  of  what  had  formerly  bee: 
comprised  within  the  Moghul  empire  owned  his  authority 
and  he  devoted  himself  with  great  determination  snd  icsr- 
vellous  success  to  the  recovery  of  the  revolted  province. 
Over  each  of  these,  as  it  was  restored,  he  placed  a  goven:  t 
whom  he  superintended  with  great  vigilance  and  visict: 
He  tried  by  every  means  to  develop  and  encourage  cc::- 
merce;  he  had  the  land  accurately  measured  for  the  pun-:^ 
of  rightly  adjusting  taxation;  he  gave  the  strictest  irsr:- 
tions  to  prevent  extortion  on  the  part  of  the  tax-gatber*^' 
and  in  many  other  respects  displayed  an  enlightened  r- 
equitable  policy.     Thus  it  happened  that,  \n  the  fortie.: 
year  of  Akbar's  feign  the  empire  had  more  than  regaiit : 
all  that  it  had  lost,  the  recovered  provinces  being  ^edl::^- 
not  to  subjection  only  as  before,  but  to  a  great  degree 
peace,  order,  and  contentment     Akbar's  method  of  df^: 
with  what  must  always  be  the  chief  difficulty  of  one  vh' 
has  to  rule  widely  diverse  races,  affords  perhaps  the  cfov> 
ing  evidence  of  his  wisdom  and  moderation.     In  t(iw^^ 
he  was  at  first  a  Mussulman,  but  the  intolerant  eich: 
sivMiess  of  that  creed  was  quite  foreign  to  his  chaiactr 
Scepticism  as  to  the  divine  origin  of  the  Koran  led  him  t^ 
seek  the  true  religion  in  an  eclectic  system.     He  sccori- 
ingly  set  himself  to  obtain  information  about  other  religi^^- 
sent  to  Goa,  requesting  that  the  Portagueoe  misaioian^ 
there  would  visit  hiwi^  and  listened  to 'them  with  inteliige!:: 
attention  when  they  came.     As  the  result  of  these  inouiriej 
he  adopted  the.  creed  of  pure  deism  and  a  ritual  ha«ed 
upon  the  system  of  Zoroaster.     The  religion  thus  fbonded, 
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however,  Kavfng  no  vital  force,  never  spread  beyond  the 
iiniits  of  the' court,  and  died  with  Akbar  himsell.  But 
though  his  eclectic  tystem  failed,  the  spirit  of  toleration 
which  originated  it  produced  in  other  ways  many  import- 
ant results;  and,  indeed,  may  be  said  to  have  done  more 
to  establish  Akbar's  power  on  a  secure  basis  than  all  his 
economic  and  social  reforms.  He  conciliated  the  Hindoos 
by  giving  them  freedom  of  worship;  while  at  the  same 
time  he  strictly  prohibited  certain  barbarous  Brahminical 
practices,  such  as  trial  by  ordeal  and  the  burning  df  widows 
against  their  will  He  also  abolished  all  taxes  upon  pil- 
grims as  an  interfeipence  with  the  liberty  of  worslup,  and 
tiie  capitation  tax  upon  Hindoos,  probably  upon,  similar 
grounds.  Measures  like  thes^  gained  for  him  during  his  life- 
time the  title  of  "Guardian  of  Mankind,"  and  caused  him  to 
be  held  up  as  a  model  to  Indian  princes  of  later  times,  who 
in  the  matter  of  religious  toleration  have  only  too  seldom 
followed  his  example.  Akbar  was  a  munificent  patfon  of 
literature.  He  established  schools  throughout  his  empire 
for  HxB  education  of  Hindoos  as  wcU  as  Moslems,  and  he 
gathered  round  him  many  men  of  literary  talent,  among 
whom  may  be  mentioned  the  brothers  Feizi  and-Abul- 
fazl.  The  former  was  commissioned  by  Akbar  to.  trans- 
late a  number  of  Sanscrit  scientific  works  into  Persian; 
and  the  latter  (see  Abulpazl)  has  left,  in  the  Akbar-Nameh, 
an  enduring  record  of  the  emperor's  reign.  It  is  alaO:  said 
that  Akbar  employed  Jerome  Xavier,  ^  Jesuit  missionary, 
to  translate  the  f our  Qospels  into  Persian.  The  dosing 
years  of  Akbar's  reign  were  rendered  very  unhappy  by  the 
misconduct  of  his  sons.  Two  of  them  died  in  youth,  the 
▼ictims  of  intemperance;  and  the  third,  SeliQi,  afterwards 
the  emperor  Jehanghir,  was  frequently  in  rebellion  against 
his  father.  These  calamities  were  keenly  felt  by  Akbar,  and 
may  even  have  tended  to  hasten  his  death,  which  occurred 
at  Agra  on  the  I3th  October  1605.  His  body  was  deposited 
in  a  magnificent  mausoleum  at  Sicandra,  near  Agra. 

AKEN,  or  Agken,  a  town  in  Prussian  Saxony,  situated 
on  the  Elbe,  25  miles  KS.K  of  Magdeburg,  close  to  the 
frontiers  of  Anhalt  It  has  manufactures  of  doth,  leather, 
chemicals,  and  optical  instruments;  large  quantities  of 
beetroot  sugar  are  produced  in  the  neighbourhood;  and 
there  ia  a  considerable  transit  trade  on  the  Elbe.  Popula- 
tion (1871),  5273. 

AKENSIDE,  Mabe.    Like  young  Henry  Eirke  White, 
the  poet  of  the  Pleatures  of  Imagination  was  the -son  of  a 
butcher.    He  was  bom  at*  Newcastle-on-Tyne  on  Tiovember 
9th,   1721.     His  school  was  the  free  one  founded  by  a 
former  mayor  of  Newcastle,  Thomas  Horsley.     Later,  one 
of  the  ministers  of  the  Presbyterians  added  to  bis  school- 
acquired  knowledge  in  private.     In  his  sixteenth  year  he 
sent  to  the  GejUUman^t  Magazine  a  qppy  of  verses,  entitled' 
"  The  Virtuoso.**    Sylvanus  Urban  gradously  printed  the 
poem ;  but  the  old  man  was  not  difficult  to  please.    Other 
verse  contributions  succeeded — imitative,  yet  not  without 
gleams  of  a  tme  faculty.     Some  written  in  the  Lake 
country,  while  on  visits  with  friends  at  Morpeth,  have 
Wordsworthian  tonches.     The  memories  of  these  visits 
transfigure  the  PUasurea  of  Imagination.   In  his  nineteenth 
year,-  being  intended  for  the  derical  profession,  He  pro- 
ceeded to  the  university  of  Edinburgh;  but  within  one* 
session,  like  many  others,  he  changed  his  purpose,  and 
transferred  his  name  from  the  theological  to  the  medical 
classed — alUiough,  indeed,  then,. as  still,  the  opening  years 
were  occupied  with  the  same  studies  for  either.     On  his 
change  he.  honourably  returned  certain  moneys  which  his 
fellow  Presbyterians  had  advanced  towards  his  theological 
education.    He  attended  the  university  for  only  two  years. 
While  there,  in  1740,  a  medical  sodety,  which  combined 
with    it  a  debating  dub,  gave  him  a  fine  field  for  the 
exerciae    of    his    oratorical    powers.       Dugald    Stewart 


states  that  Bobertsdn  the  iistorian,  theo  a  student  of 
divinity,  used  to  attend  the  meetings  in  order  to  has 
Akenside's  speeches.  Some  of  his  minor  poems  belojag  U> 
this  period,  such  as  his  Ode  *'  for  t^e  Winter  Solstice,'* 
the  elegy  called  "Love,"  and  the  verses  "to  Cordelia.** 
He  returned  to  his  native  town  in  1741,  and  then  hit 
friendship  with  Jeremiah  Dyson  had  eommenoed,  "a  nama 
never  to  be  mentioned  by  any  lover  of  genius  or  nobla 
deeds  without  affection  and  reverence"  (Willmott).  In 
the  years  1741  to  1743  lie  must  have  been  ardent  in  hia 
wooing  of  the  Muses.  In  the  summer  or  autuinn  of  1743 
Dodsley  carri^  with  him  to  Pope  at  Twickenham  a  MS. 
for  which  the  writer  asked  X120.  The  oracle  of  Twicken- 
ham having  read  the  poem,  counselled  the  publisher  to 
make  no  niggardfy  offer,  because  "tihis  was  no  every-day 
writer."  It  was  some&lng  for  Pope  to  be  thus  presdent 
in  the  absence  of  rhyme— -albdt  Pope's  insertions  in  The 
Seoiom  remain  to  attest  that,  supreme  artist  as  he  was  in 
rhyme,  he  could  also  manage  blank  verse  with  exquisite 
cunningness.  The  MS.  was  the  FUamres  of  Imagination^ 
which  Dodsley  published  in  1744.  In  hia  twenty-third 
year  the  author,  like'Byron,  awoke  to  find  himself  famous. 
The  assaults  of  Warburton  and  Hurd  were  scarcely  a  deduo- 
tion  from  the  universal  wdcome.  The  poet's  "  Epistle"  to 
Wsurburton  was  effective.  He  went  to  Leyden,  and  there 
pursued  his  medical  studies  with  ardour.  He  obtained  the 
degree  of  M.D,,  May  16th,  1744;  his  inaugural  disserta- 
tion describing  the  formation  and  growth  of  the  human 
foetus  with  original  observation  and  acuteness.  .He  now 
returned  to  England,  advancing  more  and  more  in  hia 
friendship  with  the  good  and  large-hearted  Dyson.  He 
chose  Northampton  as  the  place  wherein  he  should  com- 
mence  practice.  It  was  an  unfortunate  sdection,  aa  Sir 
James  Stonehouse  **  possessed  the  confidence  of  the  town," 
and  it  was  deemed  an  intrusion.  A  not  very  creditable 
controversy  arose;  and  we  are  at  a  loss  whether  most  to 
admire  the  stinging  rebuffs  in  honeyed  courtesils  or  the 
mutual  pretence  of  ultimate  satisfaction  and  good-will.  At 
Northampton  Akenside  was  on  friendly  terms  with  Dr 
Doddridgb.  Iliere,  too,  he  wrote  his  ''  Epistle  to  Curio," 
which  Lord  Macaulay  pronounced  his  best  production,  &a 
"  indicating  powers  of  devated  satire,  which,  if  diligently 
cultivated,  might  have  disputed  the  pre-eminence  of  Dry- 
den."  Willmott  traces  some  of  the  most  nervous  lines  of 
the  Pleasures  of  Hope  to  this  "  Epistle  to  Curio."  Not 
succeeding  in  his  profession  at  Northampton,  he  removed 
to  Hampstead  in  1747.  The  Odes  had  then  been  published. 
Dr  Akenside  came  to  Hampstead  under  the  egis  of  the 
generous  Dyson.  Somehow,  in  Hampstead  as  at  North- 
ampton, he  manifested  a  vanity  of  self -display  and  hauteur 
of  manner  that  made  him  many  enemies.  Within  three 
years  he  had  to  leave  Hampstead  for  London.  He  set 
up  in  Bloomsbuiy  Square  hi  a  "  fine  house,"  and  with 
an  annuity  of  j£300  from  the  still  ungrudging  Dyson. 
One  is  pleased  to  come  on  these  words  of  a  far  greater  poet 
a  century  later,  '*  I  am  not  unfrequently,"  wrote  Wordsworth 
in  1837,  "a  visitor  on  Hampstead  Heath,  and  I  seldom  pass 
by  the  entrance  of  Mr  Dyson's  villa  at  Qoulder^s  Hill, 
dose  by,  without  thinking  of  the  pleasure  which  AJcei^de' 
often  had  there."  The  generous  dark  of  the  Hotfte  of 
Commons  and  secretary  of  the  Treasury  nobly  earned  his 
imperishable  place  in  the  (revised)  Pleasures  oflmaginO' 
tion.  Contemporaneous,  with  bis  protessional  duties,  the 
poet  beeame  an  essayist  and  reviewer  for  Dodsley  in  the 
now  forgotten  Museum.  In  1753  the  university  of  Cam* 
bridge  bestowed  on  him  the  degree  of  doctor  of  medieine. 
In  1754  he  was  dected  a  fellow  of  the  College  of  Fhysi* 
•ciana.  In  1755  he  read  before  the  college  the  Gulstonisa 
Lectures;  and  in  1756  the  Croonian  L^tui^s.  tn  17fid 
he  was  chosen  assistant,  and  two  months  later  ehie^ 
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physidan  of  St  Thomas's  Hospital.  In  this  year  he  had 
removed  to  Craven  Street.  In  1762  he  changed  once  more 
to  Burlington  Street.  In  1 7G0  was  published  the  Harveian 
Oration  by  order  of  the  College  of  Physicians.  In  1761, 
along  with  Dyson,  he  passed  from  a  somewhat  noisy 
Whiggery  to  the  Tories,  which  added  **  renegade"  to  his 
name.  In  1765-6  he  was  working  upon  the  revised  and 
enlaiged  copy  of  the  FUasvres  of  JmagincUion,  His  fame 
was  widening  professionally  and  poetically,  when  a  putrid 
fever  carried  him  off  suddAily  on  June  23d,  1770.     He 

was  buried  at  St  James's  Church  on  the  28th As  a  man, 

the  nearer  one  gets  to  Akenside  the  less  is  there  lovable 
about  him;  there  seem  to  have  been  ineradicable  mean- 
nesses in  his  nature.  Lavish  in  his  expenditure  while 
practically  dependent  on  Dyson,  anU  remaining  dependent 
after  his  professional  income  ought  to  Imve  released  his 
patron,  we  cannot  think  of  him  as  high-minded.  His 
personal  vanity  was  constantly  bringing  him  sorenesses. 
The  "  Doctor  "  in  Peregrine  Fickle  was  painted  from  the 
life,  not  a  mere  creation  of  Smollett's  genius.  As  a  poet, 
the  place  of  Akenside  is  secure,  but  it  ia  not  very  lofty. 
His  imagination  is  rhetorical  rather  than  subtle,  consisting 
more  of  pomp  of  Words  than  greatness  of  thought  His 
chief  defect  is  lacjc  of  emotion,  and  especially  pathos.  The 
enlarged  Pleasures  of  IvnogincUion,  notwithstanding  some 
noble  additions,  was  a  blunder.  Some  of  his  minor  pieces 
have  a  classical  grace  and  charm  of  expression^  (See  the 
original  editions  of  his  writings ;  Bucke's  Life,  Writings, 
and  Genius  of  Akensiffe,  1832 ;  Dyce  and  Willmott's  edition 
of  his  Poems;  Cunningham's  Johnson's  Litfes  of  the  Poets, 
8.V. ;  Biog.  BriL;  Medical  Biog.,  8.v.^  (a.  b.  G.) 

AKERBLAD,  Jan  David  (1760-1819),  a  learned 
Swede,  distinguished  for  his  researches  in  Runic,  Coptic, 
Phoenician,  and  ancient  I!g3rptian  literature.  He  entered 
the  diplomatic  service  as  secretary  Us  the  Swedish  embassy 
at  Constantinople,  and  utilised  the  leisure  yrhich  the  situa- 
tion afforded  by  visiting  Jerusalem  (1792)  and  the  Troad 
(1797).  After  an  interval  spent  at  Gottingen,  he  was 
appointed  ambassador  to  Paris.  His  last  years  were  passed 
at  Rome,  #here  he  enjoyed  a  pension  from  the  Duchess 
of  Devonshire.  Akerblad  was  a  diligent  student  of  hiero- 
glyphics ;  and  though  he  failed  to  decipher  the  Rosetta 
stone,  he  arrived  at  certain  conjectural  conclusions  with 
regard  to  the  true  method  of  interpretation,  which  were 
afterwards  confirmed  by  Dr  Young.  His  works  include 
letters  on  the  Coptish  cursive  writing  and  on  the  Rosetta 
inscription,  both  addressed  to  M.  de  Sacy ;  and  a  number 
of  pamphlets  on  the  interpretation  of  various  Runic  .Und 
Phoenician  inscriptions. 

AKERM  AN  (perhaps  the  ancient  Tyros  or  Julia  Alba), 
a  town  of  Russia  in  Europe,  in  the  province  of  Bessarabia, 
on  a  tongue  of  land  projecting  into  the  estuary  of  the 
Dniester.  Its  harbour  is  too  shallow  to  admit  vessels  of 
large  size;  but  the  trade  of  the  town  is,  notwithstand- 
ing, very  coosiderable.  Large  quantities  of  salt  are  ob- 
tained from  the  saline  lakes  in  the  neighbourhood;  and 
com,  wine,  wool,  and  leather  are  among  the  other  exports. 
The  town,  which  is  ill-bmlt,  contains  several  mosques  and 
Greek  and  Armenian  churches;  it  is  guarded  by  ramparts, 
and  is  commanded  by  a  citadel  placed  on  an  eminence. 
Akerman  derives  some  .historical  celebrity  from  the  treaty 
concluded  there  in  1826  between  Russia  and  the  Porte, 
securing  considerable  advantages  to  the  fonner.  It  was 
the  non-observance  of  this  treaty  by  Turkey  that  led  to  the 
war  of  1826.     PopuUtion  (1867),  29,609. 

AKERMAN,  John  Yonoe,  an  antiquarian,  distinguished 
chiefly  in  the  department  of  numismatics,  was  born  in 
Wiltshire  on  the  1 2th  June  1 806.  He  became  early  known 
in  c«QQection  with  his  favourite  study,  having  initiated  the 
numismatic  Journal  in  1836.     In  the  following  year  he 


became  the  secretaiy  of  the  newly-estabhshed  Numisinttie 
Society.  In  1848  he  was  elected  secretaiy  to  Ik  SociAi 
of  Antiquaries,  an  office  which  he  was  compelled  to  m:r 
in  1860  on  account  of  failing  heslih.  HediedoDl>i: 
November  1873.  Akerman  published  a  consideniWe  nuii 
ber  of  works  on  his  special  subject,  the  iQore  importj? 
being  a  Catalogue  of  Roman  Coins  (1839);  a  Nmk%!iu 
Manual  (1840);  Roman  Coins  relating  to  Britatn{\hj\ 
for  which  he  received  the  medal  of  the  French  Insiitjtt, 
AncicTit  Coins — Uispania,  Gallia,  Britannia  (\Ui)]  ]: . 
Numismatic  Illtistrations  of  the  New  Testament  (184i:i  H« 
wrote  also  a  Glossary  of  Words  used  in  WilUhirem. 
Wiltshire  Tales,  illustrative  of  the  Dialed  (1853);  'd 
Remains  of  Pagan  Saxondom  (1855). 

AKHALZIKH,  a  city  of  Georgia,  in  Asiatic  Russii . 
an  affluent  of  the  Kur,  110  miles  tvest  of  Tiflis,  m  W  -. 
N.  lat.,  43**  .1 '  E.  long.  It  contains  a  strong  castJe,  s  a:  .> 
and  library,  and  a  £ne  mosque,  and  has  aconsidenUerict 
in  silk,  honey,  and  wak.    Population  (1867),  15,577. 

AKHISSAR,  the  ancient  Thyatira,  a  town  of  U'): 
in  Asia,  in  Anatolia^  58  miles  N.E.  of  Smyrna.  *Tlei^ 
bitants  are  Greeks,  Armenians,  and  Turks.  The  i.-s 
are  built  of  earth  or  turf  dried  in  the  son,  and  vi"^. 
low  and  ill-constructed;  but  there  are  six  or  seven  m^.  ■■ 
whidi  are  all  of ,  marble.  Remarkable  inscriptions  Lie  ;• .' 
seen  in  several  parts  of  the  town  on  portions  of  tht:s. 
of  the  ancient  city.  Cotton  of  excellent  qoalit? hc^ 
in  the  neighbourhood,  and  the  place  is  celebra^  /-  '■ 
scarlet  dyes.     Population,  about  6000. 

AKHTYRKA,  a  town  of  Russia  in  Europe,  i:  - 
Ukraine,  situated  on  a  river  of  the  same  name,  43  l.-^ 
N.W.  of  Kharkov.  It  has  eight  churches,  one  d  «i 
containing  an  image  of  the  Virgin,  is  held  in  great  vr-  -. 
tion.  The  town  is  enclosed  by  ditches ;  and  the  t^^  - 
are  fertile,  the  orchards  producing  excellent  fruit  Tl 
are  some  manufactures  of  light  woollen  stuffs,  asd :  r- 
market  is  held  annually  in  May.  Population  (1  &C7),  T  ^ 

AICIBA,  Ben  Joseph,  a  famous  rabbi  who  flcr-i^ 
about  the  close  of  the  first  and  the  beginning  of  the  s^ 
centuries.    It  is  almost  impossible  to  separate  the  tr.  '  - 
the  false  in  the  numerous  traditions  respecting  b 
He  became  the  chief  teacher  in  the  labbinical  sd 
Jaffa,  where,  it  is.  said,  he  had  24^000  scholars.  ^ 
ever  their  numher,  it  seems  certain  that  among  tbe=  '^ 
the  .celebrated  Rabbi  Meir,  and   that  through  hi:: 
othefs  Akiba  exerted  a  grea^  influence  on  the  Ats6ii^  '• 
of  the  doctrines  embodied  in  the  Talmud.    Hesidei*  ■ 
Barchochebas  in  his  revolt,  recognised  him  as  the  Mc^- 
and  acted  as  his  sword-bearer.     Being  taken  prisiS'-  - 
the  Romans  under  JuHus  Severus,  hh  was  fiaytd  ^ 
with  circumstances  of  great   cruelty,  and  met  lis  - 
according  to  tradition,  with  marvellous  steadfastatr  - 
composure.    He  is  said  to  have  been  a  hundred  an<2 : 
years  old  at  the  time  of  his  death.     The  Je^-s  ifte.*? 
accustomed  to  pay  visits  to  his  tonab,  and  he  is  ose 
ten  Jewish  martyrs  whose  names  occur  in  a  i<^'  ■ 
prayer  still  used  once  a  year  in  the  synagogue  sen*^*'- 
number  of  works  commonly  attributed  to  Akiha  ^^ 
later  origin;  but  the  one  entitled  *^^y?,  "^Tl  ^  (^  "^ 
of  Rabbi  Akiba)  is  probably  genuine. 

AKOLA,  a  district  and  city  of  British  Indi^^ 
oonunissionership  of  West  Berar,  within  the  Haii*"^ 
assigned  districts.     AkolX.  district  lies  between  ir 
and  2r  10'  N.  lat,  and  between  76*  25'  and  7^1^ 
long.;  its  greatest  length  from  N.  t^  S.  being  72  Elic- 
its greatest  breadth  from  K  to  W.  63  miles.   It  is  t* 
on  the  N.  by  the  SAtpuri  range ;  on*  the  E.  bj  E-  - 
district ;  on  the  S.  by  the  SdtmAl  and  Ajsnti^  &  i 
on  the  W.  by  the  BulddnA  and  Khaodesh  di^rict^    • 
total  area  of  the  district  in  1869  ^as  2697J  square -- 
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or  1,726,625  acres,  of  which  1»326,583  acres,  or  22072*78 
square  miles  were  under  cultivation;  127,003  acres,  or 
198-45  square  miles,  cultivable  but  not  actually  under 
tillage;  41,198  acres,  or  64*37  square  mdes,  alienated  land 
held  rent  free;  the  remaining  231,842  acres,  or  362  25 
Bquare  miles,  consisting  chiefly  of  unarable  land,  but  includ- 
ing nver-beds,  tanks,  village  sites,  pasturage  land,  or  land 
occupied  for  public  uses,  £c.  The  population  of  the  dis- 
trict in  1869  numbered  487,558— viz.,  Hindus,  433,238 ; 
Mahometans,  39,030;  aborigines,  15,157;  Christians,  78; 
Pirsis,  45;  J«W8,  10.  The  district  is  sqdare  in  shape 
ajd  almost  of  a  dead  level,  with  the  exception  of  two 
conical-shaped  hills  which  stand  out  quite  apart  from  any 
other  eminences,  and  rise  straight  up  from  the  plain.  The 
principal  river  of  Akol4,  which,  although  not  navigable, 
represents  the  main  line  of  drainage,  and  into  which  the 
other  streams  discharge  themselves,  is  the  Piim4,  flowing 
east  and  west.  The  principal  tributaries  on  its  south 
bank  are  the  KAtA  Pdrnd,  Mum4,  NCim,  and  BordI ;  and 
on  its  north  bank,  the  Sh&hni!ir,  Idn!ipi,  and  VfdtL  None 
of  these  streams  are  navigable,  and  some  of  them  almost 
dry  up  after  the  rainy  season. 

The  extension  line  of  the  Great  Indian  Peninsolar  Railway  from 
Baosawal  to  N4igpur  intersects  the  distnct,  with  stations  at  Jalam 
Shegaon,   Pams,   Akola,  and    Borgaon.     Of  eight   main   roads, 
three  have  been  metalled.    The  first  runs  from  Akola  to  Akot,  a 
rising  cotton  mart,  and  is  28  miles  in  length,  running  north-north- 
east.-   It  is  metalled,  and  all  the  smaller  water-courses  are  bridged. 
The  Pdrai  and  Shahnilr  rivers,  however,  cross  the  line,  and  are  not 
bridged,  a  circumstance  which  impairs  the  usefulness  of  the  road 
dariog  the  nuny  season.    The  second  road  is  known  as  the  Basim 
road,  and  runs  (or  24  miles  southwards  through  the  district     The 
third  road  is  12  miles  long,  from  Khamgaon  to  Nindura  railway 
station,  and  is  metalled  throughout    The  other  five  lines  of  road  are 
aeither  brid^d  nor  metalled,  but  only  marked  out  and  levelled. 
The  district  uoports  piece  goods  from  Bombay,  and  food  grains  from 
the  adjoining  districts.   Its  principal  exports  are  cotton  to  Bombay, 
:larifieid  butter,  dyes  (indigo  and  kusambd),  and  cattle.     Internal 
trade  is  chiefly  carried  on  at  weekly  markets  and  by  annual  fairs, 
rhe  principal  manufacture  of  the  district  is  the  weaving  of  cotton. 
Carpets  and  coarse  cloths  are  woven  in  almost  every  village,  with 
turbans  at  Bdlipur,  and  silk  cloths  for  native  women  at  Akola 
xad  in  the  larger  towns.    The  principal  agricultural  products  are  as 
follows :— The  wet  weather  or  kharir  crop  consists  of  joar  (eighteen 
varieties};  bajri  (two  kinds);  cotton  (two  kinds);  tur,  una,  and 
mof  (three  kinds  of  jpulse) ;  rice  and  Kulkar.  (a  smaller  variety  of 
rice);  Indian  com  ;  raU ;  ganja ;  i^win  ;  indigo ;  and  til  (oil-seeds 
of  two  kinds).    The  cold  iireather  or  rabi  crop  consists  of— wheat 
(three  kinds) ;  rram ;  linseed ;  lakh  (a pulse) ;  peas ;  mosuri ;  tobacco ; 
and  mustard.  The  principal  articles  or  garden  produce  are  the  follow* 
ing :— Sugar-cane  (two  kinds) ;  Indian  com  (two  kinds) ;  ground 
nuts;  onions;  garlic;  coriander;  pdn  leaves,  chillies;  opium;  sweet 
rot&tOcs ;  grapes ;  plantains ;  saffron ;  and  numerous  kmds  of  vese- 
tables.     A  tenure  peculiar  to  Akold  is  that  known  as  metkati  bold* 
ings.    These  consist  of  certain  strips  of  land  extending  along  the 
•B-hole  breadth  of  the  district  at  the  foot  of  the  frontier  range.  They 
are  now  of  considerable  value,  and  were  originally  held  as  payment 
f'j>r  the  maintenance  of  a  chain  of  outposts  or  watch-towers  on 
eierated  points  in  the  ndge,  with  a  view  to  giving  waraiug  of  the 
approach  of  the  Bhil  or  Gond  banditti,  and  warding  off  their  attacks. 
Sev€D  towns  are  returned  as  containing  a  population  exceeding  5000 
—VIZ.,  Akola  (the  capital  of  the  district),  population  12,236;  Akot, 
one  of  the  principal  cotton  marts  of  Berar,  and  also  celebrated  for  its 
cotton  manufacture,  14,006,  Khdmgaon,  now  the  largest  cotton  mart 
is  the  province,  but  which  has  only  sprung  into  importance  within 
recent  times,   9482 ;   Balapur,  one  of  the  chief  military  stations 
ill  the  Berars  during  the  Mahometan  rule,  12,631  ;  Jalgaon,  an 
important  cotton  market,  8763.  Patur,  6011 ;  Shegdon,  a  station 
o^  the  Great  Indian  Peninsular  Railway,  and  a  cotton  market, 
^450.      In  1869  there  were  1  hieher  class,  10  middle  class,  and  63 
•  ^"^er  schooN  for  boys  in  Akola  district;  besides  7  female  schools 
^^^d  1  normal  school  for  training  Hindustani  and  Marhati  masters, 
'"■  iking  a  total  of  82  schools  in  all.     For  the  protection  of  person 
'  *.l  property  there  were  in  1869  13  police  stations  and  12  outposts, 
-;.th.  a.  regular  police  force  of  536  officers  and  men,  equal  to  one  man 
r>^  every  five  miles  of  the  district  area,  or  one  man  to  every  909  of 
^^^  population. 

AkolA  Town,  the  headquarters  of  the  district  of  the 
s^e  name,  and  also  of  the  -west  Berar  division  of  the 
Elaidar^Lh^  assigned  territory,  is  situated  oo  the  Nigpur 


extension  of  the  Great  Indian  Peninsular  Bailway,  ia  20^ 
6'  N.  lat,  and  7^^*  2'  £.  long.  The  town  contains  three  or 
four  wealthy  merchants;  and  two  markets  are  held  eadi 
week — one  on  Sundays,  the  other  on  Wednesdays.  Tlie 
commiasioner's  and  deputy-commissioner's  court-houses,  tJie 
central  jail  (capable  of  holding  500  prisoners),  the  poBt> 
ofiGce,'  and  barracks  or  rest-houses  for  European  troope^ 
close  to  the  station,  are  the  4>rincipal  public  buildingsi 
Besides  these,  there  are  a  civil  hospital,  a  charitable  dispen- 
sary, an  English  high  school,  a  town-hall,  and  an  English 
churdL  A  detachment  of  infantry  is  stationed  at  the  town. 
Population  in  1869,  12,236. 

AKRON,  a  town  of  the  United  States,  capital  of  Sum* 
mit  county,  Ohio,  situated  on  the  Atlantic  and  Great 
Western  Railway,  and  on  the  Ohio  and  Erie  Cabal,  at  its 
junction  with  the  Pennsylvania  and  Ohio  Canal,  36  miles 
S.  of  Cleveland.  By  means  of  the  canal  and  the  Little 
Cuyahoga  river  the  town  is  amply  supplied  with  water- 
power,  which  is  employed  in  a  variety  of  manufactures ; 
and  its  mercantile  business  is  extensive.  It  has  several 
'flour  mills,  woollen  factories,  and  manufactories  of  iron 
goods.  Mineral  fire-proof  paint,  immense  beds  of  which 
are  found  in  the  vicinity,  and  wheat  are  important  artideft 
of  export  Akron  was  founded  in  1825,  and  was  made  the 
capital  of  the  county  in  1841.    Population  in  1870, 10,006. 

AK-SU,  a  town  of  Chinese  Turkestan,  is  situated  in 
41«  r  N.  Tat,  79**  E.  long.,  250  nules  N.E  of  YarkanA 
It  has  a  flourishing  trade,  and  is  resorted  to  for  purposes 
of  commerce  by  caravans  from  all  parts  of  Central  Asia. 
There  are  some  cotton  manufactures;  and  the  place  is 
celebrated  for  its  richly-ornamented  saddleiy  made  from 
deer-skin.  A  Chinese  garrison  is  stationed  here,  and 
copper  and  iron  are  wrought  in  the  neighbourhood  by 
exiled  Chinese  criminals.  The  district  is  well  cultivated, 
and  sheep  and  cattle  are  extensively  reared.  The  popula- 
tion of  the  town  is  about  20,000 ;  that  of  the  town  and 
district  100,00a 

AKYAB,  a  district  and  city  within  the  Axdlp^n  division 
of  British  Burmah,  and  under  the  jurisdiction  of  the  chief 
commissioner  of  that  province.  The  district  lies  along  the 
north-eastern  shores  of  the  Bay  of  Bengal,  between  20* 
and  211**  N.  lat,  and  92''  12'  and  94«R  long.  It  forms  the 
northernmost  district  of  British  Burmah,  and  the  largest 
of  the  three  districts  of  the  Ar&kdn  division.  It  is  bounded 
on  the  N.  by  the  Chittagong  district  of  Bengal;  on  the  £. 
by  the  Sumadoung  ranges,  which  separate  it  from  Inde- 
pendent Burmah;  on  the  S.  by  the  Ardkdn  districts  of 
Rimri  and  Sandoway ,  and  on  the  W.  by  the  Bay  of  Bengal 
In  1871  the  frontier  or  hill  tracts  of  the  district  were  placed 
under  a  special  administration,  with  a  view  to  the  better 
government  of  the  wild  tribes  which  inhabit  thenL  Tho 
present  area  is  returned  at  4858  square  miles,  of  which 
521  square  miles  are  cultivated,  913  cultivable  but  not 
actually  under  tillage,  and  3424  square  miles  uncultivable 
and  waste.  The  population  of  the  district  in  1872 
amounted  to  263,152,  of  whom  192,885  were  Buddhists 
or  Jains,  47,349  Mahometans,. 8687  Hindus,  13,928  abori- 
gines, and  303  Christians.  The  central  part  of  the  district 
consists  of  three  fertile  valleys,  watered  by  the  Myu, 
Koladyne,  and  Lemyu.  These  rivers  approach  each  other 
at  their  mouths,  and  form  a  vast  network  of  tidal  chan- 
nels, creeks,  and  islands.  Their  alluvial  valleys  yield 
inexhaustible  supplies  of  rice,  which  the  abundant  water 
carriage  brings  down  to  the  port  of  Akyab  at  a  very  cheap 
rate.  The  four  chief  towns  are  Khilmgchi^  in  the  extreme 
north-east  of  the  district;  Koladyne  in  the  centre;  Ardkdn, 
further  down  the  rivers;  and  Akyab  on  the  coast,  where 
their  mouths  converge.  This  district  passed  into  the  hands 
of  the  British,  together  with  the  rest  of  Ardkdn  division, 
at  the  close  of  the  first  Burmese  war  of  1825. 
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A&TAB,  Town  and  Post,  situated  at  the  point  of  con< 
▼ergence  of  the  fliree  large  liyeis  Myu,  Koladyne,  and 
Lenlyn,  20"*  0'  K.  lat,  and  92^  56'  K  long.,  is  the  chief 
town  of  the  district  of  the  same  name,  and  the  most  flourish- 
ing city  of  the  Ax&k&n  division.  The  town  is  regularly 
built,  with  bro^d  streets  running  at  light  angles  to  ea(^ 
other.  The  port  is  commodious,  is  the  seat  of  a  large  export 
trade  in  rice,  and  possesses  steam  communication  direct 
with  Calcutta  once  a  fortnight,  except  during  the  south-west 
monsoon.  The  population  in  1871-72  numbered  15,281. 
Akyab  monopolisea  almost  the  whole  searbome  trade  of  the 
proTince  of  Arikin,  amounting  in  1871-72  to  £1,345,417; 
to  which  the  export  of  rice  contributed  J&l 05,894.  During 
1871-72,  ^56  vessels,  of  a  total  burden  of  129,0$1  tons, 
entered  the  port]  and  262  vesselB,  of  a  burden  of  130,203 
tons,  cleared. 

ALABAMA,  one  of  the  Southern  States  of  lihe  North 
American  Unidn,  lies  between  SO**  13'  and  t5^  K.  lat,  and 
between  85*  and  88*  35'  W.  long.  It  is  bounded  by 
Florida  and  the  Gulf  of  Mexico  on  the  S.,  Mississippi 
on  the  W.,  Tennessee  on  the  N.,  and  Georgia  on  the  £. 
1SR 


Its  \ength  19  330  mile&,  average  breadth  154,  and  area 
{10,722 '  Square  miles.  The  Meghany.  range  stretches 
into  the  northern  portion  of  the  Slate,-  but  the  elevation 
is  nowhere  great ;  I9ie  oentre  U  aldo  hilly  and  broken ;  on 
the  south,  however,  for  nearly  60  miles  inland,  the  country 
is  Y&tj  flat,  and  raised  but  little  above  the  searleveL 
The  Alabazn$  is  the  chief  river  of  thd  fitate.  It  is 
formed  by  the  jupction  of  the  Coo&a  and  the  Talapoosa, 
whkh  umte  about  10  miles  above  the  city  of  Mont- 
pmtB^.  Forty-five  miles  above  Mobile  the  Alabama  is 
j<|lfted  by  the  Tombigbee,  and  from  that  point  is  known 
»A.\h'e  Sfobile  River.  It  is  navigable  from  Mobile  to 
W^tuinpka^  on  the  Cooda,  some  460  miles.  The  Tombig- 
bevis  navigable  to  Columbus,  and  the  Black  Warrior,  one 
5f  its  chief  tributaries,  to  Tuscaloosa.  The  Tennessee 
fl^W*  through  the  northern  portion  of  the  State,  and  the 
Ohattahoochee  forms  part  of  its  eastern  bounddJry.  The 
tumate  of  Alabama  is  semi-tropical  The  temperature 
taages  from  82*  to  18*  Fahr.  in  winter,  and  in  iummer 


from  lOS**  to  60**;  the  mean  temperature  for  the  year  beisg 
a  little  over  60^  Th«  avenige  severity  of  the  wintei 
monlSis  is  considered  to  have  increased— a  result  due,  it  is 
said,  mainly  to  the  felling  of  the  forests,  which  gires  more 
unrestricted  scQpe  to  the  cold  north-west  winds  from  lie 
Bocky  Mountains.  The.  uplands  are  healthy,  but  the  iih 
habitants  of  the  low-lying  lands  are  subject  to  attacks  of 
intermittent,  bilious,  and  congestive  fevers.  The  strati£ed 
rocks  of  the  state  belong  to  the  silurian,  carbonifercu, 
cretaceoui^  and  tertiary  systems.  The  silurian  strata  thnv 
up  numerous  mineral  springs  i|long  the  line  of  the  anti- 
clinal axes,  some  of  which,  such  as  Blount  Springs  acd 
the  St  Clair  Springs,  are  much  resort^  to  for  their  hesltli- 
giving  properties.  There  are  also  several  noted  springs 
arising  from  the  tertiary  beds,  such  as  those  of  TaUak't^ 
and  Sadon.  Alabama  possesses  extensive  coal  depoeiii 
Mr  Tait,  the  state  conmiissioner  for  the  industrial  resooic^ 
of  Alabama,  considers  that  the  area  of  the  eool-laods  tn 
the  state  amounts  to  5500  square  xmles,  of  which  ol^Ai 
belong  to  the  Warrior,  and  the  remaining  500  U  the 
Oahawba  and  Coosa  fields.  Assuming  that  only  one-haH  cf 
this  area  can  be  worked  to  advantage,  Mr  Tait  further  esti- 
mates the  aggregate  possible  yield  at  52,250,000,000  tona 
At  present,  however,  the  annual  output  probably  does  cot 
exceed  12,000  tons.  In  regard  to  iron,  the  natural  weaiti 
of  Alabama  is  also  very  great.  Mr  Tait  asserts  that  i 
ridge  of  iron,  of  an  average  thickness  of  15  feet,  nui 
parallel  to  one  of  the  principal  railway  lines  for  a  distance 
of  100  miles ;  and  in  Other  parts  of  the  country  there  ai« 
large  deposits  of  ore,  both  red  hematite  and  blat^boi'^ 
The  ores  of  Alabama  are  said  to  yield  from  10  to  20  [-^r 
cent  more  iron  than  those  of  Britain  Graiiite,  nnrUr 
flagstones,  roofing-slate,  lime,  and  porcelain  day,  a-i 
among  the  other  mineral  products.  A  little  gold  bs 
also  been  found  in  the  state. 

The  soil  of  Alabama  varies  ^[reatly  in  charActer,  but  li 
for  the  mont  part  productive  to  a  greater  or  lesser  exkut 
except  in  the  south,  where  there  are  considerable  tracts  c 
sandy,  barren,  and  almost  worthless  soil  The  forests  ts* 
mainly  in  the  central  and  northern  parts  of  the  state,  &2C 
embrace  oaks,  'poplars,  cedars,  diestnuts,  pines,  hickcri^ 
mulberries,  elms,  and  cypresses.  The  following  tabic 
exhibits  the  chief  agricultural  statistics  of  Alabe^  kf 
1870,  as  compared  uhth  1860,  the  year  before  the  irar:- 
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I8«a 

LaAdin       Improved,    .    . 
Fatms.       Ummproved,    . 

.     a^es 
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6,855.754  > 

•        i> 

9,898,974 

12,713/' r 

rHoraes,   .    .    . 

80,770 

12:,/: 

Livestock    Males  and  Asses, 

.'    .    • 

76.675 

111/3^ 

... 

487,i£3 

773,3.-5 

Farms.        Sheop,     .     .    . 

•    .     . 

241,994 

87G,i:5 

«  .Swine,     .    .    . 

.    .     . 

719,757 

1,748,  Jii 

/"Indian  Com,    . 

bushda 

16.977,948 

S3,2Se.252 

Wheat,   .     .    . 

fpi 

1,056,068 

1»218,4«4 

Rye 

»$    . 

18,977 

75,45: 

Oats,  .... 

U 

770.866 

682,1:5 

Potatoes,      .     . 

it 

2,083,872 

6.W1,5«. 

Chief      /  Pease  and  Beans, 
Products.      Butter,    . 

tt 

166,674 

1.4S2,C3t. 

It 

5,218,758 

6,02S,j:5 

Cotton,-  .    . 

bales 

429,482 

M9,fi: 

Wool,      .    .    . 

,, 

881,253 

7'j.^;: 

Rice,  .... 

lb 

222,945 

4W.4': 

Tobacco,      •    » 

*» 

152,742 

a-r;? 

VMolasses,     .    . 

gaUonS 

488,281 

140,;f: 

Alabama  possesses  comparatively  few  mannfactaresL  ^ 
IB  estimated  that  in  1870  the  capital  invested  alnoucteJ 
to  £1,140,806,  and  the  total  products  in  the  same  jear 
were  valued  at  £2,608,124.  There  were  in  1870  thirt«2 
establishments  for  the  mannfactnre  of  cotton  goods^  vhoit 
products  amounted  m  all  to  2,849,000  %  including 
4,518,403  yards  of  sheet^  and  shirtings,  sad  i,039,dJJ 
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yards  of  ginghams  and  checks^  In  tbe  same  year  613  flour 
miJJs  operated  on  3,298,848  bushels  of  grain:  There  were 
284  lumber  mills,  producing  1,115,000  laths,  97,192  feet 
of  lumber,  aud  1,422,000  Singles.  In  the  iron  manufao- 
tures  there  has  been  a  marked  advatlce,  which  is  the  more 
noticeable  because  several  other  industries  have  experienced 
a  serious  decline.  Thufi,  in  1850  the  quantity  of  ore  used 
for  making  pig-iron  was  only  1138  toss,  jn  18G0  it  had 
risen  to  3720  tons,  and  in  1870  to  11,350;  the  value  of 
the  products  being  respectively  £4500,  £12,918,  and 
£42,051.  Alabama  has  also  manufactories  of  rolled  and 
cast  iron ;  but  the  rise  in  the  value  of  their  products  is  not  so 
marked.  There  are,  besides,  tanneries,  carriage  and  waggon 
works,  and  machinery  factories,  in  addition  to  industries 
Df  a  local  nature.  Mobile  is  the  chief  mercantile  city  of 
tbe  state.  lu  the  years  ending  June  30,  1871  and  1872, 
588  and  369  vessels  (gross  burden,  558,525  and  272,853 
tons)  entered,  and  711  and  309  (551,310  and  277,356  tons) 
cleared  the  port  of  Mobile.  Cotton  was  the  principal 
irticle  of  export — the  amount  in  1871  being  287,074 
bales,  and  in  1872,  137,977;  of  which  240,660  and 
123,522  bales  went  to  Great  Britain.  Mobile  is  con- 
nected with, the  general  hctwork  of  railways  of  the  United 
States.  A  line  runs  from  the  city  through  Montgomery 
md  on  to  Atlanta  in  Georgia;  another  runs  from  Mobile 
'JO  Meridian  iti  Mississippi ;  a  line  crosses  the  state  from 
^leridian  through  Cahawba  to  Montgomery;  a  loop-line 
•uns  from  Montgomery  to  Troy,  and  proceeding  round  by 
[Columbus  in  Georgia,  rejoins  the  main  line  at  Opelika;  from 
Selma  a  line  proceeds  north-easterly,  following  the  valley 
>f  the  Coosa,  and  passing  through  Georgia  and  Tennessee; 
md  another  traverses  the  valley  of  tlie  Tennessee,  from 
vhich  a  branch  strikes  off  to  the  north  to  join  the -Ten- 
lessee  group  of  railways  at  Nashville.  A  line  also- con- 
nects Mobile  with  New  Orleans.  The  part  of  the  line 
'rom  Mobile  to  Montgoipery  between  Mobile  and  Tensas 
woa  completed  under  considerable  engineering  difficulties. 
[t  crosses  the  Mobile  river  by  a  swing  drawbridge  1000 
feet  in  length,  with  a  draw  of  260  feet;  whUe  the 
lensas  river  bridge  is  built  on  cylindrical  piers,  each 
span  measuring  152  feet,  and  its  total  length  2084  feet. 
There  are  at  present  1602  miles  of  railway  and  2135  of 
telegraph  lines  in  operation  in  Alabama. 

Alabama  returns  8  members  to  Congress.  The  state 
government  is  vested  in  a  governor.  Senate,  and  House  of 
Representatives.  The  Senate  consists  of  33  members 
elected  for  four  years,  one  half  retiring  every  two  years. 
The  House  of  Representatives  consists  of  not  more  than 
100  members,  elected  for'  two  years,  and  apportioned 
among  the  counties  according  to  population,  each  county, 
however,  being  entitled  to  at  least  one  representative. 
The  members  of  both  houses  receive  1 6s.  8d.  each  per  diem, 
and  the  governor  £520, 16s.  8d.  per  annum.  The  taxation 
in  1870  amounted  to  $2,982,932,  and  the  public  debt  to 
$13,277,154.  In  1860  the  taxation  was  only  $861,171. 
The  state  is  divided  into  65  counties,  and  Montgomery  is 
the  capital  The  other  principal  towns  are  Mobile,  Tus- 
caloosa (the  former  capital),  Florence,  Huntsville,  Selma, 
and  Wctumpka. 

Alabama  was  first  penetrated  by  the  Spaniards  in  quest 
of  gold  in  1541,  under  the  celebrated  leader  De  Soto.  The 
natives  defended  themselves  stubbornly,  and  in  their 
defence  inflicted  and  sustained  very  severe  losses.  The 
prescrrt  site  of  Mobile  was  first  occupied  by  the  French  in 
1711.  In  1763  the  French  possessions  east  of  the  Missis- 
sippi, i nclud t ng  Alabama,  were  ceded  to  England.  Alabama 
was  originally  included  in  Georgia,  but  in  1802  became 
part  of  the  territory  of  Mississippi  In  l6l3  the  Creek 
Indians  made  a  desperate  efibrt  to  check  ^ the  encroach- 
oiciitft  o'  the  Anglo-Saxons,  but  were  eventually  crushed  in 


the  battle  of  H^rse  Shoe  Bend  by  General  Jackson,  who 
compelled  them  to  surrender  three-fourths  of  their  terri- 
tory. In  1819  Alabama  was  admitted  into  t^e  Unios  as 
an  independent  member  of  the  confeden^tion.  It  seceded 
in  the  year  1861,  but  since  the  close  of  the  war  has  been 
again  admitted  into  the  Union. 

The  census  of  1870  showed  the  foUovinx  results : — ^Total 
population  of  Alabama^  996,992;  coloured,  475,510;  with 
98  Indians.  Of  these,  987,030  were. native  bom,  and 
9962  foreign.  In  1860  the  population  ^as  964,201,  of 
whom  526,271  were  whites  and  437,770  (435,080  slaves) 
were  colour^;  in  1820  (the  year  after  Alabama  had  been 
admitted  into  the  Union)  the  numbers  were — total,  127,901; 
whites,  85,451 ;  coloured,  42,450  (41,879  slaves).  Of  the 
total  population  in  1870,  488,738  were  males  (255,023 
whites,  233,677  coloured,  38  Indians)  and  506>254  females 
(respectively,  266,361,  241,833,  60).  In  regard  to  educa- 
tion, there  were  in  the  state  between  5  and  18  years 
of  age,  173,273  males  (91,989  whites,  81,274  coloured, 
and  10  Indians)  and  169,70S  females  (89,798,  79,882, 
and  23);  of  whom  77,139  have  attended  school  (viz., 
31,098  white  and  7502  coloured .  males,  and  30,226 
white  and  8313  coloured  female8).\  The  returns  give  2969 
schools,  with  2372  male  and  992  female  teachers.  Of 
persons  10  years  and  upwards,  there  were  349,771  returned 
as  unable  to  read,  and  383,012  as  unable  to  write. 

ALABASTER  (said  to  be  deriyed  from  the  Arabic  al 
balttraUmy  the.whitisjb  stone),  a  name  properly  restricted  to 
the  fine  massive  variety  of  gypsum,  or  sulphate  of  lime,  which 
is  used  in  the  manufacture  of  oroamenUd  vases,  statuettes, 
dock-frames,  kc.  When  pure,  it  is  of  a  brilliant  pearly- 
white  lustre,  80  very  soft  as  to  be  easily  scratched  by  the 
nail,  and  is  soluble  to  a  slight  extent  iu  water.  It  occurs  in 
large  and  very  pure  masses  at  s^eral  localities  in  Tuscany, 
and  is  turned  or  chiselled  into  its  .various  ornamental  forms 
in  Florence,  which  is  the  centre  of  the  alabaster  trade.  At 
a  time  when  the  taste  for  alabaster  work  wad  more  geperal 
than  now,  it  was  quarried  at  Lagny,-  near  Paris.  In  Eng- 
land considerable  deposits  are  found  in  various. localities, 
but  chiefly  in  Derbyshire  and  Staffordshire,  where  it  is 
worked  to  form  the  plaster  of  Paris  moulds  used  by  potters ; 
hence  it  is  .termed  "  potters'  stone."  Fine  blocks  found 
in  quarrying  the  potters'  stone  are  reserved  for  the 
alabaster  turners.  A  yellow  variety  of  alabaster,  found  at 
Sienna,  is  termed ''  alabastra  agatato."  When  it  presents  a 
fibrous  structure,  it  is  known  as  "  satin  spar,"  which  when 
cut  has  the  opalescent  appearance  of  "  caVs  eyes."  Ori- 
ental alabaster  is  the  name  applied  to  the  stalagmitic 
variety  of  carbonate  of  lime  formed  on  the  floors  of  lime- 
stone caves  by  the  percolation  of  water)  an  entirely  dif- 
ferent materid  from  the  above.  It  is  usually  clouded  or 
banded  in  an  agate-like  manner,  and  hence  is  sometimes 
k nown  as  onyx  marble.  The  alabaster  yielded  by  celebrated 
quarries,  known  to  the  ancients  and  now  again  worked,  in 
the  province  of  Oran,  Algeria,  is  of  this  kind.  It  is  this 
oriental  alabaster  that  is  referred  to  in  the  Bible,  the 
dXapaofrpiTrj^  of  the  Greeks.  The  stone  was  held  in  very 
high  estimation  among  the  civilised  nations  of  antiquity, 
being  then  chiefly  procured  from  quarries  in  the  neighbour- 
hood of  Thebes,  which  to  this  day  remain  unexhausted.  At 
the  present  time  it  is  procured  from  Oran  (Algerian  onyx), 
the  Pyrenees,  Chili,  California,  &c  In  the  SoaneaiL  Museum 
there  is  an  Egyptian  sarcophagus  in  oriental  aldbaster, 
covered  with  hieroglyphics,  which  was  purchased  by  Sir 
John  Soane  for  2000  guineas. 

ALABASTER,  William,  D.D.,  poet  and  scholar.  If 
to  have  been  commemorated  with  golden  words  by  Ed- 
mund Spenser  in  his  Colin  Clouts  come  Home  Againe,  IL 
400-415,  and  by  Hem'ck  in  his  ffesperidea;  and  to  have 
been  reckonea  "  foeman  worthy  of  his  steel "  by  Bishoi^ 
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Bedell ;  and  to  have  bad  his  portrait  painted  by  Cornelius 
Janaen,  and  engraved  by  Payne;  and  to  bave  been  pro- 
nounced by  Puller  "^  most  rare  poet  as  any  our  age  or 
nation  hatb  produced;"  and  to  bave  drawn  from  Samuel 
Jobnson  unequivocal  eulogium,  may  be  regarded  as  entit- 
ling to  a  claim  on  our  interest  at  tbis  later  day,  Dr  William 
Alabaster  unites  in  bimself  all  ibese  memorable  tributes. 
Alabaster  was  bis  own  spelling,  as  it  was  Bedell's  and 
Fuller's;  but  it  is  found  contemporaneously  ''Arblastier." 
The  name  is  derived  from  arcubcUista  (in  arms  of  tbe 
family,  a  cross-bow  bent  in  pale),  and  the  same  probably 
as  Arblastier.  He  was  bom  at  Hadleigb,  Suffolk,  about 
1567,  was  educated  at  Westminster  .School,  and  went 
thence  to  Trinity  College,  Cambridge.  He  was  alio  in- 
corporated at  Oxford  in  1592.  He  became  fellow  of 
Trinity.  Having  been  appointed  chaplain  1^  Robert,  Earl 
of  Essex,  he  attended  him  in  that  expedition,  designed  to 
aid  Henry  IV.  against  the  League  in'  1591,  celebrated  by 
Dr  Donne  in  "The  Storm"  and  "The  Calm."  While  in 
France  (in  his  twenty-fourth  year),  he  was  converted  to 
Roman  Catholicism,  and  a  quaint  English  sonnet,  "  Of  his 
Conversion,''  survives,  wherein  he  defies  the  "frpwneand 
scorne  and  purblind  pittie"  of  the  world,  as  having  a 
vision  of  perdition  if  he  yielded  thereto.  He  did  not  long 
remain  a  Roman  Catholic.  In  the  preface  to  his  work 
entitled  JBcee  Sponstis  Venxt  (1633),  he  relates  that  certain 
doctrines  of  his  having, become  obnoxious  to  the  court  of 
Rome,  he  was  enticed  to  that  city  and  imprisoned  there 
by  authority  of  the  Inquisition ;  and  that  on  his  liberation 
he  was  confined  within  the  city  walls,  but  escaped  at  the 
peril  of  his  life,  and  returned  to  England.  On  his  return 
he  became  prebendary  of  St  Paul's  and  rector  of  HatfiekL 
Dr  Alabaster  was  famous  as  a  Hebraist;  but  his  studies  of 
Hebrew  took  a  twist  in  the  direction  of  the  cabalistic 
learning,  by  which  he  luxu^ated  in  discussions  on  ihcf 
mystical  meanings  imaging  to  be  hidden  in  the  words  of 
the  Old  Testament.  The  investigation  and  application  of 
this  supposed  mystical  meaning  of  Scripture  was  the  main 
object  of  his  Appar<Uu8  in  Revelationem  Jetu  Chriiti 
(Antwerp,  1607);  and,  indeed,  it  runs  through  all  his 
critical  writings,  as  in  his  singular  Spiraeulum  Tubarum, 
iive  Fons  SpiriiuaCium  JSxpositionem  ex  equivocis  Penta- 
gloUi  Sigmflcatumibui  (ltd.,  folio),  his  Lexicon  PetUagloUon 

S1637,  folio),  and  the  ComriMntariuB  de  Bettia  Apoea- 
yptica  (1621).  It  was  of  these  books  Herrick  wrote  as 
making  Alabaster  "  the  one,  one  onely  glory  of  a  nuliion." 
A  MS.  of  Alabaster's  JEluadt  is  among  Emanuel  College 
MSS  ;  a  better  one,  with  additional  poems,  entitled 
"Inuenta  Bellica"  —  recalling  Herbert's  "Triumphus 
Mortis,"  so  headed — and  "Inuenta  Adespota,".is  in  the 
Chetham  Library,  Manchester.  The  poem  is  unfinished,  but 
has  lines  in  it  which  account  for  Spenser's  lofty  praise  and 
hopes.  It  has  never  been  printed.  His  best  known  verse 
is  a  Latin  tragedy  called  Roxana.  This  is  praised  by 
Fuller,  stirred  Anthony  k  Wood  into,  enthusiasm,  a'nd  is 
regarded  by  Dr  Johnson  as  the  only  Latin  verse  in  Eng- 
land worthy  to  be  named  previous  to  Milton.  It  was 
prepared  for  his  college  (Trinity),  and  never  meant  for 
publication.  Having  been  surreptitiously  published  in 
1632,  the  author  thereupon  reprinted  it,  with  this  on  the 
title-page,  "A  plagiariis  unguibus  vindicata,  aucta  et 
agjiita."  It  is  a  curious  composition.  The  subject  is  an 
oriental  tale  which  had  previously  been  dramatised  in  the 
Dalida  of  Groto,  an  Italian.  The  scenes  consist  of  con- 
versations between  real  and  allegorical  personages.  The 
first  act  is  entirely  carried  on  between  the  ghost  of  one  of 
tte  characters  and  personifications  of  Death  and  Suspicion. 
Hallam  charges  Alabaster  with  plagiarism  from  Dalida, 
but  he  cannot  have  really  read  the  two.  Alabaster  died 
about  1640.  (^  ^  ^  ) 


ALACRANES,  a  group  of  coral  zeefs  and  idsods  in^ 
Gulf  of  Mexico,  80  miles  off  the  north  coast  of  Tacatan^ 
and  extending  14  miles  from  north  to  south,  and  11  from 
east  to  west.  On  the  12th  February  1847  the  mail  steimv 
Tweed  was  wrecked  on  the  Alacranes ;  and  in  Janaaiy  1849 
a  similar  disaster  befell  the  Forth,  belonging  to  the  asms 
company.  On  the  south  side,  in  22*  23'  36"  N.  ki,  and 
89"*  42'  W.  long.y  there  is  a  secure  harbour,  well  sheltered 
by  dry  reefs. 

AL  AGOAS,  a  maritimis  province  X>t  Braifl,  fomierly  a 
district  of  Pemambuoo,  is  situated  between  9^  and  10!  SO' 
S.  lat,  and  extends  inland  150  milesw  it  tsboondedcm 
the  N.  and  W.  by  Feniambuoo,  and  is  separated  hj  the 
liver  San  Francisco  from  the  province  of  Seigipe  on  the 
S.  It  embraces  an  area  of  12,000  square  miles,  llie 
country,  particularly  in  the  north-weat>  is  very  moun- 
tainous, but  at  the  same  time  richly  wooded.  On  Ike 
eastern  side  of  the  mountains,  hilly  tracts,  well  suited  (a 
the  cultivation  of  cotton,  descend  towards  the  coast,  and 
nearer  the  sea  there  is  a  rich  alluvial  soil  interspened  vith 
awampa  (lagoas),  whence  the  province  takes  its  nama  The 
chief  articles  of  produce  and  export  are  sugar-cane,  rice, 
cott6n,  hides,  .and  rosewood.  Tropical  fruits  of  all  kinds 
are  produced  in  abundance,  and  the  Cp^rests,  besides  ad- 
mirable timber,  yield  various  dyes  and  dmgs. .  The  people 
are  chiefly  engaged  in  agriculture,  and  there  are  no  manu- 
factures of  importance.  The.  population  of  the  province  ii 
300,000.  The  toWn  of  Alaooab,  formerly  the  capital  d  the 
province,  is  situated  on  Lake  Manguaba.  It  has  declined 
considerably  since  the  transfer  of  the  local  government 
to  Maceio.     Population,  including  district,  12,000. 

ALAIN  DE  LILLE  (Alanvs  ab  iNSxruB),  theologbn 
and  ecclesiastic,  bom  at  LiUe  or  Ryssel  about  the  year 
1114.  The  facta  of  his  life  are  involved  in  nncertain^, 
owing  to  his  having  been  frequentiy  oonfounded  by  bio- 
graphers with  others,  nearly  contemporary,  who  bore  the 
same  name.  iSome  have  identified  him  with  Alanni^ 
bishop  of  Auxerres ;  others  confound  him  with  an  elder 
Alanus,  also  bom  at  Lille.  These,  however,  were  probably 
three  distinct  persons.  Of  the  tiieological  writer  known 
as  the  doctor  urUveraalis,  all  that  can  be  said  with  certainty 
is  that  he  was  a  Cistercian  monk.  It  ia 'probable  thai 
he  passed  a  great  part  of  h&  life  in  i^gland,  thoo^  he 
ended  his  days  in  the  abbey  of  Citeauz.  .  His  works  aia 
very  numerous,  the  most  important  of  them  being  entitled 
AtOi^laudicaifUf  nve  de  Officio  Viri  Boni  H  PerfeOi  The 
tide  denotes  that  the  work  takes  for  its  model  Clandians 
satire  against  Rufinus,  the.  minister  of  TheodosiQa  It  ia 
written  in  verse,  and  partakes  somewhat  of  the  chaiscter 
of  az^  encyclop8Bdi&  Alain's  Ife  Arte  CathoUooB  FOd  ii 
romatkable.  for  its  endeavour  to  base  dogmatic  theology  on 
the  exact  reasoning  of  mathematical  demonstration,  and 
for  its  admission  tbnt  heresy -was  to  be  overcome  by  aigv- 
ment  and  not  by  mero- authority.  His  exposition  d  the 
prophecies  of  Merlin,  in  seven  books,  is  of  some  importasoe 
in  its  bearing  upon  English  history.  A  Life  of  St  Bernard 
and  a  treatise  against  heretics,  usually  included«among  tba 
works  of  this  author,  aroj  from  internal  evidence,  to  be 
attributed  with  more  probability  to  the  bishop  of  AuzeiTe& 
Alain  died  about  1202-3. 

ALAIS,  a  flourishing  town  of  France,  in  the  departneit 
of  the  Card,  on  the  right  bank  of  .the  Gardon^  at  the  foot 
of  the  Cevennes,  25  miles  north-horth-weat  of  Nimea,  vitB 
which  it  is  united  by  raiL  .In  the  t7th  centuiy  it  waa  s 
stronghold  of  the  French  Protestants,  and  was  bed^ 
and  taken  by  Louis  XIIL  in  162$.  R  has  a  cifc»del, 
erected  by  Louis  }[IV.,  a  fine  Gothic  church,  and  a  mining 
school  The  to\T^  itself  has  considerable  mana&ctoiw  df 
ribands,  silk,  earthenware,  glass,  and  vitriol;  hot  it"  P"*^ 
pcrity  is  chiefly  derived  from  tiie  a4Jaoent  mioKal  field. 
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wb'ch  was  opened  up  in  1819,  and  yields  great  quantities 
of  coal  and  iron,  as  well  as  zinc,  lead,  and  manganese. 
The  numerous  mines,  blast  furnaces,  and  iron  foundries, 
^ord  employment  to  many  workmen.  There  are  cold 
Quneral  springs  in^  the  vicinity,  which  attract  large  num- 
bers of  visitors  during  the  summer  months.  Population 
in  1872,  19,230. 

ALAJUELA,  a  city  in  the  state  of  Costa  Bica,  Central 
America,  23  miles  W.N.W.  from  Cartago,  ^nd  midway 
between  it  and  the  west  coast  It  is  a  place  of  consider- 
aible  trade,  and  is  connected  by  a  mule  road  with  the  port 
di  Puntas  Arenas,  the  only  good  harbour  possessed  by  Costa 
Rica  on  the  Pacific  Ocean.  .  Some  parts  of  the  town  arc 
well  built  and  beaui)ifully  situated;  and  the  detached  houses 
in  the  environs  are  embowered  by  trees  and  flowering 
shrubs.  The  sugar-cane  is  cultivated  io  the  neighbour!  obd. 
Population,  12,675. 

ALAMANNI,  or  Aleiianni,  Luioi,  an  Italian  states- 
man and  poet,  was  born  at  Florence  in  1495.  His  father 
was  a  devoted  adherent  of  the  Medici  party,  but  Luigi, 
smarting  under  a  supposed  injustice,  joined  with  others  in 
an  unsuccessful  conspiracy  against  Giulio  de'  Medici,  after- 
wards Pope  Clement  VII.  He  was  obliged  in  consequence 
to  take  refuge  in  Venice,  and,  on  the  accftsion  of  Clement," 
to  flee  to  Franca  When  Florence  shook  off  the  {mpal 
foke,  Alaniauui  returned,  and  took  a  prominent  part  in  the 
management  of  the  affairs  of  the  republic.  On  the  restora- 
tion of  the  Medici  (1530),  he  had  again  to  take  refuge  in 
France,  where  he  composed  the  greater  part  of  his  works. 
He  was  a  favourite  with  Francis  I.,  who  sent  him  as  ambas- 
sador to  Charles  V.  after  the  peace  of  Crcspi  in  1544.  As 
an  instance  of  Lis  tact  in  this  capacity,  it  is  related  that, 
when  Charles  interrupted  a  complimentary  address  by 
quoting  from  a  satirical  poem  of  AJamanni's  the  words — 

*'  Taqaila  grifiigDa, 
Che  per  piu  devorar,  duoi  rostri  porta,*' 
jTvro  crooked  bills  the  rttvenoos  eagle  bears, 
The  better  to  devour,) 

^0  latter  at  once  replied  that  he  spoke  then  as  a  poet, 

ho  was  permitted  to  use  fictions,  but  that  he  spoke  now 

i  an  ambassador,  who  was  obliged  to  teU  the  tnitL     The 

ady  reply  pleased  Charles,  who  added  some  compli- 

entary  words.     After  the  death  of  Francis,  Alamanni 

joyed  the  confidence  of  his  successor  Henry  II.,  and  in 

5 1  was  sent  by  him  as  his  ambassador  to  Genoa.    He  died 

Amboise  in  1556.     He  wrote  a  large  number  of  poems, 

tinguished  by  the  p\irity  and  excellence  of  thoir  style. 

e  best  is  a  didactic  poem,  La  CoUivazione  (1 533),  written 

mitation  of  Virgil's  Oeorgics,    His  Opere  Totcarie  (1532) 

sists  of  satirical  pieces  written  in  blank  verse.     .An 

Inished  poem,  Arvarchide,  in  imitation  of  the  Iliad,  was 

work  of  his  old  age,  and  has  little  merit.    It  has  been 

i  by  some  that  Alamanni  was  the  first  to  use  blank 

ie  in  Italian  poetry,  but  the  distinction  belongs  rather 

is  contemporaiy  Tnssino. 

iLAMOS,  Los,  a  town  of  Mexico,  in  the  state  of 
iloa,  situated  on  a  barren  plain  140  miles  N.N.W.  of 
iJoa.  The  houses  of  the  town  are  mostly  of  stone  or 
k  covered  with  stucco,  and  several  of  the  streets  are 
paved;  provisions  are  dear  and  water  scarce.  The 
ounding  district  contains  many  rich  silver  mines.  Of 
population,  amounting  to  about  10,000,  a  large  propor- 
are  employed  in  the  mines. 

.LAMOS  DE  BARRIENTOS,  Don  Balthazak,  a 
nish  philologist,  bom  at  Medina  del  Campo,  in  Castile, 
at  1550.  He  was  on  terms  of  intimate  friendship  with 
onio  Perez,  secretary  to  Philip  IL ;  and  when  the  latter 
into  disgrace,  Alamos  was  cast  into  prison,  where  he 
tained  nearly  twelve  years.  During  this  period  he  pre- 
ed  the  translation  of  Tacitus,  with  a  commcataiy,  which 


gave  'him  his  reputation  as  a  classical  scholar.  On  the 
death  of  Philip  IL  Alamos  recovered  his  liberty,  and 
afterwards  received  various  important  court  appointments 
through  the  influence  of  the  Duke  de  Lerma  and  the  Count 
d'Olivarez.     He  died  at  the  age  of  eighty-five. 

ALAN,  AXLEN,  or  Allyit,  William  (1532-94),  car- 
dinal, was  born  at  Rossall  in  Lancashire.  He  studied 
at  Oriel  College,  Oxford,  and  was  appointed  principal  of 
St  Mary's  Hall  in  j556.'  Two  years  later  he  was  made  a 
canon  of  York;  but  being  opposed  to  the  Reformation, 
was  forced  to  flee  to  Louvain  on  the  accession  of  Elizabeth, 
He  returned  to  Engbnd  after  a  time,  and  for  some  years 
resided  chiefly  at  Oxford ;  but  his  proselytising  zeal  being 
discovered,  necessitated  a  second  flight  At  Douay  he 
received  a  doctor's  degree  from  the  recently-founded  univer- 
sity, and  ho  himself  established  a  college  there  for  English 
Catholics.  In  1587  he  was  made  cardinal  of  St  Martin 
de  Montibus,  and  in  1589  archbishop  of  Mechlin.  The 
great  aim  of  his  life  seems  to  have  been  to  restore  the  papal 
supremacy  in  England.  For  this  purpose  he  founded  the 
college  at  Douay,  and  sent  over  the  Jesuit  priests  trained 
theielo  his  native  land.  He  was,  of  course,  a  bitter  enemy 
of  Elizabeth,  who  expelled  his  emissaries,  and  .even  caused 
some  of  them  to  be  put  to  death.  One  of  his  pamphlets, 
prepared  for  circulation  among  the  English  people,  con* 
tained  charges  against  the  queen  so  foul  and  scurrilous  that 
they  can  dbarcely  be  repeated.  It  was  only  natural  that  he 
should  be  one  of  the  chief  intriguers  in  the  Spanish  plot 
which  led  to  the  fitting  out  of  the  Armada,  especially  as  the 
pope  had  promised  him  the  archbishopric  of  Canterbury  in 
iLo  event  of  the  expedition  being  successful.  His  letters 
to  Philip  were  full  of  encouragement,  and  the  failure  of  the 
enterprise  must  have  been  a  severe  blow  to  him.  When 
the  fact  became  known,  he  lost  favour  at  the  papal  court, 
and  was  refused  permission  to  return  to  his  diocese. 

ALAND  ISLANDS,  an  archipelago  at  the  entrance  to 
the  Qulf  of  Bothnia,  abon.  25  miles  from  the  coast  of 
Sweden,  and  15  from  that  of  Finland.  The  group  consists 
of  nearly  300  islands,  of  which  about  80  are  inhabited,  the 
remainder  being  desolate  rocks.  These  islands  form  a 
continuation  of  a  dangerous  granite  reef  extending  along 
the  south  coast  of  Finland.  They  formerly  belonged  to 
Sweden;  and  in  the  neighbourhood  the  first  victory  of  the 
Russian  fleet  over  the  Swedes  was  gained  by  Peter  the 
Great  in  1714.  They  finally  passed  into  the  possession  of 
Russia  in  1809.  The  inhabitants,  amounting  to  about 
16,000,  are  mostly  of  Swedish  descent,  and  are  hardy  sea- 
men and  fishermen.  The  surface  of  the  isLands  is  generally 
sandy,  the  soil  is  thin,  and  the  climate  is  keen;  yet  Scotch 
fir,  spruce,  and  birch  are  grown;  and  rye,  barley,  flax,  and 
vegetables  are  produced  in  sufficient  quantity  for  the  wants 
of  the  people.  Great  numbers  of  cattle  are  reared;  and 
cheese,  butter,  and  hides,  as  well  as  salted  meat  and  fish, 
are  exported.  The  largest  island,  which  gives  its  name  io 
the  group,  is  18  miles  long  by  14  broad,  and  contains  about 
two-thirds  of  the  total  populatioo.  There  are  several  excel- 
lent harbours  (notably  that  of  Yttemaes),  which  are  of  great 
importance  to  Russia  from  the  fact  that  they  are  frozen  up 
for  a  much  briefer  period  than  those  on  the  coast  of  Finland. 
The  fortress  of  Bomarsund,  in  one  of  these  islands,  was 
attacked  and  destroyed  by  an  Anglo-French  force  in  1854. 

ALANI,  a  number  of  nomadic  tribes  of  eastern  origin, 
who  spread  themselves  over  Europe  during  the  decline  of 
the  Roman  empire.  The  name  was  probably  at  first  con* 
fined  to  one  tribe  of  Tatar  race,  whose  original  seat  was 
on  the  northern  shores  of  the  Caspian  Sea,  and  was  after- 
wards, as  the  power  of  that  xace  extended,  applied  to  other 
tribes.  It  is  supposed  that  their  fiist  encounter  with  the 
Romans  was  during  the  Mithridatic  war,  when  Pompey  led 
an  expedition  into  the  Caucasus.     Isolated  statements  in 
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oontemporary  writers  show  that  the  Alani  were  frequently 
in  conflict  with  the  Rom^  power.  In  March  276  a.d.  they 
received  a  dedsive  check  in  an  attempt  to  make  their  way 
eastward  into  Persia,  being  defeated  by  the  emperor  Tacitus, 
who  forced  them  to  recross  the  Phasis.  The  most  com- 
plete account  of  the  Alani  is  to  be  found  in  the  pages  of 
Ammianus  MarceUiuus  (lib.  xxti.),  who  describes  their 
manners  and  customs  at  considerable  length*  From  him, 
too,  we  learn  of  the  advance  of  the  Huns>  who  signally 
defeated  the  Alani  in  a  battle  fought  oii  the  banks  of  the 
Tanais  in  375.  The  race  thereupon  divided,  some  retiring  to 
the  east,  while  the  great  majority  joined  their  conquerors 
in  an  invasion  of  the  kingdom  of  the  Qoths.  Associated 
with  the  Vandals  and  Suevi,  they  left  the  settlements 
they  had  in  Pannonia  and  entered  Gaul  in  406,  whence 
three  years  later  they  crossed  the  Pyrenees  into  Spain, 
and  founded  a  settlement  in  Lusitania  and  Baeticay  where 
they  remain3d  in  peace  for  some  years.  In  418,  however, 
they  we're  attacked  and  defeated  by  Wallia,  king  of  the 
Visigoths,  with  whom  they  had  quarrelled.  Their  king, 
Ataces,  was  slain  in  the  battle,  and  they  became  subject  to 
Gunderic,  king  of  the  Vandals,  their  national  independence 
beiag  lost  Those  of  the  Ajani  who  had  remained  in  Gaul 
when  the  others  invaded  Spain,  settled  near  Valence  and 
Orleans.  Though  serving  under  Theodoric,  they  sympa- 
thised  with  Attila  and  the  ^uns,  and  by  deserting  at 
Chalons  (451),  all  but  changed  the  victory  of  the  Bomaiis 
into  a  defeat  Soon  afterwards  their  separate  national 
existence  in  Gaul  was  merged  in  that  of  the  Visigoths. 
The  small  portion  of  the  Alani  iJiat  had  remained  in  their 
original  s^at  in  the  Gaucasus  are  frequently  noticed  in 
history  down  to  the  middle  ages.  In  572  they  were  allied 
with  the  Armenians  under  King  Saroes.  The^  seem  to 
have  afterwards  regained  their  independence,  In  1221 
they  were  defeated  by  Gengis  Khan,  and  in  1237  they 
were  so  completely  subjugated  by  Batu-Khaa  that  their 
very  name  disappears  in  subsequent  histoiy. 

ALAECON,  HssNANDO  de,  a  Spanish  navigator  of  the 
16t;h.  century,  known  only  in  connection  with  the  expedi- 
tion to  the  cpast  of  California,  of  which  he  was  leader. 
He  set  sail  on  the  9di  JMay  1540,  with  orders  from  the 
Spanish  court  to  await  at  a  certain  point  on  the  coast  the 
arrival  of  an  expedition  by  land  under  the  command  of 
Vasquez  de  Coronada  Tlie  junction  was  not  effected, 
though  Alarcon  reached  the  appointed  place  and  left  letters, 
which  were  afterwards  found  by  Diaz,  anpther  explorer. 
Alarcon  was  the  first  to  determine  with  certainty  that  Cali- 
fornia was  a  peninsula  and  not  an  island,  as  had  been  sup- 
posed. He  made  a  careful  and  exact  survey  of  the  coast, 
sailed  a  considerable  distance  up  the  Bio  .del  Tizon  (Colo- 
rado), and  was  thus  able,  on  his  return  *to  New  Spain  in 
1541,to  construct  a  map  of  California,  which,  according  to  M. 
Duflot  de  Mof ras,  scarcely  differs  from  one  of  the  present  day. 

ALAECON  Y  MENDOZA,  Juan  Ruiz  db,  one  of  the 
most  distinguished  Spanish  dramatists,  bom  at  Tasco  in 
Mexico  about  the  close  of  the  16th  century,  was  descended 
from  a  noble  family  bebnging  to  Alarcon  in  Cuenga^ 
Nothing  is  known  with  certainty  of  lus  early  life,  but  it  is 
probable  that  he  was  educated  at  one  of  the  Spanish  univer- 
sities. In  1 G22  he  had  taken  up  lus  residence  at  Madrid,  and 
in  1628  he  was  appointed  to  the  oiEce  of  rdcUor  ^repbrter) 
of  the  royal  council  of  the  Indies,  which  afforded  hun  a  com- 
petency. In  the  same  year  he  published  the  first  volume 
of  his  comedies,  dedicating  it  to  "the  rabble"  in  a  daringly 
contemptuous  address.  A  second  volume  of  comedies 
appeared  at  Barcelona  in  1634«  in  which  he  brought  charges 
against  several  poets  of  appropriating  his  'productions. 
About  the  same  time  he  was  successful  in  an  open  com- 
petitien  for  a  dramatic  libretto  to  be  played  at  the  f^tes  in 
honour  of  Philip  IV.     These  two  facts,  combined  with  his 


haughty  disdain  both  of  the  public  and  of  baa  literuy 
brethren,  made  Alarcon  very  unpopular;  and  he  ipuscqi- 
rilously  lampooned  by  most  of  the  poets  and  dramatists  of 
the  day,  Calderou  honourably  distinguishing  himself  bj  his 
silence.  A  further  injustice  waadone  him  iu  the  piiaeyof 
his  works  by  other  and  better  known  authors  than  himselL 
To  such  an  extent  was  this  carried  that  Alaroon's  repotsf 
tion  as  a  dramatist  was  almost  extinct  even  Wore  tk 
close  of  his  life,  and  it  is  only  quite  recently  that  it  hia 
been  revived.^  The  date  of  his  death  is  given,  on  doubtfol 
authority,  as  1639.  Alarcon  holds  a  foremost  place  among 
Spanish  dramatists,  being  surpassed  only,  if  at  all,  by  Lope 
de  Vega  and  Calderon.  He  is  distinguished  by  the  cor* 
rectness  of  his  lai^^uage^  the  harmony  of  his  veise,  and  the 
elevation  of  his  sentiment  His  La  Verdad  Sotpeckm 
(Suspicions  Truth)  supplied  Comeille  with  the  materials 
for  his  MmteuTf  and  called  forth  the  highest  praiae  from 
the  great  Ereneh  dramatist  BiaT^fedardeSegcmafyfexva 
of  Silvia)  and  LaiFaredeiOyai(WeJlB  haveEars)  are  acted 
at  the  present  day.  A  complete  edition  of  his  comediei 
was  published  by  Harteenbusch  at  Madrid  (1848-52). 

ALARIC  {£Mc,  Ia,  AH  rich),  a  chief,  and  afterwards 
king  of  the  Visigoths^  was  bom  of  the  noble  family  of 
Balti  {baliha,  bol^).  He  first  appears  in  history  (394 
A.D.)  as  a  commander  in  the  army  of  suljugated  Gothj 
whom  the  Emperor  Theodosins  employed  in  his  war  with 
Eogeniua.  On  the  death  of  Theododus  in  396  the  Ootba 
aasCTted  their  independence,  and  under  the  leadership  of 
Alaric  made  an  incursion  from  Thrace,  where  they  liad 
been  located,  into  the  Morea.  Athens  yielded  to  tbm 
without  lesistanoe,  and  Alaric  enriched  himself  with  the 
movable  troasnres  of  the  city,  tiiou|^  he  did  not,  as  some 
have  asserted,  destroy  buildings  and  works  of  art  Rnfinos, 
the  crafty  minister  of  Aicadius,  did  nothing  to  check  the 
advanoe  of  the  barbarians,  and  it  has  even  been  said  tht 
he  had  a  secret  understanding  with  Alaric.  Oppositioa 
came,  however,  from  the  Western  Empira  Stilicbo,  the 
famous  genera],  landed  at  Corinth,  and  drove  the  GothB  to 
Mount  Ilioloe,  on  the  frontiers  of  Elis,  where  he  besieged 
their  camp.  Witk  proper  vigilance,  the  siege  could  not 
have  been  raised;  but  the  Romans  were  careless, and  Alaiic 
with  his  anny  contrived  to  escape  to  Epims.  Stilicba 
was  prevented  from  following  him  by  an  order  from  the 
Emperor  Arcadius^  who  conferred  upon  Alaric  the  pr^ 
fecture  of  eastern  Hlyricum.  About  the  tame  time  tli« 
Gothic  chief  was  chosen  king  by  his  people.  It  ^ 
natural  that  Alaric's  desire  of  conquest  should  iiicre;;se 
with  the  increase  of  his  power,  and  accordingly  about  tho 
year  400  ▲.]>.  he  set  out  to  invade  the  Empire  of  the 
West  His  march  was  exceedingly  slow,  and  it  was  si?t 
until  the  spring  of  403  that  he  appeared  before  Miisn, 
from  which  the  Emperor  Honorius  instantly  fled  to  the 
fortress  of  Asta  in  Lignria.  Being  besi^ed  there,  he  wa 
on  the  point  of  capitulating  when  he  was  relieved  I7 
Stilicho,  who,  in  the  batUe  of  PoUentia,  fought  on  £ast£^ 
day,  gained  a-  somewhat  doubtful  victory  over  Alari& 
Some  time  after,  the  contest  was  renewed  at  Verona,  aod 
Alaric  sustained  a  decisive  defeat  He  was  obliged  to 
accept  terms  of  peace,  and  to  retreat  for  the  time ;  hot 
his  attitude  was  always  threatening,  and  Honorius  toa^ 
it  expedient  to  buy  hun  off  by. appointing  him  prefect  cf 
western  Hlyricum,  with  a  large  revenue.  In  this  capaa'tT 
Stilicho  encouraged  Alaric  to  lead  his  army  against  Ctt- 
stantinople,  probably  more  with  the  design  of  keeping  his 
at  a  distance  from  Italy  than  with  any  hope  of  reanitioi; 
the  divided  empire.  The  final  expedition  to  ConstantiDopl? 
was  not  undertaken ;  but  for  his  services  during  Uiree 
years  in  Epirus,  Alaric  claimed  an  extravagant  reward, 
and  Honorius,  on  the  advice  of  Stilicho,  promised  hk 
4000  pounds    of  gold.     Shortiy  afterwards  the  weak- 
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mmded  empetor  procured  the  assassination  of  his  minisfery 
the  onlyBoman  whoiiad  proyed  himself  able  to  oope  with 
the  Gothic  forces,  and  brok^  all  the  treaties  which  StxHcho 
had  mad6  with  Alaric.    The  latter  at  once  marched  Qpon 
Borne  (408)  by  the  Via  Flaminia,  and  laid  siege  to  the 
city.    On  coming  to  treat  with  him,  the.  Romans  found  his 
demands  so  extravagant  that  they  threatened  a  desperate 
resistance;  to  which  Alario  made  the  well-known  reply, 
"  The  closer  hay  is  pressed^  the  easier  ia  it  mown."    At 
last  the  barbarian  was  induced  to  retire  by  the  promise  of 
6000  pounds  of  gold  and  30,000  pounds  of  silver,  besides 
other  treasnreu    The  respite,  however,  was  but  tor  a  time. 
Honorius,  who  had  left  Rome  for  Bavenna,  refused  to 
ratify  by  lareaty  certain  conditions,  moderate  in  themselves, 
on  which  Alario  firmly  insisted,  and  the  capital  was  again 
at  the  mercy  of  the  enemy.    With  commendable  forbear- 
ance, Alaric  contented  himself  at  first  witii  taking  posses- 
sion of  Ostia,  from  which  he  summoned  the  city  to  sur- 
render, threatening  the  immediate  destruction  of  the  food 
stores  in  case  of  tefosaL     The  terrified  peoj)Ie  $,t  once 
opened  their  gates^  and  agreed  that  the  conquers  shotdd 
appoint  another  emperor  in  place  of  Honoriu&    Alaric's 
choice  fell  upon  MteluB,  the  prefect  of  the  dty,  who, 
though  well  reoeivedat  first,  soon  proved  himself  thoroughly 
incompeteilt,  and  Honorius  had  to  be  restored.    While  the 
conferences  as  to  the  restoration  were  still  being  carried 
on  at  Bavenna,  the  treachery  of  Honorius  occasioned-  yet 
another  and  more  disastrous  siege  of  Rome  by  the  Gk>ths. 
Saras,  a  barbarian  and  a  hereditary  enemy  of  the  house  of 
Baiti,  was  permitted  by  the  emperor  to  attack  the  oanip  of 
the  Qoths  and  return  in  triumph  to  Ravenna.     Alaric  waft 
naturally  indignant,  laid  si^ge  to  Rome  for  the  third  time, 
and.  gained  an  entrance  by  the  Salarian  gate  on  die  night 
of  the  24th  August  410.     For  six  days  the  city  Was 
given  over  to  the  horrors  of  a  pillage,  which  the  humane 
orders  of  Alaric  did  but  little  to  mitigate.     On  the  29th 
August  Alario  withdrew  his  troops  from  Rome,  and  led . 
them  into  southern  Italy,  which  he  ravaged  for  several 
months^    Towards  the  dose  of  the  year,  while  engaged  iu 
the  si^  of  Oosentia  (Coseiua),  he  was  seized  with  an 
illness  which  proved  &Aal  after  a  very  short  duration.    He 
was  buried  with  his  treasures  in  the  bed  of  the  river. 
BnsentjnuSy  which  was  diverted  from  its  channel  for  that 
purj^e^.atid  all  the  prisoners  who  were  engaged  in  the 
work  were  put  to  d^th  in  order  that  the  plac^  of  his 
Bepultute  naiglit  temain  unknown.  The  chcuacter  of  Alaric 
has  be€h  iomewhat  variously  represented  by  historians. 
In  forming  an  estimate  of  it  many  have  been  misled  by 
the  use  of  ihe  term  barbarian,  which,  as  applied  to  him,  it 
should  be  remembered,  indicates  a  nalSonal,  and  -not  a 
personal  dislinctionl    Many  proofs  may  be  found  of  his 
humanity  and.  moderation  in  trying  drcumstancee,  while, 
on  the  other  hand^  the' charges  of  cruelty  brought  against 
him  are  not  borne  out  by  evidence.     His  marked  respect 
for  Christianity  is-ezplained  by  the  fact  that,  if  lie  was  not 
himself  a  Chnstian,  he  had  come  early  under  Christian 
influence,   having  had.  frequent  intercourse  with  Aiian 
teachersL 

ALARIQ  H,  eighUi  king  of  the  Cfoths  in  Spain,  suc- 
ceeded hirfather  Euiric  or  Evaric  about  484.  His  dominions 
not  duly  induded  the  greater  part  of  Spain  (Hispanla 
Tarracodensis  atid  Bsetica),  but  extended  into  Qaul  as  far 
as  the  rivers  Rhone  and  Loire.  In  religion  Alaric  was 
an  Arian,  but  that  he  was  tolerant  of  the  orSiodoz  Catljiolics 
is  shown  by  the  decrees  of  the  Council  of  Agde,  sumtuoned 
by  him  in  506.  He  displayed  similar  wisdom  and  liber- 
ality in  political  afiairs  by  appointing  a  COnuniBfiion  to 
prepare  an  abstract  of  the  Romau  kws  and  imperial 
decrees,  which  should  form  the  authoHtfttive  code  for  his 
domizhj^fia.     This  is  geterally  kno^n  as  the  Breviarium 


Ahricionum,  It  contains  six  books  of  the  code  of  Theo-^ 
dofiius,  and  is  theretbre ,  sometimes  calledi  the  CorpuM 
tfuododk  The  fuft  text  has  been  given  by  Savjgny. 
Alario  was  of  a  peaceful  disposition^  and  endeavotued 
strictly  to  maintain  the  treaty  which  his  father  hacl  con- 
cluded Witt  the  Franks.  Clovis,  however,  desiring  to 
obtain  the  iSpthic  province  in  Qaul,  fouud  a  pretext  for 
war  in  the  Ariamsm'  of  Alanp.  The  intervention  of 
Theodoric,  king  of  the  Ostrogoths  and  faUier-iti-law  of 
Alaric^  proved  unavailing.  The  two  anni^  met  in  807  at 
Voglade  (VouUli^,  near , Poitiers,  where  the  Goths  were 
defeated,  and  their  king,  who  took  to  flight,  was  overtaken 
and  slain  by  Clovis  himself. 

ALASCO,  John  (in  Polish,  Lcudi),  a  Polish  nobleman, 
born  in  1499,  who  travelled  extensively  in  his  youth,  and 
during  a  residence  in  Zurich  imbibed  the  doctrmes  of  the 
Reformation  from  Zwingli  At  Basel  in  1625  he  had 
frequent  intercourse  with  Erasmus,  who  held  him  in  great  • 
esteem,  and  bequeathed  his  library  to  him.  On  his  return 
to  his  native  country  he  was  offer^  more  than  once 
ecclesiastical  preferment,  which  the  change  in  his  religious 
opinions  prevented  him  from  accepting.  With  the  view  of 
securing  more  freedom,  he  quitted  Pohnd,  and  after  trave- 
ling for  a  time,  became  pastor  of  a  Protestaxft  congr^^tion 
at  Einbden,  in  East  Fnesland,  in  1542.  Foreseeing  per 
secutioii  there,  ha  went  to  London  in  1551,  on  the  invita* 
tion  of  Cranmer,  and  became  superintendent  of  thie  cOn- 
pegation  of  foreign  Protestants,  most  of  wlipm  were  driven 
mto  exile  like  himself  in  consequence  of  the  Interim.  Tbe 
revenues  of  the  church  of  Augustin  Friars  weris  assigned 
to  support  him  and  four  assistant  ministers,  who  had  to  be 
approved  by  the  king.  On  the  Recession  oi  Mary  in  1553, 
Alasoo  and  all  his  congregation  were  banished.  In  1556 
he  returned  to  Poland,  where  he  died  on  the  13th'  January 
1560.  Alasco  wrote  a  number  of  theological  treatises, 
chi^y  in  defence  of  the  doctrine  of  the  sacraments  as  hdd 
by  the  Swiss  Reformws,  and  he  was  one  of  the  eighteen 
divines  who  prepared  the  Polish  version  of  the  Bible^ 
which  was  publiidied  in  1563.  .  .      ^^ 

ALA-SHEHR>  a  city  of  Asiatic  Turkey,  iu  the  padialio 
of  Anatolia,  83  miles  £.  of  Smyrna.  It  is  dirty  and  ^- 
built ;  but^  standing  on  elevated  ground,  and  commanding 
the  prospect  of  the  extensive  and  fertile  plain  of  the 
Hermus,  presents  at  a  distance  an  imposing  appeara&dt. 
It  is  the  seat  of  a  Greek  archbishop,  and  has  five  Christian 
churches  and  fifteen  mosques.  The  dly  occupies  the  site 
of  the  ancient  FkUaddpkktf  one  d  the  ''seven  ohurdbes 
in  Ana*'  of  the  Apoiadypee.  The  ancient  dty,  founded 
two  centuries  b.<X,  was  subject  to  frequent  esurthquakes. 
In  more  modern  times  it  was  celebcated  for  its  prolong 
resistance  to  the  Turks,  who  took  it  in  1390,,  after  all  the 
other  cities  of  Asia  Minor  had  surrendered.-  AlarShehr 
has  an  Active  trade,  and  the  population  is  about  18,000. 

ALASKA,  or  Altabka,  formerly  RtrssiAN  AiOEBiaA, 
but  now  a  territory  of  the  United  States,  is  a  vast  tra^  of 
country  forming  iQie  north-west  portion  (d  North  Amdrica, 
bounded  on  tl^  K.  by  the  Arctic  Ocean,  on  the  E.  by 
British  America,  and  on  the  S.  and  W.  by  the  Pacific 
Ocean.  The  name  was  formerly  confined  to  a  long  natrow 
peninsula  stretching  into  the  P^icific,  but  has  Men  extended* 
to  the  -whole  territory.  .  Alaska  comprises  the  wholo  ef 
Korth  America  from  UV  W.  long,  to  Behring  Strait*  And 
also  numerous  islands  along  the  coast^  iiotably  prince  Of 
Wales  Islands,  King  George  IH  Archipelago,  the  Kodiak 
Islands,  and  the  Aleutian  Islands,  which  lltretdlb.  sc^ftWard 
from  the  extrefbity  of  the  peninsula.  FroiQl  the  mdih 
portion  of  the  territory  a  narrow  strip.  With  &  tdeadth  of 
about  50  miles,,  extends  south-east  along  the  Padfio  ooaat, 
and  terminates  at  the  confines  of  Briti^  Colutfibia,  in 
54""  40'  N.  -l&t    fiotd  north  to  soutb  the  extreme  length  of 
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Alaska  is  about  HOC  xnileBy  and  the  greatest  breadth  froia 
east  to  west  is  800  mOes.  The  area  of  the  whole  territory 
'  is  estimated  at  514,700  square. miles. 

Coast  The  numerous  islands,  creeks,  and  -inlets  of  Alaska 

lengthen  out  its  coast- line  to  7860  miles,,  an  extent 
greater  than  that  of  the  eastern  coast-line  of  the  United 
States.  Beginning  at  the  south-east,  the  chief  creeks  and 
bays  are  Cook's  Inlet,  Bristol  Bay,  Norton  Sound,  and 
^otzebue  Sound;  while,  following  the  same  order,  the 
principal  headlands,  in  addition  to  the  extremity  of  the 
])eninsula,  are  Cape  Newenham  and  Cape  Romanzoff  in 
the  Pacific,  Cape  Prince  of  Wales  in  Behring  Strait^  and 
Cape  Lisbame,  Icy  Cape,  and  Point  Barrow  in  the  Arctic 
Ocean.  Point  Barrow  is  in  71**  23'  N.  lat,  and  is  the 
extreme  northern  point  of  the  country.  The  exploration 
of  the  northern  coast  was  chiefly  the  work  of  the  British 
navigators  Cook,  Beechy,  and  Franklin,  and'  of  the  officers 

Riven.  of  ^e  Hudson's  Bay  Company*  The  nrincipal  river  of 
Alaska  is  the  Yukon,  or  Kwichpak,  which  rises  in  British 
America,  and,  receiying  the  Porcupine  river  at  Fort 
Yukon,  flows  westward  across  the  territory,  and  falls 
into  the  Pacific  Ocean  ^  the  south  of  Norton  Sound 
At  a  distance  of  600  miles  from  the  sea  this  magnificent 
river  has  a  width  of  more  than'  a  mile.  Its  tributaries 
would  in  Europe  be  reckoned  large  rivers,  and  its  volume  is 
so  great  that  10  miles  out  from  its  principal  mouth  the 
water  is  fresh.  Among  the  other  rivers  of  Alaska  are 
the  Copper  river,  the  Suschitna,  the  Nuschagak,  and  the 
Kuskokwim,  falling  into  th€t  Pacific,  and  the  Cdville, 

Uoao  tains,  flowing  northward  into  the  Arctic  Ocean.  A  great  moun- 
tain range  ^extends  from  British  Columbia,  in  a  north-west 
direction,  along  the  coast  of  Alaska,  the  summit  being 
covered  with  snow  and  j^aciers.  Mount  St  Elias,  an 
activ^volcano,  in  60**  18'  N.  lat,  and  140**  30'  W.  long., 
rises  to  the  height  of  14,970  feet  above  the  sea.  Tke 
mountain  chain  runs  out  along  the  peninsula  which  has 
given  its  name  to  the  country,  and  at.  the  western  extremity 
there  are  several  volcanic  cones  of  great  elevation ;  while 
in  the  island  of  Uminak,  separated  from  the  mainland  by 
only  a  narrow  strait,  there  are  enormous  volcanoes,  ona 
rising  to  more  than  8000  feet  in  height  In  the  interior 
and  to  the  north  the  country  is  also  mountainous,  with 
great  intervening  plains. 

History.  The  north-west  coast  of  this-  part  of  America  was  dis- 
covered and  explored  by  a  Russian  expedition  under 
Behring  in  1741 ;  and  at  subsequent  periods  settlements 
were  made  by  the  Russians  at  various  places,  chiefly  for 
the  prosecution  of  the  fur  trade.  In  1799  the  territory 
was  granted  to  a  Russo-American  fur  company  by  the 
Emperor  PanlVIIL,  and  in  1839  the  charter  of  the  com- 
pany was  renewed.  New  Archangel,  in  the  island  of 
Sitbei,  was  the  principal  settlement,  but  the  company  had 
about  forty  stations.  They  exported  annually  25,000 
skins  of  the  seal,  sesrotter,  beaver,  Ac,  besides  about 
20,000  sea-horse  teetL  The  privileges  of  the  company 
expired  in  1863 ;  and  in  1867  the  whole  Russian  posses- 
sions in  America  were  ceded  to  the  United  States  for  a 
money  payment  of  #7,200,000.  The  treaty  was  signed  on 
30th  March,  and  ratified,  on  20th  June  1867 ;  and  on  9th 
October  following,  •  the  possession  of  the  country  was 
fonbally  made  over  to  a  military  force  of  the  United 
States  at  New  Archangel  It  still  remains  in  the  military 
keeping  of  the  United  States,  no  steps  having  been  taken 
to  organise  a  territorial  government.  It  has,  however, 
been  constituted  a  revenue  district,  with  New  Archangel, 
or  Sitka,  as  the  port  of  entry.  Since  Alaska  was  ceded  to 
the  United  States  considerable  information  has  been  col- 
lected as  to  the  resources  of  the  less  sterile  parts  of  the 
country;  but  the  central  and  northern  parts  of  this  region 
•re  only  known  as  the  inhospitable  home  of  some  wander^ 


ing  tribes  of  Indians  and  Esquimaux.  Portions  of  Alaaki 
have  also  been  recentiy  explored  by  the  employi^  of  the 
Rosso-American  Telegraph  Company  in  surveying  a  route 
for  a  line  of  telegraph  which  was  designed  to  cron  from 
America  to  Asia  near  Behring  Strait — a  project  which  vaa 
abandoned,  after  an  expenditure  of  X600,000,  on  oommoDi- 
cation  with  Europe  being  secured  by  the  Atlantic  cable. 

The  climate  of  the  south-western  coast  of  Alaska  is  CLna 
tolerably  mild,  con3i4ering  its  high  latitude.  The  great 
warm  current  of  -the  Pacific,  sweeping  in  a  north-easterly 
circuit  from  the  East  India  Islands,  and  corresponding 
veiy  much  in  character  and  efiects  to  the  Gulf  Stream  of 
the  Atlantic,  washes  its  shores ;  and  while  it  modifies  the 
temperature,  also  causes  an  excessive  rainfall  At  Sith 
the  mean  temperature  is  42^*9,  and  the  average  rainfall  about 
80  inches.  Alaska  will  never  have  any  great  agricultural  ?r,zs 
value.  From  the  great  amount  of  rain  and  the  want  of 
heat,  cereals  grow,  but  will  not  ripen,  and  vegetables  de 
not  thrive.  Native  grasses  and  berries  grow  plentiful!;, 
but  the  chief  wealth  of  the  country  is  in  its  vast  loreste, 
in  the  furs  of  its  wild  animals,  and  in  the  fish  with  wfairh 
its  rivers  and  seas  abound.  The  forests,  rising  from  tk 
coast  and  covering  the  mountains  to  a  height  of  2000  feet, 
consist  of  a  very  durable  yellow  cedar,  spruce,  larch,  and 
fir  of  great  size,  and  also  cypress  and  hemlock.  The  wild 
animals  include  the  elk,  the  deer,  and  various  species  d 
bear,  and  also  many  fur-bearing  animals,  such  as  the  wolf 
and  fox,  the  beaver,  ermine,  marten,  otter,  and  aquirreL 
Near  the  coast  and  islands  .there  are  innumenble  for- 
bearing seals,  which  are  caught  in  great  numbers  by  tbe 
settiers;  but  from  the  rigour  of  the  climate  and  tbe 
arduous  nature  of  the  work,  the  trapping  of  the  animala  of 
the  interior  is  left  to  the  Indians.  The  salmon  aboundi  is 
the  rivers,  and  there  are  great  banks  along  the  shores,  the 
favourite  haunt  of  cod  and  other  fisL  About  eighty  whakn 
prosecute  their  fishing  off  the  coast  of  Alaska.  Coal  and 
iron  ar^  the  most  important  minerals,  but  the  value  of  ^ 
deposits  remains  to  be  ascertained. 

The  population  is  veiy  limited,  connsting  of  8000  vbita  ^ 
and  15,000  Indians,  with  some  Esquimaux  on  the  nortben^^ 
coast  The  Indians  are  rapidly  decreasing  in  number,  scd 
are  described  as  treacherous  and  discontented.  New  Aitb- 
angel,  now  called  Sitka,  in  the  island  of  Sitka,  in  57'  3* 
N.  lat,  and  ISS**  18'  W.  long.,  was  the  seat  of  the  HMsm 
governor,  and  is  the  headquarters  of  the  United  States 
authorities.  It  contains  about  1500  inhalntants,  is  the 
residence  of  a  Greek  bishop,  and  has  fortifications,  msgir 
tines,  and  a  magnetic  observatory.  Of  the  other  aetiie' 
ments.  Fort  Nicholas  on  Cook's  Inlet,  and  Fort  St  Micbad 
on  Norton  Sound,  are  the  more  important  The  adminble 
harbours  on  the  coast  and  the  great  navigaUe  river  Yukos 
afford  facilities  for  the  formation  of  new  settlements  ai^^ 
the  increase  of  trade  by  the  Americans.  At  the  juncticQ 
of  the  Porcupine  river  and  the  Yukon  a  fort  was  estab- 
lished by  the  Hudson's  Bay  Company  in  1847.  (See 
Whymper,  TraveU  in  AUuha  and  on  the  Tvlm,  1868; 
Dall,  Alaska  and  iU  Seaaurcei,  1870.) 

ALATRI,  the  ancient  Alatrinm,  a  town  of  Italy,  6  mi)^ 
N.  of  Froainone,  in  the  province  of  that  name,  which  unti 
1870  formed  part  of  the  pap^  territory. '  It  is  the  see 
of  a  bishop,  and  has  considerable  remains  of  Pelaegitf 
antiquity.    Population  of  conunune,  11, "370.^ 

ALAYA,  one  of  the  Provincias  Yascongadas,  or  Baaqoe 
Provinces,  in  the  north  of  Spain.  It  is  of  a  triaogii^ 
shape,  and  is  bounded  on  the  N.  by  Quipusooa  and  Biscay, 
on  the  R  by  Navarre,  on  the  S.W.  by  Logrono,  and  oa 
the  W.  by  Burgos ;  with  an  area  of  about  1200  square 
miles.  The  surface  of  Alava  is  very  mountainous,  espe- 
cially on  the  north,  where  a  part  of  the  I^Trenees  forms  its 
natural  boundary.    It  is  separated  from  Logrono  b/  ^ 
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HA),  and  the  other  rivers  an  the  Zadorra  and  the  Ayuda. 
The  soU  in  the  vallejs  is  fertile,  yielding  wheat,  barley, 
maiie,  ilaz^  hemp,  and  fruits.  Oil,  and  a  poor  kind  of 
vine  called  ehacoli,  are  also  produced.  Many  of  the 
mountains  are  clothed  with  fcrosts  of  oak,  chestnuts, 
beeches,  and  other  trees,  and  contain  iron,  copper,  lead, 
and  marble.  Salt  is  also  found  in  laige  quantities  in  the 
province.  The  manufactures  of  Alava  are  unimportant; 
coarse  doth,  iron  ware,  earthenware,  hats,  and  shoes  being 
among  the  chief.  The  capital  ef  the  province  is  Yitoria^ 
Population  in  1870,  102,491 

ALAYA,  DoK  MiouBL  Bigabbo  d',  a  Spanish  general 
and  statesman,  bom  at  Vitoria  in  1771.    He  served  first 
in  the  navy,  and  had  risen  to  be  captain  of  a  frigate  when 
he  exchanged  into  the  army,  .receiving  cpiresponding  rank. 
In  politics  he  followed  a  very  devious  oonrsei    At  the 
aasembly  of  Bayonne,  in  1808,  he  was  one  d  the  most 
prominent  of  those  who  accepted  the  new  constitution' 
from  Joseph  Bonaparte  as  king  of  Spain.    In  1811,  when 
JosepVs.position  was  b^c(Hning  insecure,  Alava  jokied  the 
national  indepoadent  part;^  who  were  l^hting  in  alliance 
with  the  EngUsL    The  Spanish  Oortes  appointed  him 
conunissazy  at  the  finglish  headquarters,  and  Wellington, 
who  seems  to  have  regarded  him  with  great  favour,  made 
him  one  of  his  aide^de<»mp. .    Before  tiie  dose  of  the 
campaign  he  had  risen  to  the  rank  of  brigadiergenecsL 
On  the  restoration  of  Ferdinand,  Akva  was  cast  into 
prison,  but  the  influence  of  his  undo  Ethenard,  the  in- 
quisitor, and  of  Wellington,  secured  his  speedy  rdease.    He 
soon  contrived  to  gain  the  favour  of  the  king,  who  ap- 
pointed him  in  1810  ambassador  to  the  Hague.    Four 
years  later  he  was  recalled,  owing,  it  is  said,  to  the  marked 
kJTidnww  he  hid  shown  to  his  b^ished  f ellow-countiymen. 
On  the  breaking  out  of  the  revdution  of  1820  he  was 
chosen  by  the  province  of  Alava  to  represent  it  in  the 
Cortes,  where  he  became  conspicuons  in  the  party  of  the 
FxaUadoi,  and  in  1822  was  made  president     tb  the 
latter  year  he  fongjhl  with  the  militia  under  Ballasteros 
and  Murillo  to  wiMniaih  the  authority  of  the  Cortes 
against  the  rebels.     When  the  I^nch  invested  Cadiz, 
iOava  was  coomussioned  by  the  Cortes  to  treat  with  the 
Due  d'Angouldme,  and  the  negotiations  resulted  in  the' 
lestoratfon  of  Ferdinand,  who  jdedged  himself  to  a  Hberal 
poHey.     No  sooner  had  he  regained  power,  however,  than 
he  c^uwd  to  hdd  himself  bound  by  his  promi^,  and  Alava 
found  it  necessary  to  retire  first  to  Qibrdtar  and  then  to  Eng- 
land. On  the  death  of  Ferdinand,  he  returned  to  Spain,  and, 
espousing  the  cause  of  Maria  Christina  against  Don  Carlos, 
was  appointed  ambassador  to  London  in  1834,  and  to 
Paris  in  1835.     After  the  insurrection  of  La  Qranja,  he 
refused  to  sign  the  constitution  of  1812,  declaring  himself 
tii-ed  of  taking  new  oaths,  and  was  consequently  obliged 
to  retire  to  France,  where  he  died  at  Bareges  in  1843. 

AIaAY  (lit  a  triumphant  procession),  a  Turkish  cere- 
mony observed  on  the  assembling  of  the  forces  at  the  out- 
break of  war.  Its  essential  feature  is  the  public  display 
of  the  sacred  standard  of  Mahomet,  which  may  be  seen 
cr.Iy  by  Moslems  and  touched  only  by  the  emirs.  On  one 
occasion,  when,  owing  to  a  long  interval  of  peace,  this 
nilo  had  been  forgotten,  the  Christians,  who  had  witnessed 
the  spectacle  in  laige  numbers,  were  cruelly  massacred. 
The  procession  in  which  the  standard  is  carried  is  headed 
by  artisans  bearing  the  implements  of  their  respective 
trades. 

AliB,  or  AlBB,  a  vestment  of  white  Hnen,  hanging  down 
to  the  feet,  worn  by  priests  at  all  the  more  solemn  services 
of  the  churdL  It  corresponds  to  the  surplice  of  the 
£nglish  deigy,  the  difference  being  that  the  alb  is  closer  in 
the  sleeves,  and  bound  at  the  waist  by  a  girdla  In  the 
ancient  diurch  it  was  customary  for  the  neophytes  who 


were  baptized  on  Easter-day  to  wear  an  alb  for  the  eight 
days  following,  and  hence  the  Sunday  after  Easter  was 
called  Ihmmioa  in  AUnt. 

AT.'RA,  the  ancient  Alha  Pompeia,  a  town  of  Italy,  in 
the  province  of  Cnneo,  situated  on  Ui«  Tanaro,  30  n^es 
S.E.  of  Turin.  It  is  the  seat  of  a  bishop,  and  contains  a 
cathedral,  founded  in  1486,  as  well  as  oilier  churches  aqd 
religious  estabUshmeLts.  It  has  a  large  trade  in  cattle,  • 
and  the  surrounding  district  is  very  fertile,  producing  silk, 
wine,  oil,  grain,  and  fruits,  and  also  marble  and  rock-salt 
Population  of  the  commune  (1865),  9687. 

ALBA  LONGA,  the  most  ancient  town  in  Latium, 
was  situated  15  miles  S.E.  from  Rome,  on  a  ridge  be 
tween  the  mountain  and  the  lake  that  were  both  called 
from  it  Atbamui.  It  derived  its  name  probably  from  its 
etovated  or  Alpme  situation,  the  story  of  the  white  sow 
diaoovered  by  iEneas  on  landing  (Vir^,  JSneid,  iii  390« 
392)  being  of  course  mythical  litde  beyond  the  bare 
fact  of  its  eodstsnoe  for  a  considerable  period  as  the  foremost 
town  in  Latium  can  be  accepted  as  strictly  historical. 
According  to  the  legendary  accounts,  it  was  founded  by 
Ascanius,  the  son  of  iESneas,^  300,  or,  as  a  later  version 
has  it,  360  years  before  the  foundation  of  Rome.  Four* 
teen  kings,  whose  names  are  all  preserved,  are  said  to  have 
reigned  over  it  in  succession.  The  names,  however,  arc 
evidently  an  invention,  having  probably  this  substratum  of 
historio  truth,,  that  the  ruUng  family  belonged  to  the 
Silvian  gens.  The  city  was  destroyed  by  the  Romans 
under  Tullus  Hostilius,  and  its  inhabitants  removed  to 
Rome.  Several  of  the  patrician  families,  such  as  the 
Julii,  CuriaUi,  Servilii,  Tulliit  Qutntii,  ascribed  their  origin 
to  these  immigrants  from  Alba. 

ALBACETE,  one  of  the  new  provinces  of  Spain,  was 
formed  in  1833  out  of  districts  taken  from  Murcia  and 
New  Castile.  It  is  bounded  on  the  N.  by  Cuenga,  on 
the  K  by  Valencia  and  Alicant^  on  the  S.  by  Murcia, 
and  on  the  W.  by  Ciudad  Real  and  Jaen.  The  area  is 
5971  squ^  miles.  The  province  is  generally  hilly,  some 
of  the  peaks  of  the  sierras  rising  to  a  height  of  5000  feet ; 
but  it  contains  rich  plains  and  many  fertile  valleys.     The 

Srindpal  rivers  are  the  Mundo  in  the  southern  and  the 
near  in  the  northern  part  of  the  province ;  and  there  are 
numerous  smallei  streams.  Some  parts  of  the  country  have 
a  bare  appearance,  being  destitute  of  wood,  but  the  neigh- 
bourhood'of  Alcarex  is  covered  with  fruit  trees,  and  pre- 
sents the  aspect  of  a  garden.  Agriculture  is  in  a  tolerably 
prosperous  stat^  more  advanced  than  in  the  centre  of 
Castile,  but  less  so  than  in  ^e  rich  districts  of  Murcia 
and  Valencia.  CereaJs,  pulse,  and  fruits  of  all  kinds  oio 
produced,  as  well  as  wine  of  fair  quality,  and  excellent 
honey.  Saffron  also  is  produced  in  large  quantities,  and 
some  attention  is  given  to  the  keeping  of  silk-wbnns. 
Many  of  the  inhabitants  devote  themselves  to  the  rearing 
of  cattle,  sheep,  and  goats.  The  bulls  of  Albacete  are  in 
request  for  bull-fights ;  there  is  a  good  breed  of  mules, 
and  the  horses  of  the  province  have  long  mounted  the 
Spanish  cavalry.  Manufactures  are  confined  to  the  spin- 
ning of  hemp,  and  the  making  of  coarse  cloths,  porcelain, 
earthenware,  and  cutlery,  ^ere  are  several  distilleries, 
and  a  considerable  trade  in  wood.  The  district  is  rich  in 
minerals,  including  silver,  iron,  copper,  ziuc,  sulphur, 
gypsum,  and  coal ;  but,  excepting  stones  and  marble  for  ^ 
building  purposes,  they  are  little  wrought.  In  addition 
to  agricultural  produce,  small  quantities  of  zinc,  iron,  and 
sulphur  are  exported  There  are  numerous  mineral 
springs,  chiefly  milphureous,  and  hot  as  well  as  cold,  at 
various  places  in  the  province.  Among  the  chief  towns 
are  Albacete,  Chinchilla,  Bonillo,  and  Alcarcz.  The  rail- 
way from  Madrid  to  Valencia  traverses  the  province,  and 
at    Chinchilla   a    line    branches    southward    to    Murcia. 
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The  state  of  education  throughout  the  proTihce  is  reiy  low. 
In  the  town  of  Albacete,  where  it  is  best,  little  more  than 
half  the  population  can  read ;  while  at  Yeste,  where  it  is 
worst,  the  proport^>n  is  only  I  in  15.  The  grayer  crimes 
are  of  infrequent  occurrence ;  but  the  inhabitants  always 
wear  arms,  and  offences  against  the  person  are  numerous. 
I  Population  in  1867,  221,444. 

Albacstb,  a  town  of  Spain,  capital  of  the  above  pro- 
vince, is  situated  about  140  miles  S.E.  of  Madrid,  and  is  a 
station  on  the  raflway  between  Ifadrid  and  Valencia..  It 
is  surrounded  by  a  fertile  plain,  and  has  considerable  trade 
in  saffron  and  in  the  agricultural  products  of  the  district 
A  great  market,  chiefly  for  th»sale  of  cattle,  is  held  annu- 
ally in  September,  and  extends  over  several  days.  The 
town  is  well  built,  and  has  several  churches,  two  hospitals^ 
and  a  normal  school  At  one 'time  it  had  an  extensive 
trade  in  cutlery,  from  which  it  received  the  name  of  the 
Sheffield  of  ^pain.  This  manufacture  has  boen  very  much 
reduced  by  the  importation  of  cutleiy  from  England  and 
Qermany,  but  Albacete  is  still  famous  for  its  daggers, 
which  are  held  in  high  repute  and  much  worn  by  the 
Spamardfl.  They  are  formidable  weapons,  of  coarae  manu- 
facture, but  with  richly-omainented  Imdles,  and  frequently 
bear  proverbial  inscriptions  suitable  to  their  munierous 
appearance.    Population,  15,150. 

ALBAN,  St,  usually  styled  the  protomartyr  of  Britain, 
was  bom  at  Verulamium,  and  flounshSd  towards  the  end 
of  the  third  century.  In  his  youth  he  took  a  journey  to 
Bome  in  company  with  Amphibalua,  a  monk  of  Caerleon, 
and  served  seven  yean  as  a  soldier  under  the  Emperor 
Diodetian.  On  his  return  home  he  settled  at  Verulamium, 
and,  influenced  by  the  example  and  instructions  of  Amphi- 
balus,  renounced  the  erron  of  paganism^  in  whidh  he  had 
been  educated,  and  became  a  convert  to  the  Christian 
religion.  It  is  generally  agreed  that  Alban  suffered 
martyrdom  during  the  great  persecution  in  the  reign 
of  Diocletian ;  but  authon  differ  as  to  the  predse  date. 
Bede,  who  gives  a  jfull  account  of  the  event,  fixes  it  in  286 ; 
some  refer  it  to  the  year  296 ;  while  Usher  reckons  it 
amongst  the  events  of  303.  Between  400  and  500  yeara 
after  St  Alban's  death,  Offa,  king  of  the  Mercians,  built 
a  large  and  stately  monastery  near  Verulamium  to  his 
memory,  and  around  it  the  present  towQ  of  St  AJbans  tiras 
gradu^y  erected. 

ALBANI,  or  Albaso,  Francesco  (1578-1660),  a 
celebrated  Italian  painter,  was  bom  at  Bologna^  His 
father  was  a  silk  merchant,  and  intended  to  bring  up  his 
son  to  the  same  occupation ;  but  Albani  was  already,  at 
the  age  of  twelve,  filled  with  so' strong  an  inclination  for 
painting,  ^t  on  the  death  of  his  father  he  devoti^l  him- 
self entirely  to  art  His  firat  master  was  Denis  Calvart, 
with  whom  Quido  Beni  was  at  the  same  time  a  pupiL  He 
was  soon  left  by  Calvart  entirely  to  the  care  of  Quido,  and 
contracted  with  him  a  close  friendship.  He  followed  Quido 
to  the  school  of  the  Caracd;  but  after  this,  owing  to 
mutual  rivalry,  their  friendship  began  gradually  to  cooL 
They  kept  up  for  a  long  time  a  keen  competition,  and  their 
mutual  emulation  called  forth  some  of  their  best  produc- 
tions. Notwithstanding  this  rivalry,  they  still  spoke  of 
each  other  with  the  highest  esteem  Albani,  after  having 
greatly  improved  himself  in  the  school  of  the  Caracci, 
went  to  Rome,  where  he  opened  an  academy  and  resided 
for  many  year&  Here  he  painted,  after  the  designs  of 
Annibal  Caracci,  the  whole  of  the  frescoes  in  the  chapel  of  St 
^ego  in  the  church  of  San  Giacomo  degli  Spagnuoli.  His 
best  frescoes  are  those  on  mythological  subjects,  of  which 
^ere  is  a  large  number  in  the  Verospi  Palace,  now  Tor- 
lonia.  On  the  death  of  his  wife  he  returned  to  Bologna, 
where  he  married  a  second  time,  and  resided  till  his  death 

I  the  enjoyment  of  much  domestic  happiness  and  general 


esteem  His  wife  and  children  w^re  veiy  beautiful,  and 
served  him  for  models.  But  while  thus  studying  from 
nature,  his  love  of  artificial  refinement  and  conventicnal 
expression  was  so  great,  that  even  his  best  works  are  de& 
eient  in  breadth  and  vigour,  as  well  as  in  unaffected  grace 
and  natural  feeling.  The  learning  displayed  in  the  com- 
position of  his  pictures,  and  their  minute  elaboraMn 
and  exquisite  finish,  gave  them  great  celebrity,  and  entiile 
them  to  a  distinctive  place  among  the  products  of  6^ 
Bolognese  school 

<*  In  point  of  original  invention,"  says  Lanzi,  "AlbaflSiiniperiorto 
Domemchino,  pernaps  to  any  other  of  the  school ;  and  in  hu  IepI^ 
sentation  of  female  fonns,  according  to  Menffs,  he  hat  no  eauaL  Bj 
some  he  is  denomin&ted  the  Anaqeon  of  pamting.  like  tnat  poeL, 
with  his  short  odes,  so  Alhani,  from  his  small  paintinga^  acqurv^i 
great  reputation ;  and  as  the  o^ie  sings  V^ns  and  the  Loves,  and  mudi 
and  boys,  so  does  the  artist  hold  up  to  the  eye  the  same  dditite 
and  graoeM  suttiects.  Nature,  indeed,  fonned*  the  penoal  of  int 
poets  inclined*  and  fortune  encouraged  his  genins  for  Una  kisd  of 
paintings  and  possessing  a  consort  and  twelve  children,  all  of  for- 
prising  Mauty,  he  was  at  the  Mme'thne  Uest  with  tbe  fiseit 
models  (qt  the  pursuit  of  his  studies.  He  hsd  a  villa  most  ddight' 
fnllv  situated,  which  farther  presented  him  with  a  yarietyof  objeca 
enabling  him  to  repxesent  the  beantifnl  niral  views  so  familia:  u 
his  eye* 

A  great  number  of  his  works  are  at  Bolqgua.  Among 
the  most  celebrated  of  his  pictures  are  the  ''  Four  Seasons ;" 
"  Diana  and  Venus,"  in  the  Florentine  gaUeiy;  the  "Toilet 
of  Venus,*'  in  the  Louvre;  ^'VenuB  lamdiug  at  Qytben," 
in  the  Glugi  palace  at  Rome,  dnx  Among  &  best  of  liii 
sacred  subjects  are  a  "  St  Sebastian  "  and  an  *'  Assompdca 
of  the  Virgin,"  both  in  the  church  of  SC  Sebsstian  st 
Rome.  He  was  among  the  first  of  the  Italian  painten  to 
devote  himself  to  the  painting  of  cabinet  pictures. 

ALBANIA,  a  country  of  considerate  extent,  vbB 
though  frequently  ruled  by  turbulent  and  nearly  indepeod 
ent  odefs,  ranks  as  one  of  the  provinces  of  tiie  Torbsi) 
empire.  The  tract  of  land  to  which  this  name  ib  do^ 
applied  extends  from  SO""  to  43"*  N.  lat^  and  from  18'  24 
to  21*"  48'  £.  long. ;  from  the  Qulf  of  Cattaro  in  the  ncri 
to  the  Qulf  of  Arta  in  the  south,  and  from  the  coast  d 
the  Adriatic  Sea  and  Ionian  Sea  on  the  west  to  an  irregali' 
ill-defined  line  inland  towards  the  east,  roughly  indicate] 
in  ita  northern  part  by  the  Tchar  D^h,  the  ancient  Scard-i^ 
apart  of  the  Hemus  or  Balkan  range,  and  southwards  ly 
the  Findus  chain,  pr  rather  the  portions  of  it  now  caT.^ 
the  mountains  of  Sagnri,  Metzovo,  and  Suh.  Within  Utis^ 
limita  is  included  the  ancient  JSpiruB,  corresponding  ^ 
the  southern  part  of  the  country  now  comprehendd 
under  the  general  name  of  Albaxua,  and  divided  fros 
Albania,  properly  so  called,  by  the  river  Voyutza  or  Vios> 
which  enters  the  Adriatic  a  few  miles  north  of  Avlosi 
Albania,  therefore,  is  bounded  on  the  N.  by  Dolis&ti^. 
Montenegro  (from  which  it  is  separated  by  the  nt& 
Moroka),  and  Bosnia;  on  the  E.  by  Servia  and  tie 
Turkish  province  of  Rum-ili,  in  which  Macedonia,  or  ^'' 
greater  part  of  it,  is  inducted;  and  on  the  S.  hy  Helb 
or  Northern  Greece,  whioh  was  the  Turkish  province  i-i 
Livadia  before  Greece  regained  its  independence,  and  h* 
which  it  is  separated  by  the  river  Garla  or  Soli.  1^^ 
superficial  area  of  Albama  i&  estimated  at  about  W^^ 
square* miles,  and  it  has  a  coast-liue  of  about  2S0  c^ 
from  north  to  south,  without  reckoning  indentations,  ^'^ 
It  nowhere  extends  more  than  100  miles  from  the  ^ 
and  in  the  southern  part  not  more  than  30  milea         . 

According  to  the  most  recent  division  of  the  frrnsss 
empire  into  eyelets,  sanjaks,  and  livas,  Albania  if  coo- 
prehended  in  three  eyaleta,  namely,  Uskub  or  V^l 
in  the  north ;  RoumeUa,  ^ch  also  includes  part  -i 
Macedonia,  in  the  centre;  and  Yania,  corresponding  pi«^. 
nearly  to  the  ancient  Epirus,  in  the  south.  TB«  chit' 
towns  of  these  eyalets  are  respectively  Scutari,  Mona?Uf| 
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ind  Joanmna,  sometimes  written  Jamna  or  Tanina;  and 
these  divisions  are  therefore  spoken  of  by-some  writers  as 
the  pafihaliks  of  Scutari,  Monastir,  and  Joannina.  The 
divkions  chiefly  Tecognised  by  the  Albanians  themselves 
are  those  formed  by  the  varieties  of  the  native  tribes. 
Colonel  Leake,  who  is  considered  one  of  the  best  informed 
anthorities  on  this  hetA,  divides  them  into  the  Ngege  or 
Ghegides,  whose  principal  tovTns  are  Dulcigno,  Scutari,  and 
Duruzo;  fbo  Toske  or  Toskides,  ^ho  occupy  Berat  and 
Elbasan;  the  liape, . a  poor  and  predatory  Tace,  who  in- 
habit the  mountains  between  the  Toske  ana  Delvino ;  and 
the  Tsami,  who  inhabit  the  most  .southerly  district^ .  and 
whose  principal  towns  are  Suli  and  Ftoamithfa.  The 
country  is  mountainous,  the  interior  being  traversed  by  i^ 
range  Which  forms  a  prolongation,  of  the  Dinario  Alps, 
and  which  is  oontinuAd  souUiwarda  in  the  F^dns  range. 
These  mountains,  from  wbich  numerous  spurs  are  thrown 
out  to  the  east  and  west^  run  in  a  duection  from  north  to 
south,  parallel  to  the  course  of  the  Tchar  Dagh.  Along  the 
southern  part;  of  the  coast-line,  and  parallel  with  it,  run  the 
Khimara  mountidns,  knovm  to  the  andents  as  tiie  Acrth 
ceraunian  range,  terminating  northwards  in  the  bold  head- 
land of  Cape  Glossa.  There  are  three  lakes  of  great  size 
in  Alban]a---Scutari  in  the  north,  Okhrida  in  tibe  cd&tre, 
an^  Joannina  in  the  soutL  the  rivers  for  the  most  part 
are  shorty  and  ruii,  geqerally  speaking,  from  east  to  west, 
or  in  a  north-westerly  direction.  The  Morokat  imd  Zenta 
enter  the  lake  of  Scutari,  whi<m  is  connected  with  the  sea 
by  the  Boyana,  that  flows  into  the  Adriatic  near  Dulcigno. 
Th^  White  Drin,  flowing  in  a  southeriy  direction,  and  the 
Blaek  Drin,  runniog  northwards' from-  Lake  Okhrida,  form 
the  head  streams  of  the  Drin.  The  principal  streams  in 
addition  to  these  are  the  Skombia,  Voyutza,  Calamas,. 
Arta,  and  Gurla  (the  ancient  Acheron),  with  its  tributary 
the  Yuv^  fthe  ancient  Cocytvs).  The  climate  is  generally 
healthy,  tnough  cold  and  bleak  in  the  highlands;  the 
warmer  regions  along  the  toast  are  also  frequeutly  visited 
by  cold  northerly  winds. 

Albania  includes  H^t  only  the  ancient  Hpirtu,  but  also 
port  of  the  ancient.  Maeiicnia,  Illyria,  and  Chaontcu 
This  countiy  was  in  earlpr  times,  as  now,  distinguished  by 
the  rude  valour  of  its  inhabitants.  Its  remote  situaticm, 
and  the  want  of  union  among  its  tribes,  generally  pre- 
Tchted  it  from  actLig  any  conspicuous  part  in  Grecian 
politicsL  The  only  remarkable  exception  occurs  in  the  reign 
of  Pinn-hus,  king  of  Epirus  (296-272  B.a^,  who  was  justly 
ranked  among  the  greatest  captdns  of  antiqtdty.  After  his 
death  the  country  was  again  split  into  a  number  of  petty 
states,  whidi  were  unable  to  resist  the  uliited  strength  ot. 
Hacedon ;  and  to  that  kingdom  Epirus  continued  subject 
till  both  were  alike  subdued  by  the  Soman  arms  (167  B.a) 
It  was  during  the  time  of  the  Greek  empire  that  the 
name  of  Albania  was  first  given  to  this  district  During 
the  decline  of  the  empire  tihe  Albanians  giBdually  rose  to 
distinction,  and  at  last  to-  independence.  Their  valour 
enabled  them  to  maintain  their  ground  against  the  Bul- 
gaxians,  who  had  occupied  all  the  neighbouring  districts  of 
Greece.  Nor  were  they  less  successful  against  the  Turks, 
a  more  formidable  enemy.  Under  the  command  of  the 
celebrated  George  Castriot^  called  by  the  Turks  Scander- 
beg,  they  baffled  aU  the  efforts  of  Mahomet  H,  the  con- 
queror Qf  Constantinople.  That  powerful  monarch  entered 
Albania  only  to  experience  a  succession  of  defeats,  and  was 
at  length  compelled  to  acknowledge  its  independence  by  a 
formal  treaty.  On  the  death  of  Scanderbeg,  the  Turks 
rcidoubled  th^  efforts  against  Albania,  which  was  at 
length  reduced  to  a  state  of  nominal  subjection:  The 
siege  of  Scutari,  in  1478,  formed  the  termination  of  this 
memorable  struggle.  The  subjection,  however,  was  always 
the  imperfect;  revolts  were  frequent,  and  the  inhabitants  of 


mountainous  districts  still  preserved  th|ir  independenoa 
It  was  the  motives  of  pay  ttnd  plunder,  rather  than  con^ 
pulsion,  that  brought  these  hardy  soldiers  mto  the  TnzkiBh 
ranks.  In  proportion  as  the  Ottoman  empire  dedmed 
in  vigour,  its  hpld  of  Albania  became  less  firm ;  and  the 
vigorbus  and  enterprising  genius  of  Ali  F^isha  lagain  oon* 
verted  this  dependency  into  what  might  almost  be  called  a 
separate  kingdom. 

'  Jn  the  grand  iosuzrection  of  Greece  (1821-1829),  the 
^Albanians,  accustomed  to  view  with  disdain  the  Ottoman 
yoke,  diowed  a  considerable  disposilion  to  make  conmion 
cause  with  the  Greeks,  and  their  co-operation  would  have 
almost-  ensured  success.  Bat  the  Greeks,  imprudently  and 
unhappily^  «ould  not  divest  themselves  of  me  feelings  of 
enmity  (Perished  during  Ihe  long  series  of  wan  which  Ali 
had  waged  agawt  thenL  At  the  siege  of  Tripolizza 
(October  6,  1821)  overtures  were  miide  to  them  by  a  corps 
ol  3000  Albanians,  who  formed  part  of  the  ganison;  but 
the  Greeks,  having  succeeded  in  entering  the  place,  began 
a  dreadful  and  indiscriminate^  massacre^  in  which  tha 
Albanians  were  not  qpored.  At  the  si^e  of  Arta^  al- 
thou|^  the  capture  was  much  facilitated  by  the  coming 
over  of  a  corpa  of  Albanians,  the  Greeks  treated  them 
extremely  ilL  Thd  Albaniaii  nation  was  thus  forcibly 
thrown  into  the  aims  of  the  Porte,  to  which  it  has  since 
continued  nominally  subject'  The  a&egiance  of  ^e  Alba-, 
nians,  however,  to-Turkey  rests  on  a  raf  precarious  basis 
even  at  the  present.day,and,it  will  be  remembered,  in  tha 
Chnmean  war  many  Albanian  chiefs  fought  under  the 
Russian  flag  against  the  combined  forces  of  England, 
France,  and  Turk^. 

The  inhabitants  of  Albania  are  estimated  at  1,200,000,  of 
whom  a  considerable  propbrtioa  are  Turks  axid  Greeks;  but 
the  basis  of  the  population  consists  of  the  original  raoe, 
called  AmautSk .  About  half  of  the  entire  population  are 
Mahometans;  of  the  other  moiety,  aboulb  620fiO0  belong 
to  th»  Greek  Church,  and  the  remainder  to  the  Lati^i 
ChurdL  The  eonyepdon  of  those  who  profess  Maho- 
metanism  has  been^  however,  very  imperfect  and  chiefly 
induced  by-political  motives.  .  In  eviny  ifamily  the  males 
usually  go  to  the  mosque,  the  females  to  church ;  and  some 
m^nbers  of  a  family  are  seen  in  the  most  amicable  manner 
eating  from  the  same  table,  and  even  from  the  same  plate, 
meats  forbidden  to  the  othera  With  the  Turks,  accord* 
ingly,  infidel  and  Albanian  are  terms  nearly  synonymous. 
The  native  Albanian  is  of  middle  stature ;  his  face  is 
oval,  vrith  hi^  cheek-bones;  his  neck  long;  his  chest  full 
and  bnMd.  His  air  is  erect  and  migestic  to  a  degree  which 
never  fails  to  strike  the  traveller.  He  holds  in  utter  con- 
tempt that  dissimulation  which  is  characteristic  of  the 
Gredc,  and^  unlike  the  Turk,  he  is  gay,  lively,  and  activa 
Averse,  however,  to  regular  industiy,  his  whole  delight  is 
in  arms  and  plundi^.  He, goes  constantly  armed;  and 
there  are  few  Albanians  who  h&Ye  not,  in  .we  prime  of 
their  Hfe,  belonged  to  some  of  the  numerous  bands  of 
robbers  who  infest  the.  mountains  of  their  native^country, 
of  Thessaly,  and  of  Macedonia.  This  occupation  carries 
with  it  ho  disgrace:  it  is  cbmmon  for  the  Albanian  to 
mention  circumstances  which  occurred  "when  he  was  a 
robber.*'  In  proportion  ais  the  tradeof  robbing  becomes 
overstocked,  part  of  those  engaged  in  it  seek  employment 
in  the  service  of  the  sultan  .and  the  different  pashas 
throughout  the  Turkish  empire,  by  all  of  whom  (he  Alba 
nians  are  regarded  as  the  most  valuable  of  their  troops. 

This  Berce  and  haughty  tace  display  a  greater  degree  of 
contempt  for  the  female  sex  than  is  usual  even  among  tilie 
most  barbarous  nations.  The  females  are  literally  rcgmted 
as  inferior  dnimals,  and. treated  accordingly;  but  in  &e 
country  districts  they  are  not  confined  or  veiled,  as  is  coo- 
ternary  in  Mahometan  countries. 
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The  national  costoxne  of  the  Albanians  is  handsome  in 
a{)pearanc6,  ana  bears  some  Tesemblance  to  tho  Highland 
dress.  It  consists  of  a  cotton  shirt;  a  white  woollen 
fustianeUa  or  kilt,  which  reaphes  to  the  knees ;  a  jacket ;  a 
sash  round  the  waist,  in  which  pistols  and  a  yataghan  are 
wmmonly  carried ;  coloured  leggings ;  sandals ;  and  a  red 
cap,  round  which  some  twist  a  shawl  or  scarf.  The  chiefs 
and  wealthy  Albanians  generally  wear  a  jacket  and  vest  of 
velvet,  richly  embroidered  with  gold,  and  metal  greaiies 
over  their  leggings,  which  are  usually  made  of  fine  scarlet 
cloth.  The  poorer  classes,  though  picturesque  in  appear- 
ance, are  extremely  dirty  in  &eir  habits,  and  seldom 

nnge  their  clothes.  As  a  protection  from  the  weather, 
every  Albanian  has  a  capote,  ur  rough  shaggy  xpantle  with 
a  hood  attached,  and  usually  made  of  horse*hair  stuff  or 
coarse  woollen  cloth.  The  dress  of  the  females  is  more 
various,  and  often  fantastical  A  singular  custom  prevails 
among  the  girls  of  stringing  together  the  pieces  of  money 
which  they  have  collected  for  their  portion,  and  wearing 
them  upon  their  heads.  .  Some  of  them  have  their  hair 
hanging  down  in  braids  to  a  great  length,  loaded  with  this 
species  of  ornament 

Scutari,  on  the  lake  of  that  name,  is  now  coiisidered  the 
chief  town  of  Albania.  It  is  the  centre  of  a  large  inland 
trade,  and  contains  about  40,000  inhabitants.  Prisrend, 
in  the  north-east,  is  noted  for  its.  manufactures  of  fire-arms 
and  cutlery,  ano^  has  a  population  of  25,000.  Monastir, 
or  Bitolia,  although  the  capital  of  the  eyalet  of  Roumelia, 
is  not,  strictly  speaking,  within  the  confines  of  Albania. 
It  has  a  large  transit  trade  between  esstem  and  western 
Turkey.  Joannina,  with  36,000  inhabitants,  situated  on 
the  south-west  shore  of  a  lake  of  the  same  name,  was  the 
capital  of  Albania  in  the  time  of  Ali  Pasha,  and  was  his 
stronghold  as  well  as  the  seat  of  his  government  The  other 
important  towns  of  the  interior  are  Jacova,  Tirana,  Okhrida, 
Elbasan,  Delvine,  and  Metzovo.  The  principal  seaports 
and  river-ports  are  Dulcigno,  Durazzo,  Parga,  Prevesa,  and 
Arta. 

The  commerce  of  Albania  is  chiefly  carried  on  through 
Arta  and  Prevesa,  on  the  north  side  of  the  entrance  to  l£e 
Gulf  of  Arta.  The  principal  merchants,  however,  are 
Greeks  residing  at  Joannina,  among  whom  a  very  active 
commercial  spirit  appears  to  prevaiL  The  exports  consist 
almdst  entirely  of  unmanufactured  produce,  live  stock,  and 
provisions,  and  comprise  valonia  (the  cup  of  the  acorn  of 
the  Valonia  oak,  used  in  tanning),  raw  silk,  cheese,  raw 
hides,  drugs,  dye-woods,  sheep,  horses,  and  salted  meats. 
Notwithstanding  its  mountainous  character,  the  fertility  of 
its  plains  affords  a  surplus  of  grain,  of  which  a  considerable 
quantity  is  sent  to  Italy,  the  Ionian  Isles,  Malta,  and 
other  places.  The  vine,  olive,  pomegranate,  orange,  lemon, 
mulberry,  and  fig  are  also  cultivated.  Wool  is  exported, i 
chiefly  immanufactured,  but  partly  also  wrought  into  coarse 
cloth.  Other  important  articles  of  export  are  oil)  tobacco  of 
good  quality,  cotton,  and  cotton  yam.  Some  cargoes  of  wood 
for  building  and  firewood  are  annually  sent  to  Malta.  The 
chief  imports  consist  of  woollen  cloths,  used  for  winter 
coverings.  For  this  purpose  the  preference  is  given  to  a 
coarccr  and  cheaper  kind  than  any  that  is  usually  manu- 
factured in  Great  Britain.  This  is  supplied  from  Germany. 
Fire  arms,  cutlery,  gunpowder,  hardware,  coffee,  and  sugar 
arc  also  imported.  The  manufactures  of  Albania  are  few 
and  unimportant,  being  almost  entirely  confined  to  capotes, 
embroidery  on  cloth  and  velvet,  fire-arms  and  cutlery  to  a 
limited  extent,  and  gun  and  pistol  stocks — all  for  home 
consumption. 

See  the  Journey  through  Albaxna  and  Turkey  of  Mr 
J.  Cam  Hobhouse(Lord  Broughton);  Travels  in  the  Icmian 
Isles,  Albania,  Sic,  by  Sir  Henry  Holland,  who  resided  for 
some  time  in  the  capacity  of  physician  at  the  court  of  Ali 


Pasha,  Rdv.  T.  S.  Hugnes's  Trav^  in  Sicily,  Grteu^saA 
Albania;  Leake's  Travels  in  Northern  Greece;  Mia  Mai; 
A.  Walker's  Tkroiugh  Macedonia  to  the  Albanian  Laket. 

ALBANIA,  in  Ancient  Geography,  a  countiy  of  Aju, 
bounded,  according  to  Strabo,  on  tiie  W.  by  Iberii,  oa 
the  E.  by  the  Caspian  Sea,  on  the  N.  by  Sannatia,  on  dte 
S.  by  Armenia  and  the  river  Cyrus  (JTour).  The  conntiy 
formerly  called  Albania  corresponds  wUh  the  modera 
Daghistan,  Schirvan^  and  Leghistan,  and  is  extremdy 
fertile,  owing  to  the  alluvial  deposits  made  by  the  riva 
Cyrus.  The  ancient  historians  describe  the  Albsniau 
as  tall,  strong-bodied,  and,  generally  speakings  of  a  veg 
graceful  appearance.  The  Albanians  wer^  oiigiiianj  a 
nomad  race,  and  never  devoted  ihemaelTes  to  sgricnlture 
or  commerce.  They  became  known  to  the  Romans  duriog 
Pompe/s  expedition  in  pursuit  of  Mithridates  (65  b.c  ), 
againsit  whidi  they  opposed  a  force  of  60,000  iafaDtiy 
and  22,000  cavaliy.  Though  Pompey  exsacted  from  tliem 
a  nominal  submission,  they  continued  practically  isd& 
pendent 

ALBANO,  atown  and  lake  in  the  Campagna  di  Rona, 
Italy,  about  14  miles  S.R  of  Rome.  The  town  is  modi 
admired  for  the  picturesque  scenery  around  it  It  is  well 
built,  and  the  Roman  aqueduct  and  other  momunents  of 
antiquity  are  in  tolerable'  preservation.  It  contaios  a 
cathedral,  and  there  are  many  handsome  rillss  of  the 
Roman  nobles  in  the  vicinity.  Population,  6400.  Tte 
lake  of  Albano,  lying  to  the  N.E.  of  the  town,  occupes 
the  crater  of  an  extinct  volcano,  and  is  of  a  beaoUfiJ 
oval  form,  surrounded  with  high  wooded  banks,  and  abcot 
7  miles  in  circumference^  It  has  long  been  an  ol^'ed 
of  attraction  to  the  painter  and  the  traveler.  In  tie 
fourth  century  of.  ancient  Rome,  during  the  siege  of  Veii, 
there  was  an  extraordinary  rise  of  the  waters  of  this  kke, 
and  the  oracle  declared  that  there  was  no  hope  of  success 
against  Veii  while  the  Alban  kke  was  allowed  thus  to 
swell.  This  prompted  the  Romans  to  drain  it  by  a  tunnel 
cut  through  the  rock,  a  mile  and  a  half  in  length,  4  fee: 
wide,  and  6  high,  which  is  still  perfect  This  outlet  keeps 
the  surface  of  the  lake  at  the  height  of  920  feet  aWe 
the  level  of  tiie  sea.  Monte  Cavo,  the  ancient  Jiiosu, 
rises  on  the  eastern  side  of  the  lake  to  a  height  of  30C*0 
feet,  and  commands  a  magnificent  prospect  On  its  sum^ 
mit  stood  the  famous  temple  of  Jupiter  Latialia. 

ALBANY,  a  city  of  the  United  States,  capital  of  tb« 
state  of  New  York  uid  of  the  county  of  Albany,  picta- 
resquely  situated  in  a  beautiful  and  fertile  country  on  tb 
western  bank  of  the  Hudson,  146  miles  from  New  YorL  It 
is,  for  an  American  city,  irregularly  laid  out,  and  znucli  cf 
its  architecture  is  poor,  although  it  contains  several  vey 
fine  buildings,  and  many  of  its  more  recently  made  stieitf 
are  broad  and  handsome.  The  Capitol,  a  brown  stcoc 
edifice,  115  feet  by  90,  built  in  1807,  faces  a  square  caiki 
Capitcd  Park ;  and  opposite  it, 'on  the  eastern  side  of  ^ 
square,  are  the  State  Hall  and  City  Hall,  both  ccn 
structed  of  white  marble.  There  are  several  bcautirjl 
churches,  including  a  large  Roman  Catholic  catbedru 
Among  the  literary  and  scientific  institutions  of  Albinv 
may  be  mentioned  the  university,  incorporated  in  18^3, 
giving  instruction  in  most  branches  of  education,  especir^ly 
practical  science  and  law ;  a  medical  college;  an  scmJcikv. 
and  other  schools  of  various  grades ;  a  large  obserratoT' ; 
the  state  library,  with  about  90,000  volumes;  and  Ui- 
Albany  Institute  for  the  collection  and  diffusion  of  sckf 
tific  information.  Albany  is  an  important  centre  of  tri<i^ 
beini;  situated  at  the  point  where  the  united  Erie  &-^ 


Champlain  canals  join  the  Hudson,  and  possessing  g^-^^ 
railway  communication  with  most  cities  of  the  Uwtw 
States.  The  chief  articles  of  commerce  are  timber,  vhcat. 
barley,  wool,  and  tobacco,  enormous  quantities  of  vl^^^ 
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espodallj  of  the  first-mentioned,  pass  through  the  elty 
BnnuaHy.  Beddea  ita  traxudt  trade,  its  numerous  foundries, 
its  l^dt^eries,  carria^  and  hat  manufactories,  and  tanneries 
are  of  importance*  In  1S73>  536  vessels  (83  sailing  and 
352  unr^B^ed  vessels  and  101  steamers),  of  68,682  tons, 
belonged  to  the  port  Albanv  was  founded  by  ihe  Dutch 
in  1623,  and  is  thus  one  of  the  oldest  European  settle- 
ments ih  the  United  States,  dating  sixteen  years  after 
that  of  Jamestown  in  Virginia.  It  was  captured  by  the 
Bntiah  in  1664,  who  changed  its  name  from  Beaverwyck 
or  Williamstadt  in  honour  of  the  Duke  ci  York  and  Alb^y. 
It  received  its  charter  in  1686,  and  became  the  capital  of 
the  state  of  New  York  in  1797.  It  is  govemed  by  a  mayor 
and  twenty  aldermen,  and  is  divided  into  ten  wards.  Popu- 
lation in  1B70, 69,422;  number  A  families,  14,105;  and 
of  dwelling  8748. 

ALBAImY,  Louisa  Maria  Cabolinb,  CouirrBsa  or, 
daughter  of  Prince  Gustavus  Adolphus  of  Stdberg-Gedem, 
was  bom  at  Mons  on  the  27th  Sept  1753,  and  assumed  the 
title  of  Albany  in  1772,  when  she  married  the  Pretender, 
'  Charles  Edward,  grandson  of  James  11.  of  England.     Her 
hiisband  was  much  older  than  herself,  and  their  union 
proved  very  unhappy.    There  were  no  children,  and  the 
Pretender,  who  was  a  confirmed  drunkard,  treated  his  wife 
with  such  brutality  that  her  health  and  even  her  life  were 
endangered.     La  1780  she  obtained  a  legal  separation,  and 
entrusted  herself  to  the  care  of  her  husband's  brother,  the 
Cardinal  of  York,  who  placed  her  in  a  convent,  and  after- 
wards removed  her  to  his  own  house  at  Home.    Here  she 
was  frequently  visited  by  the  poet  Alfieri,  who  made  her 
the  object  of  what  seems  to  have  been  the  only  pure  attach- 
ment of  his  life,  and  who,  according  to  his  own  avowal, 
was  indebted  to  her  influence  for'idl  that  was  best  in  his 
works.     (See  .Alfiebi.)    In  1768  she  was  freed  from  her 
bonds  by  the  death*  of  the  Pretender,  and  in  the  same  year 
she  is  said  to  liave  been  secretly  married  to  Alfieri     For 
the  remainder  of  her  life  she  resided  at  Florence,  where 
itiB  continued  to  be  known  as  Ck>untess  of  Albany,  and 
distinguished  herself  as  a  patroness  of  literary  men  and 
artists.     Alfieri  died  at  her  house  in  1803,  and  in  1810 
she  caused  a  monument  toliis  memory,  by  Oanova,  to^be 
erected  in  the  church  of  San  Croce.    With  the  death  of 
the  Cardinal  of  York  in  1807  the  Stuart  line  became 
extinct,  and  the  countess,  who  died  on  the  29th  January 
1824,  was  the  last  who  was  known  by  the  name  of  Albany. 
She  was  buried  beside  Alfieri  in  the  church  of  San  Croce. 
ALBATEGNI,  an  Arabian  astronomer,  whose  proper 
name  is  Mohammed  Ibn  Jdbir  Ibn  Sendn  Ahd  Abdillah, 
derived  thia  appellation  from  Batan  in  Mesopotamia,  lus 
native  town,  dt  which  he  is  said  to  ha^e  been  chief.    His 
astrononaical  observations  esctended  from  877  A.D.  to  his 
death  in  929,  and  were  principally  conducted  at  Bakkah 
or  Aracta,  on  the  Euphrates,  and  at  Antioch  in  Syria.    His 
prindpcd  wotk,  Si^je  Sahi,  the  original  MS.  of  which  ia 
in  the  Vatican,  was  published  in  a  Latin  translation  by 
Plato  Tibnrtinus  at  Nuremberg  in  1537,  imder  the  title  De 
Sdentia  Stellarum,  and  reprinted  at  BolognJa  in  1645.. 
Among  the  unpublished  works  of  Albategni  are  commen- 
taries on  the  Almagest  and  Makalat  of  Ptolemy,  and  a 
Treatise  on  Astronomy  and  Geography,      Instead  of  the 
tables  of  Ptolemy,  which  were  imperfect,  he  computed  new 
ones;  these  were  adapted  to  the  meridian  of  Bakkah,  and 
were  long  used  as  the  best  among  the  Arabs.     Albategni 
givos  the  motion  of  the  sun's  apogee  since  Ptolem^/s  time, 
as  well  as  the  motion  of  the  stars,  which  he  estimated  at 
1°  in  70  years.    He  makes  the  obliquity  of  the  ecliptic 
23^  Sy.     His  determination  of  the  lengUi  of  the  tropical 
year  is  'mora  exact  than  that  of  Ptolemy,  being  only  2m. 
26s.  Aort.      Upon  his  observations  were  founded  the  Al- 
phonsine  tables  of  the  moon  s  motion.     He  first  substir 


tutad  ones  for  chords,  aiMl  also  introduced  into  trigonometry 
the  use  of  tangents  and  versed  sinek  On  account  of  his 
discbveries,  the  chief  of  which  is  the  motion  of  the  sun's 
apogee,  he  has  been  called  the  Arabian  Ptolemy,  and  has 
been  placed  by  some  at  the  head  of  Arabian  astronomers. 

ALBATEOSS,  a  genua  of  aquatic  birds  (Diomedea), 
closely  allied  to  the  Petrels  and  Gulls,  belonging  to  the 
family  of  ZcngipennatcBf  or  long-winged  birds,  in  &e  order 
Nataiores.  In  the  name  Diomedea,  assigned  to  them  by 
Linnseus,  there  is  a  reference  to  the  mythical  metamor- 
phosis of  the  companions  of  the  Greek  warrior  Diomedca 
into  birds.  They  have  the  beak  large,  strong,  and  sharp- 
edged,  the  upper  mandible  terminating  in  a  laige  hook: 
the  wings  are  narrow  and  veiy  long;  the 'feet  nave  no 
hind  toe,  and  the  three  anterior  toes  are  completely  webbed. 
Of  the  three  species 
that  the  genus  includes 
the  best  known  is  the 
Common  or  Wandering 
Albatross  (2>.  exulansY 
which  occurs  in  all^ 
parts  of  the  Southern 
Ocean,  and  in  the  seas 
that  wash  the  coast  of 
Asia  to  the  south  of  . 
Behring  Strait  It  is 
the  largest  and  strongest 
of  all  sea-birds.  The 
length  of  the  body  is  ; 
stated  at  4  feet,  and 
the  weight  at  from  15 
to  25  Ib^  It  sometimes 
measures  as  much  as 
17  feet  between  the 
tips  of  the  extended  wings,  averaging  probably  from  10  to 
12  feet  Its  strength  of  wing  is  very  great  It  often 
accompanies  a  ship  for  days — not  merely  following  it,  but 
wheeling  in  wide  circles  round  it — ^without  ever  being 
observed  to  alight  on  the  water,  and  continues  its  flight, 
apparently  untired,  in  tempestuous  a^  well  as  in  moderate 
weather.  It  has  even  been  said  to  sleep  on  the  wing,  and 
Moore  alludes  to  this  fanciful  " doud-rocked  slumbering" 
in  his  Fire  Worshippers,  It  feeds  on  small  fish  and  on 
the  animal  refuso  that  floats  on  the  sea,  eating  to  such 
excess  at  times  that  it  is  unable  to  fly,  and  rests  helplessly 
on  the  water.  The  colour  of  the  bird  is  a  dusky  white, 
the'  back  being  streaked  transversely  with  black  or  brown 
bands,  and  the  wings  darker  than  the  rest  of  the  body. 
The  flesh,  though  hard,  dry,  and  unsavouiy,  is  eaten  by 
the  inhabitants  of  Eamtchatka,  who  also  capture  the  bird 
for  its  entrails,  which  they  inflate  for  net-floats,  and  its 
long  wing-bones,  which  they  manufacture  into  various 
artideo,  particularly  tobacco-pipes.  The  albatross  lays  one 
egg;  it  is  white,  with  a  few  spots,  and  is  about  4  inches 
long.  In  breeding-time  the  bird  resorts  to  solitaiy  island 
groups,  like  the  Crozet  Islands  and  the  elevated  Tristan 
da  Cunha,  where  it  has  its  nest-Hi  natural  hollow  or  a 
circle  of  earth  roughly  scraped  together — on  the  open 
ground  The  early  explorers  of  the  great  Southern  Sea 
cheered  themselves  with  the  companionship  of  the  alba- 
tross in  its  dreary  solitudes;  and  the  evil  hap  of  him 
who  shot  with  his  cross-bow  the  bird  of  good  omen  is 
familiar  to  readers  of  Coleridge's  /?im«  qjf  the  Ancient 
Mariner, 

ALBAY,  a  town  of  Luzon,  the  chief  of  the  Philippine 
Islands,  m  IS**  22'  N.  lat  and  123°  62'  E.  long.  It  is  the 
capital  of  the  fertile  province  of  the  same  name,  and  the 
residence  of  the  governor,  and  has  an  active  trade.  Close 
to  the  town  is  an  active  volcano  by  which  it  has  been  fre* 
quently  devastated.    Population,  13,115. 


450 


A  L  B  — A  L  B 


ALBERONI,  Gixjuo,  cardinal  and  statesman^  was  born 
near  Piaccnza,  probably  at  the  village  of  Fiorenzaola,  on 
the  3l8t  May  1^4.  His  father  was  a  gardener,  and  he 
himself  became  first  connected  with  the  church  in  the 
humble  position  of  verger  in  the  cathedral  of  Piacenza^ 
Having  gained  the  favour  of  Bishop  Bami,  he  took  priest's 
orders,  and  afterwards  accompanied  the  son  of  his  patron 
to  Rome.  During  the  war  of  the  Spanish  succession 
Alberoni  laid  the  foundation  qf  his  political  success  by  the 
services  he  rendered  to  the  duke  of  VendCme,  commander 
of  the  French  forces  in  Italy;  and  when  these  forces  were 
recalled  in  1706,  he  accompanied  the  duke  to  Paris,  where 
'  he  was  favourably  received  by  Louis  XIV.  In  1711  he 
followed  Veuaume  into  Spain  as  his  secretary.  Two  years 
later,  the  duke  having  died  in  the  interval,  Alberoni  was 
appointed  consular  agent  for  Parma  at  the  court  of  Philip 
V.  of  Spain,  being  raised  at  the  same  time  to  the  dignity 
of  count.  ^On  his  arrival  at  Madrid  he  found  the  Princess 
des  XJiBins  all  but  omnipotent  with  the  king,  and  for 
a  time  he  judged  it  expedient  to  use  her  influence  in 
carrying  out  his  plans.  In  concert  with  her  he  arranged 
the  king's  marriage  with  Elisabeth  Famese  of  Parma, 
whom  he  represented  to  be  of  such  a  facile  disposition  that 
the  princess's  power  over  Philip  would  be  in  no  degree 
impaired  by  the  union.  Alberoni  was  already  in  Parma 
to  conclude  the  negotiation  ere  the  Princess  des  Ursins 
discovered  that  he  had  entirely  deceived  her  as  to  the 
character  of  Elizabeth.  A  messenger  was  at  once  des- 
patched to  prevent,  if  possible,  the  ratification  of  the 
engagement;  but  he  arrived  too  late.  On  reaching  Spain 
Bhzabeth's  first  act,  prompted  doubtless  by  Alberoni,  was 
to  demand  the  instant  dismissal  of  the  outwitted  favourite, 
who  was  compelled  to  leave  the  Spanish  dominions.  The 
influence  of  the  new  queen  being  actively  exerted  on 
Alberoni's  behalf,  he  speedily  rose  to  high  position.  He 
was  made  a  member  of  the  king's  council,  bishop  of  Malaga, 
and  in  1715  prime  minister,  and  was  raised  to  the  dignity 
of  cardinal  in  1717.  His  internal  policy  was  exceedingly 
vigorous,  and,  though  carried  out  altogether  regardless  of 
popular  rights  and  lioerties,  might  have  restored  the  lost 
greatness  of  Spain  had  it  not  been  for  his  unscrupulous 
and  audacious  conduct  of  foreign  affairs.  The  key  to  his 
daring  and  crafty  schemes  ia  probably  to  be  found  in  the 
dasire  of  Elizabeth  to  secure  a  throne  for  her  son  Don 
Carlos,  bom  in  1716.  Seizing  the  flimsiest  pretext  for 
making  war  upon  Austria,  he  invaded  the  island  of  Sar- 
dinia, then  Austrian  territory,  and  took  possession  of 
Sicil/.  In  France  he  pressed  the  claims  of  Philip  Y.  to 
the  regency  in  opposition  to  the  Duke  of  Orleans;  he  sought 
to  keep  England  employed  at  home  by  encouraging  the 
Pretender,  and  he  pursued  a  similar  policy  towards  Austria  in 
connection  with  Ragotski  of  Transylvania  and  the  Sultan. 
An  alliance  which  he  formed  with  Russia  and  Sweden  led  to 
no  practical  results,  and  his  other  schemes  similarly  faUed. 
En.<;;land,  Frauc^  Austria,  and  Holland  united  themselves 
in  what  is  known  as  the  Quadruple  Alliance  against  the 
aggressions  of  Spain;  and  though  their  first  proposals 
were  rejected  fearlessly  by  Alberoni,  they  were  strong 
enough  to  succeed  when,  in  a  second  negotiation,  they  re- 
quired of  Philip  the  dismissal  of  hie  minister  as  an  indispen- 
sable condition  of  peace.  On  the  5th  December  1719  he 
was  ordered  to  leave  Spain,  Elizabeth  herself  having  taken 
an  active  part  in  procuring  the  decree  of  banishment  He 
went  to  Italy,  and  there  had  to  take  refuge  among  the 
Apennines,  Pope  Clement,  who  was  his  bitter  enemy, 
ftAviiig  given  strict  orders  for  his  arrest  On  the  death  of 
C*ciiient,  Alberoni  boldly  appeared  at  the  Conclave,  and 
tuax  paxi  in  the  election  of  Innocent  XIII.  (1721), 
afUr  whkh  he  was  for  a  short  time  imprisoned  by  the 
pontiff  on  the  Jemaad  of  Spain.     At  the  next  election  he 


was  himself  proposed  for  the  papal  cbur,  and  eecoied  ten 
votes  at  the  Conclave  which  elected  Benedict  XIIX  Beod- 
diet's  successor,  dement  XIL,  named  him  legate  d 
Ravenna,  in  which  capacity  he  incurred  the  pope's  dis- 
pleasure by  the'  strong  and  unwarrAntable  measures  te 
adopted  to  reduce  the  little  republic  of  San  Maiino  to 
subjection  to  Home.  He  was  consequently  replaced  bj 
another  legate  in  1740,  and  soon  after  he  retired  to  Pn- 
cenza,  where  he  founded  a  college  which  still  bean  bis 
name.  He  died  on  the  16th  June  1752,  leaving  a  sum  of 
600,000  ducats  to  endow  the  seminary  he  had  founded, 
and  the  residue  of  the  immense  wealth  he  had  aoqaircd  in 
Spcun  to  his  nephew.  Alberoni  left  a  large  quantity  Cff 
manuscripts;  but  the  lennineness  of  the  FoUiicd  TttUk 
maU,  pnbUshed  in  his  name  at  Lausanne  in  175S,  bss 
been  questioned. 

ALBERT  (Albbbcht)  L,  Duke  of  Anstiia,  and  after- 
wards King  of  Germany,  bom  in  1248,  was  the  son  cf 
Rudolph  of  Habsburg,  the  founder  of  the  imperial  Anstma 
dynasty.  Rudolph  having  acquired  the  duchy  of  Anst:^. 
by  conquest,  vested  it  in  his  son,  with  consent  of  t:: 
electors,  in  1282'',  and  thus  founded  the  dynasty  which  sti 
reignsL  He  also  endeavoured  to  secure  for  Albert  the  st.- 
cession  to  the  throne  of  Germany,  bat  was  unsoccess^ 
On  the  death  of  his  father  in  1291,  Alb^  seLeed  the  ::• 
signia  of  sovereignty,  and  with  characteristb  presompuis 
declared  himself  king  of  Grermany,  "mthovt  r^ard  to  'js 
decision  of  the  electors.  Their  dimce  fell  (1292)  np^a 
Adolphus  of  Nassau,  and  Albert,  who  was  called  to  si^p* 
press  a  revolt  among  his  subjects  in  Switzerland,  found  it 
necessary  to  acknowledge  the  superior  claims  of  his  mi 
The  government  of  Adolphus  having  become  displeiss: 
to  the  electors,  they  forznally  deposed  him  in  1298,  i^i 
named  Albert  his  successor.  As,  however,  the  fonoe: 
refused  to  recognise  their  verdict,  the  matter  had  to  'r)e 
referred  to  the  arbitrament  of  the  sword.  The  forces  (i 
the  rival  kings  met  at  Golheim,-near  Worms,  where  tl: 
army  of  Adolphus  was  defeated,  and  he  himself  slain  br 
Albert's  own  hand.  Upon  this,  Albert,  wishing  probabh 
to  $how  his  moderation,  resigned  his  daim  to  iht  throne: 
but  he  was  re-elected,  and  crowned  at  Aiz-la-Chapelle  c: 
the  24th  August  1298.  Pope  Bonifiace  YIIL,  howej?. 
denied  the  right  of  the  electors,  and  refused  to  confinn  its^ 
choice,  alleging  that  the  empire  belonged  to  him  tlcce  to 
hold  or  bestow  at  his  pleasure.  Li  league  with  Philip  tbe 
Fair  of  France,  Albert  at  first  openly  resisted  tie  p<op£ 
but  soon  finding  it  advisable  to  change  his  policy.  -^ 
deserted  his  ally,  admitted  the  papal  ju^sdiction,  and  vj 
rewarded  with  the  kingdom  of  the  deposed  Philip-  l* 
should  be  noted,  however,  that  he  never  received  fioa  ti- 
pope  the  crown  of  the  Roman  empire,  though  his  na:^  - 
generally  included  in  the  list  of  emperors.  His  rei£n  'J 
king  of  Germany  was  one  of  continual  warfare.  Wit^  & 
rapacity  which  seems  to  have  known  no  bounds,  ho  esc^ 
voured  to  subdue  Holland,  Zealand,  Friesland,  Hungsiy. 
and  Bohemia;  but  was  in  each  case  nnsuccessfoL  1^^ 
attempt  to  bind  his  yoke  more  firmly  npon  the  Swiss  ^ 
tons  caused  the  revolt  of  Unter^valden,  Schwyz,  and  Un, 
in  January  1308,  and  thus  laid  the  foundation  of  the  S^^^ 
Gonfederation.  It  was  while  endeavouring  to  check  *3 
revolt  that  Albert  met  hia  death  at  tiie  hand  of  his  neplie?, 
John  of  Habsburg,  whose  claim  to  his  father^s  dorainic^^ 
Swabia  had  been  refused  in  the  most  insulting  tcnns  |* 
the  king.  Incensed  at  the  denial  of  his  r^hta,  3f-- 
formed  a  conspiracy  with  three  noblemen  of  the  Idr;^ 
suite.  .  On  the  1st  May  1308  the  four  crossed  the  n^J 
Reuss  at  Windisch  with  Albert,  who  was  ^n  inmLcdiat..5 
on  landing,  and  before  the  eyes  of  the  other  members  of  t^f 
suite,  who  had  been  left  on  the  opposite  aide.  He  cM  ia 
the  arms  of  a  beggar  woman,  who  happened  to  be  ps  -^ 
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Albert  was  married  to  Elizabeth,  daughter  of  the  count  of 
lyrol,  who  bore  him  eleven' children. 

Four  other  reigning  dukus  of  Austria  bore  the  name  of 
Albert.  Of  these,  Albert  IL,  sumamed  the  Wise,  reigned 
from  1330  to  1358;  Albert  HI.  from  1365  to  1390;  and 
Albert  IV.,  surnamed  the  Pious,  from  1390  to  1402. 
Albert  V.,  surnamed  "The  Mu^uanimous,"  bom  in  1397, 
was  elected  king  of  Germany  in  April  1438,  and  is  therefora 
sometimes  styled  Albert  IL,  the  higher  dignity  having 
been  previously  born^  only  by  the  first  of  the  name. 
Through  his  marriage  in  1422  with  Elizabeth,  daughter  of 
Sigismund,  king  of  Bohemia  and  Hungary,  he  ultimately 
added  the  sovereignty  of  these  dominions  to  his  own,  being 
elected  king  of  Hungary  on  the  death  of  Sigismund  in  1437, 
and  king  of  Bohemia  in  May  1433.  He  died  at  Langen- 
dorf  on  the  27th-  October  1439,  while  engaged  in  an  ex- 
pedition against  the  Turks. 

ALBERT  I.^  margrave  of  Brandenburg,  sumamed  "  The 
Bear,"  from  the  heraldic  emblem  he  assumed,  bom  in 
1106,  was  the  ton  o^  Otto  the  Eich,  coimt  of  Ballenstadt, 
by  his  marriage  with  Eilica,  eldest  dLaughter  of  the  duke  of 
Saxony.     In  1121  he  received  from  the  Emperor  Lothario 
tiie  marquisate  of  Lusatia,  to  be  held  in  fief,  and  he  served 
the  empire  faithfully  in  the  war  with  Bohemia  in  1 1 26.    In 
the  following  year,  from  some  unknown  motive,  the  emperor 
conferred  the  duchy  of  Saxony,  to  which  Albert,  as  son  of 
the  eldest  daughter  of  Magnus,  had  the  best  claim,  upon 
Henry  of  Bavaria  son  of  a  youngerdaughter;  and  in  1131 
Albert  was  deprived  of  Lusatia.     He  still  remained,  how- 
ever, loyal  to  the  empire,  and  received  as  a  reward  the  ^ 
margravate  of  Brandenburg  in  1134.    In  1136-7  he  made 
incursions  into  the  territory  of  the  Wends,  his  troublesome 
neighbours  on  the  north,  and  succeeded  in  strengthening  his 
position.    Id  1138  the  Emperor  Conrad  IIL  conferred  upon 
him  the  duchy  of  Saxony;  but  finding  himself  unable  to 
maintain  his  rights  against  Heniythe  Lion,  he  betook  himself 
in  1142  to  the  emperor,  who  restored  Saxony  to  his  rival, 
and  allotted  Swabia  to  him  in  compensation.    A  few  years 
later  Albert  again  attacked  the  Wends,  and  secured  by 
(inquest  large  accessions  of  territoxy,  which  he  held  as  a 
fief  of  the  empire.     On  the  extinction  of  the  house  of 
Staden  in  11  $0,  Albert  was  raised  to  the  dignity  of  an 
elector.     A  third  expedition  against  tlic  Wends,  under- 
taken in  1157,  ended  in  their  almost  total  extinction,  and 
Albert  cammed  the  depopulated  territory  to  be  colonised  by 
industrious  agriculturists  from  the  Rhine  and  the  Nether- 
lands, who  greatly  improved  the  face  of  the  country.     In 
1 158  Albert  went  on  a  crusade  to  the  Holy  Land,  in  com- 
pany with  his  wife,  returning  the  following  year.     The 
close  of  hia  reign  was   signdised   by  another  war  with 
Henry  of  Saxony  (1164-8),  in  which  Albert  was  unsuc- 
cessful    Immediately  on  peace  being  concluded,  he  abdi- 
cated in  favour  of  his  eld&t  son;  and  after  two  years 
spent  in  retirement,  he  died  at  Ballenstadt  on  the  18th 
November  1170. 

ALBERT,  Margrave  of  Brandenburg  and  first  Duke 
of  Prussia,  third  son  of  the  ilargrave  Friedrich  of  Ans- 
pach,  was  bom  on  the  17th  May  1490.  Being  intended 
fur  the  church,  hh  was  educated  by  Archbishop  Hermann 
of  Cologne,  and  became  a  canon  of  Cologne  cathedral  He 
seems,  however,  to  have  himself  preferred  a  military  life, 
aa  he  accompanied  his  father  in  the  train  of  the  emperor  on 
an  expedition  to  Venice,  and  was  present  at  the  siege  of 
Pavia.  On  the  13th  Feb.  1511  he  joined  the  Teutonic 
order;  and  a  few  days  after,  though  scarcely  twenty-one 
years  old,  was  chosen  grand  master,  it  being  expected  that, 
83  nephew  of  Sigismund  of  Poland,  he  would  be  able  to 
secure  the  privUeges  and  immunities  which  the  order  were 
at  the  time  clsiming  from  that  monarch.  The  refusal  of 
Albert  to  awear  allegiance  to  Sigismund  led,  after  pro- 


tracted negotiations,  which  proved  fruitless,  to  a  war  with 
Poland  in  1520.  A  four  years  truce  being  concluded  at 
Thorn  m  1521,  Albert  repaired  to  the  diet  at  Nuremberg 
to  invoke  the  aid  of  his  brother  German  princes  on  behalf 
of  his  order.  The  diet  found  itself  unable  to  render  him 
any  assistance,  and  at  the  same  time  he  received  advice 
from  Luther  which  altogether  changed  his  purpose.  £m* 
bracuig  the  doctrines  of  the  Reformation,  he  was  declared 
Duke  of  Prussia,  consented  to  hold  the  duchy  as  a  fief  from 
Poland,  and  took  the  oath  of  allegiance  at  Cracow  on  the 
9th  April  1525.  At  the  same  time  he  resigned  the  grand 
mastership  of  the  order.  In  1527  he  married  Anne 
Dorothea,  daughter  of  the  king  of  Denmark.  Hia  subse- 
quent reign  was  marked  by  zealous  efforts,  amid  many 
difficulties,  to  pFomote  the  welfare  of  his  duchy.  He  inter- 
ested himself  especially  in  the  advancement  of  learning, 
inviting  men  of  letters  to  his  court,  and  promoting  the 
publication  of'  their  writings.  In  1544  he  founded  the 
university  of  Konigsberg,  in  spite  of  grca£  opposition, 
chiefly  from  the  popa  Keen  theoiogioal  disputes  between 
the  professors  of  this  university  were  among  the  many 
troubles  of  his  later  years.  He  died  of  the  phigue  on  the 
20th  of  March  1568.'  His  second  wife,  the  Princess  Anna 
Maria  of  Brunswick,  who  liad  been  attacked  by  the  same 
disease,  survived  him  only  a  smgle  day. 

ALBERT,  Cardinal  Archbishopof  Magdeburg  and  Elector 
of  Mentz,  bom  1489,  was  the  youngest  son  of  John,  Elccltor 
oY  Brandenbarg.  In  1513  he  was  consecrated  archbishop 
of  Magdeburg,  and  about  the  same  time  he  was  chosen 
administrator  of  the  diocese  of  Halberstadt  Next  y^r  he 
was  raised  to  the  still  higher  dignity  of  archbishop  and 
elector  of  Mentz,  and  he  continued  to  hold  all  three  offices 
simultaneously.  For  the  pallium  in  connection  with  the 
latter  appointment  the  pope  demanded  the  exorbitant  sum 
of  30,000  ducats,  but  enabled  the  archbishop  to  recoup 
himself  by  granting  him  the  privilege  of  selling  indulgenceg 
throughout  his  diocese.  It  was  his  employment  of  th^ 
Dominican  Tetzel  in  this  service  whidi,  by  calling  forth 
Luther's  famous  ninety-five  theses,  had  so  important  an 
influence  on  the  course  of  the  Reformation.  In  15l8  he 
was  created  a  cardinal  as  a  reward  for  his  services  to  the 
Romish  church.  His  opposition  to  the  doctrines  of  Luther 
did  not  prevent  many  within  his  own  diocese  from  accept* 
ing  the  Reformation;  and  he  found  it  necessary  to  grant 
religious  hberty  to  his  subjects  in  1541,  availing  himself  of 
the  opportunity  to  extort  from  them  in  return  for  the  boon 
the  payment  of  his  debts,  which  amounted  to  500,000 
florins.  Albert  was  a  patron  of  learning,  and  coimted 
Era;>mus  among  his  friends.  He  died  at  Mentz  on  the 
24th  September  1545.  <» 

ALBERT  (PRINCE),  Fbancis  Chables  Auoubtxts 
Albebt  Emmanuel,  Prince  Consort  of  England,  bom  at 
Rosenau  on  the  26th  Aug.  1819,  was  the  second  son  of  the 
hereditary  Duke  of  Saxe-Coburg-Gotha,  by  his  first  wife 
the  Princess  Louise  of  Saxe>Gotha-Altenburg.  He  thus  be- 
longed to  the' Ernestine  or  elder  branch  of  the  royal  family 
of  Saxony,  which,  on  account  of  its  adherence  to  the 
doctrines  of  the  Reformation,  had  to  surrender  the  king- 
dom to  the  Albertine  or  younger  branch,  which  is  still  in 
possession  of  it.  The  marriage  of  his  parents  proving  an 
unhappy  one,  they  separated  in  1824,  and  the  young  prince 
never  again  saw  his  &other,  who  died  in  1831.  He  waa 
educated,  along  with  his  elder  brother  Ernest,  under  the 
care  of  Consistorial-BcUh  Florschiitz,  who,  in  a  memoran- 
dum drawn  up  after  the  prince's  death,  speaks  in  the 
highest  terms  of  his  pupil's  benevolent  disposition  and 
studious  habits.  At  the  proper  age  the  brothers  proceeded 
to  the  university  of  Bonn,  where  Hcrr  Florschutz  still 
continued  to  exercise  a  general  superintendence  of  their 
studiesif    Prince  Albert  devoted  himself  espedally  to  the 
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natnial  sdences,  polffcical  economy,  and  pidlosoplijr,  Iming 
for  teachers  men  of  sncli  world-wide  fame  as  Fiditey 
Schlcgel,  and  Perthes.  He  also  dilijzently  coltiTated  at 
this  period  the  sister  arts  of  mnidc  ana  paintings  and  thus 
qualified  himself  for  some  of  the  most  valnable  services  he 
was  aftOTwards  to  render  to  the  land  of  his  adoption.  His 
feeling  for  art  in  all.  its  forms  was  very  sensitive,  and  his 
ezecntiTe  skill,  both  as  a  musician  and  painter,  very  con- 
siderablAp  In  gymnastic  exercises  he  greattj  ei:celled, 
carrying  off  the  first  prize  for  fencing  in  a  competition  with 
a  la^e  number  of  students. 

In  1836  the  prince  visited  England  in  company  with  his 
father,  and  met  his  fatnre  consort  for  the  first  time.  The 
idea  of  a  matrimonial  alliance  between  the  coosins  had 
occurred  to  various  members  of  the  family,  and  had  been 
cherished  especially  by  their  grandmother  the  dowager- 
duchess  of  Gobnrg,  and  their  unde  Leopold,  the  king  of 
the  Belgians.  From  the  time  of  the  queen's  accession 
there  seems  to  have  been  a  family  understanding  on  the 
subject,  though,  owing  to- the  youth  of  the  prince  and  his 
cousin,  no  formal  engagement  was  entered  into  till  two  years 
later.  In  the  winter  of  1838-9  the  prince  travelled  in 
Italy,  accompanied  by  Mr  Seymour,  a  young  EnglLah  gentle- 
man, who  was  selected  doubtless  out  of  regard  to  the  pro- 
bable future  of  his  charge.  A  year  later  the  hopes  of 
many  were  realised  when,  on^the  2dd  Nov.  1839,  the 
queen  announced  to  the  Ftivy  Council  her  intended  mar- 
ciage  with  her  cousin.  The  circumstances  ff  the  engage- 
ment have  be^  fully  made  known  since  the  prince's  death, 
and  they  show  that  the  union  was  founded  upon  mutual^ 
choice,  springing  from  mutual  affection.  On  the  lOtb 
February  1840  the  marriage  was  celebrated  at  the  chapel- 
toysl,  St  James's,  amid  universal  rejoicings.  A  few  days 
before  the  event  two  bills  had  been  passed  m  parliament, 
one  naturalising  the  prince  as  a  British  subject,  and  the 
other  providing  an  annuity  of  £30,000  a  year  for  the 
maintenance  of  his  establishment.  The  ministry  had 
proposed  that  the  sum  should  be  X50,000,  following  the 
precedent  established  in  the  case  of  Prince  Leopold;  but 
the  reduction  was  made  on  the  motion  of  Colonel  Sibthorpe^ 
wbo  received  the  support  of  the  radicals  and  the  entire 
opposition.  The  result  of  the  vote  caused  the  prince  con- 
siderable vexation  and  disappointment,  which  were  enhanced 
when  difficulties  were  raised  in  parliament  as  to  the  pre- 
cedence to  be  accorded  to  him.  The  latter  question  was  only 
settied  by  an  exercise  of  the  queen's  prerogative.  Lettera 
patent  were  issued  on  the  6tii  Mardi,  giving  the  prince 
precedeaod  next  to  the  queexL 

The  position  in  which  the  prince  was  placed  by  his 
mairiag^  whHe  it  was  one  of  distinguished  honour,  was 
also  onf  of  peculiar  difficulty,  and  it  was  only  the  posses- 
sion of  a  rare  discretion  that  enabled  him  to  fill  it  so 
irreproachably  as  he  did.  Published  letters  and  memo- 
randa show  how  thoroughly  he  appreciated  the  delicate 
nature  jof  his  duties,  and  how  clearly  he  perceived  the 
lunits  within  which  his  influence  must  be  confined  if  it 
was  to  be  legitimately  and  usefully  exertecL  A  letter  to 
the  Duke  of  Wellington,  declining,  after  mature  considera- 
tion, to  be  designated  to  the  office  of  commander-in-chief 
of  the  army,  is  especially  noteworthy  as  containing  an 
admirable  description  of  the  proper  functions  of  a  prince- 
consort  Generally,  his  idea  was  that  it  was  his  duty  te 
merge  his  personality  as  completely  as  possible  in  that  of 
the  sovereign,  while  giving  her  in  all  things  real  but  unob- 
trusive advice  and  support;  and  that  he  acted  during  his 
whole  lifo  in  conformity  with  this  idea  those  who  had  the 
"best  means  of  knowing  w6re  the  readiest  te  testify.  Once, 
Indeed,  at4he  commencement  of  the  Crimean  war,  it  was 
pnerally  believed  that  he  had  overstepped  the  limits  of 
jpiB  position  1>y  interfering  unwarrantably  with  the  foreign 


pcdky  of  tha  country  and  the  paSnpsgs  oi  tlks  snny. 
The  charges  were  so  definite  and  so  widsly  drcnlited  tbt 
it  was  deemed  necessary  to  tske  notice  ol  them  in  padi** 
men!  They  were  met  by  a  complete  snd  emphatic  denial 
on  the  part  of  the  ministry,  and  no  <»ie  now  bdisfn  tliat 
they  had  any  real  foundation.  It  was,  of  conns,  both 
natural  and  proper  that  the  prince  should  interest  lumself 
^eepiy  ^  ^d  affairs  of  the  country  over  which,  by  an  Act 
passed  on  the  4th  Aug.  1840,  he  had  been  named  legeot 
in  the  event  of  the  death  of  the  queenbefore  theheir  totlie 
crown  had  attained  the  age  of  e^teen yesoL  Hehadalso 
a  right  to  interest  himself  in  the  admini^iration  of  the  amy, 
a^  being  himself  a  field-marshal  and  a  colonel  of  hussaa. 

It  was  fortunate  for  the  prince,  shut  out  as  he  vaa  bj 
the  cireumstances  of  his  station  from  any  share  in  piity 
politics,  that  he  found  other  and  more  togenial  wock 
sufficient  to  engage  all  his  energies.  He  was  qualified,  u 
few  of  his  rank  are,  to  deal  with  those  sodsl  and  adeotific 
problems  in  the  sc^ution  of  which  mea  of  all  partiefl  aie 
equally  interested.  He  engaged  himself  especially  in  esdea- 
vours  to  secure  the  more  perfect  application  of  acience  snd 
art  to  mamifactnring,  indusby.  The  Great  ExhibitioD  d 
1851  originated  in  a  suggestion  he  threw  out  at  a  meedsg 
of  the  &ciety  of  Arts,  and  owed  the  greater  part  of  its 
success  te  his  intelligent  and  unwearied  efforts.  Simikr 
institutions,  ,on  a  snoaller  scale  but  with  a  kindred  aim, 
always  found  in  him  warm  advocaq^  and  snhstsntial  sop 
port  It  was  chiefly  at  meetings  in  oormection  srith  these 
that  he  found  occaaiok  for  the  delivery  of  addresses  da- 
racterised  by  jprof ound  thought  and  oomprehensiveDess  d 
view,  a  collection  of  which  was  published  In  1857.  Ood 
of  the  most  favourable  specimens  of  his  powers  as  a  speektf 
is  the  inaugural  address  which  he  delivered  as  Presideot  d 
the  British  Association  for  the  Advancement  of  Scunce 
when  it  met  at  Aberdeen  in  1859,  printed  in  an  editioii  d 
his  speeches  which  appeared  in  1862.  The  educatkyn  d 
his  family  and  the  management  of  his  domestic  a&in 
furnished  the  prince  with  another  veiy  important  spbcn 
of  action,  in  which  he  employed  himiself  with  consdento 
devotedness.  The  training  of  the  Prince  of  Wsles  v» 
carried  on  under  his  own  superintendence,  in  accordasoe 
with  a  plan  he  himself  had  drawn  up;  and  it  outy  ^ 
questioned  whether  so  much  wisdom  and  care  wbs  eref 
bestowed  on  the  upbringing  of  an  heir  to  the  Bntisli 
throne.  The  estates  of  the  Duchy  of  Cornwall,  the  here- 
ditary appanage  of  the  Prince  of  Wales,  were  so  greaiijf 
improved  under  his  father's  management  that  the  rentrioli 
rose  from  £11,000  to  £60,000  a  year.  Prince  Albert, 
indeed,  had  a  peculiar  talent  for  the  management  of  hsM 
estetes.  His  model  farm  at  Windsor  was  in  ev&j  ^1 
worthy  of  the  name;  and  the  grounds  at  Balmoral  v^ 
Osborne,  so  universally  admired,  were  laid  out  entiidjis 
conformity  with  his  designs 

A  character  so  pure,  and  alife  so  useful  and  well-direct^ 
in  all  its  aims,  could  scarcely  fail  to  secure  universal  resped 
As  the  prince  became  better  known,  Uie  mistrust,  of  ^^ 
the  adverse  votes  in  parliament  were  undoubtedly  to  smx 
extent  an  expression,  gave  way,  and  the  people  Tied  vit^ 
their  queen  in  showering  deserved  honours  upon  hio. 
After  a  keen  contest  with  Earl  Powis,  he  was  elected  cbs' 
cellor  of  the  university  of  Cambridge  in  1847;  andhevsj 
afterwards  appointed  master  of  the  Trinity  House.  Is 
1857  the  formal  titie  of  "  Prince-CJonsort "  was  conftrte^ 
upon  him  by  letters  patent,  in  order  to  settle  ceittia 
difficulties  as  to  precedence  that  had  been  raised  at  foreip 
courts.  As  he  had  previously  possessed  no  distinctive  tlt'^ 
the  precedence  he  had  received  was  only  hv  coartesy. 

It  was  in  the  prime  of  manhood  and  tfie  full  career  d 
his  usefulness  that  the  prince-consort  was  removed  t7 
death.     He  had  been  oreatly  occupied  during  the  aatomo 
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of  1861  vith  the  arraiigements  for  the  projected  interna- 
tional exhibition,  and  it  was  just  after  returning  from  ono 
of  the  meetings  in^connection  with  it  that  he  was  seized 
with  hut  last  illness.  He  died  of  typhoid  fever  on  the  14th 
o!  Dec  1861.  Few  have  ever  been  more  sincerely  or  more 
universally  mourned.  The  grief  of  the  queen  was  deep  and 
lasting,  and  the  whole  nation  sympathised  in  the  tjuest  sense 
with  her  in  her  sorrow.  Perhaps  never  before,  except  on 
the  occasion  of  the  death  of  the  Princess  Charlotte,  had  all 
classes  of  the  people*  been  so  closely  knit  together  in  the 
feeling  of  a  common  bereavement  and  a  common  80tr6w. 
A  national  memorial,  to  be  erected  partly  by  parliamentary 
vote  and  partly  by  public  subscription,  was  at  once  resplved 
upon,  and  nearly  every  town  of  importance  throughout  the 
kingdom  embodied  in  a  statue  or  some  other  form  its 
tribute  to  the  memory  of  "The  Good  Prince."  The  mag- 
nificent mausoleum-  at  Frogmore,  in  which  his  remains 
were  finally  deposited,  was  erected  at  the  expense  of  the 
Queen  and  the  royal  family.  (See  Early  Years  o/ H.RH. 
the  Prinu  Cotiaort^  1867  j  Principal  Speeches  and  Addresses 
of  Prince  Albert^  with  an  Introduction,  1862). 

ALBERT  NYANZA,  a  large  lake  in  East  Central 
Africa,  extending  from  2**  45'  N.  lat  at  least  as  far  as 
2**  S.  Its  surface  is  2720  feet  above  the  level  of  the  sea : 
on  its  western  coast  are  the  Blue  Mountains,  risbg  7000 
feet  higher ;  and  on  the  east  a  ridge  of  steep  cliffs,  with 
elevations  varying  from  1500  to  5000  feet  The  White 
Nile,  flowing  in  a  north-westerly  direction  from  Lake 
^ctoria  Nyanza,  enters  Lake  Albert  Nyanza  about  2° 
15'  N.  lat,  and  issued  from  it  near  its  northern  extremity. 
Messrs  Speke  and  Grant  were  informed  of  the  existence 
of  this  lake  by  the  natives,  but  Sir  Samuel  (then  Mr) 
Baker  and  his  wife  were  the  first  Europeans  who  explored 
it  in  1864.  (See  Afbica  and  Nile,  and  also  Sir  S.  W. 
Baker's  The  Albert  Nyama,  the  Great  Basin  of  the  Nile,  and 
Exphrations  of  the  Nile  Sources,  2  vols.,  London,  1866). 

ALBEKTI,  Xeon  Battjsta,  distinguished  as  a  painter, 

poet,  philosopher,  musician,  and  especially  as  an  architect, 

was  descended  h'om  the  noble  family  of  the  Alberti  of 

Florence.     The  place  and  date  of  his  birth  are  variously 

given,  but  it  is  most  probable  that  he  was  bom  at  Venice 

about  the  year  1404.     He  was  so  skilled  in  Latin  verse 

that  a  comedy  be  wrote  in  his  twentieth  year,  entitled 

Pkilodozius,  deceived  the  younger  Aldus,  who  edited  and 

published  it  as  the  genuine  work  of  Lepidus.    In  music 

be  was  reputed  one  of  the  first  organists  of  the  age.     He 

held  the  appointment  of  ca^on  in  the  metropolitan  church 

of  Florence,  and  thus  had  leisure  to  devote  himself  to  his 

favourite  art      He  is  generally  regarded  as  ono  of  the 

restorers  of  the  ancient  style  of  architecture,  and  has  been 

called  by  some  writers  the  Florentine  Vitruvius.    At  Rome 

he  was  employed  by  Pope  Nicholas  V.  in  the  restoration 

of  the  papal  palace  and  of  the  fountain  of  Acqua  Yergine, 

and  in  the  ornamentation  of  the  fountain  of  the  Piazza  de 

Trevi     At  Rimini  he  designed  the  celebrated  church  of 

San  Francesco,  which  is  generally  esteemed^  his  finest 

work.     On  a  oommission  from  Eucellai,  he  designed  the 

principal  facade  of  the  church  of  Santa  Maria  Novella  in 

Florence,  as  well  as  the  family  palace  in  the  Via  della 

Scala,  now  known  as  the  Palazzo  Stroz^d.    In  Mantua  he 

was  employed   by  the  Marchese  Ludovico  Gonzaga  to 

design  several  buildings,  the  most  important  being  the 

church  of  Sant'  Andrea.     Alberti  wrote  works  on  scidp- 

tore,  Della  Statua,  and  on  painting,  De  Pictura,  which 

are  highly  esteemed;  but  his  most  celebrated  treatise  is 

that  on  architecture,  De  Be  jEdificatoria,  which  has  been 

translated  into  It^ian,  French,  Spanish,  and  English*     A 

splendid  edition  of  this  work  in.  English  and  Italian,  by 

Leoni,  was  published  at  Londbil  in  1726,  in  3  vols,  folio. 

Alberti,  being  of  an  amiable  and  generous  disposition,  was 


highly  esteemed  by  his  contemporaries.     He  died  at  Home 
in  1472,  T>r,  according  to  others,  in  1484. 

ALBERTRAND Y,  Jan  Chbzciciel,  or  John  Christiak, 
historian,  was  bom  at  Warsaw  in  1731,  his  father  being 
-an  Italian.  Educated  in  the  public  school  of  the  Jesuit^ 
he  joined  their  order  in  his  fifteenth  year,  and  gave  such 
proof  of  his  ability  that,  at  the  early  age  of  nineteen,  he 
was  appointed  professor  at  the  college  of  Pultusk.  Alter 
having  successively  filled  similar  positions  in  Plock, 
Nieswiez,  and  Wilna,  he  became,  in  1766,  librarian  to 
Bishop  Zaluski,  who  designed  to  make  his  extensive  col- 
lection of  books  available  to  the  public.  A  detailed  catalogue 
of  the  200,000  volumes  which  it  contained  was  accordingly 
prepared  by  Albertrandy.  In  1764  he  was  choseii  l^ 
the  primate  Lubienski  tutor  to  his  grandson.  Count  Felix 
Lubienski,  afterwards  minister  of  justice.  In  this  capacity 
he  visited  Italy  in  1770  with  his  pupil,  residing  first  at 
Siena  and  then  at  Rome.  The  preference  Lubienski 
showed  for  numismatics  induced  Albertrandy  to  devote 
himself  while  in  Italy  to  the  special  study  of  that  science, 
and  he  was  soon  recognised  as  an  authority  on  the  sulject  • 
When  he  returned  to  his  native  country,  King  Stanislaus 
Augustus  appointed  him,  at  the  request  of  Lubienski, 
keeper  of  his  medals,  and  afterwards  his  reader  and 
librarian.  The  representations  he  made  to  the  king  as  to 
the  extent  and  value  of  the  materials  for  Polish  history 
that  were  scattered  throughout  the  libraries  of  Rome, 
induced  Stanislaus  to  send  him  on  a  second  visit  to  Italy, 
in  order  that  he  might  collect  these  materials.  He  arrived 
at  Rome  in  1782,  and  devoted  three  years  to  the  task. 
The  Excerpta,  aU  written  with  his  own  hand,  filled  110 
volumes  of  manuscript  To  complete  the  collection,  he 
subsequently  visited  Sweden,  where  the  difiiculty  of  the 
work  was  greatly  increased  by  his  being  forbidden  to  copy 
any  portions  of  the  books  or  manuscripts  he  consulted. 
An  excellent  memory,  however,  enabled  him  in  great 
measure  to  overcome  Uie  difficulty ;  and  from  the  libraries 
of  Stockholm  and  Upsala  he  made  extracts  which  increased 
the  entire  collection  to  200  volumes.  In  recognition  of 
his  merit  the  king  «bestowed  on  him  the  bishopric  of 
Zenopolis.  *  He  was  the  first  president  of  the  Royal 
Society  of  the  Friends  of  Science  in  Warsaw,  and  took  a 
large  sharo  in  its  proceedings'  up  to  the  time  of  his  death, 
which  occurred  on  the  10th  August  1808. 

ALBERTUS  MAQNUS,  a  celebrated  scholastic  philo- 
sopher, was  bom  of  the  noble  family  Von  BoUstadt  at 
Lauingen  in  Suabia.-  The  date  of  his  birth  is  most  pro- 
bably 1 193.  He  was  educated  principally  at  Padua,  where 
he  received  particular  instractton  in  Aristotle's  .writings 
In  1223  he  became  a  member  of  the  Dominican  order, 
and  studied  theology  under  its  rules  at  Bologna  aftd  else- 
where. Selected  to  fill  the  position  of  lecturer  at  Cologne, 
where  the  order  had  a  house,  he  taught  for  several  yeara 
there,  at  Regensburg,  Freiburg,  Strasburg,  and  Hildesheinu 
In  1 245  he  repaired  to  Paris  and  received  his  doctorate, 
teaching  for  some  time,  in  accordance  with  the  regulations, 
and  with  great  success.  In  1254  he  was  made  provincial 
of  his  order,  and  fulfilled  the  arduous  duties  of  the  office 
with  great  care  and  effectiveness.  During  the  time  he  held 
this  office  he  publicly  defended  the  Dominicans  against  the 
university  of  Paris,  commented  on  St  John,  and-  answered 
the  errors  of  the  Arabian  philosopher,  Averroes.  In  1259 
the  pope  made  him  bishop  of  Regensburg,  wlu(^  office  he 
resigned  after  three  years.  The  remainder  of  his  life  he 
spent  partly  in  preaching  throughout  Bavaria  and  the 
adjoining  districts,  partly  In  retirement  in  the  various 
houses  of  his  order ;  ahnost  the  last  of  his'-labonrs  was  the 
defence  of  the  orthodoxy  of  his  former  pupil,  Thomas 
Aquinas.  He  died  in  ^280,  aged  J87.  Albert's  works^ 
published  in  twenty-one  folios  by  the  Dominican  Peter 
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Jammy  in  1661,  saffidently  attest  his  great  octiviW.  He 
was  the  most  widely  read  and  most  learned  mai  id  haa 
tima  The  whole  of  Aiistotie's  woiks,  pxeaented  m  the 
Latin  translations  and  notes  of  the  Arabian  comment&toi^ 
were  by  him  digested,  interpreted,  and  systematised  in 
accordance  witii  church  doctrine^  Albert's  activityy  how- 
ever, is  rather  philosophical  than  theologucal,  for  while 
pressing  phllosoj^y  in  general,  and  AnstoUe  in  parCiocdfliv 
into4he  service  of  theology,  he  exckides  fhnn  what  bekmgi 
to  the  natoral  reason  all  that  is  spedaUy  biUkal,  as,  e^^ 
miracles,  the  atonement,  and  the  Trinity ;  thon^  hs  does 
not  refuse  to  sea  with  Augustan  exemplifications,  sliadow- 
ings,  of  tho  latter  doctrine  eren  in  nature..  The  phiLoeophical 
works  occupying  the  first  six  and  the  last  of  the  twenty- 
one  volumes  are  generally  dhlded  aooording  to  ths 
Aristotelian  scheme  of  the  sdenoes,  and  consist  of  inte^ 
pretatbns  and  condensations  of  Aristotle's  lelative  works, 
with  supplementary  discussions  depending  on  the  questions 
then  agitated,  and  occasionally  divergences  from  the 
opinions  of  the  master.  In  logic,  he  attempts  to  unite 
the  three  rival  theories  of  universals,  holdine  that  uni- 
versals  exist  in  three  wap — (1.)  Ante  rea,  as  ideas  in  the 
mind  of  Qod,  from  whidk  the  cLsiss  is  modelled,  and  which 
therefore  eodst  before  individual  things ;  (2.)  In  r^nts,  as 
tiie  common  basis  in  a  class  of  individual  objects;  (3.) 
Post  ru,  as  the  mental  notion  of  the  dasa  In  the  meta- 
physical and  physical  treatises  he  mamly  repeats  Aristotle, 
differing  from  him  as  regards  the  eternity  of  the  world 
and  the  definition  of  the  souL  His  inncipal  theolog^ 
works  are  a  oommentaiy  in  three  volumes  on  the  Booit 
of  the  Sentences  of  Peter  Lombard  (Moffieter  Senteniiarum)^ 
and  the  Summd  Theolcffice,  in  two  volumes.  This  last 
is  in  substance  a  repetitioQ  of  the  first  in  a  more  didactic 
form.  Albert's  knowledge  of  physical  science  was  oonside^ 
able,  and  for  the  age  accurate.  His  industry  in  every  de- 
partment was  great,  and  th<mgh  we  find  in  his  system  many 
of  those  inner  gaps  from  which  no  scholastic  philosophy  was 
ever  free,  yet  Uie  protracted  study  of  Aristotle  gave  him  a 
great  power -of  systematic  thought  and  ezpositiony  and  the 
results  of  that  study,  as  left  to  us,*by  no  means  warrant 
the  contemptuous  titie  sometimes  given  him — ^the  "Ape  of 
Aristotla"  They  rather  lead  us  to  appreciate  the  motives 
which  caused  his  contemporaries  to  btotow  on  him  the 
honourable  nimame  "  The  Great,"  and  tiie  no  less  honour- 
able title,  *' Doctor  UniveiBslis."  For  Albert's  life  the  best 
authorities  are  Sighart,  Albertus  Ifagniu,  eeih  Leben  imd 
mine.  Wisteneehaft,  1857 ;  and  D'Asaailly,  Albert  le  Grand, 
1870.  The  most  jcomprehensive  surveys  of  his  phJlos<^hy 
are  those  of  Stockl,  GeeMchte  d.  SehdaOiechan  FMlowj^ie^ 
and,  in  smaller  compass,  Erdmann,  Grundrise  d.  Get,  d 
PhiL^  vol  L  Haur^u,  Bitter,  and  Prantl  may  also  be 
referred  ta 

ALBI,  a  city  of  France,  capital  of  the  department  of 
the  Tam,  iis  situated  on  the  river  Tarn,  41  miles  N.R  of 
Tonlouseu  It  is  a  place  of  great  antiquity,  and  was  a 
stronghold  of  tiie  early  French  Protestants,  giving  its 
name  to  the  Albigenses.  It  is  the  seat  of  an  archl»shop, 
and  has  a  chamber  of  commerce  and  a  public  library  of 
12,000  volumes.  The  cathedral,  dedicated  to  St  Qea^ 
is  a  magnificent  Gothic  edifice,  in  the  style  of  the  ISth 
eentuiy,  and  has  one  of  the  finest  choirs  in  France.  Here 
tiiere  is  a  very  valuable  rilvsr  shrine,  of  exquisite  mosaic 
tporl^  contaSidng  the  relics  of  St  Clair,  the  first  bishop  of 
Uie  see.  VR»  environs  are  charming,  and  the  promenade 
uf  J^  Inee^  without  the  city,  is  a  beautiful  terrace  bordered 
with  two  rowB  of  very  fine  trees.  At  one  end  is  the  con- 
vent of  ths  Dorrrirficana  Albi  has  wodlkn  and  linen 
manufactures;  coal,  iron,  and  copper  are  wrought  in  the 
vidpty ;  and  the  surrounding  district  is  very  fertile,  pro- 
ducing mnch  grain  and  fruit    Population  (1872),  17,469. 


ALBIGENSES,  a  sect  opposed  to  the  C9iQr6h  of  Borne. 
which  derives  its  name  from  Albiga  (the  modem  Alhi, 
noticed  above),  eithev  because  its  doetaanes  were  ex* 
pressly  condemned  at  a  council  held  lliere,  or,  mote  pro- 
bably, because  its  adherents  were  to  be  found  in  great 
numbers  in  that  town  and  its  neighbourhood.  The  Albi- 
genses  were  kindred  in  origin  and  more  or  less  similar  ii 
doctrine  to  tlie  sects  known  in  Italy  as  Paterins,  b 
G^many  as  Catharists,  and  in  Franoe  as  Bulgarians,  bat 
Uiey  are  not  to  be  entirely  identified  wiili  any  of  thoe. 
Still  len  ought  they  to  be  confounded,  ss  has  frequeatlj 
been  the  case,  with  the  Waldenses,  who  first  appear  at  & 
later  period  in  history,  and  are  materiaUy  different  in  thdr 
doctrmal  views.  The  descent  of  the  Albigenses  may  be 
traced  with  tolerable  distinctness  from  the  Paulicians,  a 
sect  that  sprang  into  existence  in  the  East^n  Ghnrch  dnsiig 
the  6th  century.  (See  PAUUCiAira.)  The  Faolidans  wen 
Gnostics,  and  were  accused  by  their  enemies  and  peiseaiton 
of  holding  Manichssan  doctrines,  which,  it  ia  said,  tkj 
vehemently  disowned.  Their  creed,  whatever  it  was  pre- 
cisely, spread  gradually  westward  through  Europe^  In  tlie 
9th  century  it  found  many  adherents  in  Bulgaria,  and  3O0 
years  later  it  was  maintained  and  defended,  though  net 
without  important  modifications,  by  the  Albigenses  in  tb 
south  of  France.  The  attempt  to  <3^8cover  the  precise  d» 
trinal  opinions  held  by  the  Albigenses  is  attended  with  i 
double  difficulty.  No  format  creed  or  definite  doctiual 
statement  framed  l^  themselves  exists,  and  in  defanl:  ci 
this  it  is  impossible  to  depend  on  the  r^resentatioos  ol 
their  views  given  by  their  opponents  in  the  Church  d 
Rome,  who  did  not  scruple  to  exaggerate  and  distort  tbi 
opinions  held  by  those  whom  they  had  branded  as  herefta 
It  is  probably  impossible  now  to  determine  accurately  wbjt 
is  true  and  what  is  false  in  these  representations.  It  seeoi 
almost  certain,  however,  that  the  bond  which  united  tin 
Albigenses  was  not  so  much  a  positive  fully-developed 
religious  faith  as  a  determined  opposition  to  the  Churdi  ^ 
Rome.  They  inherited  indeed,  as  has  been  already  wai 
certain  doctrines  of  eastern  origin,  such  as  the  Manifhsu 
dualism,  docetism  in  relation  to  the  person  of  Christ,  axi 
a  theory  of  metempsychosis.  They  seem,  like  the  Mamchea 
to  have  disowned  the  authorise)  the  Old  Testament;  ik 
the  division  of  their  adherenta  into  perficsti  and  crtdesta  » 
similar  to  the  Maniduean  distinction  between  eUeUeD^ 
audUoree.  The  statement  that  they  r^ected  maxriase. 
often  made  by  Soman  Catholics,  has  probably  no  oths 
foundation  in  fact  than  that  tb^y  denied  that  mviiagevsi 
a  sacrament;  and  many  other  statementsas  to  tfasirdodzisi 
and  practice  must  be  received  at  least  with  saqiicun  ■ 
coming  from  pr^udiced  and  implacable- opponents.  He 
history  of  the  Albigenses  may  be  said  to  be  written  n 
blood.  At  first  the  church  was  content  to  condeom  thej 
errors  at  various  councils  (1165, 1176, 1178, 1179^  but  «£ 
their  practical  oppositioD  to  Borne  became  stronger,  m:n 
decided  measures  w»«  taken.  Innocent  UL  had  scaicclr 
ascended  the  papal  throne  when  he  sent  l^ates  to  TouloBse 
(1198)  to  endeavour  to  suppress  the  sect  TwoCSatercian 
Guy  and  R^poier,  were  first  commissioned,  snd  in  11^ 
they  were  joined  by  Peter  of  Oastelnau  and  sAecs,  w^ 
were  known  throu^out  the  cBsArict  as  inquisttoo.  BsT 
mond  VL,  count  of  Toulouse,  took  the  put  of !»  AQl 
gensian  subjects,  thovtgh  not  hinaself  beka^ging  to  the  sed, 
and  for  this  he  was  exoommunioated  in  1207.  A  yes; 
later  the  pope  found  a  pretext  for  resorting  to  tie  ac^ 
extreme  measures  in  the  assassination  of  his  legat^I^^tcr  « 
Castehiau,  Jan.  15, 1208.  A  crusade  i^gainst  the  AI1%«^ 
was  at  once  ordered,  and  Raymond,  who  bad  "*'*'^! 
submitted  and  done  penance,  was  forced  to taketh^  feM 
a^nst  his  own  subjects  Tlie  bloody  war  of  eft^*'*^ 
tioD  which  foQowed  has  scarcely  a  parallel  in  hJ^fT- 
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totm  after^town  tvas  taken,  the  Inhabitants  were  put  to  the  j 
svoti  wiif  Out  distinction  of  age  or  sex,  and  the  numerous 
ecclesias^(^  Who  were  in  the  army  especially  distingijished 
thomselve^'by  a  bloodthirsty  ferocity.  At.  the  taking  of 
Beziers  {JXtfy  22,  1209),  the  Abbot  Arnold,  Jbemg  asked 
how  the  heretics  were  to  be  distinguished  from  the  faiUiful, 
made  Uie  infamous  reply,  "  Slay  all;  God  will  know  his 
own.''  Th6  war  was  carried  on  under  the  command  of 
Simon  de  Montfort  with  undiminished  cruelty  for  a  num- 
ber of  years*  Raymond's  nephew,  Viscount  Raymond 
Roger,  who  had  espoused  the  cause  of  the  Albigenses,  was 
taken  prisoner  at  Carcassone,  and  the  sect  became  fewer  in 
nimibers  year  by  year.  The  /establishment  of  an  In- 
Quiaition  at  Languedoc  in  1229  accelerated  the  exterminat- 
ing process,  and  a*  few  years  later  the  sect  was  all  but 
extinct 

ALBINO.     The  name  Albinism,  or  Leuoopathia,  is  ap- 
plied to  a  remarkable  peculiarity  in  the  physical  constitu- 
tion of  certain  individuals,  which  consists  in  the  skin  and 
iudr  being  perfectly  white.     The  earliest  accounts  we  have 
of  it  refer  to  its  being  observed  among  the  negroes  of  West 
Africa  by  the  Portuguese,  who  called  the  persons  so  affected 
AJbiMM,    They  have  also  been  called  Leucoethiopee,  ».«., 
white  negroes.  .  Albinism   is  most  common  and  most 
marked  in  the  negro  and  Indian  races,  but  it  occurs  in  all 
parts  of  the  world  and  among  all  the  varieties  of  the 
human  raoa.     The  appearance  arises  from  the  absence  of 
the  minute  particles  of  colouring  matter  which  ordinarily 
occur  in  the  lowest  and  lastdeposited  layers  of  the  epidermis 
or  outer  akin,  and  to  the  presence  of  which  the  skin  owes 
its  colour.     With  very  rare  exceptions,  it  affects  the  entire 
body,  and  continues  through  life.     The  skin  of  the  albino 
is  of  a  dull  milky  or  pearly  colour,  nnrelieved  by  the 
slightest  tint  of  red  or  brown,  and  is  generally  of  rough 
texture.     All  the  hair  on  the  body  is  of  the  same  dull  hue, 
and  is  commonly  soft  and  silky.     Another  peculiarity  that 
invariably  aooompaniea  this  whiteness  of  skin  and  hair  is 
an  affection  of  the  eyes:  the  pupil  is  a  bright  red,  and  the 
iris  (or  white  of  the  eye^  that  surrounds  it  is  of  a  pale  rose 
cobur.-   This  redness  is  attributable  to  the  absence  of  a 
colouring  matter,  the  pigTnewbum  nigrum  of  the  membrane 
of  the  eye,  which  serves  to  protect  the  retina.     In  conse- 
quence of  this  defect,  the  eye  of  an  albino  cannot  bear  a 
strong  light.     Albinism  is  hereditary  in  the  same  limited 
degree  as  blindness,  deafness,  kc.     See  on  this  Darwin's 
Variation  of  AnimaU  and  Fla$Us  vnder  Domestication 
(chap.  xiL),  where  mention  is  made  that  "two  brothers 
married  two  sisters,  their  first  cousins,  none  of  the  four  ner 
any  relation  being  an  albino ;  but  the  seven  children  pro- 
duced from  this  double  marriage  were  all  perfect  albinoes." 
Apart  from  the  peculiarities  mentioned  above,  there  is  no 
distinction  between  albinoes  and  other  men.     Albinism  is 
not  to  be  regarded  as  a  diseased  condition  of  body;  and 
the  idea,  once  entertained,  that  it  is  accompanied  with  a 
want  of  physical  and  mental  vigour  is  now  completely^ex- 
>loded.     Probably  this  notion  arose  from  some  of  the 
Jbinoes  whose  condition  was  first  described  being  unhealthy 
»r  imbecile;  and  even  stiQ  more  (as  the  interesting  account 
•f  Sansanre,   Voyages  dans  Us  Atpes^  1787,  suggests)  from 
he  temptation  to  which,  as  natural  curiosities,  they  were 
xposed  to  live  in  indolence  without  exerting  their  natural 
ower&     In  many  species  of  animab  albinism  occurs,  i.^., 

0  abnormal  whiteness  of  the  skin,  hair,  feathers,  d^c.«  due 

1  similar  canses  as  in  the  human  albino,  but  not  so  uni- 
jrmly  permanent.  Of  this,  white  hares,  mice,  blackbirds, 
:c.,  are  instances.  While  elephants  ape  regarded  with 
articular  veneration  by  some  eastern  nations. 

ALBINTJS    (originally  Weiss),  Bbrnabd  Siegfried, 

celebrated    anatomist,  born   in    1697  at  Frankfort-on- 

ie-Oder  where  his  father  was  professor  of  the  practice  of 


medicine.  In  1702  the  latter  was  transferred  to  a  pro- 
fessorship at  Leyden,  and  it  was  there  that  Bernard 
Siegfried  commenced  his  studies,  having  for  his  teachers 
such  men  as  Boerhaave,  Bidloo,  and  Ran.  Hist  great 
ability,  especially  m  surgery  and  anatomy,  was  early 
recognised,  and  Rau,  so  justly  celebrated  as  a  lithotomist, 
is  said  to  have  seldom  performed  an  important  operation 
without  inviting  him  to  be  present  Having  finished  his 
studies  at  Leyden,  he  went  to  Paris,  where,  under  the 
instruction  of  Vaillant^  Wiuslow,  and  others,  he  devoted 
himself  especially  to  anatomy  and  botany.  After  a  year's 
absence,  he  was,  on  the  recommendation  of  Boerhaave, 
recalled  in  1719  to  Leyden  to  be  a  lecturer  on  anatomy 
and  surgery.  Two  years  later  he  succeeded  his  father  in 
the  professorship  of  these  subjects,  and  delivered  an 
addreiss  at  his  installation  which  was  received  with  nni* 
versal  approbation.  Albinus  speedily  became  one.  of  the 
most  famous  teachers  of  anatomy  in  Europe,  his  clase- 
room  being  resorted  to  not  only  by  students,  but  by  many 
practising  physicians.  With  litUe  original  genius,  and 
no  specifd  talent  for  exposition,  he  possessed  those  habits 
of  accurate  observation  and  patient  research  which  are  the 
bebt  qualification  for  his  department  of  study.  The  en- 
gravings of  bones  and  muscles  executed  by  Wandelaar  for 
the  treatise  of  Albinua  on  these  organs  were  far  superior  io 
clearness  and  exactness  to  anythmg  thai  had  previously 
been  produced.  In  1745  Albinus  was  appointed  professor 
of  the  practice  of  medicine,  being  succeeded  in  the  anato- 
mical chair  by  his  brother  Frederick  Bernard,  who,  as  weU 
as  another  brother.  Christian  Bernard,  attained  consider- 
able distinction.  Bernard  Siegfried  was  twice  rector  of 
his  university,  and  was  an  associate  of  the  learned  societies 
of  London,  St  Petersbuig,  and  Haarlem.  He  died  on  the 
9th  September  1770. 

ALBINUS,  Flaccus.    See  Alcuin. 

ALBOIN,  a  king  of  the-  Lombards,  who  invaded  Italy, 
668  A.D.  He  was  murdered  at  Verona  on  the  8th  June 
573.     See  Italy  and  Lombabos. 

ALBORNOZ,  Gil  Alvaeez  Cabillo  de,  a  cardinal  of 
Spain,  was  bom  at  Cueu9a  early  in  the  14th  centuiy,  and 
was  related  to  the  royal  families  of  Leon  and  .Amgon. 
While  still  young  he  was  appointed  archbishop  of  Toledo 
by  Alfonso  XL  of  Castile.  Uniting,  as  many  in  that  age 
did,  the  exercise  of  the  military  with  that  of  the  cle'ri^ 
profession,  he  was  able  to  show  his  gratitude  to  his  patron 
by  saving  the  king's  life  at  the  battle  of  Tarifa  in  1340. 
He  conducted  the  siege  of  Algeciras  in  1343,  when  the 
king  dubbed  him  a  knight.  Falling  into  disfavour  with 
Pedro  the  Cruel,  whose  licentious  life  he  h^  rebuked,  he 
fled  to  Avignon,  then  the  papal  «eat,  and  was  soon  after- 
wards made  a  cardinal  by  Pope  Clement  VL  In  1353 
Innocent  VL  sent  him  as  a  legate  into  Italy,  with  a  view 
to  the  restoration  of  the  papal  authority  in  the  States  of 
the  Church.  He  was  recalled  in  1357,  but  was  sent  again 
to  Italy  after  a  brief  mterval;  and  in  1362  had  paved  the 
way  for  the  return  of  Urban  V.  to  Roma  As  a  mark  of 
gratitude,  the  pope  appointed  him  legate  at  Bologna  in 
1367,  but  he  died  at  Viterbo  the  same  year.  According 
to  his  own  desire,  his  remains  were  carried  to  Toledo, 
where  Henry  of  Castile  caused  them  to  be  entombed  with 
almost  royal  honours.  A  work  by  Albornoz  on  the  coli* 
stitution  of  the  Church  of  Rome,  first  printed  at  Jesi  in 
1473,  is  now  very  rare.  The  college  of  St  Clement  at 
Bologna  was  founded  by  Albornoz. 

ALBRECHTSBERGER,  Johann  Georo,  a  celebrated 
musician,  bom  at  Kloster-Neuburg,  near  Vienna,  on  the 
3u  February  1736.  He  studied  musical  composition  under 
the  court  organist,  Mann,  and  became  one  of  the  most 
learned  and  skilful  contrapuntists  of  his  age.  After  being 
employed  as  organist  at  Raab  and  Maria-Taferl,  he  was 
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appointed  id  1772  oi^nist  to  the  court  of  Vienna,  and  m 
1 792  kapellmeister  of  8t  Stephen's  cathedral  Uis  fame 
as  a  theorist  attracted  to  him  in  the  Austrian  capita]  a 
huge  number  of  pupils,  some  of  whom  afterwards  became 
eminent  musioians.  Among  these  were  Beethoven,  Hxmi- 
mel,  Moscheles,  Seyfried,  and  Weigl  Albrechtsberger 
died  in  1809.  His  published  compositions  consist  of  pre- 
ludes, fugues,  and  sonatas  for  the  piano  and  organ,  string 
quartettes,  dsc. ;  but  the  greater  proportion  of  his  works, 
vocal  and  instrumental,  exist  only  in  manuscript,  and  are 
m  the  possession  of  Pnnce  Esterhazy.  Probably  the  most 
valuable  service  be  rendered  to  music  was  in  his  theoretical 
works,  which  to  a  great  extent  superseded  earlier  treatises^ 
and  are  still  standard  authonties  In  1790  he  published 
at  LeipsK  a  treatise  on  composition,  of  which  a  third 
edition  appeared  m  1821  A  collection  of  his  writinga  on 
harmony,  in  three  volumes,  was  published  under  the  care 
cf  his  pupil  Seyfned  u  1826  llie  English  translation  of 
the  latter  is  from  a  French  version,  and  not  from  the 
ongmai 

ALBUEKA.  a  small  viUage  of  Spain,  in  the  province  of 
Badajoz,  13  miles  S.E.  of  the  town  of  that  name  It  is 
celebrated  on  account  off  the  victory  gained  there  on  the 
I6di  of  May  1811  by  the  English,  Portuguese,  and 
Spaniards,  under  Marshal  Beresford.  over  the  French 
army  commanded  by  Marshal  Soult 

ALBUFERA  DE  VALENCIA,  a  lagoon.  7  miles  south 
of  Valencia  in  Spam,  about  12  mile?  in  length  and  4  ui 
breadth,  12  feet  being  its  greatest  depth  It  commuu- 
cates  with  the  sea  by  a  narrow  outlet,  which  can  be 
opened  or  closed  at  pleasure  Tlie  lake  is  crown  property, 
and  is  of  great  value  from  the  fish  and  wild  fowl  with 
which  it  abounds.  In  1812  Marshal  Suchet  was  created 
duke  of  Albuiera  by  Napoleon  for  lus  conquest  of  Valencia, 
and  m vested  with  the  domain;  but  the  battle  of  Vitona. 
soon  depnved  him  of  his  possession,  though  he  still  re- 
tained the  title  Subsequently  the  revenues  of  Albuiera 
were  conferred  upon  the  Duke  of  Welhngton,  m  token  of 
the  gratitude  of  the  Spanish  natioa 

ALBUM  {cUbus,  white),  originally  denoted  a  tablet 
on  which  decrees,  edicts,  and  othei  public  notices  were 
inscnbed  in  ancient  Rome  It- was  so  called  probably 
because  the  tablet  was  made  of  white  or  whitened  matenal, 
though  some  authonties  say  that  the  inscription  was  m 
white  rharncters  The  Pontifex  Maximus  wrote  his  annals 
(Annales  Maximi)  upon  an  album  In  course  of  time  the 
term  came  to  be  restricted  almost  exclusively  to  lists  of 
official  names  Such  were  the  Album  Judicum^  Album 
Senatorumf  Album  Decunonum^  Album  CerUurvat  In 
modem  times  album  denotes  a  book  in  which  verses,  auto- 
graphs, sketches,  pbotcgraphs.  &c.,  are  collected  It  is 
also  appbed  to  the  officii  list  of  matriculated  students  in 
a  university,  and  to  the  roll  m  which  a  bishop  mscribes 
the  names  of  his  clergy. 

ALBUMAZAR  (Abu-Maaschab),  a  celebrated  Arabian 
B8tronomer«  born  at  Balkh.  m  Turkestan,  m  805  A.O., 
died  at  Wasid  in  885  He  had  reached  the  age  of  forty- 
seven  before  he  entered  on  the  studies  to  which  he  owes 
his  fame  Hid  principal  works  are  An  Introduction  to 
Astronomy  and  tbo  Book  of  Conjunction,  both  published 
in  a  Latin  translation  at  Au^^burgm  1489,  and  agam  at 
Venice  m  1515.  A  work  On  ike  Revolution  of  the  Years  is 
also  attributed  to  him,  in  vhich  it  is  maintained  that  the 
world  was  created  when  the  seven  planets  were  m  con- 
junction in  the  first  degree  o£  Anes,  and  that  it  will  come  to 
an  end  at  a  like  conjunction  in  the  last  degree  of  Pisces 

ALBUMEN,  an  orgamc  substance  of  a  very  complicated 
structure  It  is  typical  of  a  group  of  bodies  that  have 
the  same  chemical  composition  but  very  different  pro- 
pertica..    The   principal  varieties   are  named    albumen, 


fibnn,  and  casein  They  are  dometimeft  called  tbe  hiito 
genetic  bodies,  because  they  are  essential  to  the  buildm; 
up  of  the  animal  organism  The  vegetable  kiDgdoD  i 
the  onginai  source  of  the  albumeooid  group  of  suhstaoca. 
In  plants  the  albumen  is  found  m  greatest  quantity  la 
the  seed  The  mean  average  percentage  cumposidoo  d 
the  albumenoids  is  as  follows — 

Osrhon, -. 

Hydrogen. -—••>  ..~..*.~  ^...   ....  ^. ...... 

Nitrogen ^   

Sulphur, 

Oxygen, — -... 


6S-8 

!5-7 

1-2 

22-3 


The  tme  chemical  formula  of  these  bodies  is  uoioiovL 
but  if  we  regard  the  sulphur  as  replacing  oxygen,  the: 
'tiie  timpUA  empirvcoL  formula  is  C^H^cO, 

All  die  aibumenoid  bodies  are  capable  of  existing  n  tvc 
forms— ^a)  soluble,  (6)  insoluble  They  belong  to  the  cl» 
of  bodies  called  cnllnide.  and  easily  pass  from  tbi;  oo6  ero 
dition  mto  the  other  Whether  in  the  soluble  or  lOMtohf 
condition,  they  are  easily  dissolved  by  caustic  potash,  \'^(' 
may  be  precipitated  by  the  addition  of  acetic  acid  Ty 
soluble  vaneties  are  coagulated  by  aicofeoi  ana  preripitate: 
by  salts  of  copper,  lead,  and  mercury  Strong  sulphuric  vit 
dissolves  them,  with  the  production  of  leucme.  tymcse 
and  ammoniacal  ealta  Strong  nitnc  acid  producer  il 
thear  solutions  e  ooagulum  of  a  bright  oracgv  ooioci 
fUid  tlien  gradually  dissolves  it  «^tb  efferveftccsec  k 
solution  of  nitrate  of  mercury,  wbeo  heated  with  ut 
members  of- the  group,  produces  a  deep  red  cotour.  ird 
this  js  one  of  the  most  debcate  tests  Some  vaneuo  ^ 
albumen  coagulate  when  heated  AI)  th^  albuDevK 
bodies  are  amorphous,  and  may  be  kept  when  dry  tor  ut 
length  of  time,  but  when  moist  they  rapidly  putrefy,  a:: 
produce  a  sickening  odoui  Among  the  products  ct 
putrefaction  are  round  leucine  and  tymsuie.  and  earbocs:« 
butyrate,  valerate,  and  sulphide  of  ammomum  The  raO' 
ness  with  which  these  bodies  change  id  the  oaoist  coc 
dition  produces  the  digestive  and  other  ferments  lo  '^ 
body,  and  the  synaptase.  diastase,  and  atp^'^""  whidi  t 
find  in  planta  The  special  properties  of  albumen,  fibic^ 
and  casein  will  be  descnbed  m  the  article  Cbemistry.  Fits 
its  property  of  coagulating  when  heated,  albumen  is  emplajoi 
m  the  arts  to  remove  colouring  matters  from  hquids 

ALBUQUERQUE,  a  town  of  Spain,  m  the  piomceri 
Bad^oa^  9  miles  from  the  frontiers  of  Portugal  Sitcit^<^ 
on  an  eminence,  it  is  defended  by  an  almost  impiegist^ 
f ortieSB  built  on  a  high  muuntaia  It  was  taken  by  ^ 
aUies  of  Charles,  at  that  tune  a  competitor  for  the  S(»di^ 
throne,  in  1705,  but  was  restored  to  the  Spanish  crovus 
1715.  It  has  wooDen  and  hnen  manufactures,  and  a^^ 
cattle  and  fruita     Population,  7000. 

ALBUQUERQUE,  Axphonso  d'  (in  Portngnese  Af^- 
d*Alboguerque),  sumamed  "The  Great,"  and  "The  Pora 
guese  M.ars,"  was  bom  in  1453  at  Alexandria,  near  li^ 
Thfough  his  father,  Goozaivo,  who  held  an  onpart^' 
position  at  court,  he  was  connected  by  illegitimate  descs:' 
with  the  royal  family  of  Portugal,  and  through  his  motbc, 
Dona  Leonora  de  Menezes,  he  could  claim  kindred  ^^ 
Zarco  and  other  illustnous  navigators  He  was  eduai^ 
at  the  court  of  Alphonso  V.,  and  after  the  death  of  tbr 
monarch  seems  to  have  served  for  some  time  m  Afno 
On  lus  return  he  was  appointed  estribeiro^wjr  (cb^ 
equeny)  to  Joat  II  In  1 503  he  set  out  on  his  first  exp^ 
dition  to  the  East,  which  was  to  be  the  scene  of  his  t^^ 
tnumphs  In  company  with  his  kinsman  Francisco  l^ 
sailed  round  the  Cape  of  Good  Hope  to  India,  and  ^^ 
cecded  in  establishing  the  king  of  Cochin  secat} 
on  his  throne,  obtaining  m  return  for  this  sernct  Jfi 
mission  to  build  a  Portuguese  fort  at  Coduiu  and  tttt 
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layiog  the  fomuktion  of  }ug  fioantry'e  empire  in  the  East 
He  returned  home  in  July  1504,  and  was  weQ  received 
hj  King  Edunannel,  who  entrosted  him  with  the  command 
of  a  squadron  of  five  vesselB  in  the  fleet  of  sixteen  which 
sailed  for  India  in  1506  under  Tristan  da  Cunha.    After 
a  series  of  successful  attacks  on  the  Moorish  cities  on  the 
cast  coast  of  Africa,  Albuquerque  separated  from   Da 
Cunha,  and  sailed  with  his  squadron  against  the  island  of 
Ormuz,  in  the  Persian  Gulf,  which  was  then  one  of  the 
rhiof  centres  of  commerce  in  the  East     He  arrived  on  the 
25tb  September  1507,  and  soon  obtained  possession  of  the 
island,  though  he  was  unaUe  long  to  maintain  his  position. 
With  his  squadron  increased  by  three  vessels,  he  reached 
the  Malabar  coast  at  the  close  of  the  year  1508,  and  im 
mediately  made  known  the  commission  he  had  received 
from  the  king  empowering  him  to  supersede  the  governor 
Almeida.    The  latter,  however,  refused  to  recognise  Albu- 
querque's credentials,  and  cast  him  into  prison,  from  which 
he  was  only  relea8e<L  after  three  months'  confinement,  on 
the  arrival  of  the' grand  marshial  of  Portugal  with  a  large 
fleet.      Almeida    having   returned    home,  Albuquerque 
speedily  showed  the  eneigy  and   determination  of  his 
character.    An  unsuccessful  attack  upon  Calicut  in  Janu* 
ary  1510,  in  tvhich  the  commander-in-chief  received  a 
severe  wound,  was  immediately  followed  by  the  investment 
and  capture  of  Qosl    Albuquerque,  finding  himself  unable 
to  hold  the  town  on  his  fint  occupation,  abcmdoned  it  in 
August,  to  return  with  reinforcements  in  November,  when 
he  obtained  undisputed  possession.     He  next  directed  his 
forces  against  Malacca,  which  he  subdued  after,  a  severe 
struggle.    He  remained  in  the  town  nearly  a  year  in  order 
to  strengthen  the  position  of  the  Portuguese  power.     In 
1512  he  sailed  for  the  coast  of  Malabar.     On  the  voyage 
a  violent  storm  arose,  'Albuquerque's  vessel,  the  "  Flor  de 
la  Mar,"  which  carried  the  treasure  he  had  amassed  in  his 
conquests,  was  wrecked,  and  he  himself  barely  escaped 
^th  hia  Ufe.     In  September  of  the  same  year  he  arrived 
at  Goa,  where  he  quickly  suppressed  a  serious  revolt 
headed  by  Idalcan,  and  took'  such  measures  for  the  security 
and  peace  of  the  town  that  it  became  the  most  flourishing 
of  the  Portuguese  settlements  in   India.    Albuquerque 
^  been  for  isome  time  under  orders  from  the  home 
govomment  to  undertake  an  expedition  to  the  Red  Sea, 
in  order  to  secure  that  channel  of  communication  exclu- 
sively to  Portugal     He  accordingly  laid  siege  to  Aden  in 
1513,  but  was  repulsed ;  and  a  voyage  into  the  Red  Sea, 
the  first  ever  made  by  a  European  fleet,  led  to  no  sub- 
stantial results.     In  order  to  destroy  the  power  of  Egypt, 
he^'is  said  to  have  entertained  the  idea  of  diverting  the 
course  of  the  Nile,  and  so  rendering  the  whole  country 
barren.    His  last  warlike  undertaking  was  a  second  attack 
upon  Oriauz  in  1515.    The  island  yielded  to  him  without 
f^sistance,  and  it  remained  in  the  possession  of  the  Portu- 
guese until  1622.     Albuquerque's  great  career  had  a  pain- 
ful and  ignominious  close.     He  had  several  enemies  at 
the  Portuguese  court  who  lost  no  opportunity  of  stirring 
pp  the  j^ousy  of  the  king  against  him,  and  his  own 
injudicious  and  arbitrary  conduct  on  several  occasions 
aen-ed  their  end  only  too  well     On  his  return  from 
Ormuz,  at  the  entrance  of  the  harbour  of  Goa,  he  met  a 
vessel  from  Europe  bearing  despatches  announcing  that 
he  was  superseded  by  his  personal  enemy  Soarez.     The 
blow  was  too  much  for  him,  and  he  died  at  sea  on  the 
16th  December  1515.     Before  his  death  he  wrote  a  letter 
to  the  king  in  dignified  and  affecting  terms,  vindicating 
bis  conduct  and  daiming  for  his  son  the  honours  and 
rewards  that  were  justly  due  to  himself.     His  body  waa 
buried  at  Goa  in  the  Church  of  Our  Lady,  and  it  is  per-^ 
baps  the  most  convincing  proof  possible  of  the  justice  of 
hia  administration/ that,  many  years  after,  Moors  and 


Hindoos  used  to  go  to  his  tomb  to  invoke  protection 
against  tho  ii^justice  of  his  successors.  The  king  of  Por- 
tugal was  convinced  too  lata  of  his  fidelity,  and  endeav- 
oured  to  atone  for  the  ingratitude  with  which  he  had 
treated  him  by  heaping  honours  upon  his  natural  son 
Affbnso.  The  latter  published  a  selection  from  his  father's 
papers,  under  the  title  C<mmentario9  do  Orande  Afoiuo 
d'Alboquerque, 

ALGOUS,  one  of  the  great  lyric  poets  of  Greece,  was 
a  native  of  Mitylene  in  Lesbos,  and  flourished  about  the 
year  600  aa  From  the  fragments  of  his  poems  which 
have  come  down  to  us  we  learn  that  hia  life  was  greatly 
mixed  up  with  the  political  disputes  ^nd  internal  feuds 
of  his  native  city.  He  sided  with  the  nobles,  and  took 
an  active  part  against  the  tyrants,  who  at  that  time  set 
themselves  up  in  Mitylene.  He  was  gbliged,  in  conse* 
quence,  to  quit  his  native  country,  and  spend  the  rest  of 
his  life  in  exile.  The  date  of  his  death  is  unknown.  His 
poems,  which'  werd  composed  in  the  iGoiian  dialect,  were 
collected  afterwards,  and  apparently  divided  into  ten 
books.  The  subjects,  as  we  can  still  see  from  the  frag- 
ments, were  of  the  most  varied  kind :  some  of  his  poems 
were  hvmxis  tq^  the  gods ;  others  were  of  a  martial  or 
poUtical  character ;  others  again  breathed  an  ardent  love 
of  liberty  and  hatred  of  the  tyrants ;  and  lastly,  some  were 
of  an  erotic  kind,  and  appear  to  have  been  particularly 
remarkable  for  the  fervour  of  the  passion  they  described. 
Horace  loofah  upon  Alcieus  as  his  great  model,  and  has,  in 
one  passage  (Od,  iL  13.  26,  et  sqq.)  given  a  fine  picture  of 
the  poetiGal  powers  of  the  iEolian  bard.  The  care  which 
Alcaetis  bestowed  upon  the  construction  of  his  verses  war 
probably  the  reason  why  one  kind  of  metre,  the  Alcaic, 
was  named  after  him.  Not  one  of  hia  compositions  has 
come  down  to  us  entire,  but  a  complete  collection  of  all 
the  extant  fragments  may  be  found  in  Beit's  Poetct 
Lyrici  GrCBci,  Lipsie,  1852,  8vo. 

ALCJAICS,  in  Ancieni,  Poetry,  a  name  given  to  several 
kinds  of  verse,  from  Alc»us,  their  reputed  farventor.  The 
first  kind  consists  of  five  feet,  viz.,  a  spondee  or  iambic, 
an  iambic,  a  long  syllable,  and  two  dactyles ;  the  second 
of  two  dactyles  and  two  trochees.  Besides  these,  which 
are  called  dactylic  Alcaics,  there  is  another,  simply  styled 
Alcaic,  consisting  of  an  epitrite,  two  choriambi,  and  a 
'bacchius,  thus — 

(hir  timet /ta\vum  Tiberim  \  tcmgtiH,  eur  |  olivum  f 

The  Alcaic  ode  is  composed  of  several  strophes,  each.con- 
sisting  of  four  verses;  the  first  two  of  which  are  always 
alcalca  of  the  first  kind;  the  third  verse  is  aiA iambic 
diameter  hypercatalectic,  consisting  of  four  feet  and  a 
long  syllable;  and  the  fourth  verse  is  an  alcalc  of  the 
second  kind.  The  following  strophe  is  of  this  species, 
which  Horace  calls  '*Alcaet  minaeet  camenoB'* — 

l/bn  possidentem  muUa  vocamrts 
Recti  beatum;  redvus  occupat 
Nomen  beatif  qut  deorum 
Muneribns  sapienter  tUi. 

ALCAIDE,  or  Alcayde,  a  word  of  Moorish  origin, 
being  derived  from  the  Arabic  kdda,  to  head,  which  was 
applied  by  the  Spanish,  the  Portuguese,  and  the  Moors  to 
the  mUitaiy  officer  appointed  te  take  charge  of  a  fortress 
OT  prison.     See  Alcalde. 

ALCALA  DE  GUADAIRA.  a  town  of  Spain,  in  the 
province  of  Seville,  Andalusia,  situated  on  the  Guadains 
7  miles  E.  of  Seville.  It  contains  an  old  castle  and  other 
Moorish  remains ;  but  it  is  now  chiefly  remarkable  for  the  * 
excellent  quality  of  its  bread,  whence  the  epithet  d^  lot 
Panaderos,  sometimes  applied  to  it  Neariy  the  whole  ai 
the  bread  required  by  the  town  of  Seville  is  made  bera 
Population,  7000. 
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ALCALA  DE  HENARES,  an  ancient  Spanish  city  on 
tlie  river  Henarea,  17  miles  E.N.E.  of  Madrid.  It  has 
been  identified  with  the  Bdman  Ccmplutun^  which  was 
destroyed  about  the  year  1000^  and  was  tebnilt  by  the 
Moots  in  1083.  In  later  times  it"  was  renowned  for  its 
richly-endowed  nniversityy  founded  by  Celrdinal  Ximenes 
in  1510,  which,  at  the  height  of  its  prosperity,  niimbered 
more  than  10,000  students,  and  waa  second  only  to  that 
of  Salamanca.  Here  the  famous  edition  of  &e  Holy 
Bible  known  as  the  Complutauian  Polyglot  was  prepared. 
The  college  of  St  Udefonso  coujkains  a  magnificent  chapel, 
in  which  Ximenes  is  buried,  and  is  distinguished  by  its 
splendid  architecture,  pcurtly  Moorish  and  partly  Gothic. 
Alcala  is  further  celebrated  as  the  birthplace  of  the  Ger- 
man emperor  Ferdinand  L,  the  poet  Figueroa,  the  naturalist 
Bustamente  de  Ia  Camera,  the  historian  Soils,  and  last  and 
greatest  of  all,  Cervantes,  who  was  bom  here  in  1547. 
Since  the  removal  of  the  university  to  Madrid  in  1836  the 
town  has  rapidly  declined.  It  contains  a  military  academy 
and  various  public  institutions,  but  is  of  little  commercisd 
importance.    Population,  8745. 

MiCALA  LA  REAL,  a  town  of  the  province  of  Jaen  in 
Spain,  18  miles  S.W.  of  the  town  of  that  name.  It  stands 
on  a  declivity  between  two  mountain  ridges,  at  an  elevation 
of  about  3000  feet  above  the  sea.  It  possesses  a  fine  abbey. 
Its  distinctive  name  la  Eealf  the  Royal,  is  derived  from  its 
capture  in  1340  by  Alphonso  XL  of  Leon,  in  person. 
In  1810  the  Spaniards  were  defeated  here  by  the  French 
under  Sebastiam.  Some  trade  is  carried  on  at  the  place 
in  wine  and  wooL    Population,  11,521. 

ALCALDE  (from  the  Arabic  al-cadi,  the  judge),*  an 
ofiBcial  title  given  in  Spain  to  various  classes  of  functionaries 
entrusted  with  judidal  duties.  Criminal  judges,  members 
of  courts  of  appeal,  magistrates,  and  even  pariah  officers 
are  dl  known  by  the  name  alcalde— secondaiy  descrip^ve 
titles  distinguishing  their  different  positions  and  functions. 
I  It  is  to  be  observed  that  .the  woord  is  entirely  distinct  from 
Alcaide,  the  latter  being  always  emplc»yed  to  designate  a 
'military  officer. 

ALCAMENES  ('AXxafici^),  a  famous  Athenian  sculp- 
tor, a  pupil  of  Phidias,  who  is  celebrated  for  his  skill  in 
art  by  Cicero,  Pliny,  Pausanias,  Lucan,  &c.  He  flourished 
from  about  448  to  400  B.C.,  and  appears  as  one  of  the 
great  triumvirate  of  Grieek  sculptors,  Phidias,  Alcamenes, 
end  Polycletus.  He  is  said  to  have  once  competed  with 
his  master,  the  subject  being  a  statue  of  Minerva.  In  this 
attempt  the  style  of  Alcamenes  was  exquisite  in  finish, 
but  he  had  overlooked  the  consideration  that  the  statue  was 
to  be  placed  on  a  high  column,  and  there  his  work  would 
not  bear  comparison  with  that  of  his  great  master.  His 
statue  of  Venus  Urania,  in  the  temple  of  that  deity  at 
Athens,  was  reckoned  his  masterpiece. 

ALCAMO,  a  city  of  Sicily,  in  the  Italian  province  of 
Trapani,  is  situated  22  miles  E.  of  Trapani,  near  the  Gulf 
of  Castellamare  It  lies  in  a  district  of  peculiar  fertility, 
•which  produces  some  of  the  best  wines  in  the  island.  The 
town  is  pleasantly  situated  on  elevated  ground,  but  its 
internal  appearance  is  mean  and  dirty,  It  contains  a  vezy 
strong  castle,  and  many  churches  and  monasteries.  Near 
it  are  the  ruins  of  Uie  ancient  SegesUi^  including  a  Doric 
temple  and  a  theatre  in  good  preservation;  and  there  are 
also  on  the  neighbouring  lull  Moorish  towera  and  other 
remains,  standing  as  memorials  of  the  Saracen  occupation 
of  Sicily.    PopcOation  (1865),  19,518. 

ALCANTAJSA,  the  andent  Norba  djBsaarea^  a  town  of 
Spain,  in  the  province  of  Caeeres,  on  a  rocky  height  on 
the  left  bank  of  the  Tagns.  '  Alcantara  (in  Arabic,  ike 
bridge)  derived  its  name  from  the  magnificent  Homan 
bridge  whkh  spanned  the  Tagus  at  this  point,  and  which 
was  aiected,  according  to  the  inscription,  A.l>.  104,  in 


honour  of  the  emperor  Trajan*  who  was  a  native  of  Spun. 
This  remarkable  structure  is* built  entirely  of  Uodu  of 
granite  without  cement,  and  consisted,  uiitQ  its  partial 
deetructiob,  of  six  arches  of  various  span,  irith  s  total 
length  of  670  feet  and  a  height  of  210  feet  The  second 
arch  on  the  right  bank  was  blown  up  by  the  English  in 
1809,  and,  although  temporarily  reconstructed,  was  again 
destroyed  in  1836  to  prevent  the  passage  of  the  Cariist 
troopa.  The  bridge  has  never  since  been  repaired;  and  it 
is  a  striking  illustxation  of  the  want  of  public  spirit  in 
Spain  that  tiie  river  is  crossed  by  means  of  a  ferry-boat  in 
the  ne^hbourhood  of  this  grand  engineering  work,  which 
it  is  a  national  duty  to  preserve  IQie. population  of  the 
town  is  4200. 

ALCANTARA,  a  seaport  of  Brazil,  Id  the  prorince  of 
Maranh2o,  on  the  bay  of  San  Marcos.  .  It  has  a  tolerable 
harbour;  and  excellent  cotton  is  grown  in  the  vicinitf, 
forming  the  chief  article  gf  oonmiercei  Rice  and  salt, 
obtained  from  the  neighbouring  lagoons,  are  also  exported. 
Population,  10,000. 

ALCANTARA^  Knighjb  of  (la  CahaUeria  de  Alci» 
lara)j  an  order  of  knights  of  Spain,  instituted  about  1155 
▲.D.  by  the  brotiiers  Don  Snares  and  Don  Gomez  de  Bar- 
rientos  for  protection  against  the  Moors.  In  1 1 7  7  they  were 
confirmed  as  a  religious  order  of  knighthood  under  Bene- 
dictine rule  by  Pope  Alexander  IIL  Until  about  1213 
they  were  known  as  the  Knights  of  San  Julian  del  Fereyio] 
but  when  the  defence  of  Alcantara,  newly  wrested  from 
the  Moors  by  Alphonso  IX.  of  Castile,  was  entrusted  to 
them,  they  took  their  name  from  that  city.  For  s  cod- 
siderable  time  they  were  in  some  degi^  salrject  to  the 
grand  master  of  the  kindred  order  of  Calatr&va.  Ulti- 
mately, however,  they  asserted  their  independence  by 
electing  a  grand  master  of  their  own,  the  first  holder  of 
the  office  being  Don  Diego  Sanche.  laming  the  rak  (rf 
thirty-seven  successive  grand  masters,  similarly  chosen,  the 
influence  and  wealth  bf  the  order  gradually  increased  until 
the  Knights  of  Alcantara  were  almost  as  powerful  as  the 
sovereign.  In  1494-5  Juan  de  Zuniga  was  preniled 
upon  to  resign  the  grand  mastership  to  Ferdinand,  who 
thereupon  vested  it,  as  he  had  already  done  that  of  two  other 
orders,  in  his  own  person  as  king;  and  this  arrangement  vas 
ratified  by  a  bull  of  Pope  Alexander  YL,  and  was  dedand 
permanent  by  Pope  Adrian  VL  in  1523.  The  yearly 
income  of  Zuniga  at  the  time  of  his  resignation  amoonted 
to  150,000  ducats.  In  1540  Pope  Paul  IIL  released  the 
knights  from  the  strictness  of  Benedictine  rule  by  giving 
them  permission  to  marry,  though  second  marriage  wis 
forbidden.  The  three  vows  were  henceforth  <Mii»tui, 
castitas  cof^ugalis,  and  conversio  morum.  In  mbdem  times 
the  history  of  the  order  has  been  somewhat  chequered. 
When  Joseph  Bonaparte  became  king  of  Spsin  in  1808,  be 
deprived  the  knighta  of  their 'revenues,  which  were  onlr 
partially  recovered  on  the  restoration  of  Ferdinand  VC. 
in  1814.  The  order  ceased  to  exist  as  a  spiritual  body  is 
1835,  though  it  is  still  recognised  in  its  civil  capacity. 

ALCABAZ,  a  small  town  in  Spain,  in  the  prorinee  of 
Albacete,  34  miles  W.S.W.  of  the  town  of  that  name.  It 
stands  on  very  hilly  ground  near  the  river  QnadBnneni) 
and  has  the  xemains  of  a  once  strong  castle  and  of  a  ws^ 
nificent  Homan  aqueduct  Weaving,  iron-founding,  sai 
agriculture  are  the  chief  branches  of  industry.  Copper 
and  sine  are  found  in  the  vicinity.    Population,  7325. 

ALCAVALA,  a  duty  formerly  charged  in  Spain  and  its 
colonies  on  all  transfers  of  property,  whether  pnUic  a 
private.  ItwasoriginallyimposedbyAli^nsoXltofleeaie 
freedom  from  the  Moors  in  1341,  as  an  a(f  wlorem  tax^ 
10,  increased  afterwards  to  14  per  cent|  on  the  sdlnig 
prfte  of  all  commodities,  whether  taw  or  mannfiotaRd, 
which  was  chargeable  as  often  as  they  were  eeU  cr  ex* 
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changed.  It  subjected  every  farmer,  every  manufacturerp 
every  merchant  and  shopkeeper,  to  the  continual  visits  and 
examination  of  the  tax-gatherers,  whose  number  was  neces- 
sarily very  great  This  monstrous  impost  was  permitted 
to  ruin  the  industry  and  commerce  of  the  greater  part  of 
the  kingdom  down  to  the  invasion  of  Napoleon.  Catalonia 
and  Aragon  t>urchased  from  Philip  V.  an  exemption  from 
the  alcavaU,  and,  though  still  burdened  with  other  heavy 
taxes,  were  in  a  comparatively  flourishing  state,  in  con- 
aequence  of  their  exemption  from  this  oppressive  duty. 
(See  M'CuUoch  On,  Taxation.) 

ALCAZAR  DE  SAN  JUAN,  a  Spanish  town,  in  the 
province  of  Ciudad  Real,  45  miles'  N.E.  of  Ciudad  Real, 
and  on  the  railway  between  Alicante  and  Madrid.  It  is  a 
well-built  town,  and  has  manufactures  of  soap,  saltpetre, 
and  gunpowder.  This  is  the  Alee  of  the  Romans,  taken 
by  T.  Scmpronius  Gracchus  180  a  a     Population,  7800. 

ALCAZAR  KEBIR,  a  city  of  Marocco  in  Africa,  80 
miles 'N.W.  of  Fez.  It  was  formerly  of  great  note  as  the 
magazine  and  place  of  rendezvous  for  the  Moorish  invasions 
of  Spaia  It  is  now  greatly  decayed,  probably  on  account 
of  its  low  and  unhealthy  situation.  Not  far  from  the  city  is 
the  river  Elmahassen,  famous  for  the  battle  fought  in  1578 
between  Sebastian,  king  of  Portugal,  and  the  Moors,  in 
which  the  Portuguese  were  defeated  and  their  king  slain. 
Population,  6000. 

ALCESTER,  pronounced  Attsier,  a  market  town  in  the 
county  of  Warwick,  situated  at  the  junction  of  the  Arrow 
and  AIne,  14  miles  W.S.W.  of  Warwick.  Its  position  on 
the  Roman  way  known  as  the  Ickenild  Street,  and  the  dis- 
coveiy  of  numerous  remains  of  ancient  art,  as  well  as  urns 
and  coins,  make  it  sufficiently  evident  that  this  was  a 
Roman  encampment  A  monastery  was  founded  here  in 
il40;  but  the  building  has  totally  disappeared,  though 
sufficient  vestiges  remam  to  indicate  its  site.  •  The  church 
is  a  fine  building,  and  contains  several  interesting  monu- 
ments, one  o  f  which,  to  the  marquis  of  Hertford,  is  by 
Chantrey,  and  is  in  the  best  style  of  that  sculptor.  The 
tonm  possesses  a  free  grammar  school  and  an  elegant 
market-halL  Employment  is  afforded  to  about  1200  of 
the  inhabitants  in  the  manufacture  of  needles,  which  is  the 
chief  branch  of  industry.  Fish-hooks  are  also  manufactured. 
Population  of  parish,  2363. 

ALCESTIS,  or  Alceste,  the  daughter  of  Pelias  and 
Anaxibia,  and  wife  of  Admetus,  king  of  Pherse  in  Thessaly. 
She  consented  to  die  in  place  of  her  husband,  and  was 
afterward  restored  to  life  by  Hercules.  This  beautiful 
instance  of  conjugal  devotion  forms  the  subject  of  one  of 
tho  best*  plays  of  Euripides,  the  Alcestis,  which  furnish^ 
the  basis  for  Robert  Browning's  Bdlauslion's  Adventure. 

ALCHEMY,  Chemy,  or  Hermetics.  Considering  the 
present  state  of  the  science  and  the  advance  of  public 
opinion,  the  old  definition  of  alchemy  as  tho  pretended  art 
of  naaking  gold  is  no  longer  correct  or  adequate. 

Modem  science  dates  from  three  discoveries — ^that  of 
Copernicus,  the  effect  of  which  (to  borrow  St  Simon's 
words)  was  to  expel  the  astrologers  from  the  society  of 
astronomers;  that  of  Torricelli  and  Pascal,  of  the  weight 
of  the  atmosphere,  a  discovery  whitih  was  the  foundation 
ol  physics;  lastly,  that  of  Lavoisier,  who,  by  discovering 
oxygen,  destroyed  the  theory  of  Stahl,  the  last  alchemist 
who  can  be  excused  for  not  being  a  chemist 

Before  these  three  gmnd  stages  in  the  progress  of  science, 
the  reign  of  astrology,  magic,  and  alchemy  was  universal 
and  almost  uncontested.  Even  a  genius  like  Kepler,  who 
by  his  three  great  laws  laid  the  foundations  for  the  Coper- 
nica&  ^stem,  was  guided  in  his  investigations  by  astro- 
logical and  cabalistic  considerations.  Hence  it  follows 
that  a  philosophical  history  of  modem  science  is  certain 
to  fall  into  the  opposite  superstition  of  idolising  abstract 


reason,  if  it  does  not  do  full  juftico  to  tliis  long  and*  ener- 
getic intellectual  struggle  which  begnn  in  India,  Greece, 
and  Egypt,  and,  continuing  through  the  dark  ages  down 
to  the  very  dawn  of  modern  enlightenment,  preceded  and 
paved  the  way  for  the  three  above-mentioned  discoveries, 
which  inaugurated  a  new  era. 

It  was  the  alchemists  who  first  stated,  however  con- 
fusedly, the  problems  which  science  is  still  engaged  in 
solving ;  and  to  them,  in  conclusion,  we  owe  the  enormous 
service  of  removing  the  endless  obstructions  which  i 
purely  rationalistic  method,  born  before  its  time  and  soon 
degenerating  into  verbal  quibbles  and  echokstic  jargon, 
had  placed  in  the  path  of  human  progress. 

Alchemy  was,  we  may  say,  the  sickly  but  imaginative 
infancy  through  which  modem  chemistry  had  to  pass  before 
it  attained  its  majority,  or,  m  other  words,  became  a  posi- 
tive science.  The  search  for  gold  was  only  one  crisis  in 
this  infancy.  This  crisis  is  over,  and  alcl^my  is  now  a 
thing  of  the  past  There  is  no  longer  any  need  to  exhort 
adventurous  spirits,  who  hope  to  find  Golconda  at  tho 
bottom  of  their  cmcibles,  to  leave  such  visions  and  turn  to 
the  safer  paths  of  science  or  industry.  The  battle  has  been 
fought  and  won,  the  problem  of  the  unity  of  chemical 
elements  or  simple  bodies  belongs  rather  to  the  province 
of  metaphysics  than  to  that  of  experimental  science.  If 
here  and  there  an  honest  student  of  the  black  art  still 
survives,  he  is  regarded  as  a  mad  but  harmless  enthusiast; 
and  as  for  the  pretended  searchers  for  the  philosopher's 
stone,  they  are,  if  possible,  less  interesting  objects  than  the 
dupes  they  still  continue  to  cheat  Thus  the  full  time  is 
come  for  applying  to  the  occult  sciences  the  same  searching 
analysis  to  which  the  other  myths  of  prehistoric  times 
have  been  so  rigorously  subjected.  To  trace  its  earliest 
beginnings,  to  investigate  its  development  by  the  aid  of 
modem  criticism,  is  the  province  of  physical  science,  no 
less  than  of  the  sister  science  of  morals.  Nay>  more,  we 
shall  find  that  both  had  a  common  origin.  Those  ancient 
cosmogonies,  those  poetical  systems  which  the  genius  of 
each  nation  and  race  has  struck  out  to  solve  the  problem 
of  the  universe  and  of  the  destiny  of  mankind,  were  the 
germs  of  science  no  less  than  of  literature,  of  philosophy 
as  well  SB  of  religion.  And  as  in  the  infancy  of  science 
its  various  branches  were  confused  and  confounded,  so  in 
a  like  stage  of  society  we  often  find  the  same  person  uniting 
the  parts  of  philosopher,  savant^  and  priest  Besides  this, 
it  is'  evident  that  in  the  absence  of  all  scientific  apparatus 
or  instruments,  the'  ancients,  if  they  had  limited  them- 
selves to  the  exercise  of  their  reason,  must  have  remained 
observers  and  nothing  more.  It  is  true  they  did  observe, 
and  that  widely  and  well ;  but  observation  alone,  even 
when,  aided  by  the  strongest  and  subtlest  reason,  can 
lead  to  nothing  but  contradictory  theories,  irreconcilable, 
because  they  cannot  be  verified.  And  it  is  not  in  human 
nature  to  remain  a  simple  spectator.  Curiosity  was  first 
excited  by  fancy  (and  the  fancy  of  primitive  man,  we  must 
remember,  was  far  more  active  and  vigorous  than  ours), 
and  when  it  found  itself  baffled  by  a  natural  reaction,  it 
had  recourse  to  divination. 

In  a  word,  the  ambition  of  these  earliest  philosophers 
was  more  intense,  because  its  sphere  was  narrower.  In 
the  first  stages  of  civilisation  the  magician  was  the  man  of 
science.  The  mysteries  of  this  magic  art  being  inseparable 
from  those  of  religion  and  philosophy,  were  preserved,  as  it 
were,  hermetically  scaled  in  the  adyta  of  the  temple.  Its 
philosophy  was  the  cabala.  \Ve  must  consequently  look 
on  the  various  cabalas  or  oral  traditions,  transmitted  from 
age  to  age  as  the  oracles  of  various  faiths  and  creeds,  as 
constituting  the  elements  of  that  theory  which  the  Jewish 
cabala  promulgated  some  centuries  later  in  a  condensed 
and  mutilated  form.   Astrology  and  magic  were  the  efforts 
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made  ioi  various  waya  to  verify  and  apply  this  theory ; 
magic,  indeed,  or  rather  magical  power,  was  at  starting 
purely  cosmogonie,  t.e.,  regarded  as  an  attribute  of  Qod 
or  nature,  before  it  was  counterfeited  by  the  magicians  of 
various  countries.  But,  as  St  Simon  has  well  observed, 
chemical  phenomena  are  much  more  complicated  than 
astronomical — the  latter  requiring  only  observation,  the 
former  experiment — and  hence  astrology,  preceded  alchemy 
Bu^  there  was  then  no  hard  and  fast  line  between  the 
several  branches  of  science,  and  hence  the  most  opposite 
were  united,  not,  as  now,  by  a  common  philosophical  or 
philanthropical  object,  but  by  reason  of  their  common 
theological  origio.  Thus,  alchemy  was  the  daughter  of 
astrology,  and  it  was  not  till  the  end  of  the  16th  century 
A.D.  that  she  passed  from  a  state  of  tutelage.  Just  in  the 
same  way  medicine  as  a  magical  or  sacred  art  was  prior  to 
alchemy;  for,  as  was  natural,  before  thinking  of  forming 
new  substances,  men  employed  abre^y  existing  herbs, 
stones,  drugs,  perfumes,  and  vapours.  The  medical  art  was 
indissolubly  bound  up  with  astrology,  but,  judging  from 
the  natural  inventiveness  of  the  ancients,  we  should  have 
expected  beforehand  that  chemical  preparations  would  have 
played  a  more  important  part  among  the  instruments  of 
priestly  thaumaturgy. 

As  ia  the  middle  ages  invention  busied  itself  with  infitruments 
of  torture,  and  as  in  our  days  it  is  taken  up  almost  as  much  with 
the  destructive  engines  of  war  as  with  the  productive  arts  of  peace, 
60  in  those  early  ages  it  applied  itself  to  Uie  fabrication  of  idols, 
to  the  mech&nism  and  theatrical  contrivances  for  mysteries  and 
religious  ceremonies.  There  was  then  no  desire  to  communicate 
discoveries ;  science  was  a  sort  of  freemasonry,  and  silence  was  effect* 
Mnlly  secured  by  priestly  anathemas ;  men  of  science  were  as  jealous 
of  00*  another  as  they  were  of  all  other  classes  of  society.  If  we 
wish  to  form  a  clear  picture  of  this  earlicist  stage  of  civilisadon,  an 
o^e  which  represents  at  once  the  naiveU  of  childhood  and  the  suspi- 
cious reticence  of  senility,  we  must  turn  our  eyes  to  the  priest,  on 
tiic  ouc  hand,  claiming  as  his  own  all  art  and  science,  and  com- 
manding respect  by  his  contemptuous  silence ;  and,  on  tlic  other 
hand,  to  the  mechanic  plying  the*  loom,  extracting  tho  Tyrian  dye, 
piuctising  chemistry,  though  ignorant  of  its  very  name,  despised 
and  oppressed,  and  onl^  tolerated  when'  he  furnished  Rdi^on  with 
her  trappings  or  War  with  arms.  Thus  the  ^owth  of  chemistry  was 
slow,  and  by  Teason  of  its  backwardness  it  was  longer  than  any 
other  art  in  ridding  itself  of  the  leading-strings  of  magic  and  astro- 
logy. Practical  discoveries  must  have  been  made  many  times  with- 
out science  acquiiing  thereby  any  new  fact  For  to  prevent  a  new 
discovery  from  being  lost  there  must  be  such  a  combination  of 
favourable  circumstances  as  was  rare  in  tltnt  ago  and  for  many 
succeeding  aces.  There  must  be  publicity,  and  publicity  is  of  quite 
recent  growth ;  the  application  of  the  discovciy  must  be  not  only 

ifussible  but  obvious,  as  satisfyinc;  some  want  But  wants  are  only 
elt  as  civilisation  progresses.  JSior  is  this  all  ^  for  a  practical  dis- 
covery to  become  a  scientific  fact,  it  must  serve  'to  demonstrate  the 
error  of  on^  hypothesis,  and  to  suggest  a  new  one,  better  fitted  for 
the  synthesis  of  existing  facts.  But  old  beliefs  are  proverbially 
obstinate  and  virulent  in  their  opposition  to  newer  and  truer  theories 
which  are  destined  to  eject  and  replace  them.  To  sum  up,  even 
in  our  own  day  chemistry  rests  on  a  less  sound  basis  than  either 
physics,  which  had  the  advantage  of  originating  as  late  as  the  17th 
century,  or  astronomy,  which  dates  from  the  time  when  the  ChaldeiOn 
shephod  hod  sufficiently  provided  for  his  daily  wants  to  find  leisure 
for  gazing  into  the  starry  neavons. 

After  this  general  introduction  we  may  now  proceed  to 
consider  the  subject  in  detail  under  the  following  heads : — 
First,  we  vnH  cast  a  rapid  glance  at  certain  cosmologies 
and  philosophical  systems,  in  order  to  bring  prominently 
before  the  reader  those  points  which  throw  light  on 
chemical  thepries.  .  Secondly,  we  will  consider  alchemy  at 
the  moment  when  it  ceased  to  be  purely  religious  and 
began  an  independent  existence ;  that  is  to  say,  during  the 
3d  and  4th  centuries  A.D.,  and  in  that  ^ity  which  was  the 
battlefield  on  which  the  various  philosophical  and  religious 
creeds  of  the  East  met  In  the  fierce  struggles  which  ensued, 
in  the  strange  alliances  which  they  there  made,  we  shall  find 
thom,by  their  mutual  recriminations,  involuntarily  revealing 
to  us  their  hidden  secrets.  As  the  darkness  of  the  middle 
ages  approaches,  we  shall  follow  our  science  in  its  journey  to 


Arabia ;  from  Arabia  we  shall  trace  it  back  to  Europe,  a&(f 
hear  it  taught  with  stammering  lips  and  feeble  tongue  by 
subtile  or  solemn  doctors.  We  shall  attempt  to  analyse  iti 
ambitious  aspirations  and  its  barren  performances.  Daring 
the  Renaissance  we  shall  seo  it  at  its  zenith,  inspired  by  a 
mad  enthusiasm  which  was  near  akin  to  genius,  an  cnthu« 
siasm  which  gave  birth  to  medicine  and  modem  chemistry. 
Lastly,  in  the  17th  and  18th  centuries  we  shall  see  it 
degenerate  into  pure  charlatanisuL  In  conclusion,  we 
shall  attempt  to  recover  the  few  grains  of  pure  ore  which 
may  be  eiLtmctcd  from  its  brokeii  alembics. 

L  CosMoooNi£sr  AHD  Pbilosophzbs. 

In  India,  as  is  well  known,  the  contempt  in  ybich  the 
caste  of  artizans  was  held  was  still  farther  increased  by  the 
tendency  of  reb'gion  to  consider  birth  and  life,  and  the 
actions  and  desires  which  are  part  and  parcel  of  man's  life, 
as  an  unmixed  evil     Consequently,  outside  the  workshop, 
practical  chemistry  can  have  made  but  little  progress. 
Nevertheless,  among  tho  priests  of  India,  as  in  hter  times 
in  Europe,  we  find  the  ordeal  of  fire  and  of  serpents 
commonly  practised.     It  follows  that  the  Brahmins  mast 
have  possessed  some  chemical  secrets  to  enable  them  to 
kill  or  save  those  they  thought  guilty  or  innocent    These 
secrets,  too,  must  from  time  to  time  have  been  divulged  by 
indiscretion  or  perfidy,  and  spread  beyond  the  temple; 
for  we  read  of  accused  persons  escaping  unharmed  from 
the  ordeal,  even  when  their  accuser  was  a  Brahmin,    fint 
the  Mussulman  traveller  of  the  9th  century,  who  has  pre- 
served this  curious  detail,  allows  that  the  trial  was  in  his 
day  becoming  more  elaborate  and  complicated,  and  that 
it  was  next  to  impossible  for  an  accused  person  to  escape. 
However  this  may  be,  it  is  certain  that  the  meditative 
genius  which  distinguishes  the  race  had,  even  before  they 
conquered  the  yellow  and  black  races,  led  theso  first 
speculators  to  certain  conceptions  which  have  an  important 
bearing  on  the  present  subject.     Some  had  conceived 
ether  as  composed  of  distinct  atoms,  others  imagined  an 
ether  decomposing  itself  into  atoms  by  the  free  play  of  its 
own  forces.     These  two  theories,  the  one  dualistic,  the 
other  unitarian,  strangely  foreshadow  the  discoveries  of 
modern 'dynamics.     We  find  tho  speculatora  of  another 
race  indulging  the  singular  fancy  that  they  could  observe 
in  atoms  what  wo  may  call  6scultations  of  the  play  of 
forces.    This,  at  any  rate,  is  the  most  natural  explanation 
of  the  term  nodes  by  which  tho  Phoenicians  designated 
atoms,     fhe  Persians,  who  considered  the  first  tree  and 
the  first  bull  as  the  two  ancestors  of  man,  discovered  in 
physics  generally  two  antagonistic  principles,  one  male,  and 
one  feioale,  primordial  fire  and  piimordial  water,  corre- 
sponding to  the  good  and  bUd  principles  of  their  religion- 
Ov.er  all  creatures  and  all  things  there  were  presiding  genii, 
Tzeds  or  Feroners.    They  had  already  formulated  the  paral- 
lelism between  the  Sepkirotk,  the  empyrean,  the  priTmia 
vwbiUf  the  firmament,  Saturn,  Jupiter,  Mars,  Sun,  Mercury, 
Moon,  and  the  parts  of  the  body,  the  brain,  longs,  heart, 
«kc.     In  this  correspondence  between  the  heavenly  bodies 
and  the  human  frame  which  the  ancient  Persians  laid 
down,  and  the  Hindu  belief  in  the  peregrination  of  sinful 
souls  through  the  animal,  vegetable,  and  even  the  mineral 
world,  till,  by  these  pilgrimages,  they  at  last  won  absorp- 
tion into  the  Deity,  or  Monctiy  we  have,  in  their  oiigiiwl 
foim,  the  two  fundamental  beliefs  of  alchemy. 

The  Greeks,  unrivalled  as.  they  were  in  poetry,  art,  aaJ 
ethics,  made  little  way  in  occult  philosophy.  The  Greek 
intellect,  precise  and  anthropomorphic,  with  QO  leaning  to 
transcendentalism,  was  a  protest  against  the  boldness  d 
oriental  metaphysics.  Thus  they  contented  themselves 
with  inventing  a  strange  gamut  of  deities  corresponding  to 
different  types  of  men.     This  gamut — Jupiter,  Satton» 
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Apollo,  Mercttzy,  Man«  and  Venua — was  afterwards  com- 
pleted in  the  cabala  by  the  addition  of  the  moon,  typifying 
the  phlegmatic  character  of  northern  races,  and  forms  a 
connecting  link  between  astrology  and  alchemy,  by  estab- 
lishing a  doable  correspondence  between  planets  of  the 
same  name  and  metals.  The  whole  was  systemaUsed  in 
the  works  of  Paracelsus  and  Bohme,  and  called  the  theory 
of  signatures.  Whether  the  Greek  philosophers  taught 
that  the  principle  of  aU  things  was  water,  like  Thales,  or 
air,  like  Anazimander,  or  air  and  water,  as  Xenophanes,  or 
the  four  elements,  earth,  air,  pie^  and  water,  as  the  school 
of  Hippocrates,  the  tendency  of  Qreek  speculation  was  tx> 
establish  those  pnrfound  distinctions  which  resulted  later 
in  the  theory  of  the  four  elements,  the  four  humours,  &c., 
which  the  disciples  <Xf  Aristotle  held.  Hippocrates,  for 
.example,  thought  that  if  man  was  coinposed  of  a  sin^^e 
element^  he  would  never  be  ill ;  but  as- he  is  composed  of 
many  dements,  complex  remedies  aafe  required.  Thus 
Hippocrates  may  be  called  an  anti-alchemist  ^  and  though 
the  theory  of  the  four  elements  reigned  supreme  through- 
out the  middle  ages,  it  easily  lent  itself  to  the  search  for 
the  philosopher's  stone  and  the  universal  pancuiea,  because 
the  oriental  idea  of  the  transmutation  of  elements,  from 
iho  time  when  the  various  systems  of  the  Esst  were 
S3mcretised  at  Alexandria  and  receivcki  their  final  4evelop- 
nient  in  Arabia  in  the  writings  of  Qeber  Rhasis  and  Ibn 
Sina  (Avicenna),  was  a  universal  article  of  baUeL  But 
even  in  the  palmiest  days  of  Qreek  anthropomorphism 
there  was  a  gradual  infiltration  of  AmtiQ  ideas,,  partly 
through  the  mysteries  of  Eleusis,  partly  through  the 
doctrines  of  certain^,  plulosophefs,  who  wore  "by  nature 
susceptive  of  barbaric  influenoes.  For,  besides*  Greece 
proper,  there  was  a  second  Greece  in  Asia  MinO^  and  a 
third  in  Italy,  not  to  mention  the  Pelasgie  tribes  who 
adhered  tenaoioualy  to  the  primitive  ideas  of  the  race. 

Among  the  Greek  phOosophere,  then,  who  appreciably  inflnenoed 
physics,  chemistry,  and  physiology  (the  three  edemas  were  then 
one),  we  ouiy  notice  in  particular — 1.  Heraditos  of  Epheeua^.  snr* 
named  the  "Obscure.'*  Maintaining  that  fire  alone  was  the  urin- 
cipte  of  all  thin^  he  regarded  generatiOQ  as  an  aacendina  road, 
».&,  a  Tolatilisation ;  and  decomposition  as  a  descending  road,  i.e., 
a  Qxation.  Here  we  have  the  first  idea  of  J  acoVs  ladder  or  *  *  Homer's 
Chain"  of  the.  alchemists.  2.  Empedodes,  who  is  indeed  the  first 
who-  mentions  the  four  elements ;  but  he  subordinates  them  as 
complex  products  to  his  primordial  indestructible  atoms,  whidi 
were  animated  by  love  and  natred.  3.  Democritos,  who,  inyesting  • 
these  atoms  With  a  movement  of  their  own,  proceeds  to  conatroSb 
the  universe  by  shocks  and  harmonies  of  shocln  or  vortices.  4. 
Ajiazagoras.  who  saw  "the  all-in-all"  (Aristotle,  Met.  4,  5),  the 
infinitaly  sceat  tuuverse  ill  the  infinitely  smdl  atom,  and  ingeni- 
ously i^prodthe  prindple  of  analogy  to  unravel  the  tangled  ucein 
of  andent  science.  5.  Aristotle,  who  added  to  tho  four  elements  a 
fifth,  etheiv  eternal  and  unchangeable,  itself  the  primum  mobile 
(Ariiit,  D$  OoUo,  1, 2).  In  the  4tl^  century  a.d.,  Nemesius,  bishop 
cof  Emesa  (ihe  modem  ffoms,  on  the  east  bank  of  the  Orontes),  is 
*oiie  Df  the  )no8t  distinguished  representatives  of  Alexandrian  syn- 
cretism. Adngle  a  notation  will  suffice  to  show  that  the  idea  of 
thd'tnasmutation  of  metals,  from  the  time  when  Platonisxn,  magic, 
and  neo-Chrittianity  were  combined  in  a  spedes  of  eciectio  mysti- 
cism, was  regarded  as  an  artideof  orthodox  belief :— "To  prevent 
the  destruction  of  elements,  or  thiiigs  which  are  compounded  of  de- 
ments,^ the  Creator  has  wisdy  ordained  that  dements  should  be 
capable  of  transmutation  one  into  the  other,  or  into  t^eir  compo- 
nent parts,  or  that  their  component  parts  should  be  resolved  again 
into  their  original  elements. '    Thus  the  perpetuity  of  things  is 


psychology  and^i^ysiology.  The  study  of  gnosticisni  would  carry 
IIS  too  far ;  and  one  more  Tjuotation  from  this  work,  which  has  long 
fallen  into  unmerited  obhvion,  will  prove  to  what  atf  extent  the 
most  scientific  theoijbis  of  this  day  were  tinged  and  vitiated  by 
snyatidsm :— "  Porpl^py,  in  his  treative  on  sensation,  tells  us  that 
vision  is  produced  ndther  by  a  cone  nor  sax  image,  nor'  any  other 
object,  but  that  the  mind,  bemg  placot  n»  rapport  with  visible 
objects,  only  sees it&eltin  these  objects,  which  are  nothing  else  than 
itself,  seeing  that  the  inind  embraces  everything,  and  that  aU  that 
existS48  notning  but  tiie  mind,  which  contains  bodies  of  all  IdndL" 


Another  step,  and  we  are  landed  in  realism.  Itk  not  tiuprisfai§ 
then,  to  find  that  the  alchemists,  while  working  in  the  laboratsry, 
aspired  at  tho  same  time  to  find  the  moral  qmnteasence  and  veri^ 
the  doctrines  of  revealed  religion.  For  mystidam  in  theory  is 
nothing  but  a  reaction  against  the  podtivism  of  reason  and  science : 
the  mvstic,  ilissatisfied  with  these,  seeks  in  nature  a  reflection  of  hi* 
inner  feelings.  And  in  practice  myatidim  rests  on  conf  udons  or  exag- 
gerations, like  those  of  rorphy  ry,  orsome  such  dictum  as  the  one  whidi 
Nemesius  quotes  with  the  following  uncritical  comment:— "Nov, 
since  Porphyry  asserts  that  there  is  but  one  reasoning  soul  for  all 
things,  he  is  right  in  saying  that  the  soul  sees  itself  in  everything.'* 

Such  vidonaries,  though  they  may  to  a  certdn  extent  have 
observed,  were  not  likdy  to  experiment  Thus,  at  Babylon,  where 
similar  theories  prevailed,  the  college  of  philoaophers  was  dividi-d 
into  three  classes,  the  "Hhartumim,"  or  soothaayefs;  the  "Am- 
phim,"  who  were  more  agriculturists  than  sodogists,  more  loolo^st^ 
than  phyddsts,  more  phyndfts  than  chemists ;  the  "MeehasphiLn,  ** 
or  doctors,  who  were  consulted  by  Che  great,  as  often  to  rid  tiiem  of 
their  enemies  as  to  cure  their  families  and  dependants;  lastly,  the 
"  Chaaedim"  or  Chaldeans,  proj^ly  so  called ;  ».«.,  the  astronomers 
or  astTolocers.  In  this  dassiocation  of  sciences  as  ponued  at  Babylon 
by-  a  peculiar  saste,  chemistry  was  little  regardeo.  Sdence  was  the 
monopoly  of  a  privileged  class  before  it  became  the  common  pro- 
perty of  the  human  race.  'A  class  is  sure  to  cling  to  a  monopoly ; 
an  individual  is  obliged  by  his  feebleness  to  impart  his  knowledge 
toothers. 

In  Egypt  the  doctrine  of  the  Palingenesis  was  symbolised  by  the 
Scarabesus,  which  suggested  to  St  Au^tine  the  following  strange 
comparison: — "JesusChristus  bonus  ills  scarabsus  mcus,  non  ea 
tantum  de  causa  quod  unigenitus,  quod  ipsemet  sui  auctor  mor- 
talium  spedem  induxerit,  sed  quod' in  hae  Cece  nostra  sese  volutarit 
et  ex  ipsa  naad  homo  voluerit 

These  ideas,  which  St  Augustine  borrowed  from  the  religious 
beliefs  of  E^ypt,  were  adopted  by  certain  .dchemists ;  and  E^ypt, 
which  saw  m  the  ScarabsBos  "the  Father,  Man,  a  world  of  trial,  a 
ladder  whereby  fallen  souls  may  rise,'.'  justly  claimed  to  be  the 
birthplace  of  andent  diemistiy,  to  whidi  it  assigned  a  peculiar  rank, 
calling  it  the  "sacred  art"  But  dthough  certain  Egyptian  priests 
may  fitve  spiead  the  report  that  they  owed  their  enormous  fortunes 
to  their  knowledge  of  chemical  secrets,  this  veneration  produced  but 
few  pradical  results. '  It  was,  however,  this  report  wmch  made  the 
emperors  Severua  and  Diodetian  issue  an  edict  that  all  their 
ioagical- books  shoold  be  burned. 

n.  The  Sagb£d  Abt. 

Pa^nism,  at  the  time  when  it  was  engaged  in.  its  last 
straggle  wiUi  Christianity,  had  long  ceased  to  be  exdu- 
dvely  Greek  or  Roman.  It  had  assimilated  Mithratic, 
Chaldean,  and  Egyptian  mysteries,  and  even  allied  itself 
to  a  certain  extent  with  the  Helleno-Hebraism  of  the 
Cabala.  It  was  not  likely,  then,  to  reject  what  purer  * 
times  would  have  regarded  as  an  utter  profanation.  The 
narrow  ground  on  which  the  battle  was  fought,  the  intel- 
lectual affinities  between  such  men  as  St  Basil  and  the 
emperor  Julian  rendered  the  straggle  as  ^espeiate  and  san- 
guinary as  any  straggle  can  be  when  the  combatants  are 
only  rival  creeds.  The  sacred  and  divine  art  (r«xvi7  Btia 
Kol  upa),  the  sacred  science  (In-urnffxrj  Upd),  was  one  of  the 
mysteries  which  paganism  derived  from  the  dim  religious 
light  of  the  temple.  But  we  may  presume  that  the  sacred 
art  of  the  Alexandrians  was  no  longer  the  same  as  that  of . 
'the  ancient  Egyptians,  that  their  Hermes  was  not  the 
Hermes  of  Egypt,  that  the  pseudo-Democritus  is  not  the 
trae  Democritus,  that  Pythagoras,  as  retouched  bylamblicus, 
is  not  the  original  Pythagoras.  No  epoch  was  so  full  of 
forgeries  as  the  3d  and  4th  centuries  A.a;  and  Ihese 
forgeries  were  in  one  sense  fabricated  in  good  faith.  An 
age  of  eclecticism  is  as  eager  for  original  documents  as  a 
parvenu  is  for  a  coat  of  arms  or  a  genealogical  tree.  These 
forgeries  were  no  obstade  to  human  progress;  but  in  an 
age  when  the  learning  of  £)gypt  was  the  fashion,  it  was 
natural  that  Persian,  Jewish,  and  Platonic  doctrines  should 
be  tricked  out  in  an  Etgyptian  dress.  One  of  the  masters 
of  the  sacred  art,  Alexander  of  Aphrodisias,  invented  the 
term  chyics  {xuucov,  from  x^  ^  pour,  x^^  totuse  or  melt), 
to  describe  the  operations  oi  the  laboratory.  Hence  tho 
word  chemxcSf  a  word  unknown  in  the  4th  century,  and  / 
only  popular  some  oenturief  later.    The  reason  is,  that  th^/ 
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true  etymology  oi  the  word  chemic  13  logical,  and  had 
therefore  no  charms  for  the  psychological  epirit  of  the  age. 
Later  on,  when  men  began  to  reflect  that  the  ancient  name 
for  Egypt  was  Cham  or  Cftemia,  because,  according  to 
Plutarch,  its  soil  was  black  like  the  pupil  of  l^e  eye  (xni^tCa 
rov  6i»6aXfiov),  it  flattered  the  chemists  to  call  chemistry 
''the  art  of  the  ancient  ChemL"  Hence  from  a  false 
derivation  the  art  received  a  fresh  impulse. 

The  discoyery  of  the  principal  manuscripts  of  the  sacred 
art  we  owe  to  the  labour  of  M.  Ferdinand  Hoefer.  We 
can  take  no  aafer  guide  than  the  judicious  and  profound 
author  of  the  History  of  Chemistry  in  investigating  the 
delusions  into  which  a  master  of  the  sacred  art  was  most 
likely  to  fall 

"Let  us  foi^t  for  an  instsnt  the  advances  which  this  adence  baa 
made  aince  the  5th  centuiy.  Let  oa  fancy  ourselves  for  a  moment 
tranaported  to  the  laboratory  of  one  of  the  great  masters  of  the  sacred 
art,  and  watch  as  neophytes  some  of  his  operations.  1st  Ex^fxru 
nunl,'^Sotae  common  water  is  heated  in  an  open  veaaeL  The  water 
boik  and  changes  to  an  aeriform  body  (steam),  leaving  at  the  bottom 
of  the  vessel  a  white  earth  in  the  form  of  powder.  Condosion^water 
changes  into  air  and  earth.  What  objection  conld  we  make  to  this 
inference,  if  we  were  wholly  ignorant  of  the  substances  which  water 
holds  in  solution,  and  wnich  are,  after  evaporation,  deposited  at  the 
bottom  of  the  vessel  f  Hd  Ex^aerimefU.'^A  piece  of  red-hot  iron  is 
put  under  a  bell  which  rests  in  a  basin  full  of  water.  The  water 
diminiahea  in  volume,  and  a  candle  being  introduced  into  the  bell 
seta  fire  at  once  to  the  gas  inside.  Conclusion — water  chan^  into 
fire.  la  not  this  the  natoral  conduSion  which  would  preaent  itself  to 
any  one  who  was  ignorant  that  water  is  a  composite  Wy,  consisting 
of  two  gases,-  one  of  which,  oxygen,  la  absorbed  by  the  iron,  while 
the  other,  hvdrogen,  is  ignited  by  contact  with  the  flame?  Bd  Ex- 
MTMrnn/.— A  j^ieoe  of  leiui,  or  an^  other  metal  except  gold  or  ailver, 
it  burned  (calcmed)  in  contact  with  the  sir.  It  immedi^tdy  loeea 
its  primitive  propertiea,  and- is  transformed  into  a  powder  or  species 
of  uhea  or  lime.  The  ashes,  which  are  tiie  product  of  the  death  of 
the  metal,  are  anin  taken  and  heated  in  a  crudble  together  with 
Bome  graixis  of  wneat^  and  the  metal  is  seen  rising  from  its  sshes 
and  reaaanming  its  original  form  and  properties.  Conclusion— metals 
are  deatroyed  by  fire  and  revivified  by  wheat  and  heat  No  objection 
could  be  rais3d  against  this  inference,  for  the  reduction  of  oxides 
by  means  of  carbon,  such  as  wheat,  was  as  little  knoiim  as  the 
phenomenon  ef  the  oxidation  of  metals.  It  was  from  this  power  of 
ros^sdtating  and  reviying  dead,  i«.,  caJdned  metals,  that  grains  of 
wheat  were  made  the  symbol  of  the  resurrection  and  life  eternal 
ith  jESxperim^n/.— Argentiferous  lead  is  burned  in  cupels  composed 
of  ashes  or  polveriaed  bones,  the  lead  disappears,  and  at  the  end  of 
the  operation  there  remains  in  the  cupel  a  nug^t  of  pure  silver. 
Nothing  was  more  natural  than  to  conclude  that  the  lead  was  trans 
formed  mto  silver ;  and  to  build  on  this  and  analogous  facts,  the  theory 
of  the  transmutation  of  metals,  a  theory  which,  later  on,  led  t6  the 
search  for  the  philosopher's  stone.  6th  Experimtnt.—A  strong  acid 
is  poured  on  copper,  lae  metal  is  acted  upon,  and  in  process  of  time 
disappeara,  or  rather  is  transformed  into  a  green  transparent  liquid. 
Then  a  thin  plate  of  iron  is  plunged  into  tms  liquid,  and  the  copper 
is  seen  to  reappear  in  its  ordinary  aspect,  while  the  iron  in  its  turn 
is  dissoWed.  vVhat  more  natural  than  to  conclude  that  iron  is  trans- 
formed into  copper?  If  instead  of  the  solution  of  copper,  a  solution 
of  lead,  silver,  or  gold  had  been  employed,  they  would  have  held 
that  iron  was  transformed  into  lead,  silver,  or  gold.  6th  Bxperi- 
m«n<. —Mercury  is  poured  in  a  gentle  shower  on  melted  sulphur, 
and  a  substance  is  produced  ss  black  as  a  raven's  wing.  This  sub- 
stance, when  wormed  in  a  dosed  vessel,  is  volatilised  without  chang- 
ing, and  assumes  a  brilliant  red  colour.  Must  not  this  curious 
^enomenon,  which  even  science  in  the  present  day  is  unable  to 
explain,  have  struck  with  amszement  the  worshippers  of  the  sacred 
art,  the  more  ss  in  their  eyes  black  and  red  were  nothing  less  than 
the  symbols  of  li^ht  and  darkness,  the  good  and  evil  principles,  and 
Shat  the  union  ofthese  two  principlea  represented  in  tne  moral  order 
of  things  their  God-universe.  7th  and  last  JEiEpenmefit--Organio 
substances  are  heated  in  a  still,  and  from  tho  liquids  which  are 
removed  by  distillation  and  the  essences  which  escape,  there  remains 
a  solid  residuum.  Was  it  not  likely  that  results  sudi  as  these  would 
go  far  to  establish  the  theory  which  mads  earUi,  air,  fire,  and  water 
the  four  elements  of  the  world?" 

But  neither  M.  F.  Hoefer's  explanation  of  the  appearances 
which  the  first  master  of  the  sacred  art  mistook  for  fact, 
nor  the  metaphysical  theory  of  Nemesiua,  will  enable  U3  to 
understand  how  Zosimns  the  Theban,  in  the  very  infancy 
of  the  art,  succeeded  in  discovering  in  Bulphniic  acid  a 
solvent  of  metals;  in  assigning  to  meicozy  (which  he 


called  "holy  water")  its  proper  function,  a  function  which 
succeeding  generations  of  alchemists  so  moBstiously  exsg- 
geratsd;  and  finally  in  disengaging  from  the  red  oxide  cf 
mercuy  oxygen  gas,  that  Froteus  which  bo  often  eluded 
the  grasp  of  the  alchemista,  till  at  last  it  was  held  fast  by 
the  subtle  analysis  of  Lavoisier.    For  we  must  remember 
that  solid  metals  were  considered  as  living  bodies,  and 
gases  as  souk  which  they  allowed  to  escape.  '  Of  all  the 
ingenious  inventions  of  the  Jewess  Maria  f or  xegalatisg 
fusions  and  distillations,  the  only  one  that  has  survived  is 
the  Balneum  Marias,  '  T^e  principle  it  depends  on,  vii, 
that  tho  calcination  of  violent  heat  ia  leas  powerful  as  a 
solvent  or  component  than  the  liquefaction  produced  by 
gentle  heat,  was  afterwards  reasserted  by  the  Arabian 
Geber,  and  advocated  by  Francis  Bacon.     VL  Hoefer  ima- 
gines that  Maria  the  Jewess  discovered  hydrochloric  add, 
the  formidable  rival  of  sulphuric  add.    Succeeding  writers 
on  the  history  of  chemistry  have  rexnarked  that  the  band- 
ages of  £g3rptian  mummies  were  not  more  numerous  than 
the  mysteries  of  the  sacred  ut,  and  the  injunctions  not  tp 
divulge  its  secrets,  "  under  pain  of  the  peach  tree,"  or,  to 
translate  into  modem  English  the  language  of  an  andent 
mpynis,  under  pain  Of  being  poisoned  by  prussic  scid. 
We  should  be  wrong  in  thinking  that  all:  jhese  allegories 
had  no  meaning  for  the  initiated,  and  that  this  mysdcsl 
tendency  of  the  sacred  art  arrested  its  growth  at  starting. 
Rather  the  truth  is^  that  these  myths,  which  at  a  later  stage 
prevented  the  free  development  of  alchemy,  at  first  served 
to  stimulate  its  niascent  powers. 

Modem  critics  have  pronounced  some  traditional  saying 
of  Hermes  Trismegistus  to  be  apocryphal,  but  they  have 
not  given  sufficient  weight  to  the  remarkable  circumstance 
that  it  is  precisely  because  these  sayings  are  a  medley  d 
the  cabalistic,  gnostic,  and  Greek  ideas  with  which 
Alexandria  was  then  seething,  that  the  seven '  golden 
chapters,  the  Emerald  Table,  and  the  Pimander  obtained 
their  authority — an  authority  they  would  never  have  pos- 
sessed had  they  been  only  a  translation  of  some  obscure 
Egyptian  treatise.  No  Egyptian  priest  could  have  writttn 
a  sentence  like  that  we  find  so  often  quoted  as  an  axiom 
J)y  subsequent  alchemists: — '^Natnra  naturam  supeiat; 
deinde  ver6  natura  naturas  congandet;  tandem  nstoia 
naturam  continet"  Plato  adds  (not  the  diadpls  d 
Socrates,  but  a  pseudo-Plato  ia  tho  famous  collectios 
called  iSttba  Phtlosophorum) — ''cOntinens  autem  omnia 
terra  est"  For,  translated  into  modem  language,  this 
means  that  there  may  indeed  be  in  this  universe  things 
"which  pass  our  intellectual  ken ;  but  that  all  that  exists, 
all  that  is  produced  by  the  strife  and  changes  of  the 
elements,  all,  in  a  word,  that  appears  to  us  supematcral, 
is  really  natural  That  this  is  his  meaning  we  may 
gather  from  the  singularly  bold  conmient  which  Plato 
himself  adds,  and  which  we  may  thus  translate — '^Every- 
thing, even  heavsn  and  hell,  are  of  this  earth."  It  is  tne 
that  the  alchemists  failed  to  draw  any  very  definite  con- 
clusions from  this  fundamental  axiouL  But  if  we  con- 
sider it  carefuUy,  we  shall  see  that  this  earliest  doctrine  of 
the  sacred  art,  which  was  now  rapidly  passing  into 
alchemy,  by  thus  excluding  tho  supcmatuml,  was  making 
a  great  advance  in  the  direction  of  positive  ^ence.  This 
early  advance  was,  however,  counterbalanced  by  an  early 
error  (which  itself  arose  from  a  noble  ambition),  viz.,  that 
art  is  as  powerful  as  nature.  The  £merald  Table  begins 
with  a  sentence  no  less  cdebrated  than  that  quoted  above.'— 
"This  is  tme,  and  far  distant  from  a  lie;  whatsoever  is 
below  is  like  that  which  is  above,  and  that  which  is  above 
is  like  that  which  is  below.  By  this  are  acquired  sad 
perfected  the  miracles  of  the  one  thing.".  To  understsnd 
the  importance  of  this  emphatic  and  categorical  exordinm, 
we  must  forget  the  sharp  distinction  we  now  draw  betireea 
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art,  science,  and  literature  ;•  we  must'  think  of  that  foolish- 
ness of  which  St  Paul  speaks,  by  which  he  sought  to  save 
those  that  believe,  because  of  the  insufficiency  of  human 
reason.    The  seekers  for  the  philosopher's  stone  were  in 
ebo  same  case.     In  the  absence  of  clear  facts  and  just 
notions,  reason  for  them  was  not  sufficient.     Thus  it  was 
that  they  and  the  masters  of  the  sacred  &rt,  and  after  thei& 
the  Arabs,  and  in  later  times  the  alchemists,  one  and  all 
hstened  eagerly  to  the  "foolishness"  of  Trismegistus's 
doctrine,  which,  id  a  modem  form,  would  run  thus :  "  We 
go  further  than  the  ^oAor— the  sacred  book  of  the  cabala 
—which  8a}'8  that  as  soon  as  man  appeared,  the  world 
above  and  the  world  beneath  were  consummated,  seeing  that 
man  is  the  crown  of  creation  and  unites  all  forms.    We  go 
further  than  the  Zohar,  which  says  in  another  place  that 
the  lower  world  was  created  after  the  similitude  of  the 
upper  world.     We  perfect  the  doctrine  of  a  microcosm 
and  a  macrocosm,  and  dfdare  that  there  is  no  such  thing 
SB  high  or  low — ^as  heaven  or  earth,  for  the  earth  is  a 
planet,  and  the  planets  are  earths;  we  affirm  that  the 
chemical  processes  of  our  alembics  are  similar  to  those  of 
the  sidereal  laboratories.    All  is  in  alL    Everywhere  analogy 
iofe^  the  same  lawa"    From  analogy  to  identity  was  an 
easy  step  for  the  theorists ;  and  in  the  full  light  of  the 
19th  century  we  find  Hegel  a  devoted  admirer  of  the 
mystic  Bohme  failing  into  this  pitfalL     If  the  gpedrum 
analysis  had  been  known,  the  Alexandrians,  the  Arabs, 
and  the  alchemists  would  have  been  able  to  verify  and 
limit  the  sweeping  generalisation  by  which  they  established 
a  vast  system  of  correspondencies  between  the  three  worlds, 
the  physical  or  material,  the  rational  or  intermediary,  an^ 
the  psychical  or  spiritual     Between  the  heavens  and  earth 
and  man's  zuiture  they  were  ever  seeking  to  discover 
affinities,  and  ignoring  differences  which  would  have  been 
fatal  to  their  system.     Thus,  according  to  them,  even 
hcavenp — ^tho  abode  of  spirits — was  partly  physical;  and 
even  in  the  mineral  world  there  was  a  spiritual  element- 
viz.,  colour,  brightness,  or,  in  their  language,  tincture. 
Neither  Linnaeus,  Berzelius,  nor  Cuvier  had  yet  classified 
livings  brings  and  things.  .  The  distinction  between  the 
animal,    tlie    vegetable,   and    the   Inorganic   world    was 
unknown,  and  indeed  it  was  impossible  that  it  should  b^ 
known.     The  alchemists  sought  for  physical  conditions  in 
the  invisible  and  spiritual  world,  and  for  a  spirit  evea  in 
stocks  and  stones.     This  explains  the  magic  which  they 
found  in  natnre,  and  which  they  tried  to  imitate  by  their 
art     But  to  establish  this  harmony  between  heaven,  man, 
ai)d  nature,  they  required  some  fixed  standard  or  scale,  for 
in  their  eclectic  system  they  were  bound  .to  find  room  for 
Pythagoras.      Where  was  this  scale  to  be  found  %    In  the 
heavens ;  for  there  must  be  the  sphere  of  true  i&usic.    Hence 
arose   chemical,   medical,   and    physionomical   astrology. 
(See   Astrology.)     Hence  the  sun,  which  vivifies  all 
nature,  the  most  active  heavenly  energy,  or  rather  being — 
for  with  them  everything  had  Ufe — in  the  <nn7a*tta,  or 
marri^e  between  heaven  and  earth,  represented  the  male 
principle,    iia    ut   eoelum   agat   et   terra  patiatur ;   and 
appearing   in   all  terrestrial  objects,  since  everything  is 
penetrated  by  heat,  fire,  or  sulphur,  presided  principally 
over  the  generation  of  gold — his  image  or  antitype — ^in  the 
bowels  of  the -earth.     Hence,  too,  the  moon  represented 
silver,  Venus  copper,  Mercury  (the  planet  and  the  god)  the 
metal  oi  the  same  name,  Mars  iron,  Jupiter  tin ;  while  to 
Saturn,  the  most  distant  and  coldest  of  the  planets,  lead, 
the  most  unsightly  of  metals,  was  dedicated.     It  was  an 
old  belief  that  there  ^as  a  time  when  gods  and  men  dwelt 
together    on    earth,  a  belief,  moreover,  for  which  they 
eould  quote  chapter  and  verse.    Was  it  not  written  vaxrw 
cCpavtovs  Koanji^  yaiavl    Further,  seeing  that  there  were 
three  i?rorlds,  it  followed  that  there  were  three  heavens, 


three  suns,  and  three  golds.  For  spirits  still  engrossed 
with  matter  the  philosopher's  stone  meant  tlie  seuck  for 
riches — ^the  gold  of  the  third  world.  '  For  other  spirits 
which  belonged  to  the  first  world  it  signified  the  healing 
art — the  preservation  of  humanity  by  means  of  the 
universal  panacea  and  a  universal  theory  of  morals.  Hence 
two  rival  systems,  the  first  of  which  culminated  in  the 
great  doctor  Paracelsus,  the  second  in  the  great  lUuminato 
PosteL  Did  not  Dante,  the  bitter  foe,  not  of  the  science 
of  alchemy,  but  of  that  miserable  search  for  gold — for  the 
riches  of  this  world — which,  with  keen  irony,  he  calls 
Pelird  (tin  whitened  by  mercury) — «lul  not  Dante  himself 
write  his  great  poem  in  order  to  bring  back  humanity  to  * 
the  right  road  from  which  it  had  strayed  (svia\  misled 
by  those  who  should  have  been  its  true  guides,  the  pope 
and^the  emperor  t  For  the  symbolism  of  those  ancient 
masters  included  an  alchemy  of  morals  as  well  as  an 
alchemy  of  medicine  and  metallurgy,  though  the  first  was 
even  less  known  and  less  appreciated.  ^ 

Recurring  to  our  former  illustration,  it  was  this  "  foolish- 
ness" of  St  Paul — this  divine  madness — which  inspired 
the  Alexandrians,  the  Arabs,  Roger  Bacon,  Albertus 
Magnus,  and  the  host  of  anonymous  alchemists  of  the 
middle  ages :  such  was  the  madness  which  cast  a  ray  of 
genius  over  the  daring  spirit  of  even  a  second-rate  author 
like  Raymond  Lully,  which  sustained  Robert  Fludd, 
Paracelsus,  and  Postel,  who  tried  jto  find  the  universal 
panacea  in  universal  peace.  The  fundamental  axiom,  the 
stronghold  from  which  these  terribly  logical  madmen  were 
never  wholly  dislodged,  may  perhaps  be  summarised  in  a 
single  sentence.  The  saying  of  Galen,  in  natura  nihil  plank 
sincerum^  was  adopted  by  his  implacable  adversaries:— 
Nature,  they  said,  is  in  appearance  an  illegible  scrawl,  but 
when  deciphered  there  wUl  be  found  a  single  element,  a 
single  force,  to  separate  and  reunite,  to  produce  decay  and 
growth — knowledge  is  power.  To  know  the  process  ol 
generation  in  this  triple  universe,  wherein  one  world 
resembles  another;  to  know  by  its  stgnatures  this  universe, 
which  is  a  living  organism  in  the  eyes  of  all  alchemists 
(save  indeed  Jacob  Bohme,  who,  anticipating  Hegel, 
regarded  it  as  a  mighty  tree);  this  is  the  first  step  towards 
counterfeiting  nature.  Monstrosities  aie  the  production  of 
diseased  metals  (really  alloys),  which,  ii  properly  treated, 
may  be  cured,  and  will  turn  to  gold,  or  at  least  silver.  The 
second  stage  in  this  imitation  of  nature  is  to  obtain  by 
tincture  or  projection  solid  or  liquid  gold — the  cure  of  aU 
evils.  Finally,  to  surpass  material  and  rational  nature, 
this  is  the  crowning  end.  For  God  delegates  his  power 
to  the  sage. 

Alchemy  in  Arabia. — How  the  sacred  art  passed  into 
Moslem  lands  it  is  hard,  from  dearth  of  evidence,  to  say. 
Modem  criticism  now  does  more  justice  to  the  part  which 
Arabia  took  in  the  accumulation  of  scientific  facts,  and  in 
the  scientific  theories  which  we  find  in  the  books  of  Rhaz^s 
and  Gebcr.  It  is  certain  that  in  their  treaties  with  the 
European  Greeks  of  Constantinople  the  Arabs  always 
stip\ilated  for  the  delivery  of  a  fixed  number  of  manu- 
scripts. Their  enthusiasm  for  Aristotle  is  equally  noto-' 
rious ;  but  it  would  be  unjust  to  imagine  that,  in  adopting 
the  Aristotelian  method,  together  with  the  astrology  and 
alchemy  of  Persia,  and  of  the  Jews  of  Mesopotamia  and 
Arabia,  they  were  wholly  devoid  of  originality.  On  the 
other  hand,  we  must  not  understand  Arabia  in  the  ethno- 
logical sense  of  the  word,  but  as  signifying  an  agglomera- 
tion of  various  races  united  by  a  pommon  religion.  Thus 
Djafar  (who  lived  in  the  middle  of  the  8th  centuiy),  better 
known  to  us  as  Geber,  was  a  Sabaean.  Avicenna,  bom  in 
978,  was  a  native  of  Shiraz.  The  remarkable  geographer 
and  geologist  Karwyny  (geology  was  then  a  pari  of  al- 
chemy), derived  his  name  from  his  birthplace,  Casbin,  ia 


Juda  JUalevy  exercised  considerable  influence  over  tne 
academy  of  CordoTa.  Lastly,  European  historians  have 
systematically  exaggerated  the  ignorance  of  the  Arabs 
before  the  time  of  MaUomet  and  their  intolerance  after 
tho  establishment  of  Moslemism,  either  from  the  zeal 
which  prompted  them  to  carry  on  a  sort  of  literaiy  crusade 
in  honour  of  Christianity,  or  because  in  the  18th  century 
they  directed  against  Mahomet  attacks  which  were  intended 
for  Christianity  itself. 

Alchemy  received  from  the  Arabians  many  significant 
titles.  It  was  the  icience  of  the  key,  because  it  opened  all 
the  mysteries  of  creation,  physiology,  and  medicine ;  it  was 
the  science  of  the  letter  M  {misam  is  the  Aiabic  for 
balance),  because  by  means  ofube  balance  the  gain  or  loss 
of  all  bodies  could  be  determined,  even  while  undergoing 
chemical  combinations.  >  Later  on,  as  is  well  known,  it  was 
H>y  a  rigorous  and  obstinate  use  of  the  balance  in  the  hands 
of  Priestley,  Cavendish,  and  Lavoisier,  that  positive  che- 
mistry was  founded.  Lastly,  Ehaz^«gave  to  the  science 
of  the  philosopher's  stone  a  name  which  plunges  us  again 
into  the  mythological  ages  of  chemistry.  He  called  it  the 
astrology  of  the  lower  toorld. 

The  discoveries  of  Geber  as  a  chemist  do  not  form  port  of  our 
subject ;  bat  we  may  mention,  in  passing,  the  infernal  stone,  tho 
corrosive  sublimate  the  exact  process  of  the  cnpellation  of  gold 
and  silver,  and  three  sorts  of  distillation  by  evaporation,  condensa- 
tion, and  simple  filtration.  In  another  direction  Geber,  by. re- 
in venting  aqua  fartis^  and  by  discovering  ammoniacal  salts  for  his 
aqua  regalia,  laid  the  foundation  both  or  alchemy  and  chemistry. 
The  s&lt  of  ammonia,  so  easy  to  volatilise,  was  tho  source  of  many 
baseless  dreams,  as  is  proved  by  its  various  names—antma  sensiouist 
aqua  duorum  fralrum  «z  sotota,  cancer,  lapit  angdi  cmjungmtis, 
Ac  Geber  believed  in  the  parallelism  between  metals  and  planets ; 
he  thought  that  metals  were  all  equally  composed  of  mercury, 
arsenic,  and  sulphur,  and  that  in  tho  descending  scale  from  gold  to 
lead,  mercury,  arsenic,  and  sulphur  were  each  present  in  a  greater 
or  less  degree  of  purity  in  pronortion  to  the  colour  and  qualit}*  of 
each  mettd.  Later  on,  the  addrtion  of  the  four  elements — heat, 
cold,  dryness,  and  moisture— complicated  still  mora  tho  reasonings 
by  which  the  alchemists  sought  to  prove  that  the  transmutation  of 
mcUds  was- in  the  power  of  any  man  who  imitated  nature— t.e.,  per- 
fected the  Imperfect  metal  by  correcting  its  excess  of  heat  or  mois- 
ture. Geber  did  not  think  that  an  operation  of  the  laboratory 
could  counterfeit  the  natural  work  of  purification,  which  demanded 
a  thousand  years.  But  with  him  moisture  played  the  same  part  as 
phlogiston  in  Stahl's  system.  In  other  words,  tho  philosopher  to 
M'hom  all  succeeding  searchers  for  the  philosopher's  stone  sworA 
allegiance  was  contented  to  formulate  his  theory  without  consider- 
ing the  possibility  of  putting  it  in  practice.  He  was  an  alchemist 
indeed,  out  no  gold-scekcr.  This  forerunner  of  positive  science 
foresaw  the  part  which  the  gases  would  be  found  to  pla^  in  the 
composition  of  bodies ;  he  called  them  spirits — a  figore  which  took 
strong  hold  on  the  imi^nation  of  Geber,  as  well  as  of  tho  masters 
of  tbe  sacred  art,  and  which  was  formalised  by  the  alchemists  of  the 
middle  ages.  Rhaz6s,  who  re-invented  sulphuric  acid  and  aqua,  vUce, 
was  par  excellence  a  doctor.  The  same  remark  applies  to  Avioenna, 
whoso  works  arc  a  methodical,  but  not  very  profound,  systcmatisa« 
tion  of  the  current  ideas  and  science  of  his  day.  Artephius  was  a 
cabalist,  as  his  theory  of  the  apparent  and  latent  parts  of  man's 
mature  shows.  The' author  of  The  Key  of  Wisdom  and  A  Secret 
Book  on  the  I^ilosopher's  Stone  was  the  reputed  possessor  of  an  elixir 
vitee.  We  do  not  know  whether  this  was  potable  gold  or  a  qnint- 
essence  of  all  the  active  elements  of  the  three  kinsdoros.  However 
this  may  be,  this  mysterious  alchemist,  who  lived  about  1130,  was 
the  inventor  of  soap,  and,  what  is  of  more  importance  for  our  sub- 
^t  the  promoter  of  a  n^w  interpretation  of  Jacob's  ladder  or 
Homer*s  cnain.  Minerals,  he  said,  come  from  tlie  primitive  ele- 
ments, plants  from  minerals,  animals  from  plants,  and  as  each 
body  is  resolved  into  another  body  of  the  order  immediately  below 
it,  animals  become  vegetables  and  vegetables  mincnilsii  We  see 
tliat  in  this  view  of  uo  interdependence  of  the  three  kingdoms 
thero  is  as  much  truth  as  error.  With  Colid,  tho  author  of  the 
Book  ef  the  Three  Words  and  of  the  Book  of  the  Secrets  of  Alchemu, 
the  parallelism  between  the  metals  and  planets  takes  a  retrograde  * 
s'.ep  towards  antrology.  This  Calid,  a  soi'disaiU  king  of  E^pt, 
held  that  before  cn«iging  in  any  (^ration  of  alchemy  the  stars 
ought  to  ho  consulted.  ITiis  recommendation  was  literally  followed 
by  viie  thauraaturgists  of  the  middle  sges  and  the  Renaissuo^    The 


/  The  East,  when  it  accepted  from  Aristotle  the  theory  of  fom  aad 
matter,  invested  it  with  a  signification  of  its  own  nerer  dramed  d 
by  the  Stagyrite,  and  invented,  aa  it  we^^  sn  Anbiao  Amtotle- 
that  is,  the  Aristotle  of  the  middle  am.  Not  only  at  Alexioai 
had  the  students  of  the  sacred  art  evolved  the  theoiv  of  the  tnri- 
mutation  of  tho  four  aleinenta  (Cicero  assigns  the  doc^e  to  tt-e 
Stoics),  but  in  the  Salt  the  translators  of  Aristotle  added  to  tie 
theoiy  a  G<>rollazy  xaoie  important  Uum  the  propositioQ  \\s^  rii, 
that  every  body  by  its  form  and  natiml  motiooa  indicata  iu  xc 
-its  natuial  properties,  ftc  ;  that  the  resemUsnoa  between  i.. 
external  appearance  of  thinss  and  beiofis  indicates  their  oatun. 
likenesses,  kc.  The  idea  of  oestiny,  which  all  nations  who  iccejtd 
the  doctrine  of  the  Logos  exp^essea  by  some  tenn  or  other  analogs .: 
to  the  Latin  faium  (what  is  spoken),  Mahomet  traulated  bv  u 
famous  phrase  neatovb  (it  was  written).  We  find  a  Turkish  vf.-^ 
the  declared  enemy  of  astrology  and  elixirs,  Kabi  Effeodi,  in  is 
remarkable  boolL  Cowisels  to  my  Son,  About  Khair,  eayioz  \u 
)teaven  is  covered  with  a  writing  that  only  God  can  rend,  aad&i 
ing  what  letter  the  eyes,  i^e  eyebrows^  the  mouth,  Jtc,  foin  ti 
find  thei^ein  the  secret  of  their  better  use.  like  one  of  tlie  Ti 
mudists,  the  obscure  Kallir  foir  instance,  he  decomposes  the  i-* 
Mahomet  in  order  the  better  to  offer  the  prophet,  aa  it  ^m,  ::■ 
quintessence  of  praise,  more  worthy  of  G(xi,  who  in  tbat  e: : . 
name,  as  in  all  terrestrial  things,  has  written  at  least  one  kVj.: .. 
the  Word  which  will  serve  as  a  Icey  to  open  all  their  hidden  ri.r.r 
By  pursuing  an  analogous  direction;  medlaevalism,  aod^nore  &:> 
cially  the  Kenaissance,  introduced  new  subtleties  into  the  u" 
logicSal  bnmch  of  alchemy — tetragnuns,  pentacles,  aod  r:- 
mjrsterious  characten  and  figures. 

It  is  not  surprising,  then,  to  find  that  Nabi  Effendi,  wboliT.: 
the  second  half  of  the  17th  century,  can  produce  no  other  leasc- 
dissuading  his  son  from  joining  the  alchemists  than  the  bet  t  • 
some  were  poor,  others  quacks,  and.,  as  the  most  important  ^'■:- 
all,  that  God  had  decIarcKi  his  wrath  against  those  who  dare  t:  i 
tate  his  works.  Indeed,  the  peculiar  symbolism  of  the  variixa  :x, 
of  the  East  had  been  broken  up  by  revolutions  and  cooq^esl^ 
the  di^ecta  membra  sgain  reumted,  so  as  to  form  a  voadei'fd :  - 
tasmagoria  of  ideas  and  images—^  sort^f  scientific  Arahiaa  >':: 

IIL  Alchemy  of  the  Middle  Agbs. 
The  care  we  have  taken  to  note  down  at  the  mome'    \ 
its  birth  each  of  the  ideas  which  influenced  alchemj,  sJ ' 
us  to  sketch  more  rapidly  the  history  of  its  dediiie  ^ 
fall       Albert    Groot,    commonly    kn'own    as  .^bet- 
Magnus  (1193-1280),  revived  the  theoiy  of  Geber;  ^  | 
in  spite  of  the  tendencies  of  the  time,  entertained  thes^t 
doubts  as  his  illustrious  master  on  the  possibility  oi  r^-- 
mutation.     He  is  the  first  to  speak  of  the  afifinity  of  b  .^: 
a  term  he  uses  in  reference  to  the  action  of  su^r^^' 
metals^    He  gives  the  savans  of  the  day  the  sage  adr:;e 
to  take  service  with  princes,  who  are  sure  to  treat  as  u^  ^ 
those  who  do  not  succeed.     And,  indirectly,  be  ^-'^ 
princes  that  philosopher's  gold  is^  only  tinsel    Besr: 
with  nitric  acid,  which  he  calls  prime  todter,  and  s*^ 
through  a  regular  series  of  secondary,  tertiaiy  ^tc*?  « 
he  proposed  a  method  for  dissolving  all  metals.   Kf 
Bacon,  while  opposing  magic,  calls  csygen  aer  ctbvs 
and  regards  the  elixir  as  a  substitute  for  time,  tkt  ri 
of  which  nature  takes  no  account     Gold  is  perfect,  bc^ 
nature  has  consummated  her  work.     But  Rocer  Tu 
seems  to  have  turned  his  genius  principally  to  pbyscs  J 
mechanism.     St  Thomas  Aquinas,  in  his  theologioi  ^ 
ings,  forbids  the  sale  of  alchemist's  gold,  and<in  hj  sf^^- 
treatise  on  the  subject  unmasks  an  imposture  of  tbe*^ 
iatans  of  the  day,  who  pretended  to  make  tflver  by  r- "^^^' 
a  sublimate  of  white  arsenic  On  copper.     Further,  A-^'-^ 
by  reducing  the  primitive  elements  of  metals  to  tvo.  n;^| 
and  corroborates  the  theoiy  of  Galen  and  Albotus  M^' 
About  the  same  time  we  find  a  pope,  John  ^^^'j 
a  king,  Alphonso  X.   of  Leon  and  Castile,  o&Jr 
•themselves  with  alchemy.     But  the  pope  in  a  '^'^'  j 
4>uU  denounced  all  those  searchers  for  gold  "  «^  |j 
mised  more  than  they  could  perfonn;"  another  proof  ^ 
alchemy  and  the  search  for  gdld,  though  distiogQ^ 
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was  concerned,  was  approacimig  the  times  of  king  John 
and  Philip  the  Fair,  who  foond  in  unscrupnloos  charlatans 
abettors  in  their  debasement  of  the  corrency,  and  that  for 
disinterested  alchemists  those  evil  days  were  at  hand  when, 
disgusted  at  attaining  no  practical  result,  the  most  serioos 
o!  them  sought  in  the  physiological  mysteries  of  generation, 
in  the  Adam  and  Eve,  the  red  man  and  the  white  woman, 
of  the  first  chapters  of  Genesis,  what  they  failed  to  find  in 
Rhaz^  in  Geber,  and  the  Arabian  Aristotle.  The.  scikice 
was  still  called  chemy.  It  was  as  a  compliment  to  the 
Arabian  masters,  who  were  still  quoted  side  by  side  with 
GenesiB,  that  they  added  to  the  word  the  Arabic  article'o/. 
The  popular  etymology  of  the  day  was  likewise  Arabic,  or, 
more  correctly  speaking,  Semitic;  the  Hebrew  chom  or  the 
Arabic  cham  signified  heat  Hence  their  furnaces  for 
heating;  the  alembics  for  modifying  heat,  and  the  Bains- 
Marie  for  imitating  the  temperature  of  warm  blood;  for 
thej  could  only  proceed  by  analogy.  Nevertheless,  the 
great  men  of  the  day  were  the  alchemists.  The  boldness 
of  their  actions,  the  eccentricity  of  their  genius,  prove  it. 

Few  novels  are  es  interesting  as  the  story  of  Raymond  Lnlly 
(1235-1315).  He  began  life  as  the  passionate  bver  of  the  Lady 
Kleanor  of  Castello.  lie  was  cored  of  his  passion  by  the  lady  her- 
self, who  disconrered  to  him  the  ulcer  which  was  eating  away  her 
breast  At  her  desire  he  consecrated  himself  to  God,  to  theservice 
of  humanity  in  general,  and  especially  to  the*  conversion  of  linssul- 
niAiu.  Christianity,  in  the  mouths  of.  the  £iirop«an  disciples  of 
Geber  and  Rhaz^  was  better  adapted  than  it  now  is  for  converting 
iiifidels,  whose  knowledge  it  respected  while  deploring  all  the  more 
their  errors.  In  his  eigntieth  year  Raymond  Lolly  died  in  sight  of 
the  island  of  Minorca,,  from  the  conseqnences  of  a  stoning  he  had 
reoeiyed  at  Tonis  a  few  days  before  while  preaching  the  gospet 
This  waa  on  his  third  mission,  and  he  did  not  hide  from  his  friends 
that  he  sought  the  crown  of  martyrdom.    He  had  invited  the-sup- 

?0Tt  of  aU  the  princes  of  Earope,  and  in  particular  of  the  kings  of 
hmce,  Englaad,  and  Castile.  Alchemy,  indeed,  with  him  seems 
to  have  been  zsiainly  a  means  of  recommending  himself  to  these 
kings,  and  at  'the  same  time  a  search  for  the  panaoea.-  Bat  his 
trust  was  placed  much  more  in  his  rhetoric,  which  he  borrowed 
from  the  cahala,  in  his  oriental  eloquence,  and  his  Christian  faith. 
By  the  number  of  conversions  he  made  at  Algiers,  at  Tunis,  and  at 
Bogia,  where  daring  his  second  voyage  he  was  snatched  from 
imminent  martyrdom  by  his  friends  among  the  converted  Mussul* 
inAD»— that  is  to  say,  in  the  very  strongholds  of  Islamism— he  suc- 
ceeded In  demonstrating  that  his  idea  of  uniting  all  worshippers  of 
the  true  God  in  a  common  faith  was  not  chimencaL  Lullys  pru:b> 
cipal  success  was  with  the  disciples  of  ATerroes ;  and  no  one  who 
reflects  will  be  surprised  at  this.-  As  the  moral  (Acuities  of  mis- 
sions were  less  than  they  are  now,  so  the  practical  dangers  were 
greater.     This  too  needs  no  explanation. 

Raymond  Lolly's  works  on  alchemy  are  hopelessly  obscure,  not- 
withstanding eluddationa,  compendiums,  vade-mecums,  and  a  cer* 
tain  dialogiu  dtmogorgon,  which,  if  the  title  is  to  be  believed* 
LuHianis  scriptia  muUam  proscLaH  lueem  cui/erL  Nor  need  we 
wonder  at  this.  Eirenieus  Philalethes,.the  pseudonym  under  which 
some  English  adej)t»  whose  real  name  has  not  been  discovered, 
wrote,  states  po^tiveJy  that  ho  has  learned  nothing  from  Raymond 
Lolly,  adding  at  the  same  time  a  carious  reason-' "Some  who  are 
00  adepts  give  more  Instruction  to  a  beginner  than  one  whom  pe> 
feet  knofwledge  makes  cautious."  Eireneeus  is  fond  of  quoting 
Bernard  of  TreVisa,  who,  he  tells  os,  has  given  him,  more  especially 
in  his  letter  to  Thomas  of  Bologna,  '*the  main  lieht  in  the  hidden 
secret."  But  of  all  writers  he  gives  the  palm  to  Sir  George  Ripley. 
Ikmard  of  Trevisa,  whom  he  mentions,  spent  a  long  life  and  a  con- 
siderable fortune  in  romantic  travels,  in  tlie  purchase  of  books,  and 
in  the  pursuit  of  chemical  experiments.  When  depressed  and  weary 
with  chasing  shadows  which  were  ever  eluding  his  ^rasp,  he  used, 
as  a  pastime  and  relaxation,  to  read  the  Twroa  PkUosophomm^  or 
the  Great  Boaartft  just  as  Don  Quixote  would  read  the  romances  of 
chivalry.  At  last,  when  seventy-five  years  old,  the  good  Bernard, 
for  so  the  adepts  called  him,  thought  he  had  discovered  the  secret, 
—at  leasit  the  joy  of  what  he  considered  a  real  success  served  for  a 
while  to  lull  his  restless  energies.  His  letter  to  Thomas  of  Bologna 
shows  no  ordinary  man.  *'  Dissolutions  of  this  sort,"  he  writes, 
"by  acids  or  aquafortis,  are  not  the  true  foundations  of  the  art  of 
transmuting  metals;  but  rather  tho^  impostures  of  sophistical 
alchemists,  who  think  that  in  thera  resides  the  secret  of  that  sacred 
art.  They  affirm  that  they  produce  dissolutions  {solutvmes),  but 
what  thej  con  never  do  is  to  produce  the  various  kinds  of  metals  in 


metals.  Bodies  dissolved  by  mercnry  ara  not  decomposed  {aeparom 
huntur);  their  nature  remains  hidden  in  mercory  till  uiey  fill  up  its 
intervals  {ttajtte  ad  tui  reinspisiaiumem).  Mercorr  contains  inter- 
stices {laUnHa),  and  therefore  metals  can. lis  hidden  in  mercory." 
He  then  goes  on  to  compare  the  part  that  mercory  plays  in 
amalgams  to  that  of  water  {simplex  aqva)  in  veastabla  and  animal 
strootores.  He  is  well  acqosinted  with  what  the  French  now  call 
teau  <U  compoaitUmi  bot»  as  usual,  he  poshes  his  analogies  too  far. 
We  may  remark  in  passing  that  it  was  his  opponents  the  alchemists 
who.  ^.the  discovery  of  tlieir  o^imb  faries^  provided  modem 
chenustiy  with  one  of  its  most  powerful  agents. 

In  speaking  of  Bernard,  we  mciden  tally  hit  upon  a  word  which 
exactly  characterises  medisvaJ  works  on  alchemy— they  an 
romances,  romances  full  of  interminable  allegories;  they  sometimes 
begin  and  always  end  with  au  invocation  to  Christ  and  the  Trini^r* 
From  time  to  time,  amid  the  old  abortive  attemj>t8  to  read  the 
riddle  of  the  oniverse,  we  find  some  new  idea  cropj^iag  op.  The 
generation  of  plants  and  animals  had  failed  to  exphun  the  genera- 
tion of  metals;  so  they  tum«i  to  digestion  and  fermentation  for 
analogies,  and  though  they  never  reached  their  goal,  they  picked 
op  much  that  was  valuable  on  the  way.  The  road  itself  was 
barred,  and  therefore  to  profit  by  their  works  wa  most  follow 
them  into  bypaths  and  digressions.  Thus,  for  instance,  we 
may  study  with  advantage  their  dialectics.  Whilst  refhting  their 
adversaries,  they  were  gradually  laying  the  foundations  of  the 
logic  of  scienoe.  True  alchemists  were  generally  haughty  and  con- 
temptooos ;  the  mechanic  often  c;rew  rich  on  the  scraps  which  the 
alchemist  was  too  prood  to  toocL  We  cannot  always  make  sore 
of  onderstanding  them,  yet  from  the  medley  of  their  writing  more 
fragments  of  real  chemistry  may  be  gathered  thim  is  generafiy  sop> 
posed.  There  is  rhythm  and  harmony,  a  rin^  of  troe  genius  about 
the  best  of  their  works,  which  charms  us  if  it  does  not  send  us  to 
•sleep  with  its  sweet  but  monotonous  music  In  reading  Laurent 
Ventura's  book,  JDs  Baikm  CoTfJicUndi  Lapidis  Philoiopkici,  we 
m  tempted  for  a  moment  to  endorse  the  strange  fancy  of  the 
Dutch  Rabbins,  "  that  even  if  a  man  do  not  understand  the  lan- 
guage of  the  Zohar^  he  ought  no  4ess  to  read  it ;  for  this  language, 
as  the  cabalists  have  written  it,  is  a  medicine  for  the  souL" 

Often  what  appeared  a  work  of  pure  fiction  (as  the  Roman  de  la 
Rose)  concealed  a  treatise  on  alchemy ;  often,  on  the  other  hand, 
what  purported  to  be  a  work  of  pure  alchemy  was  a  n^dium  for 
heretical  theology,  sometimes  for  the  ideas  of  Spinosa  ana  Goethe. 
The  times,  moreover,  were  sad,  and  all  could  appreciate  the  advan- 
tage of  a  romance.  It  was  not  given  to  every  one  to  follow  the 
terrible  logic  of  Danstin,  the  contemporary  of  Raymond  Lully,  the 
author  of  a  Kosarius,  which  has  never  been  published,  from  which  M. 
F.  Ubfer  gives  the  loUowing  extract : — '*  AU  bodies  may  be  divided 
into  three  classes — 1.  Sensible  and  intellectual  beings  (animals  and 
men) ;  2.  Vegetables ;  S.  Minerals.  Like  always  tends  to  unite  with 
like.  Intellectual  elements  are  homogeneous  with  tiie  Supreme  Intel- 
ligence ;  that  is  why  the  900I  yearns  to  be  absorbed  into  the  Deity. 
The  elements  of  the  body  are  of  the  same  nature  as  the  surround* 
ing  physical  world;  hence  their  tendency  to  unite  the  one  with  the 
other.  Death  is  then  for  all  a  moment  to  bo  desired."  Dieo  Ajrun 
dbit  reverende  mi  Doctor,  to  borrow  Bernard's  favourite  expression. 

After  so  much  mist  and  fog  we  need  a  breath  of  f^h  air.  Let  us 
pass  at  once,  then,  to  the  Luther  of  science,  who  reproaohed  so  bitterlv 
the  Luther  of  theolo^  ^th  only  going  half-way>-to  an  epoch  which 
witnessed  the  ne^  birth  of  intellectual  lifs,  and  to  a  man  who  was 
carried  by  the  new  movement  into  every  sort  of  extravagance, 
though  his  errors  were  thoso  of  a  ^nerous  and  mffflP^^h  nature. 
Let  us  treat  of  ths  Renaissance  and  FaraceUus. 

tV.'  Pabacelsus  akd  his  Inpluenck. 

Tempting  aa  the  subject  is,  we  must  not  linger  either 
on  the  philosophical  doctrine  or  the  medical  system  of  this 
extraordinary  man,  for  fear  of  encroaching  on  the  article 
Mkdictne  or  the  article  Paracelsus.  We  only  wish  to 
show  that  he  is  the  pioneer  of  modem,  chemists,  and  the 
prophet  of  a  revolution  in  general  science.  Those  who 
only  know  Bacon  in  manuals  of  philosophy  are  never 
tired  of  repeating  that  the  great  EngUsh  philosopher  is  the 
father  of  experimental  science.  This  is  true,  indeed,  in  the 
sense  that  Bacon  insisted  with  inexhaustible  eloquence  otq 
the  necessity  of  experimental  science,  but  it  is  false  if  t 
means  that  Bacon  inaugurated  modern  science  by  persona] 
experiments.  It  was  this  popular  "conception  of  Baoon 
which  Liebig  attacked,  and  he  thus  found  no  difficulty  in ' 
drawing  up  a  long  and  crushing  indictment     Bacon  was 
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a  fact  and  there  an  idea,  withoat  a  single  pauso^  a  single 
relapse. or  revolution.  Few  take  tho  troublo  to  consider 
how  far  Bacon's  philosophy  belongs  to  the  past ;  most  are 
satisfied  with  cut  and  dried  phrases  about  the  part  he 
plajed.in  modem  science.  Just  in  the  same  way,  Psra- 
«e]su8y  the  great  innovator,  who  thought  himself  even 
more  enfranchised  from  the  bondage  of  Aristotle  and 
Qalen  than  he  really  was,  ia  dispatched  with  ready-made 
phrases,  but,  unlike  Bacon,  he  gets  nothing  but  ridicule 
and  abuse.  Madman,  charlatan,  impostor — ^no  name  is  too 
l>ad  for  him  with  tlie  historians ;  and  yet  they  are  forced 
to  co^ess  that  this  impudent  adventurer  brought  about 
'a  necessary  revolution.  Thomas  Thomson  is  very  severe; 
he  goes  so  far  as  to  reproach  Paracelsus  with  declining  the 
word  toniiru.  He  would  have  wished,  forsooth,  the  revolu- 
tionist of  Basle  to  have  delivered  before  his  young  and 
enthusiastio  audience  "  the  sober  lectures'of  a  professor  in 
a  university."  Dryasdusts  are  fond  of  falling  into  such 
anachronisms ;  a  far  truer  estimate  of  Paracelsus  has  been 
giiven  us  by  Mr  Browning  in  the  drama  which  bears  his 
name.  Thero  are  self-deceived  visionaries  who  are  always 
thinidng  that  the  problem  is  solved,  who  compose  elaborate 
romances  with  which  enthusiasts  are  enchanted  Raymond 
Lully  was  one"  of  this  class.  There  are  spirits  of  light 
w^o  point  out  and  trace  the  road  along  which  hnmanity 
travels  slowly  in  their  wake.  Bacon  belongs  to  the  first 
category,  but  has  played  the  part  of  a  genius  of  the  second 
order.  Thirdly,  tiiere  are  sonls  of  fire  always  enveloped 
in  donds,  from  which  ever  and  anon  the  Lightnings  of. 
genius  flash  forth,  who  bear  humanity  tpwuds  »  goal 
foreseen  rather  than  seen  by  themselves,  by  a  rough  and 
rugged  road  witn  endless  turna  *and  wixidix]^  Such 
a  native  was  ParacelsusL  His  pride  was  xnore  towering 
than  the  monntaina  of  his  native  Switzerland  Ho  be- 
lieved that  through  him  a  new  race,  the  GenttanSyWere 
destined  to  snooeed  to  science.  The  Qieeks^  the  Arabians, 
and  the  Italians^  their  inmiediate  discu)le8y  had  had  their 
day  with  him,>and  through*^him  the  Qernxan  *era  was  to 
b^in.  He  studied  under  Trithema,  the  abbot  of  Span- 
heim,  and  under  hif  father,  a  distingmshed  alchemist: 
Agrippa  was  his  fellow-student  Af terwaida  ho  resorted 
to>8trange  master»— old  wives  and  workmen,  hia  beloved 
fflineiB,  who  confided  to  him  their  seozetSb    He  was  the 

r^test  traveller  in  that  age  of  8cientifiotiaveIle(r&  Lastly, 
practised  medicine  aa  the  doctor  of  tha  poor,  and 
inaugurated  lectures  in  the  vulgar  tongna  Tan  Helmont, 
his  real  successor,  who  inherited  his  goodness  of  nature^ 
established  clinical  medicine,  ie.,  lessons  at  the  bedside  of 
the  patient  Stahl,  who  inherited  his  arrogance  and  his 
love  of  symbolism,  developed  from  one  of  the  ideas  of  his 
jnaster  the-  phlogktic  theory,  the  elaboration  of  which 
theory  was  for  chemistry  a  prosperous  period  of  incubation, 
\rhile  from  the  refutation  of  this  theory  the  science  may 
be  truly  eaid  to  date  its  birtL  Tanceisa^a  work,  like  his 
genius,  osdUates  perpetually  between  magio  and  science, 
bat  what  has  not  been  sufficiently  observed  is,  that  science 
hnvariably  ends  by  carrying  the  day.  If,  for  instance,  he 
i^  giving  us  '*  the  green  Hon,"  a  recipe  for  making  gold, 
he  ends  hy  ffisaking  a  lance  with-  the  seekers  for  gold : — 
^  Away  with  these  false  disciples  who  hold  that  this  divine 
ocidDce,  which  they  dishonour  and  prostitute,  has  no  other 
end  but  that  of  making  gold  and  silvef.  True  alchemy  has 
fmt  one  dm  and  ^  object  to  eztractr  tha  quintessence  of 
things,  and  to  prepare  arcana,  tinctures,  and  eliz&s,- which 
may  restore  to  man  the  healthand  soundness  he  has  lost** 
He  beards  the  ^  white^loved  "  disdplee  of  Gden,  and,  in 
^ita  pf  their  Juleps  and  dcaoght%  asaecta  thai  alchemy  is 


paganity,  meaning  thereby  a  necessary  consequeDce  d 
paganism,  which  aa  a  theosophist  he  holds  in  abhorrence. 
Ho  rejects  the  favourite  instrument  of  the  schoolmen,  th^ 
syllogism.  Nature,  as  he  views  it,  is  not  a  dear  and 
intelligible  system  of  which  the  form  declares  the  essence ; 
no,  it  is  mysterioua  There  is  a  spirit  at  work  beneath  t^o 
outside  shell.  What  is  written  on  tins  shell  no  one  can 
read  but  the  initiated  who  have  learned  to  separate  the 
real  and  the  apparent.  '*  At  the  same  time,  everything  is 
not  activa  To  separate  the  active  portion  (the  spirit)  cf 
this  outside  shell  from  the  passive,  is  the  proper  proTincd 
of  alchemy/'  Thus  we  see  that  with  Paracelsus  alchemy 
ceased  to  be  the  search  for  the  first  principles  d  bodies, 
and  made  one  step  in  advance  towards  diemistry.  His 
innate  genius  for  medicine,  as  he  boasted,  but  more  tmly 
his  noble  heart,  urged  him  to  learn  a  study  which  better 
satisfied  his  pride,  but  which  had  not  the  practical  useful- 

'  ness  of  mediod  chemistry  to  recommend  it  The  name  iatro- 
chemicB  marks  this  transition  from  alchemy  to  chemistiy. 
A  remarkable  saying  of  Paracelsus  shows  us  th»  close 
connection  between  his  alchemy  and  his  medicine:  **  Yiia 
ignis,  corpus  lignum,"  This  notion  of  the  importance  of 
combustion  was  tak^n  up  again  by  Becker  and  his  disdple 
Stahl,  the  inventors  of  the  term  phlogiston,  which  th^ 
thought  was  -of  an  earthy  nature,  because  resin,  phci- 
phorus,  sulphur,  and  other  combustible  bodies  areinsoliibU 
in  water.  Paracelsus  was  too  well  initiated  in  the  cabat 
istic  theory  of  astral  light,  which  symboHsed  the  uuivetsii 
agent  of  light  and  hoskt,  to  have  accepted  such  a  gros 
materialistic  theory.  A  distinguished  Frenchman  of  the 
present  century,  who  prided  himself  on  being  a  follower  cf 
the  cabalists,'has  in  one  of  hi)  novels,  called  La  Peaa^ 
Chagrin,  reproduced  the  theory  of  Paracelsus^  vita  ip^. 
corpus  lignwn:  Each  act,  each  wish  of  the  possessor  cf 
the  talisman,  causes  the  skin  to  shrink;  and  Mi  Hnxle;. 
in  his  remarkable  lecture  on  The  Physical  Basis  cfUju 
has  not  been  ashamed  to  borrow  this  illustration  bm.  Babe. 
What  renders  Paracelsus's  saying  'So  valuable  is,  that  it  a 
neither  materialistic  nor  spiritualistic,  but  merely  dynamical 
Another  instance  of  Paracelsus's  oscillating  betmeD  tlie 
modem  and  the  ancient  world  is  seen  in  the  hesita&D  ^ 
shows  when  discussing  the  influence  of  the  planets  over  thi 
internal  organs  of  the  body.  Sometimes  he  seems  to  tab 
the  symbol  for  the  thing  itself,  but  he  ends  by  adxoittit^ 
only  the  parallelism  of  ^e  mabrocosm  and  the  microcosm 
When  he  assigns  the  bnun  to  the  moon  and  the  heait  to 
the  sun,  he  seems  to  say:  '*  I  do  not  think  \dth  Plato th&i 
the  brain  ia  all ;  it  is  bi^  the  reflector  and  guide— the  hetft 
is  the  regulator  of  the  organism.  I  place  myafcboss 
little  above  the  heut,  as  a  connecting-link  between  tbe 
nervous  and  sanguine  circulation,  as  Hippocretea  has  bis 
enormon^**  If  he  had  lived  in  calmer  t&nea,  and  known  tbe 
true  Aristotle,  Paracelsus  would  have  allowed  that  /«y^ 
doea  not  represent  the  hrnXs)^  of  the  Stegyrite^  tb& 
hrtpyiui  is  the  true  meaning,  ^ut  in  those  times  of  b^ 
Adstotelianisia  the  Spagirism  of  Pstaoelsua  was  piti^ 
against  the  iSita^yrum  of  Azistotk.  By  makin^gtherisoea 
the  seat  of  diseases,  Paracelsus  claizna  to  be  the  founder  o^ 
the  txrganicists;  by  hi^  chemistiy  of  the  blood— meffo? 
which  evaporates,  sulphur  which  bums,  salt  which  is  ecc* 
stent— -he  is  answerable  for  the  blundering  of  Maitr? 
Pnrgon;  by  his  archeus,  the  grand  motor  and  regulator  t^ 
the  astroloogr  of  the  bo^,  he  is  the  ancestor  in  a  direct  lia« 

i^of  animism,  and  ooUateraUy  of  modem  Hippocnttso  ^ 
vitalism  of  the  Montpellier  school '  In  short,,  it  is  hani  ti) 
name  anything  that  cannot  be  found  in  tha  works  of  tbJ 
mad  genius,  who^  in^  spite  of'tha  jars  and  jphs  of  his  ^ 


modem  Uierapeatics  be  without  flie  opium  and  mercury  of 
Paracelsoa— without  the  laudanum  of  hia  disciple  <)uerce- 
taii,  phymdan  to  Henry  IV.,  &c.1  When  thia  charla^n  had 
substituted  for  astrological  influence  a  simple  parallelisih, 
it  was  easy  for  Van  Helmont  to  rid  modem  science  of  this 
simple  parallelism.     Besides  all  Uiis,  Paracelsus  was  a  real 
doctor.   'The  death  of  Erasmus's  friend,  whom  he  was 
attending,  did  him  less  harm  than  the  cure  of  another 
patient,  who  was  dining  with  him  ninety-nine  days  after 
he  had  Veen  pronounced  in  extremis;  more  fatal  stiU  was 
the  case  of  Cornelius  de  Liechtenfels,  who,  when  cured  by 
him  of  the  gout,  refused  to  pay  his  benefactor  the  stipulated 
prica    Paracelsus  would  not  hold  his  tongue  .or  submit 
to  the  mo^^rates,  and  in  consequence  had  to  resign  his 
professorship  at  Basle.    A  dotlble  interest  attaches  to  this 
story;  it  hastened  Paracelsus's  death,  and  it  proves  that  he 
woiUd  never  have  accepted  the  vi»  nutdieatrix  ncUurm  of 
StahL     We  liave  seen  that  thbse  strange  bodies  which 
escaped  from  the  retorts  of  the  masters  of  the  sacred  art 
were  called  by  them  souls;  their  successors,  on  a  closer 
acquaintance  with  them,  called  them  spirits.   Basil  Valentin 
and  Paracelsus,  recognising  their  importance  in  the  trans- 
mutation of  bodies,  gave  to  them  the  name  of  mercury. 
Van  Helmont  studied  them  more  minutely,  and  invented 
the  name  gas»'  He  was  acquainted  with  carbonic  acid  under 
tHe  name  of  woody  ga&   But  his  ignorance  of  the  action  of 
the  oxygen  of  the  atmosphere  prevented  him'  from  making 
the  fundamental  distinctions  between  experiments  per- 
fomied  in  a  closed  vessel  and  in  one  open  to  the  air.   Priest- 
ley, Lavoisier,  and  Scheele.  by  the  use  of  the  test-tube  and 
the  balance  (both  Van  Helmont  and  Stahl  had  also  turned 
the  balance  to  good  account),  weighed  and  tested  the  results 
of  ancient  alchemy.    Hence  modem  chemistfywas  bom. 
Bat  we  must  in  justice  add  that  the  work  had  already 
been  begun  by  men  of  genius^  such  as  Bernard  Palissy, 
Boyle  the  eminent  critiq  and  experimentalist,  Hombexg^ 
the  two  Qeoffroiys,  Maxttraf^  Beigmann,  Boudle  the  master 
of  Lavoisier,  who  may  be  called  the  Diderot  of  chemistry. 
Moreover,  the  most  important  discoveries  in  chemistky  have 
been  made  by  men  who  combined  with  chemical  experi- 
ments a  marked  taste  for  alchemic  theories.     We  may 
fustance  Qlauber,  ablest  of  mystics;  Ennkel,  who  thought 
he  had  found  in  the  ''shining  piUs"  of  lis  photphorut 
mirabUia  as  idfficacious  a  remedy  as  the  potable  gold  in 
which  he  also  believed;  Qlaser  the  alchenust,  master  of 
Lemery,  who  has  been  called  the  father  of  chemistiy; 
Robert  Phidd,  <fce. 

It  is  euiious  to  observe  that  soon  after  chemistiy^was 
established  as  a  science  there  was  a  tegular  deluge  of 
searchers  for  the  philosopher's  stone.  The  limits  of  this 
article  pSiievent  us  from  giving  a  f uU  list  of  their  names. 
Suffice  it  to  mention,-  among  Frenchmen,.  De  Lisle,  who 
died  in  the  Bastile  of  the  wounds  his  guardians  inflicted 
on  him  to  extort  his  secret;  among  Englishmen,  Dr  Price, 
who  committed  suicide  to  escape  from  a  jpublio  trial  ci  his 
pretended  discovery.  As  to  the  theoretical  possitality  of 
i^'^s^^g  gold*  ^  gi^^t  French  chemist  Dumas  considered 
that  a  Bomtion  mi^t  be  found  in  the  doctrine  of  isomer- 
ism; and  the  great  English  chemist  Sir  Humphrey  Davy 
refused  €6  pronounce  tlmt  the  alchemists  must  be  wrong. 
Before  concluding  this  short  sketch  of  a  vast  subject,  we 
must  give  a  brief  list  of  titles  ot  the  most  important  autho- 
rities on  the  subject,  and  enumerate  the  principal  words 
which  alchemy  has  bequeathed  to  sdentifio  terminology, 
or  which  have  passed  into  the  language  of  common  life:— 

At7THOsrma.--BogerBaoon,  ThesaTinuChiiniciia,  Svo,  Srancof., 
1603;  Fnnds  Bacon  Lord  Veralun.  History  of  Metals,  fol., 
Landoii,  1670;  J.J.  Beoher,  Open  Omnia,  i'lanoof.,  1980;  Chymia 


a  Tois.,  irrancof.;  T.  k:  Olanlw,  Works,  Uhiinistry,  foL,  JUoiidOB, 
1689  ;  Henms  Trismegiati,  Tndnctioii  par  J.  Msanaid,  8vo^  Paris 
(edited  by  Didier) ;  J.  Kunkel,  Ezperimenta,  8vo,  London,  1706 ; 
ParaoeUi  Opera  Omnia  (with  a  reniarkable  preface  by  Fted.  Bitiaki), 
8  vola.  fol. ;  J.  B.  Porta,  De  iBris ;  TranamatationibQS,  ito^ 
Roma,  1610 ;  Qaeroetan,  Hennetical  Phyaie,  4to»  London,  3605 ; 
Oeorgii  Ripley,  Opera  Omnia,  8to,  Caaael,  1649 ;  J.  Trithemina,. 
De  Lapide  Philosophioo,  evo.  Par.  1611  *,  Basil  Valentin,  Laat 
WiU,  &c.,  8vo,  London,  1671.  Of  compilationa  we  may  mention-* 
Artie  Aurifere  quam  Chemiam  vocast  Duo  Volnmina  (this  work 
includes  the  Tarba  Philoeophorom),  Basileas,  1610  ;  J.J.  Kaaget, 
BibUothcca  Chemlca  Curiosa,  2  vola.  foL,  1702;  Theatrnm  Chmii- 
cum,  6  Tols.  870,  Arcrent.,  1662 ;  The  Lives  Of  the  Adepts  in 
Alchemystical  Philosophy,  with  a  critical  oatalogna  of  the  books  in 
thia  acieuce,  and  a  selection  of  the  most  oelebrated  treatiaei^  fta, 
8yo,  London,  1814  ;  Easai  aur  la  Conaerration  de  la  Vie  par  le 
Vote.  Le  Lapasse,  8vo,  Paris.  Among  the  beift  hiitorioal  and  ocitioal 
works  with  which  we  are  acquainted  we  will  mention— Petr.  Gtegor. 
Tholozanus  Syntazedu  Artis  Mirabilis,  2  vola.,  Ln^duni,  1676 ;  0. 
Borrichina  de  Orta  et  FromBsu  Chemis,  4to^  1668  ;  The  ^irtoiy 
of  Chemistry,  by  Thomas  Thomson,  2  vola.  8yo^' London,  1880  ; 
Eusebe  SalVerte,  Lea  Scieoces  Oocnltes,  8yo.  Pail%  1829 ;  Fetd. 
Hoefer,  Uirtoire  de  Ut  Chimie,  2  vola.  8yo,  Paris,  and  an  abridg- 
ment  by  the  aame  author ;  HiBtoi2^e  de  la  Physiqne  et  de  Is  Chimie, 
8yo,  Paris,  1872  ;  Louis  Oniyeilhier,  PhUosophie  dee  Sciences 
M^dicales,  CBuyres  Choisies,  8yo,  Paris,  1862 ;  Frad.  Morin,  Gen^ 
de  la  Science  {zsx  imj>ortant  work,  Which  we  oidy  know  from  quota* 
tiona  in  French  reyiews  and  encyelopiedias) ;  Domas,  Philosophie 
Chimique.  Lastly,  if  we  wish  to  trace  the  transition  of  alchemy  to 
chemistry  we  shall  find  valnaUe  information  in  Le  Dictionnaiie  de 
rb^siqne,  dedicated  to  Mons.  le  Dnc  de  Berry,  8  vols.  4to, 
Ayignon,  1761,  under  the  words  Alkali,  Alnm,  Chimfe,  Pierre 
PhiIoeo|Jiale,  ^onibeig.  The  reader  will  obserye  that  in  this* 
encydopsdia,  written  with  the  express  purpose  of  pronagating  the 
Newtonian  theory  in  Frahoe,  the  classical  sdenee  oomd  bring  no 
real  argumentB  against  alchemy.  He  may  also  consult  the  remark* 
able  work  of  La  Methezie,  which  has  been  undesenredly  forgotten— 
Essai  Analytiqae  ear  TAJr  ppr  et  les  Difierentes  Espkes  d'Air,  8 
vols.  Paris,  1785;  and  The  Birth  of  Oienus^,  by  U.  F.  Bodwell, 
London,  1874. 

£TTM0zx)07.~Th6  idea  that  tiatore  must  bo  tortored  to  make 
her  reveal  her  secrets  is  preseryed  in  the  word  erueSbU:  Fr.  creuta, 
ItaL  crueiolo.  Span.  erMo£~«]l  ftom  the  Latin  crux,  a  cross.  The 
word  matron,  Fr..  liuU$ias,  is  probably  from  the  Celtic  malara,  an 
arrow,  through  the  old  French  yerb  mo/rosser,  to  harass.  Bain'Marit 
and  mnalffBtm  (piXaypa)  are  a-  legacy  of  the  sacred  art.  We  can 
trace  Hhe  twojprindples,  malo  andfemale,  of  the  alchemists  in  the 
word  anmie  ApewuUvf  male).  From  the  Araba  we  get  alcohol  {ai 
JboU),  properly  ai^thiag  burnt,  then  a  powder  .qf  antimony  to 
darken  the  evelids,  and  lastly,  spirits  of  wine ;  alkali^  aahes ;  borax, 
the  white  snbstancd ;  lacker,  from  lae,  rosin  :  elixir,  from  el  keair, 
sqocnco ;  aUmbie,  Arab.  alaaMq,  PoUuh  is  obyioosly  the  aah  of  the 
potj  QexAL  pataieh  ;  tottdoiuMii  is  a  ^rmption  of  laudandUm.  Tba 
denvation  of  tartair^  Fr.  tar^re,  is  strange.  Faiaoelsns  considered 
tartar  to  be  the  canse  of  the  gont,  and  borrowed  ihe  name  from  td)» 
infernal  regions  (Tartaras).  The  Spaniards  haytf^'bcnt/Wed  from 
the  Araba,  atogue,  mereuiy  ;  atogar,  to  overlay  with  qnicksilver ; 
Wfoguerot  a  worker  in  mercury  ;  agogaimentOj  a^tation  ;  amnada* 
nunts,  with  agitation.  The  same  Celtic  root  which  gave  to  Latin 
the  word  vertragtu,  used  by  Martial  for  greyhound,  and  to  Greek 
ohipnrayot,  found  in  iSlian,  from  which  Dante  took  the  word  vdbrov 
has  also  created  a  large  family  of  words— the  Ital.  peltro,  tin  and 
mercury ;  Span,  pewre,  lead  and  tin ;  old  Fr.  -peatUre  s  peliro  ; 
Eng.  pkotei',  pewterer,  ftc.  -The  Place  Mavhert  at  Paris  denyes  its 
name  from  the  faet'that  Magister  Albertus  liyed  there  (Kaubert  « 
.  Ma'  Albert).  From  the  alchemists  we  get  both  the  ideaa  and 
the  Wfrda  affiawty  (Albertus  Magnus),  preeipU^  (B.  Valentin), 
reduce  (Para^Isus),  saiuraiion  (Van  Helmont),  aiettUaUon,  caleina^ 
fton,  qwimUseenoe,  aqua  vUcb  (brandy  was  originally  only  employed 
as  a  medicine),  aqtta  regalie,aqtia  teewnda,  gat,  cobaUf  from  Kobotd^ 
the  gemi  qf  mines^  &&  /j,  jj) 

ALCLA.TI,  Akdbea,  an  eminent  Italian  Jurist,  bom  at 
ALsano,  near  Milan,  on  the  12th  January  1492,  died  1550. 
He  displayed  great  literary  skill  in  his  exposition  of  the 
laws,  for  which  De  Thou  highly  praises  him.  He  published 
many  legal  works,  and  some  annotations  on  Tacitus.  ..  His 
EmUems,  a  collection  of  moral  sayings  in  Latin  Tcise,  has 
been  greatly  admired,  and  tr^iislated  into  French,  ItaJian, 
and  Spanish.  Alciatrs  histoiy  of  Milan,  nnder  the  title 
Rerum  PaHrics,  seu  HietcricB  Mediolaneneie^  Ubri  IV.,  was 
published  posthumously  at  Milan  in  1625. 


Eurysaccs,  the  son  of  Ajaz,  and  through  hia  motner, 
Deinonmche,  f rum  Megacles,  the  head  of  the  Alcxnceonidse. 
He  was  thus  related  to  PericleSi  who,  after  the  death  of 
Cleinias  at  the  battle  of  Coronea  (447  B.a),  became  his 
guardian.  <  A  youth  early  deprived  of  his  father's  control, 
possessed  of  great  personal  beauty,  and  the  heir  ta  grea 
wealth  —  a  youth  consequently  universally  honoured, 
ooortedf  and  caressed — ^was  not  in  a  position  to  acquire  a 
knoKdedge  of  the  virtue  of  self-restraint  in  any  shape  or 
fonn.  Spoilt  accordingly  by  flatteries  and  blandishments, 
the  boy  showed  himself  self-willed,  capricious,  and  pas- 
sionate, and  indulged  in  the  wildest  freaks  and  most 
insolent,  tyrannical  behaviour.  Nor  did  the  instructors 
of  his  early  manhood  supply  the  corrective  which  his  boy- 
hood lacked).  The  ^collection  of  moral,  political,  and  reU- 
gious  beliefs  which  the  earlier  Greeks,  from  custom,  con- 
venience, or  the  promptings  of  common  sense,  had  accepted 
as  a  standard  by  which  to  regulate  their  own  conduct  and 
Judge  that  of  others,  had  been  exposed  by  the  sophists  to 
the  keenest  scrutiny  and  the  widest  scepticism.  Negative 
criticism,  accompanied  with  eihowy  novel  paradoxes,  are 
always  attractive  to  ar  young  man  of  intellectual  vigour ; 
and  thus  Alcibiades  learnt  from  Protagoras,  Prodicus,  and 
others,  to  langhat  the  common  opinions  about  j  ustice,  temper- 
ance, holiness,  patriotism,  d^c.  The  long,  patient,  laborious 
thought,  the  self-sufficing  and  comparatively  ascetic  life 
of  his  master  Socrates,,  he  was  able  to  admire,  but  not  to 
imitate  or  practise.  On  the  contrary,  his  ostentatious 
vanity,  his  amours,  his  debaucheries,  and  his  impious 
revels,  became  notorious  throughout  Athens.  But  .great 
as  were  Alcibiades's  moral*  vices,  his  intellectual  abilities 
were  still  more  conspicuous.  He  proved  his  courage  at 
the  battle  of  Fotidea  (432  b.c.),  where,  wounded,  he  was 
rescued  by  Socrates ;  At  the  battle  of  Delium  (424  b.g.), 
where  he  protected  his  former  deliverer;  and  on  many 
Bubsequent  occasions.  Though  he  was  not  a  very  fluent 
speaker,  he  always  kept  to  the  point.  His  energy  was  im- 
mense, his  ambition  unbounded,  but  selflsh,  and  provided  he 
could  gratify  this  passion,  be  never  scrupled  at  the  means 
or  the  price.  He  could  read  the  character  of  others,  and  adapt 
himself  to  it  vrith  a  versatility,  adroitness,  and  flexibility 
which  if  any  even  of  his  shifty  fellow-countrymen  equalled 
they  never  surpassed.  Nor  were  his  personal  qualities 
his  Only  recommendation  to  popular  favour.  His  ancestors 
and  relatives  had  been  for  generations  the  recognised 
leaders  of  the  people;  he  had  many  admirers  and  followers 
among  the  clubs  of  young  nobles ;  he  had  numetous  de- 
penduits  who  partook  of  his  wealth ;  and  he  gratified  the 
populace  by  the  lavish  expendituse  "with-  which  he  per- 
fonned  his  various  liturgical  duties.  On  lus  first  entering 
prominently  into  public  life,  he  succeeded  by  a  clever  but 
unscrupulous  trick  in  duping  the  Spartan  ambassadors,  and 
persuading  the  Athenians  to  conclude  an  alliance  with 
Argos,  Eli,  and  Mantinca  (420  b.c.)  •  Next  year  he  was 
appointed  general,  and  for  three  years  busily  traversed  the 
Peloponnesus,  endeavouring  to  advance  the  objects  of  the 
alliance.  But  to  be  the  tirsb  man  in  Athens  was  far  too 
limited  an  object  to  satisfy  the  ambition  of  Alcibiades :  all 
Greece  must  be  dazzled  by  his  greatness.  As  the  first  step 
towards  the  accomplishment  of  this  scheme  he  fixed  upon 
the  conquest  of' Sicily,  which  would  necessarily  be  followed 
by  that  of  the  Peloponnesus  and  probably  by  that  of  Car- 
thage. With  this  view,  he  warmly  advocated  the  adoption 
of  measures  for  the  relief  of  Segesta.  The  Sicilian  expedi- 
•tioa  being  resolved  on  with  great  enthusiasm,  he,  Nicias, 
and  Lamachua,  were  appointed  generals.  3ut  shortly  before 
the  day  appointed  for  the  armaments  setting  sail  ther&took 
iplace  a  mysterious  crime,  which  was  destined  to  altar  the 


415  B. a;  all  the  busts  ox  Jtlermes  m  Athens  were  sacrilegi- 
ously mutilated.  The  enemies  of  Alcibiades  (many  uf 
them  probably  the  actual  perpetrators)  endeavnuretl  to 
cdnnect  him  with  the  sacrilege ;  and  lus  wellknotni 
impieties  gave  plausibility  to  a  charge  which  could  nercr 
have  had  any  real  foundation.  Recalled  to  stand  his  trial 
almost  as  soon  as  he  reached  Sicily,  he  escaped,  and  luie 
his  way  to  Sparta,  where  he  revealed  all  the  plans  ot  tbc 
Athenians,  and  induced  the  Spartans  to  send  GyUf^ua  to 
Sicily  and  an  army  to  fortify  Decelea.  He  then  passed 
over  to  Asia  Minor,  and  prevailed  upon  many  of  the  loiu: 
allies  of  Athens  to  revolt.  But  in  a  few  months  he  had 
lost  the  confidence  of  the  Spartans  ;  and  at  the  instigatioQ 
of  Agis  XL,  whose  personal  hostility  he  had  excited,  an 
order  was  sent  from  Lacediemon  for  hia  execation.  Bo- 
oeiving  timely  information  of  this  order,  he  crossed  over 
to  Tissaphemes  (412  ac),  and  quickly  worming  luc- 
self  into  the  satrap's  confidence,  he  persuaded  him  to 
cease  giving  active  assistance  to  Sparta,  so  that  the  i^v 
Grecian  parties,  after  wearing  themselves  out  by  their 
mutual  struggles,  might  both  be  easUy  expelled  from  AiA 
But  Alcibiades  was  now  bent  on  returning  to  Athens,  aii 
he  used  his  supposed  influence- with  Tissaphemes  to  efert 
his  purpose.  In  his  negotiation  with  Feisander,  thccjL 
he  failed  in  his  immediate  object,  he  succeeded  m  pnxi^  - 
ing  the  impression  that,  whatever  side  he  joined,  he  cou.] 
make  Tissaphemes-  help.  Under  this  impression,  he  ^^^ 
recalled  by  Thrasybulus  and  the  armament  at  Soir.i, 
and  appointed  one  of  the  generals.  Hia  appointment  vj> 
followed  by  the  victories  at  Cynossema,  Abydos,  ui 
Cyzicus,  and  by  the  recovery  of  Chalcedon  and  Byzantiux. 
On  his  return  to  Athens  after  these  successes  he  W33 
welcomed  with  every  dem6nstration  of  joy  (407"aa);  i2 
the  proceedings  against  him  were  canoeUed,  and  he  vu 
appointed  general  with  full  powers.  His  ill  success,  hew- 
ever,  at  Andros,  and  the  defeat  of  his  lieutenant  at  Noticn:. 
led  the  Athenians  to  dismiss  him  from  his  conmiand.  He 
thereupon  retired  to  the  Thracian  Chersone3US>  but  af:t* 
the  battle  of  iSgospotami,  and  the  establishment  of  tbe 
Spartan  supremacy  throughout  Greece,  he  crossed  t:c 
Hellespont,  and  took  refuge  with  Pharnabazua  in  Fhrygii 
There  an  attack  was  made  upon  him,  but  by  whom  or  hr 
what  cause  historians  are  not  agreed;  hia  residence  wu  set 
oi>  fire,  and  on  mshing  out  on  his  cowardly  assas6is>. 
dagger  in  hand,  he  was  killed  by  a  shower  of  anova,  4U 
B.C.  By  his  wife  Hipparete,  Alcibiades  left  one  son,  «i-v 
was  named  after  himsiBlf. 

AECINOUS,  a  Platonic"  philosopher  of  uncertain  to» 
author  of  a  work  entitled  'Eirtrofjirj  twv  nXaTttiyos.3oy/«anir, 
which  has  been  translated  into  English  by  Stanley  in  b:^ 
History  of  Philosophy,  The  best  edition  of  the  Gf&i 
original  is  that  by  Fischer,  Lips.  1783,  8va 

ALCINOUS,  a  mythical  king  of  the  Phaeacians,  in  tt 
island  of  Scheria,  was  son  of  Nausithous,  and  grandsoD  f 
Neptune  and  Peribosa.  He  has  been  immorta]^8ed  in  t:-. 
Odyssey t  the  description  of  his  reception  and  entertainnctt 
of  Ulysses,  who  when  cast  by  a  storm  on  the  shore  of  tie 
island  was  relieved  by  the  king's  daughter,  Naasicaa,fi/n> 
ing  the  main  subject  of  books  vi.  to  yjiy  of  that  pcei^ 
The  subjects  of  Alcinous  loved  pleasure  and  good  cb*:, 
yet  were  skilful  seamen ;  and  ho  himself  ia  described  -^ 
a  good  prince. 

ALCIPHBON,  the  most  eminent  of  the  Grade  cpistola.7 
writers,  was  probably  a  contemporary  of  Lncian.  1^ 
letters,  of  which  116  have  beai  published,  axe  written  is 
the  purest  Attic  dialect,  and  are  considered  models  cf 
style.  The  imaginary  authors  of  them  are  cotintr  r  people^ 
fisherwomeDi  courtesaosi  and  pax&aitea^  who  espr^  ^^ 


Bistency.  S!he  new  Attio  odnady  bdng  the  principal 
aoarce  fiom  frhich  JUciphron  deriyed  Ub  information, 
these  letters  are  valoable  as  delineating  the  priTate  life  of 
the  Athenians  at  that  period.  The  l^et  editbns  "ta  by 
Bergler,  Lip&  1715,  and  Wagner,  lipa.  1798. 

ALCIRA,  probably  the  S<Btabicula  of  tHe-Bomana,  a 
Spanish  town,  on  an  island  in  the  riyer  Xncar,  25  zniles 
&W.  of  Valencia^  in  the  pnmnoe  of  that  nam&  It  is 
sniToanded  by  wails,  and  has  two  fine  bridges.  There  is 
a  remarkable  stalactite  grotto  in  the  Ticinity.  The  prin- 
cipal productions  are  silk,  rice,  &nd  oranges,  which  axe 
laigely  exported.    Population, '  1 5,400. 

ALCMAN,  Bometiines  also  called  .ALCMSOir,  one  of 
the  most  ancient,  and,  in  the  opmion  of  the  Alexandriui 
critics,  th^  most  distingoished  of  the  lyric  poets  of  Greece. 
According  to  one  account  he  was  by  birth  a  Lydian,  while 
others  state  that  he  was  a  native  of  Sparta^  where,  at  any 
rate,  he  lived  from  a  very  early  agei  The  time  at  whidi 
he' flourished  is  uncertdn,  but  it  is  generally  assumed  that 
it  embraced  the  period  between  the  yean  670  and  630  B.a 
Alcman  may  in  some  respects  be  r^y^arded  as  the  father  of 
lyric  poetry  among  the  Greeks,  and  it  was  probably  foi 
tiiis  reason  that  the  Alezandzun^critics^put  him  at  the 
head  of  their  ^c  canon.  His  poems,  whid^  seem  to  have 
formed  a  collection  of  -siz  books,  are.  known  to  us  only 
from  a  number  of  small  fragments.  Many  of  them  were 
of  an  erotic  character,  but  others  were  hymnd  and  didactic 
piecesr  All  were  written  in  the  vigorous  broad  dialect  of 
the  Dorians.  .The  best  collection  of  these  fragments  was 
published  by  F,  G.  Welcker,  Giesen,  1815,  4to;  they  are 
also  contained  in  BergVs  Poet«  Zyrici  Greed,  1852, 
^vo. 

ALCMENE,  the  daughter  of  Eledaryon,  king  of  Myc^nce, 
and  wif 0  of  Amphitryon.  She  was  the  mother  of  Hercules 
by  Jupiter,  who  assumed  the  likeujoss  of  her  husband  during 
his  al^nce,  and  of  Iphides  by  Ainphitryon. 

ALCOCK,  John,  doctor  of  laws,  and  bishop  of  Ely  in 
the  reigQ  of  Henry  YIL,  was  bom  at  Bevedey  in  York- 
Bhire  l^ore  1440,  and  educated  at  Cambridge.     He  was 
ma^e  dean  of  Westminster  and  master  of  the  rolk  in  1462. 
In  1470  he  was  appointed  ambassador  to  the  court  of 
Castile,  and  in  1471  was  consecrated  bishop  of  Eochester. 
In  1477  he  was  translated  to  the  see  of  Worcester;  and 
in  1486  to  that  of  Ely.     He  was  a  prelate  of^eat 
learning  and  piety,  and  so  highly  esteemed  by  King  Henry 
that  he  appointed  him  lord  president  of  Wales,  and  after- 
wards loixl  keeper  of  the  Great  Seal    Alcock  founds 
schools  at  Kingston-upon-Hull  and  Beverley,  and  built 
the  spacious  hsJl  belonging  to  the  episcopal  'palace  at 
Ely.     He  was  also  the  founder  of  Jesus  College  in  Cadi- 
bridge,  fo»  a*  master,  six  fellows,  and  as  many  scholars. 
This  house  was  formerly  a  nunnery,  dedicated  to  6t  Badx- 
gund ;  and  Godwin  says  that  the  buildiQg  being  greatly 
decayed,  and  the  revenues  reduced  almost  io  nouiiig,  the 
nuns  had  all  forsaken  it,  except  two ;  whereupon  Bishop 
Alcoek  procured  a  grant  from  the  crown,  and  converted  it 
into  a  college.    But  Camden  and  others  tell  ns  that  the 
nuns  of  that  house  were  so  notorious  for  their  incontinence, 
that  King  Henry  YIL  and  Pope  Julius  IL  consented 
to  its  dissolution.     Bishop  Alcock  vhcoie  several  pieces, 
among  which  are  the  following: — 1.  Mans  FerfutiorUs; 
2.    In    PmLmos    Pcmtientiales ;    3.   MomHicB    Yutgares; 
4.   MediioOiona  Fus,      He  ^died  at  Wisbeach,  October 
1, 1500y  and  was  buried  in  the  chapel  built  by  himself  in 
Ely  cathedral 

ALCOHOL,  a  volatile  organic  body,  oonstanlily  formed 
during  the  fermentation  of  vegetable  juices  containing 
sugar  in  solution.    It  is  extracted  from  spirituous  liquors 


aceumulates  in  the  first  portion  ol  each  distillate.  After 
a  few  operations  the  spirit  obtained  is  as  strong  as  it  can 
be  made  hj  this  process,  and  further  repetition  does  nol 
enable  us  to  separate  more  water  from  it.  In  oommeroa 
the  strongest  spirit  is  known  as  norit  of  wine,  and  contains 
about  90  per  cent,  of  alcohol  tiie  remaining  10  per  cent 
of  water  must  be  removed  by  some  chemical  ftgent  that 
will  combine  with  water  and  retain  it  at  the  boilmg-point 
of  the  spirit,  and  be  without  any  apedflc  action  on  the 
alcohol  The  dehydrating  substances  in  general  use  are 
certain  anhydrous  salts,  such  as  carbonate  of  potash,  acetate 
of  potash,  or  sulphate  of  copper.  These  rapidly  absorb, 
water  at  low  temperature,  and  part  with  it  at  a  red  heat; 
so  that  they  may  be  used  over  and  over  again.  The  most 
efficient  dehydrating  agent  is  caustic  lime  or  caustic 
baryta.  Lime  is  generdly  used  in  making  the  absolute 
alcohol  of  commerce.  For  this  purpose  the  caustic  lime 
is  broken  into  small  pieces  about  the  size*  of  a  walnut,  and 
placed  in  a  retort ;  spirits  of  wine  is  now  poured  into  the 
vessel,  just  sufficient  to  cover  the  lime,  and  the  whole  is 
left  to  digest  for  a  night  During  this  time  the  hme 
gradually  slakes  from  the  absorption  of  water,, and  the 
anhydrous  alcohol  is  left,  ready  to  distill  o£f  at  the  tempera- 
ture of  the  water-batk  Absolute  alcohol  is  a  very  mobile 
colourless  liquid,  having  a  high  refraictMre  power,  and 
possessing  a  feeble  agreeable  smell  and  an  add  bimiinff 
taste,  which,  however,  diminishes  as  it  is  diluted  with 
water  The  caustic  taste  is  in  great  part  due  to  the 
rapidity  with  which  it  takes  water  from  any  living  tissue 
with  which  it  comes  in  contact,  producing  coagulation  if 
the  fluids  are  albuminous.  Alcohol  has  a  specific  gravity 
of  0*794  at  a  temperature  of  eO""  Fahr.,  and  boils  at  nS"*! 
Fahr.,  barometer  being. at  30  inches.  It  docs  not  conduct 
electricity,  and  has  never  been  obtained  in  the  solid  state, 
although  at  very  low  temperature  it  becomes  viscid.  For 
this  reason  alcohol  is  always  used  to  fill  thermometers  for 
re^^istering  low  temperatures,  as  mercury  freezes,  and  can^ 
not  be  employed  as  an  inde;:  of  temperature  below  -  39* 
Fahr.  Its  high  co-efficient  of  expansion  makes  alcohol  a 
very  sensitive  fluid  for  thermometric  purposes.  Alcohol 
has  a  great  tendency  to  absorb  water  from  the  atmosphere, 
and  must  be  kept  in  thoroughly  sound,  vessels.  It  mixes 
with  water  in  all  proportions,  and  during  the  dilution  there 
is  a  considerable  amount  of  heat  evolved.  When  alcohol 
and  water  are  mixed,  a»contraction  of  volume  occurs,  which 
augments  until  100  parts  of. alcohol  are  mixed  with  116*23 
parttf  of  water;  103*775  volumes  of  alcd^l  and  wate^ 
mixed  jn  that  ratio  contracting  to  lOO.^^  Addition  of 
.water-beyond  the  proportion  given  above  causes  less  and 
less  contraction,  and  finally  no  diminution  of  vohime  can 
b^  observed.  As  alcohol  is  diluted  with  water  its  volatihty 
and  its  power  ci  dictation  diminish,  whereas  the  spedfie 
gravity  increases,  continually  approaching  that  of  water. 
Next  to  water,  alcohol  is  ike  substance*  most  generally 
employed  as  a  solvent  It  dissolves  numy  oi^ganic  subi 
stances,  and  is  especially  used  in  the  arts  for  the  manu* 
facture  of  varnishes.  In  medicine  it  is  invaluable  as  a 
solvent  of  the  active  principle'  of  many  substances  that  are 
insoluble  in  water,  and  would  soon  decompdise  in  aqueous 
solution.  These  alcoholic  solutions  are  generally  called 
tinctures. 

Alcohd'  u  an  excellent  antii^ptic  Sgent  As  a  pr^ 
servative  of  animal  structures  it  is  generally  osod  in  the 
impure  state — ^known  in  commerce  as  methylated  spirit 
This  is  spirits  of  wine  mixed  with  10  per  cent  of  com* 
merdal  wood  spirits,  which  .does  not  uterfeie  with  its 
preservative  or  solvent  pcw^  although  it  readers  it  unfit 
for  use  as  a  beverage  "^ 


Hydrogen.. 

Oxygen ^.-.   !.. 


12-90 
34-43 


100  00 

Its  formula  in  chomical  symbola  w  C.HgO  During  the 
fermentation  of  gugar  the  change  that  takes  place  is  repre- 
Bentcd  as  followB  :— 


C.H„0«  •  2C,H«0 

Onpe  togar.         AkohoL 


4^     2  CO, 
Carbonic  add. 


The  coihpjcx  body,  grape-sugar,  breaks  up  by  the  action  of 
the  ferment  or  yeast  into  alcohol  or  carbonic  acid,  without 
anything  being  added.  This  kind  of  chemical  change  is 
sometimes  caUed  an  action  of  presence,  or  catalytic  action, 
because  the  substance  inducing  it  does  not  enter  into  the 
composition  of  the  products  of  the  reaction.  The  alcohol 
ferment  or  yeast  is  a  miuato  cellular  plant  that  grows 
rapidly  in  sugar  solution,  especially  if  albumenoid  matter 
is  also  present,  and  during  the  continuance  of  its  vital 
functions  causes  a  rearrangement  of  the  atoms  of  the  sugar. 
In  order  that  fermentation  may  proceed  regularly,  a  tempera- 
ture of  about  60**  Fahi,  is  required,  and  an  amount  of 
sugar  in  solution  not  exceeding  10  per  cent.  The  sugar 
is  principally  obtained  from  malt,  which  is  barley  that  has 
been  allowed  to  germinate  for  a  certain  time,  and  is  then 
arrested  in  its  growth  by  heating  to  a  high  temperature. 
During  this  process  of  germination  'there  is  a  peculiar 
ferment  produced  called  (Sastase ;  this  has  the  remarkable 
property  of  changing  starch  into  grape-sugar.  "When  the 
malt  is  treated  .with  water,  the  ferment  causes  all  the  starch 
originally  present  in  the  grain  to  appear  in  solution  as 
grape-sugar.  '  All  kinds  of  starch  may  be  changed  into 
grape-sugar  by  boiling  with  dilute  sulphuric  acid,  which 
in  this  case  acts  somewhat  like  a  ferment,  because  it  is  not 
decomposed  during  the  action.  The  sulphuric  acid  is 
afterwards  separated  by  treating  with  lime,  which  produces 
insoluble  sulphate  of  Ume  (gypsum),  and  leaves  the  sugar 
in  solution.  In  this  way  sugar  for  the  alcohol  manufacture 
is  now  largely  made  from  .the  potato  abd  other  starch- 
yielding,  plants.  Cane-sugar  is  too  expensive  to  be 
employed  in  the  distillery.  Molasses,  or  the  micr3r8tallifl- 
oble  portion  of  the  cane^ugar,  is,  however,  largely  used. 

Alcoholy  when  acted  on  by  other  chemical  substances, 
produces  a  great  variety  of  new  compounds.  "With  acids 
a  remarkable  class  of  bodies  are  produced  called  ethers,  of 
which  ordinary  ether  is  the  type.  •  The  majority  of  them 
are  very  volatile  fluids,  that  in  many  cases  have  a  veiy  agree* 
able  odour,  and  are  not  readily  soluble  in  water.  .Many 
ethers  are  obtained  by  simply  heating  a  mixture  of  the 
^d  and  alcohol  in  a  closed  vessel  to  a  temperature  of 
212''*Fahr.,  and  subsequently  treating  with  water.  The 
water  dissolves  the  alcohol  not  acted  upon,  and  leaves  the 
ether  floating  on  the  surface. 

When  alcohol  is  treated  with  chlorine,  absorption  occurs, 
and 'hydrochloric  add  is  continuously  evolved  for  many 
hours,  the  temperature  rising  considerably  dunng  the 
action.  Many  substances  are  formed  in  succession,  but 
the  principal  product,  after  long-continued  action,  is  the 
substance  chloral,  now  largely  used  as  an  anaesthetic 
Bromine  produces  a  similar  body  called  bromaL  Iodine 
d»^es  not  act  on  alcohol  at  ordinary  temperatures,  further 
than  to  pass  into  solution.  When  treated  with  a  solution 
of  chloride  of  bme,  alcohol  is  violently  attacked,  and  the 
result  of  the  action  is  the  well-known  substance  chloroform. 
Acted  on  by  oxidising  agents,  alcohol  gives  two  new:  sub- 
•tanc^— aldehyde  and  acetic  acid.  The  ease  with  which 
ncetic  add  is  produced  by  heating  with  a  mixture  of 
bichromate  of  potash  and  sulphuric  acid  gives  a  delicate 
method  61  detecting  and  estimating  very  small  quantities 


plete  decomposition  takes  place.  Among  the  products  sn 
found  naphthalin,  benzol,  hydrogexi»  marsh  g^  etiiykDe, 
and  other  bodies. 

The  synthesis  of  alcohol  has  been  effected  hf  zoeans  of 
the  hydro^carbon  called  olefiaht  gas,  whidt  may  he  made 
directly  from  carbon  and  hydrc^eo.  When  this  gas  is 
shaken  with  strong  sulphuxic  acM  it  gradoaUy^combioes 
with  it ;  and  if  it  is  afterwards  dilated  with  water  and 
distilled,  alcohol  passes  over.  Ajs  olefiant  gss  is  one  of 
the  constituents  of  common  coal-gas,  this  snbstanoe  may 
be  used  to  make  alcohol  by  the  above  methods  Tliie  actloo 
that  takes  place  is  represented  thua^^- 
+ 


Oleflant  Gai 


H,0 
Wator. 


Afcolud. 


As  the  value  of  spirituous  liquors  depends  mainly  on  the 
quantity  of  alcohol  they  contain,  it  is  essential  to  find  some 
simple  and  rapid  means  of  ascertaining  the  perosntaga 
amount  of  the  substance  present  For  this  patpose  tloca 
methods  may  be  employed,  viz.,  specific  gravis  detenaioir 
tion,  temperature  of  ebullition,  or  rate  of  expansion.  Tbe 
easiest  plan,  and  the  most  generally  used,  is  the  densi^ 
method.  Very  accurate  tabks  are  published  of  the  specinc 
gravity  of  mixtures  of  alcohol  and  water  in  all  pn>portioQ6» 
so  that  it  is  only  necessary  to  refer  to  these  t^^  to  get 
the  percentage  composition.  In  the  case  of  liquors,  lib 
wines  or  beers,  that  contain  many  other  substanoeB  in  sob* 
tion  in  addition  to  alcohol,  it  is  necessary  to  separate  tbe 
alcohol  from  the  extractive  matters — sugar,  salts,  Ac-^ 
distillation,  and  to  take  the  density  of  the  volatile  poctioB. 
As  jnines  contain  many  volatile  ethers  that  "would  pae 
over  with  the  alcohol  in  the  above  process,  and  intecfen 
with  accurate  results  being  obtained,  they  are  general); 
decomposed  by  hAa-ta'^g  with  an  ft1k»li  before  thn  distilhtioo 
commences. 

The  physiological  action  of  alcohol  is  a  subject  to  vhieb 
considerable  attention  has  been  directed  of  late  yean,  sad 
many  investigators  have  attacked  the  probleou  The  most 
important  contribution  to  our  knowledge  of  the  subject  b 
due  to  Dr  Parkes,  who  has  made  a  long  series  of  obeerw 
tions  on  soldiers  Uving  on  a  constant  diet  with  and  withoot 
the  use  of  alcohol  In  these  experiments  the  weight  d 
the  ^ody,  the  amount  of  nitrogen  in  the  urine  and  fsefi, 
the  amount  of  urea,  the  pulse,  and  the  temperature  d  the 
body  wers  all  determined  daily.  The  following  are  the 
prindpal  conclusions  deduced  ftom  the  investigatioo^- 

The  elimination  of  nitn^gen  during  ezerdse  was  unaiTeded  bt 
brandy ;  and  since  a  similar  result  oocorred  in  a  series  of  eiptf** 
ments  made  during  rest,  it  seems  certain  that  in  healthy  meo  oa 
uniform  good  diet  ucobol  does  not  inteiiere  with  the  disiofe^nfitf 
of  nitroj^enoos  tistaes. 

.  The  heat  of  the  body,  as  judged  of  by  the  axilla  and  rectes 
temperature,  was  unaffected  by  tne  amount  given.  The  tipp^^* 
heat  after  alcohol  must  therefore  be  owing  to  salgeetiTe  ledjcT 
connected  with  the  quickened  dreulation,  rather  than  to  aa  actsal 
ri^e  of  temperature. 

The  |)u1m  waa  increased  in  frequency  by  4  oonoea  of  brandy,  t:^ 
palpitation  and  breathlessneas  were  brought  on  by  larser  ^osb  t» 
aucb  an  extent  aa  greatly  to  lesaen  the  amount  of  wd%  the  bib 
coiiln  do,  and  to  render  quick  movementa  imposaiblaL  As  tltf  tStd 
of  labour  alone  ia  to  augment  the  strength  and  fireqnency  of  thft 
heart's  action,  it  would  appear  obviously  impiopar  to  act  oa  th» 
heart  atil]  more  by  alcohol.  Whether  on  a  heart  ffrhaii***^  ^ 
exertion  alcohol  would  produoe  good  or  bad  effects  Is  not  abova  bjr 
these  ezperimcnta. 

Neither  exercise  nor  alcohol  produced  any  affect  oo  the  phoipb«is 
acid  of  the  urine,  or  the  tno  acidity,  or  the  ehlorine. 

Aa  the  action  of  alcohol  in  dietetic  doaea  on  the  eliminatioo  (f 
nitrogen  and  on  the  bodily  temperature  ia  so  entirely  negBtire.  it 
seems  reasonable  to  doubt  if  alcohol  can  have  the  depressis;  e0Mt 
on  the  excretion  of  pulmonary  carbon  which  is  commonly  attzibatn 
to  it  It  can  hardly  deprens,  one  would  think,  the  metaman^i» 
of  ti&^uea  or  aubstances^  furnishing  carbon,  without  affecung  ciUitf 
the  chances  of  the  niti%enous  g^ractiupa  ot  bodily  beat. 


the  year  1860  it  was  the  goDerally-received  opinion  that 
the  greater  portion  of  any- alcohol  taken  was  oxidised  in 
the  system,  and  only  a  small  fraction  eliminated  unaltered. 
In  that  year  Messrs  Pomn  and  Lallemand  published  an 
elaborate  memoir  on  the  subject,  in  which  they  maintained 
that  all»  or  at  le^  nearly  all,  the  alcohol  taken  is  eliminated 
onaltered.  This  subject  has  been  recently  reinvestigated 
by  Dr  Austin,  Dr  Thudichum,  and  especially  by  Dr  A. 
Daprd.  The  main  results  of  Dr  Duprd's  sories  of  oVserva- 
tioQS  may  bo  summed  up  as  follows  :^- 

The  amount  of  alcohol  elimiimted  per  day  does  not  increase 
with  tho  co&tinoaace  of  the  alcohol  diot ;  and  therefore  all  the 
ftlcohd  oonsumed  daily  must  of  necessity  be  disposed  of  daily; 
•and  as  it  cerUdnly  is  not  eliminated  within  that  time,  it  must  be 
destroycd'in  the  system. 

The'  elimination  of  alcohol  following  the  ingestion  of  a  dose  or 
doses  of  alcohol  ceases  in  from  nine  to  twenty-Tour  bours  alter  the 
last  dose  has  been  taken. 

The  amoont  of  alcohol  eliminated  in  both  breath  and  mine  is  a 
mlnate  fraction  only  of  the  amount  of  alcohol  taken 

Id  the  coarse  of  these  expenments  the  author  found  that,  alter 
ai  weeks  of  total  abstinence,  and  even  in  the  case  of  a  teetotaller, 
a  substance  is  eliminated  in  the  unne,  and  perhaps  also  m  the 
breath,  which,  though  apparontly  not  alcohol,  givqs  all  the  reactions 
ordiaarily  used  for  the  detection  of  traces  of  alcohol.  The  quantity 
present  in  urine  is,  however,  so  small  that  the  precise  nature  of  the 
substance  has  not  as  yet  been  detcrmmed.  The  author  pomts  out 
an  apparent  connection  between  this  substance  and  alcohol.  It  was 
found  that,  after  the  elimination  due  to  the  ingestion  of  alcohol  had 
ceased,  the  amount  of -this  substance  eliminated  in  a  given  time 
at  first  remained  below  the  quantity  normally  excreted,  and  only 
ffradually  rose  again  to  the  normal  standard.  A  carefiil  study  of 
this  cozmection  may  perhaps  serve  to  throw  some  light  upon  the 
physiological  action  of  alcoaol. 

ALCOTf  one  of  the  most  thriving  manufacturing  cities 
of  Spain,  on  the  river  Alcoy,  in  the  province  of  Alicante, 
24  miles  N.N.W.  of  the  town  of  th$t  nama  It  is  built 
on  an  elevated  site  at  the  foot  of  a  gorge  of  the  Sierra  de 
Mariota,  and  presents  a  picturesque  appearance.  There 
are  several  handsome  buUdings  and  a  number  of  public 
fountains,  but  the  industry  of  the  place  is  its  chief  character- 
istic. The  principal  employment  is  papermaking.  About 
200,000  reams' are  produced  annually,  the  extraordinary 
quantity  of  180,000  reams  being  a  paper  of  light  texture 
used  for  making  cigarettes.  Coarse  woollen  staffs  are  also 
zpanufoctured.  A  very  cunous  festival  is  held  annually  in 
Apr'd  in  honour  of  St  Qeorge,  the  patron  saint  of  the  town. 
Population,  27,000. 

ALCUDIA,  Manuel  de  Godot,  Duke  of,  "Prince 
of  the  Peace,"  Spanish  statesman,  was  bom  of  poor  but 
noble  parentf^e  at  Budaioz  on  the  12th  May  1767  (died 
1 85 1 ).  In  1 784  he  came  to  Madrid  to  join  the  royal  body- 
guard, and  by  his  handsomo  presence  and  agreeable 
manners  soon  attracted  notice.  The  queen  regarded  him 
with  great  favour,  and  the  weak-zmnded  Charles  IV.  raised 
him  rapidly  from  dignity  to  dignity,  until  in  1792,  on  the 
disgrace  of  Aranda,  he  became  pnme  minister.-  One  of 
the  first  steps  he  took  on  his  accession  to  power  was  to 
declare  war  against  the  fVench  convention.  Though 
success  at  first  attended  the  Spanish  arms,  the  position  of 
matters  was  reversed  in  a  second  campaign,  and  the  war 
was  concluded  by  the  treaty  of  Basle,  signed  on  the  22d 
July  1795,  for  negotiating  which  Godoy  received  his  title 
of  Prince  of  the  I^ce  and  a  large  landed  estate.  He  was 
also  made  at  the  same  time  a  grandee  of  Spam  of  the  first 
class.  In  1796  he  formed  an  offensive  and  defensive 
alliance  with  the  French  republic^  which  involved  Spam 
in  a  war  with  England.  Next  year  he  was  married  to 
Maria  Theresa  de  Bourbon,  nieco  of  the  king  by  a  mor- 
ganatic marriage  of  his  brother  Luia  As  it  was  under- 
stood that  Godoy  had  already  married  Dona  Josef  a 
Tudo,  this  sacond  alliance,  though  it  brought  him  nearer 


forced  to  resign  his  position  in  the  jninistiy,  but  he  never 
lost  the  favour  of  the  king,  who  appointed  him  grand 
admiml  in  1799L  Aboufr  the  same  time  he  was  restored  to 
power,  and  entered  into  an  alliance  with  Napoleon,  liaving 
for  its  object  the  partition  of  Portugal  The  war,  in  which 
Godoy  himself  commanded,  was  of  short  duration,  the 
treaty  of  Badajoz,  signed  on  the  6th  June  1801,  securing 
froni  Portugal  a  subsidy  to  France  and  a  cession  of  terri- 
tory to  Spain.  Godoy  was  rewarded  for  his  service  with 
the  title  of  Count  of  Evoramente,  and  an  annual  income  of 
100,000  piastres  In  1804  he  became  generalissimo  of 
the  land  and  sea  forces  of  Spain ;  but  the  honours  thus 
heaped  upon  him  by  the  king  were  accompanied  by  grow- 
ing dislike  on  the  part  of  the  nobility  and  the  people. 
The  higher  classes  regarded  him  with  jealousy  as  a  parvenu, 
and  he  was  necessarily  unpopular  with  a  nation  that  attri- 
buted to  him  the  defeat  of  Trafalgar,  and  the  stoppage  cf 
its  commerce  through  the  blockade  of  the  porta  A  change 
of  poHcy,  by  which  he  endeavoured  to  break  off  his  alliance 
witii  France  and  enter  into  friendly  relations  with  England, 
came  too  late  to  save  his  position.  Napoleon  detemiinod 
to  remove  the  Bourbons  from  the  throne  of  Spain,  and  tho 
invasion  of  the  French  troops  gave  Godoy's  enemies  the 
wished-f or  opportunity  to  secure  his  downfall  The  prime 
minister  had  retired  from  Tdadrid,  and  was  making  arrango> 
ments  for  the  removal  of  the  king  and  queen  to  Mexico, 
when  the  project  was  discovered  by  the  Pnnce  of  Asturioa, 
the  leader  of  the  party  opposed  to  him.  On  the  18th 
March  1808  Godoy  was  seized  at  Aranjucz  by  the  mob, 
who  were  only  restrained  from  executing  summary  ven* 
geance  upon  bun  by  the  promise  given  them  that  he  should 
undergo  a  fa&r  trial  Napoleon,  however,  wishing  to  avail 
himself  of  his  influence  over  Charles,  sent  Prince  Murat  to 
effect  his  release.  Ho  was  removed  in  April  to  Bayonno, 
where  on  the  5th  May  he  signed  tho  deed  by  which  Charles 
lY.  abdicated  in  favour  of  the  Prince  of  Asturias.  He 
continned  to  ei\joy  the  undiminished  favour  of  Charles^ 
whom  he  aocomponied  to  Rome,  his  possessions  in  Spaia 
having  been  confiscated.  On  the  death  of  his  royal  master 
ho  removed  to  Paris,  where  ho  received  a  pension  of  5000 
francs  from  Louis  Philippe.  In  1836^  he  published 
memoirs  of  his  life,  in  which  he  defends  his  policy.  In 
1847  his  titles  and  the  greater  part  of  his  c^tes  were 
restored  to  him,  and  he  received  permission  to  retum  to 
Spain.  He  continued,  however,  to  reside  in  P&ris»  where 
he  died  on  the  4th  October  1851. 

ALCUIN,  in  Latin  Albinus,  surnamed  Flaoaa,  an 
enunent  ecclesiastic  and  a  reviver  of  learning  in  the  6th^ 
century,  was  bom  m  Yorkshire  about  735  (died  8041 
He  was  educated  at  York  under  the  direction  of  Arch- 
bishop Egbert,  as  we  learn  from  his  own  letters,  in  which 
he  frequently  calls  that  prelate  his  beloved  master,  and 
the  clergy  of  York  the  companions  of  his  youthful  studies. 
He  succeeded  Elbert  as  director  of  the  semmary,  and  io 
later  life  modelled  after  it  his  famous  school  at  Tours. 
He  survived  Bode  about  seventy  years ;  it  is  thereforo 
hardly  possible  that  he  could  have  received  any  port  of  hia 
education  under  him,  as  some  writers  of  Uteraiy  history 
havo  af&rmed;  and  it  is  worthy  of  observation  that  he 
never  calls  Bode  his  master,  though  he  speaks  of  him 
with  the  highest  veneration.  It  is  not  well  known  to 
what  preferments  he  had  attained  in  the  church  before  he 
left  England,  though  some  say  he  was  abbot  of  Canter* 
buiy.  He  was  sent  to  Home  by  Eanbold,  tho  sncoossor  of 
Ethelbcrt,  to  procure  the  paUium,  and,  in  returning,  at 
Parma  ho  met  Charlemagne,  who,  as  Alcuin  hod  already 
visited  the  French  court,  v/as  no  stranger  to  his  extra> 
ordinazy  ment.     The  emperor  coniracicd  so  great  no 


ana  oecome  nw  preceptor  in  xne  sciences.  Aicuin  accora* 
ingly  instructed  Charlemagne  and  .his  family  in  rhetoric, 
logic,  mathematics,  and  divinity.  He  particularly  distiii- 
.guiahed  himself  by  his  writings  in  iefence  of  the  orthodox 
faith  against  the  adoptionists,  Felix,  bishop  of  Urgel, 
and  EUpandus,  archbishop  of  Toledo,  convincing  the 
former  of  his  error  after  a  six  days'  debate  at  Aix-la- 
Chapelle  (799),  and  treating  the  latter  in  the  most  con- 
ciliatory manner ;  and  on  more  than  one  occasion  he  was 
employed  in  important  missions  between  Charlemagne  and 
Offa,  king  of  Mercia.  **  France,"  says  one  of  our  best 
writers  of  ^literary  history,  with  some  degree  of  truth,  **  is 
indebted  to  Alcuin  for  all  the  polite  learning  it  boasted  of 
in  that  ond  the  following  ages.  The  universities  of  .Paris, 
Tours,  Fulden,  Soissons,  and  many  others,  owe  to  him 
their  origin  and  increase,  those  of  which  he  was  not  the 
superior  and  founder  being  at  least  enlightened  by  his 
doctrine  and  example,  and  enriched  by  the  benefits  he 
procured  for  them  from  Charlemagne." .  .  Alcuin,  it  is 
alleged,  however,  forbade  the  reading  of  the  classical  poets. 
In  790  he  went  to  England  in  the  capacity  of  ambassador, ' 
and  returned  to  France  in  792,  never  again  to  visit  his 
native  land.  After  Alcuin  had  flpent  many  years  in  the 
most  intimate  familiarity  with  the  greatest  prince  of  his 
age,  he  at  length,  in  801,  with  great  difficulty,  obtained 
leave  to  retire  from  court  to  the  abbey  of  St  Martin  at 
Tours,  of  which  he  had  been  appointed  the  head  by 
Charlemagne  in  796.  Here  he  remained  and  taught  tiU 
his  death  in  804.  In  his  retirement  he  kept  up  a  constant 
crrrespondenco  with  Charlemagne,  which  displays,  on  the 
part  of  both,  an  ardent  love  of  learning  and  religion,  and 
,  great  zeal  and  earnestness  in  contriving  and  executing 
noble  designs  for  their  advancement.  .Alcuin  composed 
many  treatises  on  a  great  variety  pf  subjects,  in  a  style 
much  superior  in  purity  and  elegance  to  that  of  most 
writers,  of  the  age  in  which  he  flourished.  ..His  works 
were  collected  and  published  by  Duchesne,  in  1  vol. 
folio,  Paris,  1617:  a  better  edition  is  that  of  Froben,  2 
vols,  folio,  Ratisbon,  1777.  They  consist  of  (1)  Tracts 
vpon  Scripture;  (2)  Tracts  upon  doctrine,  discipline,  and 
morality;  (3)  Historical  treatises,  lettors,  and  poems.  It 
is  not  improbable 'that  Alcuin  was  the  wiiter  of  the  famous 
Caroline  Books ^  issued  under  the  name  of  Charlemagne, 
which  denounced  as  idolatrous  every  form  of  image-worship. 
A  Life  of  Alcuin,  by  Lorenz,  was  published  at  Halle  in 
1829,  and  appeared  in  an  English  translation,  by  Slee, 
in  1837. 

ALCYONIUS,  cnr  Alcionius,  'Petetjs,  la '  learned 
Italian,  bom  at  Venice  in  1487  (died  1527).  ■  Distin- 
guished as  a  classical  scholar,  he  was  employed  for  some 
time  by  Aldus  Manutius  as  a  corrector  of  the  pres?,  and  in 
1 522  was  appointed  professor  of  Greek  at  Florence  through 
the  influence  of  Giulio  de  Medici  When  the  latter  became 
pope,  under  the  title  of  Clement  VIL,  in  1523,  Alcyonius 
followed  him  to  Rome,  and  remained  there  until  his 
death.  Alcyonius  published  at  Venice,  in  1521,  a  Latin 
translation  of  several  of  the  works  of  Aristotle,  which  was 
Ahown  by  the  Spaniard  Sepulveda  to  be  very  incorrect. 
Me  wrote  a  dialogue  entitled  Medices  LegatuSj  sive  de 
/ixilio,  in  connection  with  which  he  was  eharged  with 
plagiarism  by  his  personal  enemy,  Paulus  Manutius.  The 
Accusation,  which  Tiraboschi  has  shown  to  be  groundless, 
bore  that^he  had  taken  the  finest  passages  in  the  work 
from  Cicero's  De  OUnioi  and  that  he  had  then  destroyed 
lihe  only  existing  copy  of  the  original  in*  order  to  escape 
iletection.  Two  orations  on  the  taking  of  Rome  by  Charles 
y.,  and  another  on  the  knighta  who  perished  at  the  eiege 
-ol  Rhodes,  are  also  ascribed  to  Alcyoniu.". 


ana  aii^r  uuwmg  mure  laau  ouu  uuies  in  a  noru-east 
direction,  turns  to  the  north-west,  joining  the  Lena  akut 
100  miles  below  Yakutsk  It  has  a  total  length  of  over 
500  miles,  Tor  a  considerable  part  of  which  it  is  navigable. 

ALDAN  MOUNTAINS,  th«  name  usually  applied  to 
a  branch  of  the  Stanovoi  mountaina,  wl^ich  strikes  otf 
from  the  main  chain  in  the  direction  of  the  Aldan  nver, 
or.  to  a  part  of  this  range.  According  to  some  geographers, 
however,  the  continuation  of  the  Stanovoi  range  to  Behring 
Strait,  or  even  the  whole  mountain  system  of  eastern  Sibera. 
ought  to  receive  the  name. 

ALDBOROUGH,  a  town  of  England,  in  the  \7esi 
Riding  of  Yorkshire,  16  miles  W.N.W.  of  York  It 
formerly  returned  two  members  to  parliament,  but  ru 
disfranchised  by  the  Reform  Act  of  1832.  The  place  is 
remarkable  only  from  its  numerous  ancient  remains.  It 
was  the  Isurium  of  the  Romans,  and  heie  and  in  the 
neighbourhood  the  remains  of  aqueducts,  spacious  build- 
ings, and  tesselated  pavements  have  been  found,  as  well 
as  numerous  implements,  coins,  and  urns.  Populatk»3 
(1871)  of  the  parish,  which  extends  into  the  North  Riding, 
2165  ;  of  the  town,  502. 

ALDEBURGH,  or  ALDBOfROUGH,  a  market-town  and 
watering-place  in  the  county  of  Suflfolk,  25  miles  E.!f.L 
of  Ipswich.  The  borough  was  incorporated  by  a  chaner 
of  King  Edward  VI.,  and  in  former  times  was  a  place  cf 
considerable  extent ;  but  the  old  town  was  graduaJly  sub- 
merged by  the  encroachments  of  the  sea.  Further  destruc- 
tion is  now  stayed  by  the  accumulated  sandbanks,  and  *h 
place  has .  become  a  favourite  resort  of  summer  visitoTi 
Fishing  afi'ords  employment  to  many  of  the  inhabitacti 
The  town  is  noted  as  the  birthplace  of  the  poet  Crabl*. 
who  JR'as  bom  here  on  24th  December  1754.  A  marlla 
bust  of  the  poet  has  been  placed  in  tlie  parish  chnici 
Aldeburgh  was  formerly  a  parliamentary  borough,  but  ^J 
disfranchised  by  the  Reform  Act  of  1832.  Population  d 
the  parish  in  1871,  1990. 

ALDEGREVER,  or  Aldeoraf,  Hbinrich,  a  Genna: 
painter  and  engraver,  bom  in  1502  at  Paderbom,  fn© 
which  he  removed  in  early  life  to  Soest.  From  the  close 
resemblance  of  his  style  to  that  of  his  master,  Albert 
Diirer,  he  has  sometimes  been  called  the  Albert  of  Vst- 
phalia.  His  numerous  engravings',  chiefly  from  his  ovi 
designs,  are  delicate  and  minute,  though  somewhat  hard  i: 
style,  axid  entitle  him  to  a  place  in  the  front  x&nk  of  tk? 
so-called  ''Little  Masters."  Specimens  of  bis  painting  an 
exceedingly  rare.  The  genuineness  of  the  works  in  tk 
Vienna  and  Munich  collections  attributed  to  him  ia  »t 
least  doubtful,  the  only  unchallenged  example  being  6 
portrait  in  the  gallery  at  Berlin,  AldegreTer  died  al»tt 
the  year  1562.  .     . 

ALDER,  a  genus  of  plants  {Alnwi)  belonging  to  thf 
order  Betvlacece^  the  best  known  of  which  is  the  cosmnp 
alder  {A.  glutinosa).  This  tree  thrives  best  in  moist  soi'^ 
has  a  shrubby  appearance,*  and  grows,  under  f avowal  if 
circumstances,  to  a  height  of  40  or  60  feet..  Und^  vi'ef 
the  wood  is  very  durable,  and  it  is  therefore  used  for  p^^* 
The  supports  of  Uie  Rial  to  at  Venice,  and  many  building! 
at  Amsterdam,  are  of  alder-wood.  Furniture  is  sometinia 
made  from  ,the  wood,  and  it  supplies  excellent  charcoal  i*'* 
gunpowder.  The  bark  is  astringent ;  it  is  \ised  as  a  gart '^ 
and  also  in  tanning  and  dyeing. 

ALDERMAN,  a  word  derived  from  the-  AngloSax^:: 
ealdormartf  compounded  of  the  comparative  degree  of  tlia 
adjective  eald  (old)  and  Tuaiu  The  terai  implies  the  pi- 
session  ^of  an  office  of  rank  or  dignity;  and  among  tls 
Anglo-Saxons,  earls,  governors  of  provinres,  ond  othfj 
r^rscns  of  distinction  received  this  title.     Thus  ve  TCii 


fipQuueu  w  lao    omcer  aiierwaras  siyiea  capiuuis  j-asit- 
ciarivs  An^lice,  or  chief  justice  of  England;  the  Qlder- 
tnannus  regis,  prpbably  an  occasional  magistrate,  answenng 
to  our  justice  of  assize,  or  perhaps  an  ofticer*iv'Hosc  duty  it 
was  to  prosecute  for  the  crown ;  and  aldermaiiniis  coiailattis, 
a  magistrate  with  a  middle  rank  between  .what  was  after- 
wards called  the  earl  and  the  sheriff,  who  sat  at  the  trial 
of  causes  with  the  bishop,  and  declared  the  common  law, 
while  the  bishop  proceeded  according  to  ecclesiastiail  law. 
Besides  these,  we  meet  with  the  titles  of  aJdermanmis 
civilatis^  burgi,  castelli,  kundredi  sive  tuaperUachii,  <kc.     In 
modern  times  aJdermeu  are  office-bearers  in  the  muncipal 
corporations  of  England  and  Wales,  and  Ireland.     Before 
the  passing  of  the  Municipal  Corporation  Act  their  func- 
tions varied  according  to  the  charters  of   the  different 
burghs.     By  the  statute  5th  and  6th  Will  IV.  c  76,  and 
3d  and  4th  Vict,  c  1 18,  the  aldermen  are  elected  by  the 
councillors  from  among  themselves  (in  Ireland,  by  tlie 
burgesses),  for  six  years,  one-hall  going  out  every  three 
years.     The  number  of  councillors  in  each  borough  varies 
from  12  to  48,  according  to  its  magnitude.     One-fourth  of 
the  municipal  council  consists  of  aldermen,  and  three-fourths 
of  councillors.     In  the  municipal  corporations  of  Scotland 
tliere  is  no  such  title  as  alderman,  the  office-bearers  of 
corresponding  rank  there  being  termed  bailies.     The  cor- 
poration of  London  was  not  included  in  the  Burgh  Reform 
Act,    and  the  antiquated  system  remains  there  in  full 
force.     The  Court  of  AJdermcn  consists  of  twenty-six, 
twenty-five  of  whom  are  elected  for  life  by  the  freemen  of 
the  respective  wards,  who  return  two  persons,  one  of  whom 
the  Court  of  Aldermen  elect  to  supply  the  vacancy.     The 
city  is  divided  into  tWeuty-six  wards;  twenty-four  of  these 
send,  up  one  alderman  eiich,   the  othar  two  combine  to 
choose  a  twenty-fifth.    The  twenty-sixth  alderman  serves 
fur  the  independent  borough  x)f  Southwark,  and  is  appointed* 
by  the  other  aldermen,  who  generally  select  the  sfenior  from 
among  themselves  when  a  vacancy  occurs.    The  lord  mayor 
is  elected  from  such  of  the  aldermen  as  have  served  the 
oSice  of  sherifif;  of  these  the  Common  Hall,  which  con- 
sista  of  .the  freemen  of  the  difiercnt  wards,  select  two,  and 
tlie    aldermen  elect  one  61  -these  to  the  mayoralty.    The 
Court  of  Aldermen,  actr  as   magistrates  for  the  city  of 
London,  and  also  possess  authority  of  a  judicial  nature  in 
the  affairs  of  the  corporation.    The  aldermen  are  members 
of  the  Court  of  Common  Council,  the  legislative  body  of 
the  corporation,  which  consists  in  all  of  232  members,  the 
remainder  being  elected  annually  by  the  freemen.     In  the 
United  States  aldermen  form  as  a  rule  a  legislative  rather 
thao  a  judicial  body,  although  in  some  cities  fhey  hold 
courts  and  possess  very  considemble  magisterial  powers. 

ALDERNEY,  one  of  the  Channel  Islands,  and  the  most 
northerly  of  the  four,  lies  between  49*"  41'  and  49®  45'  N. 
lat-,  and  2**  9'  and  2'  14'  W.  long.,  7  miles  to  the  westward 
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of  Cape  la  Hogue,  and  is  separated  from  the  French  coast 
l>y  &  narrow  channel  called  the  Race  of  Aldemey.  The 
gc  through  this  strait  is  rendered  very  dangerous  in 


ine  scaiicrea  remnani  oi  me  rrencn  neei-unaer  lourviue 
succeeded  in  escaping  after  the  defeat  ot  La  Hogue  in  1692. 
The  harbour  of  Aldemey  is  20  miles  distant  from  St  Petei 
Port,  Guernse}',  45  miles  from  St  Helen's,  Jersey,  and  60 
miles  from  Portland  .Bill,  the  nearest  point  of  England. 
There  is  regular  steam  comnmnication  with  G  uernsey.  The 
length  of  the  island  from  N.E.  to  S.W.  is  3 J  miles;  its 
width  about  1  mile;  its  greatest  elevation  is  280  feet;  and 
the  area  is  about  4  square  miles; 

The  gi-eater  part  of  AJdemey  is  a  level  table-l^nd,'moro 
or  less  cultivated.  The  land  continues  flat  to  the  edge  of 
the  south-eastern  and  southern  cliffs,  which  present  a  mag 
nificent  succession  of  brolcen  and  perpendicular  walls  of 
rock.  Towards  the  north-west,  north,  and  east,  the  coast  is 
less  rocky,  and  is  indented  by  several  bays  of  tame  and 
naked  aspect,  of  which  those  of  Crabby^  Braye,  and  Longy 
are  the  most  noticeable.  Sandstone,  granite,  and  por» 
phyry  are  the  chief  geological  formations.  From  the 
importance  ol  the  island  in  a  military  sense,  it  has  boea 
foitified  by  a  chain  of  defensive  works,  extending  round 
the  northern  coast  from  the  Clan  que  Fort  on  the  west  to 
Fort  Essex  oa-the  east.  The  din's  of  the  southern  shore 
form  a  very  stirong  natural  bulwark.  An  extensive  granite 
breakwater  has  been  constructed,  protecting  the  bay  of 
Braye*  towards  the  west,  intended  to  forin  an  additional 
defence,  and  to  convert  the  bay  into  a  secure  harbour  of 
refuge.  The  works  have  cost  upwards  of  a  million  and  a 
quarter  sterling;  but  the  new  harboUr  is  not  nui(^h  resorted 
to,  and  the  value  of  the  breakwater  as  a  means  Qf  defence 
has  been  questioned.  Fort  Touraille  stands  on  the  eastern 
side  of  the  new  harbour,  and  is  a  strong  fortification, 
mounting  50  heavy  guns,  with  bomb-prool  barracks  and 
powder  magazine. 

The  population  of  Aldemey  has  increased  rapidly  of 
repent  years,  on  account  of  the  extensive  public  works. 
In  1841  it  was  only  1030,  in  1871  it  was  2738.  The 
inhabitants  are  Frotest^ts,  and  Aldemey  forms  part  of 
the  diocese  of  Winchester.  Though  a  French  paiois  lingers 
in  the  island,  English  is  generally  spoken  and  universally 
understood.  The  climate  is  bealAh^r*  and  there  is  abun- 
dance of  good  water.  Com  is  grown,  but  much  qf  the 
sandy  soil  is.  in  grass,  affording  excellent  pasture  to 
the  diminutive  but  pretty  cows  for  which  Aldemey  is 
fittnous.  The  only  exports  are  cattle  and  early  potatoes. 
3t  Anne's,  the  town  of  the  island,  is  situated  at  some  dis- 
tance from  the  beadb,  overlooking  the  new  harbour.  It  is 
plainly  built,  but'  has  a  fine  new  church  in  the  early 
English  style,  erected  as  a  memorial  of  the  family  of  Le 
Mesurier,  long  the  hereditary  governors  of  the  island. 
The  only  other  architectural  feature  worthy  of  notice  is  a 
Gothic  arch  built  as  a  memorial  of  the  late  Prince  Albert 
of  England. 

Aldemey  seems  to  have  been  .known  to  the  Romans  as 
Riduna,  and  Romitn  as  well  as  Celtic  remains  have  been 
discovered.  It  is  subject  to  the  British  crown,  and  is  a 
dependency  of  Guernsey.  For  its  history  and  relation  to 
English  icgislatioD,  see  the  article  on  the  Cbakkel 
IsLAKDa  The  internal  government  is  vested  in  a  judge 
appointed  by  the  crown,  and  six  ^rofo,  chosen  for  life  by 
the  people;  and  these,  widi  torsive  douzainiers,  who  are 
poptdar  representatives,  but  have  not  the  power  of  voting, 
form  the  legislature.  Justice  is  administered  by  the  same 
judge  zxiA  jurats,  and  several  other  oflicers.  In  civil  cases 
an  appeal  may  be  taken  to  the  royal  court  6!  Guernsey,  while 
all  criminal  cases  are  referred  to  Guernsey  for  decision. 
Two  companies  of  infantry  and  a  battery  of  artillery  com* 
pose  the  local  militia 

Off  the  western  coast  of  Aldemey  there  are  many  unin* 
habited  rocky  islands;  and  six  miles  to  the  westward  lie> 
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tucro  aro  uiree  ugi^iaouses,  wiui  reYOiYing  UgUlS  112  leec 
above  the  water. 

ALDERSHOTT  CAMP,  a  standing  garrison  for  a  large 
force,  situated  aboat  35  miles  from.  London,  on  the  confines 
of  Hampshire  and  Sorrej.  It  was  established  in  May 
1855,  and  was  intended  aa  a  militaiy  training  school, 
espedally  for  officers  of  the  higher  grades.  Its  germ  is 
to  be  foond  in  the  temporazy  camp  on  Chobham  Bidges, 
formed  in  1853  by  Lord  Hardinge,  then  commander-in- 
chief,  the  success  of  which  convinced  him  of  the  necessity 
of  giving  our  troops  practical  instruction  in  ^e  field,  and 
affording  our  generals  opportunitiee  of  manceuvring  largGk 
jbodies  of  the  three  arms.  He  therefore  advised  tiie  pur- 
chase of  a  tract  of  waste  land  wlxereon  a  permanent  camp 
might  be  established.  His  choice  fell  on  Ald^rshott,  a  spot 
also  recommended  by  strategic  reaaons,  being  so  placed  ^t 
a  force  holding  it  covered  the  capital  Nothing  came  o( 
Lord  Hardinge's  proposal  till  the  experience  of  the  Crimean 
campaign  fully  endorsed  ik  ^nmoo.  The  lands  at  Alder- 
shott — an  extensive  open  heath  oountiy,  sparsely  dotted 
by  fir  woods  and  intersected  by  the  Basingstoke  canal— were 
then  acquired  by  the  Crown.  The  first  occupants  of  tiie 
camp  were  two  battalions  of  the  Quards  and  seven  of 
embodied  militia.  On  the  return  of  the  Crimean  army, 
cavalry,  artillery,  and  infantry  of  the  line  arrived  and  took 
possession  of  the  lines  of  wooden  huts  and  the  permanent 
barracks,  which  had  by  this  time  been  erected.  Since  then 
Aldershott  has  varied  little  in  its  principal  features.  It  is 
separated  into  two  grand  divisbns,  styled  the  norCh  and 
aouth  camps.  Beyond  the  latter  are  the  permanent  cavalry 
and  infantry  barracks  and  the  queen's  pavilion.  Famham 
is  the  nearest  town,  being  only  -4  mfles  from  the  south 
camp;  Quildford  and  Godalming  are  10  and  12  respectivdy, 
Windsor  18},  and  Beading  21  miles.  The  soil  on  whidi 
the  camp  stands  is  a  li^t  peat,  and  a  fruitful  source  <^ 
discomfort  to  its  inhabitants.  A  little  wet  turns  it  into 
tenacious  mud,  while  a  little  winshine  produces  a  black 
dust,  not  soon  forgotten  by  those  who  have  campaigned 
in  the  "  Long  Valley."  The  force  stationed  at  Aldershott 
at  the  beginning  of  1874  was  composed  of  I  cavalry, 
and  3  infantry  brigades ;  in  the  former  there  were  3  full 
regiments,  in  the  latter  a  total  of  11  battalions,  with  several 
depots  of  regiments  abroad.  Besides  these,  there  were  2 
batteries  of  horse  and  6  of  field  artillery,  2  companies  of 
Boyal  Engineers,  and  4  troops  of  Boyal  Engineers'  train 
(with  pontoon,  ic);  7  companies  of  the  Army  Service 
Corps  and  2  of  the  Army  Hospital  Corps — ^to  provide  for 
transport,  and  the  services  of  bakehouse  and  slaughter* 
house  andhospital — made  up  the  total  Strength  of  all  ranks; 
as  shown  in  the  returns  dated  1st  January  1874,  to  10,601 
men,  2198  horses,  and  48  guaa.  It  is  a  lieutenant-general's 
command,  and  one  highly  prized,  fxon  its  essentially  military 
character  and  the  prauetical  experience  it  affords  in  handling 
a  considerable  force.  Sir  Willuim  KnoUys  (afterwards  comp- 
troller of  the  household  to  th»  Prince  of  Wales)  was  its 
first  chief.  He  was  succeeded  by  Sir  John  Peonefather; 
Sir  James  Scarlett  follovred;  tliea  Sir  Hope  Grant,  who 
held  the  command  in  1874.  Naturally  so  large  a  military 
colony  soon  attractied  other  elenoents  to  Aldenhott  heath. 
Within  a  few  years  a  town  of  Aldershott  sprang  up  close 
by,  and  increased  rapidly.  Here  the  professions  and  all 
trades  are  well  represented;  there  are  respectable  solicitors, 
surgeons,  bankers,  brewers,  many  schools,  a  steam  printing 
press,  a  weekly  military*  paper,  and  numerous  shops.  Dur- 
ing Uie  sununer  months  or  ''drill  season"  the  camp  is  a 
scene  of  incessant  activity;  field-days  and  parades  follow  in 
rapid  succession,  and  owing  to  the  camp's  accessibility 
from  London,  Uie  troops  are  often  turned  out  at  a  few 


ciuDS — lor  cncKct,  croquet  racquets,  ana  tne  drana-H 
gymnasium,  and  several  excellent  libraries.  Admirable 
charities  also  exist  for'  the  assistance  aad  relief  d  thA 
soldiers'  wives  and  children.  {l  g.) 

ALDHELM,  or  Adelh,  St,  Bishop  of  Sherborne  in  the 
time  of  the  Saxon  heptarchy,  was  bom  about  the  middle 
of  the  7th  century.  He  is  said  to  have  been  the  son  d 
Kenred,  brother  to  Ina,  king  of  the  West  SazoDs;  but,  ia 
the  opinion  of  William  of  Malmesburyi  his  iedier  was  co 
more  than  a  distant  relation  to  the  king.  Earing  notM 
the  first  part  of  lus  education  in  the  school  of  Meildulf,  & 
learned  Irish  monk,  he  travelled  in  France  and  Italy  for  his 
improvement.  On  iiis  return  home  he  studied  aome  tims 
under  Adrian,  abbot  of  St  Augustin'a  UDr  Oanteibiurj,  &e 
most  learned  professor  of  the  sciences  who  had  ever  beo 
ih  England.  The  fame  of  his  learning  soon  spread,  not 
only  in  England,  but  in  foreign  countries.  Learned  me& 
sent  him  their  writings  for  lus  criticism;  among  others, 
a  son  of  the  king  of  Sq^tland  is  said  to  have  sent  bis 
compositions  to  Aldhelm,  "  entreating  him  to  give  thea 
the  last  polish  by  rubbing  off  their  Scotch  rust"  He «» 
the  first  Englishman  who  wrote  in  the  Latin  language, 
bothr  in  prose  and  v^erse ;  and  he  composed  a  book  h 
the  instruction  of  his  countrymen  on  the  prosody  of  that 
language.  Bede  says  that  Aldhelm  "  was  a  man  of  unireia! 
eruditaon^  having  an  elegant  style,  and  being  wonderfoii/ 
well  acquainted  with  books  both  on  pluloeophical  and  re- 
gions subjects."  His  Latin  was  in  later  times  considerd 
somewhat  barbarous  and  corrupt  From,  one  of  his  lettm 
to  Hedda,  bishop  of  Winchester,  concerning  the  aatnn  d 
his  studies  whilst  at  Canterbury,  he  appears  to  have  bea 
indefatigable  in  his  endeavours  to  acquire  every  specia 
of  learning  in*  his  power.  For  a  copy  of  this  ankzi 
epistle  see  Henrys  ffistarp/'woh  iL  p.  320.  King  AlfreJ 
dedared  Chat  Aldhehn  was  the  best  of  all  the  Saxoa 
poets;  and  a  favourite  song,  which  was  universally  sung  is 
his  time,  nearly  200  years  after  its  author^s  death,  was  d 
his  compoidtioa.  He  was  a  musician  as  well  as  a  poet^  »^ 
made  his  own  songs  the  medium  of  instruction  and  re6i?- 
ment  to  his  barbarous  countrymen.  After  having  goremei 
the  monastery  of  Malmesbury,  of  which  he  was  the  lotDis:, 
about  thirty  years,  he  was  made  bishop  of  Sherborne^  ^^^ 
he  died  in  May  709. 

He  wrote— 1.  2k  odo  VUiia  PHncipalihts,  This  treatise  is  tfta* 
in  the  BiblioUuca  PcUrutm,  of  Canisius.  2.  JBmginaJtim  Tr.^ 
MUU.  This,  with  aevertl  other  poems  of  his,  wis  irablifhsd  '7 
Hartin  Dehio  at  Menti,  1701,  8vo.  S.  A  book  addressed  o  > 
oertaln  king  of  Northumberland  named  Al£rid,  on  vsrious  la^.'^^ 
4.  D$  Vita  Mona^orum.  6.  De  Laude  SanctontnL  6.  Ik  ArJ^ 
meHea,  7.  D9  Astrologia,  8.  A  hook  on  the  mistake  of  the  BH'-^ 
concerning  the  celebration  of  Easter ;  printed  by  Sooiast  I^;^ 
0.  J)$  iMuds  Virgifataiia;  published  among  Bede*t  Opian^ 
Besides  these,  he  wrote  many  sonnets,  epistles,  and  hooiilies  ia  tJi 
Saxon  langosge. 

ALDINE  EDITIONS.    See-MAKtrriua. 

ALDINI,  Giovanni,  a  distinguished  physicist,  tore «? 
Bologna  on  the  10th  April  1763  (died  1834),  vastbe 
nephew  of  Galvani,  and  brother  of  the  statesman  Coui: 
Antonio  AldinL  Devoted  from  his  youth  to  the  m^rd 
natural  science,  he  was  chosen  in  1 798  to  succeed  his  fonca 
teacher  Canterzani  in  the  chair  of  physics  at  Bd^^^ 
Kis  most  important  senioe  consisted  in  the  nome^^-' 
experiments  by  whidi  he  sought  to  secure  the  better  app^ 
cation  of  science  to  practical  purposes.  The  subjects  c 
galvanism,  the  illumination  of  li^thouaes  by  gas,  and  ^^ 
asbestos  or  fireproof  fabric  engaged  his  spedal  ati£oH«^' 
and  on  all  of  them  he  published  the  results  ^f  his  researdies- 
He  was  master  of  the  leading  European  languages;  t^ 
most  of  his  works  were  puUlSicd  in  Italian,  Frcocb^  i*^ 


AUaVtbUbO      VA 


counted  the  gold  medal  of  the  Royal  Society  of  London, 
and  the  prize  of  the  Institute  of  France.  In  recognition 
of  hifl  merits,  the  emperor  of  Austria  made  him  a  knight 
of  the  Iron  Crown  and  a  councillor  of  state  at  Milan,  where 
he  died  on  the  17th  January  1834.  He  left  by  will  a 
considerable  sum  to  found  a  school  of  natural  science  for 
artisans  at  Bologna. 

ALDRED,  Ealdb£D,  or  Al&ed,  a  prominent  eccle- 
siastic in  the  Uth  century,  was  successively  abbot  of 
Tavi^ttock,  bishop  of  Worcesteri  and  archbishop  of  York. 
He  was  promoted  to  the  see  of  Worcester  \n  1046,  and  tn 
1050  was  sent  on  a  special  mission  to  Rome  by  Edward 
tlie  Confessor.     In  1054  he  went  as  ambassador  to  the 
court  of  the  Emperor  Henry  IIL  with  the  object  of  nego- 
tiating for  the  return  of  Edward  the  i£theiing  from  Hungary, 
and  remained  a  year  at  Cologne.     In  1058  he  undertook 
and  accomplished  a  journey  to  Jerusalem,  a  pilgrimage 
which  no  Ekiglish  bishop  had  ventured  on  before.     He  was 
appointed  archbishop  of  York  in  1060,  and  proceeded  to 
Rome  to  obtain  the  pallium;  but  the  pope  at  first  refused 
to  confirm  the  appointmetit     At  length,  however,  Aldred, 
w&s  duly  invested  with  the  robe  of  office  on  condition  of 
his  resigning  his  former  see,  which  he  had  continued  to 
hold  till  that  time.      On  the  deatk  of  Edward  (1066) 
Aldred  sided  with  Harold,  and  officiated  at  his  coronation ; 
but  after  the  battle  of  Hastings  he  made  submission  to 
William,  and  poured  the  sacred  oil  on  the  head  of  the 
Conqueror  ere  the  year  was  completed  in  which  he  had 
crowned  Harold.    There  are  several  traditionsi  which  may 
be  regarded  as  having  some  foundation  in  fact,  that  repre- 
sent Aldred  as  administering  rebuke  to  William  in  the 
interests  of  his  countrymen  or  in  defence  of  his  church's 
rights.     At  the  same  time,  he  remained  faithful  to  WiUiam, 
and  when  the  English  rose  in  the  north  against  the  Nor- 
mans, he  counseil^  submission.  He  died  at  York,  Sept  1 1, 
1069,  of  grief,  it  is  said,  because  of  the  threatened  attack  on 
bia  city. by  the  combined  forces  of  the  English  and  Danes. 
ALORICU,  Dr  Hknby,  theologian  and  philosopher,  was 
bom  in  1647  at  Westminster,  and  was  educat^  at  the 
toUegiate  school  there,  under  Dr  Busby.     In   1663  he 
entered  Christ  Ghurch  College,  Oxford,  with  which  he  con- 
tznnod  to  be  intimately  connected  during  his  whole  life. 
He  took  so  conspicuous  a  part  in  the  cpntroversy  with  the 
Roman  Catholics  during  the  reign  of  James  IL,  that  at  the 
Bevoiation  the  deanery  of  Christ  Church  was  conferred 
upon  him,  Massey,  t&e  popish  dean,  having  fled  to  the  con- 
tinent.   In  1702  he  was  appointed  rector  of  Wem,  in  Shrop- 
shire, but  continued  to  reside  at  Oxford,  where  be  died  on 
the  1 4th  Dee.  1710.  He  was  buried  in  the  cathedral  without 
any  memorial,  at'  his  own  desire.     Aldrich  was  a  man  of 
unusually  varied  gifts.     He  is  best  known  as  the  author  of 
a  CampauUum  Artit  Logicee,  a  work  of  almost  no  value  in 
itself,  but  historically  important  as  being  for  upwards  of  a 
century  the  manual  in  exclusive  use  si  Oxford.     His  claims 
to  distlncftion  as  a  musician  and  an  architect,  though  not  so 
widely  recognised,  are  much  better  founded  f£an  his  repu- 
tation as  a  logician.     He  composed  a  number  of  anthems 
and  chnreh  services  of  very  considerable  merit,  which  are 
still  freqnentlysang  in  cathedrals.    He  also  adapted  much 
of  the  music  of  Falestrina  and  Carissimi  to  English  words 
with  great  skill  and  judgment    The  catch  **  Hark,  the 
bonny  Ghxist  Church  bells"  is  one  of  his  most  admired 
eompoeitioxia  in  the  lighter  style.    Aldricfa  wrote  a  treatise 
on  architectuie?  and  practical  evidence  of  hia  skill  in  the 
art  may  be  seen  in  the  church  and  campanile  of  Afi  Saints, 
Oxford,   and  in-  three  sides  of  the  so-called  Peckwater 
Qusidrangle  of  CSuist  Church  Colle|^  which  were  ecected 
«f  ter  bia  dea^S>)& 


8ubJ«ct8  beiDg  tJie  accession  of  King  WiUiam  and  the  death  of  the 
Duke  of  Gloucester.    A  humorous  Latin  version  by  Aldrich  of  the 


popular  ballad — 


"  A  soldier  and  a  sailor, 
A  tinker  and  a  tailor,"  ftc. 


has  been  preserved  by  Sir  J^hn  Hawkins.  Another  spedmeD  of 
hia  wit  is  rurcished  by  the  following  epigram,  entitled  "Caoaa 
Bibendi,"  which  some,  however,  have  ascriDed^tO  P^  Sirmond  >— 

Si  hetu  ptid  memini.  Causa  turU  quinqus'bibendif 
HospUu  Advenhu^  prcuens  SiliSt  alfMj^ura, 
AiU  yini  BonitaSt  aul  qwelibet  aiUra  Ommu 
The  translation  nm»— 

If  on  my  theme  I  rightly  think, 

There  are  five  reasons  why  men  drink  :— 

Good  wine ,  a  friend ;  because  Tm  dry ; 

Or  lest  I  sfaoold  be  by  and  by ;  ^ 

Or-<-anj  other  reason  why. 

A^DROVANDl,  Ulissk,  a  celebrated  naturalist,  bon 
of  noble  parentage  at  Bologna  on  the  Uth  Sept  1032 
(died  1607).  While  a  boy  he  was  page  in  the  family  of  a 
rich  bishop,  and  afterwards  apprentice  to  a  merchant  in 
Brescia.  Commercial  pursuits  soon  became  distasteful  to 
him,  and  he  turned  his  attention  to  law  and  medicine, 
studying  first  in  his  native  town  and  afterwards  at  Padua. 
In  1550,  having  been  accused  of  heresy,  he  was  compelled 
to  proceed  to  Rome  in  order  to  vindicate  himself  befor« 
the  Inquisition,  which  gaye  him  a  conditional  acquittal 
In  Ro^e  he  published  his  first  work,  a  treatise  on  ancient 
statuary.  Here  he  made  the  acquaintance  of  the  eminent 
naturalist  Rondeiet,  from  whom  it  seems  not  unUkely 
that  he  derived  the  impulse  towards  what  became  from  that 
time  his  exclusive  study.  On  his  return  to  Bologna  he 
devoted  himself  specially  to  botany,  under  the  teaching  of 
Lucas  Ghino,  then  professor  of  that  science  at  the  univer* 
aity.  In  1553  he  took  his  doctor's  degree  in  medicine, 
and  in  the  following  year  he  was  appointed  professor  of 
philosophy  and  also  lecturer  on  botany  at  the  university. 
In  1560  he  was  transferred  to  the  chair  of  natural  history, 
which  he  coptinued  to  occupy  until  rendered  infirm  by  age. 
At  his  instance  the  senate  of  Bologna  established  in  1565  a 
botanical  gudea,  of  which  he  was  appointed  the  first  directod 
He  was  also  instrumental  in  founding  the  still  existing 
public  museum  of  Bologna,  which  contains,  especially  in 
the  natural  history  department,  a  large  number  of  sped- 
mens  ooUected  by  AldrovandL  To  procure  these  it  is  bo* 
lieved  that  he  visited  personally  most  of  Ihe  countries  el 
Europe,  though  the  details  of  his  journeys  have  not  been 
preserved.  Some  idea  of  the  extent  of  his  kbours  may  be 
gathered  from  the  fact  that  his  herbarium  occupied  sixty 
large  folio  volumes.  To  the  other  ofiices  held  by  Aldro- 
vandi  was  added  that  of  inspector  &l  drugs,  in  which 
capacity  he  published  in  1574  a  work  entitled  AntidoCarii* 
Bcnumientu  Epitome,  deserving  of  notice  as  furnishing  the 
model  according  to  which  nearly  all  subsequent  phiurma- 
copseias  have  been  compiled. 

The  residts  of  Aldrovandi's  various  research^  were  embodied  in 
his  mofKum,  opus,  which  was  designed  on  the  most  complete  scaXt,^ 
so  as  to  tnchide  everything  that  was  known  about  natural  history.' 
The  first  three  volumes,  comprisine  his  ornithology,  were  pubiished 
in  1599.  Three  more,  treaUns  of  insects  and  mollusca,  appeared 
during  the  author's  lifetime.  The  seven  volumes  which  completed 
the  work  were  compiled  from  Aldrovandi's  manuscript  material^ 
nnder  the  editorehip  of  several  of  his  pupils,  to  whom  the  task  wis 
entrusted  by  the  senate  of  Bologna,  The  work  was  enriched  by  a 
large  number  of  pictorial'  illustrations,  prepared  at  great  expense^ 
the  author  having,  it  is  said,  employed  several  celebrated  artists  for 
thirty  years^  Among  these  were  Lorenio  Denini  of  Florence  and 
Christopher  Coriolanutf  of  Nuremberg.  It  has  been  said,  indeed, 
thai  the  cost  of  the  undertaking  was  so  great  as  to  exhaust  its 
antifer*s  means,  and  that  be  died  penniless  and  blind  in  the  puUid 
hoepital4)f  Bol^pa.  This,  however,  is  probably  incorrect,  at  least 
as  resuds  the  allegation  of^poverty.  Publxshcd  records  of  the  senate 
of  Bologna  show  that  it  liberaUy  supported  Aldrovandi  in  his  nadetw 
takifij^  doubling  his  salary  soon  after  his  appointment  as  profeMoa 


roaearch.  He  seems  to  nave  been  totallT- destitute  of  the  critical 
faculty ;  aoil  hardly  any  attempt  is  made  in  his  great  work  to  classify 
lactB  or  to  distinguish  between  the  trae  and  tJie  fabolona,  the  im- 
portant and  the  trivial  Much  is  thus  included  that  is  of  no 
scientific  value,  but  it  also  contains  much  information  of  very  great 
interest  to  the  naturalist 

ALDSTONE,  or  Alston  Moob,  a  market-town  of 
England,  in  the  county  of  Cumberlandi  situated  on  an 
eminence  near  the  South  Tyne,  19  miles  KS.E.  from 
Carliale,  with  which  it  is  connected  by  railway.  The 
surrounding  country,  which  is  bleak  and  desolate,  contains 
lead  mines,  mostly  belonging  to  Greenwich  Hospital,  for- 
merly yeryTaluable,  but  now  almost  exhausted.  Thread, 
flannel,  and  shot  are  manufactured  in  the  town.  Popu- 
lation (l871)  of  parish,  5680 ;  of  town,  2627. 

ALE,  a  fermented  liquor  obtained  ^m  an  infusion  of 
malt,  and  cliffering  from  beer  chiefly  in  having  a  less  pro- 
portion of  hops.  Before  the  introduction  of  hops  mto 
England  from  Flanders,  about  1524,  ale  was  the  name 
exclusively  applied  to  malt  liquor,  the  term  beer  being 
gradually  introduced  at  a  later  period  to  describe  liquor 
brewed  "with  an  infusion  of  hops.  The  two  words,  however, 
are  now  used  with  little  distinction  of  meaning.  Ale,  the 
wine  of  barley,  is  said  to  have  original^  been  made  in 
Egypt  The  natives  alike  of  Spain,  Funce,  and  JElritain 
all  use  an  infusion  of  barley  for  their  ordinary  liquor, 
which  was  called  ccdia  and  ceria  in  the  first  country, 
cerevista  in  the  second,  and  eurmi  in  the  third — dl 
Hterally.  importing  the  strong  water. 

'*  All  the  several  nations,*'  savs  Plinv,  **  who  inhabit  the  west  of 
Europe  have  a  liquor  with  which  they  intoxicate  themselves,  made 
of  com  and  water.  The  manner  of  making  this  liquor  is  sometimes 
different  in  Oaul,  Spain,  and  other  countries,  and  is  called  by  many 
various  names ;  but  its  nature  and  properties  are  evecywhore  the 
same.  The  people  of  Spain,  in  particular,  brew  the  liquor  so  well 
that  it  will  keep  £^ood  a  long  time.  So  exquisite  is  the  cunning  of 
mankind  in  gratifyinff  their  vicious  appetites  that  they  have, 
thus  invented  a  method  to  make  water  itself  intoxicate.!-' 

The  method  in  which  the  ancient  Britons  and  other 
Celtic  nations  made  their  ale  is  thus  described  by  Isidorus 
and  Orosius : — 

"  The  grain  is  steeped  in  water,  and'made  to  germinate,  b^  which 
its  spirits  are  exdteii  and  set  at  liberty;  it  is  then  dried  and 
ground ;  after  w^ch  it  is  infused  in  a  certain  quantity  of  water, 
which,  being  fermented,  becomes  a  pleasant,  wanning,  strength- 
ening, and  intoxicating  liquor." 

This  sde  was  most  commonly  made  of.  barley,  but  some- 
times of  wheat,  oats,  and  millet  Ala  was  the  favourite 
liquor  of  the  Anglo-Saxons  and  Danes.  Before  their  con- 
version  to  Chrbtianity,  they  believed  that  drinking  large 
and  frcqAent  draughts  of  ale  w^  one  of  the  chief  felicities 
which  those  heioes  enjoyed  who  were  admitted  into  the 
hall  of  Odin.  Anciently  the  Welsh  and  Scots  had  two  kinds 
of  ale,  called  common  ale  and  gpiced  ale^  the  relative  values 
of  which  were  thus  appraised  by  law :  <'  If  a  fanner  had 
no  mead,  he  shall  pay  two  casks  of  spiced  ale,  or  .four 
casks  of  common  ale,  for  one  cask  of  mead."  By. this  law 
a  cask  of  spiced  ale,  nine  palms  in  height  and  eighteen 
palms  in  diameter,  was  valued  at  a  sum  di  money  equal  in 
value  to  XT,  10s.  of  our  present  money;  and  a  cask  of 
common  ale  of  the  same  dimensions  at  a  sum  equal  to 
£^  158.  This  is  a  sufficient  proof  that  even  common  ale 
at  that  period  was  an  artide  of  luxuiy  among  the  Welsh, 
which  could  only  be  obtained  hy  the  great  and  opulent 

For  details  as  to  the  process  of  manufacture,  statistics, 
ke.,  see  Bbswino. 

ALE-CONNER,  an  officer  appointed  yearly  at  the  court- 
Ifict  of  ancient  oiAnors  for  the  asslzQ  of  ale  and  ole-meBbures, 


sold  at  proper  prices.  In  London,  four  ale^nneis  fire 
still  chosen  annually  by  the  liverymen  in  common  hall 
assembled,  on  Midsummer  Day.  Since,  ale  and  beer  hare 
become  ^cisable  commodities  the  custom. of  appomtiog 
ale-tasters  has  in  most  places  fallen  into  disuse.  (For  the 
means  now  employed  to  test  the  quali^  of  al^  see 
Adulteration,  p.  172.) 

ALEANDRO,    Girolamo    (HmoNnfUB),   cardinal, 
commonly  called  "  the  Elder,"  to  distinguish  him  from  hb 
grand-nephew  of  the  same  name,  was  ^rn  at  Motta,  near 
Venice,  on  the  13th  of  February  1480  (died  15421   He 
studied  at  Venice,  and  while  still  a  youth  aoqaired  |;reat 
reputation  for  learning.     In  1^08  he  went  to  Paris,  on 
the  invitation  of  Louis  XIL,  as  professor  of  belles  lettres, 
and  he  held  for  a  time  the  position  of  rector  in  the  mti- 
versity.      Entering  the  service  of  the  prince-bishop  of 
Liege,  he  was  sent  by  that  prelate  on  a  missioD  to  Ec^ne, 
where  Pope  Leo  X.  retained  him,  giving  him  (1519)  tb? 
office  of  librarian  of  the  Vatican.     In  the  autumn  of  1520 
he  went  to  Germany  to  b^  present  as  papal  nuncio  at  tb 
coronation  of  Charles  V.,  and  in  the  following  spring  he 
appeared .  at  the  diet  of  Worms,  where  he  headed  \hi 
opposition  to  Luther,  advocating  the  most  extreme  measuis 
to  repress  the  doctrines  of  the  Reformer.    His  conduct  r^ 
merely  called  forth  the  fiercest  denunciations  of  Luthr;, 
but  estranged  from  him  Erasmus,  who  had  beoi  b 
intimate  friend  at  Venice.    The  edict  against  the  Befonner, 
which  was  finally  adopted  by  the  emperor  and  the  die:. 
was  drawn  up  and  proposed  by  Aleandro.     After  the  ck» 
of  the  diet  the  papal  nimdo  went  to  the  Netberiaiii. 
where  he  kindled  the  flames  of  persecution,  two  moniu  cf 
Antwerp,  the  first  martyrs  pf  the  Reformation,  being  humt 
to  ashes  in  Brussels  at  his  instigation.     In  1523,  Qemei:! 
VII.,  having  appointed  him  archbishop  of  Brindisi  aii 
Oria,  sent  him  as  nuncio  to  the  court  of  Francis  L   He 
was  taken  prisoner  along  with  that  monarch  a^  the  hiCt 
of  Pavia  (1525),  and  was  only  released  on  the  payment  c( 
a  heavy  ransom.     He  was  subsequently  employed  ca 
various  papal  missions,  especially  to  Qennany,  hit  wss 
unsuccessful  in  preventing  the  German  princes  from  making 
a  truce  with  the  Beformers,  or  in  checking  to  anjextct 
die  progress  of  the  new  doctrines.    In  1 538  Faul  III  cob- 
ferred  upon  him  the  cardinal's  hat,  when  he  took  the  tftl^ 
of  St  Chrysogonus.    He  died  at  Rome  cm  the  31st  JaiiQ«>7 
or  Ist  February  1542. 

Aleandro  oompiled  a  Lexicon  GfneoihLaUnwn,  and  wrote  I&b 
verse  of  considerable  morit  The  Yatioan  library  contains  a  tcIuk 
of  mannaoript  letters  and  other  documents  written  by  him  ia  cos* 
neotion  with  his  variona  miaaiona  against  Lather;  Its  hi^tcneu 
valae  renders  this  the  most  important  of  his  works. 

ALEMAN,  LouiB,  Archbishop  of  Aries,  and  GaidiBal  i 
St  Gedlia,  was  bom  at  Bugey  in  1390.  He  was  ooe  i 
^e  presidents  of  the  Council  of  Basle  in  1431,  and  led  tKo 
party  that  maintained  the  supremacy  .of  councils  overpopei 
in  opposition  to  the  claims  of  Eugenius  IV.  Itw&soa 
his  motion  that  the  latter  was  deposed  by  the  oooncil,  n^ 
Felix  V.  elected  in  his  stead.  Eugenius  tiiereupon  d^oGdi 
the  arch-pope,  and  deprived  Aleman  of  all  his  ecdadi^ 
dignities,  but  these  were  restored  by  Nicholas  V.  in  l^h 
Felix  V.  having  previously  resigned,  on  the  advice  of  tite 
cardinal.  In  1527  Aleman  was  canonised  by  V^^ 
Clement  VIL 

ALEMANNI,  alaigeOennan  tribeon  the  Upper  fihiaa 
They  are  first  mentioned  by  Dion  Cassius^  who  rekia 
that  the  Emperor  CaracaUa  gained,  in  213  a.x^  a  rk^ 
orer  them  oh  the  banks  of  the  Maini^  and  thence  a^ii^^ 


from  all  parts,  and  were  a  mixed  race.  They  proved  most 
formidable  enemies  to  the  Romans  as  well  as  to  the  Ganls, 
their  western  neighbours,  who  to  this  day  apply  the  name 
Alemanni  (Allcmands)  to  all  the  Germans  indiscriminately^ 
though  the  Alemanni,  properly  so  called,  occupied  only 
the  country  between  the  Maine  and  the  Danube.  In  the 
reign  of  Aurelian,  .270  A.D.,  they  attempted  to  invade 
Italy,  but  were  repulsed.  After  the  death  of  that  emperor, 
however,  they  renewed  their  attacks  by  invading  Gaul, 
and  ravaging  the  country  at  diflferent  times.  Several 
undertakings  against  them  were  of  little  avail,  until  in 
357  A.D.  the  Emperor  Julian  completely  defeated  them  in 
the  neighbourhood  of  Strasburg,  where  all  their  forces 
were  assembled  under  seven  chiefs.  This  and  other  defeats, 
however,  did  not  break  the  power  of  the  Alemanni,  who, 
being  pressed  on  by  other  barbarians  in  the  north,  were 
forced  to  advance  southward  and  westward  to  conquer 
new  countries  for  themselves.  Hence,  after  the  middle  of 
the  5th  century,  we  find  them  established  not  only  in  the 
country  now  called  Suabia,  but  also  in  a  part  of  Switzer- 
land and  in  Alsace.  In  these  countries  the  Alemanni 
have  maintained  themselves  ever  since,  and  the  greater 
part  of  the  modem  Suabians  and  the  northern  §wiss  are 
descendants  of  that  ancient  race. 

ALEMBIC  (Artib.  alaiibiq,  cognate  to  the  Greek  i^ipii), 
an  apparatus  for  distillation,  used  chiefly  by  the  alchemists, 
and  now  almost  entirely  superseded  by  the  retort  tod  the 
worm-still;  It  varied  considerably  in  form  ftnd  construc- 
tion, but  consisted  essentially  of  three  part8*-*«  vessel  con- 
taining the  material  to  be  distilled,  and  called,  from  its 
gourdlike  shape,  the  cucurbit ;  a  vessel  to  receive  and  con- 
dense the  vapour,  called  the  head  or  capital;  and  a  receiver 
for  the  spirit,  connected  by  a  pipe  with  the  capital.  The 
entire  apparatus  was  sometimes  constructed  of  glass,  but 
as  this  rendered  it  very  expensive  and  brittle,  it  was  mdre 
tisual  to  make  the  cucurbit  of  copper*  or  earthenware,  and 
the  capital  alone  of  glass. 

ALEMTEJO  (Spanish  AlerUejo\  a  province  of  Portu- 
gal, bounded  on  the  N.  by  Beira,  on  the  R  by  Spanish 
Estremadura  and  Andalusia,  on  the  S.  by  Algarve,  and  on 
the  W.  by  the  Atlantic  and  Portuguese  Estremadura.    It 
lies  between  37^  20'  and  39°  40'  N.  H,  and  6**  46'  and  8° 
63'  W.  long.,  and  has  an  area  of  10,225  square  miles. 
Alemtejo  is  traversed  by  several  mountain  ranges,  whose 
height  does  not  generally  rise  much  above  2000  feet,  though 
one  of  the  peaks  of  the'  Sierra  de  Monchique  has  an  elevation 
of  4050  feet  The  principal  rivers  are  the  Guadiana,  which, 
crossing  the  Spanish  frontier,  flows  southward  through  the 
province ;  and  the  Sado,  which  rises  in  the  Sierra  do  Mon- 
chique, and  flows  to  the  north.     Farther  northw^  are  the 
Soto  and  the  Zatas,  tributaries  of  the  Tagus.    All  these 
rivers  receive  numerous  affluents.     There  are  several  exten- 
sive plains,  notably  that  of  Alemtejo,  the  largest  in  Portugal, 
lying  S.W.  from  the  mountains  of  Portalegre ;  and  that  of 
Ourique,  in  the  southern  part  of  the  province.    Some  por- 
tions of  these  plains  are  fruitful,  others  marshy^  while  large 
tracts  are  mere  desohite  wastes.    The  climate  m  the  lower 
parts  of  the  country  is  exceedingly  hot,  and  is  rendiered 
tinlicalthy  in  summer  by  the  stagnant  marshes.     Towards 
the    Spanish  frontier  the  soil  is  fertile,  and  in  the  south 
tlie    country  is  covered  by  extensive  forests  of  oak,  pine, 
<chestnut,  cork,  and  holm,  especially  on  the  sides  of  the 
Sierras  de  Monchique  and  Caldeiraon.    In  the  more  fertile 
parts  of  the  ph>vince,  grapes,  flgs,  citrons,  pomegranates, 
ein^  other  fruits  are  produced.    Wheat,  maize,  and  rice  are 
^rourn,  and  some  attention  is  given  to  Uie  rearing  of  mules, 


on  the  waste  lands,  growing  to  a  great  size,  and  affording 
excellent  hams.  Minerals  are  to  be  found  in  the  moun* 
taijis,  but  they  are  little  wrought.  Manufactures  scarcely 
exist,  being  confined  to  the  preparation  of  olive  oil  <^ 
particularly  good  quality,  and  the  making  of  earthenware, 
woollen  cloths,  and  leather.  For  administrative  purposes 
Alemtejo  is  divided  into  three  districts — Beja,  Evora,  and 
Portalegre;  and  it  contains  50  conmiunal  divisions  and 
315  pariahea  The  chief  towns  are  Evora,  Portalegre, 
Elvas,  Beja^  Estamo2,  and  Moura.  There  are  no  seaports 
of  importance  in  the  province.  Population  in  1868> 
'332,237, 

ALENCON,  the  phiet  town  of  the  French  department 
of  Ome,  situated  in  a  wide  and  fertile  plain,  on  the  Sarthei 
close  to  its  confluence,  with  the  Briante.  It  is  a  clean^ 
regularly-built  town,  with  broad  handsome  streets.  It  ia 
the  seat  of  a  bishop;  and  the  Gothic  church  of  Notre  Dame, 
called  the  cathedral,  is  a  flne  building  of  the  16th  century. 
The  only  remains  of  the  ancient  castle  of  Alen^on  are 
three  towers  that  form  part  of  the  present  town-haU.  Tho 
lace  known  as  *' point  d'Alencon "is  the  m<ost  noted tnann* 
facture  of  the  town,  although  of  late  years  its  importance 
has  somewhat  diminished.  Among  the  ottier  industriea 
are  tanning,  spinning,  bleaching,  liuen  manufacturing^  ana 
cider-making.  The  cutting  of  quartz  crystals^  oftex^  called 
Alengon- diamonds,  is  also  carried  On.  Aleii^on  Was  a 
place  of  small  importance  when  it  ^tras  h^ded  ove^  td  thd 
Normans  by  Charles  the  Simple  in  the  begintu^g  d  the 
10th  contuiy;  In  1025  it  bccam6  subj^t  to  th^  D4 
Belesmes,  counts  of  Alengon,  by  whom  it  waa  eal$rgod 
and  fortified.  It  was  ceded  to  King  Philip  AugUStud  in 
1221  by  Alice,  the  heiress  of  the  ladt  count.  The  ducl^ 
of  Alen9on  was  created  about  th^  end  of  fh0  t4th  centtuji 
and  remained  with  the  original  family^  e  bta&dbi  o|  t£i 
house  of  Valois,  until  the  middle  of  tke  16th.  |h6.  tOWft 
was  repeatedly  taken  and  retaken  in  waw  with  Hetiiy  V. 
and  Henry  VI.  of  England,  and  dso  ifi^  the  .time  o{  the 
League.  In  the  war  between  France  and  Germany,  Alen^n 
was  taken  bj  the  Germans  under  the  Qratlq  £)uke  ol 
Mecklenburg  on  the  .17th  of  January  187  J.  Hie 'towns* 
people  did  not  offer  much  resistance.  The  mayor  and 
municipality  Were,  indeed,  in  favour  of  yielding  voithotit  a 
struggle;  but  the  newly-appointed -ptefect,  an  tiltra*repub» 
lican,  insisted  on  a  more  martial  policy.  A  feeble  skitiiiifih 
took  place  outside  the  town  on  the  evening  of  the  16th  of 
January,  and  the  grand  duke  entered  on  the  following  moni« 
ing  without  any  further  opposition.  The  Germans,  as  e 
punishment  for  the  previous  resistan<ie-  imposed  o&  the 
citizens  a  fine  of  300,000  fmncs,  besides  a  large  oontnbtl* 
tion  of  cattle,  com,  and  other  provisions.  Population 
(1872),  16,037. 

ALENIO,  GiTJLio,  a  missionaiy  pf  the  Joduit  order, 
bom  at  Brescia  in  1582,  died  1 649.  He  became  a  member 
of  the  order  in  1600,  and  arrived  at  Macao  as  a  propa* 
gandist  in  .1 6 1 0..  For  upwards  'of  thirty  years  he  laboured 
to  spread  Christianity  ia  China,  adopting,  in  accordance  with 
the  principles  of  his  order,  the  dress  and  manners  of  the 
country.  He  was  the  first  Who  planted  the  faith  in  (he 
province  of  Kiang-Si,  and' he  bmlt  several  churches  in  the 
province  of  Fo^Eien.-  He  composed  a  number  of  works  in 
the  Chinese  languag6,-of  which  he  was  thoroughly  master,  the 
most  important  being  a  Life  of  Christ  and  a  Cosmography. 

ALEPPO,  or  Haleb,  a  city  of  Syria,  capital  of  the 
Turkish  vilayet  of  the  same  name,  in  36**  12'  N.  lat,  37°  12* 
E.  long.,  70  miles  R  of  the  Mediterranean,  near  the  N.W. 
extremity  of  the  great  Syrian  desert.     It  occupies  the  site 


nooa  oi  oaracen  invasion  m  ooo;  ana  in  izou,  ana  again 
in  1401,  it  was  plundered  and  laid  waste  by  the  Tartars. 
It  finally  came  into  the  possession  of  the  Turks  in  1517. 
To  the  east  of  the  modem  dty  extensive  remains  of  its 
ancient  grandeur  have  been  discovered. 

Aleppo  is  built  on  eight  low  hillocks,  and  is  encircled 
by  limestone  hills  of  greater  elevation,  while  beyond  these 
stretches  a  fertile  plain.  The  river  Koeik,  the  ancient 
Chains,  flows  through  the  town,  and  loses  itself  in  a 
morass  18  miles  distant  It  is  subject  to  floods  in  winter, 
when  it  overflows  its  banks,  and  inundates  the  neighbour- 
ing gardens.  The  city  is  surround^  by  a  stone  wall.  40 
feet  liigh  and  3|  miles  in  circuit,  erected  by  the  Saracens. 
This  wall  is  flanked  by  frequent  towers,  but  the  ditch  is 
partially  choked  up;  and  the  city,  being  commanded  by 
the  adjacent  heights,  is  entirely  indefensible^  The  wall  is 
pierced  by  seven  gates,  whidi  are  known  by  different 
names.  Outside  the  city  there  are  large  irregular  suburbs, 
erected  after  the  great  earthquakes  of  1822  and  1830,  and 
increasing  the  circuit  of  the  place  to  7  milea  The  city 
suffered  very  severely  by  the  earthquake  of  1822;  two- 
thirds  of  the  inhabitants  were  swallowed  up,  the  citadel 
and  many  of  the  mosques  were  overthrown,  and  a  .great 
part  of  the  town  was  laid  in  ruins.  Before  the  occurrence 
of  these  disasters  Aleppo  was  the  fairest  and  cleanest  of 
Turkish  cities;  and  although  it  has  only  partially  recovered 
from  their  calamitous  effects,  it  has  still  an  attractive  ap- 
pearance^ especially  when  the  white  minarets  of  its  nume- 
rous mosques,  and  its  houses,  picturesquely  placed  on  the 
terraces  of  the  hills,  are  viewed  from  a  distanca  The 
houses  are  built  of  freestone,  with  fiat  roofs,  and  are  gene- 
rally of  two  or  three  storeys.  One  of  the'  mosques,  that 
of  Zacharias,  is. held  in  peculiar  veneration  by  the  Moslem 
inhabitants.  .  A  new  citadel  has  been  erected  in  the  N.  W. 
part  of  the  town;  and  besides  many  mosques,  warehouses, 
and  bazaars,  there  are  several  Christian  churches  and 
echoola,  and  also  Turkish  schools,  libroricis^  and  hospitals, 
JJcppD  13  the  iieat  of  a  Gri>ek  and  Armcrdati  patnarch^ 
and  of  ti  Maronite  Lisliop.  The  Mahometaa,  tbe  Chris- 
lian,  and  the  Jewiah  portions  of  tlie  population  dwell  in 
aeparate  quartera  of  the  town,  Wa-ter  is  brought  to  the 
city  by  an  arjucduct  inm  a  distonce  of  8  miles,  and  sup- 
plies upwards  of  200  fountain 3,  laasaive  stnicturea  sLand- 
inc;  in  the  etrceU.  Am  Dag  the  cbisf  attractions  of  Aleppo 
arti  it^  gardens,  which  extend  continaously  fur  about  12 
miles  S-E,  of  the  city.  They  are  watered  by  the  Ktjeik, 
and  prijduce  abundance  of  fruit  and  culinary  ve^^etablcsj 
but  their  most  cekbrated  production  b  the  piaUcUo-nutj 
whkh  ia  re^larljf  cultivated 

Formerly  Aleppo  stood  In  tho  fcat  rank  among  the 
dtics  of  Asia  MiLLor  aa  a  pkco  Cff  trade  j  and  it  is  stiU  the 
emporiutn  of  Northern  Syria,  and  has  extensive  commercial 
relations  with  Diarbekir  and  the  uppor  p&rtii  of  Anatolia^ 
and  also  with  Mosul  and  Baghdad,  La^ge  caravans  resort 
to  Aleppo  from  these  and  mher  east  cm  places,  acd  the 
imported  foreign  gcx^da  are  hro\ight  bj  caravans  from  tbe 
ports  of  ScandcrooQ  or  Alciandrotta  and  Latalcia.  The 
construction  of  a  carnage -road  lj<?tween  Aleppo  and  Alei- 
andretta  h^  been  cymtnctjctxi^  but  no  progress  whatever 
was  made  with  it  during  1872.  Trade  is  conducted  in 
Aleppo  hy  more  than  100  mercantile  honsea,  several  of 
tbem  Britiabi  but  no  comJnercial  bank  haa  aa  yet  been 
estabEshed  in  the  province.  The  principal  manufaetare 
of  the  dtj  consists  of  various  kin  da  of  cloth,  of  silk,  cotton, 
ftnd  wool,  some  lowered  and  striped^  others  wuven  with 
^Id  and  silver  tbiead.    Theaa  cloth^  have  long  been  famous 


rope-wauES.  in  aaaiuon  lo  ciouiSy  ine  exports  uciuao 
wheat,  sesame,  wool,  cotton,  oil,  scammony,  gaUs,  pisUcliio- 
nuts,  camels'  hair,  &c. ;  ivhile  the  imports  chiefly  consist  of 
European  manufactured  goods'  and  colonial  produca  The 
aggregate  iralue  of  the  trade  of  the  province  exceeded 
£1,500,000  in  1872. 

The  air  of  Aleppo  is  dry  and  piercing,  but  not  insalu- 
brious. The  city,  however,  as  well  as  the  environs,"  is 
subject  to  a  singular  epidemic  disorder  called  the  boil  of 
Aleppo.  It  attacks  the  inhabitants  chiefly  in  their  diild- 
hood,  and  the  Ailcers,  which  last  for  a  year,  connconl? 
break  out  on  the  face.  This  malady  is  seldom  fatal,  and 
does  not  leave  any  hurtful  effects  except  the  scars,  by  which 
almost  all  the  inhabitants  are  disfigured.  The  causes  of 
the  disease  have  not  been  discovered,  though  some  hare 
supposed  it  due  to  the  quality  of  the  water.  Aleppo  is 
also  subject  to  the  ravages  of  the  plague,  the  recorrence  of 
which  is  anticipated  by  the  inhabitants  every  ten  years. 
Its  effects  are  rendered  the  more  deadly  by  the  blind 
fatalism  of  the  Turks,  who  cannot  be  persuaded  to  Uke 
any  precautions  against  the  progress  of  this  dretdfol  di^ 
^ease.  In  the  end  of  last  centuiy  about  60,000  of  the 
inhal)itants  were  swept  off  by  one  visitation;  and  Upt  of 
1827  was  also  very  severe. 

By  the  visitations  of  the  plague,  the  earthquakes,  ^ 
cholera  of  1832,  and  the  oppression  of  the  Egyptians  whUe 
Syria  was  subject  to  Mehemet  Ali,  the  population  of 
^eppo  has  been  much  reduced.  •  In  the  earlier  part  of  the 
century  the  inhabitants  numbered  over  200,000;  bat  the 
population  is  now  estimated  at  less  than  100,000,  of  vhm 
15,500  'are  Christians,  4000  Jews,  and  the  remainder 
mostly  Mahometans.  Although  the  Christians  enjoy  told- 
ration  at  the  hands  of  the  Turkish  government,  thej  h^f 
nevertheless  been  exposed  to  frequent  persecution  throcgh 
the  jealousy  of  the  turbulent  Mahometan  population.  The 
tumults  of  1850  and  1862  occasioned  some  bloodshed,  sod 
could  only  be  suppressed  by  furoe  of  ajmi  In  tho  f:Tu;r. 
property  to  the  amount  of  a  mijfioa  sterling  tv.2  d'^rr ,  - 

ALES,  or  Aless  (ALESins)^  ALEXjUtl>£Ej  a  cclei  ^^'^^^ 
divine  of  the  school  of  Augsburg,  was  bom  at  EditiiiiTrc 
on  the  23d  April  1 500  (died  1565).  His  nome  ira?  i^f 
nally  AliiBC^  and  that  by  which  he  is  more  generally  k:.^  *-i 
(derived  from  4Xf«iVtij}  was  asaumcd  by  bim  when  b  v  ' 
into  exile.  He  etudied  at  St  Andrews  in  tfce  n^'^r 
founded  college  of  St  L<H>Tiard9,  where  he  graduated  'a^ 
1515.  Some  time  afterwards  he  waa  appoint^  a  caiit«i  ^ 
the  colle^ate  church,  and  in  thia  office  he  at  fiM  DODt^'Li*)*^ 
vig(>rousIy  for  the  scholastic  theology  aa  a^dnst  tiwi  <3* 
t rises  of  the  Reformera.  His  views  were  cntisiely  ciani?^ 
however,  on  the  occasion  of  tho  execution  d  I^^^^ 
Hftmilton  in  1528.  He  had  been  chosen  to  imA  Ei£^- 
too  in  coutroverBy,  with  a  view  to  convincing  hiuj  d  i^ 
errora,  but  the  arguments  of  tho  Scottish  proUHStL^jH 
aod  above  all  the  i^pectLktle  of  his  intrepid  cond«>ist^ 
stake,  ini pressed  Alei^ina  so  powerfully  that  he  wsa  r^tbtlr 
won  over  to  ibe  cause  of  the  Refonners,  tbough  far  ft  tfr» 
be  did  not  make  the  f&ct  known.  A  eermoa  vhk^  ^' 
preached  against  the  dissoluteneaa  of  the  dergy  gifflg^rc-' 
ofTencc  to  Prior  IIepbuni»  who  ca3t  him  into  pi3*i%  ^ 
might  have  carried  his  resentmetit  to  the  citnmiA  8b? 
bad  not  Ateaina  contrivM  to  escape  to  the  CimUlKxl  * 
153L  After  travelling  in  various  counyies  ol  iWftk^ 
Europe,  ha  settled  down  at  Wittenbeiig,  where  fc»  n*^ 
the  acquaintance  of  Mekncthon,  and  signed  the  A^f^^'^'T 
confession.  Meanwhile  he  was  tried  in  Scothtod  -"^ 
heresy,  and  condemDcd  TrithouL  a   hearing;     ht  J^«^  * 


Isus,  also  addressed  to  the  Scottisir  Jung,  occasioned  a 
second  letter  from  Alesius,  in  which  he  not  only  restates 
and  amplifies  his  argument  with  great  force  and  beauty  of 
style,  but  enters  at  some  length  into  more  general  questions 
coDnectcd  with  the  Reformatioi^  In  1535,  Henry  VIII. 
having  broken  with  the  Church  of  Rome,  Alesius  was 
induced  to  remove  to  England,  where  he  was  very  cor- 
dially received  by  the  king  and  his  advisers  Cranmer  and 
Cromwell.  After  a  short  residence  at  Lambeth  he  was 
appointed,  through  the  influence  of  CromweU,  then  chan- 
cellor of  the  university,  to  lecture  on  theology  at  Cam- 
bridge; but  when  he  had  delivered  a  few  expositions  of 
the  Hebrew  psalms,  he  was  compelled  by  the  opposition 
of  the  papal  party  to  desist  Returning  to  London,  he  sup- 
ported Eimself  for  some  time  by  practising  as  a  physician. 
In  1537  he  attended  a  convocation  of  the  clergy,  and  at 
the  request  of  CromweU,  the  president,  conducted  a  con- 
troversy With  Stokesley,  l>ishop  of  London,  on  the  nature 
of  the  sacraments.  His  argument,  which  was  marked  by 
great  ability,  was  afterwards  published  at  Leipsic  In 
1539  Alesios  was  compelled  to  flee  for  the  second  time  to 
Germany,  in  consequence  of  the  enactment  of  the  perse- 
cuting statute  known  as  the  Six  Articles.  He  was  imme- 
diately chosen  to  fill  a  theological  chair  in  the^  university 
of  Frankfort-on-the-Oder,  where  he  was  the  first  professor 
who  taught  the  Reformed  doctrines.  In  1543  he  quitted 
Frankfort  for  a  similar  position  at  Leipsic,  his  contention 
that  it  was  the  duty  of  the  civil  magistrate  to  punish  for- 
nication having  given  offence  to  some  of  the  authorities  of 
(he  former  university.  At  Leipsic  Alesius  remained  until 
his  death,  which  occurred  on  the  17  th  March  1565.  He 
enjoyed  the  intimate  friendship  of  Melancthon,  to  whom 
he  rendered  valuable  assistance  in  many  of  his  disputations 
with  the  Catholic  doctors. 

Alesios  was  the  s:uthor  of  a  large  number  of  •zcgetical,  dogmatic, 
and  polemical  works.  He  displayed  his  warm  interest  in  his  native 
land  by  the  publication  (1$44)  of  a  CohortcUio  ad  Concordiam  IHetatis, 
missa  in  Patriam  tiLam,  which  had  the  express  approval  of  Luther. 
In  1560  appeared  his  treatise,  D6  Necessilats  et  Aferito  Bcnorum 
Operum,  a  valuable  contribution  to  the  synergistic  side  in  the 
controversy  on  good  works.  -._ ^ 

ALESSANDRI,  Alessakdro  (Alexojider  ab  Alexandra), 
a  learned  jurisconsult,  bom  at  Naples  about  the  year  1461 
(died  1523).  He  studied  at  Naples  and  Rome,  and  after- 
wards practised  for  a  time  as  advocate  in  both  cities. 
At  Naples  he  is  said  to  have  been  royal  proto-notary  in 
1490.  Dissatisfied,  according  to  his  own  account,  with 
the  corrupt  administration  of  jnstice,  he  at  length  quitted 
the  bar,  and  devoted  himself  entirely  to  literary  pursuits, 
especially  to  the  study  of  philology  and  antiquities.  A 
sinecure  appointment,  which  he  owed  to  the  favour  of  tho 
pope,  enabled  him  to  lead  a  life  of  learned  leisure  at  Rome, 
where  he  died  on  the  2d  October  1523.  What  is  known 
of  his  biography  has  been  gathered  chiefly  from  detached 
statements  in  his  work  entitled  Dies  Geniales,  which 
appeared  at  Rome  in  1522,  and  is  constructed  after  the 
tiOdA  of  th*3  Nodc^  AukiB  ol  A  ulna  GolJiua,  and  the 
Batut-nalia  of  Macrobius.  The  work  toiiiiijitij  of  a  confused 
Jiasa  of  hctcrogeoeouji  in  ate  rids  rtbtln^  to  philology, 
antiquities,  law,  dreamy  spt-^ctrts,  A;c.,  and  shows  great 
credulity  and  want  of  judgijncnt  ua  Uie  part  of  ita  author. 

ALESSANDRIA,  a  proviacy  of  Italy,  10  the  fomier 
duchy  of  Piedmcint,  hoimdtid  uij  the  N.  Ly  N«vam,  on  th^ 
E  by  l^via,  or*  the  S.  by  GtnuEi,  and  on  tlie  W.  by  T(i hii ; 
^kh  sin  area  of  1951  square  miles.  There  arc  tio  liUU  of 
much  otevalioii  in  the  province,  aod  tha  surface  geiiemlly 


Uiei)rovmce  in  1871,  ea3,361. 

Albssand&ia,  a  city  of  Italy,  the  capital  of  the  above 
province,  is  situated  in  a  marshy  district  near  tho  con- 
fluence of  the  Tanaro  and  the  Bormida.  It  is  a  strongly 
fortified  place,  its  citadel,  on  tho  left  bank  of  the  Tanaro, 
being  one  of  the  most  important  in  Europe.  The  town 
itself,  which  lies  chiefly  on  the  right  baiik  jof  the  river,  is 
the  seat  of  a  bishop,  and  contains  a  cathedral  and  more 
than  a  dozen  other  churches,  besides  monasteries  and 
nunneries.  The  priiudpal  manufactures  of  Alessandria 
are  silk,  linen,  and.  woollen  goods,  stockings,  and  hats. 
Large  quantities  of  ifruit  and  flowers  are  also  produced  in 
the  neighbourhood.  The-  trade  of  the  city  is  extensive, 
and  there  are  two  important  fairs  held  every  year  that  are 
much  resorted  to  by  merchants  from  all  parts  of  Italy. 
Alessandria  was  built  in  1168  by  the  Lombard  League  as 
a  bulwark  against  Frederick  Barbarossa.  It  received  its 
present  name  in  honour  of  Pope  Alexander  III.,  but  it 
was  also  called  Cetarea  for  a  time.  In  1174  it  waa 
unsuccessfully  besieged  by  Frederick  Barbarossa,  who 
nicknamed  it  in  derision  Delia  Paglia,  i.e,  "of  straw/' 
It  was  ceded  to  &voy  by  the  peace  of  Utrecht  in  1713, 
after  having  belonged,  at  different  periods,  to  the  houses 
of  Montferrat  and  Milan.  Its  forti^cations  were  greatly 
enlai^ged  and  strengthened  by  Bonaparte  during  the  French 
occupation,  which  lasted  from  1800  to  1814.  The  citadel 
of  Alessandria  was  taken  by  the  Austrians  after  the  battle 
of  Novara  in  1849.  Near  Alessandria  is  Marengo,  where 
Napoleon  defeated  the  Austrians  in  1800.  In  consequence 
of  this  defeat'  the  Austrians  concluded  the  armistice  of 
Alessandria,  ceding  all  Italy  north  of  the  Mincio  to  the 
French.    Population  (1862),  27,027;  of  commune,  56,545. 

ALESSI,  Gax£A£ZO  (1500-72),  a  distinguished  archi- 
tect, bom  at  Perugia,  was  a  pupil  of  Caporali  and  a  friend 
of  Michael  Angelo.  He  was  an  enthusiastic  student  of 
ancient  architecture,  and  his  style  gained  for  him  a 
European  .reputation.  Genoa  is  indebted  to  him  for  a 
number  of  its  most  magnificent  palaces,  and  specimens  of 
his  skill  may  be  seen  in  tho  churcjies  of  San-Paolo  and 
San-Yittoria  at  Milan,  in  certain  parts  of  the  Escurial, 
and  in  numerous  churches  and  palaces  throughout  Sicily, 
Flanders/ and  Germany. 

ALEUTIAN  ISLANDS,  so  called  from  the  Russian 
word  cUeut,  signifying  a  bold  rock,  is  the  name  given  by 
the  Russian  discoverers  to  a  chain  of  small  islands  situated 
in  the  Northern  Pacific  Ocean,  and  extending  in  an  easterly 
direction  from  the  peninsula  of  Kamtchatka,  in  Asiatic 
Russia,  tb  the  promontory  of  Alaska,  in  Nort.h  America. 
This  archipelago  has  been  sometimes  divided  into  three 
groups;  the  islands  nearest  Kamtchatka  being  properly 
called  Aleutia,  tho  central  group  the  Andreanov  or  An- 
drenovian,  and  those  nearest  to  the  promontory  the 
Fox  Islands.  They  are  all  included  between  62**  and 
55**  N.  lat,  and  172**  R  and  163**  W.  long.  The  Aleu- 
tian  Islands  were  discovered  by  the  Russian  navigator 
Behring  in  1728,  and  were  carefully  explored  in  1760  by 
Ciiptain  Krenit/in,  under  a  cominisaion  from  the  Eiupre^a 
Catberinc  Darin<T  his  diird  and  last  voyage,  fn  the  year 
1778,  Captain  Cook  aurvey*jd  Uio  east(3rn  piirtioo  of  lb* 
archipebgo,  accurately  determined  the  positions  of  eottao 
of  the  most  remarkiiblo  islands,  ar>d  corrected  many  eiiom 
of  former  navignlora.  S^ihscquent  expeditioua  of  the 
nussiaca,  aided  by  tfao  sttllement  of  fur  trad  ex*  on  the 
|:jkiidB^  as  well  as  od  the  ceighboiiring  c/jasts  of  the 
American  continent.  Lave,  afforded  further  inforratilion  aa 
to  this  remarkable  chain:    Tbc  whole  of  the  idsods  an 


iui«u  luiby  ranges  running  irom  east  to  wesi.  opriDgs  lAKe 
their  rise  at  the  bottom  of  the  mountains,  and  either  flow 
in  broad  and  rapid  streams  into  the  neighbouring  sea,  or, 
collecting  in  the  rocky  vales  and  glens,  form  ample  la^es, 
which  send  off  their  superfluous  waters  by  natural  canals 


cauea  uie  rox  xsiauua^  ui  wiucii  uiv  lar^esv  vsv  uuiuuk 
and  Ounalaska,  both  near  the  western  eztremity  of  AMi 
The  thin  argillaceous  soilof  the  Aleutian  Islands  produces 
little  vegetation,  and  agriculture  is  almost  unknowo.  Tbe 
climate  is  subject  to  sudden  (changes,  and  iB  very  imf&TOU^ 
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able  to  any  attempts  at  cultivation.  Few  trees  grow  on 
the  islands,  but  there  are  some  stunted  shrubs  of  birch, 
billow,  and  alder.  The  timber  required  for  building 
purposes  is  obtained  from  the  driftwood  thrown  on  the 
coasts.  The  principal  occupations  of  the  Aleutians  are 
Ashing  and  hunting,  and  the  preparation  of  the  imple- 
ments necessary  for  botL  Since  the  end  of  last  century 
the  fur  traders  have  had  settlements  here  for  the  capture 
of  the  seal  and  the  sea-otter,  which  are  found  in  great 
numbers  on  the  shores;  and  of  the  Arctic  fOz,  which  roams 
over  the  islands.  Fish  are  abundant;  and  dogs  and  rein- 
deer are  common.  The  population  of  the  whole  group  is 
about  8000,  the  natives  being  a  kindred  race  to  the  inhabit- 
ants of  Kamtchatka.     They  are  described  as  rather  lot7 


in  stature,  but  plump-  and  well-shaped,  with  ahort  necks, 
swarthy  faces,  black  eyes,  and  long  straight  black  hiir. 
They  have  nominally  been  *  converted  to  ChristiMiity  by 
the  missionaries  of  the  Greek  .Church,  but  are  said  to  be 
unchaste  in  their  habits,  and  addicted  to  intemperance 
whenever  they  have  the  opportunity.  Until  1867  tliesa 
islands  belonged  to  Russia,  but  they  were  included  in  tfca 
transfer  to  the  United  States  of  the  whole  Ruaaan  posses- 
sions in  America  made  in  that  year.  They  now  form  pert 
of  the  United  States  territory  of  Alaska.  (See  kLkS^] 
From  the  position  of  the  Aleutian  Islands,  stretching  lii« 
a  broken  bridge  from  Asia  to  America,  some  ethnologisti 
have  supposed  that  by  means  of  them  America  was  £ist 
peopled. 


ALEXANDER   THE    GBEAT 


ALEXANDER  III.',  commonly  called  "The  Great,"  son 
of  Philip  II.,  king  of  Macedonia,  and  of  Olympias, 
daughter  of  the  Molossian  chief  Neoptolemus,  was  born  at 
Fella,  356  a  a  His^  father  was  a  man  of  fearless  courage 
and  the  soundest  judgment ;  his  mother  was  a  woman  of 
savage  energy  and  fierce  superstition.  Alexander  inherited 
the  qualities  of  both  his  parents,  and  the  result  was  the 
combination  of  a  boundless  ambition  with  the  most  sober 
practical  wisdom.  The  child  grew  up  with  the  conscious- 
ness that  he  was  the  heir  of  a  king  whose  power  was 
rapidly  growing ;  and  the  stories  told  of  him  attest  at  the 
least  the  early  awakening  of  a  mind  formed  in  the  mould 
of  the  heroes  of  mythical  Hellas.  Nay,  the  blood  of 
Achilles  was  flowing,  as  he  believed,  in  his  veins;  "iand 
the  flattery  of  his  Acamanian  tutor  Lysimachus,  who 
addressed  him  as  the  son  of  Peleus,  may  have  strengthened 
his  love  of  the  immortal  poems  which  told  the  story  of 
that  fiery  warriori  By  another  tutor,  the  Molossian 
Leonidas,  his  vehement  impulses  were  checked  by  a 
wholesome  discipline.  But  the  genius  of  Alexander,  the 
greatest  of  military  conquerors,  was  moulded  in  a  far 
greater  degree  by  that  of  Aristotle,  the  greatest  conqueror 
in  the  world  of  thought  At  the  age  of  thirteen  he  became 
for  three  years  the  pupil  of  a  man  who  had  examined  the 
political  constitutions  of  a  crowd  of  states,  and  who  had 
brought  together  a  vast  mass  of  facts  and  observations  for 


the  systematic  cultivation,  of  physical  science.  I>urlEg 
these  three  years  the  boy  awoke  to  the  knowledge  that  a 
wonderful  world  lay  before  hixn,  of  which  he  had  Kea 
little,  and  threw  himself  eagerly,  it  is  said,  into  the  task 
of  gathering  at  any  cost  a  collection  for  the  studj  of 
natural  history.  While  his  mind  was  thus  urged  in  cue 
direction,  he  listened  to  stories  which  told  him  of  the 
great  quarrel  still  to  be  fought  out  between  the  East  ^ 
the  West,  and  learnt  to  look  upon  himself  as  the  chamfico 
of  Hellas  against  the  barbarian  despot  of  Susa. 

The  future  conqueror  was  sixt^n  years  of  age  when  be  Ji 
was  left  at  home  as  regent  while  his  father  besiegsfi 
Byzantium  and  Perinthus.  Two  years  later  the  alliance  of 
Thebes  and  Athens  was  wrecked  on  the  faUd  field  d 
Ohaeronea,  where  Alexander,  now  eighteen  years  of  age,  en- 
countered and  overcame  the  Sacred  Band  which  had  bea 
foremost  in  the  victories  of  Leuctra  and  Mantinea  (see  En- 
MiNONDAs);  but  the  prospects  of  Alexander  himself  hecase 
now  for  a  time  dark  and  uncertain.  Philip  had  diTor»i 
Olympias  and  married  Cleopatra,  the  daughter  of  Attalci 
This  act  roused  the  wrath  not  "only  of  Olympias,  but  of  ber 
son,  who  with  her  took  refuge  in  Epirus.  Cleopatr. 
became  the  mother  of  a  son.  Her  father.  Attains,,  r^-^ 
higher  in  the  king's  favour,  and  not  a  few  of  Alerandcri 
friends  were  banished.  But  the  feuds  in  his  family  r^*"* 
subjects  of  serious  Uiought  for  Philip,  who  soogii-  to 


apan  irom  ms  guaras,  rnujp  was  approacning  tne  tneaire 
when  he  was  struck  down  by  the  dagger  of  Pausanias. 

It  is  certain  that  Alexander,  if  he  mourned  his  father's 
death  at  aU,  deplored  it  only  as  involving  himself  in 
political  difficulties ;  but  he  took  care'  to  act  as  if  he  were 
grieved  by  it,  and  he  revenged  it,  we  are  told,  by  putting 
out  of  the  way  some  whose  claims  or  designs  might  clash 
\\'ith  his  own.     The  Greeks  of  Thebes  and  Athens  knew 
little  what  sort  of  man  had  tak^n  the  place  of  Philip. 
Demosthenes,  who,  although  he  was  mourning  for  the 
death  of  his  own  daughter,  appeared  in  festal  attire  to 
aonounce  the  death  of  the  Macedonian  king,  .held  up 
Alexander  to  ridicule  as  a  bragging  and  senseless  Margites. 
Jjiit  they  had  to  reckon  with  one  who  could  swoop  on  his 
prey  with  the  swiftness  of  the  eagle.     Barely  two  months 
had  passed  from  the  death  of  his  father  before  the  youth 
of  tweuty  years  stood  with  his  army  on  the  plains  of 
Thessaly.     The  argument  of  the  Macedonian  phalanx  was 
not  to  be  resisted.     The  Thessalians  recognised  him  as  the 
Ilegemdn  or  leader  of  the  Greeks;   and  the  young  king 
passed  on  to  Thebes,  the  citadel  of  which  had  been  held 
by  a  Macedonian  garrison  since  the  fight  at  Chaeronea. 
Thence  he  took  himself  across  the  isthmus  to  Corinth. 
Here  be  was  met  by  Athenian  envoys,  who  brought  him 
apologies  more  abject  and  honours  more  extravagant  than 
any  which  had  been  paid  to  his  father.    He  received  them 
in  an  assembly,  from  which  he  demanded  and  obtained 
the  title  of  supreme  leader  of  the  Hellenic  armies,  and  to 
^'hich  he  guaranteed,  at  the  utmost  with  a  feigned  reluc- 
tance, the  autonomy  or  independen6e  of  every  Hellenic 
city.    No  one  knew  better  than  Alexander  that  from  the 
whole  armoury  of  weapons  which  might  be  employed  to 
reduce  Greeks  to  slavery,  none  could  more  eflFectually  do 
his  work  than  a  theory  of  freedom  which  meant  dissension, 
and  of  self-government  which  meant  endless  feud,  faction, 
and  war. 

Alexander  was  now  eager  to  carry  out  his  great  design 
against  Persia ;  but  he  could  not  do  so  with  safety  until 
he  had  struck  a  wholesome  terror  of  his  power  into  the 
mountain  tribes  which  hemmed  in  his  dominions.     His 
blows  descended  swiftly  and  surely  on  tSe  Thracians  of 
Mount  Hsemus'(^A«  Balkan),  on  the  Triballians,  and  on 
Bome  clans  of  Getae,  whom  he  crossed  the  Danube  to 
attack.      But  these  expeditions  led  him  away  from  the 
world  of  the  Greeks.    Silence  led  to  rumours  of  his  defeat, 
and  the  rumours  of  defeat  were  followed  by  more  confident 
assertions  of  his  death.     At  Thebes  and  at  Athens  the 
tidings  were  received  by  some  with  eager  belief.     The 
covenant  made  with  Alexander  was  made  only  with  him 
personally.     The  Theban  exiles  at  Athens  were  anxious  to 
repeat  the  attempt  which  half  a  century  earlier  had  been 
made   against  the   Spartan  garrison  of  the  Cadmea  by 
Pelopidas.     With  help  in  arms  and  money  from  Demos- 
thenes  and   other  Athenians,  they  entered  Thebes,  and 
summoned  the  Macedonian  garrison  to  surrender.      The 
answer  was  a  blunt  refusal,  and  a  double  line  of  circum- 
vallatioD  was  drawn  around  the  citadel,  while  envoys  were 
sent  to  call  forth  aid  from  every  quarter ;  but  these  efforts 
could  not  affect  the  issue.      The  belief  in  Alexander's 
death  was  to  be  dispelled,  by  no  gradual  reports  of  his 
escape    from    the    barbarians,  b\'.t   by  his  'own   sudden 
appearance  at  the  Boeotian  Onchestus.     He  had  just  de- 
feated the  lUyrians  when  he  heard  of  the  revolt,  and  he 
determined  to  smite  the  rebels  without  turning  aside  to 
lake  even  a  day's  rest  at  Pella.     In  Jittle  more  than  a 
fortnight  liis  army  was  encamped  on  the  southern  side  of 


anxious  to  suomii,  Dui  tne  exiics  leit  or  learea  tnemseivea 
to  be  too  deeply  committed;  and  the  answer  took  the 
form  of  a  defiance,  accompanied  by  a  demand  for  the 
surrender  of  Antipater  and  Philotas.  They  had  sealed 
their  own  doom.  Personal  bravery  was  of  no  use  against 
the  discipline,  the  numbers,  and  the  engines  of  the  enemy. 
The  defenders  were  driven  back  into  the  city  ;  the  invaders 
burst  in  with  them  ;  and  the  slaughter  which  followed  was 
by  no  means  inflicted  by  the  Macedonians  alone.  The 
Plataeans,  Thespians,  and  Orchomenians  felt  that  they  had 
old  Scores  to  settle.  To  these  and  to  the  rest  of  his  Greek 
allies  Alexander  submitted  the  fate  of  the  city.  **  The 
sentence  was  promptly  pronounced.  The  measure  which 
the  Thebans  had  dealt  to  Plataes,  and  would  have  dealt 
to  Athens,  should  now  be  dealt  out  to  themselves.  The  * 
whole  town  was  razed  to  the  ground,  the  house  of  the 
poet  Pindar  being  alone  spared  from  demolition,  and  Ins 
descendants  alone  allowed  to  retain  their  freedom.  Alex- 
ander had  gained  his  end.  The  spirit  of  the  Greeks  was 
crushed;  a  great  city  was  blotted  out,  and  the  worship 
of  its  gods  was  ended  with  its  ruin.  These  gods,  it  was 
believed,  would  in  due  time  take  vengeance  on  the  con- 
queror; but  for  the  present  the  only  hindrance  to  his 
enterprise  was  removed  from  his  path.  Without  turning 
aside  to  Athens,  he  went  on  to  Corinth  to  receive  the 
adulations  of  the  independent  Greeks,  and  to  find,  it  is 
said,  a  less  courtly  speaker  in  the  cynic  Diogenes.  From 
Corinth  he  returned  to  Macedonia,  having  left  Greece  for 
the  last  time. 

Six  months  later  he  set  off  from  Pella,  crossed  the  Helles-  334  a  c 
pont  at  Sestus,  to  appease  at  Ilium  by  a  costly  sacrifice  the 
wrath  of  the  luckless  Priam ;  and  then  marched  on,  with  not 
more  perhaps  than  30,000  infantry  and  4000  cavalry,  and 
with  a  treasure-chest  almost  empty,  to  destroy  the  monarchy 
of  Cyrus.  With  him  went  men  who  were  to  be  linked  with 
the  memory  of  his  worst  crimes  and  of  his  most  astonishing 
triumphs — Clitus,  Hephsestion,  Eumenes,  Seleucus,  Pto- 
lemy the  son  of  Lagos,  and  Parmenion,  with  his  sons  Philotas 
and  Nicanor.  The  effects  of  Macedonian  discipline  were  to 
be  seen  at  once  on  the  banks  of  the  Granicus,  a  little  stream 
flowing  to  the  Propontis  from  the  slopes  of  Ida.  Losing,  it 
is  said,  only  60  of  his  cavalry  and  30  of  his  infantry,  he 
annihilated  the  Persian  force,  2000  cut  of  20,000  foot 
soldiers  being  taken  prisoners,  and  nearly  all  the  rest  slain. 
The  terror  of  his  name  did  his  work  as  he  marched  south- 
wards. The  citadel  of  Sardis  might  with  ease  have  been 
held  against  him :  before  he  came  withiii  eight  miles  of  the 
city,  the  governor  hastened  to  surrender  it  with  all  its 
treasure.  At  Ephesus  he  found  the  city  abandoned  by  its 
garrison.  Miletus  he  carried  by  storm.  Before  Hali- 
camassus  he  encountered  a  more  obstinate  resistance  from 
the  Athenian  Ephialtes ;  but  the  generalship  of  the  latter 
was  of  no  avail  Alexander  entered  Halicarnassus,  and 
the  Rhodian  Memnon  remained  shut  up  in  the  citadel 
Leaving  Ptolemy  with  1 000  men  to  blockade  it,  he  spent 
the  winter  in  conquering  Lycia,  Pamphylia,  and  Pisidia,  333  b.c 
ending  his  campaign  at  Gordium,  on  the  river  Sangarius. 
Here  was  preserved  the  ancient  waggon  of  Gordius,  the 
mythical  Phrygian  king.  Whoever  could  untie  the  knot, 
curiously  twisted  with  fibres  of  the  cornel  tree,  which 
fastened  its  pole  to  the  yoke,  was,  so  the  story  ran,  to  be 
lord  of  Asia.  Alexander,  as  much  at  a  loss  as  others  to 
unloose  it,  cut  it  with  his  sword ;  but  the  prophecy  was 
none  the  less  held  to  be  fulfilled.  If  he  was  thus  favoured 
by  sentiment,  he  was  still  more  favoured  by  the  infatuation 
which  led  Darius  to  abandon  the  policy  of  defence  by  sea 


tudes  at  DorUcus.  Like  Xerxes  he  had  one  (the  Athe{uan 
Charidemus)  by  his  side  to  warn  him  that  Asiatic  myriads 
were  not  to  be  trusted  in  an  encounter  with  the  disciplined 
thousands  of  Alexander;  but  he  lacked  the  generosity 
which  made  Xerxes  dismiss  Demaratus  with  a  smile  for 
hb  good-wilL  Darius  seized  the  elile  with  his  own  hand, 
and  gave  him  over  to  the  executioner.  "  My  avenger/' 
said  Charidemus,  "  will  soon  teach  you  that  I  have  spoken 
the  truth."  The  Tersian  acted  as  though  he  wished  to 
bring  about  the  speediest  fulfilment  of  the  predictioa 
The  Greek  mercenaries  were  withdrawn  from  the  fleet  to 
be  added  to  the  land  forces;  but  although  a  hundred  of 
these  could  have  effectually  barred  the  passage  of  Alex- 
ander across  the  range.of  Taurus,  and  the  passes  of  the 
Amanian,  Cilician,  and  Assyrian  gates,  the  invader  was 
suffered  to  cross  these  defiles  without  the  loss  of  a  man. 
Kay,  so  great  was  the  contempt  of  Darius  for  the  few 
thousands  of  the  enemy,  that  he  wished  to  give  them  a  free 
path  nntil  they  reached  the  plain  from  which  he  would 
sweep  them  away.  But  be  could  not  wait  patiently  for 
them  in  his  position  to  the  east  of  the  Amanian  range^ 
Alexander  had  been  ill,  and  he  had  work  to  do  in  subju- 
gating western  Cilicia.  When  at  length  he  set  out  on 
his  march  to  the  southern  Amanian  pass,  Darius,  with  his 
unwieldy  train,  crossed  the  northern  pass,  and  entered 
Issus  two  days  after  Alexander  had  left  it.  He  had  placed 
himself  in  a  trap.  In  a  space  barely  more  than  a  mile  and 
a  half  in  width,  hemmed  in  by  the  mountains  on  the  one 
side  and  the  sea  on  the  other,  Darius,  in  his  royal  chariot, 
in  the  midst  of  multitudes  who  had  scarcely  room  to  move, 
awaited  the  attack  of  Alexander,  who  fell  suddenly  on  his 
right  wing.  The  first  onset  was  enough.  The  Persians 
broke  and  fled.  Darius,  thinking  himself  in  danger,  fled 
among  the  foremost.  The  Persian  centre  behaved  well ; 
but  it  mattered  little  now  what  they  might  do.  Even  the 
Greek  mercenaries  were  pushed  back  and  scattered.  Four 
thousand  talents  filled  the  treasure-chest  of  the  conqueror, 
and  the  wife,  mother,  and  son  of  Darius,  appearing  before 
him  as  prisoners,  were  told  that  they  should  retain  their 
royal  titles,  his  enterprise  being  directed,  not  against  Darius 
personally,  but  to  the  issue  which  was  to  determine  whether 
he  of  Alexander  should  be  lord  of  Asia. 

The  true  value  of  armed  Asiatic  hordes  was  now  as  clear 
to  all  as  the  sun  at-  noonday.  Parmenion  advanced  to 
attack  Damascus,  but  he  needed  not  to  strike  a  blow. 
The  governor  allowed  the  treasure  in  his  charge  to  fall 
into  his  hands,  and  then  surrendered  the  city.  Alexander 
himself  marched  southward  to  Phoenicia.  At  Marathus 
he  replied  to  a  letter  in  which  Darius  demanded  the 
restoration  of  his  family  and  reproached  him  for  his 
wanton  aggression^  His  answer  repeated  what  be  had 
already  said  to  his  wife,  adding  that,  if  he  wrote  a^ain, 
Darius  must  address  him,  not  as  his*  equal,  but  as  his  lord. 
"  I  am  now  master  of  Asia,"  he  wrote,  "  and  if  you  wiU 
not  own  me  as  such,  I  shall  treat  you  as  an  evil-doer.  If 
you  wish  to  debate  the  point,  do  so  like  a  man  on  the 
ba,ttlefield.  I  shall  take  care  to  find  you  wherever  you 
may  be."  The  island  city  of  Aradus  was  surrendered  on 
his  approach.  Sidon  opened  her  gates.  From  the  Tyrians 
he  received  a  submission  which  demurred  only  to  his 
832  B.a  entering  their  city.  A  siege  of  seven  months  ended  in  its 
fall ;  and  Alexander  hanged  2000  of  the  citizens,  it  is  said, 
on  the  sea-shore.  The  survivors,  vith  the  women  and 
children,  were  sold  as  alaves.  Before  the  catajitrophe  of 
the  great  Phoenician  city  he  had  received  a  second  letter,. in 
which  Darius  offered  him  his  daughter  in  marriage,  to- 


"  if  I  were  Parmenion ;  but  as  I  am  Alexander,  I  cansot" 
"  You  offer  me,"  he  wrote  accordingly  to  Darius, ."  part  of 
yonr  possession,  when  I  am  lord  of  alL    If  I  choose  to 
marry  your  daughter,  I  will  do  so  whether  you  like  it  or 
not"    Darius  sent  no  more  letters.    The  issue,  he  saw, 
must  be  determined  by  the  sword.    For  the  present  he 
was  left  to  himself.     Alexander's  face  was  turned  to^rards 
Egypt     Gaza  dared  to  resist ;  but  a  siege  of  two  months 
was  followed  by  a  ruin  as  complete  as  that  of  Tyre.  From 
Gaza  a  march  of  seven  days  brought  him  to  Pelusimn. 
The  Persian  governor  opened  its  gates  to  receive  him ;  and 
the  Egyptians  expressed  their  delight  at  exchanging  a 
Persian  for  a  Macedonian  master.     Marching  in  triumph 
to  Memphis,  he  offered  solemn  sacrifice  to  the  calf-god 
Apis ;  and  then,  with  the  true  instinct  of  the  ruler  and  the 
statesman,  he  hastened  to  found  for  his  new  kingdom  a 
new   capital,  which,   after  more  than  two  miUenniums, 
remains  a  highway  for  the  commerce  of  three  continents. 

Success  thus  unparalleled  was,  it  would  seem,  already 
producing  its  effects  upon  him.     Calmly  reviewing  the 
course  of  his  march  from  Sestus  and  Ilium  to  Memphis,  he 
could  explain  it  only  on  the  supposition  that  be  was  no 
child  of  a  human  father,  and  he  determined  to  obtain  from 
the  ofacle  of  Ammoa,  in  the  Libyan  Oasis,  a  solution  of 
this  mystery.     The  response  greeted  him  as  the  son,  not 
of  Philip,  but  of  Zeus ;  and  he  returned,  it  is  said,  with 
the  conviction  that  the  divine  honours  paid  to  Hercolcs  '•'( 
and  Perseus  were  his  own  by  indubitable  right     March- 
ing back  through  Phcenicia,  he  hastened  to  Thapsacns, 
and  then  crossed  the  Euphrates.     Thence  turning  north* 
wards,  he  made  a  sweep  which  brought  him  to  the  Tigm 
below   Nineveh  (Motul),  and   there,  without  opposition, 
crossed  a  stream  "where  the  resistance  of  a  few  hnndreda 
might  have  destroyed  his  army.     After  a  few  days*  march 
to  the  south-east,  he  received  the  news  that  Darius,  with  >I1 
his  host,  was  close  at  hand.     Still  convinced  that  mare 
numbers  must,  with  ample  apace,  decide  the  issue  of  any 
fight,  and  attributing  his  defeat  at  Issos  only  to  the  cramped 
position  of  his  troops,  he  had  gathered  a  vast  horde,  which 
some  represent  as  more  than  a  million,  on  the  broad  plaio 
stretchiixg  fronf  Gaugamela  eastwards  to   Arbehi.     Hia 
hopes  were  further  raised  by  changes  made-  in  the  weapocs 
of  his  troops,  and  more  especiaUy  in  the  array  of  his  war- 
chariots.     For  the  Macedonians  it  is  enough  to  say  that 
they  were  led  by  a  man  whose  consummate  genenilsbip 
had  never  shone  more  conspicuously  than  in  the  cautioos 
arrangements  which   preceded  the  battle  of   Arbela,  or 
rather  of  Gaugamela.    All  went  as  he  had  anticipated.   As 
at  Issus,  Darius  fled ;  and  the  braveiy  and  even  gallantry 
of  the  Persians  opposed  to  Parmenion  were  of  no  avail 
when  the  main  body  had  hurried  away  after  the  king. 
So  ended  the  last  of  the  three  great  battles  (if  such  they 
may  be  termed)  which   sufficed  to  destroy  the   Pereian 
empire,  or  rather  to  make  Alexander  king  of  Persia;  and 
so  ended  the  first  act  in  the  great  drama  of  his  life. 

The  victory  of  Gangamela  opened  for  the  conqueror  tlio 
gates  of  Babylon  and  Susa.  The  treasures  found  in  the 
former  furnished  an  ample  donation  for  all  his  men :  thoso 
of  Susa  amounted,  it  is  said,  to  nearly  twelve  millions  of 
pounds  sterling.  The  Persian  king  had  wasted  men  oo 
the  battlefield ;  he  had  hoarded  coin  which,  freely  spect 
in  getting  up  a  Greek  army  under  Greek  generals,  might 
have  rendered  the  enterprise  of  Alexander  impossible: 
From  Susa  the  conqueror  turned  his  face  towards  Per- 
sepolis,  the  ancient  capital  of  Cyrus.  Before  him  liij  the 
fortresses  of  the  Uxii,  to  whom  the  Persian  monarchs  had 


w>»wi>  nMANM*  uuu  wvKUA  ^A^AUbvu  vub  bu  liiuiy  uoBcenaBa  on 
their  Tillages,  aad  taaght  them  that  they  had  now  to  deal 
with  a  sovereign  of  another  kind.  With  Peraepolis,  Pasar- 
gada,  the  city  containing  the  tomb  of  Cyrua^  opened  its 
gates  to  receive  the  avenger  of  the  iniquities  of  Xerxea  As 
yjich,  be  determined  to  inflict  on  Daxius  a  signal  punish- 
ment. Five  thousand  camels  and  a  crowd  of  xdules  bore 
away  the  treasure,  amounting,  it  is  said,  to  nearly  thirty 
millions  of  pounds  sterling,  and  then  the  citadel  was  set 
on  fira  The  men  in  the  city  were  lulled,  the  women 
made  slaves. 

For  a  month  Alexander  allowed  his  main  army  to  rest 
near  Persepolis;  for  ^imsclf  there  could  be  no  repose. 
With  his  cavalry  he  overran,  and,  in  spite  of  the  rigours  of 
winter,  subdued,  the  whole  region  of  Farsistan.    Then  re- 
taming  to  Persepolis,  he  set  forth  on  his  march  to  «^edia, 
where  the  fugitive  king  had  hoped  to  be  safe  from  his 
pursuit     Darius  had  left  Agbatana  (Ecbatana^  eight  days 
before  his  pursuer  could  reach  it.     In  this  ancient  fastness 
of  the  Median  and  Persian  sovereigns  Alexander  deposited 
his  treasures,  exceeding,  we  are  told,  forty  millions  sterling 
in  amount,  under  the  charge  of  a  strong  Macedonian 
garrison  headed  by  Farmenion,     He  then  hastened  on 
towards  the  Caspian  gates,  and  learnt,  when  he  had  passed 
themj  that  Darius  had  been  dethroned,  and  was  now  the 
prisoner  of  the  Bactrian  satrap  Bessus.     The  tidings  made 
Alexander  still  more  eager  to  seize  >>!">      His  efforts  were 
30  far  successful  that  BessoB  felt  escape  to  be  hopeless  unless 
Darius  could  be  made  to  leave  his  chariot  and  fly  on  horse- 
back.    He  refused  to  obey,  and  was  left  behind,  mortally 
wounded.    Before  Alexander  could  reach  him,  he.  was  dead. 
The  conqueror  now  regarded,  or  professed  to. regard, 
himself  as  the  legitimate  heir  and  successor  of  Xerxes.  His 
course  of  conquest  was  still  unbroken;   but  successful 
forays  •  against  the  Mardians  on  the  northern  slopes  of 
Mount  Elburz,  against  the  Arians  of  the  modem  Herat^  and 
the  Drangians  of  the  present  Seistan,  were  followed  by  an 
exploit  of  another  sort     He  had  heard  that*  a  conspiracy 
against  himself  had  been  revealed  to  Philotas,  who  for  two 
days  had  kept  the  secret  to  himself.     On  being  asked  why 
he  had  done  this,  Philotas  answered  that  the  information 
came  from -a  worthless  source  and  deserved  no  notice. 
Alexander  professed  himself  satisfied  with  the  explanation; 
but  Philotas,  it  seems,  had  spoken  freely  to  his  mistress 
Antigone  of  the  large  share  which  he  and  his  father  had 
bad  in  the  conquests  of  Alexander,  and  Antigone  had  in 
her  turn  become  an  informer.     Of  real  evidence  against 
Philotas  there  was  none  ;  and  a  letter*  from  Parmenion  to 
his  sons,  found  when  Philotas  was  treacherously  arrested, 
could  teU  against  them  only  in  the  eyes  of  one  who  was 
resolved  that  Philotas  should  die.     But  Alexander  could 
not  rest  content  with  his  death  alone.     There  had  been 
nothing  yet,  even  in  the  way  of  shadowy  slander,   to 
criminate  Parmenion,  and  he  resolved  that  the  needful 
charges  should  be  drawn  by  tortures  from  his  son.    Hidden 
by  a  curtain,  the  conqueror  of  the  world  watched  the 
agonies  and  scoffed  at  the  screams  of  the  friend  who  had 
fought  by  his  side  in  a  hundred  fights.     The  issue  was,  or 
was  said  to  be,  what  he  desired.     Philotas  had  confessed ; 
and  Alexander  sent  off  to  Ecbatana  a  man  bearing  two. 
despatches,  one  to  cheat  Parmenion  into  a  false  security, 
the  other  carrying  to  the  officers  next  to  him  in  command 
the  real  order  for  his  assassination.     The  old  man  was 
reading  the  lying  letter  of  the  despot  when  he  received  a 
mortal  stab  in  his  back.    The  soldiers,  on  hearing  of  what 
had  been  done  furiously  demanded  the  surrender  of  the 


Vjiivaa  and  Jdepruestion ;  and  Alexander  turned  from 
private  murder  to  public  war.  The  autumn  and  winter  829  a. a 
were  spent  in  overrunning  parts  of  the  modem  Afghanistan 
and  C^bul,  in  the  formation  of  the  Caucasian  Alexandria, 
and  in  the  passage  of  the  Hindu-KusL  He  was  now  in 
the  satrapy  of  Bessus.  The  surrender  of  Aomus  and 
Bactrn  was  followed  by  the  passage  of  the  Oxus  and  by 
the  betrayal  of  Bessus^  who  was  sent  naked  and  in  chains 
to  the  city  which  had  been  his  capital  His  next  exploit 
(there  is  but  slender  ground  for  calling  it  into  question) 
was  the  slaughter,  in  Sogdiana,  of  the  descendants  of  ^he 
Milesian  Branchidse,  who,  having  incurred  the  hatred  of 
their  fellow  Greeks  by  surrendering  to  Xerxes  the  treasure* 
of  their  temple,  had  followed  the  despot  on  his  retreat,  and 
by  him  had  been  placed  in  these  distant  regions.  Fiv^ 
generations  had  passed  away  since  that  time,  when  Alex- 
ander gave  the  order  that  not  one  of  them,  man,  woman,, 
or  child,  should  be  left  alive.  From  the  ruined  city,  by 
way  of  Maracanda  (Samarkand),  he  reached  the  Jaxartea 
(which  he  believed  to  be  the  Tanais  or  Don),  and  having 
laid  on  its  banks  the  foundation  of  another  Alexandria,  he 
crossed  the  river  to  chase  some  Scythians  who  had  shown 
themselves  on  the  further  side. '  The  end  of  this  chase 
marked  the  northernmost  point  reached  in  his  campaigns. 
The  winter  was  spent  in  the  Bactrian  city  ot  Zariaspa,  329-328 
where  Alexander,  summoning  Bessus  before  him,  had  his  ^.c 
nose  and  ears  cut  off,  and  then  sent  him  to  be  killed  by 
his  countrymen  at  Ecbatana. 

In  the  following  summer  his  army  was  gathered  again 
at  Maracanda.  Repose  from  field-work  left  room  for  the 
display  of  the  overbearing  pride  to  be  expected  from  one 
who  had  convinced  himself  that  he  was  a  god,  and  for  the 
boundless  flattery  of  those. who  found  their  interest  in 
keeping  up  the  delusion.  But  there  were  not  wanting 
others  to  whom  this  arrogance  and  servility  were  intensely 
disgusting,  and  whose  anger  waa  the  more  fierce  from  the 
necessity  of  avoiding  all  open  expression  of  it ;  and  in  the 
banquets  of  the  divine  son  of  Ammon  there  was  always  a 
risk  that  these  pentup  feelings  might  burst  forth  like  a 
winter  torrent  The  catastrophe  was  not  long  in  coming. 
In  a  feast  at  Maracanda,  Alexander,  boasting  of  all  that  ho 
had  done  since  the  death  of  his  father,  took  credit  further 
for  the  victories  of  Philip  in  the  later  years  of  his  reign. 
The  patience  of  Clitus  had  long  been  severely  taxed^  and 
in  the  heat  of  the  revel  all  thought  of  prudence  vras  cast 
^de.  He  spoke  his  mina  plainly,  telling  Alexander  that 
all  his  exploits  taken  together  were  not  equal  to  those  of 
the  man  who  had  found  Macedonia  a  poor  and  distracted 
country,  and  had  left  it  a  mighty  and  coherent  state ;  and 
that  his  own  greatest  victories  had  been  won  through  the 
aid  of  Philip's  old  soldiers,  some  of  whom  he  had  murdered. 
Stung  to  the  quick,  Alexander  gave  utterance  to  his  rage ; 
but  his  retort  only/led  Clitus  to  remind  him  of  the  battle- 
field of  the  Qranicus,  where  he  had  saved  him  from  death 
by  cutting  off  the  arm  of  the  Persian  whose  sword  was 
raised  to  smite  him,  and  to  warn  him  that,  if  he  could 
not  bear  to  listen  to  the  words  of  truth,  he  should  confine 
himself  to  the  society  of  slaves.  Alexander  felt  for  his 
dagger :  it  had  purposely  been  placed  out  of  his  reach. 
He  called  to  his  guards  to  sound  an  alarm  i  they  hesitated 
to  obey  the  orders  of  a-  raving  drunkard.  Some  of  the 
more  sober  and  moderate  of  the  party  held  him  in  their 
arms,  praying  him  to  do  nothing  hastily.  By  way  of  answer 
he  reviled  them  for  keeping  him  a  prisoner  as  Bessus  had 
kept  Darius,  and  shaking  himself  free,  snatched  a  pike 
from  one  of  the  guards,  and  thrust  it  through  the  body  of 
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drink  ;  and  the  army,  alarmed  at  the  threatened  starvation 
of  theLp  king,  voted  that  Clitua  had  been  justly  slain, 
and  that  his  body  should  not  receive  the  rites  of  burial. 
By  reversing  this  vote,  Alesandet  seemed  to  feel  that  ho 
had  gone  a  long  way  towards  acquitting  himself ;  whatever 
might  be  yet  lacking  to  rc&tore  his  self-complacence  was 
supplied  by  the  prophets,  who  assured  him  that  the  disaster 
had  been  brought  about  wholly  by  the  Theban  wine-god 
Dionysus,  to  whom  he  had  offered  no  sacrifice  on  the  day 
of  the  banquet 

A  few  ^eks  after  this  murder  Alexander  captured  the 
Sogdian  rock,  a  fastness  from  which  common  care  would 
have  sent  him  away  baffled.  Having  next  reduced  the  rock  of 
Chorienes,  he  returned  to  Bactra  to  celebrate  his  marriage 
with  Roxana,  the  daughter  of  Oxyartes,  who  had  been 
among  the  captives  taken  on  the  Sogdian  rock.  The  feast 
was  seized  by  Alexander  as  an  opportunity  for  extracting 
from  his  Greek  and  Macedonian  followers  a  public  acknow- 
ledgment of  his  divinity.  It  was  arranged  that  the  sophist 
Ana^archus  (or,  as  some  said,  the  Sicilian  Cleon)  should 
make  a  speech,  advising  all  to  worship  at  once  the  man 
whom  they  would  certainly  have. to  worship  after  his 
death.  The  speech  was  delivered.  The  silence  of  most 
of  the  Macedonian  ofilcers  showed  their  disgust ;  but  none 
ventured  to  speak  until  the  Olynthian  Callisthenes,  the 
nephew' of  Aristotle,  insisted  on  the  impiety  of  all  attempts 
to  confound  the  distinctions  between  gods  and  men.  Con- 
ceding to  the  conqueror  the  highest  place  amongst  military 
loaders  and  the  first  rank  amongst  statesmen,  he  rebuked 
Anaxarchus  for  making  a  suggestion  which  ought  to  have 
come  from  any  one  rather  than  from  himself.  The  applause 
which  his  words  drew  from  the  Macedonians  taught  Alex- 
ander that  open  opposition  would  be  useless ;  but  he  was 
none  the  moro  turned  from  his  purpose^,  nor  was  it  long 
before  he  found  a  pretext  for  carrying  it  out.  A  con- 
spiracy was  discovered  amongst  his  pages.  These  un- 
fortunate men  were  tortured  (but  without  extracting  from 
them  anything  to  implicate  Callisthenes),  and  then  stoned 
to  death, — as  Alexander  would  have  it,  not  by  his  orders, 
but  by  the  loyal  impulse  of  his  army.  Callisthenes  he  was 
resolved,  he  said,  to  punish  himself,  together  with  tho^e 
who  had  sent  him, — an  insinuation,  manifestly,  against  his 
uncle  Aristotle,  possibly  also  against  all  other  Greeks,  for 
whom  freedom  of  speech  and  action  had  not  yet  altogether 
lost  its  value.  The  philosopher  who  had  extolled  Alex- 
ander as  the  greatest  of  earthly  generals  and  statesmen 
was  first  tortured  and  then  hanged;  and  the  conquerot 
went' calmly -on  to  subdue  the  regions  between  the  Hindu- 
Kush  and  the  right  bank  of  the  Indus,  and  to  storm  the 
impragnable  rock  of,  Aornus. 

The  next  river  to  be  crossed  was  the  Indus.  The  bridge 
was  constructed  by  HephaeiEion  and  Perdiccas,  probably 
near  the  present  Attock,  The  surrender  of  Taxila  left 
Alexander  an  open  path  until  he  reached  the  Hydaspes 
(Jhclum),  where  Porus  was  beaten  only  after  a  severe 
struggle.  The  Indian  prince  was  taken  prisoner,  and 
treated  with  the  courtesy  which  the  family  of  Darius  had 
received  after  the  b.ittle  of  Issufi.  Here  died  Alexander's 
horse  Donkephsibs  (Bucephilas),  aad  the  loss  W(is  com* 
taemoratcd  by  the  fuunding  of  Dacepbalia.  Tbo  pa^gsage 
of  ths  Accsines  {Chciiab},  running  with  a  full  and  impetu- 
ous stream,  was  not  accomplished  without  much  dTingerj 
that  of  the  Hydra otes  {I^aire)  presented  less  formidnbla 
difficulties,  but  ho  wa^  cncountDred  fin  the  other  side  by 
Indians^Tvhaen trenched  themselves  in  their  toim  of  Sangala. 
Ihcir  resUtante  ended,  it  is  said,  in  the  sUughtrr  o£  17^000 
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mighty  stream  of  the  Ganges;  but  he  had  reached  ihe 
goal  of  his  conquests.  The  order  for  crossing  the  rivtr 
called  forth  muimurs  and  protests  at  once  from  hn  oiTtcera 
and  his  soldiers,  who  expressed  p]ainl>  their  rtfusai  to 
march  they  knew  not  whither.  AlexKodcr  m  vain  laid 
before  his  oflScers  his  schemes  of  further  conquest ;  anH 
when  he  offered  the  sacrifice  customary  before  crossing  a 
river,  the  signs  were  pronounced  to  be  unfavourable.  Tie 
die  was  cast.  Twelve  huge  altars  remained  to  show  thst 
Alexander  had  advanced  thus  far  on  his  conquest  of  the 
world;  and,  in  the  midst  of  deluges  of  rain^  the  aimy  set 
out  on  its  westward  journey.  The  reinforcements  which  Ka»  li 
he  found  on  reaching  the  f fydospes  might,  if  they  had  ^4  - 
advanced  as  far  as  the  UyphaSis,  have  turiied  the  scale  Li  ^ 
favour  of  progress  to  the  east;  they  enabled  Alexander  to 
undertake  with  greater  ease  a  voyage  down  the  Hydaspes  to 
its  junction  with  the  Indus  after  receiving  the  waters  ci 
the  Acesines,  Hydraotes,  and  Hyphasis,  and  thence  on- 
wards to  the  Indian  Ocean.  From  the  mouth  of  the  Indus 
he  ordered  his  admiral  Ncarchus  to  take  the  fleet  along  the 
shores  of  the  ocean  and  the  Persian  Gulf  to  the  mouth  cf 
the  Tigris.  The  army  marched  by  land  through  the 
Qedrosian  desert,  sufiering  more  from  thirst  and  sickness 
than  they  had  suffered  in  all  their  battles  and  forced 
marches.  At  length  he  reached  Pasargadae,  to  find  the 
tomb  of  Cyrus  broken  open  and  plundered,  and  to  svenge 
the  insult  offered  to  the  man  whom  he  now  regarded  as  the 
founder  of  his  own  dynasty.  Early  in  the  following  year 
he  entered  Susa,  and  there,  celebrating  his  marriage  with 
Statira,  the  daughter  of  Darius  and  of  Parysatis  the  daughter 
of  his  predecessor  Ochus,  he  offered  to  pay  the  debts  ci 
those  soldiers  who  would  follow  his  example  by  taking  tc 
themselves  Persian  wives — a  strange  mode  of  inviting  sober 
and  steady  men  who  had  no  debts,  but  an  effectual  arpi- 
ment  for  the  spendthrifts  and  ruffians  of  his  army.  His 
new  levies  of  Persian  youths,  armed  and  disciplined  after 
the  Macedonian  fashion,  had  now  made  him  indepcndcr>t 
of  his  veteran  soldiers;  and  his  declared  intention  of  send 
ing  home  the  aged  and  wounded  among  them  called  fonh 
the  angry  remonstrances  of  their  comrades,  who  bade  him 
complete  his  schemes  of  conquest  with  the  aid  of  his  father 
Ammon.  Alexander  rushed  into  the  throng,  seized  e^{ 
and  had  them  executed,  and  then  disbanded  the  \rho!£ 
force.  For  two  days  he  shut  himself  up  in  his  palace;  oj 
the  thurd  he  marshalled  his  Persian  levies  (Epigoni,  es  Le 
called  them)  into  divisions  bearing  the  Macedonian  mili- 
tary titles,  under  Persian  officers.  The  spirit  of.  the  veterans 
was  broken  by  this  ignoring  of  their  existence.  Tt^j 
threw  down  their  arms  at  the  palace  gates,  and  begged 
forgiveness  with  cries  and  tears.  "  Alexander  accepted  their 
contrition,  and  the  restoration  of  harmony  was  celebrated 
by  a  sumptuous  sacrifice. 

-  But  for  Alexander  past  victories  wcr^  only  a  stimulus  ta 
further  exploits.  Arabia  still  remaned  unsubdued,  sini 
for  this  conquest  a  largd  addition  was  needed  to  his  fleet 
Orders  were  sent  to  Phoenicia  for  the  construction  of  shifs,  r.U 
which  were  to  bo  talr&n  to  pieces  and  sent  overlaiid  W 
Thapsacus  on  the  Euphrates,  while  others  were  to  k  bdl! 
at  Babylon.  Ilia  journey  to  Ecbatana  was  nmrked  by* 
violent  quarrel  between  Eitmcnos  and  Hfiphs^^'.ioii.  Tb^ir 
reconciliation  tias  soon  followed  by  the  death  of  the  U*t£r 
from  an  attack  of  fever.  The  grief  of  the  conqueror  wa< 
as  fierce  &%  that  of  Achillea,  if  we  may  not  se^  it  domi  ti 
a  manifest  imitation  of  it.  For  two  day  a  !io  neither  itt 
nor  drank;  be  cut  h\%  hair  short,  and  ordered  Ihst  ^m 
horaw  and  mules  in  his  army  shouM  have  th^^  srJt^ 


wealth,  and  the  precious  tilings  destined  to  be  consumed 
on  his  funeral  pile  represented,  it  is  Boid^  a  sum  of  nearly 
two  millions  and  a  half  pounds  sterling.     Messengers  were 
sent  to  the  Egyptian  oracle  to  ask  if  the  dead  man  might 
be  worshipped  as  a  god^  and  EumcneS,  with'  many  others, 
took  care  to  anticipate  its  answer  by  .offering  him  such 
honours  as  might  fall  in  with  the  humour  of  the  divine 
mourner.     His  grief  seemed  only  to  render  his  bursts  of 
passion  more  fearful.    None  dared  to  address  him  except 
in  language  of  the  most  grovelling  flattery;  and,  in  the 
words  of  Plutarch,  his  only  consolation  was  found  in  his 
old  habit  of  man-hunting.    The  diversion  was  this,  time 
X    furnished  by  some  mountain  tribes  between  Media  and 
Farsistan.    His^march  to  Babylon  steeped  him  still  more 
in  the  intoxication  of  success.     As  ho  advanced  on  his 
road  be  was  met  by  ambassadors  not  only  from  Illyrians 
and  Thracians,  from  Sicily  and  Sardinia,  from  Libya  and 
Carthage,  but  from  Lucanians  and  Etruscans,  and,  as 
Bome  said,  from  Bome  itself.    The  lord  of  all  the  earth 
could  scarcely  look  for  wider  acknowledgment  or  more 
devout  submission;   but  his  sclf-gratulation   may  have 
been  damped  by  the  warning  of  the  Chaldean  priests  that 
it  would  be  safer  for  him  not  to  enter  the  gates  of  Babylon. 
For  a  while  he  hesitated,  but  he  had  more  to  do  than  to 
heed  their  words.     The  preparations  for  his  Arabian  earn- 
paign  must  be  hurried  on ;  all  that  might  be  needed  must 
be  done  to  improve  the  navigation  of  the  Euphrates,  and  a 
new  city  mustbe  ouiltto  pval,  perhaps,  the  Alexandria  which 
be  had  founded  by  the  banks  of  the  NUe.     More  than  all,  he 
had  to  celebrate  the  obsequies  of  Hephsestion,  whose  body 
had  been  brought  to  Babylon  from  Ecbatana.    The  feasting 
which  everywhere  accompanied  the  funeral  rites  of  the 
ancient  world  was  exaggerated  by  the  Macedoniahs,  as  by 
otlier  half  rude  or  savage  tribes,  into  prolonged  revelry. 
Alexander  spent  the  whole  night  drinking  in  the  house  of 
his  friend  Medius,  and  the  whole  of  the  next  day  in  sleep- 
ing off  his  drunkenness.     Throughout  the  following  night 
the  same  orgies  were  repeated.     When  he  next  awoke  he 
was  unable  to  rise.    Fever  had  laid  its  grasp  upon  him, 
and  each   day  its  hold  became  tighter,  while  he  busied 
himself  incessantly  with  giving  orders  about  his  army,  his 
fleet,  his  generals,  ^ntil  at  length  the  powers  of  speech 
began  to  fail.    When  asked  to  name  his  successor,  he  said 
that  he  left  his  kingdom  to  the  strongest     His  signet-ring 
he  took  from  hia  finger  and  gave  to  Ferdiccas.    Throughout 
the  army  the  tidings  of  his  illness  spread  consternation; 
old  grudges  were  all  forgotten ;  hla  veterans  forced  them- 
selves into  his  presence,  and  with  tears  bade  farewell  to 
their  general,  who  showed  by  signs  that  he  still  knew  them. 
A  few  hours  later  Alexander  died,  after  a  reign  of  less 
than  thirteen  years,  and  before  he  had  reached  the  age  of 
thirty-three. 

That  the  schemes  of  conquest  with  which  almost  to  the 
last  moment  he  had  been  absorbingly  busied  would,  if  he 
had  lived,  have  been  in  great  part  realised,  can  scarcely  be 
doubted,  unless  we  suppose  that  causes  were  at  work  which  at 
no  distant  period  would  have  disturbed  and  upset  thebalance 
of  his  military  judgment,  and  deprived  him  of  that  marvel- 
lous power  of  combination  and  of  shaping  means  to  cir- 
cumstances in  which  Hannibal,  and  Napoleon  are  perhaps 
his  only  peers.  It  would  be  ra^  to  say  that  such  a 
darkening  of  his  splendid  powera  might  not  have  been 


a  general^  Jt^^  had  lost  the  balance  of  lus  mind  already. 
The  ruling  despot  who  fancied  himself  a  god,  who  coulSi^ 
thrust  a  pike  through  the  body  of  one  friend  and  sneer  a1^ 
the  cries  drawn  forth  from  another  by  the  agonies  of 
torture,'  was  already  far  removed  from  the  far^htcA 
prudence  of  the'  politic  statesman  and  ruler.  Cis  coiji 
quests  served  great  ends;  and  before  he  set  out  ott  Ixi^ 
career  of  victory- he  may  have  had  a  disUiirt  vision  of  these 
ends.  Desire  for  knowledge ;  the  wish  to  see  new  forms 
of  human  and  animal  life;  the  curiosity  of  traversing 
unknown  lands,  of  laying  open  their  resources,  of  brirfgiug 
them  all  within  the  limits  and  the  influei;ce  of  the  Mace- 
donian, or,  as  he  preferred  to  put  it,  the  Greek  world ;  tho 
eagerness  to  establish  over  all  known,  possibly  over  all 
unknown,  regions  a  mighty  centralised  empire,  which 
should  avail  itself  of  all  their  forces,  and  throw  down  tho 
barriers  which  rendered  the  interchange  of  their  wealth 
impossible, — may  have  mingled  with  his  alleged  or  his  real 
purpose  of  avenging  on  the  Persian  king  the  misdoings  of 
]2Cerxes,  Darius,  and  Cyrus.  But  there  is  little  evidence  or 
none  that  these  motives  retained  their  power  undiminished 
as  he  advanced  further  on  his  path  of  victory,  while  there 
seems  to  be  evidence,  only  too  abundant,  that  all  other 
motives  were  gradually  and  even  fast  losing  strength  as 
the  lust  of  conquest  gcew  with  his  belief  or  his  fancy  of 
his  superhuman  power  and  origin.  During  his  sojourn 
with  Aristotle  he  must  have  learnt  that  real  knowlcdgo 
can  be  reached  and  good  government  insured  only  where 
there  is  freedom  of  thought  and  speech,  and  where  'the 
people  obey  their  own  laws.  A  f«v  years  later  he  had^ 
come  to  look  on  Aristotle  as  an  enemy  to  be  punished' 
with  scarcely  less  severity  than  Oallisthenes.  But  at  tho 
least  it  must  be  remembered  that  his  work  was  left  un- 
finished ;  possibly  he  may  have  regarded  it  as  little  more 
than  begun.  Looking  at  it  from  this  point  of  view,  we 
can  neither  shut  our  eyes  to  the  solid  benefits  acciiiing 
from  his  conquests  both  for  the  East  and  the  West,  nor, 
in  spite  of  lus  awful  crimes,  can  we  place  him  in  the  rank 
of  those  scourges  of  mankind  among  whom  Alaric  and 
Attila,  Genghiz,  Timour,  and  Napoleon  stand  pre-eminent. 
Of  the  several  accounts  of  his  career  which  have  come 
down  to  us,  not  one,  unhappily,  is  strictly  contemporary ; 
and  mere  fairness  calls  upon  us  to  give  him  the  benefit  of 
a  doubt,  when  doubt  can  be  justiy  entertained,  in  reference 
even  to  deeds  which  cany  with  them  an  unutterable  horror 
and  shame.  It  is  impossible  to  deny  that  with  a  higher 
sense  of  duty  Alexander  would  better  have  deserved  the 
title  of  Great;  but  the  judgment  which  may  be  passed  on 
some  of  his  actions  cannot  affect  his  transcendent  glory-  as 
the  most  consummate  general  of  ancient  times,  and  perhaps 
even  of  all  ages. 

For  an  examination  of  the  sources  of  the  history  of  Alexander  the 
Great,  see  Freeman,  Uislorical  Essays,  second  series,  essay  ▼. 
The  history  itself  is  presented  in  various  aspects  by  Thirl  wall. 
History  of  Greece,  chaps,  xlvii.-lv. ;  Grote,  History  qf  Greece,  part 
ii.,  chaps,  xci.-xciv. ;  Kiebuhr's  Lectures  on .  Ancient  History^ 
lectures  xjuv.-lxxx. ;  'WUliams,  Life  of  Alexander  the  Great;  St 
Croix,  Fxamen  CrUiqite  des  Aneicns  ffisloriens  d Alexandre  U 
Grand;  Droyscn,  GescJiicfUe  Alexanders  der  Orosscn,  Sec  also 
Finlay,  Greece  under' ike  Romans,  chap.  i.  j  Arnold,  History  oj 
Home,  chap.  xxx.  For  the  geography  of  Alexander's  Indian  cam- 
fjaigns,  see  Cunningham's  AnciefU  Geography  of  India;  and  for  the 
acicntific  results  of  his  conquests,  Humboldt's  Kosmox,  vol.  ii., 
part  ii.,  section  2.  (q,  ^^  cj 


»ua  BLjica,  oy  wajr  ui  pre-eaiinence,  o  «tvYv»TA>  ^'*^  jaxpost' 
lor.  He  was  a  native  of  Aphrodisias  in  Caria,  and  taught 
the  Peripatetic  philosophy  at  Athens  in  the  end  of  the 
2d  and  the  beginning  of  the  3d  centuries  of  the  Christian 
era.  Commentaries  by  Alexander  on  the  following  works 
of  Aristotle  are  still  extant: — ^The  Analytica  Piiora,  I.;  the 
Topica;  {h^Mcteorologica;  ih^DeSensu;6Xidi  ihtMetaphydca^ 
X-V.,  together  vdih.  an  abridgment  of  w^iat  he  wrote  on  the 
xemaixing  books  of  IhQ  Meiaphysica,  His  commentaries 
were  greatly  esteemed  among  the  Arabians,  who  translated 
many  of  them.  There  are  also  several  original  writings 
by  Alexander  still  extant.  The  most  important  of  these 
are  a  work  Oa  Fate^  in  which  he  argues  against  the  Stoic 
doctrine  of  necessity;  and  one  On  the  Soul,  in  which 
he  contends  that  the  undeveloped  reason  in  man  is 
material  (koSs  vXikos),  and  inseparable  from  the  body.  He 
identified  the  active  intellect  (vous  itoiittucos),  through  whose 
Agency  the  potential  intellect  in  man  becomes  actual,  with 
Cod.  Several  of  Alexander's  works  were  published  in  the 
JUdine  edition  of  Aristotle,  Venice,  1495-98;  his  De  Faio 
And  De  Anima  were  printed  along  with  the  works  of  The- 
mistius  at  Venice,  1534;  the  former  work,  which  has  been 
translated  into  Latin  by  Grotius  and  also  by  Schulthess, 
was  edited  by  Orelli,  Zurich,  1824;  and  his  commentaries 
on  the  Metaphysica  by  Bonitz,  Berlin,  1847.  Nourisson 
has  treated  of  lus  doctrine  of  fate,  Paris,  1870. 

ALEXANDER  of  Hales  (Alexander  Halensis),  sur- 
named  Doctor  Irrefragahilu  and  FofM  ViUx,  a  celebrated 
English  theologian  of  the  13th  centuiy.  Bom  in  Qloucester- 
shire,  and  trained  in  the  monastery  of  Hales,  from  which 
ho  takes  his  name,  he  was  early  raised  to  an  archdeaconry. 
Belinquishing  this  position,  however,  he  went,  like  most 
of  the  scholars  of  his  day,  to  study  at  the  university  of 
Paris,  where  he  took  the  degree  of  doctor,  and  became  cele- 
l)rated  as  a  teacher  of  philosophy  and  theology.  Among 
his  pupils  was  Bonaventura;  but  it  is  evident  from  a 
•comparison  of  dates  that*  he  did  not  teach  Duns  Scotus 
4ind  Thomas  Aquinas,  as  has  been  frequently  asserted.  In 
1222,  when  at  the  height  of  his  fame,  Alexander  entered 
{he  order  of  Minorite  Friars,  and  thenceforward  lived  in 
strict 'seclusion.  He  refused,  however,  to  renounce  his 
degree  of  doctor,  and  was  the  first  of  his  order  who  con- 
tinued .to  bear  that  title  after  initiation.  He  died  in  1245, 
and  was  buried  in  the  convent  of  the  Corddiers  at  Paris, 
where  he  had  spent  the  last  twenty-three  years  of  his  life. 
The  most  celebrated  work  of  Alexander  was  his  Summa 
Theologim  (Nxiremberg,  1452;  Venice,  1576),  undertaken 
"by  the  orders. of  Pope  Innocent  IV^  and  approved  by 
Alexander  IV.,  after  he  had  submitted  it  to  the  examina^ 
iion  of  seventy  learned  theologians  as  a  system  of  instruc- 
tion for  all  the  schools  in  Christendom.  Based  on  the 
SejUenceB  of  Peter  Lombard,  it  is  divided  into  four  parts; 
the  first  treating  of  the  nature  and  attributes  of  the  Deity; 
the  second  of  the  creation  and  of  the  various  orders  of 
'Creatures;  the  third  of  the  scheme  of  redemption,  the 
iucaruation  of  Christ,  the  law,  and  grace;  and  the  fourth  of 
the  sacraments.  The  form  is  that  of  question  and  answer, 
and  the  method  is  rigidly  scholastic. 

ALEXANDER  op  Tballes  (Alexander  Trallianus), 
.a  medical  writer,  was  a  native  of  Trallcs,  a  city  of  Lydia, 
and  lived  probably  about  the  middle  of  the  Cth  century. 
He  is  the  author  of  a  work,  divided  into  twelve  books,  in 
which  he  treats  of  bodily  distempers.  Ho  was  the  first  to 
•open  the  jugular  vein,  and  to  use  cantharides  as  a  blister 
for  the  gout.  Dr  Freind,  in  his  History  of  Physic,  styles 
him  one  of  the  most  valuable  authors  since  the  time  of 
-Hippocrates. 

See  also  Dr  Uilvrard*8  Trallianus  lUvivuctns;  or.  An  Acofitni 


published  by  Jac.  Goui>7lus,  Lutet  1548;  fol.  It  was  rq}nntod, 
and  was  then  accompaDied  with  a  Latin  version  by  Jo.  Guintcnu^ 
Basil,  1556,  8vo.  He  is  likewise  the  author  of  an  epistle  on  wonUi 
De  Lumbricis,  which  was  published,  in  Greek  ana  Latin,  ty  ^a* 
curialis,  in  hia  karia  LeHiones,  Yenet  1570,  4to. 

ALEXANbER  BALAS  (a  surname  tliat  probablj 
means  "  lord"),  a  man  of  low  birth  who  professed  to  ba 
the  bon  of  Antiochus  Epiphanes,  and^  eventually  became 
king  of  Syria.  .His  claims  were  recognised  by  the  Romans, 
who  desired  to  revenge  themselves  on  Demetrius  Soter; 
and  their  example  was  followed  by  the  king  of  Egy^%  aud 
other  monarchs.  Demetrius  was  at  first  victorious,  but  in 
150  B. a  was  slain  in  battle,  and  Balas  obtained  jtosses&iua 
of  the  kingdom.  The  new  king  soon  made  himself  hateful 
to  his  subjects  by  his  voluptuousness  and  debauchery,  and 
this  encouraged  Demetrius  Nicator,  the  eldest  son  of 
Demetrius  Soter,  to  claim  his  father's  crown.  Alexander 
took  the  field  against  him,  but  was  defeated  in  a  pitched 
battle,  and  fled  to  Abse  in  Arabia,  where  he  was  murdered 
by  tlie  emir,  with  whom  he  had  sought  refuge,  145  B.C. 

ALEXANDER  JANNiEUS,  king  of  the  Jews,  suc- 
ceeded his  brother  Aristobulus  in  104  B.C.,  and  died  is 
79  B. a  His  reign,  which  he  commenced  by  putting  to 
death  one  of  his  brothers  who  claimed  the  throne,  ii^u 
disgraced  by  the  cruelties  that  he  perpetrated  in  order  to 
keep  himself  in  power. 

•ALEXANDER  SEYERUS,  Roman  emperor.  See 
Severus.  « 

ALEXANDER  was  the  name  of  eight  PorES:— 

Alexander  L,  bishop  of  Rome,  succeeded  Evaristus  in 
108  or  109  A.D.,  and,  according  to  Eusebiua^  sufifercJ 
martyrdom  under  Hadrian  in  the  year  119.  Catholic 
writers  ascribe  to  him  the  introduction  of  holy  water,  aDd 
of  the  custom  of  mixing  sacramental  wine  with  water. 

Alexander  IL,  whose  family  name  was  AnsdvtQ 
Jioffffio,  was  born  at  Mihm,  and  occupied  the  papal  cluiir 
from  1061  to  1073.  He  had  previously,  as  bishop  of 
Lucca,  been  an  enci^ctic  coadjutor  with  Hildcbrand  in 
endeavouring  to  suppress  simony,  and  to  enforce  tbe 
celibacy  of  the  clergy;  and  his  efforts  to  angmcnt  the 
influence  of  the  Roman  see  prepared  the  way  for  the  com- 
plete ascendancy  which  was  established  by  his  celebrated 
successor.  The  imperial  sanction  being  withheld  froci 
Alexander's  election,  a  council  at  Jkisle  chose  as  anti  pope 
Cadolaths,  bishop  of  Parma,  who  assumed  the  name  cf 
Honorios  n.,  and  marched  to  Roma  He  was  deposed, 
however,  by  a  conncil  held  at  Mantua,  and  Alexander's  ])osi- 
tion  remained  unchallenged.  Alexander  was  succeeded  by 
his  associate  Hildebtand,  who  took  the  title  of  Gregory  VIL 

Alexander  III.  {Rdahdo  Ranuci  of  Siena),  cudina! 
and  chancellor  of  the  Roman  church,  was  elected,  to  the 
popedom  in  1159,  and  reigned  until  1181.  His  career  is 
of  great  historical  importance  on  account  of  the  vigour  and 
ultimate  success  with  which  he  carried  out  the  ideas  and 
policy  of  Hildobrand  in  opposition  to  Frederick  Barbarossa 
ftnd  Henry  IL  of  England.  Three  anti-popes  (Victor  IV., 
1159  J  Pascal  III.,  1164;  Calixtus  IIL,  11G8)  wcro  coa- 
firmed  by  the  German  emperor  in  succession.  Alexander. 
howcvct»  steadfastly  maintained  his  rights,  though  com- 
pelled to  take  refuge  in  France  between  the  years  \\^ 
and  1165.  The  contest  between  pope  and  emperor  wtis 
continued  with  varying  fortune  until,  on  the  2dUi  May 
1 176,  Frederick  was  decisively  defeated  at  Legnano^  wbui 
he  at  once  withdrew  his  sttpport  from  the  anti-pope  anJ 
submitted  to  Alexander.  On  the  1st  August  1177  the 
emperor  yielded  the  customary  homage  to  Che  jK>pe  at 
Venice  by  kissing  his  foot/ and  was  freed  from  the  ban  of 


In  England  (be  papal  supremacy  was  strenuously  main- 
tained against  Henry  XL  by  Thomas  h  Bccket.  Here,  as 
in  the  case  of  Germany,  the  struggle  was  protracted  and 
severe,  but  in  the  end  the  victory  lay  with  the  pope. 
A  Bcckef  Was  canonised  soon  after  his  assassination,  and 
Ilcnry  II.  was  compelled  to  submit  to  a  humiliating 
penance.  A  contest  with  William  the  Lion  of  Scotland, 
who  insisted  on  instituting  tiis  chaplain  Hugo^  and  not 
tlic  papal  nominee,  into  the  see  of  St  Andrews,  ended  in 
the  excommunication  of  the  king  in  1181. 

Alexander  introduced  several  important  changes  in  the 
organisation  and  administralJoQ  of  the  church.  Chief 
among  these  were  the  restriction  of  the  right  of  canonisa- 
tion to  the  pope  alone,  the  still-ezisting  law  requiring  the 
votes  of  two-tiiirds  of  the  cardinals  for  a  valid  papal  elec- 
tion, and  the  exemption  of  the  clei^  from  civil  control 
and  of  church  lands  from  civil  bnrdens.  Several  of  these 
measures  were  ratified  by  the  third  general  council  of  the 
Lateran,  summoned  by  Alexander  in  1179. 

Alexander  IV.,  C<mnt  fiinaldo  de  Segm,  cardinal- 
bishop  of  Ostia,  occupied  the  papal  chair  from  December 
1 254  till  his  death  in  May  1261.  He  seems  to  have  been 
of  a  weak  character,  and  in  the  struggle  against  the  house 
of  Flohenstaufen,  w4iich  he  inherited  from  his  predecessors, 
he  did  little  to  strengthen  the  position  of  the  papacy.  The 
opposition  which  he  offered  to  Manfred,  natural  son  of 
Fruderick  II.,  proved  unavailing,  although  he  obtained  the 
aid  of  England  by  promising  the  disputed  sovereignty  of 
the  Two  Sicilies  to  the  English  Prince  Edward.  Manfred 
was  crowned  king  at  Palermo  in  1258,  and  in  1260  he 
invaded  the  States  of  the  Church,  and  compelled  the  pope 
to  recognise  him  as  legitimate  sovereign.  The  ecdesaastit^ 
administration  of  Alexander  was  signalised  by  his  efforts 
to  unite  the  Greek  and  Latin  churches,  by  the  establish- 
ment of  the  Inquisition  in  France  (1255),  and  by  the 
support  he  gave  to  the  orders  of  Mendicant  frian^  The 
last  years  of  his  pontificate  were  passed  at  Yiterbo,  where 
he  was  compelled  to  take  refuge  on  account  of  the  violent 
struggles  at  Rome  between  the  factions  of  the  Quelphs  and 
the  Ghibellines. 

Alexander  V.  (Fieiro  PhUargi),  a  native  of  Candia, 
enjoyed  the  dignity  of  Pope  for  only  ten  months,  from  the 
2Gth  June  1409  to  the  3d  May  1410.  Bom  of  poor 
parentage,  he  owed  his  admission  to  a  religious  house  to  a 
Franciscan  monk,  who  noticed  him  begging.  He  studied 
at  P^ris  and  Oxford,  where  he  acquired  such  reputation 
for  scholarship,  that  on  his  return  to  Italy  he  was  rapidly 
promoted  from  dignity  to  dignity.  In  1402  he  was 
appointed,  through  the  influence  of  Galcazzo  Yisconti,  to 
the  archbishopric  of  Milan,  and  in  1405  he  was  made  a 
cardinal  by  Innocent  VIL  The  council  of  Pi«a,  after 
deposing  Benedict  KIEL  and  Gregory  XIL,  elected  him 
pope  on  the  understanding  that  he  would  set  himself  to 
reform  the  abuses  of  the  church.  The  weakness  of  his 
character  and  the  shortness  of  his  pontificate,  however, 
prevented  anything  effectual  being  done.  He  died,  as  wa^ 
generally  believed,  of  poison  administered  by  Balthasar 
Cossa,  who  became  his  successor  under  the  title  of  John 
XXIIL 

Alexakdes  VX  {Rodrtgo  Borgia),  memorable  as  the 
XDOst  characteristic  incarnation  of  the  seculai*  spirit  of  the 
papacy  of  the  1 5th  century,  was  bom  at  Xativa  in 
Valencia,  1st  January  1431.  His  biographers  aU  but 
unanimously  assert  his  patronymic  to  have  been  Len^uoli 
(in  its  original  Valencian  form,  Llancol),  and  the  name  of 
£oTgia  (or  more  properly  Borja)  to  have  been  assumed  on 


originally  followed  the  legal  or  the  military  profession ; 
the  former  appears  more  probable.  In  either  case,  his 
career  was  determined  by  his  uncle's  elevation  to  the 
papacy  as  Calixtus  XIL,  8th  April  1455,  and  his  own 
immediate  summons  to  Rome,  where  he  was  reserved  tVi 
petto  as  cardinal  in  the  ensuing  February,  publicly  pro- 
moted in  September,  and  by  an  unparalleled  act  of  nepotism 
elevated  to  the  lucrative  and  dignified  office  of  vice> 
chancellor  m  the  following  July.  He  also  succeeded  his 
uncle  as  archbishop  of  Valencia.  An  elder  brother,  Pedro 
Imisy  was  dkade  generalissimo  of  the  papal  forces  by  land 
and  sea.  The  animosity  created  by  so  invidious  an  exalta* 
tion  prepared  Rodrigo's  subsequent  feud  with  the  Roman 
patriciate.  For  the  moment  he  was  all-powerful,  and 
the  letters  of  that  dexterous  cotirtier  iEneas  Sylvius  attest 
the  importance  attached  to  his  good  word.  We  must  here 
notice  the  ridiculous  fiction  concerning  the  parentage  of 
Borgia's  natural  children^  which  owes  its  currency  to  the 
uncritical  credulity  of  Gordon,  his  first  formal  biographer. 
An  anonymous  MS^  romance,  professing  to  record  the 
secret  history-  of  the  Borgia  family,  exists  in  many  Italian 
libraries  j  a  copy  is  in  the  British  Museum.  Gordon  fell 
in  with  this  fiction,  and  whether  from  lack  of  judgment  or 
love  of  marvel,  adopted  it  into  his  narrative.  According 
to  this  version,  Rodrigo,  when  summoned  to  Rome,  was 
living  with  a  beautiful  Valencian  courtesan,  Rosa  Vanozza, 
by  whom  he  had  already  had  several  children.  Despatch* 
ing  his  family  to  Venice  under  the  care  of  a  major-domo, 
he  entered  upon  a  course  of  austere  hypocrisy,  designed  to 
secure  his  exaltation  to  the  papacy,  thus  remaining  apart 
from  his  mistress  tod  children  for  a  period  of  nearly  forty 
yeara  1  This  legend,  originally  circulated  as  a  prime  piece 
of  scandal,  has  been  accepted  as  a  vindication  by  Rodrigo'a 
apologists.  Vanozza,  they  contend,  was  not  his  concubine 
but  his  wife,  and  her  decease  must  have  preceded  his  ordi* 
nation :  Csaskv  and  Lucrctia  were  consequently  legitimate. 
The  Abb^  OUivier  goes  a  step  further  still,  and  disposes 
of  two  scandals  at  a  stroke  by  identifying  Vanozza  with 
Giulia  Famese,  whose  charms,  during  Alexander's  pontifi* 
cate  forty  years  afterwards,  notoriously  procured  her 
brother's  elevation  to  the  cardinalate.  It  is  sufficient  to 
reply  that  in  this  case  the  beautiful  Lucretia  must  have 
espoused  the  Duke  of  Ferrara  at  forty,  and  have  borne 
him  children  at  sixty.  The  date  of  Caesar's  birth,  more- 
over is  known  to  an  hour,  being  fixed  by  the  horoscope 
preserved  in  Junctinus  (tom.  i  p.  171)  at  18th  September 
1475.  Nor  is  the  history  of  Vanozza  any  longer  a  secret. 
It  is  known  that  her  family  name  was  De'  Cattanei ;  that 
after  bearing  five  children  to  Alexander  she  was  twice 
married,  on  each  occasion  to  a  petty  ofiicial  about  the  papal 
court;  that  she  possessed  houses  and  other  property  in 
Rome ;  that  sh^  survived  Alexander  many  years,  and  made 
use  of  the  name  of  Borg^A  (Reummt,  Bd.  3,  pp.  202,  203). 
The  fortune  of  the  Borgia  brothers  seemed  menaced 
with  eclipse  on  the  death  of  their  uncle,  8th  August  1458. 
Pedm  Luis,  who  had  incurred  the  bitter  enmity  of  tbo 
Orsini  family,  escaped  under  the  escort  of  Cardinal  Barbo 
to  Civitk  Vecchia,  where  .a  fever  soon  carried  him  off. 
Rodri^  remained  for  the  conclave.  No  papal  election  V9 
more  dramatically  narrated  in  that  edifying  collection, 
.  Conclavi  d^  FonUfici  Romania  than  the  one  which  resulted 
in  the  choice,  of  JSneas  Sylvius  (Pius  IL)  Borgia's  share 
in  it  had  earned  Pius's  gratitude;  he  was,  nevertheless, 
compelled  to  submit  to  some  diminution  of  the  authority 
and  emoluments  of  the  vice-chancellorship ;  and  a  subse- 
quent  indiscretion  in  the  loo  public  indulgence  of  his 


eervea  m  itaynaiaus  (Append,  aa  ann.  140U,  num.  6i), 
and  alone  refutes  the  ficMon  of  Borgia's  religious  hypocrisy. 
Cardinal  Barbo,  however,  who  succeeded  aa  Paul  II.,  was 
the  same  spirited  patrician  who  had  befriended  the  Borgias 
ia  their  hour  of  need,  and  bis  ostentatious  pontificate 
ushered  in  the  era  of  Rodrigo's  unbroken  prosperity. 
'*  He  is,"  writes  at  this  time  Gaspar  Veronensis  (Muratori, 
torn,  iii,  pt.  2,  p.  1037),  "a  comely  man  of  cheerful 
countenance  and  honeyed  discourse,  who  gains  the  affec- 
tions of  all  the  women  he  admires,  and  attracts  them  as  the 
loadstone  does  iron  ;  it  is  indeed  supposed  that  he  proceeds 
no  further.'*    A  supposition  rather  pious  than  probable. 

On  the  death  of  the  jovial  Paul  (1471),  Borgia  is  men.- 
tioned,  along  with  Cardinals  Orsino  and  Qonzaga,  as  one 
of  the  three  who  chiefiy  contributed  to  place  the  tiara  on 
Iho  brows  of  the  then  famous  preacher  and  exemplary 
ascetic  Sixtus  IV.,  who  immediately  (perfuggire  Vingrati- 
tudine)  bestowed  on  him  the  opulent  abbey  of  Subiaco, 
and  raised  him  to  the  dignity  of  c^inal-bishop.  About 
the  same  time  must  have  commenced  his  intimacy  with 
Vanozza.  In  1473  he  undertook  a  legation  to  Spain, 
avowedly  with  the  purpose  of  visiting  his  diocese  and  of 
composing  differences  between  the  kings  of  Castile  and 
Portugal,  but  in  reality  to  display  his  magnificence  to  his 
countrymen.  His  demeanour  on  this  occasion  is  repre- 
sented In  the  most*  unfavourable  light  by  the  cardinal  of 
Pavia,  who  had  previously  composed  for  him  that  elegant 
oration  to  his  Valencian  flock  which  the  Abb4  Ollivier 
has 'the  simplicity  tu  attribute  to  Borgia  himself.  The 
cardinal,  however,  is  too  much  of  a  time-server  and  a 
rhetorician  for  his  account  to  be  altogether  trustworthy. 
More  certain  is  the  occurrence  of  a  tremendous  tempest  on 
Borgia's  return,  in  which  part  of  his  retinue  perished, 
while  he  himself  narrowly  escaped.  Innocent  VIIL,  the 
successor  of  Sixtus,  owed  his  election  to  Borgia's  coalition 
with  the  late  pope's  nephew,  and  the  fortunes  of.  the 
former  remained  unimpaired  throughout  his  tranquil  ponti- 
ficate. The  long  malady  which  terminated  it  afforded  scope 
for  the  intrigues  of  aspirants  to  the  succession ;  and  when 
the  cardinals  entered  into  conclave  (August  1492),  already 
the  rumour  ran  that  a  Spaniard  would  be  pope.  The 
simoniacal  character  of  the  election  is  indisputable.  We 
need  not  believe  that  the  opulent  and  high-spirited 
Cardinal  Ascanio  Sforza  was  tempted  with  four  mule-loads 
of  silver,  but  his  instant  elevation  to  the  vice-chancellorship 
speaks  for  itself.  Cardinal  Orsino  was  bought  with  Borgia's 
palace  in  Rome;  Cardinal  Coloirna  with  the  abbey  of 
Subiaco ;  money  gained  the  minor  members  of  the  Sacred 
College ;  five  cardinals  alone  are  recorded  as  incorruptible. 
Borgia's  uneasiness  was  betrayed  by  his  hasty  assumption 
of  the  pontifical  vestments,  and  premature  announcement 
of  the  election  to  the  expectant  crowd.  He  assumed  the 
name  of  Alexander  VL  His  allocution  to  the  cardinals 
breathed  spirit  and  dignity :  an  admonitory  discourse  to 
his  son  Caesar,  which  may  be  read  in  Gordon,  is  an  inven- 
tion of  the  anonymous  romancer.  The  pomp  of  his  coro- 
nation far  surpassed  preceding  examples,  and  the  compli- 
ments of  foreign  ambassadors  on  the  majesty  of  Hs  mien 
and  the  maturity  of  his  wi.sdom  were  echoed  by  a  public 
accustomed  to  simony,  relieved  at  their  deliverance  from 
a  period  of  anarchy,  and  sensible  of  their  need  of  a  firmer 
tiand.  This  hope  Alexander  justified  and  surpassed.  Ere 
long  he  \iaA  divided  Rome  into  judicial  districts,  placed  a 
magistrate  at  the  head  of  each,  and  himself  established  a 
^vcekly  audience,  at  which,  by  the  admission  of  the  mal- 
content Infessura,  "  he  administered  justice  after  a  marvel- 
lous sort." 


tne  Moor,  anxious  to  confirm  himself  m  bis  ul-gottca 
duchy  of  Milan,  was  already  cempting  the  French  monarch 
across  the  Alps  by  the  bait  of  the  kingdom  of  Naples. 
As  of  old  in  Greece,  so  now  dissensions  and  political  cor- 
ruption were  about  to  cast  down  the  civilisation  of  Italy 
at  the  feet  of  the  stranger.  The  passion  for  family 
aggrandisement  on  this  occasion  impelled  Alexander  to  ^ 
patriotic  course.  His  third  son  Giofre  had  espoused  tha 
illegitimate  daughter  of  the  king  of  Naples,  and  receiyed 
as  dower  the  principality  of  Squillac&  Wjien,  therefore, 
the  French  envoys  demanded  the  investiture  of  Naples, 
they  met  with  a  fiat  refusal.  This  encouraged  Alexanders 
enemies.  Cardinal  della  Rovere  (Julius  H.)  withdrew 
from  the  papal  court,  seized  upon  C^tia,  and  from  thenre 
addressed  urgent  appeals  to  the  French  king  to  m^rcb 
upon  Rome,  convene  a  council,  and  purge  Christendom  of 
the  simoniacal  pope.  On  this  side  Alexander  felt  himself 
indeed  vulnerable.  Casting  about  for  alliances,  he  de- 
spatched an  envoy  to  the  Sultan ;  the  ambassador  wu 
arrested  as  he  returned  with  a  favourable  reply ;  and  the 
publication  of  his  instructions  created  a  fresh  scandal 
Others  still,  had  Roman  manners  been  less  lax,  might  have 
arisen  from  the  marriage  of  the  pope's  acknowkigdi 
daughter  Lucretia  to  the  Lord  of  Pesaro,  under  the 
auspices  of  the  whole  Sacred  College,  and  from  the  elevaiioQ 
of  his  second  son  Caesar  to  the  cardinalate  at  the  age  of 
eighteen,  unblushing  perjury  being  employed  to  conceal 
his  illegitimate  birth.  Yet,  at  the  same  period,  the  suc- 
cessor of  Peter  appeared  for  the  last  time  in  history  as  tJie 
undisputed  bestower  of  kingdoms  and  the  nltimate  tribunal 
of  appeal  for  Christian  nations.  Spain  and  Portugal 
resorted  to  him,  for  the  adjustment  of  their  claims  to  the 
New  World ;  and  by  tracing  a  line  upon  a  map  he  dis- 
posed of  three-fourths  of  the  human  race.  Never,  accord- 
ing to  mediaeval  ideas,  had  a  pope  elerted  his  prerogative 
with  equal  grandeur ;  but  the  mediaeval  conception  of  the 
papacy  was  passing  away,  and  no  one's  faith  in  it  vas 
feebler  than  the  pope's. 

Charles  VIIL  passed  the  Alps  in  the  autumn  of  1494; 
city  after  city  fell  before  him,  and  by  the  end  of  the  year 
Rome  was  added  to  the  number.  Alexander  had  retired 
into  the  castle  of  St  Angelo.  His  deposition  was  ur.i- 
versally  expected,  most  of  all  by  himself.  But  Chailci'i 
minister,  Briconnet,  had  been  gained  by  the  promise  of  a 
cardinal's  hat  On  16th  January  the  reconciliation  (f 
king  and  pontiff  was  officially  celebrated:  they  rrie 
together  through  the  city;  but  distrust  still  prevaiki 
between  them.  With  really  surprising  firmness  Alexander 
continued  to  refuse  the  investiture  of  Naples,  with  which 
Charles  may  havQ  thought  himself  able  to  dispense. 
Nothing,  indeed,  could  have  been  more  rapid  than  his 
conquest,  except  his  loss  of  that  kingdom.  By  March  the 
triumph  of  the  JFrench  seemed  complete :  on  6th  July 
their  retreating  army  cut  its  way  through  the  Italian  hnsb 
at  Taro  in  Upper  Italy ;  on  7th  July  the  King  of  Naples 
re-entered  hi^  capital.  Nothing  remained  of  the  French 
incursion  except  a  fatal  contagion,  and  the  more  fatal 
revelation  of  the  weakness  of  Italy. 

The  retreat  of  the  French  left  Alexander'  at  liberty  to 
pursue  what  must  have  been  the  main  object  of  any  pope 
of  intelligence  and  spirit  in  his  place — the  extirpation  d 
the  petty  feudal  vassals  of  the  diurch,  and  the  establish- 
ment of  the  temporal  independence  of  the  papacy.  This 
was  in  truth  but  a  phase  of  the  great  struggle  of  the 
crown  and  the  people  against  the  aristocracy,  universally 
a  characteristic  of  that  age;  but  tho  pope's  principal  inotiv* 
was    unquestionably  the    insatiable   appetite  of  fsi&ily 


degrading  the  majesty  of  the  Holy  See,  and  forfeiting  his 
liberty  of  action  as  a  n^ember  of  the  Itab'an  body  politic. 
The  finances  had  to  be  recruited  by  the  sale  of  offices  and 
spiritual  privileges  of  every  kind.  Such  practices  had  long 
been  prevalent  at  Rofne,  but  never  had  th^y  attained  the 
enormity,  the  effrontery,  or  the  method  imparted  to  them 
by  Alexander. 

His  enterprise  was  at  first  unfortunate^  After  some 
petty  successes  the  papal  forces  were  routed  by  the  Orsini, 
January  1497.  Spanish  aid  was  invoked ;  the  Great 
Captain  cliecked  the  Orsini  and  recovered  Ostia.  Alex- 
ander's spirits  rose  ;  on  7th  June  he  alienated  Benevento 
in  favour  of  his  eldest  son,  tlio  Duke  of  Oandia.  That 
day  week  the  duke  disappeared ;  his  body,  pierced  with 
wounds,  was  soon  found  in  the  Tiber.  The  public  voice 
attributed  the  murder  to  the  pope's  Second  son,  the 
Cardinal  Caesar  Borgia,  but  on  no  other  grounds  than  his 
capability  of  any  atrocity,  and  the  gain  that  accrued  to 
him  by  thia  Some  historians  know  what  "he  said  to  the 
pope  in  confessing  his  fratricide,  and  can  report  the  pope's 
rejoinder;  so  is  history  written.  Alexander  secluded 
himself  in  a  passion  of  grief.  He  talked  of  abdication, 
and  actually  appointed  a  commission  to  inquire  into  the 
abuses  of  the  Church.  While  it  ineffectually  deliberated 
on  reforms,  the  stake  was  preparing  for  a  real  reformer. 
The  history  of  Savonarola  must  be  related  elsewhere ;  it 
can  only  be  said  here  that  Alexander  appears  to  have  been 
most  unwilling  to  proceed  against  him,  and  only  to  have 
consented  to  do  so  when  the  Dominican's  hostile  attitude 
rendered  further  forbearance  impossible^ 

CjBsar  Borgia,  meanwhile,  was  bent  on  improving  the 
opportunity  which  he  had  found  or  made.  Three  months 
after  Savonarola's  death  he  propounded  to  the  assembled 
cardinals  his  desire  to  renounce  ecclesiastical  orders  for  his 
field's  health,  and  was  soon  at  liberty  to  contract  a  royal  • 
alliance.  After  encountering  a  refusal  from  the  daughter 
of  the  King  of  Naples  he  repaired  to  FVance,  and  there 
(May  1499)  espoused  a  princess  of  the  bouse  of  Navarre, 
receiving  the  title  of  Duke  of  Volenti nois  from  the  French 
king.  Lucretia  also  benefited  by  her  family's  enlarged 
views ;  her  alliahco  with  the  lord  of  Pesaro  was  dissolved 
on  a  pretext  of  nullity,  and  she  married  the  Duke  of 
Bisceglia,  a  natural  son  of  the  King  of  Naples.  This  had 
■occurred  a  year  previously,  when  Alexander  still  attached 
weight  to  the  Neapolitan  alliance  ;  but  the  political  horizon 
was  now  chxmged.  In  October  1 499  a  French  army  crossed 
the  Alps  and  conquered  Lombardy,  almost  without  resist- 
ance. The  watchword  was  thus  given  for  the  papal 
campaign  in  the  Romagna.  Catenna  Sforza,  regent 
of  Imola  and  Forli,  received  a  summons  to  discharge 
certain  arrears  long  owing  to  her  suzerain.  Caesar  Borgia 
followed  with  an  array  on  the  heels  of  the  messenger,  and 
although  the  intrepid  princess  defended  herself  stoutly  by 
sword  and  poison,  she  was  compelled  to  succumb  to  the 
"Gonfalonier  of  the  Churck"  The  Borgias*  enterprise 
coincided  foitonately  with  the  commencement  (accoiding 
to  the  Uien  method  of  reckoning)  of  the  new  century 
and  the  mighty  concourse  of  pilgrims  to  Rome  for  the 
jubilee,  each  representing  some  substantial  contribution  to 
the  papal  excheqner.  France  and  Spain,  meanwhile,  had 
concerted  their  8e<flret  arrangement  for  the  dispossession  of 
the  King  of  Naples,  and  Ca?sar  Borgia  prepared  to  remove 
the  only  obstacle  to  his  own  participation  in  it  In  July 
1500  the  Duke  of  Bisceglia,  Lucrctia's  Neapolitan  husband, 
'^as  attacked  hj  assassins  in  broad  day,  and  left  desper- 
ately wounded.    The  pope  placed  guards  OTer  the  prinbe ; 


ambassador,  "trembles  before  the  duke."  The  worst 
times  of  the  empire  seemed  returned,  even  to  the  amuse- 
ments of  the  amphitheatre,  where  Caesar,  whose  tastes 
Were  those  of  a  Spaniard,  despatched  six  bulls  successively, 
severing  the  head  of  one  .from  the  shoulders  at  a  stroke. 
The  pope  looked  on  helple.ss]y  at  the  Frankenstein  of  hia 
own  creation;  "he  loves  and  hugely  fears  his  son," 
reports  the  Venetian,  who  adds  that  Caesar  had  pursued 
his  father's  favourite  secretary  to  his  arms,  and  there 
butchered  him,  the  pope's  robe  being  saturated  with  the 
gushing  blood.  Alexander's  easy  temper  stood  him  in 
good  stead  "  The  pope,"  according  to  the  same  authority, 
**  grows  younger  every  day,  and  is  extremely  cheerful ; 
his  cares  and  troubles  endure  only  for  a  night ;  he  thinks 
continually  of  aggrandising  his  children — ne  d*all7v  Ita 
curaJ*  In  his  conversations  with  foreign  envoys  he 
excused  his  son's  violence  as  the  error  of  youth.  ""The 
duke,"  he  said,  "  is  really  a  good  fellow ;  it  is  only  a  pity 
that  lie  cannot  endure  to  be  offended."  Lucretia  is 
extolled  by  all  as  "  lovely,  discreet,  and  bountiful." 
Rumour,  indeed,  hnputed  to  her  an  incestuous  connection 
with  her  brother ;  but  this  aspersion,  like  all  others  upon 
her,  is  to  this  day  utterly  destitute  of  proof. 

"These  devils  cannot  be  cast  out  by  holy  water," 
Cardinal  Juan  Borgia  had  formerly  reported  of  the  turbu- 
lent occuixints  of  the  Romagna.  The  experiment  of  casting 
out  Satan  by  Beelzebub  remained  to  be  tried.  In  April 
1501  Ciesar  entered  upon  his  second  campaign,  and  by 
perfidy  or  force  quickly  added  Pesaro,  Rimini,  and  Faenza 
to  his  former  possessions.  Attentive  to  the  maxims  of 
sagacious  tyranny,  he  governed  with  substantial  justice. 
If  his  coffers  had  to  bo  filled  by  oppression,  the  odium 
would  be  cast  on  some  subordinate  agent,  whose  body, 
his  missicm  fulfilled,  would  be  found  dismembered  in 
the  market-place.  France  and  Spam,  meanwhile,  pro- 
ceeded to  the  spoliation  of  the  defenceless  king  of  Napless 
and  Ccesar  (July  1501)  shared  in  the  conquest  and  the 
booty.  In  September  Alexander  himself  undertook  a 
campaign  against  the  Colonnas,  and  humbled  those  haughty 
patricians  by  the  capture  of  all  their  ca^Llos.  Lncreti:i,  to 
the  general  scandal,  represented  him  in  his  absence.  Worse 
scandals  were  in  store,  could  we  implicitly  credit  the  con- 
temporary diarist's  account  of  the  scenes  enacted  in  the 
apostolic  palace  after  Alexander's  return,  but  the  passage 
is  probably  interpolated.  At  this  period  tlie  papal  court 
was  engrossed  %vitli  preparations  for  Lucrctia's  marriage  to 
Alphonso,  soii  of  the  Duke  of  Ferrara,  which  was  celebrated 
by  proxy  in  December.  The  pope's  daughter,  cardinals 
and  prelates  in  her  train,  undertook  a  stately  progress 
through  Italy  to  Ferrara,  where  she  was  received  with 
extraordinary  splendour.  Piombino  was  reduced  at  this 
time,  and  in  July  Caesar  treacherously  rendered  himself 
master  of  Urbino.  Immediately  afterwards  his  power 
received  a  severe  shock  from  the  defection  of  his  principal 
condottieru  Caesar  temporised  until,  to  the  admiration  of 
Machiavelli,  then  Florentine  envoy  at  his  camp,  his  adver- 
saries were  decoyed  into  his  hands,  seized,  and  executed 
(31st  December  1 502).  The  news  gave  the  signal  at  Rome 
for  the  arrest  of  the  Orsini  and  the  occupation  of  their 
castles;  thus  was  the  humiliation  of  the  Roman  aristocracy 
completed.  Cardinal  Orsino  was  committed  to  Saint 
Angelo,  where  the  services  of  the  papal  master  of  the 
ceremonies  were  soon  required  for  his  interment.  "  But 
I,"  remarks  Burcardus  with  quaint  naivete,  "-turned  the 
business  over  to  my  assistant,  for  I  did  not  want  to  know 
more  than  was  good  for  me."    It  must  be  owned  that  in 


Borgias  their  sinister  celebrity,  and  which  became  fearfully 
rife  tp  Alexander's  latter  yearai  They  are  unproved  as  yet, 
but  are  certainly  countenanced  by  the  opulence  of  the 
supposed  victims,  and  the  avidity  with  which  the  pope 
pounced  upon  their  effects,  especially  in  the  case  of  his 
capacious  dataiy,  Cardinal  Ferrari. 

£y  May  1503  Spain  bad  dispossessed  France  of  her 
share  of  ill-gotten  Naples.  A  general  war  seemed  imminent ; 
Alexander  and  Caesar  leaned  to  the  side  of  Spain.  The 
Sacred  College  was  already  full  of  Spanish  cardinals,  docile 
instrumenta  of  their  countryman,  and  Alexander  might  well 
deem  that  he  had  fettered  the  Church  to  the  fortune  of  his 
house.  Men  looked  for  the  proclamation  of  Caesar  as  long 
of  Romagna,  and  the  division  of  the  temporal  and  the 
spiritual  power.  The  ancient  mutual  relations  of  pope 
an4  emperor  would  have  been  revived,  but  on  the  narre^w 
area  of  Central  Italy.  But  thia  was  not  to  be.  On  the 
morning  of  12th  August "  Pope  Alexander  felt  ill;"  so  did 
Ciesar  Borgia.  Every  one  knows  the  story  of  the  supper 
given  to  the  ten  cardinals  in  the  villa,  and  the  fatal 
exchange  of  the  poisoned  flask.  This  picturesque  tale  is 
almost  COTtdaly  a  fiotlotL  An  attempt  to  destroy  t£D 
cardinals  at  once  is  io conceivable  ;  it  would  be  easier  to 
believe  Cardinal  Castelie^i's  assertion  that  he  was  to  h&ve 
been  the  vit^tini,  as  his  sickness  at  the  time  ia  conHmacd 
from  an  indepeDdeBt  BOU^^Je,  Btit  hia  character  does  not 
stand  highj  and  the  aymptoms  of  his  disorder^  aa  described 
by  Mmaeiff  differ  totally  from  Alexander's^  which  were  those 
of  an  ordinary  Roman  fever.  The  progress  of  the  pope's 
malady  may  be  minutely  traced  in  the  diary  of  Burcardus 
and  the  despatches  of  the  Ferrarese  envoy.  Ee  expired 
on  the  evening  of  ISth  August,  duly  provided  with  all  the 
needful  sacraments  of  the  Church.  From  his  own  point 
of  view  his  life  probably  app<jarod  fortunate  and  glorious; 
but  the  vidssitude  of  human  affairs  is  ever  dmmaticaUy 
illustrated  by  the  death  of  a  popei  Ero  the  corpse  was 
cold  the  pontifical  apartments  were  pillaged  by  the 
satelliteii  of  Cicitar  Borgia ;  at  the  funeral  a  brawl  l>etween 
priests  and  soldi ers  left  it  exposed  in  the  body  of  the 
church ;  when  placed  before  the  altar,  its  shocking  decom- 
pontiaci  confirm etl  the  surmise  of  poison  i  finally,  stripped 
-of  its  cerements  and  wrapped  in  an  old  carpet,  it  was  forced, 
with  blows  and  jeers,  into  a  narrow  coffin,  and  fiung  into 
an  obscure  vault.  The  remains  were  subsequently  trans- 
ferred to  the  Spanbh  chureh  of  St  Mary  of  Montserrat, 
where  thqy  repose  at  this  day, 

Alexander  has  become  a  myth,  and  hia  "  acts"  are  In 
some  respects  almost  aa  legendary  as  those  of  the  primitive 
eaints  and  martyrs.  The  peculiar  odium  attached  to  his 
memory  r«st3  partly  on  the  charge  of  incest^  of  which  he 
must  be  acquitted;  partly  on  that  of  secret  poison ing, 
which  ia  «t  least  not  eHtabliabed;  partly  on  the  confusion 
between  his  actions  and  Caesar  Borgia'a  Nearly  every- 
thing actually  criminal  in  his  pontificate  ia  subsequent  to 
the  preponderance  of  the  latter.  Profligate  alike  in  public 
tind  private  lila,  ho  was  no  malignant  tyrant, — affable, 
familiar,  eaay,  he  justly  took  credit  for  liia  moderatiup 
towards  notorious  malcontents,  and  hia  iodifference  to 
personal  injuries^  Theae  virtues,  however,  as  weD  as  his 
family  affection,  were  merely  constitutional  with  him^ — as 
the  many  beneficial  acts  of  his  adminictratioo  were  rather 
prompted  by  a  aenjse  of  policy  than  a  sense  of  duty.  His 
ability  as  a  ruler  ia  evinced  by  the  tranquillity  he  main^ 
tamed  m  Rome,  his  effectual  provision  aguinat  dearth,  the 
^^ular  discharge  of  financial  obligations,  the  energetic 
•PJ^tion  of  useful  public  works.  M  a  statesm^in  he 
twika  hjgh  ^  the  secoDd  cl^     He  was  too  destitute  of 


He  cannot  be  accused  of  preparing  the  mififortones  of 
Italy,  but  he  did  not  disdain  to  profit  by  them.  His 
lioe42tiousness  and  contempt  of  ecclesiastical  deconim  ire 
partly  palliated  by  the  circumstances  of  his  initiatioa  into 
the  Church.  He  was  untrained  to  the  ecclesiastical  pro- 
fession, never  felt  himself  a  priest,  and  was  wholly  regard- 
less of  the  Church^  interest  as  such.  In  this  respect  he 
is  ahnost  unique  among  the  successors  of  St  Peter.  Were 
Qontroversiea  regulated  by  reason  rather  4[hin  by  con- 
venience, the  parties  to  this  would  change  8ides,---AIex- 
ander's  accusers  would  become  his  advocates,  and  his 
advocates  his  accusers  The  Church  in  her  secret  heart 
must  rate  him  the  lowest  of  her  chiefs;  the  world  most 
feel  that  he  deserves  much  better  of  it  than  many  mod 
better  popesL      *.     . .  -  «. 

The  priDcipal  oontemporvy  anthoritr  for  the  reign  of  Alextttdtr 
to  the  diary  of  the  p&ptl  master  of  the  ceremonies,  Joanna  Bar- 
cardas»  a  record  replete  with  trivialities  and  not  exempt  from  inte^ 
polations,  hut  containing  indisputable  evidence  of  perfect  candoor. 
An  excellent  edition,  commenced  in  1855  by  the  Abb£  Gennardli, 
was  discontinued  after  the  publication  of  a  few  paita.  The  qe< 
critical  histories  of  Gordon  and  Tomaai  are  indebted  to  Bmcirl-J 
for  any  valao  they  pascss*  The  f^trj  productiona  of  m^.'-t 
Romtto  Catholic  aTJotogi^U  (Jorry,  Favt,  Cerri,  &c)  art  Iflretl 
contempt.  The  Abb^  Ollivier  {AtexaTtdrt  VI.  e£  ItM  B^rrgk,  tciL 
I J  Pariaj  1870)  excites  respect  by  bis  good  fftith  and  amti«emrQt  ^^ 
hii  HtimDge  aliboee  of  perverse  iD^uity  with  infaatioe  nmsM.';'- 
ciomuesa.  Of  late  years  the  archives  of  the  Italian  confts  l*-. 
becocDQ  accessible,  aud  the  trajiflacticm*  of  AJeiindet's  leign  Lu^ 
been  sngacioualy  iDTestigated  from  thia  ftonroe  by  two  Geci£: 
scholars,  Voa  Reumont  {Di4  St^dt  Rcrtm^  B4.  3,  Ablk  I,  B*rti£, 
ISflS)  and  GregoroTiu-  {Earn  m  MitUhilU^^  Bd  7,  Stuttgart,  lYTO, 
The  latter  ts  the  more  copioufl,  but  hii  gfsierml  cstimat*  Cff  Airi 
andcr  ia  m\]eh  too  low.  By  Caj  the  a^ltftt  Engliah  contriku  : 
to  the  history  of  Alexander  ia  a  oatfce  of  GregoroTiiia  i:i  t^ 
North  British  Eeimw^  toL  lii,  entitled  The  Ikirgia4  imdUitiT  Luiii^ 
EisioriaTK  (\  &  F 

Alex  ANDES  VTL  {Fabto  Chigi)^  vaa  bora  at  Sieoa  en 
the  13th  Febnmry  1599,  iind  occupied  the  papal  chii: 
fn>m  the  7th  April  T655  t<i  the  22d  May  I66T,  M^m 
hia  elevaUon  he  had  filled  auccesaively  the  office  '>f 
iaqukttor  at  Malta,  vice-legate  at  Ferrary  and  nuncio  t^^ 
Germany  at  the  conference  of  MuQster.  The  ooneiJiT* 
elected  him  ld  the  belief  that  he  waa  Btroogly  oppcwed  t» 
the  □epotism  and  other  nbu^cfi  that  had  cbaracterijied  \U 
reign  of  hia  immediate  predecessor,  Innocent  X-,  and  c 
tha  beginning  of  hia  pontificate  he  went  eo  f ar  iii  thi^ 
direction  aa  to  forbid  hia  relatives  even  to  TOit  lUra^ 
In  a  year,  however,  all  was  changed^  and  iiepoti£m  tT^ 
mailed  to  aa  gr«at  aa  extent  aa  under  any  former  protji 
Aieiander  was  a  patron  of  learnings  and  himaelf  wrwf  i 
volume  of  Latin  poetna  which  appeared  at  Paris  in  16.'!^ 
under  the  title  Philomathi  Labor tt  JmvctixUm.  He  iL^i 
encouraged  architecture,  and  in  particular  constmcteJ  ti-^ 
beautiful  colonnade  in  the  piazza  of  St  Peter'a  The  mos^ 
noteworthy  events  of  his  pontificate  were  the  reception  :■ 
the  es  queen  ChrUtina  of  Sweden  into  the  Catholic  ClinrcL 
the  promulgation  of  a  bull  against  the  Janseniata^  an^  - 
protracted  dispute  with  Louis  XIV.  of  France,  dunt^ 
ivhich  the  papal  se^f  lost  posaesaion  of  AvigDoa  {li^-) 
Alexander  canon  i^d  Francia  of  Sales  in  166d. 

Ale s AND E a  VIIL  (Pidro  OUobrnii),  bora  at  Ye^-- 
la  1610,  was  raised  to  the  pontificate  in  October  l^-" 
m  succession  to  Innocent  XL  He  assisted  hia  native  ft:^'- 
in  its  wars  with  the  Turka,  Although  an  enemy  d  tl- 
Janseniata,  he  condemned  certain  doctrinal  erton  of  tl? 
Jesuits  oa  advanced  by  Professor  Bong^Jt  of  Dijoa  I^* 
earned  nepotism  to  such  an  extent  that  the  sakriei  ^^ 
gifts  bestowed  on  hia  relativea  during  hia  reign,  ^'^ 
though  Jt  was,  exhausted  the  papal  treaauiy.     He  ^^^ 


ALEXANDER  L,  King  of  Scotland,  son  of  Malcolm 
Ganmora^  succeeded  his  brother  Edgar  in  1107,  and  died 
in  1124.  He  was  better  educated  than  any  of  his  prede- 
cessors, owing  to  the  care  of  his  mother,  the  amiable  Mar- 
garet of  England.  All  the  qualities  of  his  nature,  both 
good  and  h^  were  strongly  marked;  from  the  terror  Ke 
inspired,  he  was  styled  by  hia  subjects  the  Fierce.  His  reign 
is  distinguished  by  the  determined  opposition  he  ofifex^ 
to  any  interference  on  the  part  of  English  bishops  in  the 
affairs  of  the  Scottish  Church.  He  contrived  by  energy 
and  valour  to  subdue  the  turbulence  of  his  kingdom; 
specially  noticeable  are  tjie  promptness  and  vigour  he  dis- 
played in  suppressing  the  insurrection  of  Angus,  grandson 
of  Lulach,  a  son  of  Macbeth's  queen.  He  died  at  Stir- 
ling, and,  being  childless,  was  succe^ed  by  his  brother 
David  L 

AJLEXiJa>EE  IL,  King  of'  Scotland,  was  bom  at  Had- 
dington in  1198  (died  1249),  and  succeeded  his  father, 
William  the  Lion,  in  1214.  Though  still  young,  he  exhi- 
bited the  same  prudence  and  firmness  which  marked  his 
whole  conduct  in  life.  He  was  ezcommunicated  in  1216 
for  associating  with  the  English  barons  in  their  opposition 
to  KiAg  John;  but  his  prudence  enabled  him  to  recover 
the  good  opinion  of  the  pope,  and  placed  him  on  the 
b^t  footing  with  the  English  king,  Henry  JIL,  John's 
successor.  His  fidelity  to  Henry  was  shown  by  the 
assistance  he  rendered  him  in  protecting,  during  Henry's 
absence  in  France,  the  northern  borders  of  England,  and 
the  friendliness  df  the  kings  was  strengthened  by  the 
marxiag^  of  Alexander  to  Henr/s  sister  Joan  (1221). 
Joan  died  in  1238,  and  in  May  1239  Alexander  marri^ 
MJary  de  Ooncy.  Li  1244  Heniy  marched  against  Scot- 
land to  force  horn  Alexander  the  homage  due  to  him  for 
the  lands  he  held  in  the  north  of  England,  but  in  August 
a  peace  was  concluded  at  Newcastle.  Like  Alexander  L, 
ha  was  sealous  in  defence  of  the  privileges  of  the  Scottish 
Church;  and  in  1222  he  put  to  death  400  persons  who 
had  been  implicated  in  the  murder  of  the  bishop  of 
Caithness.  While  engaged  in  quelling  an  insurrection  in 
Aigyleshire,  he  died  of  fever  in  the  island  of  Keirera  in 
1249. 

AxxzAimEK  m.  King  of  Scotland,  son  of  Alexander 
EL  by  his  second  wife,  Mary  de  Coucy,  was  bom  at  Rox- 
btughon  the  4th  September  1241  (died  1286),  and  suo- 
ceded  to  the  throne  on  the  death  of  his  father  in  1249. 
The  fact  that  in  this  case  the  succession  of  a  minor  was 
unopposed  is  noteworthy,  as  showing  that  the  hereditary 
principle  hiEd  now  .established  itself.  By  a  provision  of 
the  trea^  of  Newcastle  Alexander  had  been  betrothed  in 
infancy  to  the  daughter  of  the  king  of  England,  and  it 
suited  Henry's  policy  to  insist  on  an  early  fulfilment  of 
the  contract  Notwithstanding  the  extreme  youth  of  the 
parties,  the  marriage  was  celebrated  at  York  on  the  25th 
December  1251.  On  this  occasion  Alexander  is  said  by 
Matthew-  Buris  to  have  done  homage  for  his  estates  in 
guglonilj  and  to  have  refused  homage  for  his  kingdom  of 
Scotland,  on  the  ground  that  he  had  not  consulted  on  the 
matter  with  hia  proper  advisers.  The  story,  howdver, 
seema  hieonsistent  with  Henry's  policy  at  the  time,  and  Ib 
therefore  questionabla  With  a  king  so  young,  in  tames 
so  unsettled,  the  hopes  and  efforts  of  contending  factions 
were  naturally  stimulated.  At  the  commencement  of  his 
reign  Alexander  was  under  the  power  of  the  Comyns,  the 
most  influential  family  among  the  Scottish  nobility.  A 
rival  party,  under  the  leadership  of  Durward  the  justiciar, 
was  supported  hj  England,  and  in  1 254  succeeded  in  seizing 
Edinbu^  castle,  and  freeing  the  king  and  queen  from  the 


ne  mei  iuexanaer  at  itoxDurgn.     xners  a  rcgc     | 
arranged,  from  which  the  Comyns  were  entirely  <     I 
In  1257,  however,  the  latter  regained  their  asc     I 
and  obtained  possession  of  the  person  of  the  kin     ' 
they  kept  prisoner  at  Kinross  and  Stirling.     Ie 
lowing  year  a  new  regency  was  formed,  in  which      I 
opposing  parties  yrere  represented,  and    the    k 
liberated.     In  1260  he  and  his  queen  paid  a  vie     I 
court  of  England.     While  at  Windsor  the  qui 
birth  to  a  daughter,  Margaret,  afterwards  marrie(     i 
of  Norway.    An  account  of  the  invasion  of  Sec 
1263  by  Haco,  king  of  Norway,  and  of  tiie  d 
defeat  at  Largs,  belongs  rather  to  the  history     i 
country  than  to  Uie  personal  biography  of  the  king 
years  after  the  invasion,  Magnus,  king  of  Noewi 
to  Alexander  the  Isle  of  Man  and  the  Weste: 
receiving  in  return  a  ransom  of  a  thousand  marki    i 
annual  rent  of  a  hundred  marka    The  Orkney  a    . 
land  islands  still  remained  under  the  dominion  of 
Alexander  was  involved  in  a  protracted  and  on  tl 
successful  struggle  with  the  papal  power  for  the  ii    ■ 
ence  of  the  Scottish  Church.     The  chief  matter  is    : 
was  the  proper  valuation  of  church  lands  for  the     i 
of  taxation.    In  connection  with  this,  Boiamund 
mond  came  from  Rome  in  1275  with  a  commission    ; 
up  the  valution  known  as  Bagimond's  roll,  which  r    : 
the  basil  for  the  taxation  of  dhurch  lands  down  to  1    i 
of  tk§  Reformation.     The  intemii}  condition  of  the    : 
seems  to  have  improved  greatly  during  the  latter ; 
Alexander's  reign.    A  wise  and  vigorous  admin:   : 
ensured  peace  and  consequent  prosperity.    The  pre   ; 
Scotland  was  perhaps  never  brighter  in  all  her  ei   I 
tory  than  towards  the  close  of  his  reign,  but  it  ¥   i 
denly  overcast     A  series  of  calamities,  following  ea  i 
in  quick  succession,  left  the  nation  at  the  mercy  of   I 
within  and  without     In  1275  Alexander's  wife  di  ; 
a  few  years  later  he  lost  both  his  children.    The  sa(  > 
in  the  direct  line  was  thus  left  to  the  precarioua  d  i 
the  single  life  of  the  infant  princess  known  in  hit  i 
the  "Maid  of  Norway.**     In  1285  Alexander  :  . 
Joletta,  daughter  of  the  Count  of  Dreuz.    Any  ]  i 
strengthening  the  succession  by  this  union  was,  h  i 
destroyed  by  the  calamitous  event  of  the  foUowin 
On  the  12th  March  1286  the  king  was  killed  b] 
from  his  horse  while  riding  on  the  coast  of  Fife  c  i 
Edinburgh.    A  spot  near  Kinghom,  known  as  the  I 
Wud  End,  is  pointed  out  as  the  scene  of  the  \  : 
event    The  death  of  Alexander  was  a  tnming-p 
Scottish  history.    The  national  independence,  wl  i 
maintained  so  steadfastly  against  the  insidious  ck  i 
England;  while  avoiding  an  open  rupture,  was  one  i 
placed  in  jeopardy.    The  popular  estimate  of  the  a  I 
is  well  expressed  in  the  following  lines,  believed  to  I 
earliest  specimen  of  Scotch  poetry  extant: — 

*'  Quhen  Alvsacder  our  kyng  waa  dede^ 
That  Scotland  led  in  lave  and  le, 
Awaye  was  sons  of  ale  and  brede. 
Of  wyne  and  wax,  of  gamyn  and  gl4 
Our  gold  waa  changyd  into  lede. 
Ciys^  bom  into  viigrnyte, 
Succour  Scotland  and  remede^ 
That  sUd  is  in  peix^lezyte." 

ALEXANDER,  Paulovich,  Emperor  of  Eussia^ 
on  28th  December  1777,  died  1825--was  the  son  oi 
afterwards  emperor,  by  Maria,  daughter  of  Prince  £i 
of  Wiirtemberg.  His  early  education  was  conducted 
his  excellent  mother,  and  afterwards  was  carefully  dii 
by  his  grandmother,  the  Empress  Catherine  IL,  whi 


had  been  married  in  1793  to  the  Phopcss  Louisa  Mai'iaof 
£adeji,  but  the  union  proved  an  unha{)py  one,  and  had  no 
issue. 

The  policy  of  the  young  emperor  was  indicated  by  his 
concluding  a  peace  with  Britain,  against  which  Iiis  father 
iiad  dockred  war.  In  1805  he  joined  Aos^ria  and  Sweden 
in  a  coalition  with  Great  Britain  against  the  pretensions 
of  France.  .  The  war  tiiat  followed  was  disastrous  to  the 
tdlids.  The  armies  of  Austria  were  totally  defeated  in  a 
succession  of  battles  between  the  6th  and '13th  October  of 
that  year  J  and  the  combined  Austrian  and  Russian  armies, 
under  the  two  cirnpcn>rs,  wero  defeated  by  Napoleon  in  the 
great  battle  of  Ai^sLerlita  on  the  2d  Deceit Vicr.  Austria 
conclu^dod  a  eepcinil^i  treaty  of  peace,  and  Altiiandcr  led 
the?  remairja  of  hL-i  army  into  his  own  dominions.  Prussia, 
which  had  injaJu;iVnisly  stood  neutral  while  France  \ms 
humbling  Aviatria  and  Russia,  rashly  engaged  in  hostilities 
^vith  Naixileon  in  180G,  while  her  allies,  the  Russians, 
were  «till  bcjoiid  the  Vistula ;  but  the  defeats  at 
Auerstadt  and  Jena  kii  Prussia  pn>strate  ■  ami  in  ihe 
succeeding  year  the  battles  of  Eylau  and  Friedland,  in 
which  the  Rusaians  were  fairly  beaten,  led-  io  the  dis- 
memberment of  Prussia, '  and  the  treaty  of  Tilait  with 
Russia.  A  few  days  after  the  last  battle,  Alexander  and 
Napoleon  mtt  on  a  raft  anchored  in  the  riTer  Niemeo,  and 
agreed  to  the  treaty,  which  was  sigtied  at  Tib  it  on  July  7. 
By  a  secret  article  of  tliiis  treaty  Alexander  w^^  not  only 
to  withdraw  from  his  cunnection  with  En  tain,  but  to 
become  her  enemy,  and  ho  declared  war  against  her  on 
the  26ai  OctolxT. 

For  nearly  five  years  Alexander  appeared' attached  to 
the  alliance  of  France ;  Lul  the  privations  of  his  subjects 
by  the  interruption  of  tha  commerce  with  England,  an<i 
the  intolcnible  load  of  N!i{K>Iefjn'a  **  ContincntiU  Sjfiiom," 
at  length  induced  him  to  rt;turn  to  his  old  alliance,  and  U> 
declare  T\-nr  aga-inst  France  on  March  19,  ISI 2.  On  the 
24th  ApHl  he  left  St  Petersburg  to  join  his  armies  on  the 
west  frontier  of  Lithnauia.  Napoleon  assembled  the  most 
nameroua  and  magnificent  army  that  had  ever  been  brought 
togother  in  mix] em  time^,  augmented  by  the  unwiljing 
levies  of  IVue^ia  ajid  Au^^tria,  and  ? nt^jred  Russia  on  the 
25th  Juno  1813.  The  first  cDCf>uutcr  was  at  iVirndino, 
where  there  was  a  well  contested  action,  la  whith  each 
army  suffered  the  loss  of  25,000  men.  The  burning  of 
Moscow,  fl.nd  tbo  Bubaeij^jcnt  retreat  of  Napoleon,  during 
which  his  army  was  all  but  annihilated,  &re  among  Ih^ 
best  known  events  of  modern  history. 

In  1813  the  advancing  Russians  were  sncccsaivoly  jolne^i 
by  the  force's  of  Prussia,  Austria,  atid  Swed^a  Ale^smndcr 
continued  with  the  allied  armies,  and  in  pajticidir  was 
present  at  tha  bottles  of  Dresden  and  Lcipsiti  Napoleon 
had  made  wonderful  exertions  to  n^pair  his  loss  en  in 
the  early  part  of  1S14  ;  but  the  victones  of  Wellington 
in  Spain,  at^d  hia  advance  into  the  heart  of  Frnnce, 
favburod  the  priigresa  of  tho  allies,  and  on  March  30, 
1814,  L'jO.OOO  men  cf  the  atlit^d  armioii  took  p^^sspssion  of 
Fans,  wh;^h  was  entered  neit  day  by  AJesaudcr  aiid  the 
king  of  Prussia. 

After  the  d&poeition  oF  Napoleon  the  allied  sovereigns 
visited  England.  By  the  treaty  of  Vienna^  Alexander  uaa 
acknowledge^i  king  of  Poland ;  but  before  the  congress 
Of  Vienna  broke  up,  Naj>oIeon  bad  et>c*ipcd  from  Elba, 
and  was  enthusiastically  received  at  Paris.  The  two 
eastern  emperors  and  the  king  of  Prussia  remained  to- 
gether until  the  battle  of  Walcrby  gave  peace  t-o  Europe. 
On  .the  Cidvancn  of  Uie  British  and  Prussians  to  Parin,  the 
tliree  allied  Hovtfreigns  agmn  made  their  entry  iDto  that 


internal  administration  of  his  vast  dominions,  which  cer- 
tainly improved  more  during  the  twenty-five  years  of  his 
reign  than  under  a^y  of  his  predecessors  from  the  time  of 
Peter  L  The  gradual  abolition  of  the  feudal  servitude  of 
the  peasantry,  begun  by  the  most  enlightened  of  his  pre- 
decessors, was  continued  under  Alexander.  Educaticti, 
agriculture,  manufactures,  commerce,  were  also  greatly 
extended  ;  while  literature  and  the  fine  arts  were  liberally 
encouraged.  His  disposition  has  been  reprcscrted  by  bis 
subjects  as  mild  and  mercifuf;  yet  his  influence  in  the 
afiliiirs  of  Euro])e  was  not  exerted  in  the  cause  of  public 
liberty.  But  lln$  could  liardly  Ic  eij»ccted  from  tie 
autocrat  of  an  unnuiigatcd  deepotiem  in  bis  own  tern 
tories.  He  will,  Jiowcver,  bear  very  favourable  com  parish  a 
with  any  Russian  eovercigu,  or  even  wiLji  any  c^^nteoi 
por;iry  monarcK 

Early  in  the  winter  of  1825  he  left  St  Petersburg  f{ir 
the  la.st  time  on  a  tour  of  inspection  of  his  southern  ppv 
vincesL  About  the  middle  oi  November  he  was  attftckd 
by  a  violent  intermitlent  fe^er,  which  i>rpved  faUl  ti 
Taganrog  cm  Occember  1,  1S25,  En  foreigu  countries  hi 
death  has  bypn  attributed  to  poison  ;  but  this  m  refiiUd 
by  the  history  of  iiis  disease,  and  is  very  improbable,  fruLi 
his  great  iiopularity  with  his  cDurjtri-inen,  He  was  enc- 
cecdcd,  in  accordance  with  a  farniJy  compact,  by  hb  second 
bmtber  Nicholas, 

ALEXANDER  JAHOSLAWITZ  NEVSKl,  SaT5T. 
Grand  Duke  of  Wladimir,  second  &on  of  the  Gnurd  D^sk^. 
Jaroslaw  IL,  was  Lorn  at  Wladimir  in  121 D,  and  dice 
14th  November  120^5.  He  became  prince  of  NoTgonjd 
on  the  resignation  of  bis  fiiUier  in  1239,  Lis  elder  broticr 
haWng  died.  Wbile  liUn  Khan  was  sweeping  with  hJJ 
Tatars  over  the  souths  the  Swedes,  Danea,  and  LiTeuisa 
knights  took  cdvnntagc  of  this  to  oppress  the  north  d 
Russia  i  AlcKnndcr  ace^jrdingly  directed  hi  a  arms  agaiiift 
them,  and  g:ni]ed  a  brilliant  vktc>ry  with  his  small  sfiiiy 
on  the  1 6th  July  1210,  His  surname  of  A'n'^H  wm 
derived  from  this  event,  whiiih  Unik  place  near  tiie  Nen, 
and  in  the  vit:inity  of  the  modern  St  Petersburg,  In  ft 
second  c*nm|>ajgn  iu  1241  be  was  no  less  euooessful,  a&d 
druvit  hi:*  enemii?3  out  of  Tleskow  id  Kiew.  In  &  thirf 
cAnijiaign  he  defeated  them  near  kke  Peipus  (1242),  sD^ 
forced  the  Livoni;in  knights  tu  sue  for  pcAce  and  rctir*fr«Q 
the  district  of  l\knw,  which  they  had  conquered  a  fkn 
time  before^  On  bia  falher'a  death  in  1247,  a  yuimgsr 
brother  (Andrew)  oppoi^cd  Alt^iander,  and  eeiii^d  Uii 
duchy  of  Whdimir  ;  but  in  1251  the  latter  was  eetib- 
lished  in  his  rights  by  the  khan  of  Kaptchak,  the  distiii 
which  the  Mongolian  Data  had  tidten  under  his  immedi^e 
authority,  Jle  firmly  tijjf>csed  the  pro|^»csal  of  Fope  Iimo- 
eerit  IV.  to  unite  the  Greek  with  the  Itoman  chutiliH  Ee 
died  at  Gorodet^,  14  th  November  1^^3|  on  his  return  f^:13 
a  viiiit  to  Kassimcow.  Towards  the  close  of  his  life  be  It 
said  to  have  taken  holy  orders,  but  the  tradition  reits  cc 
no  sure  basis.  At  his  death  the  i>eople  oniTetsally  Bfh..kt 
of  him  as  'their  father  and  protectot,  and  ^erwird^ 
recorded  his  deeds  in  their  songs,  and  hon^^ured  him  e*  a 
sainL  Pcier  tho  Gre^it,  when  fonnding  St  Potersbun:. 
creeled  a  magnificent  monastery  to  the  east  of  th(^  ctj  m 
hyru>ur  of  the  victjjr^  won  there  by  his  great  predeces^  ', 
and  created  in  1722  one  of  the  eight  Ruesiaii  ordera,  i^^ 
of  Alexander  NcTskL  The  monastery  13  ikjw  otie  of  tie 
wealthitist  in  Russia,  and  has,  according  to  Eckhardt^  ft 
yt^rly  revenue  of  haK  a  million  sOyer  roubles. 

ALEXANDER^  Aechiuaid,  D.R,  q  rt^bytcrian  divin* 
of  Americau  vma  born  of  a  family,  originally  Scotcit.  is 
Eockbridg£^  county,  Yir^biaj  on  the  llth  April  1775  (died 


1701,  he  was  engaged  for  seven  years  as  an .  itinerant 
missioDary  iu  his  native  state,  and  acquired  daring  thiB 
period  the  facility  of  extemporaneous  speaking  for  which 
he  was  remarkablei  For  a  time  president  of  Hampden 
Sidney  College,  he  resigned  thai  position  in  1807  to 
become  pastor  of  Tine  Street  church,  Philadelphia.  In 
1810  tlie  degree  of  doctor  of  divinity  was  conferred  upon 
}iim  by  the  college  of  New  Jersey,  and  in  the  following 
year  he  was  Appointed  first  professor  in  the  newly-estal^ 
lisbed  Pre8b3rterian  theological  seminaiy  at  Princeton.  He 
^led  the  chair  until  his  death. ih  1851.  Dr  Alexander 
wTote  a  considerable  number  of  works  in  theology,  which 
have  had  a  large  diculation.  Among  these  may  be  men- 
tioned his  (haUnes  of  the  Bvidencet  of  Chruiianity  (1823), 
which  has  passed  ihroa^  several  editions,  and  been  trans- 
lated into  various  languaged;  and  his  Treatise  on  the  Canon 
of  the  Old  and  New  Testament  (1826).  He  was  also  a 
frequent  contributor  to  the  Biblical  Repertory ^  edited  by 
Professor  Hodge: 

ALEXANDER,  Joseph  Addmon,  D.D.,  third  son  of 
the  preceding,  one  of  the  most  eminent  biblicsj  scholars 
of  America,  was  bom  in  Philadelphia  in  1809  (died  I860). 
He  studied  at  New  Jersey,  devoting  himself  specially  to 
Hebrew  and.  other  Oriental  languages.  He  graduated  in 
1826,  and  from  1830  to  1833  waa  adjunct  professor  of 
ancient  languages  and  literature  in  hi?  alma  mater.  In 
1838  he  was  appointed  professor  of  biblical  criticism  and 
ecclesiastical  history  in  the  theological  -seminary  at  Prince- 
ton. He  was  transferred  in  1852  to^tho  chair  of  biblical 
and  ecdesiastioal  history,  wMch  he  occupied  tiU  his  death 
in  January  1860.  Dr  Alexander  wrote  several  valuable 
works  in- his  own  department,  the  most  important  being  a 
Translation  of  and  Commentary  on  the  Psalms,  a  Critical 
Commentary  on  the  Prophecies  of  Isaiaht,  and  a  treatise  on 
primitive  church  government.  He  also  contributed  nume- 
rous articles  to  i^e  Biblical  Repertory  and  the  Princeton 
Review,  At  the  time  of  his  death  he  was  engaged  along 
with  Dr  Hodge  in  the  preparation  of  a  commentary  on  the 
New  Testament. 

ALEXANDER,  6ra  William,  earl  of  Stirling,  poet 
The  family  of  Alexander  of  Mepstrie — t.^.,  of  the  poet — 
is  of' ancient  lineage,  "tracing  its  descent  from  Somerlcd, 
lord  of  the  Isles,  in  the  roign  Of  Malcolm  IV.,  through  a 
misty  Highland  genealogy,  to  John,  lord  of  the  Isles,  who 
inarried  the  Princess  Margaret,  daughter  of  King  Robert 
IL  Their  son,  Alexander,  was  father'  of  Angus,  who 
founded  the  family  of  Macalister  of  Loup,  and  of  Alex- 
ander, who  obtained  from  the  Argyle  family  a  grant  of 
the  lands  of  Menstrie  in  Stirlingshiro,  and  settled  there — 
hb  descendants  assuming  his  christian  name  of  Alexander 
as  their  surname.  The  fifth  in  descent  from  this  personage 
was  Alexander  Alexander,  whose  successor  was  his  son, 
William  Alexander,  the  poet"  (Works:  Introductory 
Memoir y  voL  L  p.  ix.,  1870).  From  his  ^are)  engraved 
portrait,  WiUiam  was,  it  appeerp,  aged  57  in  1637;  so 
that  he  must  have  been  bom  (at  Menstrie  House,  where 
afterwards  was  bom  Sir  Ralph  Aberoromby)  in  1580. 
The  grammar  school  of  neighbouring  Stirling  probably 
furnished  his  early  education;  of  his  later,  it  is  simply 
known  tha^  he  attended  the  university  of  Glasgow.  On 
leaving  it  ho  proceeded  on  his  travds  with  Archibald, 
seyentih  earl  of  Argyle.  It  is  supposed  tiiat  it  was  during  his 
^joum  on  the  Continent  he  composed  his  Leries  of  sonnets, 
afterwards  published  under  the  title  of  Avrora  (1604). 
He  was  tutor  to  the  young  carL  Upon  his  return  he  pro- 
ceeded to  court,  and  won  for  hiynaplf  speedily  a  name  as 


simply,  ''By  William  Alexander  of  Menstrie."  In  1604 
he  reprinted  Daitivs  along  with  a  new  tragedy  of  Ca^ar, 
giving  the  two  the  afterwards  more  celebrated  title  of 
Afonarehiche  Tragedies  —  ultimately  increased  by  The 
Alexandraen  and  JtUius  Cauar  (1607).  In  1*607  he 
describes  himself  as  ''William  Alexander,  gentleman  of 
the  prince's  privy  chamber."  King  James  was  much  taken 
with  him.  He  held  his  office  with  the  prince  of  Wales  until 
his  lamented  death  in  1612,  on  which  he  published  his 
Elegie  on  the  Death  </  Prince  Henrie  (Edinburgh,  1612). 
In  1612  he  was  made  master  of  bequests,  and  knighted; 
his  title-page  of  the  JBlegie  bearing  to  be  l^  "  Sir  William 
Alexander  of  Menstria"  In  1 61 4  appeared  his  Doomesday; 
on,  the  Great  Day  of  the  LonTs  Ivdgemeni  (Edinburgh). 
In  1621  (September  21)  he  received  the  noigst  prodigious 
^^gift"  ever  bestowed  on  a  subject,  viz.,  ''a  gift  and 
grant"  of  Ganada,  inclusive  of  Nova  Scotia,  or  Acadie, 
and  Newfoundland — a  fact  declarative  of  royal  ignorance 
of  what  the  gift  really  was.  Tet  was  it  suteequently 
oohfirmed  by  Charles  L  In  1624,  Alexander,  in  relation 
to  his  grant,  published  An  Encouragement  to  Colonies — 
twice  at  least  reprint^  (1625  and  1630).  The  gift  and 
grant  belong  to  hiatoiy  rather  than  biography,  and  their 
later  results  to  the  romance  of  the  peerage  and  of  law. 
In  1626  he  was  appointed  Secrctaiy  of  State  for  Scotland,* 
and  in  1630  createid  a  peer,  as  Lord  Alexander  of  Tulli* 
body,  and  Viscount  Stirling.  In  1631  he  -was  made  an 
extraordinaiy  judge  in  the  Cburt  of  Session.  In  1632  ho 
built  Argyle  House,  a  quaint  building,  which  remains 
one  of  the  "  lions"  of  Stirling.  In  1633  he  was  advanced 
a  step  in  the  peerage,  beine  created  Earl  of  Stirling  and 
Viscount  Canada;  and  in  1639  Earl  of  Dovan.  In  1637 
he  collected  his  poetical  works,  and  issued  them  as  Recrea^ 
turns  with  ike  Muses,  "by  William,  Earle  of  Sterline,"  with 
his  portrait  engraved  .by  Marshall  This  folio  did  noC 
includeeither  Avrora  or  tiie  Psalms  of  King  David  (Oicford, 
1631),  although  there  seems  little  doubt  that  ho,  rather 
tnan  King  James,  was  the  main  author  of  the  latter.  It, 
however,  first  gave  his  second  sacred  poem  (incomplete)  of 
Jonathan.  He  died  in  London  on  12th  February  1640, 
and  later  his  remains  were  transferred  to  Stirling.  Lauded 
by  Sir  Robert  Ayton  and  Williann  Drummond  of  Haw* 
thomden,  the  Earl  of  Stirling,  nevertheless,  soon  fell  out  of 
men's  memories.  The  ren^ent  careful  and  beautiful  edition 
of  his  Poetical  Works  (3  vols.)  ought  to  revive  his  fame ; 
for  while  there  is  too  often  a  weaiying  wordiness,  the 
student-reader  is  rewarded  with  "full  many  a  gem  of 
purest  ray  serene.'^  His  Doomesday  has  some  grand  things ; 
his  Avrora  suggests  comparison  with  Sidney's  Astro]M 
and  Stella,  (Works  as  above;  Laing's  Bailli^s  Loters 
and  Journals,  iiL .  529 ;  Drummond  MSS.,  by  Laing ; 
HwUer's  MSS.,  in  Brit  Museum.)  (a.  B.  g.> 

ALEXANDRETTA.    See  Scanderoon. 

ALEXANDRIA,  a  city  of  Lower  Egypt,  and  for  a  long 
time  its  capital,'  was  situated  on  the  Mediterranean,  12 
miles  west  of  the  Canopic  mouth  of  the  Nile,  in  31^  11' 
N.  lat.,  and  29**  62f  E.  long.  The  ancient  city  was  oblong 
in  form,  with  a  length  from  east  to  west  of  3  to  4,  a  breadth 
from  north  to  south  of  1,  and,  according  to  Pliny,- a  circum- 
ference of  15  miles.  Lake  Mareotis  bathed  its  walls  on 
the  south,  and  the  Mediterranean  on  the  north ;  on  the 
west  was  the  Necropolis,  and  on  the  east  the  Hippodromo. 
The  city  was  laid  out  in  straight  parallel  streets,  one  of 
which,  about  200  feet  wide,  ran  wesb^ard  from  the  Canopic 
gate  to  the  Necropolis.  This  street  was  decorated  with 
magnificent  houses,  temples,  and  public  buildings,  and 


or  the  Jews'  quarter,  forming  the  north-east  portion  of 
the  city.  (2:)  Rhaootii  oa  the  west,  occupied  chiefly  by 
Egyptians.  Its  principal  building  wqs  the  fierapaum,  or 
temple  of  Serapis,  containing  an  image  of  the  god,  brought 
probably  from  Poutu9.  A  large  part  of  the  famous  library 
of  Alexandria  was  placed  in  the  Serapeum.  (3.)  BrucA^vm, 
the  Royal  or  Greek  quarter,  forming  the  remaining  and 
most  magnificent  portion  of  the  city  In  the  Brucheum 
were  the  chief  public  building,  of  Alexandria,  the  most 
noted  of  which  was  the  splendid  palace  of  the  Ptolemies, 
on  a  peninsula  called  the  Lochias,  which  stretched  out 
into  the  Mediterranean  towards  the  east  of  the  city  ;  the 
library  proper,  and  the  museum,  a  sort  of  college,  with  a 
dining -hall  and  lecture -rooms  for  the  professors  (see 
Libbabt);  the  Casiarium^  or  temple  of  thp  Oesars,  where 
divine  honours  were  paid  to  the  emperors;  and  the 
Dica^terium,  or  court  of  justice.  Axr  itftificial  mole,  called 
the  Eeplditadiwn,  uearly  a  mile  in  length,  stretched  from 
the  continent  to  the  isle  of  Pharos.  Between  tbis  -mole 
ftnd  the  peninsula  of  Lochias  was  the  greater  harbour  i  09 
the  other  side  of  the  mole  was  the  harbour  called  Eunostot^ 
o?  Safe  Return.  The  two  were  connected  with  each 
other  by  two  breaks  in  Che  mole,  crossed  by  tWo  bridges, 
which  could  be  raised  at  pleasure^  Within  the  harbour  of 
Eunostos  was  an  artificial  basin  called  Eibotoe,  %.€.,  the 
Chest,  communicating  with  lake  Mareotis  by  a  canal,  from 
which  a  separate  arm  stretched  eastward  to  the  Canopic 
mouth  of  the  Nile.  On  the  eastern  point  of  the  island  of 
Pharos  was  the  famous  lighthouse,  said  to  have  been  400 
feet  high.  It  was  begun  by  Ptolemy  Soter,  and  finished 
by  his  successor,  Philadelphus.  It  cost  800  talents,  which, 
if  Alexandrian,  is  equivalent  to  X2 48,000.  In  the  time  of 
Diodorus  Siculus  (50  aa),  the  population  of  Alexandria 
tras  estimated  at  300.000  freemen,  with  probably  at  least 
as  many  slaves* 

The  city  was  founded  by  Alexander  the  Great  332  B.C. ; 
but  the  island  of  Pharos-  was  from  an  early  period  a  refuge 
of  Greek  and  Phcenician  sea-rovers,  a  fact  commemorated 
in  the  name  **  Pirates'  Bay,"  given  to  a  deep  indentation 
on  the  north  side  6f  the  island  ;^  and  on  the  mainland 
was  the  little  town  of  Rhacotis,  subsequently  incorporated 
in  the  quarte*  of  that  name.  The  architect  employed  by 
Alexander  Was  the  celebrated  Dinocrates,  who  had  acquired 
a  high  reputation  by  rebuilding  the  temple  of  Diana  at 
Ephesua.  The  new  city  prospered  greatly  as  a  centre  both 
ol  commerce  and  of  learning,  particularly  during  the  reigns 
of  the  earlier  Ptolemies,  to  whose  enlightiened  liberality, 
indeed,  its  liteiuiy  importance  was  largely  due.  But  the 
later  monarchs.of  the  house  of  Lagus  were  mostly  weak 
and  vidotu  men,  under  whom  the  city  declined  in  influence. 
In  80  aa  Ptohsmy  Alexander  bequeathed  his  city  to  the 
Romans ;  but  the  bequest  did  not  immediately  take  efiect 
owing  to  the  civil  oon^iilsions  in  Italy,  into  which  Alexandria 
itself  was  eventually  drawn,  and  it  was  not  until  30  B.  a 
that  the  dty  submitted  to  Augustus.  It  was  by  him  made 
an  imperial  dty,  governed  by  a  prefect. appointed  by  the 
emperor,  whUe.  the  functions  of  the  Alexandrian  senate 
were  suspended,  a  state  of  matters  which  continued  until 
196  A.p.y  when  Severus  restored  its  municipality. 

Alexandria  seems  from  this  time  to  have  regained  its 
old  prosperity,  becoming  an  important  granary  of  Rome, 
whidi,  doubtless,  was  one  of  the  chief  reasons  that  induced 
Augustus  to  place  it  directly  tmder  the  imperial  power. 
In  216  A.Di  the  emperor  CaiacalU  visited  the  city ;  and, 
in  order  to  repay  some  inanlfing  satires  that  the  inhabitants 
had  made  upon  him,  ho  commanded  his  troops  to  pat  to 
4eath  all  youtiia  capable  of  bearing  arms.     This  brutal 


Its  former  splendour,  and  for  a  time  was  esteemed  m 
first  city  in  the  world  after  Roma  As  tilie  pgwer  of  ths 
Caesars  decreased,  however,  ^eir  holdover  Akxaodiia  vai 
weakened^  and  the  city  itself  sufiTored  from  XBtenal  cm- 
motions  and  insurrections,  which  gradually  deBtroysd  its 
importance.  In  &16  it  was  taken  by  Chosroes,  kkg  of 
Persia ;  and  in  640  by  the  Arabians,  under  Amm,  aita 
a  siege  that  Usted  fourteen  months,  during  which  Eene- 
lius,  the  emperor  of  Constantinople,  did  not  send  a  single 
ship  to  its  assistance.  Notwithstanding  the  kesee  tfast  tke 
city  had  sustained,  Amru  was  able  to  write  to  bis  master, 
the  caliph  Omar,  that  he  had  taken  a  city  containing  "4000 
palaces,  4000  bcths,  12,000  dealers  in  fresh  oil,  12,000 
gardeners,  40,000  Jews  who  pay  tribute,  400  thestres  or 
places  of  amusement"  The  following  story,  relsting  to  Ik 
destruction  of  th»  library,  is  told  by  Abulfarsgius  >nJoia 
the  Graminarian,  a  famous  Peripatetic  philosopher,  beicg 
in  Alexandria  at  the  time  of  its  capture,  and  ia  hi^ 
favour  with  Amru,  begged  that  he  would  give  him  tb 
royal  library.  Amru  told  him  that  it  was  not  in  his  povtr 
to  grant  such  a  request,  but  promised  to  write  to  the 
caliph  (oT  his -consent.  Omar,  on  hearing  the  request  d 
his  general,  is  said  ta  have  replied  that  if  thoee  hoob 
contained  the  same  doctrine  witn  the  Zorsn,  they  cooiJ 
be  of.  no  use,  since  the  Koran  ooAtained  all  necoEu; 
truths ;  but  if  they  contained  anything  contrary  to  ^ 
book,  they  ought  to  be  destroyed;  and  therefore,  vbtr 
ever  their  contents  were,  he  ordered  them  to  be  bonit 
Pursuant  to  this  order,  they  were  distributed  among  tb 
public  baths,  of  which  there  was  a  large  number  in  the  dtj, 
where,  for  six  months,  they  served  to  supply  the  fira- 
Shortly  after  its  capture,  Alexandria  again  feD  into  tbs 
hands  of  the  Greeks,  who  took  advantags-<»f  Amn's 
absence  with  the  greater  portion  of  his  army.  Onhearisf 
what  had  happened,  however,  Amru  returned,  and  qaicklj 
regained  possession  of  the  dty.  About  the  yetr  646 
Amru  was  deprived  of  his  government  by  the  caliph  Otb- 
man.  The  Egyptians,  by  whom  Amru  was  greatly  heloTid, 
were  so  mudi  dissatisfied  by  this  act,  and  even  showed 
such  a  tendency  to  revolt,  that  Conatantine,  the  Greek 
emperor,  determined  to  make  an  effort  to  reduce  Alex 
andria.  The  attempt  proved  perfectly  suooesaful,  Maot4 
Constantine's  general,  capturing  the  city  with  inonuidef 
able  I0S&  The  -caliph,  perceiving  his  sustake,  immedla^J 
restored  Amru,  who,  on  his  arrival  in  E^t,  drove  ^ 
Greeks  withih  the  imlls  of  Alexandria,  but  was  od]ji1»c 
to  capture  the  city  after  a  most  obstinate  resistsnoe  by& 
defendera  This  so  exasperated  lum  that  he  coaapJetdj 
demolished  ith  fortifications,  although  he  seems  to  lafe 
spared  the  lives  of  the  inhabitants  aa  far  as  lay  in  lu^ 
power.  Alexandria  now  rapidly  dedined  in  importttc^ 
It  was  captured  by  Andalusian  adventuren  in  823;  by 
the  Moghrebins  in  924,  and  again  in  928.  T3m  VuiUiag 
of  Cairo  in  969,  and^  above  all,  the  discovery  of  the  n»^ 
to  the  East  by  the  Cape  of  Good  Hope  in  1497,  noriy 
ruined  its  commerce;  and  after  this  ve  hear  little  of  tie 
city  until  the  beginning  of  the  present  century. 


Alexander,  the  modem  city,  standa^iartly  00  ^ 
was  the  island  of  Pharos,  now  a  peninsula,  but  B'^'f^ 
the  isthmus  by  which  it  is  connected  with  the  muabd 
This  was  originally  an  artificial  dyke  connenting  t» 
island  with  the  land  opposite ;  but,  through  the  ooostist 
accumulation  of  soil  and  ruins,  it  has  attained  its  prtf^ 
dimensions.  The  principal  public  and  govemmeDt  hail^ 
ings  are  on  the  peninsulsL  The  ancient  city  wss  atstt^ 
on  the  mainland,  adjacent  to  the  modem  tows,  ssd  thtf 
extent  of  the  rains  that  still  exist  sufiSdently  attests  lit 


vBxioQS  ports  the  walls  hftve  lately  been  destroyed  to  make 
way  for  inxprovements.  In  the  Tuikish  quarter  the 
streets  ore  narrow,  izxegular,  and  filthy,  and  the  honsea 
mean  and  ill-built  The  Frank  quarter,  on  the  other 
hand,  presents  the  appearance  of  a  European  town,  having 
bandaome  streets,  and  squares,  and  excellent  shops.  The 
streets  have  been  much  impcoTed  lately  by  being  nearly 
all  paved.  Th^  principal  hotels^  shops,  and  offices  are 
situated  in  the  Great  Square,  the  centre  of  which  forma  a 
yery  agreeable  promenade^  being  planted  with  trees^  and 
well  provided  wi^  seats.  It  h^  also  a  fountain  at  each 
end.  In  the  suburbs  ture  x^umeroua  handsome  villas,  with 
pleasant  gardens.  Among  the  principal  public  buildings 
are  the  palace  of  the  pasha,  the  naval  arsenal,  the  naval 
and  militaiy  hospitals,  custom-house^  bourse,  two  theatres^ 
several  mosques,  churches,  convents^  &a  There  is  an  im- 
portant naw  school,  and  a  numbcur  of  other  edtipational 


institutions.  Amo;ig  the  charities  worthy  of  mention  b 
the  hospital  of  the  Deaooneeses  of  Kaisersworth.  Formerly 
the  town  was  supplied  with  water  by  means  of  the  ancient 
reservoin  formed  under  the  old  city,  which  are  in  many 
cases  as  perfect  now  as  when  first  made,  2000  yeara 
ago*  TSk^  were  annual^  filled  with  water  by  means  of 
the  canal  from  the  Nile,  at  the  time  of  inuodation;  but  a 
^^stem  of  water-works  has  been  formed  by  a  public  com- 
pany, and  a  constant  supply  of  water  is  now  obtained  from 
the  canal  at  some  distance  from  the  town.  The  principal 
streets,  squares,  and  railway  stations,  are  lighted  with  gas. 
Few  of  the  remains  of  the  ancient  dtyare  now  visible^ 
Koet  of  those  that  were  to  bo  seen  a  few  years  ago  have 
eince  dOsappeared^  but  frequently  in  making  excavations 
portions  of  ancient  masonry,  bioken  columns,  and  frag- 
ments of  statues  are  disoovered.  Among  the  best  known 
of  the  afUaent  relics 'are  the  two  obelisks  eommonly  called 
"Cleopatra's  Needles."  They  w^re  originally  brought 
from  Heliopolis  to  Alexandria  in  the  reign  of  Tiberius, 
and  ware  set  Qp  in  front  of  the  temple  of  Caesar.  They 
are  of  red  gcanite,  and  covered  with  hier^lyphics. 
One  is  atHl  standingi  and  is  71  feet  high  and  7  feet  7 
toches  i»  dhnieter  at  the  base.    The  othei^  whidi  is  fallen 


round  tower,,  commonly  called  the  "  Roman  Tower."  Bnt 
the  most  striking  of  the  ancient  monuments  is  the  coli^mn 
styled  *^  Pompey's  FLUar."  It  stands  on  a  mound  at  earth 
about  40  feet  high,  and  has  a  height  of  9&  feet  &  inchesa 
The  shaft  consists  of  a  single  piece  of  red  granite^  and  is 
73  feet  long  and  29  feet  8  inches  in  drcumferenceu  The 
capital  is  Corinthian,  9  feet  high,  and  the  base  is  a  square 
of  about  15  feet  on  each  side.  From  an  inscription  it 
appears  to  have  been  erected  in  honour  of-  the  emperor 
DiocletiaQ,  and  it  was  formerly  surmounted  by  a  statue  of 
that  monarch.  To  the  &  W.  of  the  city  are  the  catacombs, 
which  servted  for  the  burial  of  the  dead,  and  are  formed  by 
ezcavationa  in  the  calcareous  rock  of  which  the  shore  is 
composed.  'Thisy  are  of  great  extent,  and  one  of  the 
chambers  is  remarkable  for  its  elegance.'  •  The  dimate  of 
Alexandria  is  mild  and  salubrious.  The  heata  of  summer 
are  modified  bythe  N*W.  winds  from  the  sea,  nHiich  prevail 
during  nine  months  of  the  year,  the  thermometer  seldom 
rising  above  85^  Fahr.  In  winter  a  good  deal  of  rain  falls, 
and  throughout  the  year  the  atmosphere  is  generally  moist, 
being  saturated  with  a*  saline  yapour  from  tiie  sea^ 

Alelandria  ha»  been  mainly  indebted,  for  its  prosperity 
to  the  advantages  of  ite  position  for  trade.  It  was  this 
thai  first  attra^ed  the  attention  of  its  far-seeing  founder 
to  the  site,  and  its  subsequent  history  in  no  way  belied  his 
<  penetration.  It  soon  rose  to  be  the  most  important  com- 
mercial city  in.  the-  world,  and  the  great  emporiun^  of  trade 
between  Europe  and  the  East.  Subsequently  its  fortunes 
fluctuated  with  those  of  its  possessors,  but  the  great  blow 
to  its  prosperity  waa  the  discovery  of  ^e  route  to  India  by 
the  Cape  of  Qood  Hope,  &nd  under  the  Turka  it  sank  into 
insignificance^  numbering  only  about  60QO^  inhabitants. 
Soon  after  M^hemet  All  became  ruler  oh  Egypt  he- turned 
his  attention  to- the  restoration  of  Alexanclria.  One  of  the 
most  important  wt>r^  that  he  effected  with  thia  view  was 
the  opening  of  the  Mahmoudieh  Canal  in  1820.  This  was 
accomplished  at  a  dost  of  about  £300,000,  and;ior  want  of 
proper  management,  at  a  melancholy  loss  of  human  life. 
It  ia  about  50  milea  in  length,  with  an  average'  width  of 
about  100  feet,  and  communicates  with  the  Bosetta  branch 
of  the  Nile  at  the  village  of  Atfeh.  Since  Alexandria 
became  the  centre  of  the  steam  communication  between 
Europe  and  Indid,  and  the  principal  station  on  the  Over- 
land Route^  its  progress  has  been  rapid.  It  has  now  r^ular 
communication  with  England,  Marseilles,  Brindisi,  Con* 
stantinople,  &o.  In  1851  Mr  Stephenson  was  instructed 
to  form  a  railway  between  Alexandria  and  Cairo,  which 
was  accomplished,  and  the  line  opened  for  traffic,  in  1856. 
This  was  shordy  afterwards  extended  to  Suez,  and  several 
extensions  have  since  been  made  to  the  cotton  districts  of 
the  Delta.  A  short  line  of  railway  (not  belonging  to  the 
government)  connects  the  town  with  Bamleh,  a  sea4)athing 
village  about  7  miles  distant 

Alexandria  has  two  ports,  an  eastern  and  a  western. 
The  latter,  called  also  the  Old  Port,  is  by  far  the  larger 
and  better  of  the  twa  It  extends  from  the  town  west- 
ward to  Marabout,  nearly  0  miles,  and  is  about  a  nule  and 
a-half  in  width.  It  has  three  principal  entiances.  The 
first,  or  that  nearest  the  dty,  has  about  17  feet  of  water, 
but  is  narrow  and  difficult,  of  access,  and  only  used  by 
small  vessels  and  boats.  The  second  or  middle,  which  is 
also  the  principal  entrance,  is  about  a  quarter  of  a  mile 
wide,  and  has,  where  shallowest,  27  feet  of  water.  The 
eastern  side  of  this  entrance  is  marked  by  buoys,  and  there 
are  landmarks  for  guiding  to  the  chann^  The  third  or 
veatem  entrance  Ima  its  western  boundary  about  three* 


to  the  town  in  from  22  to  40  feet  of  vater.  Further  im- 
provements^  in  coarse  of  constroction  by  a  firm  of  EnglUh 
contractors  (at  a  cost  to  tho  Egyptian  government  of  Uttle 
short  of  two  milliona  sterling),  will'  eventually  render  thia 
one  of  the  finest  and  most  capacioos  harbours  on  the  Medi- 
terranean. Among  these  ar^  the  formation  of  a  breakwater, 
extending  tn  a  southwesterly  direction  paiallel  to  the 
shore  for  2550  yards  south-west  of  the  lighthouse  on  Cape 
Eunostos;  a  mole,  springing  from  the  shore,  and  extending 
10  a  northerly  direction  for  1 100  yards,  and  having  a  width 
of  about  100  feet^  and  the  construction  of  nearly  3  miles 
of  quays  and  wharves,  for  vessels  of  the  largest  size,  and 
wiih  railway  connection.  The  foundation  •  stone  of  the* 
breakwater  was  laid  by  the  viceroy  on  16th  May  1871. 
The  area  of  deep  water,  30  feet  and  upwards,  enclosed 
within  the  outer  breakwater,  is  1400  acres;  the  area  of 
28  feet  -of  watbr,  enclosed  by  the  harbour  mole,  will  be 
177  acpea  The  workshops  of  the  company  are  at  the 
quarries  of  Mez,  about  3  miles  west  of  the  town.  In 
the  harbour  is  a  magnificeni  floating  dock,  nearly  500 
feet  long  and  100  feet  broad.  The  old  lighthouse,  od 
the  site  of  tha  ancient  Pharos,  having  been  found  insufS- 
cient,  a  new  lighthouse  has  been  erected  on  Raa-el-teeo 
(1842),  bearing  a  one-minute  revolving  light,. visible  at  a 
distance  of  20  milea  The  eastern  or  new  port,  formerly 
the  only  port  open  to  Christians,  is  now  little  used;  being 
exposed  to  the  uortherly  gales,  and  having  very  limited 
space  for  anonorage. 

lu  18^1  the  total  value  of  the  exports  was  £2,638.822^  lod  la 
1871  this  had  risen  to  i:i0,251,$08,  of  which  £7,706,442  was  to 
CD<;l.ind  Tlie  value  of  the  imports  for  the  latter  year  was 
£5,763.020.  of  which  £2,469,026  was  from  EDgland.  The  pno- 
cipal  articles  of  export  were  cotton  (£6,402,756),  cotton  seed 
(£1,008.278),  beao/(£753,462),  corn  (£573,766),  sugar  (:£379, 456), 
gums  ^£307,932),  coffee  (£122,110),  ivory,  wool,  linseed,  senna, 
and  olncr  drugs.  The  principal  articles  of  import  were  manufac- 
tured goods  (£1.695,870),  wool  (£307,495),  oUs  (£251,158),  wijies 
and  Licmeurs  (£239,944),  raw  silk,  froita  Doling  that  year  there 
CDtereu  1841  eaiimg  vesseb  and  883  steam  vessda  wit£  cargoes, 
and  143  sailing  vesseb  and  54  steam  vessels  in  hallsst;  and  uiere 
left  1085  sailing  vessels  and  843  steam  vessels  with  cargoes,  and 
797  sailinff  vessels  and  62  steam  vessels  tn  ballast  'Hie  total 
tonnage  of  the  vessels  that  entered  was  1,262,602;  and  that  left, 
1.267,381.  '  The  opening  of  the  Suez-Canal  will  no  doubt  serve  to 
withdraw  a  portion  of  the  traffic  from  Alexandria,  but  th^  improve- 
ments that  are  now  being  made  on  its  harbour,  and  its*direct  rail- 
way communication  "With  8uez,-mast  still  give  it  certain  advantages 
over  the  other  route,  while  it  must  continae  to'be  the  great  emporiom 
for  the  rapidly  extending  trade  of  Egypt  itsell 

The  pppi|Iation  of  Alexandria  is  of  a  very  mixed  cha- 
racter,^co^sisting,  besides  the  native  Turks  and  Arabs,  of 
Armenians,  Greeks,  Syrians,  Italians,  French,  E^ogUsh, 
Germans,  dec.  At  one  time  the  ancient  city  is  belloTed  to 
have  contained  600,000  inhabitants;  but  at  the  beginning 
of  this  century  the  number  probably  did  not  exceed 
6000.  In  1825  this  had  increased  to  16,000,  in  1840  to 
60,000,  and  in  1871  to  219,602,  of  whom  53,829  were 
foreigners. 

ALEXANDRIA,  a  town  of  Scotland,  in  the  parish  of 
Bonhill,  Dumbartonshire,  pleasantly  situated  on  the  we^ 
bank  of  the  river  Leven,  about  3  miles  from  Dumbarton, 
with  which  it  ia  connected  by  a  branch  railway.  It  is  a 
place  of  comparatively  recent  growth,  owing  its  origin 
almost  entirely  to  tho  cotton  print  and  bleach  i  rig-  works  of 
the  vicinity,  for  which  there  ia  an  abundant  supply  of 
^cellent  water.     Population  (1 87 1 ),  4660. 

ALEXANDRIA,  a  town  and  [lort  of  entry  of  the  United 
States,  capital  of  Alexandria  county,  Virginia,  m  beautifully 
wtuated  on  the  right  bank  of  the  Potomnc,  7  miles  below 
Washington.     It  is  neat  and  weU-built,  with  a  good  ba> 


Washington  by  railway.     Population  (1870),  IS,576. 

ALEXANDRIAN  MS.  ICocUx  Alex€mdrinw\iJbQraaiA 
given  to  a  Greek  manuscript  of  the  Old  and  NewTesu- 
menta,  now  in  the  British  MuseunL  This  celebrated 
MS.  ia  knowD  to  biblical  scholars  as  Codei  A  This 
abbreviation  of  Alexandrinua  was  first  employed  by  Bishop 
Walton  ta  indicate  the  various  readings  of  this  MS.,  fip> 
pended  to  the  text  of  the  Septuagint  and  of  tiie  Nev 
Testament  in  hia  ereat  Polyglott  Bible,  and  was  adopted 
by  Wetstein  in  confonnity  with  an  arrangement,  since  fo]- 
h)wed  by  all  editons  of  ihe  Septuagint  and  Greek  Test» 
ment,  by  which  the  capital  letters  of  the  alphabet  are 
applied  to  designate  the  uncial  MSS.  of  the  Greek  Bibk. 
The  MS.  was  presented  m  the  year  1628  to  KijDg  Charles 
L  through  his  ambassador  at  the  Porte,  Sir  Thomas  Bowe, 
by  CyriUua  Lucaris,  patriarch  of  Constantinople  Then 
seems  no  good  reason  to  doubt  that  Cyrillus  had  brought 
the  document  from  Alexandria,  where  he  had  held  the 
office  of  patriarch,  although  Wetstein  is  of  opinion,  upcn 
what  seems  inadequate  evidence,  (hat  he  procnired  it  L'cs 
the  monastery  of  Mount  Athos,  where  he  had  resided  prir 
to  hia  coming  to  Alexandria.  It  was  traasfeired  io  17^ 
from  the  king's  private  library  to  that  of  our  natioiui 
museum,  where  the  volume  containing  the  text  of  the  Nt^ 
Testament  is  now,  or  was  lately,  open  to  public  inspecti' : 
under  a  glass  ease.  The  entire  MS.  consbta  of  four  s::i 
folio  volumes,  ^hree  of  which  contain  the  test  of  the  Oi, 
and  one  that  of  the  New  Testament  The  portion,  b^' 
ever,  containing  the  Old  Testament  is  more  complete  \kJ 
that  which  contains  the  New,  the  lacuna  in  the  fom^ 
occurring  chiefly  in  the  book  of  Psalms ;  while  b  the  Net 
Testament  the  following  portions  are  wanting— viz.,  tL> 
whole  of  Matthev/s  Gospel  up  to  chap.  zxv.  6,  hem  J' ' 
vi  50  to  viu.  52,  and  from  2  Cor.  iv.  13  io  xii  6.  Oc:^ 
sionally,  abo,  single  letters,  as  weU  as  tha  titles  oi  ceiUi' 
divisions,  have  been  destroyed  by  the  opeiations  of  t 
bookbinder.  The  material  of  which  the  m^  is  comp'^ 
L9  very  thin  vellum,  the  page  being  about  13  inches  hir: 
by  10  broad,  containing  from  50  to  52  linea  in  each  po^ 
each  line  consisting  of  about  20  letteia.  The  numb:  i 
pages  ia  773,  pf  which  640  arfe  occupied  with  the  text  i 
the  OJid  Testament,  and  133  with  that  of  the  New,  Th 
characters  are  tinoo/,  but  larger  than  in  the  VaticiD  MS 
R  There  are  no  accents  or  breathings^  no  spaces  hetwec 
the  letters  or  words  save  at  the  end  of  a  paragraph;  ^^ 
the  contractions,  which  are  not  numerous,  are  only  such  ^' 
are  found  in  tha  oldest  MSS.,  and  are  indicated  bjaii^ 
drawn  over  tho  word  which  is  abbreriatdd,  as  01^  • ' 
®€6%,  The  phnctuation  consists  of  a  point  placed  tt  t^c* 
end  of  a  sentence,  usually  on  a  level  with  the  top^  tb 
preceding  letter.  Aa  regards  the  date  of  the  AfS.  vcr 
opposite  opinions  have  been  held.  •  One  critic  placed  it  ^ 
low  down  a3  the  lOth  century,  but  this  suppositioo  b? 
been  Justly  characterised  by  Tregelles  as  so  opposed  t^^  ^ 
thai  ia  known  of  paksography  as  not  to  deserve  a  seri^ 
refutation.  From  the  circumstance  that  the  MSL  doea  ^_ ' 
exhibit  any  tracbS  of  siickomOr^^A  mode  of  arrao^cg  tiK 
text  in  lines  consisting  of  a  larger  or  smaller  nnsiber  ci 
words,  at  the  end  of  which  the  reader  was  to  p^-'- 
which  was  applied  to  the  Pauline  epistles  by  Euthaaos  > 
Alexandria  in  the  year  453,  and  which  soon  caiEi?  i^^ 
goo  oral  use — it  has  bfieiv  inferred  that  the  MS.  b  ^^  ■- 
later  dafo  than  the  middle  of  tho  5th  cetituiy.  A^^  f  * 
presence,  in  the  text  of  the  Goapela  of  the  aSh^^'^, 
acctiona  and  Eusebian  canons,  and  of  the  e^^  ^* 
Atbauasiaa  (who  died  in  373)  to  Jfarcellinas,  whici^ 
prefLxed  to  tha  Psalma,  fihowa  that  it  could  not  he  J^^ 


Uie  DtQ  cencuiy,  ana  UU8  aaie  u  now  generauy  acqiiiescea 
in  by  8ch(dara.  There  is  an  Arabic  inscription,  indeed, 
imtten  t>n  the  page  which  contains  the  list  of  the  various 
boriks  of  the  Old  and  New  Testament,  which  states  tbst 
the  MS.  was  written  by  the  hand  of  the  martyr  Thccla, 
t?bile  a  Latin  inscription  by  Cyril  himself  gives  the  tradi- 
tion that  the  Thecla  who  wrote  the  MS.  was  a  noble 
Eg}'pti.'in  lady  who  lived  shortly  after  the  Council  of  Nice. 
No  reliauce,  however,  can  be  placed  on  these  statements, 
for,  according  to  Scrivener, 

"Trtgrllcs  explains  the  origin  of  the  Arabic  inscription  on  tihich 
Cyril'i  Btatemejit  appears  to  rest,  by  remarking  tbnt  the  New 
Tt^taneiit  in  our  Ms.  at  present  comroenccf  with  lAitt  xxt.  6, 
ll)i«  lA.%on  <UAtt.  xzv.  1-13)  being  that  ajtpciiUed  ly  the  Ortck 
Church  for  tkt/eUival  of  SI  Theda.  The  Egyptian,  therefore,  who 
vrote  t)ii8  Anihic  note,  ohservins  the  nonio  of  ThocU  in  the  now 
imMilatfrt  upper  niarpn  of  the  codex,  where  such  mbrical  notes  are 
ronimonly  plstocil  by  later  hawU,  hastily  concluded  that  she  wrote 
Uie  bctok,  and  thus  hM  perrilexed  our  biblical  critics.  It  is  hardly 
too  ijinch  to  say  ihat  Trcgcllcs's  shrewd  conjecture  seems  to  be  cer- 
tain, almost  to  demonstration." 

This  MS.  contains  the  last  twelve  verses  of  St  Marh's 
Qo.<ii>el.  It  is  defective  in  that  part  of  St  John's  Qospel 
where  the  perieopd  adulUras  occurs  in  the  ordihary  text, 
but  Scrivener  shows  by  an  enumeration  of  the  letters 
m  each  page  that  the  two  missing  leaves  did  not  contain 
the  suspected  passagei  It  is  almost  unnecessary  to  say 
that  1  Jnhn  v  7  is  not  found  in  this  or  in  any  uncial  MS. 
of  the  New  Testament  The  reading  of  the  MS.  in 
1  Tim.  ill  16  has  given  rise  to  a  good  deal  of  discussion. 
Woide  in  his  fac-simile  edition  gave  the  reading  02  for 
d£OS.  The  element  of  uncertainty  was  whether  the  cross 
bar  of  the  theta  had  not  been  added  by  a  later  hand,  so  that 
the  onginal  readfug  may  have  been  OS.  Bishop  Ellicott 
carefuHy  examined  the  passage  with  the  aid  of  a  strong 
lens,  and  the  result  of  Im  investigation,  as  given  in  a  note 
ftppcndecLto  his  Critical  Commentary  on  First  Timothy,  in 
his  edition  of  the  Pastoral  Epistles,  was  to  satisfy  him 
that  the  onginal  reading  |ras  6^,  the  cross  bar  of  the  theta 
having  anson  from  the  central  line  of  c  in  the  word 
ivv€p€ia,  which  is  directly  opposite,  shining  through  the 
leaf,  and  being  mistaken  by  a  scnbe  for  part  of  the  theta, 
end  being  touched  up  accordingly, — a  view  which  was 
maintainMl  by  WetsteiiL  On  the  other  hand,  both  Tregelles 
sod  Scrivener,  who  made  the  same  investigation,  are  of 
opinion  that  the  stroke  of  the  epsilon  cuts  the  theta  much 
too  high  to  be  mistaken  by  any  ordinary  scribe  for  the 
cross  bar  of  tlie  theta.  When  cntioa  of  such  distinguished 
re])utation  differ,  the  question  of  the  original  reading  will 
probably  remain  for  ever  lucertain. 

The  first  use  that  was  made  of  the  MS.  for  critical 
purposes  was*  by  Bishop  Walton,  who  had  the  various  read- 
&g8  which  it  presents  inadrted  in  his  great  Polyglott  Bible, 
rnder  the  texts  of  the  Septuagmt  and  New  Testament 
respectively.  It  was  collated  by  both  Mill  and  Wetstein 
for  their  editions  of  the  Greek  Testament  In  1786  the 
New  Testament  was  published  in  a  fac-simile  edition  by 
Dr  Woide.  at  that  titfie  libranan  to  the  British  Museuin; 
the  ^ypca  of  this  edition  were  cut  so  as  to  represent*  the 
general  appearance  of  the  letters  and  the  edition  exhibits 
the  MS.  page  for  jwge,  line  for  line,  and  letter  for  letter. 
The  work  was  ao(S)mpanied  by  valuable  prolegomena  on 
the  history,  age,  d^c.,  of  the  MS.;  aifd  is  allowed  to  have 
heen  exeaited  with  remarkable  accuracy:  lit  1828  the 
^ev.  U.  IL  Baber  completed  the  publication  of  tfie  Old 
TesUtment  p(3ttion  in  three  large  folio  volumes  (1816-1828) 
^  in  fao-aknile^  with  useful  prolegomena  and  notes. 


4in  ea.  oi  lue  oepiuagini,  p.  d:;,  sq,)  m  loou  tne  text 
of  the  New  Testament  was  published  in  comn«)n  t3rpe  by 
R  H.  Cowper,  the  defective  portions  being  supplied  from 
Kiiatcr's  edition  of  Mill's  Greek  Testament,  and  some 
inaccuracies  in  Woide's  edition  corrected  from  the  origmaL 
In  18G4  there  was  published  at  Oxford,  under  the  editor- 
ship of  Mr  Hansell,  the  text  of  the  Codex  Alexandnntis^ 
along  with  that  of  three  of  the  most  ancient  MSS.,  vu., 
Codd.  B,  C,  D,  with  the  Dublin  Cod.  Z,  and  a  coUation  of 
the  Cod.  Sinaiticus.  The  work  is  arranged  in  parallel 
columns,  and  thus  presents,  at  one  view,  the  readings  of 
four  of  our  earliest  authorities  for  the  text  of  the  New 
Testament  (f.  c) 

For  more  tninntc  information  regarding  this  MS.  we  refer  to  the 
prolegomena  of  Woide  and  Baber;  to  Scnvcner's  Introduetion  to  the 
Crittcim  of  the  Nrw  Testament^  Cambndge,  1861 ;  to  the  fourth 
Tolunie  of  Horno'i  liUroduclion  to  the  New  Testament,  by  Tregeile». 
London,  1866;  and  to  Davidson'!  Biblical  Cnlidsm,  toI.  ii.,  EiMu 
buTgh,  1852.  We  tnl^in  a  list  of  the  books  of  the  Old  and  New 
Testament  in  the  order  in 'which  they  are  found  in  the  MS.  :— 


Tom.  I 


E^o3oi  Atyvrrov 

AfVITMOV     

Apttf/itfi 

afvr«poroM">v 
In^ovs  Navi|...    . 


KfHTOI 

?ove   .. 


Genesis. 

K\'odus. 

liCviticiia. 
.  Numbers. 

Deuteronomy. 

Joshua,  son  of 
Nan. 
..Judges. 
..KutL 


BctfiAfiMva'         .Samnel   I    'or 

Kings  1.) 
Ba^<A«iMv  B*         Sannel  II.  (or 

Kings  n.) 
^aaiXtiu¥  y'    Kings  I.  (or  III  > 
Bofl-iAfi^y  V     Kines  II.  (or  IV  > 
napoAtiwoiJitttttp  a'  uhronicles .' 
TlapaAuvoMyvp  ff  Chronicles  1 1 


Toai.  !I. 


ilfffte: Hovca. 

AfU0i Amos. 

Mixaia9 ^licah. 

l»i»A Joel. 

AB5ffxov Obadiah. 

Iwras Jonah. 

Naov/«     Nahnm. 

AtiBoKoun, Habakknk. 

So^oifiaf Zephanialu 

A77CUOS  Hofgai. 

2UiX(ip»' ^Zecbahnh. 

MoAaxiBS MalachL 

Hffaias.     .«. Isaiah. 

Upt^ttas     Jeremiah. 

Bapovx  •■••  Baruch. 

Bpjiyot Lamentations. 


Eri^ToAif  Uptfiiov  Epistle  of  Jere 
raiah 

U(fKfn\'  .         .  ^.zekiel. 

Aavii|\ Daniel. 

ta^np.     Esther. 

TwB«T Tobit 

loi/Scitf Judith. 

Eff-dposa' ..Esdras  I. 

E^dpos/S' Esdna  IL,  in- 
cluding N«f/ua,  and  part  of 
the  canonical  Book  of  JCzra. 

MoiracajSawr  a'. . . . .  Maccabees  1 . 

MoJcicaBaiwr/l'..... Maccabees  II 

MaKKti$aiw¥  7'   ...Maccabees  1 1 1 

MaxKafiaiww  f Maccabees  IV 


Ibik  III. 

Affarotf-iov  EvirroAv Epistle  of  Athanosins  to  MarcelliAttS  on 

the  Psalms. 
Ev'Tff/Stov  TitoBf^tts  (sk) ..  Hypothesis  of  Eosehias  on  the  Psalms. 

VaArqpiov  ^f T*  Q9m» Psalms  151,  Plymns  15. 

Iv0....r. Job. 

Uapoi/iuu Proverbs. 

EKKKno-teumis Eodesiastes. 

AfffAo,  A^fiartfv Canticlea. 

lo^m  loKoiu»rr§i Wisdom  of  Solomon. 

Xoi^ta  U|tf-ev  wev  2ipax**—Eocle8iasticu8^  or  Wisdom  of  JfliQ%  sod 

of  Sirsch. 

Toil  IV. 

tiM^tXioy  Kara  MartfaMv  Matthew. 
Zuayytkiov  Kara  M2^>ic0r...Marktf 
Evayy*\iop  Kara  Aotfiraj'...hnke. 
Ei;a77cA.ior  Kara  Ittarniw  John. 

npa^tts  AsoaroKmw Acts  of  the  Aposflei. 

EwtaroKat  KaffoKtKOA  C  -.Seven  Cathohc  Epistles,  viz.,  1  of  Jamet^ 
2  of  Peter,  3  of  John,  and  1  of  Jade. 

ZrtffToXeu  IlavAov  if Fourteen  Epistles  of  PaoL 

AvoiraAinfrix  Itaavyov Revelation  of  John. 

KAT)/««rrof  EittaroXn  a  1st  Epistle  of  Clement  to  the  Corfathlaaa 
KAi7/ifvror  EvioroKii  ff  ...2d  Epistle  of  Clement  to  the  Corinthians. 
▼oeA/aoi  loKofAmtrros  V  ••     Eight  Psoiins  of  Solomon 


1—19 


tXXK^VUiMXtta. 


about  the  time  when  Greece,  in  losing  her  national  inde- 
pendence, lost  also  her  intellectual  supremacy,  was  in  every 
way  admiraf^ly  adapted  for  becoming  the  new  centre  of  the 
world's  activity  and  thought  Its  situation  brought  it  into 
commercial  re^tions  with  all  the  nations  lying  around  the 
Mediterranean,  and  at  the  same  time  render^  it  the  one 
commnnicating  link  with  the  wealth  and  civilisation  of  the 
East  The  gr^t  natural  advantages  it  thus  ei\joyed 
were  artificially  increased  to  an  'enormous  extent  by  the 
care  of  the  sovereigns  of  Egypt  Ptolemy  Soter  (reigned 
306-285  B.O.),  to  whom,  in  the  general  dis^bution  of 
Alexander's  conquests,  this  kingdom  had  fallen^  began  to 
draw  around  him  f  rdb  various  parts  of  Greece  a  cirde  of 
men  eminent  in  literature  and  philosophy.  To  these  he 
gave  every  facUity  for  the  prosecution  of  their  learned 
researches.  Under  the  inspiration  of  his  friend  Demetrius 
Phalereuflil  the  Athenian  orator,  this  Ptolemy  laid  the 
foundations  of  the  great  library,  and  originated  the  keen 
search  for  all  written  works,  which  resulted  in  the  forma* 
tion  of  a  collection  such  as  the  world  has  seldom  seen. 
He  also  built,  for  the  convenience  of  his  men  of  letters, 
the  Museum,  in  which,  maintained  by  the  royal  bounty, 
they  resided,  studieo,  and  taught  This  Museum  or  academy 
of  science  was  in  many  respects  not  unlike  a  modem  univer- 
sity. The  work  thus  begun  by  Ptolemy  Soter  was  earned 
on  vigorously  by  his  descendants,  in  particular  by  his  two 
immediate  successors,  Ptolemy  Philadelphus  and  Ptolemy 
EuergQtes.  Philadelphus  (285-247  aa),  whose  librarian 
was  the  celebrated  Callimachus,  bought  up  all  Aristotle's 
.  collection  of  books,  and  also  introduced  a  number  of  Jewish 
and  Egyptian  works.  Among  these  appears  to  have  been 
a  portion  of  the  Septuagjnt  Euergetes  (247-222  b.o.} 
largely  iaspeased  the  libraiy  by  seizing  on  the  original 
editions  of  the  dramatists  laid  up  in  the  Athenian  archives, 
and  by  compelling  all  travellers  who  arrived  in  Alexandria 
to  leave  a  copy  of  any  work  they  possessed. 

The  intellectual  movement  so  originated  extended*  over 
a  long  period  of  years.  If  we  date  its  rise  from  the  4Ui 
century  B.a,  at  the  time  of  the  fall  of  Gseece  and  the 
foundation  of  the  Grseco-Macedonian  empire,  we  must  look 
for  its  final  dissolution  in  the  7th  century  of  the  Cluistian 
era,  at  the  time  of  l^e  fall  of  Alexandna  and  the  rise  of 
the  Mahometan  power.  But  this  very  long  period  falls-into 
two  divisions.  The  first,  extending  from  about  306  B.a 
to  about  SO  aa,  indudes  the  time  from  the  foundation  of 
the  Ptolemaic  dynasty  to  its  final  suljngation  by  the 
Romans;  the  second  extends  from  SO  B.a  to  640  ▲.D. 
The  characteristic  features  of  these  divisions  are  very  clearly 
marked,  and  their  difference  affords  an  explanation  of  the 
variety  and  vagueness  of  meaning  attadbing  to  the  term 
Alexandrian  School  In  the  first  of  the  two  periods  the 
intellectual  activity  was  of  a  purely  literary  and  sdentifio 
nature.  It  was  an  attempt  to  continue  and  develop,  under 
new  conditions,  the  old  Hdlenic  culture.  This  direction 
of  effort  was  particularly  n<jticeable  under  the  early  Ptole- 
mies, Alexandria  being  then  almost  the  only  home  in  the 
world  for  pure  literature.  During  the  last  o^ntury  and  a 
half  before  the  Christian  era,  the  school,  as  it  might  be 
ealled,  began  to  break  up  and  to  lose  ita  individuality* 
This  was  due  partly  to  the  state  of  governtneot  under  some 
of  the  later  Ptolemies,  partly  to  the  formation  of  new  lite- 
rary drcles  in  Rhodes,  Syria,  &c,  whose  supporters,  though 
fetaining  the  Alexandrian  peculiarities,  could  ecarcely  be 
included  in  the  Alexandrian  school  Tie  loaa  of  active 
life,  consequent  on  this  gradual  dissolution,  wag  much  in- 
•creased  when  Alexandria  fell  under  Roman  sway     Then 


second  grand  outburst  of  intellectual  life.  The  newIDOT^ 
ment  was  not  in  the  old  direction — ^bad,  indeed,  nothing 
in  common  with  it  With  its  character  largely  diteniiiiied 
by  Jewish  dements,  and  even  more  by  contsct  with  the 
dogmas  of  Christianity,  this  second  Alexsndhan  school 
resulted  in  the  speculative  philosophy  of  the  Neo-Platonisu 
and  the  religious  philosophy,  of  the  Gnostics  and  earlj 
church  fathers. 

There  appear,  therefore,  to  be  at  least  two  definite  slgDi- 
fications  of  the  title  Alexandrian  School;  or  lather,  there 
are  two  Alexandrian  schools,  distinct  both  chronologicaQj 
and  in  substance.  The  one  is  the  Alexandrian  school  d 
poetry  and  sdence,  the  other  the  Alexandrian  school  oi 
philosophy.  As  regards  the  use  of  the  word  "scboorto 
denote  these  movements,  it  must  be  observed  that  tfaet^ 
is  mideading.  It  has  not  the  sa  me  meaning  as  ^irhea 
applied  to  the  Academics  or  Penpatetics,  the 'Stoics  c( 
Epicureans.  These  consisted  of  a  cwnpany  united  bj 
holding  in  common  certain  speculative  prina^  les^byha^iiii 
the  same  theoiy  of  things.  There  was  nothing  at  a  tl  cor 
responding  to  this  among  the  Alexandrians,  in  htentsR 
their  activities  were  directed  to  the  most  diyeree  objdctgj 
they  have  only  in  common  a  certain  spirit  or  fora 
There  was  amon^them  no  definite  system  of  philoso{^f 
Even  in  the  later  schools  of  philosophy  proper  then  ii 
found  a  community  rather  of  tendency  Uian  of  definite 
result  or  of  fixed  principles. 

AUxandrian  School  of  Uteratttn, — ^The  generd  chancta 
of  the  literature  of  the  achool  appears  as  the  necessary  c» 
sequence  of  the  state  of  a&irs  brought  about  by  the  fsH 
of  Greek  nationality  and  independence.  The  great  wo^ 
of  Hie  GrecJc  mind  had  formerly  been  the  products  i  i 
fresh  life  of  nature  and  perfect  freedom  of  thought  AT 
their  hymns,  epics,  and  histories  were  bound  up  with  tbea 
individuality  as  a  free  people.  But  the  Macedonian  oofr 
quest  at  Chaeronea  brought  about  a  complete  dissolutiMi  a 
this  Greek  life  in  all  its  relations,  private  and  poHtusI 
The  full,  genial  spirit  of  Greek  thought  vanished  wte 
freedom  was  lost,  with  whidi  it  was  inseparably  unit* 
A  substitute  for  this  originality  was  found  at  Alexandm  d 
learned  research,  extended  and  multifarious  knovledg^ 
Amply  provided  with  means  for  acquiring  infonnati(Ni,sLi 
under  the  watchful  oare  of  a  great  monarch,  the  Al^ 
diians  reetdily  took  this  new  direction  in  literature.  ^^ 
all  the  great  objects  removed  which  could  excite  a  tzti 
spirit  of  poetry,  they  devoted  themsdves  to  m-- 
researches  in  aU  sciences  subordinate  to  literature  prop^ 
They  studied  criticism,^  grammar,  proeody  and  iw»j 
antiquities  and  mythologyr  The  remits  of  this  8t8<Jf 
constantly  appear  in  their  productions.  Their  works  v?^ 
never  natioiw5,  never  addressed  to  a  people,  but  to  a  ci't* 
of  learned  men.  Moreover,  the  very  fact  of  being  ob^ 
the  protection,  and,  as  it  were,  in  the  pay  of  an  abec^tv 
monarch,  was  damaging  to  the  character  of  their  liteiat^ 
There  was  introduced  into  it  a  courtly  dement,  clear  w^ 
of  which,  with  all  ita  accompaniments,  ^re  found  is  {^ 
extant  worts  of  the  schooL  One  other  fact»  not  to  bi  ■  '^ 
gotten  in  forming  a  goneral  estimate  of  the  Uteraii  ^-J 
of  their  productiong,  is,  that  the  same  writer  was  fi^"^^-^'^ 
or  almoat  always  -distinguished  iji  several  epecsal  Ki-^^'*^ 
The  most  renowned  poets  were  at  the  same  tiaift  ^^  ^ 
culture  and  scieQce,  critica,  ajth8eologists>,  astr^JOvja^^^ 
physidana.  To  auth  writers  the  pocti*^  form  «*  n*"*^ 
ft  convenient  vehido  for  the  expodtson  of  scieflca.      ^ 

The  forma  of  poetical  composition  chiefly  cdtivit*;  fJ 
the  AleKiDdriauB  were  cdic  and  lyric  or  d^ft^    ^'^ 


geueraUy  aome  of  the  weU-known  myths,  in  the  expoeition 
of  whi(^  the  ^ter  could  exhibit  the  .full  extent  of  his 
learning  and  lite  perfect  command  of  Tene.  These  poems 
ve  in  a  sense  valuable  as  repertories  of  anti(^uitiee;  but 
their  style-  is  on  the  whole  bad,  and  infinite  patience  is 
required  to  clear  up  their  numerous  and  obscure  allusions. 
The  best  extant  specimen  is  the  Argonautica  of  ApoUonius 
Rhodius;  the  most  characte^;istic  is  the  AUxandra  or  Cat- 
4andra  of  Lycophron,  the .  obscurity  of  which  is  almost 
proverbiaL 

The  subjects  of  didactic  epics  were  very  numerous ;  they 
^em  to  have  depended  on  the  special  knowledge  posstitoed 
by  the  writers,  who  used  verse  aa  a  form  for  unfolding 
their  information.  Some,  eg.,  the  lost  poem  of  Callimachus, 
called  Atna,  were  on  the  origin  of  myths  and  religious 
obecrvances;  others  were  on  special  sciences.  Thus  we 
havo  two  poems  of  Aratus,  who,  though  not  resident  at 
Alezandriay  was  so  thoroughly  iiflbued  with  the  Alexan- 
drian spirit  as  to  be  with  reason  included  in  the  school ; 
the  one  is  an  easay  on  astronomy,  the  other  an  account  of 
the  sighs  of  the  weather.  Nicander  of  Colophon  has  also 
left  us  two  epics,  one  on  remedies  for  poisons,  the  other  on 
the  bi^  ol  venomous  beastsL  Of  many  other  epic  poets 
only  the  names  are  known,  as  Dicsearchus,  Euphorion, 
KhLmus,  Dionysius,  Oppianus.  The  spirit  of  all  their 
productions  is  the  same,  that  of  learned  research.  They 
are  distinguished  by  arUstic  form,  purity  of  expression, 
and  strict  attentioii  to  the  laws  of  metre  ^nd  prosody, 
qualities  which,  however  good  in  themselves,  do  not  com- 
pensate for  want  of  originality,  freshness,  and  power. 

In  their  lyric  and  elegiac  poetry  there  is  much  worthy 
of  adiniiation.  The  specimens  we  possess  are  not  devoid 
of  talent  or  of  a  certain  happy  art  of  expression.  Tet,  for 
the  most  i>art  they  either  relate  to  objects  thoro^ghly 
incapable  ai  poetic  treatment,  where  the  writer's  endeavour 
is  rather  to  expound  the  matter  fully  than  to  render  it 
poetically  beautiful,  or  else  expend  themselves  on  short 
isolated'  sulgects,  generally  myths,  and  are  erotic  in  char 
racter.  The  earliest  <^  the  elegiac  poets  was  Philetas,  the 
sweet  singer  of  Coa  But  the  most  distinguished  was  Calli- 
machus^ undoubtedly  the  greatest  of  the  Alexandrian 
poets.  Of  his  numerous  works  there  remain  to 'us  only 
a  few  hymns,  epi^prams,  and  fragments  of  elegies.  Other 
lyric  poets  were  Phanodes,  Hermesianaic,  Alexander  of 
^tolia,  and  Lycophron. 

Some  of  the  best  productions  of  the  school  were  their 
epigraiyis.  Of  these  we  have  several  specimens,  and  the 
art  of  composing  thorn  seems  to  have  .been  assiduously 
cultivated,  aa  might  naturally  be  expected  from  the  court 
life  of  the  poets,  and  their  constant  endeavours  after  terse- 
aess  and  neatness  ol  expression.  Of  kindred  charac^r 
were  the  parodies  and '  satirical  poems,  of  which  the  best 
examples  were  the  StXXot  of  Timoa 

Dramatic  poetry  appears  to  have  flourished  to  some  extent 
There  are  still  extant  three  or  four  varying  lists  of  the  seven 
great-  dramatists  who  composed  the  Pleiad  of  Alexandria. 
Their  works,  perhaps  not  unfortunately,  have  perished.  A 
radSr  kind  of  drama,  the  amoebsean  verse,  or  bucolic  mime, 
developed  into  the  only  pure  stream  of  genial  poetry  found 
in  the  Alexandrian  School,  the  Idylls  of  Theocritua  The 
name  of  these  poems  preserves  their  original  idea;  they 
Were  pictvres  of  fresh  country  life. 

The  most  interesting  fact  connected  with  this  Alexan- 
drian' |)oetiy  4s  the  {K>werful  influence  it  exercised  on 
£oinan  literature.  That  ^literature,  especially  in  the 
Augustan  age,  is  not'  to  be  thoroughly  understood  without 
dne  appreciation  of  the  character  of  the  Alexandrian  School 


to  be  a  power  in  the  world,  it  must  be  handec    i 
,  posterity  in  a  form  capable  of  being  under8t<    : 
was  the  task  b^gun  and  carried  out  by  the  A    i 
mtica      These  men  did  not  merely  collect  y 
sought  to  arrange  them,  to  subject  the  texts  tc    ; 
and  to  explain  any  allusion  or  reference  in  then    ; 
a  later  date  might  becoma  obscure.     The  comp    I 
logical  examination  of  any  work  consisted,  ac 
them,  of  the  following  processes : — SuopBiMrvs,  ar 
of  the  text;  dyayioiKrts,  settlement  of  accents;  re,    i 
of  forms,  syntax;  ^£77170-19,  explaxuition  either  0    1 
things ;  and  finally,  Kpurc«,  judgment  on  the  autl    1 
work,  including  all  questions  as  to  authenticity  ; 
rity.     To  perform  their  task  adequately  reqi    1 
the  critics  a  wide  circle  of  knowledge ;  and 
requirement  sprang  the  sciences  of  grammar,   | 
lexicography,  mythology,  and  archsdology.     T! 
renderod  by  these  critics  is  invaluable.    To  thei 
not  merely  the  possession  of  the  greatest  works 
intellect,  but  the  possession  of  them  in  a  read   1 
The  most  celebrated  critics  were  Zenodotus;  Arj 
of  Byzantium, '  to  whom  w^  owe  the  theory     I 
accents;  and  Aristarchus  ol  Bamothrace,  coi^e  1 
CoryphiBUs  of  criticism.    Others  were  Alexander  < 
Lycophron,  Callimachus,  Eratosthenes,  and  many  : 
age,  for  the  critical  school  long  survived  the 
These  phUological  labours  were  of  great  indirec 
ance,  for  they  led  immediately  to  the  study  of  tl 
sciences,  and  in  particular  to  a  more  accurate  k 
of  geography  and  history.     Considerable  attend  1 
to  be  paid  to  the  ancient  history  of  Greece*  .and    1 
myths  relating  to  the  foundation  of  states  and  c  1 
large  collection  of  such  curious  information  is  cor  i 
the  Bibliotheea  of  ApoUodorus,  a  pupil  of  Ar 
who  flourished  in  the  2d  century  &c.    Eratostl 
the  first  to  write  on  mathematical  and  physical  ge  , 
he  also  first  attempted  to  draw  up  a  chronologi  i 
of  the  Egyptian  kings,  and  of  the  historical  c 
Greece.     His   Egyptian  chronology,  along  with 
Manetho,  is  still  of  great  interest  to  scholars ;  anc 
speaks  with  the  highest  admiration  of  his  reset 
Greek  history.     The  sciences  of  mathematics,  as^  1 
and  medicine  were  also  cultivated  with  assidi  i 
success  at  Alexandria,  but  they  can  scarcely  be 
have  their  origin  there,  or  in  any  strict  sense  t-c 
part  of  the  peculiarly  Alexandrian  literature.    The 
of  the  mathematical  school  was  the  celebrated 
among  its  scholars  were  Archimedes;  ApoUonius  ( I 
author  of  a  treatise  on  Con^  Sections ;  Eratosthenes, 
we  owe  the  first  measurement  of  the  earth ;  andJBip 
the  founder  of  the  epicyclical  theory  of  the  heavei  1 
wards  called  the  Ptolemaic  system,  from  its  most 
expositor,   Claudius  Ptolemseus.      Alexandria  a 
long  after  the  Christian  era  to  be  celebrated  as  a  s ; 
mathematics  and  science. 

Alexandrian  School  of  PJdtotophy. — Although  i: 
possible  to  divide  literatures  with  absolute  rigii 
centuries,  and  although  the  intellectual  life  of  Ale 
particularly  as  applied  to  science,  long  survived  the 
conquest,  yet  at  that  period  the  school,  which  f: 
time  had  been  gradually  breaking  up,  seems  finally 
succumbed.  The  later  productions  in  the  field  1 
literature  bear  the  stamp  of  Rome  rather  than  of  , 
dria  But  in  that  city,  for  some  time  past,  there  fai 
various  forces  secretly  working,  and  these  coming 
tact  with  great  spiritual  changes  occurring  io  thi 
around,  produced  a  second  outburst  of  intellectual  i\ 


Christian  era,  they  formed  an  influential  part  of  the  populace 
'  of  Egypty  inhabited  two  of  the  five  quarters  of  the  capital, 
and  held  high  offices  in  the  state.  They  had  been  well 
treated  by  the  Ptolemiesi  and  for  some  time  experienced 
siinilar  treatment  from  the  Romans.  The  new  move- 
ment of  thought  was  in  great  measure  due  to  the 
presence  of  this  Jewish  element.  The  contact  of  free 
Greek  speculation  with  the  peculiar  Jewish  ideas  of  the 
transcendence  of  God,  of  a  special  revelation,  and  of  a 
singular  subjective  ecstasy,  the  prophetic  state,  could  not 
fail  to  have  a  strong  effect  on  the  mode  of  thought  of  the 
most  highly  cultured  Jew&  From  many  causes  they  were 
more  than  ordinarily  open  to  receive  foreign  ideas.  Their 
isolated  position  had  been  broken  in  upon  by  their  long 
residence  as  a  small  minority  in  the  midst  of  an  atmo- 
sphere of  Greek  custom  and  thought,  and  in  the  most 
highly  cultivated  city  in  the  world.  Their  separation  from 
their  native  country  had  tended  to  "broaden  their  views  by 
weakening  the  strong  political  convictions  which  united 
their  destiny  and  their  sacred  writings  with  a.definite  land. 
It  was  a  necessary  consequence  that  they  should  endeavour 
so  far  as  possible  to  assimilate  their  principles  to  Greek 
ideas.  The  two  systems  were  not,  they  found,  in  total 
contradiction ;  they  had  several  points  in  common.  This 
was  specially  the  case  with  the  Platonic  writings.  There 
thus  arose  among  the  Jews  a  constantly  increasing  tendency 
to  modify  or  widen  their  doctrines  so  as  to  admit  of 
Greek  conceptions,  and  then,  with  the  aid  of  these  concep- 
tions, to  systematise  their  own  somewhat  vague  religious 
▼lews.  In  this  way  philosophy  and  religion  would  be 
united  or  identified.  There  is  truth  in  .all  philosophy,  for 
philosophy  is  but  a  mangled  reproduction  of  the  sacred 
record  in  which  all  truth  is  contained.  The  Scriptures 
contain  all  philosophy,  but  not  explicitly ;  they  require  to 
be  interpreted.  The  system  thus  developed  has  a  philo- 
sophical aspect,  yet  never  ceases  to  be  essentially  Jewish, 
for  the  ultimate  resort  is  always  to  a  body  of  doctrine 
expressly  revealed.  Progress  in  this  direction  was  possible 
in  two  ways.  First,  the  pure  Greek  metaphysical  thought 
rejected  a  body  of.  truth  s&id  to  have  been  revealed  to  a 
special  people,  but  retained  the  idea  of  revelation  to  the 
individual  thinker.  A  doctrine  was  thus  evolved  which 
contained  most  of  the  oriental  or  Jewish  theosophical 
ideas,  but  in  logical  sequence  and  based  for  the  most  part 
on  the  earlier  works  of  Greek  thinkers.  Religion  was 
retained,  but  was  explained  or  had  a  meaning  given,  by 
philosophy.  To  this  powerful  movement  of  Uiought  the 
name  Neo-Platonism  is  given;  its  chief  representatives 
were  Ammonius  Saccas,  Plotinus,  Porphyry,  Jamblichus, 
and  Proclus.  Second,  the  intnMuction  of  the  peculiar 
Christian  dogmas  could  not  fail  to  produce  a  lively  effect 
on  the  Alexandrian  thinkers.  These  dogmas  had  to  be 
reconciled  with  philosophy,  or  the  one  must  yield  to  and 
be  absorbed  by  the  other.  The  attempt  to  solve  the  pro- 
blem of  their  mutual  relation  gave  rise  to  Gnosticism  in 
all  its  phases,  and  was  the  cause  of  the  speculative  element 
in  the  works  of  such  fathers  as  Clement  of  Alexandria 
and  Origen. 

To  the  whole  of  this  great  movement  the  title  Alexan- 
drian philosophy  must  be  given,  although  that  term  is 
sometimes  identified  with  Neo-Platonism.  Of  the  exact 
historical  origin  of  it  we  have  no  certain  notice.  Some 
thinkers  are  of  opinion  that  even  in  the  Septuagint  traces 
of  rationalism  can  be  discovered.  (See  Frankel,  Uisiorwh' 
hrii is^h €  St udim  m r  St^ptuojui la,  lSi\>)  In  A^h t obulua 
(160  EC.)  is  fouad  a  tborough^oing  attcnipt  to  show  that 
«arly  GrecJr  ar  'p*t*t4Q|ia  -vrere  ia  harmony  ^lEh  tlic  diTisf 


tenets  of  the  TherapetUtE,  so  far  as  these  can  be  known,  may 
perhaps  be  traced^  another  stream  of  influence,  the  Neo- 
Pythagurean.  Tlie  complete  representative  of  the  Jewish 
religious  philosophy  was  Philo,  sumamed  Judjeos,  who 
lived  at  Alexandria  during  the -Christian  era.  In  hiin  are 
found  a  complete  and  elaborate  theosophy  fusing  togethei 
religious  and  metaphysical  ideas,  a  firm  conviction  that  all 
truth  is  to  be  found  in  the  sacred  writings,  and  a  coostani 
application,  to  these  writings  of  the  principle  of  allegorical 
interpretation.  His  system  is  a  syncretism  of  Onental 
mysticism  and  Greek  metaphysics,  and  the  effort  at  such 
a  combination  from  the  Jewish  side  could  go  no  further. 
After  Philo  Judaeus  there  remained  as  possible  coorses 
either  Neo-Platonism  or  Gnosticism. 

Of  Alexandrian  literature  there  are  notices  in  histories  of 
Greek  literature,  as  Miiller  and  Donaldson,  or  Bemhardy;  of 
Alexandrian  philosophy,  in  general  histories  of  philosophy 
and  of  early  Christianity.  Special  works,  whidi,  howeTer, 
devote  most  attention  to  the  Neo-Platonists,  are— 

Matter,  Histoire  de  VEcoU  cPAUxandrie^  2d  ed.  3  vok 
I84(M4 ;  Simon,  Hutoire  de  VEooU  tTAUxandne,  2  voIl 
1844-45 ;  Vacherot,  Histoire  critique  de  VEcoU  (JPAUx- 
afidrie,  3  vols.  1846-51 ;  Kingsley,  Alexandria  and  y 
Schools,  1854;  Gfrorer,  Philo  und  die  Alexandrintsck 
Theosophie,  1835  ;  Daehne,  Oeschieht  -  DarOeUung  dn 
JOdischrA  lexandrinisehen  Reli<;ionsphilosophie,  2  vok  1  Sol 

ALEXANDRINE  VERSE,  a  name  given  to  the  leaduig 
measure  in  French  poetry.  It  is  the  heroic  FreDch  Terse, 
used  in  epic  narrative,  in  tragedy,  and  in  the  higher  comedy. 
There  is  some  doubt  as  to  the  origin  of  ^e  name;  but 
most  probably  it  is  derived  from  a  collection  oi  romancea. 
published  early  in  the  13th  century,  of  whidi  Alexander  of 
Macedon  was  the  hero,  and  in  which  he  was  represented, 
somewhat  like  our  own  Arthur,  as  the  pride  and  crown  of 
chivalry.  Before  the  publication  of  this  work  most  of  tie 
trouv&re  romances  appeared  in  octosyllabic  verse.  The 
new  work,  which  was  henceforth  to  set  the  fsshioo  to 
French  literature,  was  written  in  lines  of  twelve  syllables, 
but  with  a  ft'eedom  of  pause  which  was  afterwards  greatly 
curtailed.  The  new  fashion,  however,  was  not  adopted  &li 
at  once.  The  metre  fell  into  disuse  until  the  reign  of 
Francis  I.,  when  it  was  revived  by  Jean  Antoine  de  Bceof, 
one  of  the  seven  poets  known  as  the  Pleiades.  It  was  nA 
he,  however,  but  Ronsard^  who  made  the  verse  popol^. 
and  gave  it  vogue  in  France.  From  his  time  it  became 
the  recognised  vehicle  for  all  great  poetiy,  and  the  regub- 
tion  of  its  pauses  became  more  and  more  strict  The  fc^ 
lowing  is  an  example  of  the  verse  as  used  by  Racine^ 

'*  06  suis-je  t  qa*ai-Je  fait  t  B  que  dois-je  fsire  eoeoref  ^ 
Quel  transport  me  saiait  t  0  quel  chagrin  me  dirore?" 

Two  inexorable  laws  came  to  be  established  with  x^gard  to 
the  pauses.  The  first  is,  that  each*  line  should  be  di^ 
into  two  equal  parts,  the  sixth  syllable  always  ending  vitb 
a  wor4^  In  the  earlier  tise  of  this  metre,  on  the  oootru}' 
it  frequently  happened  that  the  sixth  and  seventh  syllabies 
belonged  to  the  same  word,  llie  other  xa,  that,  exof^ 
under  the  most  stringent  conditions,  there  should  be  vf* 
of  what  the  French  critics  call  ei^fcanbement,  that  is,  the 
overlapping  of  the  sense  fh)m  one  line  on  to  the  nex^ 
Ronsaxd  completely  Ignored  this  rule,  which  was  alter  Ik 
time  settled  by  the  authcffity  of  Malherbe.  Such  veises  tf 
the  following  by  Roosard  wo;;2d  l?e  intolerable  in  mo^ 
French  poetry— 

^'  it.. It  nymphfl  wryRle  eA  digne  qaom  kl  fiia* 

Dcflntitcls,  ,  .  ,  ^ 

Lcf  PxirQUf^  Qe  disoie&b  Charle%  qui  4^^^^^^ 


fioQsaid  died,  seemed  io  think  that  the  Alexandrine  might  be 
es  pleasing  to  English  as  it  was  to  French  ears,  and  in  this 
metre  he  wrote  a  long  poem  in  twenty-four  books  called 
the  Falyolbion,  The  metre,  hoWerer,  failed  to  catch  the 
English  ear.  Our  principid  measure  is  a  line  of  ten 
eyllables,  and  we  ui^  the  Alezandime  only  occasionally  to 
give  it  vaiiety  and-  weight  In  our  ordinary  heroic  verse 
4t  b  but  rarely  introdu^;  but  in  the  favourite  narrative 
metre,  known  as  the  Spenserian,  it  comes  in  regularly 
as  the  concluding  line  of  each  stanza  In  j^glish 
usage,  moreover,  it  is  to  be  observed  that  there  is  no  £zed 
rule  as  to  the  position  of  the  pause,  though  it  is  true  that 
most  commonly  the  pause  occurs  at  the  end  of  ib»  sixth 
syllable.  Spenser  is  very  free  in  shifting  the  pausd  about; 
and  though  the  later  poets  who  have  used  this  stanza  are 
Qot  so  free,  yet,  with  the  exception  of  Shenstone  and  of 
Byron,  they  do  not  scruple  to  obliterate  all  pause  between 
the  sixth  and  seventh  syllableSi  Thus  Thomson  (CcuUe  of 
/ndolwe,  I  42)  .— 

"  And  music  lent  new  gladzBOtf  to  the  momiog  sir.** 

The  danger  in  the  use  of  the  Alexandrine  is  diat^  in 
attempting  to  give  dignity  to  his  line,  the  poet  may  only 
produce  heaviness,  in^uning  the  sneer  of  Pope-~ 

**  A  needless  AlexAndrina  ends  the  eong, 
Thut>  like  a  wounded  snake,  ,^rBg9  iti  slow  length  along." 

,        '    (s.  S.  D.) 

ALEXIS,  an  ancient  comic  poet,  bom  about  394  aa 
«t  Thurii  in  Magna  Qnecia,  the  uncle  and  jnstnictor  of 
Meoander.  Plutarch  says  Uat  he  lived  to  the  age  of  106 
years,  and  according  to  Suidas  he  wrote  245  plays^  of 
which  the  titles  of  113  are  known.  The  fragments  that 
have  been  preserved  by  Athenseus  and  Stobeeoa  attest  the 
wit  and  elegance  of  the  author.  The  plays  were  frequently 
translated  by  the  Latin  eomio  writers.  (See  Meineke, 
FragvL  Gem,  Qnxc.  vol  L) 

ALEXIUS  L,  the  nephew  of  Isaac  Comneuua,  and  the 
most  distinguished  member  of  the  Comnenus  family,  was 
t>om  in  1046,  and  died  in  Ills.  In  early  life  he  signalised 
tdmself  in  the  wars  against  the  enemies  of  hiscountry ;  but  the 
mean  jealousies  of  the  ministers  of  the  emperor  Nioephoms 
<8umamed  Botaniates)  drove  him  to  take  tp  arms  against 
a  sovereign  whose  cause  he  had  thrice  gallantly  defended 
against  powerful  insurgent  leaden;  and  he  )i8cended  the 
throne  of  Constantinople  in  108L  His  character  has  been 
too  partially  drawn  by  his  favourite  dau^ter,  Anna  Com- 
oena^  who  has,  however,  justly  remarked  that  the  disorders 
of  thnB  times  were  both  the  misfortune  and  gkxry  of  Alexius, 
and  that  he  |)aid  the  penalty  for  the  vices  of  his  pre- 
decesaoia  In  his  reign  the  Turks  extended  their  conquests 
from  Persia  to  the  Hellespont;  on  the  north  the  empire 
was  assailed  lyy  hordes  of  barbarians  from  the  I^ube,  and 
on  the  west  by  the  Normans;  while  Europe  pressed  on 
Asia  lyy  way  of  Constantinople,  in  the  excitement  of 
the  fint  cxu8ad&  Amid  these  disturbances  Alexius 
managed  the  affairs  of  the  state  with  a  dexterous  and- 
courageous  hand,  though  Ins  policy  was  ascribed  by 
the  Latins  to  cowardice  or  treachery.  He  was  politic 
•enough  to  derive  solid  advantages  from  the  romantic  valour 
of  the  crusadersw  Alexius  outli'^ed  the  love  of  his  sub- 
jects, and  their  patience  was  aU  but  exhausted  in  the  latter 
part  of  his  long  reign.  The  nobility  were  irritated  by  the 
extravagance  of  his  relations;  the  people  by  his  severity 
and  exactions;  and  the  clergy  murmured  at  his  appropria- 
tion of  the  church  funds  to  the  defence  of  the  state. 

ALF  AKl,  DoMEKicx),  an  Italian  painter,  bom  at  Perugia 
towards  the  close  of  the  fifteenth  century.    The  precise 


influence  of  the  more  distinguished  of  the  two  is  so  clearly 
traceable  in  the  works  of  the  other,  that  these  have  (re> 
quently  been  attributed  to  Raphael  Towards- tie  close 
of  lus  life  Alfani  gradually  changed  his  style,  and  appro2d- 
mated  to'^that  of  the  later  Florentine  school  The  date  of 
his  death,  according  to  some,  was  1540,  while  others  say  he 
was  alive  in  1553.  Pictures  by  Alfani  may  be  seen  in 
collections  at  Floren^,  and^  several  churches  in  Perugia. 
•AL-FARARI,  Abu  Nasb  Muhajocad  Ibn  Tabehak^ 
one  of  the  earliest  Arabian  philosophers,  flourished  during 
the  fonner  half  of  the  lOih  centuiy.  Philosophy,  among 
the  Arabs,  Was  originally  an  extension  of  the  related 
sciences  of  astronomy  and  medicine,  and  the  first  philo- 
sophers were  physicians.  Thtf  more  eminent  of  them  were 
court  physicians,  and  to  this  they  doubtless  owed  their 
protection  against  the  jealous  suspicions  of  the  Maho- 
metan sects.  Al-Faiabi  is  supposed  (for  the  detailed 
accounts  of  his  life  are  legendary)  to  have  concerned  him- 
self more  with  the  theory  than  tiie  practice  of  medicine  ^ 
but  he  is  known -to  have  been  a  physician  at  the  court  of 
Sdf-Eddaula,  and  died  when  it  was  at  Damascus  in  950. 
Unlike  some  of  his  successors,  notably  Avicenna,  he  was 
an  ascetic,  and  his  philosophy,  which  has  a  slight  Platonis 
infusion,  bears  traces  of  the  contrast  He  was  unsystematic, 
and  the  sketches  and  aphorisms  of  his  which  ha^e  come 
down  to  us  (many  of  hus  treatises  are  stitl  in  MS.)  only 
partially  enable  us  to  reconstruct  his  philosophy.  In  his 
opuaculum  Dt  8cie%tii9  he  enumerates  six  orders  of 
sciences  ."—(1.)  Language,  by  which  he  means  little  mors 
than  grammar.  (2.)  Logic,  which  he  names  as  an  art^ 
conceives  generally  as  a  science,  and  confounds  in  its  details 
with  the  corresponding  -rt,  with  rhefbric,  and  with  critidsuL 
(3.)  The  mathematical  sciences,  embracing  geometry, 
arithmetic,  optics,  the  science  of  the  stars,  music,  and  the 
sciences  of  weights  and  of  capacities  (jatgenia).  Arithmetic 
is  abstract  and  concrete ;  geometry  is  active,  passive,  and 
speculative ;  and  the  science  of  the  stars  includes  astronomy, 
astrology,  the  science  of  climates,  and  of  dreams  and 
ai](gurieaL  (4.)  The  natural  sciences,  ten  in  number.  (b,\ 
Civil  science,  mduding  judidal  science  and  rhetoric.  (6.) 
Divine  science,  or  metaphysica  This  hierarchy  has  striking 
approximations  to  the  most  modem  classifications.  Logic 
and  mathematics,  the  most  abstract  sciences,  are  near  the 
beginning,  if  not- quite  first ;  what  stands  for  social  science 
follows  the  physical  concrete  sciences ;  and  the  distinction 
between  abstract  and  concrete,  which  Comte  made  one  of  the 
basesof  his  classification,  and  which  has  been  more  accurately 
discriminated  by  Spencer,  is  on  the  whole  clearly  seized. 
But  art  is  throughout  confounded  with  science;  supersti* 
tions  are  mixed  up  with  facts;  physical  and  mental 
phenomena  are  not  always  separated ,  the  subjective  and 
the  objective  (learning  and  science)  are  confused,  ae 
they  afterwards  were  by  Bacon ;  and  there  is  no  science  of 
man — ^man  was  not  yet  conceived,  metaphysically,  as  an 
individual  This  agrees  with  Al-Farabi's  science  of  politics 
as  expounded  in  another  work,  in  which  he  follows  his 
master,  Aristode,  in  denying  the  permanence  of  the 
'individual  soul,  and  anticipates  the  Avenhoistic  doctrine 
of  the  unity  bl  souls.  For  his  metaphysics  is  Peripatetic^ 
as  Peripateticism  was  interpreted  by  the  Neo-Platonist 
commentators  on  Aristotle.  Starting  ^ath  the  distinction 
between  the  jtossible  and  the  necessary,  he  assumes  that 
there  must  be  some  supreme  necessary  existence  which 
accounts  for  all  actual  existence.  This  supreme  exist- 
ence has  infinite  Hfe,  wisdom,  power,  beauty,  goodness, 
<S»:.,  but  it  is  an  absolute  unity,  and  is  without  distinguish* 
able  attributes.     Hot?  does  the  world,  with  its  infinite 


aoa  ID  viTcae  oi  tnis  Knowieage  tne  nrsi  mtemgence  eosis. 
He  does  not  explain  how  sdf-conacionsness  comes  to  be 
inseparable  from  necessary  ezistence,  bat  his  dynamic,  at 
this  and  all  the  lower  stages,  is  self-knowledge;  and  indeed 
the  act  of  knoxnng  and  the  remltant  ezistencer  appear  at 
this  height  of  abstraction  to  be  all  bat  identical  The  first 
intelligence,  inttinsicaliy  a  anity,  contains  mnltiplicily, 
because  it  is  no  longer  devoid  of  attributes.  In  so  far  as 
it  necessarily  exists,  it  evolves  the  second  intelligence ;  in 
so  far  as  it  is  merely  potential  being,  and  knows  itself,  it 
.•volves  the  world-soul  and  the  uppermost  world-circle, 
v''>ch  is  moved  by  that  souL  Simikriy  descending  Intel- 
Uq  Ihces,  ever-wider  world-drdea  and  the  corre^nding 
souls,  are  evolved  by  the  same  process  of  emanation,  down 
to  the  active  reason,  which  is  most  nearly  related  to  the 
earthly  elements  and  human  souls.  The  active  reason, 
by  its  contact  with  matter,  impresses  on  it  forms,  of  which 
the  human  soul  is  one,  with  greater  or  less  permanence 
according  to  the  degree  in  which  it  is  immer^  in,  or 
rises  above,  matter.  The  forms  decline  in  permanence  the 
further  we  descend  .below  the  active  reason,  and  the  matter 
which  has  least  form  is  the  limit  of  emanation.  There  is 
here  nothing  like  what  is  ,now  called  evolution :  the  con- 
ception of  the  universe  is,  as  in  all  theories  of  emanation, 
really  statical,  not  dynamical,  for  the  ideas  of  cause  and 
perpetual  causation  do  not  yet  exist;  and  of  course  the 
process  is  the  reverse  of  that  implied  in  the  modem 
development  theory.  (For  information  on  Al-Fkrabi,  see 
Hunk,  Melanges,  pp.  341-52;  and  Steinschneider,  Memoires 
de  VAcacUmie  de  St  Petersbourff,  viL  s^ie,  tonL  xiii.  Two 
of  his  opuscula  have  been  translated  by  Schmolders, 
DocumerUa  Philosophim  Arabum,  and  two  are  contained  in 
Alpharahii  Opera  Omnia,  Paiisiis,  1638.) 

ALFIERI,  ViTTORio,  chiefly  celebrated  as  the  author 
who  raised  the  Italian  tragic  drama  from  its  previous  state 
of  degradation,  wsis  bom  on  the  17th' January  1749,  at 
the  town  of  Asti,  in  Piedmont  He  lost  his  father  in 
early  infancy ;  but  he  continued  to  reside  with  his  mother, 
who  married  a  second  time,  till  his  tenth  year,  when  he 
was  placed  at  the  academy  of  Turin.  After  he  had  passed 
1  twelvemonth  at  the  aotdemy,  he  went  on  a  short  visit 
to  a  relation  who  dwelt  at  Coni ;  and  during  his  stay  there 
he  made  his  first  poetical  attempt,  in  a  sonnet  chiefly 
borrowed  from  lines  in  Ariosto  and  Metastaaio,  the  only 
poets  he  had  at  that  time  read;  When  thirteen  years  of 
age  he  was  induced  to  commence  the  study  of  civil  and 
canonical  law ;  but  the  attempt  only  served  to  disgust  him 
with  every  species  of  application,  and  to  increase  his  relish 
for  the  peru&al  of  FrencJi  romances.  By  the  death  of  lus 
ancle,  who  had  hitherto  taken  some  charge  of  his  education 
and  conduct,  he  was  left,  at  the  age  of  fourteen,  to  exgoy 
with(^t  control  his  vast  paternal  inheritance,  augmented 
by  the  recent  accession  of  his  uncle's  fortune.  He  now 
began  to  attend  the  riding-school,  where  he  acquired  that 
rage  for  horses  and  equestrian  exercise  which  continued  to  be 
one  of  his  strongest  passions  till  the  close  of  his  existence. 
After  some  time  spent  in  alternate  fits  of  extravagant 
dissipation  and  ill-directed  study,  he  was  seized  with  a 
desire  of  travelling ;  and  having  obtained  permission  from 
the  king,  he  departed  in  1766,  under  the  care  of  aA  English 
preceptor.  Restless  and  unquiet,  he  posted  with  the 
utmost  rapidity  through  the  towns  of  Italy;  and  his 
improvement  was  sncb  as  was  to  be  expected  from  his  mode 
of  travelling  and  his  previous  habits.  Hoping  to  find 
in  foreign  countries  some  relief  from  the  tedium  and  ennm 
with  which  he  was  oppressed,  and  being  anxious  to  become 
acquainted  with  the  French  theatre,  he  proceeded  to  Paris. 
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rainer  conmouiea  ro  augment  uiso  uiminwn 
he  became  deeply  enamoured  of  a  married  Isdy,  who 
returned  his  attachment,  but  who  was  soon  obliged  to 
accompany  her  husband  to  Switzerland.  Alfieri,  wbose 
feelings  were  of  the  most  impetuous  description,  was  m 
despair  at  this  separation,  and  retaraed  to  his  own  coootry 
in  the  utmost  anguish  and  despondency  of  mind.  Wliiie 
under  this  depression  of  spirits  he  was  induced  to  seek 
alleviation  from  works  of  Uterature ;  and  the  penual  of 
Plutarch's  Lipea,  which  he  read  with  profound  emotion, 
inspired  him  wiUi  an  enthusiastic  passion  for  freedom  and 
independence.  Under  the  influence  of  this  rage  for  liberty 
he  recommenced  his  travels ;  and  his  only  gratification,  m 
the  absence  of  freedom  among  the  Continental  elates, 
appears  to  have  been  derived  from  contemplating  the  wild 
and  sterile  regions  of  the  north  of  Sweden,  where  gloomy 
forests,  lakes,  and  precipices  conspired  to  excite  thoee 
sublime  and  melancholy  ideas  which  weiv  oongeoial  to  his 
disposition.  Everywhere  his  soul  felt  as  if  ooofined  bj 
the  bonds  of  society ;  he^panted  for  something  more  free  ia 
govezument,  more  elevated  in  sentiment,  mora  devoted  io 
love,  and  more  perfect  in  Mendship.  In  search  of  this  id^ 
world  he  piosted  through  various  countries,  more  with  the 
rapidity  of  a  courier  than  of  one  who  travels  for  smose- 
ment  or  instruction.  During  a  journey  to  London,  he 
engaged  in  an  intrigue  with  a  married  lady  of  high  r&nk, 
and  having  been  detected,  the  publicly  of  a  rencouoter 
with  the  injured  husband,  and  of  a  divorce  which  followed, 
rendered  it  expedient  and*  desirable  for  him  to  quit 
England.  He  then  visited  Spain  And  Portugal,  where  b 
beoune  acquainted  trith  the  Abb4  Caluso,  who  remained 
through  life  the  most  attached  and  estimable  fnead  be 
ever  possessed.  In  1772  Alfieri  returned  to  Turin,  where 
he  again  became  enamoured  of  a  lady,  whom  he  loved  wiib 
his  usual  ardour,  and  who  seems  to  hoave  been  as  undesen- 
ing  of  a  sincere  attachm«it  as  those  he  had  hitherto  adored. 
In  the  course  ^f  a  long  attendance  on  his  nustress,  darisg 
a  malady  with  which  ane  was  afflicted,  hfi  one  day  vrote  a 
dialogue  or  scene  of  a  drama,  which  be  left  at  her  house 
On  a  difkrenoe  taking  phioe  between  them,  the  piece  was 
returned  to  him,  and  being  retouched  and  ezteoded  Uf 
five  acts,  it  was  performed  at  Turin  iu  1775,  under  the 
title  of  CUopatra. 

Frpm  this  moment  Alfieri  was  seized  with  an  insatiable 
thirst  for  theatrical  fame,  and  the  remainder  of  his  lifr 
was  devoted  to  its  attainment  His  first  two  tragedies. 
Filippo  and  PoUnioe^  were  originally  written  in  FraDcb 
prose ;  and  when  he  <!ame  to  versify  them  in  Italiaii,  be 
found  that,  from,  his  Lombard  origin,  and  long  intercoms^ 
with  foreigners,  he  expressed  himself  with  feeUenes  asi 
inaccuracy.  Accordingly,  with  the  view  of  improriag  li^ 
Italian  style,  he  went  to  Tuscany,  and»  during  an  altervau 
residence  at  Florence  and  Siena,  he  complet^  his  /Vt)f<- 
and  Folinice,  and  conceived  the  plan  of  various  other 
dramas.  While  thus  employed,  he  became  acquainted  vitt 
the  Countess  of  Albany,  who  then  resided  with  herhosbud 
at  Florence.  For  her  he  fonned  an  attachment  which,  ^ 
less  violent  than  his  former  loves,  appears  to  have  heeo 
more  permanent  With  this  motive  to  remain  at  Floreoce, 
he  could  not  endure  the  chains  by  which  his  vast  posEc^- 
sions  bound  him  to  Piedmont  He  therefore  resigned  bi> 
whole  property  to  his  sister,  the  Countess  Cumiana,  resrr- 
ing  an  azmuity  which  scarcdy  amounted  to  a  half  <tf  bl< 
original  revenues.  At  tiiis  period  the  Countess  of  Alb&oy. 
urged  by  the  ill-treatment  she  received  from  her  bnshacd, 
sought  refuge  in  Rome,  where  she  at  length  receivtd  ^^ 
mission  from  the  pope  to  live  apart  from  her  tonseotor 


At  length,  howevor,  it  was  thoaght  proper  that,  by  leav- 
ing Rome,  he  should  remove  the  aspersions  which  had 
been  thrown  on  the  olyect  of  his  affectiona  Doling  the 
year  1783  he  therefore  travelled  throngh  different  states  of 
Italy,  and  published  six  additional  ttB^diesi  The  interests 
of  his  love  and  literwy  gloiy  had  not  diminished  his  rage 
for  horses,  which  seems  to  have  been  at  least  the  thiid 
passion  of  his  soul  He  came  to  England  solely  for  the 
purpose  of  purchasing  a  number  of  these  animals,  which 
he  carried  with  him  to  Italy.  ^  On  his  return  he  learned 
that  the  Countess  of  Albany  had  gone  to  Colmar  in  Alsace, 
where  he  joined  her,  and  resided  with  her  under  the  same 
roof  during  the  rest  of  his  life.  They  chiefly  .passed  their 
time  between  AJsace  and  Paris,  but  at  length  took  up 
their  abode  entirely  in  that  metropolis.  While  here,  Alfieri 
made  arrangements  with  Didot  for  an  edition  of  his  trage- 
dies ;  but  was  soon  after  forced  to  quit  Paris  by  the  storms 
of  the  Revolution.  He  recrossed  the  Alps  with  the 
eountes^  and  finally  settled  at  Florence.  The  laat  ten 
years  of  his  life,  which  he  spent  in  that  city,  seem  to  have 
been  the  happiest  of  his  existence.  Ihmng  that  long 
period  his  tranquillity  was  only  interrupted  by  the  entrance 
of  the  Revolutionary  armies  into  Florence  in  1799.  Though 
an  enemy  of  kings,  the  -  aristocratic  feelings  of  Alfieri 
rendered  him  also  a  decided  foe  to  the  principles  and 
leaders  of  the  French  Revolution ;  and  he  rejected  with 
the  utmost  contempt  those  advancea  which  were  made 
with  a  view  to  bring  him  over  to.  their  cause.  The  con- 
cluding years  of  his  life  were  laudably  employed  in  the 
study  of  the  Greek  literature,  and  in  perfecting  a  series  of 
comediesL  His  assiduous  labour  on  this  subject,  which  he 
pursued  with  his  characteristic  impetuosity,  exhausted  his 
strength,  and  brought  on  a  malady  for  which  he  would 
bot  adopt  the  prescriptions  of  his  physicians,  but  obstinately 
persisted  in  emplojrine  remedies  of  his  own.  His  disorder 
rapidly  increased,  and  at  length  terminated  his  life  on  the 
8th  October  1803,  in  the  fifty-fifth  year  of  his  age. 

The  character  of  Alfleri  may  be  best  appreciated  from  the 
portrait  which  he  has  drawn  of  himself  in  his  own  Memain 
fif  hit  Life.  He  was  evidently  of  an  irritable,  impetnons, 
and  almost  ungovernable  temper.  Pride,  which  seema  to 
have  been  a  ruling  sentiment,  may.  account  for  many 
apparent  inconsistencies  of  his  character.  Bnt  his  less 
amiable  qualities  were  greatly  softened  by  Uie  cultivation  of 
literature.  EUs  application  to  study  gradually  tranqufllised 
his  temper  and  softened  his  manners,  leaving  him  at  the 
same  time  in  perfect  possession  of  those  good  qualities 
which  he  had  inherited  from  nature, — a  warm  and  dis- 
interested attachment  to  his  family  and  friends,  united  to 
a  generosity,  vigour,  and  elevation  of  character,  which 
rendered  him  not  unworthy  to  embody  in  his  dramas  the 
actions  and  sentim^ts  of  Grecian  heroes. 

It  is  to  his  dramas  that  Alfieri  is  chiefly  indebted  for  the  high 
rvpuUtion  he  has  attained.  Before  his  time  the  Itiiian  Usgoage,  so 
barmoDioQs  in  the  Sonntis  of  Petrarch,  and  so  enerffetic  in  the 
Commedia  of  Dante^  hod  been  invariably  languid  ana  proaaio  in 
dramatie  dialogueu  The  pedantic  and  inanimate  tragedies  of  the 
I6th  century  w^re  faUowea,  during  the  iron  age  of  Italian  litera- 
tes, b^  dramas  o^  which  extravagance  in  the  sentunents  and  im- 
probability in  the  action  were  the  chief  chaFacteristica,  The  pro- 
^cns  success  of  the  Merqp^  of  Maffei,  which  appeared  in  the 
enmmencement  of  the  last  century,  may  be  attributed  more  to  a 
comparison  with  such  productions  tLan  to  intrinsic  merit.  In  this 
degradation  of  tragic  taste  the  appearance  of  the  trsi^'ea  of  Alfieri 
^u  perhaps  the  most  important  literary  event  that  had  occurred  in 
Italy  during  the  18th  century.  On  these  tragedies  it  is  difficult  to 
pronoun^  a  judement»  as  the  taste  and  system  of  the  author  under- 
v«nt  considerame  ^anffe  and  modification  during  the  intervals 
^QJch  elapsed  between  the  three  periods  of  their  publioation.  An 
^^^i^vniva  harshness  of  style,  an  asperity  of  sentiment,  and  total 


with  Soful,  tiie  drama  which  enjoyed  the  greatest  suooefl  i 
productions ;  a  popularity  which  may  be  partly  attrib  i 
severe  and  nnadomed  manner  of  Alfieri  bnng  well  ada  i 
patriardial  simplicity  of  the  sge  in  which  the  soene  of  tl  i 


placed.  But  though  there  be  a  considerable,dlfference  in  I 
there  are  certain  obserrations  appUcable  to  them  alL  ]  I 
plots  are  of  his  own  invention.  They  are  founded  eithe 
logical  &ble  or  history  ;  most  of  them  had  been  previo  i 
bv  the  Greek  dramatists^  or  bv  Seneca.  SMovunda,  1 1 
which  could  be  supposed  of  nis  own  eotttrivano^  ai  ( 
certainly  the  least  happy  elftision  of  his  ffenius,  ts  pa^  I 
on  the  eighteenth  novvi  of  the  third  part  oi  Bandello,  a 
Prsvoef  8  Mimoiru  dun  Homms  de  QualiU,  Bnt  whal  \ 
he  chooses,  his  dramas  are  alwaya  formed  on  the  QwcAxl 
breathe  a  freedom  and  independence  worthy  of  an  Atl  \ 
Indeed,  his  Agid*  and  Brulo  may  rather  be  considerc  1 
dedsmations  and  dialogues  on  liwrty  than  tngedies.  I 
of  time  and  place  are  not  so  scmnuloualy  observed  in  h  i 
andsnt  dramas ;  bnt  he  has  rigidly  adhered  to  a  unity  c  ' 
interest.  He  oocupiea  his  soene  with  one  great  acti  i 
mlinff  passion,  and  removes  from  it  every  aocessaiy  evec  I 
In  tms  excessive  teal  for  the  observanoe  of  unity  he  se  ; 
forgotten  that  its  charm  eonsista  in  prodqdng  a  comi  < 
between  multiplied  feelings,  and  not  in  the  bare  exhibit  i 
divested  of  those  various  accompaniments  which  give  i 
the  whole.  Consistently  with  that  austere  and  aim  i 
which  he  considered  the  chief  exoellatoe  of  dramatie  c : 
he  excluded  fix>m  his  scene  all  eotipf  ds  thidtre,  all  p  i 
reflections,  and  that  highly  ornamented  versification  < 
been  so  aaaidnonsly  cultivated  by  his  predecessors.  In  i 
however,  to  avoid  all  superfluous  ornament,  ha  has  1 1 
dramas  of  the  embellishments  of  imagination ;  and  for  t : 
and  flow  of  poetical  language  he  has  substituted,  even  i 
perfonnances,  a  style  which,  though  correct  and  pure,  I 
narsh,  elaborate,  and  abrupt ;  often  strained  into  unnab  i 
or  condensed  into  fiu^tions  conciseness.  The  chief  e : 
Alfieri  consists  in  powerful  delineation  of  dramatic  chi  i 
his  PUippo  he  has  represented,  ahnost  with  the  masterl; ' 
Tacitus,  the  sombre  character,  the  dark  mysterious  cci 
nupenn  srnnptr  et  oftscura  verba,  of  the  modem  Til 
PolvMce,  the  characters  of  the  rival  brothezs  are  bean : 
trasted ;  in  Maria  Stuarda,  that  unfortunate  queen  is  i 
nnsospidons,  impatient  of  contradiction,  and  violent  in  : 
ments.  In  Mirra,  the  character  of  Ciniro  is  perfect  as  ( . 
Ung^  and  Cecri  is  a  model  of  a  wife  and  mother.  In  the : 
tion  of  that  species  of  mental  alienation  where  the  jm\ 
perished,  but  traces  of  character  still  remain,  he  is 
bappv.  The  insanitv  of  Saul  is  skilfully  mansged  ;  and 
joy  of  Orestes  in  killing  .Agisthus  rises  finelv  and  natun. 
ness,  in  finding  that,  at  the  same  time,  he  had  inadver; 
hismother. 

Whatever  may  be  the  merits  or  detects  of  Alfieri,  he  ii 
sidered  as  the  founder  of  a  new  school  in  tiie  Italian  di^ 
country  hailed  him  as  her  sole  tragic  poet ;  and  his  si]* 
the  same  path  of  literature  have  regaMed  his  bold,  ai] 
ra^d  manner,  as  the  genuine  model  of  tragic  compositioi 

Besides  his  tragedies,  Alfieri  published  during  his 
sonneta,  five  odes  on  American  independence,  and  thi 
Btruria,  founded  on  the  assassination  of  Alexander  1, 
Florence.  Of  his  prose  works  the  most  distinguished  for 
and  eloquence  is  the  Panegyric  on  Trajan,  composed  in  n 
of  indignation  at  the  supposed  feebleness  of  Pliny's  eulog: 
two  books  entitied  La  Tirannide  and  the  Essays  on  lAtev 
Oovgnvment,  are  remarkable  for  elegance  and  vigour  of 
are  too  evidentiy  imitations  of  ih»  manner  of  Machi! 
AnHgaUioant  which  was  written  at  the  same  time  with  I] 
of  Louis  X  VI.  ^  comprehends  an  historiMl  and  satirical  \ 
Erench  Revolution.  The  posthumous  works  of  Alfieri 
satires,  six  political  comedies,  and  the  Uemainofhis  Z^' 
which  will  always  be  read  with  interest,  in  spite  of  thi 
languid  gravitv  with  which  he  delineatea  the  most  li 
adventures  and  the  strongest  passions  of  his  agitated 
Mem.  di.  ViL  Alfieri  ;  SiamondJ  Ds  la  lAL  da  Midi  ds 
Walker's  Menunir  on  Italian  Tragody;  Oiom,  ds  Pisa,  t 
Lif*  ofAlfitfi,  by  Centofanti  (Florence,  1842) ;  and  VUa, 
LttUre  di  Alfieri,  by  Teza  (Florence,  1861). 

ALFORD,  HsNBT,  D.D.,  Desn  of  Canterbnr} 
the  most  variously-accomplished  chnrchmen  of  h 
poet,  preacher,  painter,  musiciaii,  biUical  schoh 
and  philologist — ^was  bom  at  25  Allfred  Place, 
Row,  London,  October  7th,  1810  (died  1871}     J 


great-grandfather,  Thomas  Alford,  who  died  in  1708,  was 
for  man^^years  th6  vicar  of  Curry  Rivell,  near  Taunton — a, 
living  that  passed  from  one  to  another  of  hia  descendants. 
The  father  of  Dean  Alford  stndied  for  the  bar,  bat  after 
practising  for  a  short  time,  followed  the  course  of  his 
;  predecessors  by  taking  holv  orders;  and,  until  his  death  at 
s  venerable  age  in  1852,  had  long  been  familiarly  known 
And  revered  in  his  part  of  the  country  as  the  rector  of  Aston 
Sandford  in  Buckinghamshire.  His  first  wife,  the  dean's 
mother,  whose  maiden  name  was  Sarah  Eliza  Paget,  was  the 
younger  daughter  of  a  weU-tonio  banker  of  Tamworth  in 
Staffordshire.  A  twelvemonth  after  their  marriage,  her 
husband,  then  practising  as  a  special  pleader,  was  by  her 
premature  death  in  childbed  left  a  widower.  The  newly-born 
infant^  who  remained  to  the  last  the  bereaved  parent's  only 
child,  was  confided  in  the  first  instance  to  the  affectionate 
care  of  the  home-circle  in  the  house  of  his  maternal  grand- 
father. Towards  the  close  of  1 8 1 3  he  was  taken  back  to  the 
lonely  hearth  of  his  father,  who  had  now  entered  upon  his 
clerioed  duties  as  curate  of  Steeple  Ashton,'iiear  Trowbridge 
in  Wiltshire.  Being  the  only  son  of  a  seduded  sdiolu*, 
the  boy's  education  was 'from  an  nnnsually  early  period 
sedulously  cared  for;  his  father  being  his  first  instructor, 
and  at  the  outset  his  constant  companion.  So  exceptional 
ivas  his  precocity  that  at  six  he  had  already  written  a  little 
^18.  volume  entitled  (in  round  hand)  the  Traods  of  St 
PauL  Before  he  was  eight  he  had  penned  a  collection  of 
Latin  odes  in  miniatura  When  he  was  scarcely  nine 
he  had  compiled,  in  the  straggling  characters  of  a  school- 
boy, a  compendious  History  of  the  Jews;  besides  drawing 
out  a  chronological  scheme  in  which  were  tabulated  the 
events  of  the  Old  Testament  Prior  to  the  completion 
of  Ids  tenth  year  he  actually  produced  a  series  of  terse 
sermons  or  laconically  outlined  homilies,  the  significant 
title  of  which  was  Looking  vnto  Jesus.  During  the  absence 
'of  his  father,  who  had  gone  abroad  as  the  traveling  chaplain 
of  Lord  Calthorpe,  Henry,  at  seven  years  of  age,  began, 
the  round  of  three  academies,  at  Charmouth  and  Hammer- 
smith ;  the  happiest  time  of  all  for  him  as  a  schoolboy 
being  three  years  and  upwards  passed  in  the  grammar- 
-school at  Ilminster.  His  character  was  already  msplaying 
*a  marked  individuality.  He  could  repeat  not  only  readily 
but  appreciatively  an  astonishing  number  of  lines  in  Greek, 
Latin,  and  EnglisJi,  selected  from  what  were  then  and  always 
^terwards  his  favourite  classic  authors,  ^e  indulged,  too, 
in  those  early  days,  in  the  luxury  of  original  versification. 
Then  it  was  also  that  he  first  began  to  manifest  that 
singular  capacity  for  ingenious  contrivance  and  that  sur- 
prising neatness  and  dexterity  of  manipulation  for  whicL, 
he  was  afterwards  remarkable.  It  was  said  of  him  later- 
in  life,  that  he  could  construct  an  organ  and  then  play 
upon  it ;  and  when  his  reputatioii  for  profound  scholarahip 
had  been  long  established,  his  constructiveness  was 
curiously  manifested  by  his  adaptation  to  the  purposes 'of 
utility  of  the  seemingly  ordinary  walking-stick  he  carried 
when  travelling  on  the  Continent.  In  its  upper  joint  he 
accreted  his  surplus  money  and  his  drawing  materials;  in 
its  lower  joint,  pens,  ink,  wax,  and  pencils.  Strangely 
contrasting  with  this  ineradicable  passion  for  nicety  and 
precision  was  his  delight  at  all  times  in  giving  himself  up 
to  the  most  diversified  occupations,  and  in  yielding,  often 
at  an  instant's-  notice,  as  he  sometimes  notes  with  regret, 
to  the  temptation  of  mere  discursiveness. 

It  was  in  the  October  of  1827  that  the  university  life 
of  Alford  commenced.  At  seventeen  he  went  up  to  Cam- 
bridge, having  won  his  scholarship,  and  had  his  name 
entered  at  Trinity  College.    During  the  midsummer  of  his 


honours  at  the  examinations.  In  the  possibihty  of  ha 
success  he  had  not  the  slightest  confidence,  yet  ea  tlis 
21st  January  1832  he  appears  as  thirty-fourth  wrangler; 
while  on  the  25th  February  his  name  comes  out  eighth  on 
.tiie  first-class  list  of  the  classical  tripo&  He  now  began  to 
take  pupils,  and  within  the  interval  which  elapsed  between 
his  taking  his  degree  and  giving  himself  up  more  completely 
to  the  great  work  of  his  Ufo— 4he  daboration  of  his  edition 
of  the  Greek  Kew  Testament— it  is  believed  that  he  had 
under  his  chaige  at  least  siity.  These  included  barristers, 
clergymen,  peers,  and  members  of  parliament;  many  of 
whom  afterwards  attained  positions  of  eminence,  all  of 
them  having  their  characters  moulded  more  or  less  under 
the  inspiring  influence  of  his.  In  his  twenty-sixth  year  be 
was  united  in  marriage  to  his  "cousin  Fanny,  a  daughter  of 
his  uncle,  the  Rev.  Samuel  AKord,  who  was  then,  as  hii 
father  and  his  great-grandfather  had  been  before  hiin,  vicar 
of  Curry  RiveE  Surviving-her  husband  after  nearly  thirty- 
five  years  of  wedded  life,  during  which  she  had  seen  tbe 
development  of  his  intellectual  powers  and  the  realifstioo 
of  some  portions  at  least  of  his  many-sided  amUtion,  ste 
brought  out  in  1872  his  journals  and  correspondence,  care- 
lully  edited  by  herself.  A  curiously  characteristic  side-light 
is  thrown  upon  Alford's  inner  nature,  both  moral  and  intel- 
lectual, by  the  circumstance  there  recorded-— that,  with  i 
view  to  enable  bia  future  wife  to  read  the  New  Testament 
in  Greek,  he  wrote  with  his  own  hand,  in  the  interval  be- 
tween betrothal  and  marriage,  an  elementary  Greek  gno- 
mar  of  sixty  folio  pages.  The  incident  is  all  the  more 
interesting  as  afi'ording  the  earliest  glimpRe  of  what  sooa 
proved  to  be  his  dominant  aspiratioa  Ilis^  researches  ii 
secular  scholarship  were  at  this  time  becoming  every  yesi 
more  and  more  adventurous.  He  shrank  not  from  proclaim- 
ing even  then  that  he  regarded  Niebuhr  aa  *'  one  of  ibe 
greatest  men  in  this  ignorant  and  obstinate  world.*  Mean- 
while, in  the  midst  of  his  excursive  inquiries  as  a  stodeot 
in  the  most  opposite  directions,  he  was  indulging  at  erer; 
available  opportunity  in  the  lotostdelight  of  his  own  daj- 
dreamings ;  and  in  February  1833,  he  published  hia  maidfo 
work  as  a  lyrist,  Poems  and  Poetical  Fragments.  Simply  «s 
an  instructor  lie  was  working  steadily  tffzem  hoan  a-csy  ; 
but  the  time  came  when,  in  furtherance  of  ius  favourite 
researches,  he  was  known  to  toil  at  the  desk  sumetiDes 
twelve  or  fourteen. 

Resolved  from  childhood  to  tread  the  path  of  life  'a 
the  footsteps  of  his  forefathers,  Alford  waa  ordained  deaeca 
on  the  26th  October  1833,  and  at  once  b^gan  active  pK> 
-fessional  work  as  curate  of  Ampton.  So  modest  was  hb 
^wn  estimate  of  his  intellectual  capabilities^  that  it  was  witi 
■ianafifected  surprise  he  found  his  uame  second  on  the  list  o| 
the  six  Fellows-  of  Trinity  who  were  elected  on  the  1st  of 
the  following  October.  On  the  6th  November  he  ^^ 
admitted  to  priest's  orders,  and  four  months  afterwards, 
upon  the  4th  March  1835^-ficarcely  a  week  before  liis 
marriage — entered  upon  his  parochial  labours  of  eighteen 
years'  duration  as  vicar  of  Wymeswold  in  Leiccstcrsliire- 
Twice  during  the  interval  of  his  scholarly  seclusion  in  tha* 
quiet  vicarage  he  was  vainly  tempted  with  Che  offer  d  i 
colonial  bishopric,  first  in  1841  as  Inshopof  New  Z«ato, 
and  again  in  1844  as  bishop  of  New  Brunswick.  He  coft- 
tentedly  drudged  on  for  years  together  in  oompan^'J' 
obscurity  among  his  pupils  and  parishioners.  Altbcaga 
a  ripe  scholar,  and  remarkable  for  his  splendid  veraatili^ 
it  was  less  by  the  brilliancy  of  his  achievements  than  by 
the  sheer  force  of  the  most  diligent  perseverance  ttat  ^ 
pushed  his  way  eventually  into  the  front  rank,  and  co®- 
manded  at  last  the  recognition  of  his  contemparv"!'"^ 


ehaken  and  disfigured,  lie  neverfchelesB  pnnctnaUj  appeared 
before  hia  andienco  with  his  face  and  head  coyexed  with 
surgical  bandages,  and — resolutely  lectured.  Hia  reputa- 
tion as  a  lecturer  of  exceptional  power  waa  within  a  few 
years  from  that  time  thoroughly  established  Several  of 
his  discourses,  notably  one  on  Saul  of  Tanma,  with  others 
on  themes  as  varied  as  astronomy,  musio,  scenery,  and 
Christianity^  acquired  in  the  end  a  certain  amount  of 
€eIebri^r~^k)T~two  years  together,  in  1841  and  1842,  he 
h^ld  the  chair  at  Cambridge  of  Hulsean  lecturer.  As  the 
result  of  hia  labours  in  that  capacity,  two  substantial 
volomes  afterwards  made  their  appearance.  Meanwhile,  in 
the  midst  of  his  more  serious  avocations,  he  was  at  uncertain 
intervals  making  good  his  claim  to  be  regarded  as  one  of 
the  more  subtle  and  tender  of  the  minor  religioua  poets  of 
England.  Adopting  an  old  forgotten  title  of  Quades's,  he 
brought  out,  on  his  arrival  at  Wymeswold  (1835),  in  two 
volumes,  his  School  of  the  Hearty  coupled  with  a  reissue 
of  his  minor  poems  and  sonneta,  -  In  1838,  he  edited,  in 
six  vols.,  the  works  of  Donne,  prefixing  a  luminous  preface, 
at  once  critical  and  biographiccd.  Throu^out  the  year  1 839 
and  part  of  1840  he  edited  a  monthly  magazine  called 
Deatilm't  MiiceUany,  In- 1841  he  published,  with  other 
new  poexns,  his  Abbot  o/Mvehdnaye,  A  collection-of  PmtvM 
and  HyiAns  appeared  from  his  hand  A  the  spring  of  1844. 
A  couple  of  years  before  that,  in  1842,  he  had  first  entered 
upon  his  dntiea  at  Somerset  Hoube,  where  lie  acted  for 
many  years  as  examiner  in  logic  and  moral  and  intellectual 
philosophy  in  the  university  of  London.  So  youthful  waa 
his  appearance  at  the  date  of  his  first  receiving  this  appoint- 
ment, that  on  his  entering  the  apartment  where  he  was 
awaited  by  the  candidates,  he  waa  mistaken  for  one  of 
themselves. 

What  eventually  proved  to  be  the  noblest  of  all  his 
literary  undertakings,  his  new  edition,  with  running 
commentary,  of  the  Greek  Testament,  engrossed  his  atten* 
tion  for  fully  twenty  years  together,  from  1841  to 
186U  Originally  designed  for  the  use  of  students  in 
the  umversities,  the  work,  from  its  modest  first  projec- 
tion, grew  in  his  hands  to  enormous  proportions.  He 
fancied  at  starting  that  a  single  year  might  witness  its 
completion,  and  that  a  couple  of  thin  octavos  might  embrace 
both  text  and  commentary.  By  the  time  th^  expanding 
scheme  was  actually  realised  twenty  years  had  elapsed,  and 
the  work  had  swollen  into  four  ponderous  tomes,  the  con- 
tents of  which  were  aa  weighty  as  they  were  comprehensive^ 
The  idea  of  the  work  was  suggested  to  Alf  onf  s  mind  aq  he 
listened  one  day  to  a  sermon  at  Cambridge.  What  he  pro- 
posed to  himself  at  the  outset  was  simply  to  adopt  the 
main  text,  and  to  combine  with  it  the  greater  part  of  the 
readings  of  Philipp  Buttmann  and  Karl  Lachmann.  This, 
however,  led  to-A  more  extended  plan  of  critical  labour  and 
research,  including  a  comprehensive  digest  of  the  vanous 
readings  founded  on  the  latest  collations  of  the  principal 
manuscripts,  the  Codex  Vatican  us,  the  Codex  Sinai  ticus, 
the  Codex  Alexandrimxs,  and  othera  With  a  view  to 
illustrate  more  clearly  than  ever  the  verbal  end  idiomsiic 
or  constructional  usages  of  the  sacred  text,  an  entirely  new 
collection  of  marginal  references  was  compiled.  Added  to 
this  there  was  a  copious  abundance  of  EngUsh  notes,  both 
ttegotical  and  philological  Conscious  of  the  vast  stores  of 
learning  that  had  been  accumulating  in  Germany,  Alf ord 
from  an  early  date  determined  to  render  himself  as 
thoroughly  aa  possible  a  master  of  the  German  language 
and  at  home  in  German  literature.  This  intention  waa 
fairly  carried  out  at  Bonn  before  the  dose  of  tito  annmier 


German  criticism,  actually  made  plain  for  the  first  time  ia 
our  language  through  his  Prolegomena  and  sObsequent  inei- 
dental  commentary.  In  November  1849  (th'e  month  the 
author  took  his  ED.  degree  at  Cambridge),  voL  L  of  the 
Cfreek  Testament  was  published,  containing  Uie  four  Gospels. 
Through  it  theological  students  in  thisjcountry  had  placed 
within  their  reach  in  an  epitomised  form  the  latest  resolla 
of  the  labours  of  continental  critics  on  the  Greek  text, 
including  portions  even  of  those  of  Constantino  Tischendorl 
Issued  from  the  press  volume  by  volume,  the  work,  as 
already  remarked,  waa  not  completed  till  long  af terwarda. 
In  January  1861  the  fourth  or  final  volume,  beginning  with 
the  Epistle  to  the  Hebrews  and  ending  with  the  B^k  of 
Revelation,  made  its  appearance.  What  is  chiefly  notice- 
able in  re§^  to  the  work  is  its  strictly  critical  character. 
It  ia  the  production  of  a  philolo^t  rather  than  of  a  theo- 
logian. Abbreviations,  punctuations,  elisions  of  ortho- 
graphy, systematic  ellipses,  the  merest  turns  of  the  pen  in 
this  or  that  mannscript»  are  weighed  against  microscopio 
scruples  in  the  bailee  of  his  judgment.  There  can  be  little 
question  that  the  work  appreciably  increased  the  aggregate 
amount  of  the  biblical  knowledge  of  Alford's  immediato 
contemporaries.  86  carefully  matured  were  his  researches 
in  the  regions  of  exegesisi  already  crossed  and  recrossed 
by  the  footprints  oC  countless  commentators,  that  the  work 
is  regarded  as  in  many  respects  authoritative  even  among 
those  who  differ  from  him  widely  on  many  important 
queationa. 

Early  in  1853  Alford  first  preached  in  Quebec  chapel, 
London,  the  building  in  whicli  his  father  had  been  ordained 
deacon  forty  years  l^ore.  Btolbre  the  year  was  out,  on  the 
26th  September,  he  had  removed  from  his  picturesque 
church  in  the  wolds  of  Leicestershire  to  the  plain  con- 
venticle in  l^bumia.  There  he  remained  for  nearly  four 
years,  toiling  assiduously,  preaching  twice  every  Sunday  to 
a  large  and  cultured  congr^tion.  Seven  volumes,  issued 
from  tha  press  at  intervals,  have,  under  the  title  of  Tka 
Quebec  Ohapel  Sermons^  preserved  153  of  tha  more  remark  • 
able  of  these  discourses — ^those  preached  by  him  in  the 
morning — all  of  which  were  carefuUy  prepared  beforehand. 
As  a  preacher  his  style  was  severe  and  earnest  mther  than 
eloquent  or'impassioned.  Pei-haps  the  finest  discourse  he 
ever  delivered  was  the  one  on  the  text,  <'  A  great  multitude 
which  no  man  could  number."  It  was  preached  from  the 
cathedral  pulpit  ahortly  after  his  advancement  by  Loid 
Palmerston,  in  March  1857,  to  the  deanery  of  Canterbury. 
Throughout  his  life,  but  especially  towards  its  dose,  his 
chief  delight  inteUectually  appears  to  have  been  the  rapid 
alternation  of  his  purauita  While  he  was  yet  in  the  midst 
of  his  biblical  researches  he  was,  simultaneoualy;  at  the 
be^ning  of  1851,  translating  the  Odyssey,  arfanging  his 
poems,  with  additions  for  their  American  republication,  and 
prepanng  an  article  for  the  Edinburgh  Review  on  the  St 
Paul  of  Conybeare  and  Howson.  A  series  of  ingenious 
lectures^  delivered  by  him  in  his  capacity  of  philologist,  on 
being  compacted  into  a  manual  of  idiom  and  usage,  entitled 
The  Queen's  English,  attained  a  high  degree  of  popularity. 
Nevertheless,  in  spite  of  their  wholly  unpretentious  and 
essentially  humorous  character,  these  mere  casual  notes 
on  spelling  and  speaking  drew  down  upon  their  author 
one  of  the  sharpest  criticisms  he  ever  provoked,  sarcas* 
tically  entitled  The  Dean's  English,  The  Contemporary 
Eeoiew  was  inaugurated  under  his  editorship;  and  from 
January  1866  to  August  1870  was  conducted,  by  him  as  a 
sort  of  neutral  ground  for  religious  criticism.  Under  th^ 
title  of  The  Year  o/  Prayer,  Alford  in  1866  published  a 
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T%a  Chtldren  of  tkt  LordPs  Ptayer^  which  appeared  in 
1869  as  the  letterpress  aocompaniment  to  designs  by  F.  R. 
Pickersgill,  R.A.  The  miscelkneottfl  papers  he  had  con- 
tributed to  periodicals  were,  the  same  year,  collected  under 
the  name  of  Essayi  amd  Addresiu.  He  brought  out^  in 
1865,  his  Lettei;s  from  Abroad,  eminently  characteristio 
records  of  travel,  mainly  descriptive  of  Italian  dtiea  and- 
scenery;  and  in  1870,  a  collection  of  spirited  pen  and  penoQ 
sketches  of  The  Hiviera,  the  latter  b^ng  reproduced  from 
his  water-colour  drawings  by  the  aid  of  chiomo-litho- 
graphy.  The  artist  faculty,  it  has  been  observed,  and 
not  extravagantly,  '*  would  havjp  made  him  a  great  land- 
scape painter  bad-he  not»  either  from  prefereiioe  or  nooes- 
sity,  become  a  great  Greek  scholar  and  a  dean."  Sueh 
were  the  pliancy  and  the  resilience  of  his  nature  that  he 
would  turn  with  sest,  after  hours  of  severe  study  given  to 
the  collation  of  a  Hebrew  manuscript  or  to  the  exominatioi) 
of  the  ezegetical  subtleties  of  a  GJennao  commentator  on 
the  Qreek  Testament^  to  doctoring  the  h4Il  dock  and 
making  it  strike  the  half-hourt,  toi  tuning  the  piano  in 
the  drawing-room,  or  to  playing  gam^i  with-  his  children 
in  the  nursery.  The  wooden  front  of  the  organ  (which 
instrument  he  could  play  with  the  hand  of  a  master)  was 
called  according  to  his  own  ingenious  design  and  by  his 
own  dexterous  chiselling.  A  Mcugva  of  the-SecuoMf  per-, 
formed  as  a  holiday  pastime  on  New  Year's  Day  1861,  in 
the  deanery,  owed  to  him  both  the  words  and  the  musio-;n 
he  himself,  besides,  enacting  in  it  the  part  of  ''Father 
Christmas. "  A  couple  of  years  before  his-  death  he  appeared 
as  a  noveHst,  conjointly  with  his  niece  producing  the  stoiy 
of  Netherton  <m  Sea,  The  last  work  of  any  magnitude  upon 
which  he  adventured  as  a  biblical  scholar  was  his  Com- 
maUary  on  the  Old  TestamenJL  In  the  diversity  of  his  avoca* 
tions,  and  the  thoroughness  with  which  they  were,  one  and 
all,  carried  to  a  successful  issue,  he  was  his  own  severest 
taskmaster.  Throughout  life,  uodki}  he  i^as  stretched  upon 
his  deathbed,  he  never  seemed  to  indulge  in  the  luxury  Of 
inaction.  The  end  came  at  length  to  him  calmly,  on  the 
•12th  Januaiy  1871,  and  five  days  afterwards  his  remains 
were  interred  under  a  yew  tree  in  St  Martin's  churchyard, 
within  view  of  the  towers  of  Canterbury  Cathedral  Jt  is 
significant  of  the  tender  poetical  quaintness  of  his  whole 
character,  that  there  is  inscribed  above  his  tomb,  in  obedience 
to  his  own  directions, "  Diversorium  Viatoris  Hierosolymam 
Proficiscentis." .  A  statue  of  the  dean,  by  Pfyffers,  was  un- 
veiled, before  the  year  of  his  demise  had  run  out,  in  a  niche 
on  the  west  front  of  the  most  andent  of  our  cathedrals. 
Dean  Alford  was  a  man  as  variously  accomplished  as  any  of 
his  generation;  and  he  would  unquestionably  have  risen  to 
far  greater  eminence  than  he  ever  achieved  in  poetry,  in 
oratory,  in  music,  in  painting,  in  theology,  or  in  general 
literature,  if  he  had  aimed  at  excelling  in  one  or  two  alone 
of  those  arts  or  sdences,  instead  of  endeavouring  to  shine 
in  all  of  them  alike.  (o.  K.); 

ALFRED,  or  iELPRED,  the  QBEiiT,  the  youngest  son 
of  ^''Ethdwulf,  king  of  the  West  Saxons,  was  born  at 
Wantage  in  Berkslure  in  849  A.D.  At  an  early  age  he 
was  summoned  to  the  assistance  of  his  brother  .^thelred 
against  the  Danes.  These  formidable  enemies,  whose 
object  hitherto  had  been  mere  plunder,  were  now  aiming 
at  a  permanent  settlement  in  the  country,  and  after  ravag- 
ing and  subduing  Northumbria,  East  Anglia,  and  the 
greater  part  of  Merda,  they  fell  with  their  xmited  forces  on 
Wessex  itself.  A  series  of  encounters  took  place,  in  which 
Alfred  greatly  distinguished  himself,  espedally  at  Ashdown, 
"^St^np  the  I>uies  were  routed  with  great  slanj^hter,  and 


he  met  the  enemy  atr  Wilton,  where,  after  a  loog  and 
doubtful  struggle,  he  was  defeated.  Both  parties  were  now 
becoming  tired  of  the  war.  Tmrneime  kss  had  been 
suffered  on  both  mdes,  and  although  the  Danes  on  the 
whole  had  been  victorious,  their  victories  had  bnmghi 
them  no  substantial  results.  A  treaty  of  peace  was  oon- 
duded,  and  the  Danes  withdrew  to  London. 

On  the  cessation  of  hostflitiee,  Alfred  was  enahled  to 
turn  his  attention  to  naval  a£Eair8.  The  sea  was  svanniiig 
with  pirates,  and  their  descents  on  the  coast  kept  the 
country  in  a  state  of  perpetual  alarm.  >  To  cope  with  them 
succeedully  Alfred  resdved  to  meet  them  on  their  own 
dement^  and  a  naval  victory  which  he  gained  over  seren 
Duush  rovers  in  875  is  the  first  on  record  won  by 
•RngliftliT^Ai^,  In  the  following  year  the  peace  d  871 1^ 
br^en.  An  army  of  Danes  ^m  East  Anglia,  under  their 
king,  Qnthram,  sailing  along  the  south  coast,  landed  in 
Wessex,  seized  upon  Wareham,  and  afterwards  upon  £xet£r, 
then  the  centre  of  a  disaffected  Cdtic  population,  and  h 
was  nolt  till  877  that  the  countiy  was  once  more  frn  frooi 
the  invader.. 

The  year  878  was  the  most  eventful  in  the  coarse  c^ 
Alfred's  reign.  At  mid-winter,  without  any  warning;  tLe 
Danes  came  pouring  into  Wessex  from  the  north,  eekd 
Chippenham^  and  making  it  the  centre  of  their  op^iratiotj, 
quickly  overran  the  country.  Many  of  tlie  inhabitants,  is 
despair,  fled  into  foreign  lands,  and  Alfred,  totally  nD|^ 
pared  to  meet  the  storm,  retired  to  the  marshes  of  Someisd 
Never  at  any  otJier  period,  dther  befpre  or  after,  were  hi3 
fortunes  so  low,  and  the  national  existence  itsdf  vaa  et 
stake.  Had  Alfred,  like  his  kinsman  Borhed  of  Mereii 
left  his  people  in  their  hour  of  need,  t]ie  heathen  Dsss 
in  all  probability  would  have  acted  like  the  heatheL 
Englishmen  before' him — a  new  race  would  have  possesseu 
the  land,  and  the  names  of  England  and  Englishmen  wcLi 
have  disappeared  from  the  page  of  history.  Alfred's  nis* 
fortunes  only  roused  him  to  fresh  exertions,  and  k' 
military  skill  and  valour  enabled  him  to  carry  hie  pec^Js 
in  safety  through  this  momentous  crisis.  Foitif  jing  hia- 
self  at  Athelney  about  Easter,  he  secretly  matcitd  bis 
plaift  for  meeting  the  enemy,  and  seven  weeks  aft^r, 
having  collected  his  forces  at  Brixton  near  Sdwood,  Le 
rapidly  advanced  in  a  north-easterly  direction,  and  «a5 
close  upon  the  Danes  bdore  they  had  any  intelligence  c: 
his  approach.  A  fierce  conflict  ensued  at  Ethandon,  nc^ 
Edington,  in  which  the  Danes  were  entirely  ddeated;  ari 
about  fourteen  days  after  this  they  were  .compeUed  to  izi 
for  peace.  By  the  treaty  of  Wedmore,  Watling  Street  (tb-: 
old  road  running  across  the  island  from  London  to  Chc?:^: 
and  the  Irish  Channd)  was  to  be  the  boundary  bet^f  > 
Alfred  and  the  Danes,  the  latter  were  to  be  vassals  to  tl^ 
kings  of  Wessex,  and  their  chiefs  to  receive  baptism.  TLs 
treaty  was  observed  by  the  Danes  with  much  great-cr  fidelity 
than  those  of  an  earlier  date  had  been.  Guthrum  their  kic: 
and  about  thirty  of  their  chiefs  were  baptised  at  Wedsicfs, 
and  Alfred,  who  stood  sponsor  for  Guthrum,  gave  him  tie 
name  of  iEthelstan.  The  Danish  army  after  this  altT^'r 
withdrew,  and  eventually  settled  down  peaceably  in  ^} 
Anglia.  The  acceptance  of  Christianity  by  their  chi^-- 
■  seems  indeed  to  have  broken  for  a  time  the  flerco  crasai-^ 
energy  which  gave  a  special  animus  to  the  piratical  exp^- 
tions  of  the  heathen  Danes. 

As  soon  as  peace  had  been  conduded  Alfred  turned  h-' 
attention  to  the  internal  affairs  of  his  kingdom.  ^-- 
vigorously  set  to  work  to  put  the  country  in  a  oomp)^'^ 
state  of  defence     Old  fortifications  were  repaired  and  oe'^ 


ana  toos  care  ttiat  juBtioe  was  impamauy  aamuusterea  to 
all  his  subjects^  severely  punishing  any  wilful  perversion  of 
it  on  the  part  of  the  judges.  In  his  oode  of  laws,  which 
is  a  compilation  from  those  of  his  predecessors,  he  wisely 
abstained  jteom  introducing  much  of  his  own,  giving  as  his 
reason  that  he  was  afraid.it  might  not  be  accepted  by 
posterity.  He  greatly  encouraged  conmierce,  and  'took  a 
b'vely  interest  in  geographical  discovery.  We  have  from 
his  pen  a  minute  account  of  two  voyages  of  Ohthere, 
especially  of  the  one  round  the  North  Gape  into  the  White 
Sea,  and  also  of  a  voyage  of  Wulfstan  to  the  Baltia  And 
it  is  to  Alfred  that  we  are  indebted  for  the  best  account  that 
has  reached  us  of  the  Germany  of  the  9th  centuiy. 

Alfred's  devotion  to  learning,  and  his  exertions  in  the 
cause  of  education  are  among  the  most  remarkable  features 
of  his  reign.  So  deep  was  the'  popular  ignorance  when 
Alfred  ascended  the  throne  tha^  according  to  his  own 
testimony,  hardly  any  one  south  of  the  Thames  could  under- 
stand  the  ritual  of  the  dmrch  or  translate  a  Latin  letter. 
It  was  one  of  the  strongest  and  most  cherished  of  his 
purposes  that  this  state  of  matters  should  be  entirely 
changed,  and  that  every  free-bom  English  youth  who  had 
the  means  should  qualify  himself  to  t^  English  correctly. 
In  order  to  accomplish  this,  he  rebuilt  the  monast^es 
which  had  been  cast  down  in  the  late  W[ar8,  and  which 
were  the  great- centres  of  education  in  those  days,  invited 
learned  men  from  all  quarters  to  his  courts  and  by  their 
assistance  completed  a  number  of  works  for  the  diffusion 
of  knowledge  throughout  his  dominions.  These  were  not 
original  compositions  hut  free  translatidns  of  Laijn  authors 
that  were  held  in  much,  esteem  at  the  time,  and  thd  fact 
that  Orosius  and  Bade  are  two  of  the  works  he  sheeted, 
shows  the  high  value  he  set  upon  an  acquaintance  with 
history  and  geograt>hy.  A  copy  of  his  versiop  of-Qregoiy's 
Pasuial  Care  was  sent  to  every  diocese  for  the  ben^t  of 
the  clergy.  It  is  in  the  preface  to' that  work  that  Alfred 
gives  his  touching  account  of  the  decay  of  learning,  and 
expresses  his  desire  for  its  revival  .  But  the  work  which 
seems' to  have  had  the  greatest  attraction  for  him  was 
The  CoMoUuioiM  of  Philosophic 'hy  Boethiua.  In  his 
translation  of  this  work  Alfred  gives  us  more  of  his  own 
original  composition,  and  a  deeper  insight  into  his  thoughts 
and  feelings,  than  in  any  other  of  his  works.  His  Manual 
or  Handbook,  which  is  known  to  have  been  iu  existence  in 
the  12th  century,  is  lost^  and  this  is  the  more  to  be 
regretted  since,  besides  the  extracts  from  Latin,  authors 
which  it  contained,  it  is  believed  that  he  had  inserted  in  it 
not  a  few  compositions  of  his  own. 

In  occupations  such  as  these  fifteen  years  <^  comparative 
tranquilli^,  disturbed  now  and  then  by  troubles  with  the 
panes,  passed  away.  A  fresh  swarm  from  abroad  had  landed 
in  Kent  in  885  and  besieged  Rochester,  but  on  the  king's 
Approach  they  raised  the  siege  and  returned  to  their  shipa 
The  next  eight  years  were  years  of  iminterrupted  peace; 
but  the  Danes,  suffering  a  severe  defeat  at  Uie  hands  of 
Arnulf,  king  of  the  East  Franks,  sailed  for  England  in  two 
divisions  in  893.  One  of  these'  divisions  was  under  the 
command  of  the  terrible  Hastings.  Their  arrival  was  a 
fiigoal  to  the  Danes  of  Northumbria  and  East  Anglia, 
.who  rose  in  great  numbers  to  aid  their  Irinamftn  Alfred, 
however,  was  better  prepared  to  meet  the  danger  than  he 
had  formerly  been.  His  towns  were  so  strong  that  the 
Danes  seem  studiously  to  have  avoided  them.  A  body  of 
^he  enemy  was  routed  by  Alfred  at  Famham  in  .Surrey. 
Another  great  host,  moving  to  the  west  in  the  line 
of  the  Thaiaea.  was  followed  by  three  uf  Alfred's  alde^ 


country  once  more  ana  esianusnea  tnemseives  wiuun  ine 
fortifications  of  the  old  Roman  town  of  Chester,  which 
was  then  uninhabited.  There  they  remained  for  th« 
winter,  when,  provisions  failing  them,  they  removed  to 
Wafes,  and  with  the  harvest  of  plunder  they  gathered  there 
they  retreated  into  Essex  by  way  of  the  fhendJy  districts 
of  Northumbria  and  East  Angha.  So  rapid  had  their 
movements  been  th%t  Alfred's  armv  was  unable  to  keep 
up  with  them.  The  same  year  (895),  before  winter  set  in, 
the  Danes  sailed  up  the  Thames  into  the  Lea,  and  selecting 
an  advantageous  position  on  the  banks  of  the  latter  stream, 
oonstxucted  a  fortress  about  20  miles  above  London.  As 
this  proved  a  considerable  annoyance  to  the  citizens,  they 
attadced  it  the  following  summer,  but  were  repulsed  with 
great  loss.  During  harvest  the  king  was  obliged  to  encamp 
in  the  neighbourhood  of  the  city  to  protect  the  reapers 
while  gathering  in  their  crops.  He  afterwards  raised  two 
forts  on  each  side  of  the  Lea,  and  so  effectually  blocked 
up  the  passage  of  the  river  that  the  enemy  abandoned  their 
vessels  and  proceeded  to  Bridgenorth  on  the  Severn.  In 
the  summer  of  897  the  great  Danish  host  broke  up,  and 
part  of  them  returned  to  the  continent  The  rest  dis- 
persed through  Northumbria  and  East  Anelia,  and  for 
some  time  gave  Alfred  no  little  trouble  by  their  piratical 
excursionSb  By  means  of  vessels  formed  after  a  model  of 
bis  own,  of  unusual  length  and  speed,  he  succeeded  at 
last  in  curbing  his  Danish  foes>  but  not  till  after  a 
deBperate  encounter  with  thein  on  the  south  coast,  in 
which  the  advantage  was  not  all  on  his  side.  The  war  was, 
as  usual,  accompanied  by  pestilence,  and  great  numbers 
perished,  many  being  persons  of  the  highest  rank  in  the 
state.  The  rest  of  Alfred's  reign,  about  which  we  know 
almost  nothing,  seems  to  have  been  passed  in  peace.  He 
died  in  the  year  901,  at  the  age  of  fifty-two,  and  was. 
buried  at  Winchester. 

The  memory  of  Alfred  has  ever  been  gratefully  cherished 
by  his  countrymen.  There  never  perhaps  was  a  monarch 
so  highly  esteemed ;  and  traditional  stories  of  the  most 
fascinating  descripti6n  duster  around  his  name,  in  which 
he  appeara  almost  to  as  much  advantage  as  in  real  history. 
Institutions  that  existed  long  before  his  time,  but  whose 
ori^  it  is  impossible  to  trace,  have  erroneously  been 
attributed  to  hun;  and  in  the  times  of  Norman  oppres- 
sion, when  the  people  were  groaning  under  the  burden  of 
slavery,  they  fondly  called  to  mind  the  "  Darling  of  the 
EngUah,"  to  whom  they  ascribed  all  those  rights  and 
privileges  which  they  so  highly  valued,  and  of  which  they 
had  been  unjustly  deprived  Time  but  adds  to  Alfred's 
praises.  With  one  consent  our  historians  agree  in  char- 
acterising him  as  the  wisest,  best,  and  greatest  king  that 
•ever  reigned  in  England 

The  following  is  a  list  of  Alfred's  works : — 

1.  Mamtal  or  ffcmdbook,  of  which  no  copy  is  known  to  exist 
S.  Lmot  ifiob  Wilkin's  Lega  AnghhSaaaoniaz^  1721,  and  Thorpe's 
Andeifd  Lanoa  and  TngtUutea  of  England,  Ijoridorkt  1840).  Tracsla- 
tioDS  into  Old  English  (Anglo-Saxon)  of' the  following: — t.  Bede's 
EocUsiaatkal  BiiOary,  edited  l^  Wheloc;  Cambridge^  164S-4,  and 
by  Smith,  Cambridge,  1722.  4.  Ths  Uninenal  ffittory  <^  Oroaius, 
edited  by  ThorDe,  London,  1857.  6.  Ths  Consolations  of  PhOosophy, 
by  Boethiua,  edited  by  Fox,  London,  1864.  6.  Gregory's  Faatorai 
Care,  edited  by  Sweet  for  the  Esrly  English  Text  Society,  London, 
1871-2. 

For  further  iafoimation  about  Alfred  see  Fauli's  Z0  ^JLlfrod  and 
Freeman's  Oli  JSngtith  History  and  History  o/tht  Norman  CowpusL 

ALQiE,  or  Htdbophyta,  a  large  order  of  celiular, 
flowerless,  ayptogamic  plants,  found  in  the  sea  (seii^veedsk 
in  rivers,  lakes,  marshes,  hot  springs,  and  moist  places,  all 
ovar  the  r^rld.     They  cuusist  of  a  brown,  red.  or  grepj> 
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flowering  plants;  *they  simply  &z  HLq  plants  and  enable 
them  to  sway  about  in  the  water.  This  is  markedly  th^ 
case  with  the  TAminaJias;  or  large  tangles  of  onr  coasts. 
The  leaff  appendages  of  seaweeds  are  called  ^nds.  They 
tary  in  sixe,  colour,  and  consistenca.  6ome  of  the  red  and 
green  delicate  fronds  form  beautifm  objects  when  carefully 
dried  and  laid  outt>n  drawing-paper.  In  order  to  dry  sea- 
weeds they  must  be  first  washed  carefully  in  fresh  water 
to  separate  saline  matters,  and  then  placed  within  diying- 
pslper  Ad  subjected  to  pressure.  Veiy  delicate  seaweed 
8h6uld  be  floated  out  in  water,  drawing-paper  being  placed 
under  them,  and  their  fronds  being  carefully  arranged  on 
the  paper  before  they  are  raised  out  of  the  water.  They 
must  then  be  dried  partially  in  the  air,  and  afterwards  under 
pressure  between  sheets  of  diying-paper.  . 

Seaweeds  are  composed  entirely  of  cells,  which  in  Bo'me 
instances  become  elongated  so  as  to  have  the  appe^nance  of 
tubes.  Some  Algas  are  uni-ceUular,  that  is,  are  composed 
of  a  single  cell,  as  occurs  in  some  Desmidiese,  as  Closterium. 
At  other  times  they  are  composed  of  numerous  cells,  which 
are  kept  together  by  a  gelatinous  matter,  but  separating 
easily  from  each  other  so  as  to  have  an  independent  exist* 
enoe.  This  ii  observed  in  the  red  snow  plant  (JPrcOoeoccui 
or  Palmdlanivalis),  The  cells  of  seawe^  are  sometime^ 
joined  together  so  as  to  form  a  linear  series,  and  to  .give 
them  a  thread-like  appearance ;  and  in  sudli  a  case,  mtea 
the  divisions  between  the  ceUs  are  marked,  the  whole 
appears  like  a  beaded  necklace  of  cells.  When  the  cdls 
are  united  both  lengthwise  and  latenJly  t^ey  then  form 
an  expanded  flat  frond.  In  some  instances  the  frond  is 
gelatinous. 

The  germinating  bodies  or  spores  of  seaweeds  are  cells 
often  contained  in  cavities  (Fig.  2).  They  vary  in  colour, 
and  the  fronds  have  frequently  the  same  colour  as  the 
spores.  In  reference  to  their  colour,  AJgse  have  been 
divided  into  three  sub-orders :  1.  Melanospermee,  brown 
coloured  seaweeds  (Kg.  1),  with  olive-brown  spores;  2. 
Wiodospermeae,  rose-coloured,  seaweeds,  with  red  spores ; 
3.  Chlorospermea,  green-cok)ured  seaweeds,  with  green 
spores. 
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^^t  ^'TT^fi^  'f  *'  ^"^  eafcitltaiw,  ttie  etaunon  BlAddcr  Senwee^  tHth 
•Ir-tgsldft, »,  «ftd  masses  of  cooceptadesconsUtaUnff  tho  frneUflcationrV.iV> 
eUrtes  wiled  Rieba.    Pit  2.— ProctlllcaUon  of  a  Seaweed,  con- 
I,  trhlch  are  ultimately  discharged  at  an  opcalng:  o.   Fi£.  9^ 
060  of  tho  ros<Msolonred  Seaweeds,,  ^^*       '«f.#w- 

Alg©  we  mnltipliod  by  the  division  of  cells  and  by 
spores.  By  cell-diviaion  there  is  a  multiplication  of  cells, 
»nd  by  eeparation  fron)  the  parent  pUnt  these  cells  may 


to  gemdnating  i^ores.  This  is  Seen  in  Confervse,  wm.  as 
the  green  matter  often  seen  in  ponds,  and  called  tUkveei 
There  are  also  observed  in  Algae  two  kinds  of  fettiliaj^ 
bodies,  one  set  called  Antheridi^  oonlaining  moving  £b> 
slents  or  spermatozoids ;  andthe  other  called  Archegoim, 
containing  a  rudimente^  cell,  which,  after  contact  ^ 
the  spermatozoids,  becomes  a  spore  ionning  a  new  plai^ 
The  spores  produced  by  some  AJgsd  move  about  in 
water,  and  have  been  called  Zoospores.  Their  spontdoeoos 
movements  are  efifected  by  means  of  vibratlle  aleiider 
threads  called  dlia.  •  These  zoospores  are  contained  in  I 
cell,  whidli  ultimately  bursts  and  scatters  them.  The  yto* 
cess  is  well  seen  in  a  green  Alga  called  Yauchena.  The  lOo* 
spores  move  about  for  a  certain  time,  and  ultimaielj  tli« 

rres  get  fixed  to  a  rock  or  the  wood  of  a  pier,  and  then 
dli^  disappear.  Cilia  sometimes  occur  in  pain  at  one 
end  of  a  spore,' numbering  two  or  three ;  at  other  tune) 
they  are  placed  round  the  whole  drcumf  erence  of  the  spcse, 

Spores  have  a  tendency  to  divide  into  four;  snch  cem* 
pound  spores  are  caUed  tetraspores  (i^.  31.  They  are 
common  in  the  sub-order  Ehodosperme®.  They  seem  to 
differ  £rom  ordinary  spores,  and  to  be  more  of  the  nature  d 
buds.  IJu  some  Algae,  such  as  Corallines,  there  is  a  coatzag 
of  calcareous  matter  which  oonceals^their  tissuoi  This  m 
be  removed  by,  means  of  hydrocAorie  acid.  Diatoms,  a 
subdivision  of  Algse^  are  so  called  from  two  Greek  words 
signifying  to  cut  through,  in  allusion  to  the  mode  o!  diTi- 
sioii  into  two  valves.  .  They  are  microsooiuc  one-celled 
bodies,  covered  externally  by  a  siliceoua  or  flinty  coal 
They  are  on  the  confines  of  the  animal  and  v^etable  kmg- 
doms,  and  have  been  referred  sometimes  to  the  one  aci 
sometimes  to  the  other.  Their  mode  of  reproduction  U 
conjugation  and  spores  seems  to  indicate  their  allioDce 
with  Algas,  although  some  still  place  them  among  infusocal 
animalcules.  The  siliceous  markings  of  Diatoms  aie  ^ 
beautiful  microscopic  objects.  After  exposure  to  the  ^dka 
of  fire  or  nitric  add,  the  silex  remains  uttered,  andintkt 
state  the  streaks  of  the  covering  are  easily  observed 

M$ny  of  the  AJgse  fi(tipply  nutritious  food.  Jik>dpte^i^ 
pcUmdta,  one  of  the  red  seaweed^  is  the  d^dst  of  tbe 
Scotch,  tho  dillesk  of  tho  IrisL  Chondrua  (Sph<Broeocc&) 
erisptu  and  0,  fnammiUasu3,two  Bhodosperms,  recei?etk 
name  of  carrageen  or  Irish  moss.  Thel^  fronds  consist  io 
part  of  a  substance  allied  to  starch,  which  is  extracted  hj 
putting  them  In  water,  and  on  cooling  it  forms  a  ^• 
Species  of  IJlva,  one  of  the  Chlorosperms,  supply  the  giea 
laver.  Species  oi  Caulerpa  furnish  food  to  turtles. .  Ii9» 
aria  dtgiiata,  and'Zommarta  saecharma,  tmder  the  naae 
of.  tangle,  are  eaten  in  the  north  of  £urop&  Dnlsa 
and  tangle  was  formerly  a  conmion  cty  lu  the  stzeets  d 
Edinbuigh.  D'UrvUkea  uUUs  id7used  as  food  in  GcH. 
Alaria  esculenta,  a  British  spedeSs,  is  also  edible.  Oigariits 
tpedosa  is  n^ed  for  jelly  in  the  Swan  Ei^er  settlemcsi 
Graeilaria  tidhenoides,  under  the  name  of  Ceylon  moss,  is 
usfiS^for  soups  and  jellies.  GracUaria  tpinota  sni^He 
the  Agar-Agar  in  China.  Jfottoc  edule  is  a  Chinee  aitid^ 
of  diet.  The  edible  nests  <4  China  are  supposed  to  be 
formed  from  seaweeds.  Floearia  tenax  is  used  in  CB^ 
to  furnish  glue.  Iridasa  eduUs  is  edible.  Laurenda  f'-*- 
naiifida  is  called  pepper- dulse  on  account  of  hating 
pungent  qualities.  Seaweeds^  form  an  ex^Ilent  inaniu^ 
They  are  used  on  many  farms  situated  near  the  sea^<^ 
Seaweeds  after  burning  yield  barillai.  an  impure  carbonate 
of  sodiL  *  Kelp  was  for  many  years  prepared  from  b** 
weeds  in  Scotland,  more  especially  in  the  Westcni  iP^ 
Northern  Islands. 


temperate  regions.  Many  Diatomacesa  are  distributed 
from  pole  to  pole.  In  general,  however,  seaweeds  are  more 
or  less  limited  in  their  distribution,  so  tiiat  dififerent  marine 
floras  exist  in  various  parts  of  the  ocean.  The  marine 
species  have  been  estimated  at  about  6000,  and  they  are 
distributed  in  various  regions.  The  Northern  Ocean,  from 
the  pole  to  the  40th  degree,  the  sea  of  the  Antilles,  the 
eastern  coasts  of  South  America,  those  of  New  Holland, 
the  Indian  Archipelago,  the  Mediterraneai^,  the  Red  Sea, 
the  Chinese  and  Japanese  seas,  all  present  very  large 
marine  regions,  each  of  which  possesses  a  peculiar  vegeta- 
tion. The  degree  of  ezpoeure  to  light,  and  the  greater  or 
less  motion  of  the  waves,  ai^  important  in  the  distribution 
of  Alg3e.  The  intervention  of  great  depths  of  the  ocean 
has  an  influence  on  sea  plants  similar  to  that  of  high  moun- 
tains oi\  land  plants.  Melanospermeae  increase  as  we 
approach  the  tropics,  where  the  maximum  of  the  species  is 
found.  KhodospermesB  chiefly  abound  in  the  tempei&te 
zone ;  while  Chlorospermeae  form  the  chief  manne 
vegetation  of  the  polar  zone,  and  abound  in  the  colder 
temperate  zone.  The  green  colour  is  characteristio  of 
those  Algse  which  grow  either  in  fresh  water  or  in  the 
shallower  parts  of  the  sea;  the  olive-coloured  AlgsB  are 
abundant  between  the  tide-marks;  while, the  red- coloured 
species  occur  chiefly  in  the  deeper  and  the  darker  parts  of 
the  sea. 

Some  seaweeds  are  worthy  of  note  on  account  of  t|ie 
mode  of  their  growth  and  distribution.  Chorda  Fdum,  a 
long  cord-like  seaweed,  lies  in  beds  of  15  to  20  miles  in 
length,  and  only  about  600  feet  in  breadth,  in  the  North 
Sea  and  the  British  CSiannel  Sargawjcm  haceiferum  con- 
stitutes the  Gulf-weed,  which  has  been  noticed  by  all  who 
Lave  crossed  the  Atlantic.  The  Qulf-weed  has  never  been 
seen  attached,  but  always  floating.  From  the  abundance 
of  this  seaweed  its  locality  is  ^ed  the  Sargasso  Sea. 
The  most  remarkable  of  the  seaweeds,  as  re^pods  size  and 
the  extent  of  range,  are  MacrocyttU  pyrifera  and  Lami- 
mria  radiata.  Masses  of  Macrocystis,  like  green  meadows, 
are  found  in  every  latitude.  Many  specimens  have  been 
seen  about  300  feet  long ;  some  even  extend  to  700  feet 
or  upwards.  A  tree  seaweed,  Lesaania  fuscesceru,  with  a 
stem  10  feet  long,  12  inches  in  circumference,  and  its 
fronds  2>3  feet  long  and  3  inches  broad,  is  found  in  im- 
mense masses  off  the  Fatagonian  regions.  lyUrvillcea 
tuUU  is  another  large  Antarctic  seaweed,  which,  along  with 
Lessoniae,  occurs  at  the  Falkland  Islands,  formed  by  the 
surf  into  enormous  vegetable  cables,  several  hundred  feet 
long,  and  thicker  than  the  human  body.  In  Britain  we 
have  a  marked  distribution  of  seaweeds  as  regards  deptL 
There  is  a  littoral  zone  lying  between  high  and  low  water 
marks,  divided  into  sub-regions  characterised  by  the  follow* 
ing  seaweeds: — 1.  Fucut  canaliciUatus ;  2.  Fttcus  veaicu- 
losus;  3.  Fucfu  nodostis;  4.  Funis  terratus.  Secondly, 
there  is  a  laminarian  zone,  commencing  at  low-water 
mark,  and  extending  for  a  depth  of  7  to  15  fathoma 
Here  we  meet  with  the  great  tangle  seaweeds,  such  as 
Laminaria  digUata  and  L»  ioccharina,  along  with  deep- 
water  Fuci.  (j.  H.  B.) 

ALQARDI,  Alessandro,  one  of  the  most  celebrated 
sculptors  of  Italy,  was  bom  at  Bologna  in  1602,  and  died 
in  1 654.  While  he  was  attending  the  school  of  the  Caracci 
his  preference  for  the  plastic  art  became  evident,  and  ha 
placed  himself  under  the  instruction  of  the  sculptor  Con- 
ventL  At  the  age  of  twenty  he  was  brought  under  the 
notice  of  Duke  Ferdinand  of  Mantua,  who  gave  him 
ieveral  commissions.     He  was  also  much  employed  about 


who  employed  him  for  a  time  in  the  restoration  of  ancient 
statuea  The  death  of  the  Duke  of  Mantua  left  him  to  his 
own  resources,  and  for  several  years  he  earned  a  precarious 
maintenance  from  these  restorations  and  the  commissions 
of  goldsmiths  and  jewellers.  In  1640  he  executed  for 
Pietro  Buoncompagni  his  first  work  in  marble,  a  colossal 
statue  of  San  Filippo  Neri,  with  kneeling  angels.  Imme- 
diately after,  he  produced  a  similar  group,  representing  the 
execution  of  St  Paul,  for  the  church  of  the  Barnabite 
Fathers  in  Bologna.  These  works,  displaying  great  tech- 
nical skill,  though  with  considerable  exaggeration  of 
expression  and  attitude,  at  'once  established  Algardi's 
reputation,  and  other  commissions  followed  in  rapid  suc- 
cession. The  turning-point  in  Algardi's  fortune  was  the 
accession  of  Innocent  X.,  of  the  Bolognese  house  of  Fanfili, 
to  the  papal  throne  in  1644.  Ho  was  employed  by 
Camillo  Panfili,  nephew  of  the  pontiff,  to  design  the 
Villa  Doria  Panfili  outside  the  San  Pancrazio  gate.  The 
most  important  of  Algardi's  other  works  were  the  monu- 
ment  of  Leo  XL,  a  bronze  statue  of  Innocent  X.  for  the 
Capitol,  and,  above  all,  La  Fuega  d*Attila,  the  largest 
alto-rilievo  in  the  world,  the  two  principal  figures  being 
about  10  feet  high.  The  great  technical  excellence  of 
these  works  is  considerably  marred  by  an  exaggeration  of 
expression  resulting  from  the  vain  endeavour  to  produce 
in  marble  effects  which  can  only  be  legitimately  brought' 
out  on  canvas.  From  an  artistic  point  of  view,  he  is  most 
successful  in  his  portrait-statues  and  groups  of  children, 
where  ho  is  obliged  to  follow  nature  most  closely.  In  his 
later  years  he  became  veiy  avaricious,  and  amassed  a  great 
fortune. 

ALGAROTTI,  Feancesco,  Count,  was  bom  at  Venice 
on  the  11th  December  1712.  He  went  abroad  in  his 
youth,  and  in  1733  visited  Paris,  where  he  issued  his 
Newtonian  Philosophy  for  the  Ladies,  in  the  work  entitled 
Hie  Plurality  of  Worlds.  He  was  much  honoured  by 
Frederick  the  Great,  who,  when  crowned  at  Konigsberg  in 
1 740,  created  him  -a  coimt  of  Prussia.  He  died  at  Pisa  on 
the  23d  of  May  1764,  and,  by  his  own  direction,  the  follow- 
ing  inscription  was  placed  upon  his  tomb : — Hie  jacet 
AlgarcUus,  sed  non  omnis.  He  is  allowed  to  have  been  a 
great  connoisseur  in  painting,  sculpture,  and  architecture; 
and  he  contributed  much  to  the  reformation  of  the  Italian 
opera.  His  works  (6  vols.,  Leghorn,  1764 ;  17  vols., 
Veni<^,  1791-4)  are  numerous,  and  on  a  variety  of  sub-j 
jects,  abounding  with  vivacity,  elegance,  and  wit 

ALGARVE,  the  most  southerly  province  of  Portugal,  is 
bounded  on  the  K  by  the  Spanish  province  of  Seville, 
from  which  it  is  separated  by  the  river  Quadiana ;  on  the 
N.  by  Alcmtejo ;  and  on  the  W.  and  S.  by  the  Atlantic 
Ocean.  Its  length  from  east  to  west  is  85  miles,  the 
average  width  is  22  miles,  and  the  area,  according  to  the 
most  recent  measurement,  1865  square  miles.  In  1868 
the  population  was  177,342,  giving  the  small  proportion 
of  95  to  the  square  mile. 

The  Sierra  de  Caldeiraon  and  the  Sierra  de  Monchique 
extend  across  the  northern  part  of  the  province,  and, 
sweeping  to  the  south-west,  terminate  in  the  lofty  pro- 
montory of  Cape  St  Vincent,  the  south-west  extremity  of 
Europe.  Between  the  mountainous  tracts  in  the  north 
and  the  southern  coast  stretches  a  narrow  plain,  watered 
by  numerous  rivers  flowing  southward  from  the  hillsL  In 
the  hilly  districts  the  roads  are  bad,  the  soil  unsuited  for 
cultivation,  and  the  inhabitants  few.  Flocks  x>f  goats  are 
reared  on  the  mountain  sides.  The  level  Country  along 
the  southern  coast  is  more  fertile,  and  produces  in  abua- ; 


However,  not  weu  siuiea  lor  we  proauccion  oi  cereais; 
little  wheat  or  other  corn  is  grown  in  the  province,  and  its 
grain  supplies  are  chiefly  derived  from  Spain.  On  the 
coast  the  people  derive  their  subsistence  in  great  measure 
from  the  fisheries,  tunny  and  sardines  being  caught  in 
considerable  quantities.  Sal^t  is  also  made  from  sea-water. 
There,  is  no  manufacturing  or  mining  industry  o|  any 
importance.  The  harbours  are  bad,  and  the  whole  foreign 
trade  is  carried  on  by  ships  of  other  nations,  although  the 
inhabitants  of  Algarve  are  reputed  to  be  the  best  seamen 
and  fishermen  of  Portugal  The  chief  exports  are  dried 
fruit,  wine,  salt,  tunny,  sardines,  and  anchovies. 

The  name  of  Algarve  is  derived  from  the  Arabic,  and 
signifies  a  land  lying  to  the  west  The  province  was  taken 
from  the  Moors  in  1253  by  AJphonso  m.,  king  of  Por^ 
tugal,  who  then  assumed  the  additional  title  of  king  of 
Algarve.  It  is  sometimes  designated  the  district  of  Faro, 
and  is  subdivided  into  fifteen  communes  and  sixty-two 
parishes.  The  chief  town  is  Faro,  and  among  the  other 
towns  are  Castro  Marino^  Tavira,  Poridmao,  Lsgos,  and 
Sagres,  aU  on  the  coast  or  on  the  estuaries  of  the  rivers, 
and  SUves,  on  the  river  Portimao,  the  ancient  Moorish 
capital  of  Algarve^ 

ALQAn,.or  Allgait,  the  name  now  given  to  a  compara- 
tively small 'district  forming  the  soutL-western  comer  of 
Bavaria,  and  belonging  to  the  province  of  Swabia  and  Neu- 
burg,  but  formerly  applied  to  a  much  larger  territory,  which 
extended  as  far  as  the  Danube  on  the  north,  .the  Inn  on 
the  south,  and  tbe  Lech  on  the  west  The  Algau  Alps 
contain  several  lofty  peaks,  the  lughest  of  which  is  Madele- 
Gabel,  8611  feet  above  the  sea.  The  district  is  celebrated 
for  the  cattle,  milk,  butter,  and  cheese  that  it  produces. 

AlrGAZALI,  Abu  Hamed  Muhammad,  usutUly  described 
as  an  Arabian  philosopher,  was  really  a  Moslem  theologian 
who  met  the  heretical  philosophers  on  their  own  ground. 
^e  was  bom  in  1058,  and  belonged  to  the  sect  of  the 
Ascharites,  or  extreme  right  of  the  Motecallemin,  who 
(and  not  the  philosophers)  were  the  real  Arabian  school- 
men. At  thirtv-three  he  became  the  head  of  a  theological 
college  at  Bagndad,  where  his  professor's  chair  was  sur- 
rounded by  eager  crowds,  including  all  the  imams  of  the 
country.  It  was  a  time  of  keen  speculation,  when  philo- 
sophic sceptidsm  was  encouraged  in  high  places ;  and  the 
premature  convictions  of  Al-Gazali  gave  way  under  a 
violent  reaction  against  the- orthodox  creed.  Driven  by 
mental  inquietude,  he  escaped  from  Baghdad  on  the  plea  of 
making  a  pilgrimage  to  Mecca,  but  went  to  Syria,  and 
(after  visiting,  though  a  Mahometan,  the  Holy  Sepulchre 
at  Jerusalem)  settled  at  Damascus,  where  he  spent  ten 
years  in  seclusion  and  meditation.  Recalled  by  his  private 
afialrs  as  he  was  on  his  way  to  Egypt,  he  retumed  to 
Baghdad,  reluctantly  resumed  teaching  (which  he  continued 
for  fifteen  years),  &en  retired  to  Tons,  his  native  town, 
and  devoted  his  remaining  years  to  the  contemplative  life 
of  the  Sufis,  who  had  been  lus  earliest  instructors.  He 
died  in  1111.  His  outer  life,  so  restless  and  unquiet,  was 
the  reflex  of  a  mental  history  disturbed  by  prolonged  agita- 
tiojL  Revolting,  in  the  height  of  his  success,  against  the 
current  creed,  he  began  to  examine  the  foundations  of 
knowledga  Where  could  certainty  be  found  1  In  the 
perceptions  of  the  senses  t  But  these  are  contradicted  by 
tone  another,  and  disproved  by  reason.  In  the  notions  of 
teasont  Reason,  indeed,  professes  to  furnish  us  with 
necessaiy  tmths ;  but  what  assurance  have  we  that  the 
Verdicts  of  reason  may.  not  be  reversed  by  some  higher 
authority  1  A^-Gazali  then  interrogated  all  the  sects  in 
succession  to  learn  their  criterion  of  tmth.  He  first  applied 
to  the  theological  schoohnen,  who  grounded  their  rdigion 


we  acceptea  iinstoteiianism  m  a  creause  wuca  oas  oonw 
down  to  us — The  Destraction  of  Via  Pkilosopken.    He 
assails  them  on  twenty-  points  of  their  mised  physical  and 
metaphysical  peripateticism,  from  the  statement  of  which, 
in  spite  of  his  pretended  scepticism,  we  can  deduce  soma 
very  positive  metaphysical  opinions  of  his  own.    He  daima 
to  have  shown  that  the  dogmas  of  the  eternity  of  matter 
and  the  permanence  of  the  world  are  false;  that  theii 
description  of  the  Deity  as  the  demiurgos  is  anspiritnal; 
that  they  fail  to  prove  the  existence,  the  unity,  the  sim- 
plicity, the  incorporcality,  or  the  knowledge  (both  d 
species  and  accidents)  of  God ;  that  their  ascription  of 
souls  to  the  celestial  spheres  is  unproved  ;  that  their  theory 
of  causation,  which  attributes  effects  to  the  veiy  Dsturea  of 
the  causes,  is  false,  for  that  all  actions  and  events  are  to 
be  ascribed  to  the  Deity ;  and,  finally,  that  they  cannot 
establish  the  spirituality  of  the  soul,  nor  prove  its  mortality. 
These  criticisms  disclose  nothing  like  a  sceptical  state  of 
mind,  but  rather  a  reversion  from  the  metaphysical  to  the 
th^logical  stage  of  thought      He  denies  the  istriLsic 
tendencies,  or  souls,  by  wMch  the  Aristotehans  explained 
the  motion  of  the  spheres,  because  be  ascribes  their  moti:/n 
to  God.     The  sceptic  would  have  denied  both.    Mr  l^vii 
rightly  censures  M.  Renan  for  asserting  of  Al-Gaaffs 
theory  of  causation — "  Hume  n'a  rien  dU  pl%u"    It  k 
trae  that  Al-Gazali  maintains  that  the  natural  law  aocoid* 
ing  to  which  effects  proceed  inevitably  from  their  cansei 
is  only  custom,  and  that  there  is  no  necegaary  connection 
between  them.     So  far  the  Eastern  and  the  Enropesa 
sceptic  are  on  the  same  ground.     But  while  Hume  aW 
lutely  denies  the  necessity,  Ai-Gazali  menJy  removes  it 
one  stage  further  back,  and  plants  it  in  the  mind  of  tb 
Deitv.     This,  of  course,  is  not  metaphysics,  but  theology. 
Havmg,  as  he  believed,  refuted  the  opinions  of  the  phOo- 
sophers,  he  next  investigated  the  pretensiona  of  the  Allfr 
gorists,  who  derived  their  doctrines  from  an  imam.   Th^ 
Arabian  ultramontanes  had  no  word  for  the  doubter.   D« 
he  ask  for  the  proof  of  their  doctrine,  they  ooold  onl; 
answer  that  "thus  it  was  written."    They  could  not,  he 
says,  even  understand  the  problems  they  son^t  to  r^ohe 
by  the  assumption  of  infallibility,  and  he  turned  again,  ia 
his  despair,  to  the  instructors  of  his  youth — the  Sufis,   hi 
their  mvstical  intuition  of  the  laws  of  life,  and  abaor^ 
in  the  immanent  Deity,  he  at  last  found  peace.    Tha 
pathetic  dose  of  his  stormy  career  negatives  the  idea  th^ 
he  ever  wrote  the  philosophical  work  he  once  oontes> 
plated  on  The  Bates  of  Belief  and  at  the  same  time  shovs 
the  true  character  of  the  treatise  which,  alike  in  medisnl 
and  modem  times,  has  been  quoted  as  eontaining  ao 
ezpodtion  of  his  opiniona     The  wo^  called  The  fVs- 
daidei  of  tAe  PhUosophersy  and  which  was  translated  in 
1606,  with  the  title  Logica  et  Pkilosophia  Algcuehi  Ai^ 
contains  ndther  the  logLc  nor  the  philoaojphv  of  Al-O&zaii 
It  Is  a  mere  abstract  or  statement  of  the  l^eripstetifi 
aystems,  and^was  made  preliminary  to  that  Destntaic*^^ 
which  we  have  abready- spoken.     With  this  work  Aial^ 
philosophy  in  the  East  came  to  an  end ;  but  it  remind 
in  the  new  Arabia  which  had  been  planted  in  the  West— 
in   Mahometan  Spain.     If,  therefore,  Al-GassJi  vaa  ^ 
Oriental  Descartes  in  being  the  first  destructive  fioef^ 
of  the  old,  he  was  its  Descartes  no  less  in  beiDf  the 
initiator  of  the  new  philosophy. 

For  direct  knowledge  of  Al-Gazali,  see  his  BestruOh^^^ 
ninth  vol  of  Averrho^'a  works,  bat  especaaUy  faia  spoitou  isf* 
biography,  translated  by  Schmdldera  in  bis'  Buai  ptrla^ 
PhOwmhigveaehezUsAmbes.  See  alao  Von  Hammer,  fotradctf 
to  0  Kind;  Mnnk,  Milanaet :  and  Goscfi^  in  AUamfflmf^''. 
K9M9.  Akad.  der  fFiasensehaftei^  «k  Berlin  IftSS. 


ition.  A  liGEBRA.  is  thftt  branch  of  the  math^matkal  sciences 
XJL  which  has  for  its  object  the  carrying  on  of  operations 
either  in  an  order  different  from  that  which  exists  in  orith- 
«netic,  or  of  a  nature  not  contemplated  in  fixing  the  boond- 
arics  of  that  science.  The  circumstance  that  algebra  has 
its  origin  in  arithmetic,  however  widely  it  may  in  the  end 
differ  from  that  science,  led  Sir  Isaac  Newton  to  designate 
it  "  Universal  Arithmetic,"  a  designation  which,  vagne  as  it 
is,  indicates  its  character  better  than  any  other  by  which  it 
has  been  attempted  to  express  its  functions — ^better  certainly, 
to  ordinary  minds,  than  the  designation  which  has  been 
epplied  to  it  by  Sir  William  Rowan  Hamilton,  one  of  the 
greatest  mathematicians  the  world  has  seen  since  the  days 
of  Newton — "the  Science  of  Pure  Time;"  or  even  than 
-the  title  by  which  De  Mcfrgan  wotdd  paraphiuse  Hamilton's 
words — **the  Calculus  of  Succession." 

To  express  in  few  words  what  it  is  which  effects  the 
transition  from  the  science  of  arithmetic  into  a  new  field  is 
not  easy.  It  will  serve,  probably,  to  convey  some  notion 
of  the  positiofi  of  the  boundary  line,  when  it  is  stated  that 
the  operations  of  arithmetic  are  all  capable  of  direct  inter- 
pretation per  se,  whilst  those  of  algebra  are  in  many  cases 
interpretaSsle  only  by  comparison  with  the  assumptions  on 
^hich  they  are  based.  For  example,  multiplication  of 
fractions — ^which  the  older  writers  on  arithmetic,  Lucas  de 
Burgo  in  Italy,  and  Robert  Recorde  in  England,  clearly 
perceived  to  be  a  new  application  of  the  term  multiplication, 
scarcely  at  first  sight  reconcilable  with  its  original  definition 
as  the  exponent  of  equal  additions, — multiplication  of 
fractions  i)ecomes  interpretable  by  the  introduction  of  the 
idea  of  multiplication  into  the  definition  of  the  fraction 
itself^  On  the  other  hand,  the  independent  use  of  the  sign 
-minus,  on  which  Diophantus,  in  the  4th  centiuy,  laid  the 
foundation  of  the  science  of  algebra  in  the  West,  by  placing 
in  the  forefront,  of  his  treatise^  as  one  of  his  earliest  defini- 
tions, the  rule  of  the  sign  minus,  *Hhat  mniM  multiplied  by 
mtwiw  .produces /)/iw" — ^this  independent  use  of  the  sign  has 
no  originating  operation  of  the  same  character  as  itself ,  and 
might,  if  assumed  in  all  its  generality  as  existing  side  by 
side  with  the  laws  of  arithmetic,  more  especially  with  the 
^jommutative  law,  have  led  to  erroneous  conclusions.  As 
It  is,  the  unlimited  applicability  of  this  definition,  in  con- 
nection with  all  the  laws  of  arithmetic  standing  in  their 
integrity,  pushes  the  dominion  of  algebra  into  a  field,  on 
whidi  the  oldest  of  the  Greek  arithmeticians,  Euclid,  in  hie 
unbending  march,  could  never  have  advanced  a  step  witl> 
cut  doing  violence  to  his  convictions. 

In  asserting  that  the  independent  existence  of  the  6ign> 
■mirius,  side  by  side  with  the  laws  of  arithmetic,  might  have* 
led  to  anomalous  results,  had  not  the  operations  been  subject 
to  some  limitation,  we  are  introducing  Ha  imaginary 
hypothesis,  but  are  referring  to  a  fact  actually  existing. 
The  most  recent  advance  beyond  the  boundaries  of  algebra, 
OB  it  existed  fifty  years  ago,  is  that  beautiful  e;xten8ion  to 
which  Sir  W.  R  Hamilton  has  given  the  designation  of  Qua- 
tesnions/the  very  foundation  of  which  requires  the  removal 
of  one  of  the  ancient  axioms  of  arithmetic,  **  titat  opera- 
tions may  be  performed  in  any  order."' 

HISTORY. 

At  what  period  and  in  what' country  algebra  was  invent^! 
is  a  question  that  has  been  much  discussed.  Who  were  the 
earliest  writers  on  the  subject  t  What  was  the  progress  of 
its  improvement  1  And  lastly,  by  what  means  and  at  what 
^period  was  the  science  diffused  over  Europe  1  It  was  a 
common  opinion  in  the  17th  centniy  that  the  ancient  Greek 


mathematicians  must  have«posses8ed  an  analyris  tt  tho 
nature  of  modem  algebra,  by.  which  they  discovered  the 
theorems  and  solutions  of  the  problems  which  we  so  much 
admire  in  their  writings ;  but  that  they  carefully  concealed 
their  instruments  of  investigation,  and  gave  only  the  re> 
stdts,  with  synthetic  demonstrations. 

This  opinion  is,  however,  now  exploded.  A  more  inti- 
mate acquaintance  with  the  writings  of  thB  ancient  geo 
meters  bias  shown  that  they  had  an  analysis,  but  that  it 
was  purely  geometrical,  and  essentially  different  from  out 
algebra. 

Although  there  is  no  reason  to  suppose  that  the  great  ' 
geometers  of  antiquity  derived  any  aid  in  their  discoveries 
from  the  algebraic  analysis,  yet  we  find  that  at  a  consider- 
ably later  period  it  was  known  to  a  certain  extent  among 
the  Greeks. 

About  the  middle  of  the  4th  centuiy  of  the  Christian  eiai 
a  period  when  the  mathematical  sciences  were  on  the  decline, 
and  their  cultivators,  instead  of  producing  original  works  of 
genius,  contented  themselves  with  commentaries  on  the 
works  of  their  more  illustrious  predecessors,  there  was  a 
valuable  addition  made  to  the  fabric  of  ancient  learning. 

This  was  the  treatise  of  Diophantus  on  arithmetic,  con-  Di^phaft 
sisting  originally  of  thirteen  books,  of  which  only  the^^* 
first  six,  and  an  incomplete  book  on  polygonal  numbexa, 
supposed  to  be  the  tiiirteenth,  have  descended  to  onr 
times. 

This  precious  fragment  does  not  exhibit  anything  like  a 
complete  treatise  on  algebra.  It  lays,  however,  an  excellent 
foundation  pf  the  science,  and  the  author,  after  applying  hia 
method  to  the  solution  of  simple  and  quadratic  equation^ 
such  as  to  ''find  two  numbers  of  whidi  the  sum  and  the 
sum  or  difference  of  the  squares  are  given,"  proceeds  to 
a  peculiar  dass  of  arithmetical  questions,  which  belong  to 
what  is  now  called  the  indeterminate  analysis. 

Diophantus  may  have  been  the  inventor  of  the  Greek 
algebra,  but  it  is  more  likely  that  its  principles  were  not 
unknown  before  his  time ;  and  that,  taking  the  science  in 
the  state  in  which  he  found  it  as  the  basis  of  his  labours,  he 
enriched  it  with  new  appli^tions.  The  elegant  solutions  of 
Diophantus  show  that  he  possessed  great  address  in'  the 
particular  branch  of  which  he  treated,  and  that  he  was  able 
to  resolve  determinate  eqviations  of  the  second  degree^ 
Probal)ly  this  was  the  greatest  extent  to  which  the  science 
had  been  carried  among  the  Greeks.  Indeed,  in  no  country 
did  it  pass  this  limit,  until  it  had  been  transplanted  into 
Italy  on  the  revival  of  learning. 

The  celebrated  Hypatia,  the  daughter  of  Theon,  com- 
posed a  commentary  on  the  work  of  Diophantus.  This, 
however,  is  no>y  lost,  as  well  as  a  similar  treatise,  on 
the  Conies  oi  Apollonius,  by  this  illustrious  and  Ill- 
fated  lady,  who,  as  is  commonly  known,  feU  a  sacrifice 
to  the  fury  of  a  fanatical  mob  about  the  beginning  of  tha 
5th  century. 

About  the  middle  of  Hie  16th  century,  the  work  of 
Diophantus  abpve  referred  to,  written  iq  the  Greek  Ian* 
^age,  was  discovered  at  Rome  in  the  Vatican  library,  ha^g 
probably  been  brought  there  from  Greece  vsrhen  the  Tnrks 
possessed  themselves  of  Constantinople.  A  Latin  transla- 
tion, without  the  original  text,  was  given  to  the  world  by 
Xylander  in  1575;  and  a  more- complete  translation,  by 
Bachet  de  Mezeriac  (one  of  the  earliest  members  of  the 
French  Academy),  accompanied  by  a  commentary,  appeared 
in  1621.  Bachet  was  eminently  skilful  in  the  indeterininate 
analysis,  and  therefore  well  qualified  for  the  work  he  had 
undertaken ;  but  the  text  of  Diophantus  was  so  much  ixH 
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the  writings  of  the  Qreek  algebraist    These  are  extremely  ^«nd  there  learned  the  Indian  method  of  ooimting  by 


roloable,  on  account  of  Fermaf s  profound  knowledge  of 
this  particular  branch  of  analysia  This  edition,  the  best 
which  exists,  appeared  in  1670. 
anWn  Although  the  reviTal  of  the  writings  of  Diophantus  was 
vnttn.  an  important  ewnt  in  Uie  hhtoiy  of  mathematics,  yet  it 
was  not  from  them  that  algebra  became  first  known  in 
Europe.  His  important  invention,  as  well  as  the  numeral 
chancters  and  decimal  adthmetie,  was  received  from  the 
Arabiam  That  ingenious  people  fully  appreciated  the 
value  of  the  sciences;  for  at  a  period  when  all  Europe  was 
envdoped  in  the  darkness  of  ignorance,  they  preserved 
from  extinction  the  lamp  of  knowledge.  Th^  carefully 
collected  the  writings  of  the  Greek  mathematicians ;  they 
translated  them  into  their  language,  and  illustrated  them 
with  commentaries.  It  was  trough  the  mediuin  of  the 
Arabic  tongue  that  the  elements  of  Euclid  were  first  in* 
troduced  into  Europe,  and  a  part  of  the  writings  of 
ApoUonius  are  only  known  at  the  present  day  by  a  trans- 
lation from  the  Arabic,  the  Qreek  original  being  lost 

The  Arabians  ascribe  the  invention  of  their  algebra  to  one 
of  their  mathematicians,  Mahommed-ben-Musa,  or  Moses, 
called  also  Mohommed  of  Buziana,  who  flourished  abaat 
the  middle  of  the  9th  century,  in  tiie  reign  of  the  Oaliph 
Almamoun. 

It  is  certain  that  this  person  composed  a  treat!^  on  this 
subject,  because  an  Italian  translation  was  known  at  one 
time  to  have  existed  in  Europe,  although  it  is  now  lost 
Fortunately,  however,  a  copy  of  the  Arabio  original  is 
preserved  in  the  Bodleian  Library  at  Oxford,  bearing  a  date 
of  transcription  corresponding  to  the  year  1 342.  T^e  title- 
page  identifies  its  author  with  the  ancient  Arabian.  A 
marginal  note  concurs  in  this  testimony,  and  further 
declares  the  work  to  be  the  fiirst  treatise  composed  on 
algebra  among  the  faithful ;  and  the  preface,  besides  in« 
dicating  the  author,  intimates  that  he  was  encouraged  by 
Alroamoun,  commander  of  the  faithful,  to  compile  a  com- 
pendious treatise  of  calculation  by  algebra. 

The  circumstance  of  this  treatise  professing  to  be  only  a 
compilation,  and,  moreover,  the  first  Arabian  work  of  the 
kind,  has  led  to  an  opinion  that  it  was  collected  from  books 
Id  some  other  language.  As  the  author  was  intimately 
aoquainted  with  the  astronomy  and  computations  of  the 
Hindoos,  he  may  have  derived  his  knowledge  of  algebra 
from  the  same  quartei\  The  Hindoos,  as  we  shall  presently 
see,  had  a  science  of  Algebra,  and  knew  how  to  solve  ixi- 
determinate  problems.  Hence  we  may  conclude,  with  some 
probability,  that  the  Arabian  algebra  was  originally  derived 
from  India. 

The  algebraic  analysis,  having  been  once  introduced 
among  the  Arabians,  was  cultivated  by  their  own  writers. 
One  of  these,  Mahommed  Abulwa&,  who  flourished  in  the 
last  forty  years  of  the  1 0th  century,  composed  commentaries 
on  the  writers  who  had  preceded  li^irir  He  also  translated 
the  writings  of     ophantus. 

It  is  remerkabl  that  although  the  mathematical  sciences 
were  received  with  avidity,  and  sedulously  cultivated  during 
a  long  period  by  the  Arabians,  yet  in  their  liands  they 
received  hardly  any  improvement  It  might  have  been 
expected  that  an  acquaintance  with  the  writings  of  Dio* 
dtus  would  have  produced  soma  change  in  their  algebra, 
however,  did  not  happen :  their  algebra  continued 
y  in  the  same  state,  from  their  earliest  writer  on  the 
•ubject,  to  one  of  their  latest  Behaudin,  who  lived  between 
the  years  953  and  1031. 

Writers  on  the  history  oi  algebra  were  long  under  a 
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nine  ^numeral  charaStera.  Commercial  affairs  led  mm  tu 
travel  into  £gypt>  Syria,  Greece,  and  Sicily,  where  we  maj 
suptpose^be  made  himself  acquainted  with  eTerytbiiig 
known  respecting  lumbers.  The  Indian  mode  of  compnta- 
tiott-appeared  to  him  to  be  by  far  the  best  He  according'.; 
studied  it  carefully ,  and,  with  this  knowledge,  and  some 
additions  of  his  own,  and  also  taking  some  things  froQ 
Euclid's  Geometry,  he  composed  a  treatise  on  arithmetic 
At  that  period  algebra  was  r^;arded  only  as  a  part  of  Arith- 
metic. It  was  todeed  the  sublime  doctrine  of  that  acieocc ; 
and  under  this  view  the  two  branches  were  handjed  ia 
Leonardo's  treatise,  which  was  originally  written  in  1202, 
and  again  brought  forward  under  a  revised  form  in  122dL 
When  it  is  considered  that  this  work  was  composed  tvo 
centuries,  before  the  invention  of  printing,  and  that  t}ie 
sulgect  was  not  such  as  generally  to  interest  mankind,  we 
need  nofr  wonder  that  it  was  but  littie  known ;  hence  it  hsa 
always  remained  'in  manuscript,  as  well  as  some  other  vorks 
by  the  same  author.  Indeed  it  was  not  known  to  exist  froa 
an  early  period  until  the  middle  of  the  last  oentury,  when 
it  was  discovered  in  the  Magliabecchian  library  at  Florence 

The  extent  of  Leonardo's  knowledge  was  pretty  mud 
the  same  as  that  of  the  preceding  Axabian  writers.  He 
oould  resolve  equationsiof  the  first  anS^  second  degree*;,  &£d 
he  was  particularly  skilful  in  the  Diophantine  analy^ 
He  was  well  acquiainted  with  geometry,  and  he  emplojdd 
its  doctrines  in  demonstrating  his  algebraic  rules.  Ijie 
the  Arabian  writers,  his  reasoning  was  expressed  in  words 
at  length  \  a  mode  highly  unfavourable  to  the  progress  cf 
the  art  The  use  of  symbols,  and  the  method  of  combio' 
ing  them  so  as  to  convey  to  the  mind  at  a  single  glances 
long  process  of  reasoning,  was  a  much  later  invention* 

Gonsiderable  attention  was  given  to  the  cultivation  of 
algebra  between  the  time  of  Leonardo  and  the  invention  of 
printing.  It  was  publicly  taught  by  professors.  Tre&tises 
were  composed  on  the  subject  >  and  two  works  of  tbe 
oriental  sJgebraists  were  translated  from  the  Anbian 
language  into  Italian.  One  was  entitled  ikt  Euli  c^ 
Algebra^  and  the  other  was  the  oldest  of  all  the  Aiabiia 
treatises,  that  of  Mahommed-ben-Musa  ci  Corasan. 

The  earliest  printed  book  on  algebra  was  composed  H I  j 
Lucas  Fadolus,  or  Lucas  de  Buxgo,  a  minorite  biu,   I-  ^' 
was  first  printed  in  14S(4,  and  again  in  1523.    The  title 
is  Suntma  de  Atiihmetica,  Geonetria^  Proportumt  d  h> 
portumalUa. 

This  is  a  very  complete  treatise  on  arithmetiic,  algebi^ 
and  geometry,  for  the  time  in  which  it  appeanpd.  TB^ 
author  followed  close  on  the  steps  of  Leoiiardo ;  and,  in- 
deed, it  is  horn  this  work  tha»  one  of  his  lost  treatises  b2S 
been  restored. 

Lucas  de  Bulge's  work  is  interesting,  inasmuch  as  it 
shows  the  state  of  algebra  in  Europe  about  the  jr^ 
1500 :  probably  the  state  of  the  science  was  neariy  tbe  caxe 
in  Arabia  and  Africa,  from  which  it  had  been  received. 

The  power  of  algebra  as  an  instrument  of  research  is  a 
a  very  great  degree  derived  from  its  notation,  by  ^hlch  c!l 
the  quantities  under  consideration  are  kept  oonstantlj  i^ 
view ;  but  in  respect  of  convenience  and  brevity  of  eip:^^ 
don,  the  algebraic  analysis  in  the  days  of  Lucas  de  Bur;^ 
was  very  imperfect :  the  only  symbols  employed  were  s  Tl^ 
abbreviations  of  the  words  or  names  which  occoiied  i^ 
the  processes  of  calculation,,  a  kind  of  short-hand,  vlu^ 
formed  a  very  imperfect  substitute  for  that  compactnes 
of  expression  which  has  beea  attained  by  the  modan 
notation. 


which  it  has  received  in  modem  times. 

The  knowledge  which  the  early  algebraists  had  of  their 
science  was  also  circamscribed :  it  extended  only  to  the 
resolntion  of  equations  of  the  first  and  second  d^^naea.;  and 
they  divided  the  last  into  cases,  each  of  which  was  resolved 
by  its  own  particular  rale.  The  important  analytical  fact, 
that  the  resolntion  of  aU  the  cases  of  a  problem  may  be 
comprehended  in  a  singla  formula,  which  may  be  obtidned 
from  the  solution  of  one  of  its  cases,  merely  hy  a  change  of 
the  signs,  was  not  then  known .  indeed,  it  was  long  before 
this  principle  was  fully  comprehended.  Dr  Hafiey  ex- 
presses surprise,  that  a  formula  in  optics  which  he  had 
found,  should  by  a  mere  change  of  the  signs  give  the  focus 
of  both  converging  and  diverging  rays,  whether  reflected 
or  refracted  by  convex  or  concave  specula  or  lenses;  and 
Molyneux  sp^ks  of  the  universality  of  Hallos  formula 
OS  something  that  resembled  magia 

The  rules  of  algebra  may  be  investigated  by  its  own  prin- 
ciples, without  any  aid  from  geometry;  and  although  in 
some  cases  the  two  sciences  may  serve  to  illustrate  each 
other,  there  is  not  now  the  least  necessity  in  the  more 
elementary  parts  to  call  in  the  aid  of  the  latter  in  expound- 
ing the  former.  It  was  otherwise  in  former  times.-  Lucas 
de  Burgo  found  it  to  be  convenient,  after  the  example  of 
Leonardo,  to  employ  geometrical  constructions  to  prove  the 
troth  of  his  rules  for  resolving  quadratic  equations,  the 
nature  of  which  he  did  not  completely  comprehend; 
and  he  was  induced  by  the  imperfect  nature  of  his  no1»- 
tion  to  express  his  rules  in  Latin  verses^  which  will  not 
now  be  read  with  the  kind  of  satisfaction  we  receive 
from  the  perusal  of  the  well-known  poem,  "  the  Loves  of 
the  Triangles." 

As  Italy  was  the  first  European  oountiy  where  algebm 
became  known,  it  was  there  that  it  received  its  earliest  im- 
provements. The  science  had  been  nearly  stationary  from 
the  days  of  Leonardo  to  the  time  of  Paciolus,  a  period  of 
three  centuries  ;  but  the  invention  of  printing- soon  excited 
a  spirit  of  improvement  in  all  the  mathematical  sciences. 
Hitherto  an  imperfect  theory  of  quadratic  equations  was 
the  limit  to  which  it  had  been  carried.  At^Iast  this 
bomidaiy  was  passed,  and  about  the  year  1505  a  particular 
case  of  equations  of  the  third  degree  was  resolved  by  Sdpio 
Ferreus,  a  professor  of  mathematics  in  Bononia.  This  was 
an  important  step,  because  it  showed  that  the  difficulty  of 
resolving  equations  of  the  higher  orders,  at  least  in  the  case 
of  the  third  degree,  wa9  not  insurmoimtable,  and  a  new 
field  was  opened  for  discovery.  It  was  then  the  practice 
among  the  cultivators  of  algebra,  when  they  advanced  a 
Btep,  to  conceal  it  carefully  from  uieir  contemporaries,  and 
to  challenge,  them  to  resolve  arithmetical  questions,  so 
framed  as  to  require  for  their  solution  a  knowledge  of  their 
own  newfound  rules.  In  this  spirit  did  Ferreus  make  a 
secret  of  his  discovery :  he  conmiunicated  it,  however,  to  a 
favourite  scholar,  a  Venetian  named  Florida  About  the 
year  1535  this  person,  having  taken  up  his  residence  at 
yenice,»challenged  Tartalea  ^  Bresda,  a  man  of  great 
ingeniuty,  to.  a  .trial  of  skill  in  the  resolution  of  problems 
by  algelua.  i  Horido  framed  his  questions  so  as  to  require 
for  their  section  a  knowledge  of  the  rule  which  he  had 
learned  from  his  preceptor  Ferreus ;  but  Tartalea  had,  'fivoat 
years  before  this  time,  advanced  further  than  Feireos,  and 
was  more  than  a  match  for  Florido.  He  therefore  accepted 
the  challenge,  and  a  day  was  appointed  when  each  was  to 
propose  to  the  other  thirty  questiona.  Before  the  time  came, 
Taitalea  )i<^  resumed  the  study  of  cubic  equations^  and  had 
^^^TO^Vthe  solution  of  two  cases  in  addition  to  two  which 


oonld  not  be  resolved  by  the  rem^ing  rule,  which  was  also 
that  known  to  Florida  The  issue  of  the  contest  is  easily 
anticipated  ,  Tartalea  resolved  all  his  adversary's  questions 
in  two  hours^  without  receiving  one  answer  from  him  in 
return. 

The  celebrated  Cardan  was  a  contemporary  of  Tartalea.  Canko. 
Thia  remarkable  person  was  a  professor  of  mathematics  at 
Milan,  and  a  physician.  He  had  studied  algebra  with  great 
assiduity,  and  had  nearly  finished  the  pnnting  of  a  book 
on  arithmetic,  algebra,  and  geometry ,  but  being  desirous 
of  enriching  his  work  with  the  disoovenes  of  Tartalea,  which 
at  that  period  must  have  been  the  object  of  considerable 
attention  among  literary  men  in  Italy,  he  endeavoured  to 
draw  from  him  a  disclosure  of  lus  rules.  Tartalea  resisted 
for  a  time  Cardan's  entreaties.  At  last,  overcome  by  his 
importunity,  and  his  offer  to  swear  on  the  holy  Evangelists, 
and  by  the  honour  of  a  gentleman,  never  to  publish  them, 
and  on  his  promising  on  the  faith  of  a  Christian  to  conunit 
them  to  cypher,  so  that  even  after  his  death  they  would  not 
be  intelligible  to  any  one,  he  ventured  with  much  hesitation 
to  reveal  to  him  his  practical  rules,  which  were  expressed 
by  some  very  bad  Italian  verses,  themselves  in  no  small 
degree  enigmaticaL  He  reserved,  however,  the  demonstra- 
tions. Cs^dan  was  not  long  in  discovering  the  reason  of 
the  rules,  and  he  even  greatly  improved'^them,  so  as  to 
make  them  in  a  manner  his  own.  From  the  imperfect 
essays  of  Tartalea  he  deduced  an  ingenious  and-  systematic 
method;.of  resolving  all  cubic  eguations  whatsoever;  but 
with  a  remarkable  disregard  for  the  principles  of  honour, 
and  the  oath  he  had  taken,  he  published  in  1545  Tartalea':^ 
discoveries,  combined  with  his  own,  as  a  supplement  to  a 
treatise  on  arithmetic  and  algebra,  which  he  had  published 
six  years  before.  This  work  is  remarkable  for  being 
the  second  printed  book  on  algebra  known  to  have 
existed. 

In  the  following  year  Tartalea  also  published  a  work  on 
algebra,  which  he  dfedicated  to   Henry  VIII.,  king  of 

It  is  to  be  regretted  that  in  many  instances  the  authors 
of  important  discoveries  have  been  overlooked,  while  tht> 
honours  due  to  them  have  been  transferred  to  others  ha  v. 
ing  only  secondaiy  pretensions.  The  formulae  for  tbo 
resolution'  of  cubic  equations  are  now  called  Cardan's  rules, 
notwithstanding  the  prior  claim  of  Tartalea.  It  must  be 
confessed,  however,  that  he  evinced  considerable  selfishness 
in  concealing  his  discovery ;  and  although  Cardan  cannot 
be  absolved  from  the  charge  of  bad  faith,  yet  it  must  be 
recollected  that  by  his  improvements  in  what  Tartalea 
communicated  to  him,  he  made  the  discovery  in  some 
measure  his  own ;  and  he  had  moreover  the  high  ment  of 
being  the  first  to  publish  this  important  improvemeot  in 
algebra  to  the  world. 

The  next  step  in  the  progress  of  algebra  was  the  dis- 
covery of  a  method  of  resolving  equations  of  the  fourth 
order.  An  Italian  algebraist  had  proposed  a  question  which 
could  not  be  resolved  by  the  newly  invented  rules,  because 
it4)roduced  a  biquadratic  equation.  Some  supE^ned  that 
it  could  not  be  resolved  at  all ;  but  Cardan  was  of  a  differeut 
opinion.  He  had  a  pupil  named  Lewis  Ferrari,  a  young  man  Femm 
of  great  genius,  and  an  ardent  student  in  the  algebraic 
analysis:  to  ^ini  Cardan  committed  the  solution  of  this 
difficult  qtifiBtion,  and  he  was  not  disappointed.  Ferran 
not  only  resolved  theiquestion,  but  he  also  found  a  geueniJ 
method  of  resolving  equations  of  the  fourth  degree,  t>y 
making  them  depend  on  the  solntiontof  equatious  uf  tho 
third  df^ree. 


in  the  general  resolution  of  eqi^Tons,  a  point  of  progress 
was  then  reached  which  the  utmost  efforts  of  modem 
analysis  have  never  been  able  to  peas. 
BomheQi.  There  was  another  Italian  mathematician  of  that  period 
who  did  something  for  the  improvement  of  algebra.  This 
Kas  Bombelli.  He  published  a  valuable  work  on  the 
€rubject  in  1572,  in  which  he  brought  into  one  view  what 
bad  been  *done  by  his  predecessors.  He  explained  the 
nature  of  the  trredudhle  case  of  cubic  equations,  which 
had  greatly  perplexed  Cardan,  who  could  not  resolve  it  by 
hia>  rule ;  he  showed  that  the  mle  would  apply  sometimes 
to-  particular  examples,  and  th-  x  all  equations  of  this  case 
admitted  of  a  real  solution ;  and  he  made  the  important 
remark,  that  the  algebraic  problem  to  be  resolved  in  this 
case  corresponds  to  the  ancient  problem  of  the  trisection 
.  of  an  angle. 

There  were  two  German  mathematicians  contemporary 

with  Cardan  and  Tartalea,  viz.,  Stifelius  and  Scheubelius. 

Their  writings  appeared  about  the  middle  of  the  16th 

century,  before  they  knew  what  had  been  done  by  the 

Ttalictns.    Their  improvements  were  chiefly  in  the  notation. 

Stifelius,  in  particiilar,  introduced  for  the  first  time  the 

ehardcters  ^hich  indicate  addition  and  subtraction,  and 

the  symbol  for  the  square  root. 

first  Hie  first  treatise  on  algebra  in  the  English  language  was 

fjiglish       written'iby  Robert  Recorde,  teacher  of  mathematics  and 

Recorft  of  P'*<^i^i^®J^  ^  physic  at  Cambridge.    At  this  period  it  was 

Cambiidgo.  common  for  physicians  to  unite  with  the  healing  art  the 

.  studies  of  mathematics,  as|rology,  alchemy,  and  chemistry. 

This  custom  was  derived  from  the  Moors,  who  were  equally 

celebrated  for  their  skUl  in  medicme  and  calculation.    In 

Spflin,  where  algebra  was  early  known,  the  title  of  physician 

and  algebraist  were  nearly  synonymous.    Accordingly,  in 

the  romance  of  Don  Quixote,  when  the  bachelor  Samson 

Oarasco  "mA  grievously  wounded  in  his  rencounter  with 

the  knight,  an   algisbrista  was  called   in   to   heal   his 

bruises.  •' 

Eccorde  published  a  treatise  on  arithmetic,  Which  was 
dedicated  to  Edward  YL ;  and  another  on  aJgebra,  with 
the  title,  Ths  WheUUme  of  Wit,  kc  Here,  for  the  first 
time,  the  inodem  sign  for  equality  was  introduced. 

By  such  gradual  steps  did  algebra  advance  in  improve- 
ment from  its  first  introduction  by  Leonardo,  each  succeeding 
writer  making  some  change  for  the  better ;  but  with  the 
'  exception  of  Tartalea,  Cardan,  and  Ferrari,  hardly  any  one 
VietA.  rose  to  the  rank  of  an  inventor.  At  length  came  Vieta,  to 
.  whom  this  branch  of  nmthematical  learning,  as  well  as 
others,  is  highly  indebted.  His  improvements  in  algebra 
were  very  considerable ;  and  some  of  his  inventions, 
although  not  then  fully  developed,  have  yet  been  the  germs 
of  later  discoveries.  He  was  the  first  that  employed 
general  characters  to  represent  known  as  well  as  unknown 
quantities.  Simple  as  this  step  may  appear,  it  has  yet  led  to 
important  consequences.  He  must  also  be  regarded  as  the 
first  that  applied  algebra  to  the  improvement  of  geometry. 
The  older  algebraists  had  indeed  resolved  geometrical  pro- 
blems, but  «ich  solution  was  particular;  whereas  Vieta,  by 
introducing  general  symbols,  produced  general  formulsB, 
which  were  applicable  to  aU  problems  of  the  same  kind, 
without  the  trouble  of  going  over  the  same  process  of 
analysis  for  each. 

Tins  happy  application  of  algebra  to  geometry  pro- 
duced great  improvements :  it  led  Yieta  to  the  doctrine  of 
angular  sections,  one  of  the  most  important  of  his  dis- 
coveries, which  is  now  expanded  into  the  arithmetic  of  sines 
or  analytical  trigonomet^.  Ho  also  improved  the  theory 
of  algebraic  equations,  and  he  was  the  first  that  gave  a 


them  at  his  own  expense,  and  liberally  bestowed  them  on 
men  of  science 

The  Flemish  mathematician  Albert  Qimrd  was  one  cf  Gcci 
the  improvers  of  algebra.  '  He  extended  the  theoiy  of 
equations  somewhat  further  than  Vieta,  but  he  did  noA 
completely  unfold  their  composition ;  he  was  the  firrt  tiut 
showed  th«  use  of  the  negative  sign  in  the  resolntioQ  cf 
geometrical  problems,  and  the  first  ta  speak  cf  tmagvMni 
quantUieB.  He  also  inferred  by  induction  that  every  equatioa 
has  precisely  as  many  roots  as  there  are  units  in  the 
number  that  etpresses  its  degree.  His  algebra  appeared 
in  1629. 

The  next  great  improver  of  algebra  was  Thomas  Hamot,  Hi- . 
an  Englishman.  As  an  inventor  he  has  been  the  boast  d 
this  countiy.  The  French  mathematicians  have  accused  the 
British  of  giving  discoveries  to  him  which  were  really  dsa 
to  Vieta.  It  is  probable  that  some  of  these  may  be  jostiy 
claimed  for  both,  because  each  may  haVe  made  the  discoveij 
for  himself,  without  knowing  what  had  been  done  by  the 
other.  Harriot's  principal  discovery,  and  indeed  the  mos: 
important  ever  made  in  algebra,  was,  that  every  equatica 
may  be  r^rded  as  formed  by  the  product  of  as  many  saih 
pie  equations  as  there  are  units  in  the  number  expressing 
its  order.  This  important-  doctrine,  now  familiar  to  eve:; 
student  of  algebra^  developed  itself  slowly.  It  was  qmta 
within  the  reach  of  Vieta,  who  unfolded  it  in  part,  but  left 
its  complete  discovery  to  Harriot 

We  have  seen  the  very  inartificial  form  in  which  algc^a 
first  appearedi  in  Europe.  The  improvements  of  ahno^ 
400  years  had  not  given  its  notation  that  compactness  sad 
elegance  of  which  it  is  susceptible.  Harriot  made-.seTC!il 
changes  in  the  notation,  and  added  some  new  signs:  b 
thus  gave  to  algebra  greater  synmietry'of  form.  Indaed, 
as  it  came  from  his  hands,  it  differs  1  but  little  from  ill 
state  at  the  present  time. 

Oughtreed,  another  early  English  algebraist^  was  a  eon-  c*::- 
temporary  with  Harriot,  but  lived  long  after  him.    He 
wrote  a  treatise  on  the  subject,  which  was  long  taught  b 
the  universities. 

In  tracing  the  histoiy  of  algebra,  we  have  seen,  tiiat  ii 
the  form  under  which  it  was  received  from  the  Anhs, 
it  was  hardly  distinguishable  as  a  peculiar  mode  of  reasca- 
ing,  because  of  the  want  of  a  suitable  notation;  and  tizsS, 
poor  in  its  resources,  its  applicability  was  limited  to  the 
resolution  of  a  small  number  of  uninteresting  numeni 
questions.  We  have  followed  it  through  different  stages  of 
improvement,  and  we  are  now  arrived  at  a  period  when  it 
was  to  acquire  additional*  power  as  an  instrument  d 
analysis,  and  to  admit  of  new  and  more  extended  apjfdics' 
tions.  ^  Vieta  saw  the  great  advantage  that  migfat  Be 
derived  from  the  application  of  algebra  ta  geometiy.  Tbi 
essay  he  made  in  his  theoxy  of  angular  sections,  and  the 
rich  mine  of  discovery  thus  opened,  proved  the  impoztanoe 
of  his  labours.  He  did  not  fully  explore  it,  but  it  hv 
seldom  happened  that  one  man  began  and  completed  a  dit* 
covery.  He  bad,  however,  an  able  and  illustrious  sucoessE? 
in  Descartes,  who,  employing  in  the  study  of  algebra  thsSD^^ 
high  power  of  intellect  with  which  he  was  endowed,  oe* 
only  improved  it  as  an  abstract  science,  but,  mors  especially 
by  its  application  to  geometry,  laid  the  foundation  of  t^ 
great  dim^veries  which  have  since  so  much  engaged  n;aih> 
maticians,  and  have  made  the  last  two  centuries  era 
memorable  in  the  histoxy  of  the  progress  dt  the  Ims^ 
mind. 

Descartes'  grand  improvement  was  the  api^cstioii  « 
algebra  tx)  the  doctrine  of  curve  lines.  As  in  geo^a^^^ 
refer  every  place  on  the  earth's  suiiace  to  the  equate  ^ 


^ixcJe,  eveiy  point  m  tne  circumference  mignt  oe  reierred 
tfi  the  diameter.  The  perpendicular  from  any  point  in  the 
curve,  and  the  dis^nce  of  that  perpendicular  from  the 
centre  or  from  the  extremity  of  a  diameter,  were  lines  which, 
although  varying  with  every  change  of  position  in  the  point 
/rom  which  the  perpendicular  was  drawn,  yet  had  a  deter- 
bunate  relation  to  each  other,  which  was  the  same  for  all 
|X)ints  in  the  curve  depending  on  its  nature,  and  which, 
therefore,  served  as  a  characteristic  to  distinguish  it  from 
all  other  curves. 

The  relations  of  lines  drawn  In  this  way  could  be  readily 
expresscii  in  algebraic  symbols ;  and  the  expression  of  this 
relation  in  general  terms  constituted  what  is  called  the 
egualion  of  the  curve. 

This  might  serve  as  its  definition ;  and  from  the  equation 
by  the  processes  of  algebra,  aU  the  properties  of  the  curve 
could  be  investigated. 

Descartes'  Geonietry  (or,  as  it  might  have  been  named, 
the  application  of  algebra  to  geometry)  appeared  first  in 
1 637.  This  was  six  years  after  the  publication  of  Harriot's 
discoveries,  which  was  a  posthumous  work.  Descartes 
availed  himself  of  some  of  Harriot's  views,  particulariy  the 
manner  of  generatingan  equation,  without  acknpwledgment ; 
and  on  this  account  Dr  Wallis,  in  his  algebra,  has  reflected 
with  considerable  severity  on  the  French  algebraist.  This 
spirit  has  engendered  a  corresponding  eagerness  in  the 
French  mathematicians  to  defend  him.  Montuda,  in  his 
history  of  the  mathematics,  has  evinced  a  strong  national 
prejudice  in  his  favour;  and,  as  usually  happens,  in  order 
to  exalt  him,  he  .hardly  does  justice  to  Harriot,  the  idol  of 
bis  adversaries. 

The  new  views  which  the  labours  of  Vieta,  Harriot,  and 
Descartes  opened  in  geometry  and  algebra  were  seized  with 
avidity  by.  the  powerful  minds  of  men  eager  in  the  pursuit 
of  real  knowledge.  Accordingly,  we  find  in  the  17th 
century  a  whole  host  of  writers  on  algebra,  or  algebra  com- 
bined with  geometry. 

Our  limits  will  not  allow  us  to  enter  minutely  into  the 
claims  which  each  has  on  the  gratitude  of  posterity. 
Indeed,  in  pure  algebra  the  new  inventions  were  not  so 
conspicuous  as  the  discoveries  made  by  its  applications  to 
geometry,  and  the  new  theories  which  were  suggested  by 
their  union.  The  curious  speculations  of  Kepler  concerning 
the  solids  formed  by  the  revolutions  of  curvilinear  figures, 
the  Geometry  of  Indivisibles  by  Cavalerius,  the  Arithmetic 
of  Infinites  of  Wallis,  and,  above  all,  the  Method  of  Fluxions 
of  Newton,  and  the  Difi'erential  and  Integral  Calculus  of 
Leibnitz,  are  fruits  of  the  happy  union.  All  these  were 
agitated  incessantly  by  their  inventors  and  contemporaries; 
by  such  men  as  Barrow,  James  Gregory,  Wren,  Cotes,  Taylor, 
Halley,  De  Molvre,  Maclaurin,  Stirling,  and  others,  in  this 
country ;  and  abroad  by  Roberval,  Fermat,  Huyghens,  the 
two  Bernovdlis,  Pascal,  and  many  others. 

The  first  half  of  the  18th  century  produced  little  in  the 
way  of  addition  either  to  pure  algebra  or  to  its  applications. 
Men  were  employed  rather  in  elaborating  and  working  out 
what  Newton,  Leibnitz,  and  Descartes  had  originated, 
than  in  exercising  themselves  in  independent  investigations. 
There  are,  indeed,  to  be  found  some  names  of  eminence 
associated  with  the  science  of  algebra,  such  as  Maclaurin, 
but  their  eminence  will  be  found  to  depend  on  their  con- 
nection with  the  extensions  of  the  science,  rather  than  with 
the  science  itself.  It  was  reserved  for  Lagrange,  in  the  latter 
part  of  the  century,  to  g^ve  a  new  impulse  to  extension  in 
pure  algebra,  in  a  direction  wliich  has  led  to  most  important 
results.  Not  only  did  he,  in  his  Traiii  de  la  ResoltUion  des 
Equr'''j6n8  KurtUriques^  Lay  the  foundation  on  which  Budan, 
Fo*  f  icr,  Sturm,  and  others,  have  built  a  goodly  fabric  after 


ne  endeavoured,  and  witn  a  large  amount  of  success,  to 
reduce  the  higher  analysis  (the  Fluxions  of  Newton),  to 
the  domain  of  pure  algebra.  Nor  must  the  labours  of  a 
fellow-workman,  Euler,  be  forgotten.  In  his  voluminous  Eokr. 
and  somewhat  ponderous  writings  will  be  found  a  perfect 
storehouse  of  inyestigations  on  every  branch  of  algebraical 
and  mechanical  science.  Especially  pertinent  Co  our  present 
subject  is  his  demonstration  of  the^Binomial  Theorem  in 
the  Novi  Commeniarii^  vol  xix.,  which  is  probably  the 
original  of  the  development  that  Lagrange  makes  the 
basis  of  his  analysis  (Calctd  de9  foTietionSf  legon  seconde), 
and  which  for  simplicity  and  generality  leaves  nothing  to 
be  desired.  ,     ; 

This  brings  the  history  down  to  the  close  of  the  last 
century.  Wo  have  been  as  copious  as  our  limits  would 
permit  on  the  eariy  history,  because  it  presents  the  interest* 
ing  spectacle  of  the  progress  of  a  science  from  an  almost 
imperceptible  beginning,  until  it  has  attained  a  mag- 
nitude too  great  to  be  fully  grasped  by  .the  human 
mind. 

It  will  bo  seen  from  what  precedes,  tliat  we  have  not 
limited  '^algebra"  to  the  pure  science^  but  have  retained 
the  name  when  it  ha$  encroachi^'on  the  territories  of 
geometry,  trigonometry,  and  the  higher  analysis.  To 
continue  to  trace  its  course  through  all  these  branches  dur- 
ing the  present  century,  when  it  has  extended  into  new 
directions  withia  its  own  borders,  would'  far  exceed  the 
limits  of  an  introductory  sketch  like  the  present  We 
mus^  therefore,  necessarily  limit  ourselves  to.  what  has 
been'  done  in  the  Theory  <^  Equations  (which  may  be 
'termed  algebra  proper),  and  in  Determinants. 

Theory  of  £quations» — ^Thtt  every  numerical  equation  Theory  ol 
has  a  root — that^is,  some  quantity  in  a  numerical 'form,  real  ISquation) 
or  imaginary,  which,  when  substituted  for  the  unknown 
quantity  in  the  equation,  shall  render  the  equation  a 
numerical  identity — appears  to  have  been  taken  for  granted 
by  all  writers  down  to  the  time  of  Lagrange.  It  is  by  no 
means  self-evidei^t,  nor  is  it  easy  to  afford  evidence  for  it 
which  shall  be  at  the  same  time  convincing  and  free  from 
limitations.  The  demonstrations  of  Lagrange,  Gauss,  and 
Ivory,  have^  for  simplicity  and  completeness  given  way  to 
that  of  Cauchy,  published  first  in  the  Journal  de  VEcole 
Folyteehnique,  and  subsequently  in  his  Cours  d^Arudyu 
Alg^hrique, 

The  demonstration  of  Cauchy  (which  had  previously  Caucliy. 
been  given  by  Argand,  though  in  an  imperfect  form,  in 
Gergown^i  Annales  des  Afath&matiques,  voL  v.)  consists  m 
showing  that  the  quantity  which  it  is  wished  to  prove 
capable  of  being  reduced  to  jsero,  can  be  exhibited  as  the 
product  of  two  factors,  one  of  which  is  incapable  of  assum- 
ing a  minimum  value,  or,  in  other  words,  that  a  less  value 
than  one  assigned  can  always  be  found,  and  therefore 
that  it  is  capable  of  acquiring  the  value  zero.  This 
argument,,  if  not  absolutely  free  from  objection,  Is  less 
objectionable  than  any  of  the  others.  The  reader  may 
consult  papers  by  Airy  and  De  Morgan,  in  the  tenth 
volume  of  the  Transactions  of  the  Cambridge  Philosophical 
Society . 

Admitting,  then,  that  every  equation  has  a  root,  it  be-  General 
cotoes  a  question  to  what  extent  are  we  in  possession  of  solution  < 
an  analysis  by  which  the  roof  can  be  ascertained.     If  the  ^f^g*}j}| 
question  be  put  absolutely,  we  fear  the  answer  must  be,  ^nd  high* 
that  in  this  matter  we  are  in  the  same  position  that  we  onlers,  st 
have  held  for  the  last  three  centuries.     Cubic  and  biquad-  a  desideu 
ratic  equations  can  be  solved,  whatever  they  may  be;  but  ^^^^ 
equations  of  higher  orders,  in  which  there  exists  no  relation 
amongst  the  several  coefficients,  and  no  known  or  assumed 
connection  between  the  difTerent  roots,  have  baffled  aU 
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eqiiatioQS  of  the  fifth  degree,  bat  they  have  failed;  whether 
it  be  that,  like  the  anoient  problems  of  the  quadrature  of  the 
circle,  and  the  duplicatioD  of  the  cube,  an  absolute  solution 
is  an  impossibility,  or  whether  it  is  reserved  for  future 
mathematicians  to  start  in  the  research  in  some  new  path, 
and  reach  the  goal  by  avoidiog  the  old  tracks  which  appear 
to  have  been  ti^oroagi|ly  traversed  in  vain. 

It  is  scarcely  necessaiy  to  refer  to  such  writers  as  Hoene 
de  Wronski,  who,  in  1811,  announced  a  general  method  of 
solving  all  equations,  giving  formulae  without  demonstra- 
tion. In  1 8 1 7,  the  Academy  of  Sciences  of  Lisbon  proposed 
as  the  subject  of  a  prize,  the  demonstration  of  Wronski's 
formulae.  The  prize  was  in  the  following  year  awarded  to 
M.  Torriani  for  the  refut;ation  of  them. 

The  reader  will  find  in  the  fifth  volmne  of  the  RepofrU  of 
the  British  Association,  an  elaborate  report  by  Sir  W.  R 
Hamilton  on  a  Method  of  Decomposition,  proposed  by  Mr 
G.  B.  Jerrard  in  his  Afatkematioal  Eesearches,  published  at 
Bristol  in  a  work  of  ^  great  beauty  and  originality,  but 
which  Hamilton  is  compelled  to  conclude  fails  to  effect  the 
desired  object  In  fact^  the  method  which  is  valid  when 
the  proposed  equation  is  itself  of  a  sufficiently  elevated 
degree,  fails  to  reduce  the  solution  of  the  equation  of  the 
fifth  degree  to  that  of  the  fourtL 

But  although  the  absolute  solution  of  equations  of  higher 
orders  than  the  fourth  remaina  amongst  the  things  un- 
effected,  and  rather  to  be  hoped  for  than  expected,  a  very 
great  deal  has  been  done  towards  preparing  the  way  for 
approximate,  if  not  for  absolute  solutions. 

In  the  first  place,  equations  of  the  higher  orders,  when 
they  assume  certain  forms,  have  been  (sihown  to  be  capable 
of  solution.  An  equation  of  this  kind,  to  all  appearance 
of  a  veiy  general  and  comprehensive  form,  had  been  solved 
by  De  Moivre  in  the  Philosophical  2hmsactums  for  1737. 
Binomial  equations  had  advanced  under  the  skilful  hands 
of  Gauss,  who,  in  his  Disquisitumes  Aritfioneticae,  which 
appeared  in  1801,  added  largely  to  what  had  been  done  by 
Vandeimonde  in  the  classification  and  solution  of  sud^ 
equations;  and  subsequently,  Abel,  a  mathematician  of 
Norwegian  birth,  who  died  too  early  for  science,  completed 
and  extended  what  Gauss  had  left  imperfect  The  collected 
writings  of  Abel  published  at  Christiania  in  1839,  contain 
original  and  valuable  contributions  to  this  and  many 
other  branches  of  mathematics. 

But  it  is  not  in  the  solution  of  equations  of  certain 
forms  that  the  greatest  advance  has  been  made  during  the 
present  century.  The  basis  of  all  methods  of  solution 
must  evidently  be  found  in  the  previous  separation  of  the 
roots,  and  the  efforts  of  mathematicians  have  been  directed 
to  the  discovery  of  methods  of  effecting  this.  The  object 
is  not  so  much  to  classify  the  roots  into  positive  and 
negative,  real  and  imaginary,  as  to  determine  the  situation 
and  number  of  the  real  roots  of  the  equation.  The  first 
writer  on  the  subject  whose  methods  appeared  in  print  is 
Buclan,  whose  treatise,  entitled  Nouvelle  nUthode  pour  la 
resolution  des  Equations  nufrUriques,  appeared  in  1807. 
But  there  is  evidence  that  Fourier  had  delivered  lectures 
on  the  subject  prior  to  the  publication  of  Budan's  work, 
and  consequently,  without  detriment  to  the  claims  of 
Budan,  we  may  adnut  that  the  most  valuable  and  original 
contribution  to.  the  science  is  to  be  found  in  Fourier^s 
posthumous  work,  published  by  Navier  in  1831,  entitled 
Analyse  des  Equations  ditemUnUs.  The  theorem  which 
Fourier  gave  for  the  discovery  of  the  position,  within  narrow 
limits,  of  a  root  of  an  equation,  is  one  of  two  theorems, 
each  of  which  is  known  by  mathematicians  as  'Tourier^s 
Theorem. "  The  other  is  a  theorem  of  integiatioD,  and  ocean 


Philosophical  Transactions  of  the  Royal  Sociely  for  1819,  by 
W.  G.  Homer,  upon  a  new  method  of  solving  arithmetical  Henr 
equations.  From  its  being  somewhat  obscuidy  expressed, 
the  great  originality  of  the  memoir  did  not  at  once^jpeu. 
Gradually,  however,  Mr  Homer's  method  cameto  beappi^ 
dated,  and  it  now  ranks  as  one  of  the  best  process^ 
approaching,  in  some  pdnts,  to  Fourier's.  In  the  M(mmm 
des  Savons  4trangers  for  1835,  appears  a  memcur,  which, 
if  it  does  not  absolutely  supersede  all  that  had  been 
previously  done  in  assigning  the  positions  of  the  real  rooti 
of  equations,  yet  in  sim]^city,  completeness,  and  noi* 
versality  of  application^  surpasses  them  all  The  antha^ 
M.  Sturm,  of  French  extraction,  but  bom  at  Geneva,  bistsx 
in  this  memoir  linked  his  name  to  a  theorem  which  is  likely  to 
retain  its  place  amongst  the  permanent  extensions  of  the 
domain  of  analysis  as  long  as  the  study  of  algebra  shJ 
last     It  was  presented  to  Qie  Academy  in  1829. 

Determinants, — ^The  solution  of 'simultaneous  equation*  Ikez; 
of  the  first  degree  may  be  present^  under  the  form  of  s  "^ 
set  of  fractions,  the  numerators  and  denominators  of  wb^h 
are  symmetric  products  of  the  coefficients  of  the  unknovn 
quantities  in  the  equations.  These  products  were  origioftUy 
known  as  resxUtanis,  a  name  applied  to  theni  by  Laphce, 
and  retained  as  late  as  1841  by  Cauchy  in  his  Exemca 
d^ analyse  et  de  physique  mathimatique,  vol  ii  p.  161,  but 
now  replaced  by  the  title  determinants,  a  name  first  applied 
to  certain  forms  of  them  by  Gausa  In  his  Co^n 
d^analyse  tUgSbrique,  Cauchy  terms  them  alternate  fuc> 
tions.  The  germ  of  t^e  theory  of  determinants  is  to  be 
found  in  the  writings  of  Leibnitz,  who,  indeed,  was  hi- 1^^ 
seeing  enough  to  anticipate  for  it  some  of  the  power  which, 
about  a  century  after  his  time,  it  began  to  attain.  More 
than  half  that  period  had  indeed  elapsed  before  any  trace 
of  its  existence  can  be  found  in  the  writings  of  the 
mathematicians  who  succeeded  Leibnitz.  The  revival  of 
the  method  is  due  to  Cramer,  who,  in  a  note  to  haCro^ 
Analyse  des  lignes  courbes  cdgibriques,  published  at  Geoevi 
in  1750,  gave  the  rule  ^hich  establishes  the  sign  of  a 
product  as  plus  or  rnvntLS,  according  as  the  number  of  dis- 
placements from  the  tjrpical  form  has  been  even  or  odd 
Cramer  was  followed  in  the  last  century  by  B^ut,  Laplace, 
Lagrange,  and  Vandermonde.  In  1801  appcaired  the 
Disquisitumes  AriUimeticae  of  Gauss,  of  which  a  FrecdiGi* 
translation  by  M.  Poullet-Delisle  was  given  in  1807.  >'at- 
withstanding  the  somewhat  obscure  form  in  which  th.9 
work  was  presented,  its  originality  gave  a  new  impetu 
to  investigations  on  this  and  kindred  subjects.  To  Oauss 
is  due  the  establishment  of  the  important  theorem,  that  the 
product  of  two  determinants  both  of  the  second  and  third 
orders  is  a  determinant  Binet,  Cauchy,  and  others  followed, 
and  applied  the  results  to  geometrical  problems.  In  1926. 
Jacobi  commenced  a  series  of  papers  on  the  subject  i^ivi- 
Crelle*s  Journal.  In  these  papers,  which  extended  over  a 
space  of  nearly  twenty  years,  the  subject  was  recast  and 
made  available  for  ordinary  readers;  and  at  the  same 
time  it  was  enriched  by  new  and  important  theoremai 
through  which  the  name  of  Jacobi  is  indissolubly  asso- 
ciated with  this  branch  of  science.  Following  the  stepi  d 
Jacobi,  a  number  of  mathematicians  of  no  mean  power 
have  entered  the  field.  Pre-eminent  above  all  others  aw 
two  British  names,  those  of  Sylvester  and  Oayiey.  Bt.^:«^ 
their  originality,  by  their  fecundity,  by  their  grasp  of  a-"-  •'^ 
the  resources  of  analysis,  these  two  powerful  mathematician 
have  enriched  the  Transactions  of  the  Royal  Socidy,  CreSc* 
Journal,  the  Cambridge  and  Dublin  MaXhemaiicdJaenol, 
and  the  Quarterly  Journal  of  Afathematics,  with  pd|i9  ^^ 
this  and  on  kindred  branches  of  science  of  snch  vklu9 


Elementaty  treatises  have  also  been,  published  by  Spottis- 
woode  in  1851,  by  Brioschi  in  1854,  by  Todhunter  in  his 
Theory  of  Eqnations  in  1861,  and  by  Dodgson  in 
1867. 

The  attention  of  the  learned  has,  during  the  present 
century,  been  osdled  to  a  branch  of  the  history  of  algebra, 
in  no  small  degree  interesting ;  we  mean  the  cultivation  of 
the  science  to  a  considerable  extent,  and  at  a  remote  period, 
in  India. 

We  are  indebted,  we  believe,  to  Mr  Reuben  Burrow  for 
some  of  the  earliest  notices  which  reached  Europe  on  this 
very  curious  subject.  His  eagerness  to  illustrate  the  history 
of  the  mathematical  sciences  led  him  to  collect  oriental 
manuscripts,  some  of  which,  in  the  Persian  langaage,  with 
partial  translations,  were  bequeathed  to  his  friend  Mr 
Dalby  of  the  Royal  MiHtaiy  College,  who  communicated 
them  to  SUC&  as  took  an  interest  in  the  subject,  about  the 
year  1800. 

In  the  year  1813,  Mr  Edward  Strachey  published  in  this 
country  a  translation  from  the  Persian  of  the  Bya  Ganita 
(or  Vija  Gamta)^  a  Hindoo  treatise  on  algebra;  and  in 
1816  Dr  John  Taylor  published  at  Bombay  a  translation 
of  LelatPoH  (or  LUavati),  from  the  Sanscrit  original  This 
last  is  a  treatise  on  arithmetic  and  geomeUy,  and  both  are 
the  production  of  an  oriental  algebraist,  Bhascara  Achaiya. ' 
Lastly,  in  1817,  there  came  out  a  work  entitled  Algebra^ 
AriihmeiiCi  and  Menturation,  from  the  Scuuerit  qfBrahTM' 
gupia  and  Bhascara^  translated  by  Henry  Thomas  Cole- 
Brooke,  Esq.  This  contains  four  different  treatises,  origi- 
nally written  in  Sanscrit  verse,  viz.,  the  Fv'a  Ganita  and 
Zilavati  of  Bhascara  Acharya,  and  the  Gamtad^haya  and 
Cuttacad^hyaya  of  Brahmegupta.  The  first  two  form  the 
preliminary  portion  of  Bhascara's  Course  of  Astronomy, 
entitled  StddharOa  Siromani,  and  the  last  two  are  the 
twelfth  and  eighteenth  chapters  of  a  similar  coune  of 
astronomy,  entitled  Brahma-sidd^hanta. 

The  time  when  Bhascara  wrote  is  fixed  with  great  pi;^ 
cision,  by  his  own  testimony  and  other  circumstances^  to 
a  date  that  answers  to  about  the  year  1150  of  the  Chris* 
tiaa  era.  The  works  of  Brahmegupta  are  extrenely  rare, 
apd  the  age  in  which  he  lived  is  less  certain.  Mr  DaviS) 
an  oriental  scholar,  who  first  gave  the  public  a  correct 
view  of  the  astronomical  computations  of  the  B[indo8b,  is 
of  bpinion  that  he  lived  in  the  7th  century ;  and*  Dr 
William  Hunter,  auother  diligent  inquirer  into  Indian 
science,  assigns  the  year  628  of  the  Christian  era  as  about 
the  time  he  flourished.  From  various  argument^  Mr 
Oolcbrooke  concludes  that  the  age  of  Brahmeguptar  was 
antecedent  to  the  earliest  dawn  of  the  culture  of  the 
acicnces  among  the  Arabians,  so  that  the  Hindoos  must' 
have  possessed  algeljfa  before  it  was  known  to  that 
nation. 

Brahmegupta's  treatise  is  not,  however,  the  earliest 
-work  known  to  have  been  written  on  this  subject.  Ganessa, 
a  distinguished  astronomer  and  mathematician,  and  the 
m  jet  eminent  scholiast  of  Bhascara,  quotes  a  passage  from 
a  much  older  writer,  Arya-Bhatta,  specifying  algebra  under 
the  designation  of  Vija,  and  maldng  separate  mention  of 
Outtaea^  a  problem  subservient  to  the  resolution  of  inde- 
terminate problems  of  the  first  degree.  He  is  understood 
by  another  of  Bhascara's  commentators  to  be  at  the  head 
of  the  older  writers.  They  appear  to  have  been  able  to 
resolve  quadratic  equations  by  the  process  of  completing 
the  square;  and  hence  Mr  Colebrooke  presumes  that  the 
treatise  oi  Arya-Bhatta  then  extant  extended  to  quadratio 
eqpiatious  in  the  determinate  analvsis.  and  to  indeterminate 


probat)le  that  thia  earliest  of  known  mndoo  algebraists 
wrote  as  far  back  as  the  fifth  century  of  the  Christian  era, 
and  perhaps  earlier.  He  lived  therefore  nearly  as  early 
as  the  Grecian  algebraist  Diophantus,  who  is  reckoned  to 
have  flourished  in  the  time  of  the  emperor  Julian,  or 
about  A.D.  360.  \ 

Mr  Colebrooke  has  instituted  a  comparison  between  thei 
Indian  algebraist  and  Diophantus,  and  found  reason  to 
conclude  that  in  the  whole  science  the  latter  is  very  far 
behind  the  former.  He  says  the  points  in  which  the 
Hindoo  algebra  appears  particularly  distinguished  from  the 
Greek  are,  besides  a  tetter  and  more  convenient  algo- 
rithm, Ist,  the  management  of  equations  of  more  than  one 
unknown  quantity;  2d,  the  resolution  of  equations  of  a 
higher  order,  in  which,  if  thlSy  achieved  little,  they  had 
at  least  the  merit  of  ike  attempt,  and  anticipated  a 
modem  discovery  in  the  resolution  of  biquadratics;  Sd, 
general  methods  for  the  resolution  of  indeterminate  pro* 
blems  of  the  first  and  second  degrees,  in  which  they  went 
far  indeed  beyond  Diophantus,  and  anticipated  dis^veries 
of  modem  algebraists;  and  4tA,  the  application  of  algebra  to 
astronomical  investigations  and  geometrical  demonstration, 
in  which  also  they  hit  upon  some  matters  which  have  been 
re-invented  in  modem  times. 

When  we  consider  that  algebra  made  little  or  no  pro* 
gress  among  the  Arabians,  a  most  ingenious  people,  and 
particularly  devoted  to  the  study  of  the  sciences,  and  that 
centuries  elapsed  from  its  first  introduction  into  Europe 
until  it  reached  any  considerable  degree  of  perfection,  we 
may  reasonably  corgecture  that  it  may  have  existed  in 
one  shape  or  other  in  India  long  before  the  time  of  Aryar 
Bhatta;  indeed,  from  its  close  connection  with  their  doo* 
trines  of  astronomy,  it  may  be  supposed  to  have  descended 
from  a  very  remote  period  along  with  that  science.  Pro* 
fessor  Playf air,  adopting  the  opinion  of  BaUly,  the  eloquent 
author  of  the  Astronomie  Indimne,  with  great  ingenuity 
attempted  to  prove,  in  a  Memoir  on  the  Astronomy  of  the 
Brahmins,  that  the  observations  on  which  the  Indian 
astronomy  is  founded  were  of  great  antiquity,  indeed  more 
than  3000  years  before  the  Christian  era.  The  very  remote 
origin  of  the  Indian  astronomy  had  been  strongly  ques* 
tioned  by  Inany4^•this  country,  and  also  on  the  Continent; 
particularly  by  Laplace,  and  by  Delambre  in  his  Histoire 
de  VAstror^nie  Ancienne,  tome  i.  p.  400,  &c,  and  again  in 
Histoire  de  PAsironomie  du  Moyen  Age,  Diicoun  Prdimi* 
navre,  p.  18,  dsa*,  where  he  speaks  slightingly  of.  their 
algebra;  and  in  this  country,  Professor  Leslie,  in  hia 
Phifofpphy  ofArilhrneiic,  pp.  225  and  226,  calls  the  Lilavati 
'-it a  very  poor  performance,  containing  merely  a  few  scanty 
precepts  couctied  in  obscure  memorial  verses."  Wo  are 
disposed  to  agree  with  Professor  Leslie  as  to  the  value, 
and  with  Professor  Playfair  as  to  the  antiquity  of  this 
Hindoo  algebra.  That  it  should  have  remained  in  a  state 
of  infancy  fo]^so  many  centuries  is  accounted  for  by  the  latter 
author  in  the  following  passage : — "  In  India  everything  [as 
well  as  algebra]  seems  equally  insurmountable,  and  trath  and 
error  are  equally  assured  of  permanence  in  the  stations  they 
have  once  occupied.  The  politics,  the  laws,  the  religion, 
the  science,  and  the  manners,  seem  all  nearly  the  ^tme  aa 
at  the  remotest  period  to  which  history  extends.  Is  it 
because  the  power  which  brought  about  a  certain  degree, 
of  civilisation,  and  advanced  science  to  a  certain  height^ 
has  eith^  ceased  to  act,  or  has  met  with  such  a  resistance 
as  it  is  barely  able  to  overcome  1  or  is  it  because  the*  dia* 
coveries  which  the  Hindoos  are  in  possession  of  are  az\ 
inheritance  from  some  more  inventive  and  more  ancieat 
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NOTATIOir  Ai(T>  FIEBT  FBJliCfIPl*Ea, 

1.  In  arithmetic  theie  are  ten  chaimd^ra,  whic^  ^>^i 
Tsrioiifily  combined^  accoTding  to  certain  rute%  i^r^  ^ 
dcaota  tdl  Eumerical  magnitudes  wbatevBr,  But  tbijftffi*^ 
thod  of  Qxpre&Ling  ^uaTUiiies  (ft  ^hx&Ma  used  to  cM^P^' 


more  extensive  system  of  operations^  which  constitute  the 
science  of  algebra. 

Id  algebra  quantities  of  every  kind  may  be  denoted  by 
any  characters  whatever,  but  those  commonly  used  are  the 
iotters  of  the  alphabet;  and  as  in  the  simplest  mathe- 
matical problems  there  are  certain  magnitudes  given,  in 
order  to  determine  other  magnitudes  which  are  unknown, 
the  first  letters  of  the  alphabet,  a,  6,  c,  &c.,  are  used  to 
denote  known  quantities,  while  those  to  be  found  are 
represented  by  v,  x,  y,  &a,  the  last  ktters  of  the  alphabet 
ons  2.  The  sign  +  (plus)  denotes,  in  arithmetic,  that  the 
quantity  before  which  it  is  placed  is  to  be  added  to  some 
other  quantity.  Thus,  a  +  6  denotes  the  sum  of  a  and  b ; 
3  +  5  denotes  the  sum  of  3  and  5,  or  8. 

The  sign  -  (minus)  signifies  that  the  quantity  before 
uhich  it  is  placed  is  to  be  subtracted.  Thus,  a- 6  do* 
noted  the  excess  of  a  above  6;  6-2  is  the  excess  of  6 
above  2,  or  4. 

Quintitics  which  have  the  sign  +  prefixed  to  them  are 
called  positive,  and  such  as  have  the  sign  -  are  called 
nerfalive, 

WHien  no  sign  is  prefixed  to  a  quantity,  +  is.  always 
understood,  or  the  quantity  is  to  oe  considered  as  posi- 
tive. 

Quantities  which  have  the  same  sign,  either  +  or  -, 
are  said  to  have  like  signs.  Thus,  +a  and  -^b  haye  like 
signs,  but  •(•  a  and  -  e  have  unlike  signs. 

3.  A  quantity  which  consists  of  one  term  is  said  to  be 
simple;  but  if  it  consist  of  several  terms,  connected  by  the 
signs  +  or  - ,  it  is  then  said  to  be  compound.  Thus,  +a 
and  -c  are  simple  quantities;  and  6  +  c,  and  a+ft-c?, 
arc  compound  quantities. 

4.  To  denote  the  product  arising  from  the  multiplica- 
tion of  quantities,  they  are  either  joined  together,  as  if 
intended  to  form  a  word,  or  else  they  are  connected  to- 
gether, with  the  sign  x  or  .  interposed  between  every 
two  of  thcra.  Thus,  a6,  or  a  x  6,  or  a .  6,  denotes  the  pro- 
duct of  a  and  h;  alao  ahc^  or  a  x  6  x  c,  or  a .  6 .  c,  denotes 
the  product  of  a,  b,  and  c.  If  some  of  the  quantities  to 
be  multiplied  be  compound,  each  of  these  has  a  line  drawn 
over  it  called  a  vinculum,  and  the  sign  x  is  interposed^as 
before.  Thus,  axo  +  rfx«-/  denotes  that  a  is  to  be  con- 
sidered as  one  quantity,  the  sum  of  c  and  ci  as  a  second, 
and  the  diflfercnce  between  eand/  as  a  third;  and  that 
Ahcse  three  quantities  are  to  be  multiplied  into  one  another. 
Instead  of  placing  a  line  over  such  compound  quantities  as 

^  enter  a  product,  we  may  enclose  each  of  them  between  two 
parentheses,  so  that  the  last  product  may  be  otherwise 
ex])resised  thus,  a(e  +  d)(e  -/);  or  thus,  a  x  (c  +  c?)  x  (e  -/). 
A  number  prefixed  to  a  letter  is  called  a  numerical  co- 
efficient, and  denotes  how  often  that  quantity  is  to  be 
t^ken.  Thus,  3a  signifies  that  a  is  to  be  taken  three 
times,  ^Vhen  no  number  is  prefixed,  the  coefficient  is 
understood  to  be  unity. 

5.  The  quotient  arising  from  the  division  of  one  quan- 
tity by  another  is  often  expressed  by  placing  the  dividend 

12 
above  a  line,  and  the  divisor  below  it.     Thus,  —  denotes 

the  quotient  arising  from  the  division  of  1 2  by  3,  or  4 ;  - 

'  denotes  the  quotient  arising  from  the  division  of  b  by  a. 

6.  The  equality  of  two  quantities  is  expressed  by  putting 
the  sign  «  between  them.  Thus,  a-\-b'^c^d  denotes 
that  the  &um  of  a  and  b  b  equal  to  the  excess  of  c 
above  dm 


than,   <    for  less  than,  ,\   for  there/ore,  which  wdl  be 
explained  when  we  have  occasion  to  use  them;  and  in 
what  follows  we  shall  suppose  tliat  the  operations  and  no-  v 
tation  of  common  arithmetic  are  sufficiently  understood. 

8.  As  the  science  extends  itself  beyond  its  original  Bxtensioa 
boundaries,  it  begins  graduaUy  to  appear  that  the  limits  of  de&ni* 
imposed  by  these  definitions  have  been  transgressed,  80^^°** 
that  almost  insensibly  the  symbols  have  acquired  for  them- 
selves significations  much  more  comprehensive  than  those 
originally  attached  to  them.    Thus,  were  +  a,  to  signify  a 

gain  of  £a,  -  a  would  signify  a  loss  of  the  same  sum ; 
were  +  a  to  signify  motion  forwards  through  a  feet,  -  a 
would  signify  motion  backwards  through  the  same  space. 
The  extended  definitions  of  +  and  -  may  now  be  such 
as  the  following:  •(•  and  -  are  collective  symbols  of 
operations  the  reverse  of  each  other.  From  similar  con- 
siderations to  those  by  which  the  signification  of  +  and 
-  has  been  extended,  we  extend  that  of  x  and  -r  to 
something  like  the  following :  x  and  -r  are  cumulative 
symbols  of  operations  the  inverse  of  each  other.  We  may 
now  exhibit  the  most  general  definition  of  the  four  sym- 
bols in  the  following  form:  +  and  -  are  symbols  of 
operations  prefixed  to  algebraical  symbols  of  quantity,  and 
^  such  that  +a-a--fO  or  -0,  where  +0  mean 
simply  or  very  nearly  increased  by  0 ;  -  0,  diminished  b> 
0.  X  and  -r  are  symbols^of  operations  prefixed  to  alge- 
braical symbols  of  quantity,  and  are  such  that  xa-^a-i 
X  1  or  -r  1,  where  x  1  means  simply  or  very  nearly  multu 
plied  by  1 ;  •^  1,  divided  by  1. 

9.  The  laws  by  which  the  s3nmbols  are  combined  are  the  Uws  of* 
same  as  in  arithmetic  It  is  desirable,  however,  to  exhibit  combina- 
them.    They  are  three,—  ^®"- 

Law  X  Quantities  affected  by  the  signs  +  and  -  are 
in  no  way  influenced  by  the  quantities  to  which  they  are 
united  by  these  signs. 

Law  II.  The  Distributive  Law, — Additions  and  subtrao- 
iions  may  be  performed  in  any  order. 

Law  IIL  Tlie  Commutative  Law. — Multiplications  and 
divisions  may  be  performed  in  any  order. 

We  may  remark  that  these  laws  are  assumed  for  algebra, 
so  that'the  science  is  limited  by  their  applicability.  Algebra 
has  been  extended  into  the  science  of  quaternions  by  freeing 
it  from  part  of  the  limitation  imposed  by  the  third  of  these 
laws.     In  this  new  science  ab  is  not  the  same  thing  as  ba. 

We  add  a  few  examples  of  the  substitution  of  numbers  JExamplcs. 
for  letters.     (Ex,  3  and  4  involve  processes  that  will  be 
explained  later.) 

£x,  1.  If  a«l,  6  =  2,c-3,  find  the  value  of  (a  +  6  +  c) . 
(a  +  26-c).(6  +  2c-a). 

It  is  (1+2  +  3). (1+4 -3).  (2  +  6- 1)  =  84. 

JSs^  2.  If  a«4,  6-i,  c  =  i,  a?«0   find  the  value  of 

oca 

Itisf  +  4  +  J  +  0-3i 

£x.  3.  With  the  same  data  as  in  example  2,  find  the 

,  a«-.6«    6«-c« 
value  of « 

X  X* 

The  first  terni  is  infinite,  and  the  second  is  infinitely 
greater  than  the  first,  because  «2  =  j;xa; .'.  the  answer  is 

-00, 


Ex, 


f.  4.  If  ar«l-*«C;  find  the  volueof 


»^-4^M-l(H(i-> 


•  S    because  «»0 

Sect.  L — ^Fundamental  Operations. 

The  prim&iy  operations  in  algebra  are  the  same  as  In 
common  arithmetic — namely,  addition,  subtraction,  multi- 
plication, and  division ;  and  from  the  various  combinations 
of  these  four^  all  the  o^ers  are  derived* 

L  Addtiion, 

10.  In  addition  thore  may  be  three  cases:  the  quanti- 
ties to  be  added  may  be  like,  and  have  like  signs;  or  they 
may  be  like,  and  have  unlike  signs;  or,  lastly,  they  mav 
be  unlike. 

Case  1.  To  add  quantities  which  are  like,  and  have  like 
signs. 

RvU,  Add  together  the  coefficients  of  the  quantities,  pre- 
fix the  common  sign  to  the  sum,  and  annex  the  letter  or 
Ifltteis  common  to  each  term. 


Examples, 


Add  together 


{+  7a 

+  3a 

+  a 

•{-  2a 


Add  togethi 


+  13a  Sum,     -20aa; 

C<ue  2.  To  add  quantities  which  an^  like,  but  have  unlike 
signi. 

Ride,  Add  the  positive  coe£^denti  into  one  Gmm^  and  the 
negative  ones  into  another;  then  subtract  the  leas  ol 
these  sums  from  the  greater,  prefix  the  sign  of -the 
greater  to  the  remainder  and  annex  the  conimca  letter 
or  letters  as  before 


Add  together 


Add  together 


+  Wax    Sum  of  t  e  poe.  4- lioS  + 15 
-   ia»    Sum  of  the  n^  -   4^-13 


Sum  of  the  pos. 
Sum  of  the  n^. 

Sum  required,         +  lax    Sum  roquired,     ^-lOaS-  2 

Caee  3.  To  add  unlike  qbantitiea;.* 

Rule,  Put  down  the  quantities,  one  after  another,  in  any 

order,  with  their  signs  and  coefEcienta  preUxod 

i^AMPLBBi 

2(1  ox  +  ^a^ 


Zh 
-4c 


&&^3id 


Sum,  20  +  36- 4c 


Sum,  ai  +  2^3^  +  66  -  3b 


IL  SiJUrodwn. 
n.  Oeneral  RvU. — Change  the  signB  of  the  quaiititiea  to 
l^  subtracted,  or  suppose  them  ckmged,  ano  tbon  add 
them  to  the  other  quantitie«,  agrc^iably  to  the  rolea  of 
addition. 


Remainder  3o-  76 

6jcy-2+  8*-  y 

&gy-8-   8j?-  3y 

2«y  +  r)  +  16a?+  2y 


Remainder  4«-17|f-f6 

aa-ax-fy 
66-6y-H 


aa-a«-^-66+6y-a 

The  reason  of  the  rule  for  subtraction  may  be  explained 
thus.  Let  it  be  required  to  subtract  2p-Zq  firom n4-ik 
If  we  subtract  2p  from  m  +  n,  there  will  remain c^+n-^, 
but  if  we  are  to  subtract  2je>  -  3^,  which  is  leas  than  2^,  it 
is  evident  that  the  remainder  wOl  be  greater  by  a  quantity 
equal  to  3^;  that  is,  the  remainder  will  bem-l-s-2o')-3^ 
hence  the  reason  of  the  rule  is  evident 

m  JfuUipUcaium. 

12.  General  Rule  for  the  Siffns.—Tl  the  quantities  to  beE^/ 
multiplied  have  like  signs,  the  sign  of  the  product  is  4-;^ 
but  if  they  have  unlike  signs,  ti^e  sign  of  Uie  product 
is- 

This  rule,  which  is  given  by  Diophantns^  as  the  d€^ 
tion  of  +  and  - ,  may  be  said  to  constitute  the  bsas  d 
algebra  as  distinct  from  arithmetic. 

£f  we  admit  the  definitions  given  above  ^  role  oaj 
be  demonstrated  in  the  following  way  — 

^1.^  +ax +6 «- +a6  is  assumed. 

(2.)  +ax  -6  will  have  the  same  valne,  whatever  -h 
may  be  connected  with,  as  it  has  when  —  6  is  connected 
with  +6(Lawl). 

Now  +.ax(  +  6-6W+a»c  +0«0(Def.) 

But    +ax(  +  6-6)-+ax  d-.6,  and  4-ax -6 
(Law  2). 

/,  .+«  X  +&   and  +ax  -6mal;:eup0' 
ic,  +  ab  and  +  a  x  -  6  make  up  0, 
ITow  +a&-o6-0,  ,%  +  <»x  -6=  -o^ 

(3.)  Similarly  -ax  -6*-+a&. 

Tbe  examples  of  multiplication  may  be  referred  tc  tn 
CB&G5 ,  Hie  i^t-at  is  when  botlx  tho  quautitiea  sra  m\\\ 
and  the  second  when  one  or  both  of  them  are  oompotmi' 

Cau  1.  To  multiply  simplQ  quantitiffl. 

Btds,  Hod  tiie  fiign  of  the  product  by  til e  geneTiil  t^ 
and  annex  to  it  the  product  of  the  nmueral  co&£dMt^; 
thou  set  down  oH^  the  letters,  one  after  another,  asii 
one  word. 

ExAMPixa 
/Multiply 

(product 

Cojse  %  To  multiply  compound  quantities;. 
Ryle,  Multiply  every  term  of  the  multiplicaiid  by  all  6t 
tenrs  of  the  multiplier^  one  after  another,  according  » 
the  preceding  rule,  and  collect  their  products  bto  ois 
sum,  which  wiU  be  the  product  requir^ 


+w)*        t-20ai  (-Sl^uk 


ESJLHPUB* 


By      JF    -2y 


Prod.  2;c^T  +  xy 

-  4x^  -%yy 


Sijy:  -  3a^  -  Sj/s 


.  a  ^h  ^9 


oa 


*      '-M  +  Sfc-ff 


■  y — ^— ^ 

tfrvi^j  ffwir  XiT^ih— IHopli^Qhis^  Ed.   Ptrm^   fWbn,  llfi^  i^  ^» 


The  products  ftrisiiig  findm  the  oontinual  multiplicatioD 
of  the  aame  quantity  are  called  powen  of  tha|  quantity, 
which  is  called  the  root  Thus  oo,  aaa,  aaaaj  fitc,  are 
powers  of  the  root  a.  These  powers  are  xommonly  ex- 
pressed by  placing  above  the  root,  towards  the  right  hand, 
a  figure,  denoting  how  often  the  root  is  repeated.  This 
(igure  serves  to  denominate  the  power,  >and  JA  called  its 
index  or  exponent.  Thus,  the  quantity  a  being  considered 
as  tha-veiot,  or  as  the  first  power  of  a,  we  have  xm  or  a'  for 
its  second  power,  aaa  or  a*  for  its  third  power,  aaita  or  o^ 
.for  its  fourth  power,  an^  BO  on. 

The  second  and  third  powers  of  a  quantity  are  generally 
called  its  wquare  and  cube. 

By  considering  the  notation  of  powers,  and  the  rules  for 
multiplication,  it  appears  that  powers  ci  the  same  root  >a^ 
multiplied  by  adding  their  exponents.  Thus  axa'oci*, 
also  s^^a^^te';  and  in  general  a*  xo^  —  a***. 
^  When  the  quantities  to  be  multiplied  i^pear  under  a 
^  symmetrical  fonn,  the  o]5eration  of  multiplying  them  may 
sometimes  be  shortened  by  detached  coeffieienti^  by  eymmetry^ 
aod  by  general  eoimderaiione  suggested  by  the  particular 
eijunpli\Sder  consideration.  ^ 

13    Detached  CoefidenU, 

Ex,  1.  Multiply  «♦  -  3«»  +  2a«  -  ^a!  +  3by  ««  -  5«  +  4 
Here  the  powers  of  m  occur  in  regular  order,  so  that  we 
need  only  write  down  the  coefficients  of  the  several  terms 
during  the  operation,  having  it  in  our  power  to  supply  the 
tie  whenever  we  require  them ;  we  write,  therefore,— 


1- 
1- 

-3+  2- 
-5+  4 

7+  8 

1- 

-5+75- 

+   4- 

7+3 

10  +  35- 
12+  8- 

-15 
-28  +  12 

1-8+21-29  +  46-43  +  12 

The  last  lino  (for  which  the  result  might  have  been 
mitten  down  in  fuUafc  once)  is  equivalent  to 

««  -  8aj»  +  21a:*  -  29x»  +  46a!«  -  43x  + 12. 

When  any  terms  are  wanting,  they  may  be  supplied  by 
«eroe;  thus, 

Ex.  2.  Multiply  «*-7«»+ar- 11^ «>-ar  +  2. 
We.wiite 

1  »7    +0+  1     -   1 

1  4.0    -i-t-  2 

I  -7    +0+  1     -   \ 

-1+  7-0-1+1 

+  2    -14    +0+2  -2 

ir.7^.a:5  +  10ar4-l5a:>-««  +  3a-2 
tlie  prodnct  required. 

14.  Symmetry, 

We  nay  take  ad^ujtage  of  symmetry  by  two  considara- 
tions  either  separately  or  combined 

(1 .)  Symmetry  of  a  Symbol 

£x.  Find  the  sum  of  (a  +  6  -  2cP  +  fa  +  e-2&)*+ 
<fc  +  c-2a)« 

Here  a*  ocean  with  1  as  a  multiplier  in  the  first  square, 
^pith  1  as  a  multiplier  in  the  second  square,  and  with  4  as 
*  multiplier  in  the  third  square, 

•V  6a*  is  part  of  the  result : 


but  a\  d>,  c",  are  smiUarly  circumstanced,  as  also  oo,  oc, 
be  ;  hence  the  whole  result  must  \^  6(a'  +  6'-i-c3-a6-ac 
-6c). 

(2.)  i^ymmetrp  o/an  Expression, 

Ex,  Rnd  the  sum  of  (a  +  6  +  c)(«  +  y+*)  +  (a  +  6-c) 
(«+jf-f)  +  (a-6+cX«-y  +  *)<-(-«  +  ^+c)(-«  +  y+«j. 

First,  the  product  of  (a  +  o  +  e)  by  x-k-y-k-t  is  to  be 
found  l^  multiplying  out  term  by  term. 

It  is  osr +ay +as  +  &i;  +  6^  +  62  + ex +  cy  +  ct. 

The  product  of  {a-{-b~e)  («  +  y-f)  is  now  simply 
written  down  from  the  above,  by  changing  thC'Sign  of  every 
term  which  contains  one  only  of  the  two  quantities  affected 
with  a  -  sign,  ie.,  in  this  case  e  and  & 

Lastly,  the  jfour  products  may  be  arranged  below  each 
other,  the.  signs  alone  being  written  down ;  thus, 

afl5  +  ay  +  «  +  6x  +  &y  +  6j  +  c5i:  +  cy  +  cj 
+     +      -+      +      ---     + 
+     -+-      +      -+-     + 
+     -      --      +     +-     +     + 

and  the  sum  required  is  therefore  4cax  +  4f>y  +  40^ 

15.  General  Considerations, 

Ex.  Find<a  +  6+c)*. 
By  multiplying.out  we  get 

(a  +  6)«-a»  +  3a«6+     .... 

Nbw  0,  6,  c  are  omilarly  involved  in  (a  +  6  +  c)' ;  .*.  5* 
and  c*  must  appear  along  with  a',  Sah,  Zl^a,  ^,  along 
with  Za^bf  and  hence  we  can  at  once  write  .down  all  the 
terms  except  that  which  contains  abe.  To  obtain  the  co- 
efficient of  <ibe,  we  observe  that  if  a,  6,  and  c,  are  each  equal 
to  1^  (a+^  +  e)*  is  reduced  to  3'  or  27.  -In  other  words, 
there  are  27  terms,  if  we  consider  Za^b  and  every  similar 
expression  as  three  terms;  and  as  the  terms  preceding  ahc 
are  in  this  way  found  to  be  21  in  number,  we  require  6abe 
to  make  up  the  full  number  27 ; 

.-.  (a  +  6  +  c)»-a»  +  6»  +  c»  +  3a«6  +  3a«tf+3Wa  +  362c  + 
3c*a  +  3c*6  +  6a6& 

It  is  desirable  to  introduce  here  some  examples  of  the 
application  of  the  process  of  the  substitution  of  a  letter 
for  any  number  or  fraction  to  the  properties  of  numbers, 
inequalities,  tc 

16.  Properties  of  Numbers, 

Ex.  1.  tf  unity  is  divided  into  any  two  parts,  the  dif« 
ference  of  their  squares  is  equal  to  the  difference  of  the 
parts  themselves. 

Let  X  stand  for  one  part ;  1  -  a;  for  the  other. 

Now  (l-«)«-a^-l-2«  +  «»-a:»-l-2a;-(l -«)-«. 

is.,  the  difference  of  the  squares  of  the  pans  is  equal  to 
the  difference  of  the  parta 

Ex.  2.  The  product  of  three  coDsecutive  even  numbcrb 
i^  divisible  by  48. 

L^  2fi,  2ii  +  2,  2it  +  4,  be  the  three  numbers  .  their  pnw 
duct  is  8»(»+l)(»  +  2).  Now,  of  three  consecutive 
numbers,  n,  «  + 1,  n  +  2,  one  must  be  divisible  by  2,  and 
one  by  3,  .*.«()»  + 1 K*  -^  3)  >^  diviAble  by  6,  whence  the  pro- 
position 

Ex.  3.  The  euji  txf  the  squares  of  three  consecutive 
odd  numbers,  when  increased  by  1,  is  divisible  by  12,  bat 
never  by  24. 

Let  2ii  - 1|  2n  + 1;  2n  +  3,  be  the  three  odd  numbers 


r 


hence  the  sum  tmder  consideration  is  12  times  an  odd 
namber^  whence  the  proposition. 

Additional  Examples  in  Symmetry,  dke, 

-B'aR.l.  (a  +  «»  +  c)U(a  +  6-c)«  +  (a  +  <:-6)«+(&+c-a)» 
-4(a»  +  68  +  c2). 

This  13  written  down  at  once,  from  observing  that  a' 
occurs  in  each  of  the  four  expressions,  and  that  2ab  occurs 
with  a  4  sign  in  two,  and  with  a  -  sign  in  the  other  two. 
Therje  b  no  other  form. 

Bx.  2.(a  +  6  +  c)*+{a  +  &-c)»  +  (a+<?-6)«+(6+«-aV 
'2(a»+6»  +  c»)  +  6(a26  +  a2c+68a  +  6*i;  +  c»a+c«6)-12a6ft 

1st,  a*  occurs  +  in  three,  and  -  in  one  term. 

2cf,  Sa^  occurs  +  in  three,  and  -  in  one  term. 

3i,  When  a,  5,  e  are  all  units,  the  number  resulting  is 
ZO;  .*.  there  are  30  terms,  and  as  {1st)  and  (2d)  make  up 
42,  there  fall  to  be  subtracted  12,  t.e.,  the  coefficient  of 
abc  is  - 12; 

(fcx  +  cy +a?]^  +  (cB+*ay +  &)«  +  («?+*y  +  <w)> -2(a*  + 2>2 

Bx.  4.  The  difference  of  the  sqnarto  of  two  consecutive 
numbers  is  equal  to  the  sum  of  the  numbers. 

£x.  6.  The  sum  of  the  cubes  of  three  consecutive  num- 
bers is  divisible  by  the  sum  of  the  numbers. 

Bx.  .6.  If  0?  is  an  odd  number,  afi^xiB  divisible  by  24, 
and(«a  +  3)(a!«  +  7)by32. 

Ex.  7.  If  {pg-ry  +  A(p'^~q)(pr''q)*mO,  then  will 

and  4(^-pr)«-(V-3;Djr+r*)*. 

£x.S,  Given  a?+y+««-0,  X  +  Y  +  Z-0,  to  prove  that 
(ai*  +  XV  +  (y"  +  Y«)»  +  (s»  +  7?)xy  -  (««  +  X«)YZ  + 

(y2  +  Y3)ZX  +  (22  +  Z2)XY. 
Let  the  left  hand  side  equal  the  right  +tf ;  then  multi- 
plying out, 

a:y2(aj  +  y+«)  +  XV«  +  Y«a!  +  Z«a;y- 
XYZ(X  +  Y  +  Z)  +  »«yZ + y«ZX  +  ««XY + «, 
t>.,  X^yz + Y^zx  +  (X  +  Y)^  - 

a^YZ + y^ZX  +  (jj + y^XY  +  », 
or,  XV(*  +  a:)  +  Y2aj(»+y)- 

fli2Y(Z  +  X)+y2X(Z  +  Y)  +  «, 
or,  -Xy-yV-  -arTr«-y*X«-hv 

,\  tt-0. 

ZTx.  9  If.  4a«6 V(a;9*+  y«  +  »«)  (a V + J«y2  +  ^^) « 
{(i«  +  c«)a2aJ»  +  ((j8  +  a2)62y2  +  (a»  +  b^)c^z)}^, 
when  a  is  greater  than  b,  and  &  greater  than  c;'theQ  is  y 
=  0.     As  the  argument  concerns  y,  multiply  out,  and 
arrange  in   order  of  powers  of  y.    After  reduction  this 
results  ii» 

Kow  each  of  these  three  terms  is  a  positive  quantity,  if  it 
be  not  zero,  and  as  the  sum  of  three  positive  quantities 
cannot  be  equal  to  zero,  it  follows  that  each  term  must  be 
separatel-y  equal  to  zero, 

i.e.,  y  -  0,  and  (i^-  c V^"  «  («*  -  h^)(^\ 

17.  Inequalities,' 

fhe  demonstrations  of  inequalities  are  of  so  simple  and 
instructive  a  character,  that  a  somewhat  lengthened  exhibi- 
tion of  them  forms  a  valuable  introduction  to  the  higher 
processes  of  the  science.  In  all  that  follows  under  this 
head,  the  symbols  x,  y,  »  stand  for  positive  numbers  or 
fractions,  usaaH^  uneqwzL 


number  or  fraction, 

/.  9^+y^;>2xy. 

It  wiU  be  remarked  that  when  x  and  y  are  equal,  the  in- 
equality rises  into  an  equality,  and  this  is  oommon  to  aU 
inequalities  of  the  character  under  discussion. 

Cor.  * +^>2;  i«.,  the  sum  of  afraction  and  its  ndpny 

cal  is  groator  than  2. 

JSx.  2.  a:^-l-y»+«^>ay+«+y». 

For  sfi+t/^>23^,  flj*+»2>2a»,  j^+t^>2ys;  wliich 
bo^g  added  and  divided  by  2,  gives  the  result  reqaired. 

JKav  3.  af+"+!r'**>a^+a5"ir 
'For(ar-^)(af-y*)ia  +,  whether  »  be  greater  or  less 
thany. 

As  a  particnkr  case  a^+3^>«V+^« 

£x,  4.  a!**+l>a^-*'4-a^. 

For  («■-*  - 1 )  («*  - 1)  is  positivet 

Cor.l.af+^.>ar^  +  jj~;. 
Cor.  2.  Similarly,  *'+ji>a^*  +  L-if 
i.i.,  as  n  increases  <^ +^  increases, .-.  as  a  w*^nai\»r  cute 

Ex.  5.  If  a,  &,  e  are  the  sides  of  a  tnangl^  a^-k-l^-^^ 
>ab + oc + be< 2{ab +aC'hbe).  The  fonner  ineqoalxt;  v 
proved  in  example  2.    For  the  latter  we  have 

(Euclid^  L  20),  a<6+e.\  a*<ab+ae. 
Similarly,  l^<ab-^be,^<ae+be. 
.-.  a«  +  6«+c«<2(o*-l-ac+fc). 

Ex,  6.  The  arithmetic  mean  of  any  number  of  qoantitiv 
(all  positive)  is  greater  than  the  geon[ietiic. 

^The  arithmetic  mean  is  the  sum  of  the  quantities 
divided  by  their  number ;  the  geometric  is  that  roct  d 
their  product  which  is  represented' by  their  number.)  Let 
the  quantities  be  denoted  by  Xi,  se^  ^  . . .  z;„  the  cum- 
bers 1,  2,  3,  placed  under  the  x,  indicating  order  only, » 
that  Xi  may  be  read  the  first  x,  x^  the  seemid  2^  Ac.  Ex- 
ample 1  gives  ^^^2^>  tjx^t  if  "we  suppose  the  «  and  y 
of  that  example  to  be  Jx^  Jx%  of  the  present 

ltahK)givee?4S-H^^        ,    ^ 

2       2  ^  /a+fi  g»+«t 


V^ 


2  '  V      2  2 

In  the  same  way  we  prove  the  proposition  for  8, 16,  or  soy 
number  of  quantities  which  ia  a  power  of  2. 

For  any  other  number^  such,  for  instance^  as  6,  t2i» 
following  process  is  employed : — ^The  number  is  made  op 
to  8  by  the  insertion  of  thm  quantities,  each  equal  to  tl&e 

arithmetic  mean  of  the  other  five^  vix.,  ^    *!   n>   ^  -^  • 

Call  this  quantity  y,  then 


8 ^  ^*»*.  ■ 


.ay»yjr 


ly^ 


yor 


'>  V«,V^4*9r 


Cot  A8apartiftalarcas©,«'  +  y'+«^>3«ya. 

Ex,  7.  Giyen  as.x^ . . .  «,-J^,  to  prove  that  (1  +»J 
(l+orj.-..  (1 +«.)>(! +yr. 

The  demonstration  will  be  perfectly,  general  in  facl, 
though  limited*  in  form,  if  we  auppoee  the  number  Of 
quantities  to  be  5 ;  in  which  case, 

Make  the  number  up  to  8  by  introducing  three  }^9 ;  then 
(1  +«i){l  +«J>(1  +  Jx^^^  by  example  !• 

(l+«^(l+y)>(l+^/^ 

/.  Multiplying  these  products  together,  and  coxnbiniDg  the 
right  hand  factors  two  and  two, 

(i+:t:,)a+*j (i+^oa+y)* 

>{(i  +  ilm^i}-^  if^))'' 
>(i+y)« 

^x  8.  If  the  sum  of  n  fractions  makes  up  1,  the  sum  of 
their  reciprocals  is  greater  than  the  square  of  their 
onmber. 


Let    ^-f^^-f. ..«;«), 

then, -+--+..*  +i>»y-— 


(example  6). 


But      ^«|«g . . .  x^< 


gl-fflBg-f. 


—  (example  6)<  - 


•/ L 


>n, 


.as. 
whence  «1  **"  xl  "**'**  "*"Z'^'** 


Let  the  numerator  and  denominator  of  this  fraction  be 
designated  by  N  and  D.  N  may  be  divided  into  pairs  of 
terms,  at  the  same  distance  from  either  end,  viz.,  1  +x'*, 
IB*  +  0^^,  ^c,  with  or  without  a  middle  term,  each  of 
which  (after  l+x^)  is,  by  example  4,  less  than  that 
quantity ;  the  middle  term,  if  there  be  one,  being  less  than 

•.  in  either  case  N<^\l+ a*)  .    .    .     (1.) 
Again  (example  6),    D>nVa»».  .  .x*^'>iw*  .     (2.) 
.\  the  fraction  |<^^(«-  +51)- 

To  prove  the  second  proposition,  that  the  fraction  is 
greater  than  ^~-  (  ^  +  z)t  it  is  on^  necessary  to  multi- 
ply up  and  reduce  the  result ;  thus/ 


Whence  the  piopoaitioiL 


\ 


(a?+y  +  »)"<3-*(a^+jr  +  2*).     (See  Induction.) 

£9.2,  (a;  +  y)(y+«)(2+«)>8x30<|(x'+y»+if)t 

Sx.  3.  "(2r*  +  y*  +  «*)>xyr(x  +  y  +  2). 

^«,  4.  (a»  +  6«  +  c»)(x«  +  y«  +  ««)>(a*  +  6y  +  ci)«. 

Ex,  5.  The  arithmetic  mean  of  the  ;>th  powers  of  n 
positive  quantitiee  b  greater  than  the  pth  power  of  their 
mean,  and  also  greater  than  the  mean  of  Uieir  combina- 
tions p  together. 

Ex.^,  (a«  +  6y  +  a)*  +  (a«  +  fy  +  6«J'  +  (6x  +  ay  +  a^ 
+  (6a:  +  cy  +  a«)*  +  (car  +  ay  +  6«)«  +  (ca;+6y+o«)« 
>  6(06  +  (w  +  6c)  («y + a»  +  y» , 
<6(a«  +  6«  +  ««)(x«  +  y«  +  8>X 

18.  Induction, 

It  will  be  noted  that  the  numerical  multiplier  of  the 
second  term  of  the  powers  of  a+«'already  obtained  is  the 
same  aa  the  index.  It  is  easy  to  see  that  this  law  is 
generaL  To  demonstrate  the  foct  formally  we  employ  the 
method  of  induction. 

The  argument  may  be  divided  into  four  distinct  stepe— 
1.  Inference;  1  Hypothesis;  3.  Comparison;  4.  Conclusion. 

The  first  step,  infer  ence^  is  the  discovery  of  the  pro* 
bable  existence  of  a  law. 

The  second  step,  hypothesis,  is  the  assumption  that  that 
law  holds  to  a  certain  point,  up  to  which  the  opponent  to 
the  argument  may  be  presnuied  to  admit  it 

The  third  step  consists  in  basing  on  this  assumption  the 
demonstration  of  the  law  to  fei  stage  beyond  what  the 
opponent  was  prepared  to  admit 

The  fourth  step  aigues  that  as  the  law  starts  fair,  and 
advances  beyond  a  point  at  which  any  opponent  isprepoieil 
to  admit  its  existence,  it  is  necessarily  trua 

Ex,  l.*To  prove  that  (a+«)*-a*  +  iicr-**+,  4a 

L  By  multiplication  we  get 

(a+«)*-a^  +  4a»«+,«;a 

n.  Letitbegranted  that(a  +  a?)*-a*+ma*"^«+,&c.> 
where  m  is  the  extreme  lipiit  to  which  the  opponent  will 
admit  of  its  trutL 

m.  By  multiplying  the  equals  by  a  +  «,  we  got 
(a + «)•+* «  a**'  +  moTx  + ,  Ac., 

-  a*+*  +  (i»  +  l)a*x  + ,  Ac, 

i.e.,  if  the  law  be  adnUUed  true  for  m  it  is  proved  true  foi 
m  + 1  ;  in  other  words,  at  whatever  point  the  opponent 
compels  us 'to  limit  our  assumption,  we  can  advance  one 
step  higher  by  argument 

IV.  Now,  the  law  is  true  for  4,  .*.  it  is  proved  true  for  5  ; 
and  being  true  for  5,  it  is  proved  true  for  6,  and  so  on,  o^ 
injiiwtvm, 

Ex.  2.  The  sum  of  the  cubes  of  the  natural  numbers  w 
the  square  of  the  sum  of  the  numbers, 

l'  +  2'-9-(l  +  2)«-(^y 
L  Let  us  assume  that 

n.  1/  this  be  so,  then  by  adding  (x+ 1)'  we  get 
l>  +  2*+  . . .  +(»+l)»-(^^y  +  («+l)- 

nL  Hence,  if  the  law  be  true  for  any  one.number  Xp 
Ia  also  true  for  x-k-l. 


From  the  second  example  of  inequalities  we  get  at  once 
<x  +  y  +  «)»<3(xa  +  y2  +  22). 

Let  US  assume  that  (x  +  y  +  «)"<  3""'  (x"  +  y"  +  aT),  then 
hy  uiultipLc&tioD  we  get 

'  (x  +  y  +  «)-+'<3— »(x"+»+y-+»  +  2-+»+x^y  +  y*x  + 
oTz  +  a*x  +  y*z  +  2*y). 

"■fow,  inequality,  example  3,  gives 

x"y  +  y"x<  x""*"*  +  y*"^*,  «fcc. 
.-.  aTy  +  y*x  +  x-i  +  «"x  +  y-2  +  j-y <  2(x-+»  +  y-+>  +  i"+»), 
4aid  (a?  +  y  +  «)"+*<  3"'(x-+»  +  y-+»  +  «-+*), 

«>.,  the  law  is  true  for  m  + 1,  if  true  for  m ;  but  it  is  true 
for  2| .'.  it  is  always  tnie. 

IV.  Division, 

19.  General  Rtde  for  Ote  Sijns. — If  the  signs  of  the 
divisor  and  dividend  be  like,  the  sign  of  the  quotient  is  + ; 
but  if  they  be  unlike,  the  sign  of  the  quotient  is 

This  rule  is  derived  from  the  general  rul^  for  the  signs 
in  roultipbcation,  by  considering  that  tlie  quotient  must  be 
fiuch  a  quantity  as,  when  multiplied  by  the  divisor,  shall 
l>roducc  the  dividend,  with  its  proper  sign. 

This  defmitioB  of  division  is  th^  same  as  that  of  a 
fraction ;  hence  the  quotient  arising  from  the  division  of 
one  quantity  by  another  may  be  expressed  by  placing  the 
^lividend  above  a  line,  an4  the  di\isor  below  it ;  but  it  may 
also  be  often  reduced  to  a  more  simple  form  by  the  follow- 
ing rules. 

<T<M«  1..  When  the  divisor  is  simple,  and  a  factor  of  every 
term  of  the  dividend. 

Mule.  Divide  the  coefficient  of  each  term  of  the  dividend 
by  the  CDefficient  of  the  divisor,  and  expunge  out  of 
each  term  the  letter  or  letters  in  the  divisor:  the  result 
is  the  quotient. 

£x.  Divide  ICa'xy  -  28a«X22  +  4aV  by  4a«x. 

The  process  requires  no  explanation.  It  is  founded  on ' 
Iaws  IL  and  III.,  togcthef  with  the  rule  of  signs. 

The  quotient  is  4ay  -  T**  +  x*. 

If  the  divisor  and  dividend  be  powers  of  the  same  quan- 
tity, the  division  will  evidently  be  performed  by  subtract- 
ing the  exponent  of  the  divisor  from  that  of  the  dividend. 
Thus  a*,  divided  by  a',  has  for  a  quotient  a*"' «  a\ 

Case  2.  When  the  divisor  is  simple,  but  not  a  factor  of 
the  dividend. 
Jiide,  The  quotient  is  expressed  by  a  fraction,  of  which 
the  numerator  is  the  dividend,  and  the  denominator  the 
divisor. 

Thus  the  quotient  of  3ab^^  divided  by  2mbc^  is  the  frac- 

It  will  sometimes  happen  that  the  quotient  found  thus 
may  be  reduced  to  a  more  simple  form,  as  shall  be  ex- 
plained when  we  come  to  treat  of  fractions. 

Case  3.  When  the  divisor  is  compound. 
JRuU.  The  terms  of  the  dividend  are  to  be  arranged 
in  the  order  of  the  powers  of  some  one  of  its  letters,  and 
those  of  the  divisor  according  to  the  powers  of  the  same 
letter.  The  operation  is  then  carried  on  precisely  as  for 
division  of  numbers. 

To  illustrate  this  rule,  let  it  be  required  to  divide  8a* + 
SM  -  156*  by  2a  +  36,  the  oi>eration  will  stand  thus : 


^10a6-156g 

Here  the  terms  of  the  divisor  and  dividend  are  amsgsd 
according  to  the  powers  of  the  quantity  a.  We  now 
divide  8a2,  the  first  term  of  the  dividend,  by  2a,  the  first 
term  of  the  divisor ;  and  thus  get  4a  for  th«  first  tenn  of 
the  quotient.  We  next  multiply  the  divisor  by  4a,  an. 
subtract  the  product  8a2+12a6  from  the  dividend  ;ve 
get  -  10a6  -  156-  for  a  new  dividend. 

By  proceeding  in  aU  respects  as  before,  we  find  -56  for 
the  second  term  of  the  quotient,  and  no  remainder:  theopera- 
tion  is  therefore  finished,  and  the  whole  quotient  is  4a  -  5i. 

The  following  examples  Mill  also  serve  to  illustnte  the 
manner  of  applying  the  Hile. 

Ex,  I. 
3a  -  6)3a5  -  I2a8  -  a-b  +  10a6  -  2bHa^  -  4a  +  tl 
3ai  -a26 


-12a2 
-  12«2 

+  10a6 
+    4«6 

-"1 

+   Ca6-26« 
+    G«6-262 

Eu:.  2. 

(l+x  +  x2+  «S:a 

-X 

• 

+  x 
+  x-a. 

+  x« 

+  x»-x' 

Sometimes,  a^  in  this  last  example,  the  quotient  viB 
never  terminate;  in  such  a  case  it  may  either  be  considered 
as  an  infinite  series,  the  law  according  to  which  the  tenri 
are  formed  being  in  general  sufiiciently  obnous;  cr  the 
quotient  may  be  completed  as  in  arithmetical  di>isien,  b; 
annexing  to  it  a  fraction  (with  its  proper  sign),  the  nme- 
ator  of  which  is  the  remainder,  and  denominator  the  diw* 
Thus  the  completed  quotient,  iq  last  example,  is — 

l+a  +  xS  +  r— -. 

1  —X 

If  X  be  small  compared  with  unity,  the  remainders,  as « 
advance,  continually  become  smaller  and  smaller.  I*,  ^^ 
the  other  hand,  x  be  large  compared  with  unity,  the  re 
mainders  continually  become  larger  and  larger.  In  ^^ 
case  the  quotient  is  worthless.  To  obtain  a  quotient  vhA 
shall  be  of  any  practical  value,  we  must  reverse  the  orei' 
of  arrangement,  putting  -x+1  in  place  of  l-«.  ^^ 
division  then  becomes 

i-i 

X 


1 
+  -  - 

X 


X3 


1 

As  it  is  generally  the  largest  of  the  quantities  thst  ^ 
desire  to  divide  out,  we  observe  that,  in  order  to  cJcrt 
this,  we  have  had  to  begin  with  that  quantity.  Hence  u« 
Rule—  . 

The  terms  of  the  divisor  and  dividend  are  to  be  anangw 
according  to  the  powers  of  that  letter  which  it  is  "**^" 
(if  possible)  to  divide  out. 


+  2a'6  +  2a«6«  +  3a6» 
.f2a^6-2a^6»  +  2a6» 

+  4a26*+   a63^%26* 

•^Aa^b^-iab^  +  W 
+  5a6»-25* 

We  have  spoken  as  if  magnitudo  alone  was  the  circum- 
stance  which  should  determine  the  precedence  of  the  letters 
in  ft  division.  In  the.  more  advanced  processes  of  algebra 
there  are  other  ciienmstances  whfch  give  precedence  to 
certain  letters,  such,  for  example,  as  the  fact  that  x  may  and 
often  does  stand  for  the  phrcue  **  quantity,"  whilst  a  stands 
for  some  determinate  numerical  quantity.  This  leads  iis 
to  exhibit  a  proposition  in  division  of  the  greatest  Taiue  and 
most  extensive  application.  It  is  as  follows : — 
ler  20.  Proposition. — If  any  function  of  x,  consisting  of 
powers  of  that  letter  with  numerical  multipliers,  is  divided 
by X -a.  the  remainder,  when  all  the  x's  are  divided ont^  is 
the  same  function  of  a  that  the  dividend  is  of  x;  in 
other  words,  the  remainder  is  the  dividend  altered  by  writ- 
ing a  in  place  of  X, 

To  prove  this  proposition  we  shall  employ  the  following 

Ajciom  : — If  two  expressions  in  x  are  identical  in  form 
ind  value,  but  one  multiplied  out  farther  than  the  other, 
we  may  write  any  numerical  quantity  we  please  in  place 
of  z  in  both,  and  the  results  will  be  equal 

For  example,  (x  - 1 )'  +  (x  -  I )  -  3  is  identical  with 
z^-  2(x-)-l)  +  x-  1 ;  and  it  is  evident  that  if  ^we  write 
any  number  (say  1)  for  x,  the  results  are  the  same  in  both. 

We  now  proceisd  to  prove  the  proposition. 

Let  the  dividend  be  a^+px*~*  +  9**"*,  &c.,  where  fi  is 
a  whole  number,  and  p,  q,  d:c,  positive  or  negative 
nomerical  quantities. 

Let  the  quotient,  when  this  is  divided  by  x  -  a,  be  Q, 
the  remainder,  which  does  not  contain  z,  R ;  then 
xr+par-«  +  2af-»  +  ,&c.  -Q(x-a)  +  R 

by  the  definition  6t  Division. 

Now  this  equality  is  in  reality  an  identity  in  terms  of 
the  axiom.  If  then  we  write  a  in  place  of  x,  the  results 
will  be  equal ;  this  gives 

o»+;)a— »  +  ga-«+  &c  -Q.O  +  R 
which  is  the  proposition  to  be  proved. 

Examples, 

Ex,  1.  If  n  be  any  whole  number,  af  -  a*  is  divisible  by 
B-^a  without  remainder. 

Fur  the  remainder,  by  the  proposition,  is  a*  -  a*  »  0. 

Ex.  2.  If  n  be  an  even  number,  af  -  a*  is  divisible  by 
9-^  a  without  remainder. 

For  the  remainder  is  (  -  a)*  -  a*«  0,  since  n  is  even. 

Observe  that  the  divisor  here  has  to  be  changed  to 
c-  (  -  a),  80  that  -  a  stands  in  place  of  the  a  of  the  pro- 
position. 

Ex.  3.  If  ft  be  an  odd  number,  o^-i-a*  is  divisible  by 
K-f  a  without  remainder. 

For  the  remainder  is  (  -  a)*  +  a** 0,  because  n  is  odd. 

Ex,  4.  To  prove  that  46V -(6«+c^-a«)«  is  divisible  by 
•>a  +  6-4-«^  and  hence  to  resolve  it  inlo  simple  factors*. 
Sere  the  «  -  a  of  the  proposition  is  replaced  by  a  -  (6  -f  cj 
[the  negative  sign  of  the  whole  divisor  being  of  no  conto- 
luence). 

To  determine  the  remainder,  therefore,  we  write  6  4-  c  in 


Now,  since  the  dividend  contains  only  squares  of  a,  ami 
6,  and  c,  any  change  in  the  sign  of  a,  or  6,  or  e^  produces. 
no  diange  in  the  dividend.  What  we  have  just  proved 
then  be«>mes  (putting  -  a  for  a)  the  following:— 

46«c»-(6«  +  c«-a^)8  is  divisible  by  a+6+c. 

This  last  becomes  (putting  -  b  for  6,  and  then  -  c  for  c)  v- 
46V  -  (6'  +  c'  -  a*)  Lb  divisible  by  a  -  6  +  c,  and  by  a  +  6  -  e 

Hence    finally,       46V-(6«  +  c«-o*)«-(a  +  6  +  e) 
( -  a  +  6  +  c)  (a  -  6  +  c)  (a  +  6  -  c). 

The  above  example  is  a  good  exercise  for  the  student*^ 
The  result  may  be  more  simply  arrived  at  by  employing  a 
proposition  of  very  great  value  and  frequent  use— that  tht 
difference  of  the  squares  of  two  quantities  is  tfu  product  of 
the  sum  and  difference  of  the  quantities, 

Ex.  5.  To  prove  that  (1  -  a')  (1  -  6^)  (1  -  c«)  -  (c  +  ab) 
(6  +  oc)  (a  +  6c)  is  divisible  by  1  -f  abc 

It  is  simpler  here  to  write  a  single  letter  x  for  albc^ 
whereby  the  given  quantity  becomes 

(l-a«)(l-6^)(l-c^;-i(x+a«)(x  +  6«X«  +  c*), 

which  is  obviously  under  the  form  p-p,  when  - 1  i» 
written  for  x,  and  .-.  is  divisible  by  1  +x. 

Ex.  6.  Prove  that  (x«-x+ l)(x«-x«  +  l)(x«.x«  + l> 
(xW-x»+  n. . .  (x*'-x^  +  l)is  the  quotientof  «*'  +  x*+  I 
by  x* +X  + 1 ;  n  being  any  power  of  2. 

The  divisor  (x'  +  x  +  1 )  being  roultiphed  by  x*  -  v  -f  1 
gives  x^+x'-l-l;  which,  being  again  mcdtiplied  b/ 
X*  -  x'  -I- 1,  gives  x^  4-  X*  •!- 1 ;  and  so  on  to  the  end. 

Additional  Examples  in  Division^ 

Ex.  I.  Divide  1  -  iar»+  15x«  -  fix*  by  (1  -x)». 

Wo  must  first  multiply  out  (I  -  x)*,  and  then  divide  the 
given  expression  by  the  product,  l-Sx+Sx'-x'.  The 
quotient  is  1  +  3x  +  6x^. 

Ex.  2.  Divide  65xV  -  (x«  +  64y*)  by  x«  -  7xy  -  8y». 

We  must  arrange  dividend  and  divisor  in  terms  of  powers 
of  one  of  the  letters,  say  x ;  the  division  will  then  assume 
the  form 

x»  -  7xy  -  8y«)  -  x«  +  65x»y«  -  64y*( 
giving  -x*-7xy  +  8y* 

Ex,  Z.  Dividex'  +  y'H-a'-Sxyj  by  x  +  y  +  8. 

We  must  give  exclusive  attention  to  some  one  letter^  sajr 

in  dividing  out ;  thus  " 

x  +  y  +  fjx'  +  y»  +  i*-3xy»rx«-x(y  +  »)  +  (y»+j^-jf») 
x'  +  x'(y  +  2) 

-xg(y4'2)-x(y  +  g)^       

x(y'-yr>f2g)-i-y»>ft» 

the  quotient  being  x*  4-  y*  +  r*  -  xy  -  x»  -  ys. 
Ex.  4.  Divide  the  product  of 

x«  +  3x  +  2,  x«-5x  +  4,  x«  +  6x»-14, 

bv  thp  product  of  x'  - 1,  x*  -  2.  Here  we  observe  that: 
dr  - 1  is  the  product  of  x+ 1,  x - 1. 

Now  (Art  20),  x>+3x+2  is  divisible  by  x+1,  and 
x'-5x+4byx-l.  Hence,  if  the  product  is  divisible  by 
X*  -  1,  X*  -  2,  without  remainder,  the  third  factor,  x*  +  5a?^ 
- 14  must  be  divisible  by  x'  -  2,  which  is  found  to  be  the 
The  quotient  required  is  therefore  the  product  of 

<x+:i;(x-4)(x«  +  7)-x«-2x»-x»-  14X-56. 


method  of  synthetic  diviaion. 

Let  the  (UTidead  be  represented  by 

A**  +  B«»  +  Cj»+D«+B, 
the  divisor  by  a^-i-6x-fc^ 

and  the  quotient  \yy  a3fi+pX'¥y'¥&<k 

Then,  mnltiplylnfl  the  quotient  by  the  divisor,  we  produce 
the  dividend,  ^jrhich,  ezliibited  by  the  method  of  detached 
coefficients^  stands  tiius — 

oa  +  a^  +  ay+Aa 

A+  B  +  C+&a 

The  lasfc'Hne  being  the  sum  column  by  ooluom  of  the 
three  preceding  lines.  Now,  as  the  upper  of  these  ^hroe 
lines  ^containB  term  by  term  the  quantities  required,  we 
convert  this  addition  Into  subtraction ;  thus, 

A  +B  +C  +D+E 
-6:    -6o-6)8-6y-&c 


The  &st  vertical  column  gives  a;  the  second  /?,  and  bo 


on. 


In  the  example  bef  oi%  ns  we  write,-— 

12-10-3  +30-25 
+  4a  +  4/?+4y+&a 


it 


83a+3^+3y  +  &d, 

whence  3a -12  gives  o-4j  3/9- -10  +  4a  j^ves  j5-2; 

3yc3  -3  +  4)3- 5a gives y-  -5. 

Therefore  the  quotient  required  ia  4a:^+2iB-5. 

Sbot.  H— Ii^OEunoN  AHD  EvoLtmoH. 

21.  In  treating  of  multiplication,  we  have  observed,  that 
when  a  quantity  is  multiplied  by  itself  any  number  of 
times,  the  product  is  called  a  power  of  that  quantity,  while 
the  quantity  itself,  from  which  the  powers  are  formed,  is 
called  the  root..  TboB,  a,  a\  and  o^  are  the  fiisf^  second, 

and  third  powers  of  the  root  a;  and  in  like  manner  -,  ^ 

and  -I  denote  the  same  powers  of  the  root  --  • 

But  before  considering  more  particularly  what  relates  to 
powers  and  roots,  it  wSl  be  proper  to  observe,  that  the 

quantities  -,  -^  -^  &&,  admit  of  being  expressed  under  a 

a    Or    Or  ^ 

different  form ;  for,  just  as  the  quantities  a,  a^  a^,  dice, 
|ure  expressed  as  potUive  powers  of  the  root  a,  so  the 

quantities  ~» -«  "S,  &<>>»  niay  be  respectively  expressed 

thus  ar\  cT*,  or*,  Ac,  and  considered  as  negcUive  powers 
of  the  root  a. 

Ill 
This  method  of  expressing  the  fractions  J  5»  ^  as 

powers  of  the  root  a,  but  with  negat?^  indices,  is  a  conse- 
quence of  the  rule  which  ^las  be^  given  for  the  division 

of  powers ;  for  we  consider  -  as  the  quotient  arising  from 

the  division  of  any  power  of  a  by  the  next  higher  power ; 
for  example,  from  the  division  of  the  2d  by  the  3d,  and  so 

we  have  j"  -5 ;  but  since  powets  of  the  same  quantity  are 


-cr*;   therefore  the  fraction  -  may  alsc  be  expneed 

\thufi,  ifK    By  considering  -;  as  equal  to  ^ ,  ik  viU  sppeii 

in  the  same  mannei  thi^  ^*  "4  * ^ i  ^^  proceeding  ia 

this  way,  we  get  -i*^""^"',  -4  - -5 -a~*,  Ac,  and  boob, 

as  far  as  we  please.     It  also  appears  that  onity  or  1  may 
be  represented  by  a®,  where  the  exponent,  is  a  cypher,  for 

1-^-aM-aO  ' 

a* 

The  rules  which  have  been  given  for  the  multiplicatioc  r^: 
and  division  of  powers  widi  positive  intc^  exponents  ^"^ 
will  apply  in  evexy  case,  whether  the  exponents  be  positiTe 
or  negative,  integral  or  f racti^Tosi,  imr^dod  nv  assume  u 
the  d^ition  of  the  index  in  such  cases,  the  law  of  com- 
bination  a*  x  o*  -  a*"**. 

Invdution. 

22.  Involution  is  the  method  of  finding  any  povei  ^ 
any  assigned  quantity  whether  it  be  simple  or  compoono 
hence  its  rules  are  easily  denvea  irom  the  operatioD  d 
multiplication. 

Case  1.  When  the  quantity  is  simple. 

EftU.  Multiply  the  exponents  of  the  letters  by  the  bda 
of  the  power  requiz^  an^  raise  the  coefficient  to  tls 
same  power. 

I^ote.  If  the  sign  of  the  quantity  be  +,  all  its  poweisr3 
be  positive;  but  if  it  be  - ,  then  all  its  powen  wbi«e 
exponents  are  even  numbers  are  positive,  and  all  ia 
powers  whose  exponents  are  odd  numbera  are  lx^ 
tive. 

S».  1.  Required  the  cube,  or  third  power^  of  2d^ 
(2o2a?)8  -  2  X  2  X  2a«>««i'«  -  8aV,  tiie  answer. 

£x.  2.  Required  the  fifth  power  of  -  Sa^^, 
(  -  3aV)5  -  -  243ai V^  the  answer. 

^A  3.  Required  the  fourth  power  0/-  rrr- 

/-2aa«\4    16a«aB^  ^. 


Com  .2.  When  the  quantity  Is  componnd. 
Mule,  The  powers  must  be  found  by  a  continual  moltql' 

cation  of  the  quantity  by  itself. 

Bx,  4.  Required  the  first  four  powers  of  the  hiocnal 
quantity  a + a;. 

a+ d;  the  root,  or  first  power.  * 

g+a? 

+  aag+x* 
^•+2a«+«*  the  square,  or  second  power. 
'5"  +ag 

+  a'ag  +  2<ijc»  +  a^ 
0*+ 3a»d?+  3aj:»+ae»  tiie  cube,  or  third  power 
ci*  +  3a?«  +  3a»aj»+aa"     ■ 
/  +  <^j;  +  3aV+3ag»+je* 
a*+4a'aj+6aV+4a«'+«*  the  fourth  power. 
If  it  be  required  to  find  the  same  powen rf  a-^^ 
will  be  found,  writing  -  dP  for  «,  that 


once,  by  symmetry, 

he 

(a+6+cV«a*  +  4a«6  +  6a»6HIl 

er 

+  6«  +  4a\;+6aV 

jr 

+  c*  +  4W«  +  66V 

+  46'c 

+  4^a 

+  4c'6 

where  R  is  the  scries  of  remaining  terms  denoting  the  three 

following  forms,  a^bc,  bl^ae,  t^ah.      Now  when  a,  6,  c  axe 

<)ach  unity,  there  are  81  terms  (viz.  3^).     But  the  number 

f  terms  already  written  down  (4a'6  being  considered  as  4 

4ms,  ^0.)  is  45.     The  quantity  R  must  consequently 

^e  op  tiie  other  36  terms,  /.  it  can  be  nqthing  else  than 

^'^6c  +  126«ac  +  12A6. 

?ar.  2.  (p-W2'+r)«"p2  +  e*  +  r*  +  2(p^  +  ^+rp). 
T.Ifp+jf4;^r-O;then£^+j*+r«  +  20t>2  +  jr+»7))«O. 
tw  1.  a-6+F^c  +  c-a-»0,  gives 

0«+(6-c)«+(c-a)«+2{(a-6X^-«)  +  (*-<»X«-«) 
+  (c-aXa-6)}«0. 

2.  a(6-c)  +  6(c-o)+c(a-6)-ib,  gives 

c)s+6J(c-a)»  +  c»(a-6)«  +  2{a&(6-cX«-a)  + 
Mc-aXa-/)+ca(a-6X6-c)}-0. 

Prove  that  (a«-y2)3+(y«'-iwy  +  (i»-ay)»* 

/'  -  daX<*  "^  ^y)  iB  ^  complete  square. 

^ssion  will  assume  symmetry  if  («^  ■;•  y»)(y*  •  *«) 

stead  of  bein    multiplied  by  3,  be  repeated 

each  being  connected  with  one  of  the  cubes 

gives — 

-  a»y  (y*  -  a»r  -  («•"-  y*)f  ^ 

^){  v^  •  «yr  -  («*  •  ^7 
V?)4?  {«* + y* + a"  -  3«yf } 

,  Ac. 

iit.(a*  +  6«  +  c*)»  +  2(a6  +  6c+ca)* 

the'cubes  with,  eaeh  of  the  products  In 
te,  as  in  the  last  example. 
9  condition  that  jm^  +  ^^iny  Ar  ty^  may 
-png  its  sign  through  any  change  of 
y.    It  is  evident  mt  p  and  r  must 
Suppose  it  .positive.    1^  multiply* 
may  be  thrown  into  the  form 
vhidb  is  the  sum  of  two  positive 
*^     The  condition  reqiuied  is, 
particular  case  jor — j*. 
ondition   that  ad:*  +  5^+cai*  + 
^  incapable  of  changing  its  sign 
or  value  of  IP,  ^,  a;     ^ 
be  all  positive,  in  wiiich  case 
ve. 

by  a,  we  may  write  it  under 
-^lement, 


iP-QR)|ci. 


^ression  is  a  square,  it 
e  required  condition  cav 
remainder  positive, 
and 

>g>-QE)*, 


f 


teqaeatly 


TOOt 


a5>R«.  «j>Q«.  6c>P9. 

oAc  +  2PQR  >aP«  +  6Q«  +  cR^ 


2*»- 


Resultt  of  this  kind  are  of  the  utmost  value  io  the 
higher  analysis. 

Evolution. 

23.  Evuhitiou  is  the  reverse  of  involution,  or  it  is  the 
method  of  finding  the  root  of  any  quantity,  whether  simple 
or  compound,  wluch  is  considered  as  a  power  of  that  root: 
hence  it  foUovB  that  its  operations,  generally  s))eaking, 
must  be  the  reverse  of  those  of  involution. 

To  denote  tfiat  ihe  root  of  any  quantity  is  to  be  taken, 
the  sign  J  (called  the  radical  sign.)  is  placed  before  it, 
and  a  small  number  placed  over  Uie  sign  to  express  the 
denomination  of  the  root  Thus  J/a  denotes  the  square 
root  of  a,  i/a  its  cube  root,  i/a  iu  fourth  root,  and  in 
'general,  ^fa  iu  nth  toot  The  number  placed  over  the 
radical  sign  is  called  the  index  or  exponau  of  the  root,  and 
is  usually  omitted  in  expressing  the  square  root:  thus, 
either  ^a  or  ^a  denotes  the  square  root  of  a. 
Cote  1.  When  roots  of  simple  quantities  are  to  be  found. 

HuU.  Divide  the  exponents  of  the  letters  by  the  index 
of  the  root  required,  and  prefix  the  root  of  tho  numeral 
coefficient;  the  result  will  be  the  root  required. 

i/oU  1.  The  root  of  any  positive  quantity  may  be  either 
positive  or  negative,  if  the  index  of  the  root  be  an  even 
number;  but  if  it  be  an  odd  number,  the  root  can  be 
positive  only. 

%  The  root  of  a  negative  quantity  is  also  negative  when 
the  index  of  the  root  is  an  odd  number. 

9.  But  if  the  quantity  be  negative,  and  the  index  of  the 
root  even,  then  no  root  can  be  assigned. 

Sx,  Required  the  cube  root  of  125aV. 

Here  the  index  of  the  root  is  S,  and  the  root  of  the  oo- 
efBcient  0,  therefore  yi25aV  -  5aV,  the  root  required ; 
and  in  like  manner  the  cube  root  of  -  125aV  is  found  to 
foe- 5a V. 

The  root  of  a  fraction  is  found  by  extracting  the  root 

of  both  numerator  and  denominator.     Thus  the  square 

,    ,  4aV  .    2aa^ 
root  of  rs:^  IS  -rr-j 

Com  3.  When  the  quantity  of  which  the  root  is  to  be 
extracted  i»  compound. 

1  To  extract  the  square  root. 

Range  the  terms  of  the  quantity  according  to  the  pow'ern 
of  one  of  the  letters,  as  in  division. 

Find  the  square  root  of  the  fint  term  for  the  first  part 
of  the  root  sought,  subtract  iu  square  from  the  given 
quantity,  and  divide  the  remainder  by  double  the  part 
already  found,  and  the  quotient  is  the  second  term  of  the 
root. 

Add  the  second  port  to  double  the  first,  and  multiply 
their  sum  by  the  second  part ,  subtract  tho  product  from 
the  remainder,  and  if  nothing  remain,  the  square  root  is 
obtained.  But  if  there  is  a  remainder,  it  must  be  divided 
by  the  double  of  the  pans  already  found,  and  the  quotient 
will  give  the  third  term  of  the  root,  and  so  on. 

&L  Required  the  square  root  of  ;r*  *  22* -h  2^  - 1  •»-  - 


D 


2^-2.*^. 


'4 


\\3^       I 

4;  2  "2 


2 


I 

ie 


2^\0 


^  To  understaud  the  reason  of  the  rule  for  fiudii>c  t^« 
square  root  of  a  compound  quaouty,  it  is  only  noccAMry 
to  involve  any  quantity,  as  a  4-  6  •»•  r,  to  the  socund  [fo^tu 
and  observe  the  oomposiuon  of  lU  square,  for  we  have 
(o  +  6  +  c)»-a«  +  2a^  +  62  +  2a^-»-2^  +  c*,  but  2a6+t*- 
(2a 4*6)6  and  2a«-(>26c4'C^-(2a-«>  26^c)c,  therefore, 
(a-f-&-fe)*-a*t(2a-i-6}6-^(2a4>26-(>cK, 

and  from  this  expression  the  manner  of  deriving  tho  nlft 
is  obviouA. 

As  an.  illustration  of  the  common  rule  for  extracting  tht* 
square  rout  of  any  proposed  number,  we  shall  suppose  tU 
the  root  of  59049  is  required. 

Accordingly  we  have  (a  +  6  -f  c)<  •  59049,  sad  fno 
hence  we  are  to  find  the  values  of  a,  6,  and  c 

Henfie243isthergol 
required. 


a*-300x 


2a-400 
6*  40 

2a -1-6-440 


59049(200-0) 
200-40000    40-6  > 

r 3-0 

-40019049 


17fiOO-(2a-f6)ft 


Sa-t- 26 -48011449 
e-     3 

2a-f264.c-4831449-(2a-i-86-l-e)e 

n.  To  extract  the  cube  rod  ^^^* 

Range  the  teims  of  the  quantity  according  to  the  pow« 
uf  some  one  of  the  lettem 

Find  the  root  of  the  first  term,  for  the  first  pert  of  tlte 
root  sought;  subtract  its  cube  from  the  whole qusntirr, 
and  .divide  the  remainder  by  three  times  the  square  of  tk 
port  ahready  found,  and  the  quotient  is  the  second  psrt  d 
the  root 

Add  together  three  times  the  square  of  the  part  of  ibe 
root  olrea^  found,  three  times  the  product  of  that  («^ 
and  the  second  part  of  the  root,  and  the  square  of  tbe 
second  port ,  multiply  the  sum  by  the  second  pert,  sod  n> 
tract  the  product  from  the  first  remainder,  and  if  oot^ 
remain,  the  root  is  obtained  i  but  if  there  is  a  renaiBdei, 
it  must  be  divided  by  three  times  the  square  of  tb«  no 
of  the  parts  already  found,  and  the  quotient  is  s  Uurittfn 
of  the  root,  and  so  on,  till  the  whole  root  is  obtsiaed. 

£x.  Required  the  eube  root  of  a*  •»•  3a'x  -t-  Sox*  -t  ^ 

c^-hZa^x-^Zaj^+^Q-f-x,  the  root  required. 
a» 

3a«  +  3a*  + -c»)3a«x  +  3ax»  +  *> 
3a*x  +  3ax*+x> 


The  reason  of  the  preceding  rule  is  evidnit  fnA  ^ 
composition  of  a  cube ;  for  if  any  qusMtizy,  a*  V  ^"^^^ 
raised  to  the  third  power,  we  have  (a^  1 1-  cj*  ^^i^ 
+  3a6^.6«)6^{3(o  +  6)»-*.3(a  +  6>s-^e»ler«nd  by 


\ 


FDM  in  mimoen.    Liot  it  be  required  to  nnd  tne  caoe  root  |  quannnes  may  nana  m  iouowb  : — 

337  k  the  root  requiredt 


13312063(200-0 
3»-  8000000  30  ' 


da>- 120000  5312053 
3a6->  18000 
63-   900 


3a< -f  3a5 + 6>  - 138900  4167000  -  (3aS  +  3a6  <|.  6S)5 


3(a-l-6)s- 158700 1145053 
S(a^h)em     4830 
c>-    49 


8(a-l>5)>-f8(a+6)c+c>- 163579 


7-cj 


1145O53-[3(a+5)S  +  3(a+5)e-l'e>]0 


Mt       nL  To  eztiaet  any  other  root 

.Bange  the  quantity  of  which  the  root  is  to  be  found, 
according  to  the  powers  of  one  of  its  letters,  and  extract 
the  root  of  the  first  term;  that  will  be  the  first  member 
of  the  root  required. 
InyolTe  the  first  member  of  the  root  to  a  power  less  by 
-ini^  than  the  number  that  denominates  the  root  re- 
quired, and  multiply  the  power  that  arises  by  the  num- 
ber itself ;  divide  the  second  term  of  the  given  quantity 
by  the  produ<;^,  and  the  quotient  shall  give  the  second 
member  of  the  root  required. 
Jind  the  remaining  members  of  the  root  in  the  same 
manner  by  considering  those  already  found  as  making 
one  term. 

24.  In  the  preceding  examples,  the  quantities  whose 
roots  were  to  be  found  have  been  all  such  as  could  have 
their  roots  expressed  by  a  finite  number  of  terms;  but  it 
will  frequently  happen  that  the  root  cannot  be  oUrerwise 
assigned  than  by  a  series  consisting  of  an  infinite  number 
of  terms.  The  preceding  rules,  however,  will  serve  to  de- 
termine any  number  of  terms  of  the  series.     Thus,  the 

square  root  of  a*-»-«*  will  be  found  to  be  *+o""o5  + 
Y^-  rrr-r +*  &C.,  and  the  icube  root  of  a^ +a*  will  stand 

*^^  ^+35"9?  +  81?"843^  +  *^  ^^*  ^  ^"^  ""■ 
traction  of  roots  in  the  form  of  series  can  be  mwe  easily 
performed  by  the  aid  of  the  binomial  theorem,  we  shall 
refer  the  reader  to  the  section  where  this  subject  is  resumed. 

Additional  Examples, 

o 

Ex.  1.  Write  down  the  square  root  of«*-2a*-f-«*- 

-  J?  +  rr,  whidi  is  given  as  a  perfect  square. 
8  10 

Since  the  square  contains  5  terms,  the  root  must  con- 
tain 3.   Of  these  the  first  is  c*  on  account  of  «*,  the  second 

—  X  oniaccount  of  2jfi,  and  the  thirds  -  on  account  of  r^. 

4  f  Id 

But  as  the  last  term  but  one  of  the  square  is  - ,  and  the 
lost  term  but  one  of  the  root  also  - ,  the  last  term  of  the 
root  must  be+. 

-\  je*  -  « -h  -  is  the  root  required. 

■  JRr,  %  Extmct  thn  aquate  root  of  25 j^  +  16y*  -  6j:y  (5jc^ 

m  -|«  i^)  +  49j?y.    We  must  first  arrange  the  square  in  tcrma 
*  %  erf  Bmae  one  quantity  (say  jt), 
^-       The  Erat  term  of  the  square  is  S5jr*,  which  gives  5jc*  aa 


-  dOs'y  gives  -  Zxy  as  the  second  term  of  the  root    The 
last  term  165^  gives  •  4y* ;  which,  since  the  last  term  but 
one  is  - ,  leads  to  the  root  5«>  -  Zxy+4^ 
Ex,  3.  Extract  the  cube  root  of  \ 

8«»-36«»  +  6e«*-63«»-|.33««-9«+l. 

Since  there  are  seven  terms  in  the  cube,  there  must  bet 
three  terms  in  the  root  The  first  is  2«',  the  second  -  Zx^. 
the  third  1,  as  win  be  seen  at  once  by  examining  the< 
cubeof/)-^-f  1,  vis.,;)*-3p^-*- ...  -Sj  +  l. 

These  examples  have  been  solved  by  the  assumption 
that  the  root  is  capable  of  extraction  without  leaving  a 
remainder.  When  tms  is  not  the  case,  or  when  there  is  no 
certainty  that  it  is  so,  the  only  resource  is  to  work  the 
example  through,  abbreviating  the  process  by  the  aid  of; 
detached  coefficients.  ^ 

Ex,  4.  Extract  the  square  root  of  40:^+120^4- 6«y  <- 
2««y»  +  7«V-  2«y*+y«.     The  work  is  written  thns : 

'   .   4  +  12.f5-2  +  7-2  +  l(2«»  +  3jr'«-jy«-|.f»' 

4  r 


4  +  3) 


12  +  5 
12  +  9 


4  +  6-l)-4-2  +  7 
-4-6+1 


4  +  6-2  +  1  )  4  +  6-2  +  1 

Ex,  5.  Extract  the  cube  root  of 

27a!«  -  2Ja*y  -  45aV  +  ZMf  +  30*y  -  i2«f»  •  ^. 
We  have  ^  ^  .    -  ,/.- 

-.   27-27-46  +  36  +  30-12-8(3a^-«y-^ 
27 

27    )  -27-46  +  35 
-27+  9-   1 

27-18  +  3)-64  +  36  +  30-12-8 
•-54  +  36-   6 

+  36-12 

-8. 


[■ 


] 


Sect.  HI.— FaAcnoNa 

25.  In  the  operation  of  division,  the  divisor  may  be  some* 
times  greater  than  the  dividend,  or  may  not  be  contained 
in  it  an  exact  numbei  of  times  :  m  either  caao  the  qaotieiit 
is  exproased  by  means  of  a  fraction.  There  can  be  no 
diffiailty,  bowever,  in  estintating  the  magnitude  of  such  a 
qaotdent ;  if,  for  example,  it  were  the  fraction  f ,  we  may 
consider  it  aa  denoting  eitber  tbftt  some  unit  is  divided 
into  7  eqtiaJ  parts^  and  that  5  of  tliese  are  taken,  or  thut 


cuiea  mid  munercuor,  ana  tne  lower  number  or  aiTisor  u 

called  tlie  denominator.    Thus,  in  the  fraction  ^,  a  is  the 

tiumerator,  and  h  the  denominator. 

If  the  numerator  be  less  than  the  denominator,  such  a 
fraction  is  called  a  proper  fraction ;  but  if  the  numerator 
be  either  equal  to  or  greater  than  the  denominator,  it  is 
called  an  improper  fraction ;  and  if  a  quantity  be  made  up 
of  an  integer  and  a  fraction,  it  is  cdled  a  muoed  quantity. 

Thus,  — -—  is  a  propeif  fraction  :  -  and  — -  are  both  im- 

z  " 
proper  fractions ;  and  &  +  -  is  .a  mixed  quantity.  • 

The  reciprocal  of  a  fraction  is  another  fraction,  having 
its  numerator  and  denominator  respectively  equal  to  the 
denominator  and  numerator  of  the  former. 

Thus,  -is  the  reciprocal  of  the  fraction  f  • 

26.  The  following  proposition  is  the  foundatibn  of  the 
operations  relating  to  fractions. 

If  the  numerator  and  denominator  of  a  fraction  be 
either  both  multiplied  or  both  divided  by  the  same  quan- 
tity, the  value  of  the  resulting  fraction  is  the  same  as  before. 

To  demonstrate  this  propositioir  we  shall  throw  the 
definition  of  a  fraction  into  a  categorical  form.    We  shall 

accordingly  define  the  fraction  r  as  such  a  magnitude,  that 

when  it  is  multiplied  by  6,  the  product  is  a. 


Then  since 


nxr  xo»7ia 


ie.  (Art  9,  Law  3),      r xnb=na 

But  ^xn5-na  (Def.) 

a    iM 
••  6"n6' 

From  this  proposition,  it  is  obvious  that  a  fraction  may 
be  very  differently  expressed  without  changing  its  value, 
and  that  any  integer  may  be  reduced  to  the  form  of  a 
fraction,  by  placing  the  product  arising  from  its  multipli- 
cation by  any  assumed  quantity  as  the  numerator,  and  the 
assumed  quantity  as  the  denominator  of  the  fraction.  It 
also  appears  that  a  fraction  very  complex  in  its  form  may 
often  be  reduced  to  another  of  the  same  value,  but  more 
simple,  by  finding  a  quantity  which  will  divide  both  the 
numerator  and  denominator,  without  leaving  a  remainder. 
Such  a  common  divisor,  or  common  measure,  may  be 
either  simple  or  compound ;  if  it  be  simple,  it  is  readily 
found  by  inspection,  but  if  it  be  compound,  it  may  be 
found  as  in  the  following  problem. 

27.  Pros.  I. — To  find  the  greatest  common  Measure  of  two 
Quarttities, 

Eule  1.  Range  the  quantities  according  to  the  power  of 
some  one  of  the  letters,  as  in  division,  leaving  out  the 
simple  divisors  of  each  quantity. 

2.  Divide  that  quantity  which  is  of  most  dimensions  by 
the  other  one,  and  if  there  be  a  remainder,  divide  it  by 
its  greatest  simple  divisor;  and  then  divide  the  last 
compound  divisor  by  the  resulting  quantity,  and  if  any- 
thing yet.  remain,  divide  it  also  by  its  greatest  simple 
divisor,  and  the  last  compound  divisor  by  the  resulting 
i.^Uantity.     Proceed  in  this  way  till  nothing  remain. 


dividends  by  simple  quantities  m  order  to  make  toe 
divisions  succeed. 

The  demonstration  of  this  proposition  depends  on  the 
Axiom,  that  whatever  divides  a  number  divides  any  mul- 
tiple of  the  number ;  and  whatever  divides  two  numbcn 
divides  their  sum  or  difference.  It  was  given  by  Euclid 
in  Prop.  2,  Book  xil,  very  much  as  follows:— 

Let  a,  6  be  the  quantities,  the  smaller  of  which  is  6. 

Let  a  be  divided  by  6,  with  a  remainder  c, 

b  by  e,  with  a  remainder  d, 
\i  by  cf,  with  no  remainder, 

0^  is  the  greatest  common  measure  of  a  and  h. 

We  have  a-p6«=c,  ft-^c^ci,  cerd 

Now,  (1.)  d  IB  &  common  measure  of  a  and  6 ;  for  <f 
divides  x  .*.  qe  .*.  qc-i-d  .*.  b  ,\  pb  .*.  pb+c  .*.  o;  i.&,  6 
divides  a  and  6. 

(2.)  It  is  the  greaieet  common  divisor.  For  if  not,  let  e 
be  the  greatest;  then,  since  e  divides  a  and  6,  it  divides  a 
and  pb,  .\  a^pb  .\  e  ,\  qc  ,\  b-qe  .%  d;  {.«.,  c  is  les 
than  d,  and  not  greater. 

Cor.  Every  other  divisor  of  a  and  b  divides  their  greatest 
common  measure. 

Observe  that  no  fraction  is  in  a  form  to  be  interpreted 
until  it  is  reduced  to  its  lowest  terms. 

Ex.  1.  Required  the  greatest  Common  measure  of  tks 
quantities  a'«-«*  and  flr-2a'a?+ax^.  The  simple  di- 
visor X  being  taken  out  of  the  former  of  these  qoantitio. 
and  a  out  of  the  latter,  they  are  reduced  to  a^-x^&c: 
a'~2a«-}-V;  and  as  the  quantity  a  rises  to  the  saiss 
dim^sions  in  both,  we  may  take  either  of  them  as  ik 
first  divisor :  let  us  take  that  which  consists  of  fewgt 
terms,  and  the  operation  will  stand  thus : 

-  2ax  +  2x^  remainder, 
which,  divided  by  -  2a?,  is  a  -  x)a^  -  «*(a + x 

-KM?-**  * 


Hence  it  appears  that  a-x  is  the  greatest  commra 
measure  required. 

Ex.  2.  Required  the  greatest  common  measure  d 
8a«6»  -  lOaJs  +  26*,  and  9a*6  -  9a»62  +  Za^b^  -  ZaiA. 

It  is  evident,  from  inspection,  that  6  is  a  simple  divisor 
of  both  quantities ;  it  will  therefore  be  a  factor  of  iLe 
common  measure  required.  Let  the  simple  divisors  be  uc« 
left  out  of  both  quantities,  and  they  are  reduced  to  4^'- 
5ab  +  b\  and  3a' -  3a*6  +  ai*  -  6* ;  but  as  the  second  of 
these  is  to  be  divided  by  the  first,  it  must  be  multiplied 
by  4  to  make  the  division  succeed,  and  the  operation  vill 
stand  thus : 

4a«  -  5a6  -f  6«)1 2a»  -  1 2a«6  -I-  4a6«  -  ibHSa 
12a'-15a«6  +  3aft« 


+   3a«6-».a^«-4ft» 


This  remainder  is  to  be  divided  by  b,  and  the  new  di^- 
dend  multiplied  by  3,  to  make  the  division  again  soce^ 
and  the  work  will  stand  thus : 

8aHa6-46«)12a«-16aft+  36«(4 
12a«+   4a6-166» 

-19a6+19A» 


a  -  6)3a*+  nb  -^mZa  +  46 
3a«.-3a6 

+  4a6-4&» 


firottv  ^i<S  it  appears  that  the  common  divisor  sooglit  ia 
a^b,  and  remarking  tliat  the  quantities  .proposed  have 
also  a  shnple  divisor  b,  the  greatest  common  measure 
which  is  required  will  heb(a-  b). 

It  will  be  seen  that  the  examples  we  have  given  are  not 
on  numbers,  but  on  algebraic  quantities.  In  fact,  the 
axiom  and  the  demonstration  founded  on  it  apply,  with 
some  restrictions  and  modifications,  to  such  quantities. 
The  most  important  of  the  modifications  is  this :  that  the 
divisor,  inste^  of  being  a  whole  number,  is  an  expression 
of  the  form  x-^m,  where  m  is  of  the  nature  of  a  numerical 
quantity,  and  does  not  depend  on  z. 

The  application  of  this  modified  form  of  the  axiom  jias 
a  wide  range  in  the  higher  analysis.  We  offec  two  addi- 
tional examples  for  advanced  students. 

JE^.  1.  If  az^-k-bx-^e,  a'afl  +  b'x-^tf  have  a  common 
divisor  of  the  form  x-{-m,  prove  that 

(a'h  -  o^')  (&'c  -  6c')  -  (a'e  -  ae')* . 

Multiply  the  first  expression  by  a ,  and  the  second  by  a, 
And  subtract  the  products,  the  difierence  {a'b'-ab')x+a'e 
"  ac',  is  by  the  axiom  divisible  by  a?+ m, 

Again,  multiply  the  first  expression  by  e\  and  the 
second  by  c,  and  subtract  them;  the  difference  {cCe-a(f)3^ 

+(6'c-6c')«  is  divisible  by  «+»i,  /.  a?-f   ,  "^    ,iix+m. 

Conaequendy.         -^—^^.^^-^, 

the  condition  required. 

Ex,  2.  If  ax^-i-Sbafi  +  d,  bs^-^Sdx-^^,  have  a  common 
divisor;  then 

{ibd  -  <w)»  +  27{ad^ + 6«e)«  -  0, 

Treating  this  question  exactly  as  the  last,  viz.,  multiplying 
first  by  b  and  a,  and  then  by  e  and  <£,  and  subtracting, 
it  appears  (if  u  be  written  instead  of  bd-ae  (or  brevity) 
^hat  the  two  following  expressions  have  a  common 
divisor|^ 

Wjfi  -  Zadx-k-u  and  ua^  -  36«r  +  Zd^, 

whence,  by  the  last  example,  the  condition  is 

(Zbeu  -  9ad^)  {Zadu  -  96»tf)  =  (««  -  96«^)« , 

frozfi  which  u  divides  out  as  a  common  factor,  and  the 
resTilt  reduces  to  that  enunciated 

28.  ?B0B.  XL — To  Reduce  a  FraUion  to  iu  Lowest  Terms, 

Rule.  Divide  both  numerator  and  denominator  by  their 
greatest  common  measure,  which  may  be  foimd  by 
Prob.  I. 

Ex.  1.  Reduce    z    .,  ,   .    ^  to  i(s  lowest  terms. 

We  have  already  found  in  the  first  example  of  Prob.  I. 
^hat  the  greatest  common  measure  of  the  numerator  and 
denominator  is  a  -  a; ;  and  dividing  both  by  this  quantity. 


tvAhavB 


the  common  measure  being  Vfl  -  6),  as  was  shown  in  Ez* 
ample  2,  Problem  L 

Ex,  2.  Reduce  ^^^^f^^j;^  to  its  lowest  terms. 

o^,.y-.c«-f26c^a»-(ft-cy^(a+frrg(o.6Tg    «-6+e 
a«+ftt-c«+2a6"(a+6)«-o»"(a+6+c)(a+6-c)     a+6+c" 
Ex,  3.  To  find  the  value  of  <*'*"y  "^"^  ^jjcn  «-2. 

Here  the  substitution  of  2  in  pkoe  of  x  renders  tb^ 
numerator  and  denominator  separately  equal  to  0.  Thi& 
shows  (Art  20)  that  d?-  2  is  a  divisor  of  each  of  them. 
We  get,  therefore, 

(g+l)«-3fl;-3    X4-1      , .  .      ,  «,  3 

Ex.  4.  Find  the  value  of   .  '^Ttf^J"^ ^  when*- 1. 

Dividing  numerator  and  denominator  by  « - 1,  the 
:^— 3x  — 1 
result  is  gS^Qa^^^Jy'  which,  when  1  is  written  in  place 

of  X,  becomes    - »  or  infinity. 

.     29.  Pbo&  m.*— To  Eeduce  a  Mixed  QvantUy  to  on 
Improper  Fraction, 

RuU,  Multiply  the  integer  by  the  denominator  .of  the 
fraction,  and  to  the  product  add  the  numerator;  and 
the  denominator  being  placed  under  this  sum^  the  result 
will  be  the  improper  fraction  required. 

Ex.  1.  Beduce  a-aj  +  — 7-  to  an  improper  fraction. 
,    a?       (o+x)  (a-x)+x*       o*"       . 

^"•*+m"^ — ^r; — —  «— —»  Ans. 


a-f-0 


a+x 


a+x 


30.  PSOB.  IV. — To  Reduce  an  Improper  Fraction  to  a  Whole 
or  Mixed  Number, 

Rule,  Divide  the  numerator  by  the  denominator  for  the' 
int^;ral  part,  and  place  the  remainder,  if  any,  over 
the>denominator;  it  will  be  the  mixed  quantity  re* 

,    quired. 

Ex,  1.  Reduce  — : —   and  — ^*    to  whole  or  mixed 
a+x  x—y 

quantities. 

-,.      ax+Sx^  a*        , 

Furst  — ; —  ««+ 1  the  answer. 

-a+x  a+x 

And  —^  -  »  +  y  a  whole   quantity,   which   is  tha 


31.  Peob.  V. — To  Reduce  Fractions  having  different  De- 
nominators  to  others  of  the  same  value  u/hich  shall  have  a 
common  Denominator, 

Rule.  Multiply  each  numerator  separately   into  all  the 
denominators  except  its  own  for  the  new  numerators, 
and  all  the  denominators  together  for  the  common  dc   , 
nominator. 

ox  a'  "  3^ 

Ex,  1.  Reduce and — -—  to  tractions  oi  equal  value, 

a— X  a+z 

having  a  common  denominator. 

aa:(a  +  «)«a*«  +  ajj^  I  *u        ^  *  .- 

(ai^^)(a^x)^a^^a^x^ax^+^  f^^  '^^^  numerator* 

(a  -  x)(a + aJ)  =  o*  -  a*,  the  common  denominator. 

--            ax      a^-¥a^       .a*-:i^     a>-a»z-ax"+x* 
Ilonee — ^ — r-  and ■» ; — r— 


add  or  sabtract  tneir  Duraerawra,  »uu  wo  »«»»  «. 

dififerenee  placed  over  the  common  denominator  is  the 

sum  or  remainder  reqoired. 

In  practice,  however,  it  is  generally  better  to  «epanrt» 
the  process  into  two  or  more  parts  analogous  to  the  addi- 
tion or  subtraction  of  sums  of  money,  where  the  pounds 
are  added  to  the  pounds,  the  shillings  to  the  ahiilingSi  dsa, 
and  the  result  afterwards  combined. 

Ex,  I.  Add  together  j~  and  j^  • 
The  latter  fraction  is  -  —j^  • 
A  the  sum  required  18 —^ -  j^- j;7j- 1 . 
SimJarly,  — - 


_  1         g*    ^1-g'^     I 

l+a— -l"a--l     l-o»*o^-l"*     ' 


Ex.  2.  Collect  into  a  single  fraction 


Since 


1         1         2a 
o-6*o+6    a«-6*' 
J 1    ^    2ft 

1  1  2a       2(&-fa)^    9 

^-  3.  Collect  ^^+^^+^^. . 

We  observe  that «  -  2  is  common  to  all  the  denominaton ; 
the  question  may  therefore  be  written, 
1         1        2. 

aj-2^a!-2    aj-2    ''' 


jB^  4.  Collect 


_1 25g->»4y 


3a!+2y^x-4y     3»-2y    «»-16y« 
Here  we  commence  by  adding  the  1st  and  3d  together, 
and  the  2d  and  4th  together ;  which  results  in 


6c 


24s 


/      1  4      \     ^  -35flc«  .^ 


2iae» 


(ft^-4y«)(x«-16y«) 


J^.  5.  Find  the  sum  of 


l+x+a;^+a>  .  l-x+a^-os' 


The  numerator  will  consist  of  the  sum  of  two  products, 
the  one  containing  -f  jc,  exactly  in  the  same  way  that  the 
other  contains  -  x.  If,  then,  we  write  down  one  of  these 
products,  and  double  the  even  powers  of  a;  in  it,  omitting 
the  odd  powers,  we  shall  obtain  the  required  result  The 
product  of  the  denominators  again  may  be  readily  obtained 
by  regarding  it  as  that  of  the  difference  and  sum  of  1  +  x' 
and  jc+a^.  As  such  processes  are  of  constant  occurrence, 
We  will  indicate  the  work  in  fulL 


Numerator, 


Double  of 


1+1+1+1 
1+1+1+1 

1+1+1+1 
+1+1+1+1 
+1+1+1+1 
+1+1+1+1 

1       +3x»    +3a^    +1 


1  A 


l+«»-»+ar-» 


Denominbtor,   {1 +«*-(«  + ar*)}    {1 +a3  +  (a?+ «•)}'- 
(1  4  *«)*-(«  +  «")« -  1  +  2i?«  +  «4-  «a« 2«<-*«-i  1  +a* 


1+a!*— +*'^     IH 

Multiply  numerator  and  denominator  of  the  fint  fiaa> 
tion  byaT",  &&,  and  the  given  quantity  becomes 

+  ,^  .  _  .  .^-^^ ■■! 


flr*+ar*+ar' 
1 


^-  ^i  +  i+fn'*'l+m+iia*  l+»+»» 


I 


fnl 


ar-+ar*+*-' 
+ ,  .  '^7 — a  I,  and 


-,+^ 


.-1. 


l+i+Z»     l+rn+mJ    1+n+fim 

none  of  the  denominators  being  sero,  then -^ <■»>«. 
Multiply  the  first  quantity  by  l,  and  subtract,  there 

results  i»\^n,  which,  when  substituted  in  the  fizst 
l+» 

quantity,  gives  m'^n,  whence  the  proposition. 

33.  The  converse  problem  to  collecting  many  fradioDS^': 

into  one  is  ft^quently  as  important  as  the  direct— the  pro-^ 

blem,  namely,  of  resolving  a  compound  fraction  into  tti 

components  or  partial  fraetioM.    For  a  first  example,  if  it 

be  required  to  find  what  simple  fractions  make  up  the 

compound  fraction  ^ — ■,,  we  comme^ice  by  obaerving  that 
the  denominator  «^ -  a^  is  the  product  of  « + a  and  x-o. 
Hence,  % — |  is  the  sum  of  the  fractions  whose  denomaft' 
tors  are  «+a  and  x-cu 

Let  -r^« + 1  where  A  and  B  are  qoasti^ 

which  involve  aonly,  not «, since  s^  does  not  appearintbe 
numerator  of  the  sum. 

•By.dditio,.g^--^<'-'j!r'^ 

.-.  2«»A(«-a)  +  B(«+<i>. 

To  obtain  A  and  B  from  this  equality,  we  remark  that  tlic 
equaliQr  is  an  identity,  as  in  Ait.  20.  We  may,  therefoie, 
deal  with  it  in  either  of  two  ways :  1.  Make  t(ie  x's  oo  the 
left  hand  side  to  coincide  with  the  s^b  on  the  n^X,  ^ 
the  a's  in  like  manner.  2.  As  in  Art  20,  wnte  vf 
thing  we  please  in  place  of  x  on  both  sidea.  We  will  in 
this  example  take  the  first  method,  and  illustrate  the 
second  meUiod  by  the  subsequent  examples.  We  get 
2-A+B,  0-A-B;  .*.  A-B-l,  andthereauhis 

2g   ^    1     ^     1 
a?-a*    x-a    »-a 
_,    ^  I  A    .    B 

^*'  ^-  («-o)(JC-6)"ir:^"^«-6* 

.-.  l-A(»-6)  +  B(«-a). 

Write  a  for  «,  then  1  -  A(a-  6)  .%  A« j^j* 
Write6fora?,thenl-B(6-a)-  -(a-ft).\B 

The  reader  will  observe  that  we  have  treated  ^  m  ^ 

it  were  not  itself  a  fraction.  In  fact,  in  the  s^dicatioo  «< 
the  subject  before  us,  the  letters  a  and  b  stand  for  aiith- 

metical  quantities,  and  the  fraction  -^  is  simply  an  aiitfe* 

metical  fraction,  as  contradistinguished  from  an  aUgdini^ 

fraction  like  -— -  • 
X  — <i 


and 


/w + J  ■■  A(a  -  6)  (a  -  c),  &c., 
•  px+q  j?o-fg  1 


(s-a)(«-6)(»-c)     (a-6)(a-c)    »-a^ 
p^+g  1  pc+q  I 


(6-a)(6-c)    »-6    (c-a)(c-6)    «-c 
&.  4.  Find  the  sum  of  ,-r-*^^ — z^r  ■  ./   .v4- 


(a-«(6-c) 

Let  a+&  +  ca«;  and  unite  in  alphabetical  order;  it 
gives 

(a-6)(a-c)"*'(rr5)"(6-c)"*'(c-o)(a-.6)' 
ie.  (Ex.  3),  the  A,  B,  C  of  the  resolved  fraddoi^ 
g*-<  _^  A        B        C 

(»— a)(x-6)(x-c)    08-0    a-6    x-c' 

and  since  «  -  *  ■■  A(a?  -  6)  (a:  -  c)  +  B(aj  -  a){x  -  cj  + 
0(:r  -  c;  (r  -  b),  the  siun  required,  being  the  coefficient 
of  «*,  is  equal  to  0. 

The  reader  vnH  easily  extend  this  process  to  other 
cases,  as,  for  instance,  to  prove 

„    ^     Jci eda 

'^***^*  (a-6)(a-c)(a-d)'*'(6-c)(6-(0(6-a)"*'  ( 

daft gftc - 

(c-(0(c-a)(c-6)"*'(d-o)((«-6)((i-c)"^* 

84.  PfiOB.  yjL^To  Multiply  Fractums. 

Hide.  Multiply  the  numerators  of  the  fractions  for  the 
numerator  of  the  product,  and  the  denominators  for.  the 
denominator  of  the  product 

The  demonstration  follows  at  once  from  the  definition 
of  a  fraction  given  in  Art  26;  thus  since  rxftaOy^xcfxe, 

wo  have  rxftx^xd^-oc,  t^e.,  by  the  commutative  law 

?x^xM-ac. 


a>+x-2       «+l 


But 


jjXfci-O^ 

a    e    oo 
6^d"w* 


35.  PBoa  Vm— Jb  Dtwcfo  FraeHotu. 

Rule,   Multiply   the  dividend  by  the  reciprocal  of  the 
divisor,  the  product  will  be  the  ^otient  required. 

This  rule  requires  no  demonstration. 

JSxampUs  in  MvUiplicaivon  and  Division  of  FraxSlwra, 

JSx,  1..  Multiply  \-\  ^-  ^^.  Since |-|-^. 
,•.  the  product  is        . 

^^.  3.  Multiply  ^^2^,_j.^^^  by  ^fz^^^^ 

Because  the  numerator  of  the  first  fraction,  and  the 
denozninator  of  the  second  both  become  0,  when  1  is 
^igritten  for  x,  each  is  divisible  by  a:  -  1  (Art  20).  In  the 
aozne  way  the  denominator  of  the  first  fraction,  and  the 


Ex.Z,  Dmdej--by^-^. 
ThequoUentis  -;S" "" i?^* " oM^ * 
A     26c 

^*(-26r-}  "'V^  •*•  —^hT-JV  -  -2*r-; 


Fx.  4.  Keduce  1  • 


26c      ;   ^ 


factorials. 


(5.|.c)«-a«    o««(6-c)« 


"26c       "       26c 
(6+c+a)(6+c~o)(a+6-c)(a-6-t-c) 
46V 

2fa6+c(£)    y  to  factorials. 
*"V    2(a6+c(i)    ;  "  l^  "*■      2(a6+c(£)      /^ 

t  * "     2(o6+C(i)      J  "      2(a6+cd)      ^       2(a6+c(£) 
(tt+6-fc-d)(a+6-c-f(0(c+d-fa-6)(c-fd-a+6) 
"  4(a6+c(i)» 

Miscellaneous  Examples  in  Fradions. 

Ex.  1.  Find  the  value  of;^-ra+(,_a)(6«-«). 
v^hen  g»  ,  .        Writing  down  every  term  with  • 

first,  there  results — 


hhh' 


-0. 


a(x-6)    6(«-a)    c(«-o)(«-6)  (x-a)(»-6) 

£x.  2.  Find  the  value  of  — r-  + — oi+— r^»  ^J^en 

X  — Od     9  — 30     x+9e 

-+r--and«-2(a+6-c). 
a    0     c 

Restore  symmetry  by  writing  r-c  for  c;  the  numerator 
of  the  sum  is  (a?  -  3&)  («  -  3c)  +  (x  -  3a)  (x  -  3c)  +  («  -  3a) 
(x  -  36)  -  3{x*  -  2(a  +  6+c)x  +  3(a6  +  a<j  +  6c)}.  But 
xe2(a  +  6  +  c),  whence  the  first  and  second  terms  make 

up  0;  and  -+t+-  ■•0,  is  the  third  term  divided  by  ahe, 

.%  the  sum  required  is  0. 

Ex.  8.  Given  that  (a^  +  be)  (6«  +  ac)  (c«  +  a6)  +  (a«  -  be) 
(6*  -  oc)  (c^  -  a6) «  0,  when  multiplied  out  and  reduced, 
may  be  written  a'  +  6'+c»  +  a6c-0,  prove  that  (a^i-bc) 
(62  +'ac)  (c8  +  a6)  -  (a«  -  6c)  (6^  -  ac)  (c^-  ab)  -  0,   may  be 

reduced  to  T+m  +  '^+S"  "'^*    The  latter  given  equality, 
by  dividing  it  by  a'6c  x  b^as  x  ^^ab,  becomes 

\bc    eflj\ae     h'jKab    W    " 

V  "  6^j  (;62  "ij)  Vc«  "SJ  "^ ' 
which  is  identical  virith  the  first  given  equality,  but  witb 
i'iU'  ^^^^  ^  P^*^  of  Of,  6,  c;    The  result  therefore  of 


'b,c    NowtnefQrmerreeiilt]BaP-l-6'+e*-l-a6c--0,.*.  the 

fliiid  6f{W  to"l  if  m-fk    This  is  easily  proved  bj  reeolv- 
{nff  . r-. ; ; .  into  partial  fractioniB  (Art.  33). 


WelfikTO 


■  +  -=^  +  Ste., 


.-.  ar^-A,(ar-a»>,.(a?-a^)+  Ac.  .  .  (1), 
whence,  writing  a^,  fl^  Ac,  snccesaiyely  for  «,  we  g^  A^, 

The  given  quantity  is  Aj-f  A,+  ...  +A,,  and  the 
e<iQiition  marked  (1),  gives,  by  equating  coefficients  of  Hke 
powers  of  x,  the  tesult  required. 

JEr.6.  If«-^then£±J-^. 
p„«+l_%lgl,«,£±i_t±i,   and  ?-I-^-l 
giyee  £^«^^ .    Divide  the  fonner  by  the  Utter. 

;,thena«-6«-c^- 
a+h 


jfe6.  If-  +  U-- 


1 


c    a+h+e* 
1         1 


Par  •±^-Ul« 

••.  either  a+fi-O,  op^— Ti-j' 

In  tii0  Utter  (saa,  -j-n:+ — l-r' 
^    c?     aft     oc     w 

which  is  not  changed  by  intarchanging  c  and  ^  or  o  and  a, 
.     ±*  1    i 

io  that  on  either  alteanativo  the  proposition  la  true. 


£^  7.  Given  that 


ftd^bc 


ffc-6J 


J,  and  a  not 


a-6-c+if     a-6+c-ri 
6qual  to  6,  nor  c- equal  tod;  to  prove  that  a  +  6«*c4'(li 

and  that  either  of  the  fractiooB  e^juola r * 

.   Write  the  e<jaality  thus, — 

App^  Example  5,  and  ihjsr&  tesalu, 
Qc-U-adir^'  c-d* 

If  ^noW  a— itfortf-&  bo  wrftten  by  a  ftiagje  iymbol  *, 
the  first  fractioti  becomee 

S«  "^       2^      "    8    "  4 

I  1 

1^ 


^d+^ft-^e'       \^«Hr-V^+V«' 


(6+c-a)(c+a-6)(a4-d~e) 
8o6o 

Deal  with  the i^procals  of  ar,  ^,  «,.«;  tfaus, 

-wW(i-i) 

■■  4  Jayzxv(c  +  6  -  a). 

Hence,  by  symmetiy,  the  numerator^of  the  left  hand  tnc 
tidn  becomes 

64  ^/aSc  y8g8;BV(6  +  c  -  a)  (c + a  -  6)  (a + 6,- «). 

-2  ^c(«y^■»u)-2Vc*y«*(-•f- 
Hence  the  result 

Sbot.  IV.— Sukdb. 

36.  It  has  been  already  observed  (Art  23),  thaf  theioot 
of  any  proposed  quantity  is  found  by  dividing  the  exponent 
of  the  quantity  by  the  index  of  the  root;  and  the  rule  has 
been  illustrated  by  examples,  in  all  of  which,  however,  the 
quotient  expressing  the  exponent  of  the.  result  is  a  i^ola 
number;  but  there  may  be  cases  in  which  the  quotient  ia  s 
fraction,  Thufl,  if  the  cube  root  of  a^  were  requiji&d,  i: 
might  be  expressad,  agreeably  to  the  method  of  notati:? 

already  explained,  either  thus,  ^^  or  thus,  a' 
Quan tides  which  have  fractioiiai  exponents  are'c&ll^ 

mrdsj  or  imperfect  powers,  and  are  said  to^  be  irratic^ 

in  oppoaitioD  to  others  with  integral  exponents,  which  ^ra 

called  ratujfna/. 
Surdfl  may  be  denoted'  by  means  of  the  radical  sign,  bet 

it  win  be  often  mora  convenient  to  use  the  noiatioi]  ^4 

fractional  exponenta.     The  following  eitsmples  will  aUo^ 

how  they  may  be  eiprasaed  either  way; 


•^=ai 


"ij^ 


^{a:^bf 


h-irK 


The  operations  concerning  surds  depend  on  the  to\kmi£4 
pi^ciples :— * 

i.  If  the.  numemtor  and  denominator  of  a  fmctiDtLK] 
exponent  be  either  both  multiphed  or  both  divided  by  the 
same  qnantity/iho  value  of  the  power  ia  the  same.    Tbn% 

2,  The  product  of  H&e  powers  (integral  or  &actionsiy& 
the  same  po wtt  of  the  product    Thui,  a*6*  «  (<it)** 

37.  1, — /ieducUon^  of  a  Roti^mal  Qmn^y  io  the  form  ^  « 
Surd  of  any  gi^ai  denominatum^ 

SuU.  Reduce  the  exponent  of  the  qtiantii:>  to  the  form  <i 
a  fraction  of  the  aame  denomination  as  the  given  SQid. 

Jk.  Rednco  a^  to  the  form  of  the  cube  root 

Here  tue  exponent  S  mnat  be  reduf^ed  to  the  form  <d  ft 


others  of  the  ume  value  and  of  the  eame  denaminatwn,, 

RvU  Reduce  the  fractional  ezponeots  to  others  of  the 
•ame  value,  and  having  the  same  common  denominator. 

Ex.  Reduce  Ja  and  ^S^,  or  cfl  and  6'  to  other  equi- 
valent surds  of  the  same  denomination. 

The  exponents  },  §,  when  reduced  to  a  common  deno- 
minator, are  }  and  f  ^  therefore  the  surds  required  are 

a*  and  6*,  or  Ja^  and  ^ST 

^^  Hl.^-' Reduction  of  Surds  to  their  mo8$  tinple  (erm$» 
Rule.  Reduce  the  surd  into  two  factors,  so  that  one  of 
them  may  be  a  complete  power,  having  its  exponent  divi* 
sible  by  the  index  of  the  surd.  Extract  the  root  of  that 
power,  and  place  it  before  the  remaifdng  quantities,  with 
the  proper  radical  sign  between  them. 

Ex.  1.  Reduce  ^48  to  its  most  simple  terms. 
The  number  48  may  be  resolved  into  the  two  factors  16 
and  3,  of  which  the  first  is  a  complete  square ;  therefore 

V4"8-(4»x  3)^-4  X  3^-4^3^ 

Ex.  2.  Reduce  JOSa*x,  and  J2ic?xTiSc?S^,  each  to 
its  most  simple  terms. 

First,  jSSa^x  m  (7 V  X  2x)^  »  7a«  x  (2x)^  •  7a«  J2x . 

Also  J2ia^x  +  iOuV  -  (2V(3«  +  Sj^))^  -  2a  ^37+5?. 

40.  V^ .^^ Addition  and  SvbtraUiofn  of  Surds, 
itule.  If  the  surds  are  of  different  denominations,  reduce 
them  to  others  of  the  same  denomination,  by  prob.  2, 
and  then  reduce  them  to  their  simplest  terms  by  last  pro- 
blem. Then,  if  the  surd  part  be  the  same  in  them  all, 
annex  it  to  the  sum  or  difference  of  the  rational  parts, 
with  the  sign  of  multiplication,  and  it  will  give  the  sum 
or  difference  required.  But  ii  the  surd  part  be  not  the 
same  in  all  the  quantities,  they  can  only  be  added  or 
subtracted  by  placing  the  signs  +  or  -  between  them. 

£x.  1.  Required  the  sum  of  J27  and  J^, 
By  prob.  3  we  find  ^27  -  3  ^3  and  ^48  -  4  ^/3,  there* 
fore^27+  ^48-3  73  +  4  73-7^3. 

Ex.  2.  Required  the  sum  of  3  J\  and  5  J^ . 

3^J-3^J-f^2and5t/7^-57^-*72: 

therefore  3  ^f+S  V??- J  72  + J  ^2-  V  1/2. 
Ex.  3.  Required  the  difference  between  JSOa*x  and 
720aV . 

^gOoT-  (4 V  x  5x)*  -  4a«  ^57,  and  V20JIV  . 
(2«aV  X  5x)*  -  2ax  jEx;  therefore  ^80  a*  x  - 

720??-(4a«-2ax)767. 
41.  V. — Multiplication  and  Division  of  Surds, 

Rule.  If  they  are  surds  of  the  same  rational  quantity,  add 
or  subtract  their  exponents 

But  if  they  are  surds  of  different  rational  quantities,  let 
them  be  brought  to  others  of  the  same  denomination,  by 
prob.  2.  Then,  by  multiplying  or  dividing  these  rational 
quantities,  their  product  or  quotient  may  be  set  under 
the  common  radi<^  sign. 

Note.  If  the  surds  have  any  rational  coefiScients,  their  pro- 
duct or  quotient  must  be  prefixed. 


Ex.  2.  Divide  7a»-6»  by  Va+6. 
These  surds,  when  reduced  to  the  same  denomination^ 
,«(«.-*.)«  and  («+6)»      Henco-«^.(^i 

42.  VL^InvoluUon  and  Eoolulum  of  Surds. 
The  powers  and  roots  of  surds  are  found  in  the  sam^ 
manner  as  any  other  quantities,  namely,  by  multiplying  or 
dividing  their  exponents  by  the  index  of  the  power  or  rout 

required.     Thus,  the  square  of  3  ^3  is  3  x  3  x  (3)'  - 

9  r/§r    The  nth  power  of  «"  is  «•.     The  cube  root  of 
s  7*  is  j  (2)*  «  g  V<.  and  the  nth  root  of  a*  is  «— . 

43.  The  reduction  of  quadratic  surds  is  facilitated  by 
the  following  considerations,  which  appear  hardly  to  require 
demonstration : 

1.  ^0  cannot- 6  +  Je,  when  Jcish  surd. 

2.  a+  Jh  cannot- c+  Jd  when  Jb,  Jd  are  unequal 

surds. 

3.  o  cannot-  Jh  Jc  when  Jb,  Je  are  surds  not  Involv- 

ing the  same  irrational  part,  72and  73for  example. 

4.  Ja  cannot  equal  Jh'¥  Je  whcti  all  are  surds  not  in* 

volving  the  same  irrational  part. 
Note.  The  irrational  part  of  JS,  for  instance,  is  J2,  for  JS 
m2J2. 

44.  For  example,  we  extract  the  square  root  of  a  binomial 
surd  such  as  28+  10  ^3  in  the  foUowing  way : 

Let  728  +  1073  -  X + y,  where  one  or  both  of  x  and  p 
must  be  a  surd. 
Then  28  +  10  73-dP«+y»  +  2«y, 

28-««  +  y«, 
10  73-2a:y, 
or  No.  2  above  would  be  violated. 

Hence  728^10  73-  T^'+^^ayg^y: 
And  7784- 300 -«»-y« 

or  ««+y«-28 

««-ya-22 
«»5,y-  73 
and  5  +  73  is  the  root  required. 

Additional  Examples  in  Surds, 

&l.Addt<^«^,f-Lj,J5L;.™ljj'-, 

2V3        ^ 

V3+l'^V3-.l*3-l*  '^^ 
73  ~  2  is  the  sum  required. 
Ex.  2*  Find  the  difference  between 

a+x+V(a+g)  (  (a+g)-V(a+xT\ 

(a+i)+V(a+x)»  '^\{a+z)«-V(a+x)V 

The  former  is  — L-  .  ^^(i±£)±i !_ 

V(a+x)     l+V(a+x)     V(o+a;)' 
The  latter  is  the  square  root  of 

1        V(a+g)"l      .         .     1 
«+«•  V(a+a;)-l'  *-^'  ^'  ^» 
.*.    the  difference  reouired  is  0. 


1      .      1 

1  +  V2'*"l-V2' 

1  1 


ProporTiOD 
and  Pro- 
greffiion. 


At  the  first  redaction  a  divides  out,  and  the  f  ractioitiB 
reduced  to 

^V^   46c   y^2V5?     6+c+(5-c)     h 

JBx.  4.  Find  the  value  of^+^<f'"^) 

when  «-  V(^'  +  4«i)-6. 

By  the  process  explained  in  this  article 

V2J^-  ^/(2a+6-.  ^F+ISJ)-  >/^-  ^/|, 
whence  the  fraction  reduces  to    ^      . 

45.  In  arithmetic  the  square  root  of  a  number  is  another 
number,  which,  when  multiplied  by  itself,  shall  produce 
the  first  number.  In  algebra,  where  quantity  takes  the 
place  of  number,  the  definition  leads  to  a  less  limited 
result  than  in  arithmetic.  In  the  latter  science  there  can- 
not be  two  square  roots  of  the  same  thing ;  in  the  former, 
there  Will  necessarily  be  two.  For  both  +  2  x  +  2  gives 
4,  and  -  2  x  -  2  gives  4 ;  hence  the  square  root  of  4  is  *2 
^  well  as  +  2. 

And,  further,  as  in  algebra,  -  2  is  a  quantity  subject  to 
all  the  operations  and  definitions  of  the  science,  it  is  clearly 
competent  to  express,  in  some  form  or  other,  the  result  of 
extracting  its  square  root.  That  form  must  of  necessity 
be  something  very  different  in  character  from  J2,  whether 
^2  be  +  or  - .  For  the  definition  requires  that  the  square 
root  of  -  2  shall  be  such  a  quantity  as  when  multiplied  by 
itself  shaU  produce  -  2.  It  is  then  clearly  no  arith- 
metical quantity  either  +  or  - ,  but  some  quantity  con- 
nected with  numerical  quantities  by  its  properties,  but  not 
by  its  nature.  It  is  termed  an  impossible  or  imaginary 
quantity,  and  may  be  written  ^  -  2  or  ^2  J^,  and  the 
same  notation  applies  to  the  square  roots  of  all  negative 
quantities. 

The  properties  of  imaginary  quantities  are  almost  iden- 
tical with  those  of  surds,  and  we  need  not  stop  to  consider 
them.  One  example  of  their  application  will  suffice.  It 
affords  strong  confirmation  of  the  safety  of  assuming  the 
commutative  law  to  exist  in  every  branch  of  pure  algebra. 

JSz.  The  product  of  the  sum  of  two  squares  by  the  sum 
of  two  squares  can  always  be  represented  under  the  form 
of  the  sum  of  two  squares. 

For    (a«  +  6«)(ca+eP)  =  (a  +  6/ri)(a-5^— 1) 

x(c  +  (i^-l)(c-dV'rT) 

- {a  +  hj^){c  +  dj- l)x(a-5  J^l){c -rfy ") 

-(ac-W)«  +  (ad+6c)«. 

Cor.  (a* + 62)  (cJ + ^) « (^^ + j^2  ^(ad-  hcf,  or  the  pro- 
duct  may  be  represented  in  two  different  ways^  under  the 
form  of  the  sum  of  two  squares. 

Sect.  V. — Propoetion  ^^nd  Prooression, 

46.  In  comparing  together  ^ny  two  quantities  of  the 
same  kind  in  respect  of  magnitude,  we  may  consider  how 
much  the  one  is  greater  than  the  other,  or  else  how  many 
times  the  one  contains  either  the  whole  or  some  part  of  the 
Other;  or,  which  ia  the  same  thincr.  we  may  consider  either 


minations,  however,  have  been  oiMnyned  arbitrarily,  and 
have  little  or  no  connection  with  ths  relations  they  ue 
intended  to  i  * 


I.  Arithmetical  Proportion  and  Progrtum, 

47.  When  of  four  quantities  the  difiTerence  between  the 
first  and  «c^nd  is  equal  to  the  difference  betweeo  the  third 
and  fourtliy  the  quantities  axe  called  ariihmdioal  propof' 
tionals.  Such,  for  exan:4)le,  are  the  numben  2, 5,  9, 12; 
and,  in  general,  the  quantities  a,  a  +  c?,  6,  6+(2. 

48.  The  prihcipal  property  of  four  arithmetical  proper, 
tionals  is  this : — li  four  quantities  be  arithmeticaliy  pro- 
portional, the  sum  of  the  extreme  terms  is  equal  to  the 
sum  of  the  means.  Let  the  quantities  bea,a+^6, 5+(f; 
where  d  is  the  difference  between  the  first  and  second,  and 
also  between  the  third  and  fourth,  the  sum  of  the  extremes 
is  a  +  6  +  (i,  and  that  of  the  means  a  +  d  +  6;  so  that  the 
truth  of  the  proposition  is  evident. 

49.  If  a  series  of  quantities'  be  such,  that  the  difference 
between  any  two  ac^jacent  terms  is  always  the  same,  these 
terms  form  an  arithmetical  progremon.  Thus,  the  mm- 
bers  2,  4,  6,  8,  10,  d^.,  form  a  series  in  arithmetical  pro- 
gression, and,  in- general,  such  a  series  may  be  represented 
thus: 

a,  a  +  (£,  a  + 26?,  a  +  3(i,  a  +  4c?,  a  +  5(i,  a  +  6(i,  (fea,  when 
a  denotes  the  first  term,  and  d  the  common  difference. 

By  a  little  attention  to  this  series,  we  readily  discover 
that  it  has  the  following  properties : 

1.  The  last  term  of  the  series  is  equal  to  the  first  ten- 
together  with  the  common  difference  taken  as  oflfn  \ 
there  are  terms  after  the  first.  Thus,  when  the  nnmcff' 
of  terms  is  7,  the  last  term  is  a+  6(2/  and  so  on.  Hence 
if  z  denote  the  last  term,  n  the  number  of  terms.,  and  a  azid 
d  express  the  first  term  and  common  difference,  we  hiTB 
«  =  a  +  (n-l)rf. 

2.  The  sum  of  the  first  and  last  term  b  equal  ti)'3e 
sum  of  any  two  terms  at  the  same  distance  from  t]i3. 
Thus,  suppose  the  number  of  terms  to  be  7,  then  the  lost 
term  is  a  +  Sc?,  and  the  sum  of  the  first  and  last  2a-h6i; 
but  the  same  is  also  the  sum  of  the  second  and  last  l-ot 
one,  of  the  third,  and  last  but  two,  and  so  on  till  we  caira 
to  the  middle  term,  which,  because  it  is  equally  dist^' 
from  the  extremes,  must  be  added  to  itself. 

3.  To  find  the  sum  of  the  series,  it  is  only  necessoiy  t? 
observe  that,  if  the  progressioh  is  written  down  twice,  1° 
from  the  beginning,  2°  from  the  end,  the  terms  of  the  iomrs 
increase  by  the  same  amount  as  that  by  which  the  tenns  cf 
the  latter  diminish;  so  that  the  sum  of  any  two  terms  which 
stand  under  each  other  is  always  the  same,  viz.,  the  sxsa 
as  the  sum  of  the  first  and  last  terms;  hence  the  doalie 
series  converts  addition  into  multiplication;  so  that  if  < 
denote  the  sum  of  the  series,  we  have  2<«fi(a-f7j,8i<i 

Ez,  The  stun  of  the  odd  numbers  1,  3,  6,  7,  9,  &c,  co* 
tinned  to  n  terms,  is  equal  to  the  square  of  the  number  d 
terms.    For  in  this  case  a- 1,  (;2a2,  <al+(ift-l)c2«2^ 

-1,  therefore  «-£x2»«»».  » 

n.  Geometrical  Proportion  and  ProgrewaiL 

50.  When,  of  four  quantities,  the  quotient  arising  fre3 
the  division  of  the  first  by  the  second'  is  equal  to  tiai 
arising  from  the  division  of  the  third  by  the  fourth,  these 
quantities  are  said  to  be  m  geometrical  proportion,  &  ^ 


1    ^ 

also  T"». 

To  denote  t£at  any  four  qnantitieB  a,  &»  c,  (2,  are  pro- 
portionalSy  it  is  common  to  place  them  thus,  a:b::e:d; 
OT  thuSf  a  :  b'me  :d;  which  notation,  when  expressed  in 
words,  is  read  thus,  aisto&asctocf,  orthe  ratio  of  a  to 
b  is  equal  to  the  ratio  oleVod, 

The  first  and  third  terms  of  a  proportion  aze  called  the 
iXfUecedenU,  and  the  second  and  fourth  the  ooiuequenU, 

When  the  two  middle  terms  of  a  proportion  are  the 
same,  the  remaining  terms,  and  thai  quantity,  constitute 
three  geometrical  proportionals;  such  as  4,  6,  9,  and  in 

general  wjt^ct,-^   In  this  case  the  middle  quantity  is  called 

a  mean  proportional  between  the  other  twa 
51.  llie  principal  properties  of  four  proportionals  are 

the  following: 
1.  If  four  quantities  be  proportionals,  the  product  of 

the  extremes  is  equal  to  the  pitxluct  of  the  means.    Let 

a,  b,  c,  d^  be  four  quantities,  such  that  aibiic\d;  then, 

from  the  nature  of  proportionals,  7""i:  lot  these  equal 

quotients  be  multiplied  by  6  e2^  and  we  hare  admbc  It 
foUows,  that  if  any  three  of  four  proportionals  be  given, 
the  remaining  one  may  be  found.  Thus,  let  a,  6,  0^  the 
firat  three,  be  given,  and  let  it  be  required tafbokd ar,  the' 
fourth  term ;  because  a:  6  : :  c  :  a;,  cn:»6e,  and  dividing 

.  be 

bya,aj-  —  . 

The  converse  is  obviously  true,  viz.,  if  four  quantities  be 
such  that  the  product  of  two  of  them  is  equal  to  the  pro- 
duct of  the  other  two,  these  quantities  are  proportionala. 

2.  If  four  quantities  are  proportional,  that  is,'  if  a  :  b  : : 
c :  d^  then  will  each  of  the  following  combinations  or  arrange- 
ments of  the  quantities  be  also  four  proportionals. 
Isty  By  inversion,    biaxxdic, 
2dy  By  alternation, aie  ::b:d, 
Nue. — ^The  quantities  in  the  second  case  must  be  all  of 
the  same  kind. 
3d^  By  composition,  a + 6 :  a : :  c  +  <f :  c  9 
or,  a  +  5:b  wc^rdxd. 
4t^  By  division,       a-^bxawc-dxc^ 
or,  a^b\b\\t'"d\d^ 
6M>Bymudng,        a-hb:a-&::c+<f  :c-<f. 
6(A,  By  taking  any  equimultiples  of  the  antecedents^  aifd 
also  any  equimultiples  ii  the  consequents, 
wk\fh\;iM\pd, 

7th^  Or,  by  taking  any  parts  of  the  antecedents  and  oon- 
a  b     c   d        ^ 
scquents,  n'p^'n'y 

That  the  preceding  combinations  of  the  quantities  a,  b, 
Cy  d,  are  proportionalB,  may  be  readily  proved,  by  taking 
the  products  of  the  extremes  and  means ;  for  from  each  of 
them  we  derive  this  oonclusioii,  that  cuimbCf  which  lb 
known  to  be  true,  from  the  original  assumption  of  the 
quantities. 

81A,  If  four  quantities  be  proportional,  and  also  other  loQur, 
the  prodnet  of  the  corresponding  terms  will  be  proportion^. 

Let     aib  ::e  :d. 

And    e  :/  ::ff  :h; 

Then  ae:b/:: eg  :dh. 
for  ad^be^  93id  eh^/g,  as  before,  therefore^  multiplying 
together  these  equal  quantities,  adeh'^befg,  otaexdh"^ 
xeg;  therefore,  Dy  the  converse  of  the  first  property,  ae  : 
bfweg  \dh . 


that  the  quotient  arising  from  the  division  of  any  term  by 
that  which  precedes  it  is  always  the  same  quantity,  these 
are  said  to  be  in  geometrical  progremonj  such  are  the 
numbers  2,  4,  8,  16,  32,  Ac.,  also  j^,  ^,  ^,  ^,  d^c,  and  in 
general,  a  series  of  such  quantities  may  b(9  represented 
thus,  a,  aVf  ar^,  ar^,  or*,  ca*,  Ac  Here  a  is  the  first  term, 
and  r  the  quotient  of  any  two  adjoining  terms,  which  ib 
also  called  the  common  raUo, 

By  inspecting  this  series,  we  find  that  it  has  the  follow- 
ing properties: 

1.  The  last  term  is  equal  to  the  first,  multiplied  by  the 
common  ratio  raised  to  a  power,  the  index  of  which  is  one 
less  than  the  number  of  terms.  Therefore,  if  i  denote  the 
last  term,  and  n  the  number  of  ten&B,  i'^cuf^K 

2.  The  product  of  the  first  and  last  term  is  equal  to  the 
product  of  any  two  terms  equalba  distant  from  them : 
thus,  supposing  o/f*  the  last  temu  it  is  evident  that 
axar^^arxcar^'mar^xca*,  Sk, 

The  sum  of  n  terms  of  a  geometrical  series  may  be 
found  thus : 

Let 
Then 
Subtract, 
That  is. 

Hence 


s-a  +  or+ar'  +  ai^...  -{-ar^^ 

(r.l)*-a(,--l). 
r  -1  *      l-r 


Oor.  The  sum  to  infinity  -  — -  . 

AddUumal  Exampla  m  Proportion  and  Progreanon. 
Ex,  1.  How  many  strokes  does  a  clock  strike  in  twelve 
hoursl 

If  i  denote  the  number 

s-   1+  2  +  ...I2 
s«12h-11  +  ..«  1 
.•.2«-13  +  13+... 13-13x12;  «-78. 

jS^  2.  Find  the  number  of  shot  lying  close  together  in 
the  shape  of  an  equilateral  triangle. 

Let  n  be  the  number  of  shot  in  a  side  of  the  triangle. 
Counting  from  one  angle,  and  taking  in  successive'^rowB 
parallel  to, the  opposite  side,  we  get  an  the  number  re> 
quired 

Ex.  3.  To  find  the  nmnber  of  shot  in  a  pile  of  the  form] 
of  a  triangular  pyramid. 

As  each  shot  lies  in  the  hollow  formed  by  those  below 
it,  the  number  of  ^ot  in  the  successive  sides  from  the  base 
upwards  will  evidentiy  be 

n-l,»-2,...l. 
Hence  the  number  of  shot  in  the  pile  will  be 

n(n-H)    (n-l)»     (n^2)(n-l)         l^ 
2     "*■     a     ■*■         2        1--5|- 

To  sum  this  series  induction  may  be  employeoL  The 
result  is 

.n(n-H)(n+2) 
6 
Ex*  i.  A  ratio  of  greater  inequality  is  diminished,  and 
^  less  inequality  increased,  by  adding  the  same  quantity 
to  each  of  its  terms. 

Let  a>b;  then  rT^<r*- 

By  multiplying  out,  this  is  evident 


Let  .    a?--3U2, 

then  10x-314J 

lO.OOOz- 3142  142 


subtracting 


9990ar«3139 

ul39 

'9990 


Ex,  6.  A  sum  of  money  doubles  itself  in  fifteen  years 
at  a  rate  a  little  below  5  per  cent  A  noble  Scotch  family 
have  retained  in  their  possession  gold  coins  of  the  value' of 
X500  since  the  days  of  Maiy  Stuart  (300  years) ;  what 
have  th^  lost  by  not  allowing  the  money  to  accumulate  at 
the  above  ratel 

Every  pound  would  have  amounted  to  X2**,  .\ 
X500  (2^-1)  is  the  loss.  It  amounts  to  upwards  of 
£524,000,000. 

Kx,  7.  The  sum  of  the  mixed  series 

a  +  (a  +  ^)r  +  (a  +  2J)r«+  .     .     . 


g     ,6r<l-t-') 


1- 


(tt+n- 
1- 


r 


Sect  VI  --Rbsolittion  of  Equations  ikvolvino  oni 
Unknown  Qdantitv. 

53.  The  primaiy  object  of  algebraic  investigation  is  to 
discover  certain  unknown  quantities,  by  comparing  them 
with  other  quantities  which  are  given,  or  supposed  to  be 
known.  The  relation  between  the  known  and  unknown 
quantities  is  either  that  of  equality,  or  else  such  as  may 
be  reduced  to  equality;  and  a  proposition  which  affirms 
that  certain  combinations  of  quantities  are  equal  to  one 
another  is  called  an  efiuaUon,    Such  are  the  following : — 

OB    «      24 

2*3   -!• 

2x-k'Zy»xy. 

The  first  of  these  equations  expresses  the  relation  between 
an  unknown  quantity  x  and  certain  known  numbers ;  and 
the  second  expresses  the  relation  which  the  two  indefinite 
quantities  x  and  y  have  to  each  other. 

The  conditions  of  a  problem  may  be  such  as  to  require 
several  equations  and  symbols  of  unknown  quantities  for 
their  complete  expression.  These,  however,  by  rules  here- 
after to  be  explained,  may  be  reduced  to  one  equation, 
involving  only  one  unknown  quantity  and  its  powers,  be- 
sides the  known  quantities;  and  the  method  of  expressing 
that  quantity  by  means  0'  the  known  quantities  consti- 
tutes the  theory  of  equations,  one  of  the  most  important 
as  well  as  most  intricate  branches  of  algebraic  analysis. 

An  equation  is  said  to  be  rtiolved  when  the  unknown 
quantity  is  made  to  stand  alone  on  one  side,  and  only 
known  quantities  on  the  other  side ;  and  the  value  of  the  un- 
known quantity  is  called  a  root  of  the  equation.  The  general 
definition  of  a  root  of  an  equation  is,  that  it  is  a  numerical 
quantity  (i.e.,  some  combination  of  numbers)  which,  when 
written  in  place  of  t)ie  unknown  quantity,  rendera  the 
equation  a  numerical  ideality,  thus  1  is  the  root  of  the 
equation  «•  1^  and  -1  are  both  roots  of  the  equation 
«*-! ;  1,  ^-1,-^-1  and  -1  are  all  roots  of  the 
equation  s*  ->  1 

54.  Equations  containing  only  one  unknown  quantity 
tod  its  powers,  are  divided  into  different  orden,  according 
to  the  highest  power  of  that  quantity  contained  in  any  one 
of  its  terms.  The  equation,  however,  is  supposed  to  be 
reduced  to  such  a  form  that  the  unknown  quantity  is  found 
ouly  in  the  numerators  of  the  terms,  and  that  the  exponents 
of  its  Dowers  are  expressed  by  positive  intesers. 


aenoies  an  unxnown,  ana  a,  0,  e.  Known  qoannues. 

If  the  equation  contains  the  second  power  of  the  no- 
known  quantity,  it  is  said  to  be  of  the  seoond  degm, 
or  is  called  a  qvadratic  equation;  such  is  4aB'+3x>12, 
and  in  general  cu-*  'V  &c » c.  If  it  contains  tLe  third  power 
of  the  unknown  quantity,  it  is  of  the  third  degree,  or 
is  a  cuUe  equation ;  such  are  «*  +  2jc*-i-4c-10,  aud 
cu^^b^-^cxmd;  and  so  on  with  respect  to  equatioosof 
the  higher  orders.  A  simple  equation  is  sometimes  said  to 
be  linear,  or  of  one  dimengion.  In  like  manner,  qusdratk 
equations  are  said  to  be  of  two  dimensions^  ^  <^^^ 
equations  of  three  dimensions. 

When  in  the  course  of  an  algebraic  investigstioD  «e 
arrive  at  an  equation  involving  only  one  unknown  quantity, 
that  quantity  wiU  often  be  sp  entangled  in  the  differeot 
terms  as  to  render  several  previous  reductions  neceeaiy 
before  the  equation  can  be  expressed  under  its  chancte^ 
istic  form,  so  as  to  be  resolved  by  the  rules  which  hekag 
to  that  form. 

These  reductions  depend  upon  the  opaiitions  «bck 
have  been  explained  in  the  former  part  of  this  treatise, 
and  the  application  of  a  few  self-evident  principles,  namely. 
that  if  equal  quantities  be  added  to  or  subtracted  frcs 
equal  quantities,  the  sums  or  remainders  will  be  equal,  il 
equal  quantities  be  multiplied  or  divided  by  the  suu 
quantity,  the  products  or  quotients  will  be  equal ,  and, 
lastiy,  if  equal  quantities  be  raised  to  the  same  pover,  c* 
have  the  same  root  extracted  out  ol  each,  the  results  rj] 
stili  be  equal 

From  these  considerations  are  derived  the  foUovic: 
rules,  which  apply  alike  to  equations  of  all  orders,  and  n 
alone  sufficient  for  the  resolution  of  simple  equations. 

55.  Etde  1.  Any  quantity  may  be  transposed  from  oet 
side  of  an  equation  to  the  other,  by  changing  its  sign. 

Thus,  if  3ar-10-2«  +  5, 
Then  3«-2x«5  +  10, 

Or  x«15 

Again  if  curH-^^exydx-hf^ 

Then  ax-cx  +  (2r<e€-6. 

Or  (a-c  +  <f)x-«-6. 

The  reason  of  this  rule  is  evident,  for  the  transpooog  <;^ 

a  quantity  from  one  side  of  an  equation  to  the  other  if 

nothing  more  than  adding  the  same  quantity  to  eacfc  szi 

of  the  equation,  if  the  sign  of  the  quantity  transposed  n< 

or  subtracting  it,  if  the  sign  was+. 

^rom  this  rule  we  may  infer,  that  if  any  qusntitr  l^ 
found  on  each  side  of  the  equation  with  the  same  sigo,  c 
may  be  left  out  of  both.  Also,  that  the  signs  of  all  t^- 
terma  of  an  equation  may  be  changed  into  the  ooonv?* 
without  affecting  the  truth  of  the  equation. 

Thus,  if  a-t-x-^-i-a  +  c. 
Then  x-i-fe; 

And  if  a-x-6-d. 

Then  x-a»d-6. 

56  Hide  2.  If  the  unknown  quantity  in  an  eqnatioBbi 
multiplied  by  any  quantity,  that  quantity  may  be  tal^e^ 
away,  by  dividing  all  the  other  terms  of  the  equiiu 
by  it 

U  3x-24, 


Then 

U 

Then 


-V- 

0x^6-  c, 
6-e     I 


Vf.    ^kWtV  W»     AA  WUM.J 


denominator  may  be  taken  away,  by  multiplying  all  th« 
other  teona  of  the  equation  by  thait  denominator. 


If 

i-7' 

Then 

•-SS. 

If 

?-6-«+rf. 

Tbeo 

tmab-ae-k-af. 

If 

-1-.. 

We  have 

ax-b'^ex  and  «>■— — 

In  these  examplee^  equal  qtuntilies  are  muUSpIied  by 
the  same  quantity^  and  Uieref ore  the  p^ncts  are  eqnaL 
58.  Bvie  4.  If  the  unknown  quantity  is  found  in  any  term 
which  18  a  surd,  let  that  suid  be  made  to  stand  alone 
on  one  aide  of  the  equation,  and  the  remaining  terms 
on  the  opposite  side;  then  inyolve  each  side  to  a  power 
denoted  by  the  index  of  the  suid,  and  thus  the  unlmown 
quantity  shall  be  freed  from  the  surd  expression. 

If  JS+6-10 

Then,  by  transposition,  Ji^lO-^mi; 
And,  squaring  both  sides,  Jix  Ji^ixi^ 

Or  «-16. 

Also,  if  ,j^T?-6««, 

By  trans.  Ja'+a^-ft+ar, 

And,  squacmj^-    ((?+«'-(6+»)*-5*  +  26»+«*, 

Hence  a* — 6" + 26*,  «———-• 

59.  Ride  6,  If  the  side  of  the  equation  which  contains  the 
unknown  quantity  be  a  pecf ect  power,  the  equation  may 
be  reduced  fo  another-  of  il  lower  order,  by  extracting 
the  root  o(  that  power  out  of  each  side  of  the  equation. 

Thus,  if  «»^64a^. 

Then,  by  exfiMetlngthexubeTOot,  «»4a; 

And  if  (a+»)«-5>-^ 

Then  a+«-  ^-a>. 

SO,  In  these  examples  we  have  been  able  to  determine 
the  Talue  )f  the  unknown  quantity  by  the  rales  already 
deliyered,  because  in  ereiy  case  the  firsts  or  at  most  i 
second  pofwei^  ol  that  quantity,  has  been  made  to  stanu 
abne  on  one  side  dl  the  equation,  while  the  other  con- 
sisted only  of  known  quantities;  but  the'  same  methods  of 
reduction  eenre  to  bring  equations  of  all  degrees  to  a  pro^ 

per  form  for  solution.     Thus,  if  -^^^^f^«l  -!>-.« -I- 

-;  by  proper  rcdnetion,  we  have  «^+;»^-h9«">r,  a  cubic 

equation  which  may  be  xesolved  by  rales  to  be  aftarwaxds 
explained.    ^ 

Seci.  VIL— 'BsDVcnoH  ov  EqaAZioHB  involthto  hobs 
SHAN  om  tTmarowv  QuAimTr. 

61.  IBbTix^  shown  in  the  hist  section  in  what  manner 
an  equation  inrolving  one  unknown  quantity  may  be 
resolTod,  or  al  least  fiUed  for  a  final  solution,  we  axe  next 
to  explain  the  methods  by  which  two  or  more  equations, 
InTolving  as  many  unknown  quantities,  may  at  last  be 
reduced  Co  one  equation  and  one  unknown  quantity. 

As  the  unknown  quantities  may  be  combined  together 
In  very  different  ways,  so  as  to  constitute  an  equation,  the 
methods  mostproper  for  their  elimination  must  therefore 
be  Tarioaa^  uie  three  following,  however,  are  of  general 
ipplicatiany   ^^  the  last  of  them  may  be  used  wkh 


ititiea 
each 


that  quantity. 

62.  Makodh  Observe  which  of  the  unknown 
is  the  least  involyed,  and  let  its  value  be  found 
equation,  l^  the  rules  of  last  section. 

Let  the  values  thus  found  be  put  equal  to  each  other, 
and  hence  new  equations  will  arise,  from  whidi  that  quan- 
tity is  wholly  excluded.  Let  this  o|>eration  be  now  re 
pelted  with  th^e  equations,  thus  fliiminating  the  unknown 
quantities  one  by  one,  till  at  last  an  equation  be  found 
which  contains  only  one  unknown  quantity. 

£x.  Let  it  be  required  to  determine  x  and  y  £rom  these 
two  equations. 

2«+3y-23, 
5dP-2y-10. 


From  the  first  equation,       «*•- 

From  the  second  equation,    x  « 

Let  these  values  of  «  be  now  put  equal  to  each  oUter, 

And  we  have  — 5~^^"  — i"^^* 

Or  ,      20  +  4y-n5-15y; 

19y-96, 
And  y»5: 

And  since  «- — ^^,  or  xm — --1?    from  either  of 
a  o    ' 

these  values  we  find  «— 4. 

63.  Method  2.  Let  the  value  of  the  unknown  quantity 
which  is  to  be  eliminated  be.  found  from  that  equation 
wherein  it  is  least  involved.  Let  this  value  and  its 
powers  be  substituted  for  that  quanti^,  and  its  respeo* 
tive  powers  in  the  other  equations;  and  with  the  new 
equations  thus  arising,  let  the  operation  be  repeated  till 
there  remain  only  one  equation  and  one  unknown  quanti^. 

Ex.  Let  the  given  equations,  as  in  hurt  method,  be 

2«+Sy-23, 
5aj-2y-10. 

From  the  first  equation, «« — ^;  • 

And  this  value  of  x  being  substituted  in  the  second 
equation,  we  have  5  x  — i^-  2y- 10, 

Or  116-l5y-4y-20; 

95-19y, 
And  ymtJi 

And  hence  «-^^^«4,  as  before 

64  Method  8.  Let  the  given  equations  be  multiplied 
or  divided  f>y  such  numbers  or  quantities,  whether  known 
or  unknown,  that  the  term  which  involves  the  highest 
pocwer  of  the  unknown  quantity  may  be  the  same  in  each 
equation. 

^  Then,  by  adding  or  subtracting  the  equations,  as  occa- 
sion may  require,  that  term  will  vamsh,  and  a  new  equa- 
tion emerge,  wherein  the  number  of  dimensions  of  the 
unknown  qqantity  in  some  cases,  and  in  others  the  number 
dp unknowii  quantities  will  be  dimizushed;  andbyarepeti- 
tion  of  the  jsame  or  similar  operations,  a  final  equation 
niay  be  at  last  obtained,  involving  ozily  one  muiiown 
quantity. 

jBx,  Let  the  same  example  be  taken,  as  in  the  inusfan* 
tion  of  the  former  methods,  namely, 

2ar  +  3y«23, 
6j;-2y-10, 


lOr-    4y-   20. 

Mere  the  term  involving  sg  is  the  same  in  both  equations , 
and  it  is  obvious,  that  by  subtnupting  the  one  from  the 
other,  the  resulting  equation  will  contain  only  p,  and  known 
numbers;  for  by  Aucb  subtraction  we  find  19y*95,  and 
therefore  y«6. 

Having  got  the  value  of  y,  it  is  easy  to  see  how  x  may 
be  found  from  either  of  the  given  equations ;  but  it  may 
also  be  found  in  the  same  manner  as  we  found  y.  For  let 
the  first  of  the  ^ven  equations  be  multiplied  by  2,  and  the 
second  by  S.  we  havA 

4x -1-6^-46, 
15i;-6y-30 

By  adding  these  equations,  we  find 

192-76,  and  2-4 

65  The  folTowing  examples  will  serve  further  to  illus- 
traie  these  different  methods  of  eliminating  the  unknown' 
quantities  from  equations. 

^fl^  1    Given    |  ^^  /r^  W  ^®*®™"'**  *  ^^  V- 
To  elimidkte  y,  let  the  first  equation  be  multiplied  by 
f,  and  the  second  by  b,  and  we  have 

a/x  +  b/y^ef, 

bdx  +  b/ybg 
Takmg  now  the  difference  between  these  equations, 

a/x  -  bdx  m  c/^  bg , 
Or  (q/'-W)x-c/-ey. 

And  therefore  r  »  ■ .    )j. 

In  the  same  manner  may  y  be  determined,  by  .multiplying 
the  first  of  the  given  equations  by  </,  and  the  second  by  a; 
for  we  find 

adx  +  bdy  -  cd , 

adx  ^afy^ag 

And  taking  the  differance  as  before,  we  get 


bdy  -afy^ed-ag 


And  therefore 


y 


"bd-af 


66.  This  example  may  be  cunsiderod  as  a-genen|l  solu* 
tion  of  the  following  problem.  Two  equations  expressing 
the  relation  between  the  first  powers  of  two  unknown 
quantities  being  given,  to  determine  those  quantities  ;  for 
whatever  be  the  number  of  terms  in  each  equation,  it  will 
readily  appear,  as  in  Art.  55,  that  by  proper  reduction 
they  may  be  brought  to  the  same  form  aa  those  given  in 
the  above  example. 

67  Let  us  next  consider  such  equations  as  involve 
three  unknown  quantities 


£x  2.  Given 


I     y     a      . 

z     y     s 
3*4+5' 

I  +  M-38 


47 


to  find  jt;  ff,  Bnd  s. 


Here  the  gi^en  equations,  when  cleared  from  fractions, 
beoome 

12x+  8fy+  62-1488, 
20x-|.15»/  +  12j  =  2820, 
30x  + 247/ +  202 -4560 

To  eliminate  s  by  the  third  method,  let  the  first  equa- 


1  ^us  i- ovy -f  QUE  —  i<»ooir, 

100«4-752^  + 602-14100, 

902-1. 72^4- 60c -13680. 

Let  the  second  equation  be  now  subtracted  from  the  iir^. 
and  the  third  from  the  second,  and  we  have 

202-|.5y-780, 
iO«4-3if-420. 
Next,  to  eliminate  y,  let  the  first  of  these  equatioru  be 
multiplied  by  3,  and  the  second  by  5  >  henoe^ 

602+ 16j(- 2340, 
502+ 15y- 2100. 

Subtracting  now  the  latter  equation  from  the  fonor 

162-240  and  «- 24, 

420-.10B    ^ 
If- — 5 — -60, 


And 


s-^^'^^'^y-VM) 


Bx.  S.   Given  «^-y?-a*,  y*^xi^l^,  «^-«y-<*,  to 
find  2,  y,  and  9, 
By  subtractioir,  we  have 

;2-yH2+y  +  s^.a*-6«m, 
i-2)(*+y  +  «)-c«-a«(2). 

Squaring,  adding,  and  dividing  by  2,  we  get 

(«*+y*  +  i^-2jr-«»-yf){2+y+f)'- 

tf»  +  ft4  +  c4.a«5S-oM-6«C«. 

6ut2'+y*  +  i^-2:y-2s-{fsi8  the  ram  of  the  three  giva 
expressions,  and  .\  equal  to  a'  +  ft^+^c^. 

Hence  (o«  +  6»+c«)(2+y+s^-a*  +  M+d» 
-  a*6*  -  aV -  h^(^,  which  givies  x-k-y-k-t 

Equations  (l)-aiid  (2)  are  now  two  simple  equatioL.s 
which,  combined  with  the  value  of  2  +  y  4-  s  as  detenninal 
give  2,  y,  and  i. 

Ex.  4.  Given   ^2-  ^/^(-^+-^•|) 

Multiply  the   first  byi/te,   the  second  hyjy,  ^^  ^ 
third  by  Jt,  and  add  two  and  two.    There  results 

2  +  y-  Jxyij 
2  +  «  -  Jxyt  — 

y 

y  +  «  -  Jxyi  — 

X 

Le.  23  +  ^—  s/xys  2e 

xy-^yz^  Jxyz  26 
xy-^xt^  Jxyi  2a 

y2m  Jxyt^b-^e^h) 

«y-  Jxyz{a-i-b''e) 
Multipljring  any  two  of  ihese  we  get  one  of  the  ank:    - 
quantities : 

2-(a  +  c-6)(a  +  6-c),  Ac 

Sect.  VIIL — Questions  peoduciko  Simplb  Eqvaie>- 
68.  Wben  the  conditions  of  a  pxoblem  have  beet  ei 


tions,  and  in  others  they  may  involve  an  absurdity,  and 
thus  render  the  problem  altogether  impossible. 

Now,  by  considering  the  examples  of  last  section,  it 
vriU  appear,  that  to  determine  any  number  of  unknown 
quantities,  there  must  be  given  as  many  equations  as  there 
ure  unknown  quantities.     These,  however,  must  be  such 
as  cannot  be  derived  from  each  other,  and  they  must  not 
involve  any  contradiction ;  for  in  the  one  case  Uie  problem 
would  admit  of  an  unlimited  number  of  answers,  and  in 
tlie  other  cose  it  would  be  impossible.     For  example,  if  it 
were  required  to  determine  x  and  y  from  these  two  equa- 
tions, 2x  -  3y  »  13,  4a;  -  6y  «  26;  as  the  latter  equation 
19  a  consequence  of  the  former  (for  each  term  of  the  one 
is  the  half  of  the  corresponding  term  of  the  other),  it  is 
evident  that  innumerable  values  of  x  and  ^  might  be  found 
to  satisfy  both  equations.    Again,  if  x  and  y  were  to  be 
determined  from  these  equations,  «  +  2y  -» 8,  3*  +  6y  «  26, 
it  is  easy  to  see  that  it  is  impossible  to  find  such  values  of 
X  and  y  as  will  satisfy  both;  for,  from  the  first,  we  find 
3j;  -  24  -  6y ;  and  from  the  second,  3a? »  26  -  6y;  and 
therefore  24  -  6y  «-  26  -  6y,  or  24  -  26,  which  is  absurd ; 
and  80  also  must  have  been  the  conditions  from  which  this 
condosioD  is  drawn. 

69.  But  there  is  yet  another  case  in  which  a  problem 
may  be  impossible;  and  that  is,  when  there  are  more 
equations  than  unknown  quantities ;  for  it  appears,  that 
in  this  case,  by  the  rules  of  last  section,  we  should  at  lost 
find  two  equations,  each  involving  the  same  unknown, 
quantity.  Now,  unless  these  happened  to  agree,  the  pro- 
blem would  admit  of  no  solution.  On  the  whole,  therefore, 
it  appears  that  a  problem  is  limited  when  the  conditions 
furnish  just  as  many  independent  equations  as  there  are 
unknown  quantities  to  be  determined :  if  there  be  fewfer, 
the  problem  is  indeterminate ;  but  if  there  be  more,  the 
'  problem  in  general  admits  of  no  solution  whatever. 

70.  We  shall  now  apply  the  preceding  observations  to 
some  examples,  which  are  so  chosen  a3  to  admit  of  being 
resolved  by  simple  equations. 

Bx.  1.  What  is  Uiat  number,  to  which  if  there  be 
added  its  half,  its  third,  and  its  fourth  parts,  the  sum  will 
bo  501 
Let  X  denote  the  number  sought ;  then  its  half  will  be 

- ,  its  third  -  ,  and  its  fourth  - ; 


Heuco 
Or 


x+|  +  |  +  ?-50. 


24a:+ 12x  + 8x  +  6x«  1200 , 
60X-1200; 
x-24. 

Thus  itr  apfjcors  that  the  number  sought  is  24,  which 
upon  trial  ivill  be  found  to  answer  the  conditions  of  the 
questioQ. 

J^x.  i2.  A  post  is  i  of  its  length  in  the  mud,  ^  in  the 
water,  and  10  feet  above  the  water;  what  is  its  whole 
length  1 

Let  its  length  bo  x  feet,  then  the  part  in  tho  mud  is 

f ,  and  that  in  the  Avatcr  - ;  therefore,  from  the  nature  of 
the  question, 

4     3 
From  thia  equation  wo  find  7x  + 120  « 12x,  and  x  ■■  24. 

J^x.  3.  A  market-woman  bought  a  certain  number  of 
eggs  at  2  a  penny,  and  as  many  at  3  a  penny,  and  sold  them 
»U  on*  flpr^in  at  5  for  2d*;  but,  instead  of  getting  her  own 


Then  will  -  be  the  price  of  the  firsft  sort; 

And  ^«  the  price  of  the  second  sort 

Now,  the  whole  number  being  .2x,  wo  have 

4z 
0 :  2a; : :  2  *  -r- »  price  of  both  sorts  at  5  for  2d. 


-  —  «  4,  by  the  question. 


Hence  15x+  lOx  -  24xa  120, 

And  xa  120,  the  number  of  each  sort. 

Ex,  4.  A  person  at  play  lost  }  of  his  money,  and  then 
won  3s. ;  jelier  which  he  lost  ^  of  what  he  then  had,  and 
then  won  2s. ;  lastly  he  lost  |  of  what  he  then  had,  and, 
this  done,  found  he  had  only  1 2s.  left :  what  had  ho  at  firstt 

Suppose  he  began  to  phy  with  x  shillings. 

-He  lost  J  of  his  money,  or  -,  and  had  left  *  -  f"  T' 


3x 
He  won  38.  and  hod  then  —  +  3 

4 
x+4 

4    ' 

3je+12     «+4     2x+8 
-    4    *• 


He  lost  1 


.  Sx+lS 
of  --4-' 


or 


3X+13 


and  had  left 


4  4  4 

He  won  2a  and  had  then  —r —  +  2 
2X+16         2z+10 


He  lost  I  of 
2g-H6     2ar+16 
28 


4      ' 
12x-f96 


or 


28 


and  had  left 


4  28  28 

And  because  he  hod  now  1 2s.  lett,  we  have  this  equation^ 

Hence  1 2x  -  240,  and  a:  -  20 . 

Ex.  5.  To  divide  the  number  90  into  4  such  parts,  that 
if  the  first  be  increased  by  2,  the  second  diminished  by  2, 
the  third  multiplied  by  2,  and  the  fourth  divided  by  2,  the 
sum,  difTerence,  product  and  quotient  shall  be  all  equal  to 
each  other. 

In  this  question  there  are  four  quantities  to  be  deter- 
mined ;  but  instead  of  introducing  several  letters,  having 
put  X  to  denote  the  first  of  them,  we  may  find  an  expres- 
sion for  each  of  the  remaining  ones,  as  follows 

Because  a;  +  2  ->  second  quantity  -  2, 
a;  +  4  -  the  second  quantity ; 
And  because  x  + 2 -third  x2; 
z+2 


2 


■  <-  the  third  quantity. 


And  in  like  manner  2(ap  +  2)-tho  fourth  quantity. 
Now  by  the  question,  the  sum  of  all  the  four  =  90; 

«  +  «  +  4  +  ^  +  2(x  +  2)-90. 

Hence  9x^  162,  and  a;»  18; 

Therefore  the  numbers  required  are  18,  22,  10,  and  40. 

Ex.  6.  A  and  B  together  can  perform  a  piece  of  work 
in  12  hours,  A  and  C  in  20,  and  B  and  C  in  15  hours;  in 
what  time  will  each  be  able  to  perform  it  when  working 
separately  1 

That  we  may  have  a  general  solution,  let  na  suppose  A 
and  B  can  perform  the  work  in  a  hours,  A  and  C  in  6 
hours,  and  B  and  0  in  c  hours.  Let  x,  y,  and  f,  denote 
the  times  in  which  A,  B,  and  C,  could  perform  it  respec- 
tively, if  each  worked  alone;  and  let  the  whole  work  b# 
represented  by  I,    The  question  gives  at  once^ 


^    -i 


If  these  be  added,  and  their  sum  divided,  by  2,  we  nud 

From  this  equation  let  each  of  the  three  preceding  be 
labtracted  in  its  turn;  thus  we  get 

1  1.1    .'l'+ai+ftc-5c 


2a^26*2c 


2abc        » 
•M-g6-ac+6c 


Htnoe 


1.  i.i+1. 
y         2a    26^2c 

^  ixl      i 

m  ■   2a"*"26""2c"        2abc 
^ahe  7200 

+a6+«j-6o"  120  "      » 
2a5c        _7200_nQ 
y     +a6-a<;+ftc     360  • 

2fl6c  7200     ^ 

'"-a6+ac+6c^  240  ■^"* 


Sect.  IX. — Solution  of  Quadkatio  Equations. 

Qaadntio  71.  We  are  next  to  explain  the  resolution  of  equations 
GquAtloQB.  of  the  second  degree,  or  quadratic  equations.  These  in- 
volve the  second  power  of  the  unknown  quantity,  and  may 
be  divided  into  two  kinds,  pure  and  ad/ectecL 

L  Pure  quadratic  equations  are  such  as  after  proper 
reduction  have  the  square  of  the  unknown  quantity  in 
one  term,  while  the  remaining  terms  contain  only  known 
quantities.  Thu^  ac^  »  64,  and  asfi + 6  «  c,  are  examples  of 
pure  quadratics. 

EL  Adfectsd  quadratic  equations  contain  the  square  of 

the  unknown  quantity  in  one  term,  and  its  first  or  simple 

power  in  another;  the  remaining  terms  consisting  entirely 

of  known  quantities.      Such  are  the  following,  «^+3a? 

.  -28,  2a^mZZ'-6x,  tu^  +  bx-c^d. 

The  manner  of  resolving  a  pure  quadratic  equation  is 
sufficiently  evident  If  the  unknown  quantity  be  made  to 
stand  alone  on  one  side,  with  unity  as  a  coefficient,  while 
the  other  side  consists  eojirely  of  known  quantities,  and 
the  square  root  of  each  side  be  taken,  we  immediately  ob- 
tain the  value  of  the  simple  power  of  the  unknown  quan- 
tity as  directed  by  rule  5th  of  Sect  VL 

In  extracting  the  square  root  of  any  quantity,  it  is 
necessaiy  to  observe,  that  the  sign  of  the  root  may  be 
either  +  or  -,  and  that  consequently  a  quadratic  must 
always  have  two  solutions. 

72.  When  an  adfected  quadratic  equation  is  to  be  re- 
solved, it  may  always,  by  proper  reductipii|  be  brought  to 
the  following  form: 

where  p  and  q  are  numerical  quantities,  +  or  - . 

Let  us  compare  the  side  of  it  whidi  involves  the  un- 
known quantity  x  with  the  square  of  a  binomial  x + a ;  that 
is,  let  us  compare  s^-^px  with  ^+2a«+a^e(ji;+a}^  and 

it  will  presently  appear,  that  if  we  suppose  p  a  2a,  or  |  -  a, 

the  quantities  afi-^px  and  a^  +  2ax  will  be  equal ;  and  as 
sfl-^iax  is  rendered  a  complete  square,  by  adding  to  it  a^, 
80  also  may  s^-^rpx  be  completed  into  a  square  by  adding 

to  it  ^ ,  which  is  equal  to  d*;  therefore,  let  ^  be  added  to 

both  sides  of  the  equation  x^+px^q,  and  we  have 

«»+yr+^-J  +  g,or(»+|y-^+fi'; 

and,  extracting  the  square  root  of  each  side. 


r+|-*^^  +  £;  hence  *- -|*^f+7* 


i.  jDrmg  au  me  lerms  invoivmg  ine  uniuiown  qoanuty 
to  one  side,  and  the  known  quantities  to  the  other  side, 
and  so  that  the  term  involving  the  square  of  the  unknovu 
quantity  may  be  positive. 

2.  If  the  square  of  the  unknown  quantity  be  multiplied 
by  a  coefficient,  let  the  other  terms  be  divided  by  it,  so 
that  the  coefficient  of  the  square  of  the  unknown  quantity 
may  be  1. 

3.  Add  to  both  sides  the  square  of  half  the  coefficient 
of  the  unknown  quantity  itself,  and  the  side  d  (he  eqa** 
tion  involving  the  unknown  quantity  wiU  now  be  a  oai&> 
plete  square. 

4.  Extract  the  square  root  of  both  sides  of  the  eqoatioc, 
by  which  it  becomes  simple  with  respect  to  the  unknown 
quantity;  and,  by  transposition,  that  quantity  may  be  nude 
to  stand  alone  on  one  side  of  the  equation,  while  the  other 
side  consists  of  known  quantities;  and  therefore  the  equ> 
tion  is  resolved. 

Ex.  1.  Given  «*+ Sx*  35,  to  determine  x . 
Here  the  coefficient  of  the  second  term  is  2;  therefore, 
adding  the  square  of  its  half  to  each  side,  we  have 
«»  +  2a?+l-35  +  l-36. 

And,  extracting  the  square  root,  «+ 1  -  >/36 -  ± 6 

Hence«»  *6-l,  thatia,*- +5,  or«-  - 7, and eiticf 
of  these  numbers  will  be  found  to  satisfy  the  equation,  i^ 
5x6  +  2x5-35,  also  -7x  -.7  +  2x  -7-35. 

£x,  2.  Given  -r  - 12 -a;,  to  find  x . 

This  equation,  when  reduced,  becomes  jc^  -  6;c  -  72 , 
And,  by  eompleting  the  square,  «'-6jir  +  9«»72+9«81. 
Hence,  by  extracting  the  square  root,  07-3-^9,  u^ 
a:-*9  +  3; 

Therefore  X—  -I- 12,  or  «»  -  6;  and  upon  trial  we  find tb 
each  of  these  values  satisfies  the  original  equation,  for 


12x12 


-12-12,  also 


-6x-6 


£x.Z.  Given  «>4-28-ll«,  to  find. 
Then  ««-ll«--28. 

And,  by  completing  the  square, 

-28 


<.*-m-.f-i|i. 


-12--6. 


"4* 


11 


Therefore,  by  extracting  the  root,  a?  -  ^ 

11     3 
Hence*- -T-As;  that  is,  a?—  +7,  or  «—  +4. 

In  the  first  two  examples,  we  found  one  positive  nr.: 
for  X  in  each,  and  also  one  negative  value;  but  in  tU 
example  both  the  values  of  a;  are  positive,  and,  uro 
trial,  each  of  them  is  found  to  satisfy  the  equation; :' ' 
7x7  +  28- 11x7,  also  4x4+28-11x4. 

74.  As  at  first  sight  it  appears  remarkable,  that  ii 
every  quadratic  equation  the  nnknown  quantity  2^- 
always  of  two  distinct  values  or  roots,  it  will  be  prope"  :• 
consider  a  little  further  the  circumstances  upon  which  il^ 
pecxiliarity  depends. 

To  do  this,  let  us  re-examine  the  equation  2'+2<»^^- 
By  bringing  all  the  terms  to  one  side,  the  equation  c^J 
be  express^  thus,  0:*+ 2ji;  -  35  -  0 ;  so  that  we  shall  L>- 
determined  x,  when  we  have  found  such  a  number  as,  t>-  - 
substituted  for  it  in  the  quantity  ^  +  2jr  -  35,  will  nz:.-^ 
the  result  equal  to  0.  But  «*  +  2«-j35  is  the  prodcct:i' 
these  two  factors  x-6  and  x+7,  as  may  be  proved  [j 
actual  multiplication;  therefore,  to  find  x,  we  have  (x-'^^ 
(*+7)-0;  and  as  a  product  can  only  become  «0»k: 
one  of  its  factors  is  reduced  to  0,  it  follows  that  either^ 
the  two  factors  « - 5  and  a;+7  ma/ be  assumed  vO.  '^ 


ia  a  different  nuumer. 

75.  Wbit  haa  been  shown  in  a  particular  case  is  true  of 
Bay  quadratic  equation  whatever;  that  is,  if  a:*  +px  »  q,  or, 
by  bringing  all  the  terms  to  one  side,  x^+px-q^O^  it 
is  always  possible  to  find  two  factors  x^a,  and  x^h, 
luch,  that 

*««+;M?-grB(x-a)  (x  +  6), 

,  vjliere  a  and  b  are  known  quantities,  which  depend  }nly 
apon  p  and  g,  the  given  numbers  in  the  equation ;  and 
•since  that  to  have  (x  -  a)  (:<;  +  6) »  0,  we  ma^f  either  ass  ime 
«-a-0or»  +  6»0,  it  evidently  follows  that  the  coofdi- 
tions  of  the  equation  4^  i-px  -  9  «  0,  or  a^  +/W"  9,  ore  alike 
satisfied  bj  oking  x»  +a  or  x »  -  6 . 
*  From  these  considerations  it  follows,  that  x  can  have 
only  two  values  in  a  quadratic  equation;  for  if  it  could  be 
^apposed  to  nave  three  or  more  values,  then  it  would 
be  possible  to  resolve  x^-^-px-q  into  as  many  factors, 
x^e,x-d,'&'i.',  but  the  product  of  more  than  two  factors 
most  necessarily  vontain  the  third  pr  higher  powers  of  x, 
and  OS  2*  -f /M?  -  7  contains  no  higher  power  than  the  second, 
therefore  no  such  resolution  can  take  place. 

7G.  SotiU  en  0/  Questions  which  prodtice  QuadraUc 
Equations, 

Ex,  1.  It  is  required  to  divide  the  number  10  into  two 
such  parts  that  the  Sum  of  their  8(juares  may  be  58. 

Let  «  be  the  one  pArt; 

Then,  since  their  sum  is  10,  the  other  is  10  -x; 

'.  *.  by  the  question,    «»  +  (10  -  «)2 »  58 ; 

That  is,  «*  + 100  -.20a?  +  a:*  =  58  , 

Or  2x2-20z-58-100-  -42; 

Hence  a:2-10x=-21. 

And  completing  the  square,  a;^-10j;  +  25»25-21n4; 
^eoco,  by  extracting  the  root,  a?-5«-i<yi-*2, 

And  a:  =  5±2. 

That  is,  ar»7,  orx«3. 

If  we  take  the  greater  value  of  x,  viz.  7,  the  other 
number  10  -  x  will  be  3 ;  and  if  we  take  the  less  value  of 
r,  viz.  3,  then  the  other  number  is  7.  Thus  it  appears, 
that  the  greater  value  of  the  ono  number  corresponds  to 
the  Jess  value  of  the  other ;  and  indeed  this  must  neces- 
sarily "be  the  case,  seeing  that  both  are  alike  concerned  in 
the  question.  Hence,  the  only  numbers  that  will  answer 
tiie  conditions  of  the  question  are  7  and  3. 

Ex.   %,  A  grazier*  bought  as  many  sheep  as  cost  him 
X60,  out  of  which  he  reserved  15,  and  sold  the  remainder 
for  £54,  gaining  2s.  each  upon  them.     How  many  sheep 
did  he  buy,  and  what  did  each  cost  him  t 
Suppose  that  he  bought  x  sheep. 

Then  each  would  cost  him r  shillings. 

X 

Therefore,  since  after  reserving  15,  he  sold  each,  of  the 
1200  ^ 

remaining  ap  -  15  for  — r  +  2  shillings,  he  would  receive 

C200       \ 
—  +  2 J  shUlings.    And,  because  £54 

—  1080  ehilUxigSf  we  have  by  the  question, 

(x- 15)  (^-^  +  2)  =  1080; 

vhich,  by    proper  reduction,  becomes  x*  +  45  x*  9000; 

195     45 
rhence   ^  *•   ^*  '©""'o'*     ^^^*  taking  the  positive  root, 

1200 
? «  75,  tlio  number  of  sheep;  and  consequently  -zr-  - 16 

70 

hillings,  tho  price  of  each. 


Let  X  be  the  one  number;  then  -  will  be  the  other. 

X 
Slfl 

Therefore,  by  the  question,  x*  +  3-  «  35 ; 


x«  +  216-35x». 
x«-35x»-  -21G. 


Hence 

Or 
Tlus  equation,  by  putting  x^  »  y,  becomes 

y3-35y--216; 
Hence  we  find  y«27,  ory-S. 
And  since      x'-y,  .*.  x«=3,  or  x  =  2. 

If  x«3,  then  the  other  number  is  2,  and  if  xa2,  the 
other  number  is  3;  so  that  2  and  3  are  the  numbers  re- 
quired. 

In  general,  if  it  be  required  to  find  two  numbers  which 
are  exactly  alike  concerned  in  a  question  that  produces  a 
quadratic  equation,  they  will  be  the  roots  of  that  equation. 
A  similar  observation  applies  to  any  number  of  quantities 
which  require  for  their  determination  the  resolution  of  an 
equation  of  any  degree  whatever. 

77.  On  sonte  Anomalies  in  the  Solution  of  a  ProbUm  which 
results  in  an  Equation. 

From  what  has  preceded,  it  will  be  evident  that  a  root  of 
an  equation  may  be  a  very  different  thing  from  the  solution 
6f  the  problem  on  which  the  equation  Js  based.  It  will  be 
proper  to  give  a  few  illustrations  of  this  difference  before 
passing  on  to  consider  cquationn  in  general. 

(1.)  A  solution  may  bo  inapplicable  to  the  problem  as  a 
problem  of  arithmetic,  applying  only  to  the  algebraic  pro- 
blem. 

Ex.  Find  a  number  such  that  if  it  be  first  increased  l>y 
10,  and  then  diminished  by  10,  the  difference  of  the  square 
roots  of  the  results  shall  be  equal  to  10. 

Let  X  be  the  number;  then  the  problem  requires  that 

%/r+To-  n/TTTo-IO. 

Transposing  and  squaring,  we  get 

x+10=100  +  20>/jrio  +  x-10. 

Transposing  and  squaring  again,  there  results  x  -  10  a 
16,  x-26. 

•  Now,  it  is  obvious  that  26  does  not  satisfy  the  condi* 
tions  of  the  problem,  but  that  it  is  the  solution  of  another 
problem,  viz.,  that  which  substitutes  "sum"  for  "differ- 
ence" in  the  enunciation.  Generally  we  may  remark  that 
an  algebraic  statement  is  not  definite  like  an  arithmetical 
one.  The  algebraic  square  root  of  a  quantity  being  +  or 
- ,  algebra  cannot,  as  arithmetic  does,  distinguish  between 
the  two.  The  equation  >/x+  10-  Vx-  10»10  is  alge- 
braically the  same  as  Vx  + 10  +  \/x  -  10  « 10,  &c. 

(2.)  j^  solution  may  be  inverted,  or  rather  may  invert 
tho  statement 

Ex.  Divide  1 5  into  two  such  parts  that  the  greater  shall 
exceed  three  times  the  less  by  as  much  as  half  the  less 
exceeds  3. 

Let  X  be  the  greater,  and  .%  15  -  x  the  less.  The  state- 
ment produces  the  equation, 

x.3(15-x)«i(15-x).3, 
which  gives  at  once  x  » 1 1,  so  that  11  is  the  greater,  4  the 
less  part.  But,  on  trying  the  solution,  we  £nd  it  is  not 
that  of  the  problem  given,  but  of  another  problem,  in  which 
"  exceeds"  is  replaced  by  "  falls  short  of."  Algfebra  cannot, 
in  every  case,  as  arithmetic  does,  distinguish  the  order  of 
subtraction  in  stating  a  diference. 

Ex.  2.  Find  a  number  such  that  the  square  root  of  the 
difference  between  its  fourth  power  and  its  square  haing 


V(l+  VF^=S»)-»-l, 


^«*-a:*«>«*-2ar,  whence  a:»0,  «*j» 

neither  of  which  boItos  the  probleiA  as  stated 
(3.)  A  solution  may  be  illusory— that  is,  it  may  assume 

the  form  r, 

Ex.  1.  There  are  two  pieces  of  cloth  of  a  and  a  yards 
reapoctiTely.  The  owner  sells  the  same  number  of  yards 
of  each  at  6  and  b'  shillings  per  yard  respectively^  he  then 
sells  the  remainder  at  c  and  c'  shillings  a  yard,  and  finds  that 
the  prices  received  for  both  pieces  are  the  same.  Required 
the  number  of  yards  first  sold. 

The  number  IB  r-T^TT^' 

As  a  particnlar  case,  if  a  and  a'  are  60  and  80;  b  and  b' 
10  shillings  and  9  shillings;  and  c  and  cf  i  shillings  and  3 

BhilHngs,  the  answer  assumes  the  form  -  . 

The  answer  is  in  this  case  indeterminate ;  in  other  words, 
the  conditions  of  the  problem  are  satisfied  independently 
of  the  number  of  yards  first  sold;  any  number  mil  do. 

It  is  not,  however,  a  necessary  interpretation  of  the  form 

r,  that  it  may  be  replaced  by  any  number  whatever.    Most 

frequently  this  form  results  from  the  fact  that  some  frac- 
tion is  not  in  its  lowest  terms.  Solutions  of  this  kind  fre- 
quently occur — in  ordinary  equations  they  may  be  avoided ; 
and  we  ofi'er  an  example  simply  to  show  the  method  appli- 
cable to  cases  in  which  they  cannot  be  avoided. 

Ex,  2.  Find  two  numbers  such  that  the  sum  of  their 
products  by  a  and  b  respectively  is  c,  and  the  difference  of 
their  squares  cL 

We  have  cMr  +  6y-c 

To  find  the  solution  when  a»b,w^  observe  that  (taking 
the  negative  sign  of  the  square  root)  ^^q» 

This  arises  from  the  fact  that  some  power  or  root  o(  a-b 
is  common  to  the  numerator  and  denominator  of  the  frac- 
tion. 

To  divide  tliis  otit»  we  may  put  a^'-l^mpa^  ^d  we 
shall  get 


ac 

-acVl-/> 

11 

pa* 

-f-(bo 


when  a  la  written  for  b,  and  0  for  p. 

Si.)  A  solution  may  be  introduced  by  the  operation, 
n  the  example  last  given,  the  positive  sign  presents  us 
with  a  solution  introduced  by  the  operation,  which,  when 
a  -*  &,  is  not  a  solution  of  the  problem  at  alL 

For  in  that,  case  the  two  equations  become  «  +  y » -> 

c9.yt«i;  the  latter  of  which  is  at  once  reduced  to  the 


can  aamii;  oi  omy  one  soiuuon. 

(5.)  As  a  solution  may  be  introduced  by  the  operatioo, 
so  may  it  be  dropped  out,  even  ^en  the  operation  lit 
perfecUy  legitimate  one. 

Ex,  vf2a:+l)-  s/(x+4)-  V(4a:  +  4)-  J{Zz-^l). 
Takihg  reciprocals,  we  have 

1  1 

V(2x4. 1)- v'(a;  + 4)  *' v'(4a:+ 4)- ^'(az+T) 
»^(2x-h  1)  +  V(x+  4)  _  v^(4g+4H  V(3x+7) 
*-3  *  1-3 

or       V(24!  +  1)+  vX*  +  *)-  >/{4*+.4)+  v/{3*+7). 
which  either  added  to  the  origins!  equation,  or  subtracted 
from  it,  produces. «  -  -  5 . 

But  a;  B  3  is  a  solution  of  the  equation  which  has  beeo 
dropped  out  by  the*  omission  of  the  common  denomiiutor 
Jir-3. 

It  is  not  necessary  to  point  out  that  a  solntioD  mif 
appear  under  the  form'  >/-a  or  00 . 

In  neither  case  can  the  problem  be  solved  arithmetieallj. 

Sbct.  X. — Equations  in  oenbeal. 

79;  Before  we  proceed  to  the  resolution  of  cubic  and  tbt 
higher  orders  of  equations,  it  will  be  proper  to  exphun  sco^ 
general  properties  which  belong  to  equations  of  every  degite, 
and  also  certain  transformations  which  must  frequent^  be 
performed  upon  equations  in  order  to  prepare  them  far 
solution. 

In  treating  of  equations  in  general,  we  shall  suppose  aS 
the  terms  brought  to  one  side,  and  put  equal  to  0;  so  th^ 
an  equation  of  the  fourth  degree  wUl  stand  thus: 

where  x  denotes  an  unknown  quantity,  and  p,  q,  r,  t,  cso- 
l>erB  or  fractions,  either  positive  or  negative.  Here  t^ 
coefficient  of  the  highest  power  of  x  is  unity,  but  had  i 
been  any  other  quantity,  that  quantity  might  have  bee: 
taken  away,  and  the  equation  reduced  to  the  above  farm  br 
rules  already  explained  (Sect.  VI) 

The  terms  being  thus  arranged,  if  such  a  qusntitTber'rl 
found  as,  when  substituted  for  ar,  will  render  both  sides  «  .  - 
and  therefore  satisfy,  the  equation,  that  quantity,  wbethsr 
it  be  positive  or  negative,  or  even  imaginary,  is  defined  to 
be  a  root  of  ther  equation.  But  we  have  seen  that  evs; 
quadratic  equation  has  always  two  root»,  real  or  imsgiouy. 
we  may  therefore  assume  that  a  similar  diversity  vnH  tiis 
place  in  all  equations  of  a  higher  degree ;  and  tins  assaxp- 
tion  apjfeairs  to  be  well  founded,  by  the  foUowing  prop^- 
tion,  which  is  of  great  importance  in  the  theory  of  v{^ 
tions. 

If  a  root  of  any  equation,  aB:^^px^'^^+Tx^i'% 
be  represented  by  d,  the  first  side  of  that  equation  is  di^ 
sible  by  ji;  -  a; 

For  since         «*+JM:'-^g»*  +  ra:  +  #«0, 

And  also         o*+;w'  +  jo*-»-ra  +  «-0; 

Therefore,  by  subtraction, 

«*-a♦-^p(x•-a')■♦•9(«*-o*)•fr(«-a)-0. 
But  any  quantity  of  this  form  af  -  o%  where  n  denote* 
whole  positive  number,  is  divisible  by  «  -  a  (Ait.  ^X 
Ex.  \). 

Hence,  since  every  ter^i  contains  a  factor  of  this  f:*^ 
the  equation  may  be  written  under  the  form 
(«-a)  (**-fpV-hy'j:-»-r')-0. 
i«..  the  expression  «*-('jEKB^-hgx'-t-rs-f«  iadiriiibkt; 


Qd 


as  a  prodnct  becomes  *  0  when  any  one  of  its  factors  ^  0, 
therefore  the  equation  will  have  its  conditiens  fulfilled,  not 
only  when  a?  -  a  *  0,  but  also  when  «•  +  jt)'«* + g'* + /  -  Ql 

Let  us  now  suppose  that  6  is  a  toot  of  this  eqvatioh; 
(hezi,  by  reasoning  exactly  as  before, 

By  proceeding  in  the  same  manner  with  the  quadratic 
equation  «>+/>"«  +  ^'«0j  we  shall  find  that  if  e  denote  one 
of  its  roots,  then 

««+jt)"«+^'-(«-c)  («+c+/)"). 
So  that  if  we  put  (i  «  -  (c+p"),  we  at  last  find  **+jm:^+ 
^ar*+riP +  «»(«- a)  (a?- 6)  (x—c)  («-</);  a,  6,  c,  d^  being 
the  roots  of  the  equation,  i*+/)ar*  +  5a:*  +  ra:  +  #«»0. 

The  mode  of  reasoning  which  has  been  just  now  employed 
in  a  particular  case,  may  be  applied  to  an  equation  of  any 
order  whatever;  we  may  therefore  conclude,  that  every 
equation  may  be  considered  as  the  product  of  as  many 
simple  factors  as  the  number  denoting  its  order  contains 
unity,  and  therefore,  that  the  number  of  roots  in  any  equa- 
tion is  precisely  equal  to  the  exponent  of  the  highest  power 
of  the  unknown  quantity  contained  in  that  equation. 

79.  6y  considering  equations.,  of  all  degrees  as  formed 
from  the  products  of  factors  a?-a,a?-6,  «-c,  Ac.,  we  dis- 
cover certain  relations  subsisting  between  the  roots  of  any 
equation  and  its  coefficients,  l^us,  if  we  limit  the  num- 
ber of  factors  to.  four,  and  suppose  that  a,  h^  c,  d^  are  the 
roots  of  tbis  equation  of  the  fourth  degree, 

vire  shall  also  have  (« -a)  {x- b)  {x - c)  {x - (Q« 0 ;  and 
therefore,  by  actual  multiplicatioi^ 

+  ac  -oJc 

^^+arf  ,^-ohd 

+  bd         --bed 
+  af  J 

If  we  compare  together  the  coefficients  of  the  same 
powers  of  X,  we  find  the  following  series  of  equations : 

ah-^ac-had+b€+bd+cd*»  +g, 
abc+abd+acd'¥bcdm  -r, 
abed'^  +s; 
and  as  similar  results  will  be  obtained  for  equations  of  all 
degrees,  we  hence  derive  the  following  propositions,  which 
are  of  great  importance  in  the  theory  of  equationsL 

1.  The  coefficient  of  the  second  term  of  any  equation, 
taken  mth  a  contrary  sign,  is  equal  to  the  sum  of  all  the 
roots. 

2.  The  coefficient  of  the  third  term  is  equal  to  the  sum 
of  the  products  of  the  roots  multiplied  together  two  and 
two. 

3.  The  coefficient  of  the  fourth  term,  taken  with  a  con- 
trary BigJU  is  equal  to  the  sum^ef  the  roots  multiplied  toge- 
ther three  and  ^uree;  and  so  oi>  for  the  remaining  co^- 
cients,  till  we  come  to  the  last  term  of  the  equation,  which 
is  equal  to  the  product  of  all  tiie  roots  having  their  signs 
changed. 

Instead  of  supposing  an  equati<m  to  be  produced  by  mul- 
tiplying toge&er  simple  equations,  we  may  consider  it  as 
fi)rmed  by  the  i»oduct  of  equations  of  any  degree,  provided 
4bat  the  stun  of  their  dimensions  be- equal  to  that  of  the 
proposed  equation.  Thus,  an  equation  of  the  fourth  degree 
may  be  foxxoed  either  from  a  simple  and  cubic  equation,  or 
from  two  quadratic  equationa 


x^ahod'^Q. 


have  this  form, 

sfi-pa^  +  qx-vO^ 
where p » a  +  6 +  C,  g-oft+oc  +  dc,  r^ahe; 
^andhere  it  appears  that  the  signs  of  the  termf  are  +and 
•-•altemately. 

'Hence  we  infer,  that  when  the  roots  of  an  equation  are 
all  positive,  the  signs  x>f  its  terms  are  positive  and  negative 
alternately. 

If  again  the  roots  of  the  equation  be  all  negative,  and 
therefore  its  factors  «+a,  x  +  b,  x  +  e,  then  p,  q,  and  r 
being  as  before,  the  resulti^  equation^  will  stand  thus: 

«»+|>««  +  ja?  +  r-0. 
And  hence  we  conclude,  that  when  the  roots  are  all  nega- 
tive, there  is  no  change  whatever  in  the  signs. 

In  general,  if  the  roots  of  an  equation  be  all  real,  that 
equation  will  have  as  many  positive  roots  as  there  are 
changes  of  the  signs  from  +  to  -*,  or  from  ~  to  + ;  and 
the  remaining  roots  are  negative.  Tlos  rule,  however,  does 
not  apply  when  the  equation  has  infpbssible  roots,  unless 
such  roots  be  copsidered  as  either  positive  or  negative. 

The  connection  between  the  signs  df  the  roots  and  the 
signs  of  the  terms  of  an  equation  can  be  deduced  from  the 
proposition,  tha^tl^^  .introduction  of  a  new  positive  root 
introduces  a  ne^^chknge  of  signs  amongst  the  terms  of  the 
equation. 

The  demonstration  of  this  proposition  depends  on  the  Rule  of 
fact  already  established,  that  an  equation  may  be  resolved  »ign«- 
into  the  product  of  simple  factors,  so  that,  for  example^ 
every  equation  of  the  fifth  degree  may  be  derived  from 
some  equation  of  the  fourth,  by  multiplying  the  latter  by 
X- a. where  a  is  the  additional  root.  We  shall  show  that 
the  introduction  of  a  new  positive  root  produces  an  equa^ 
tion  with  at  least  one  more  change  of  signs  than, the  origi* 
nal,  and  the  introduction  of  a  new  negcUive  root  produces 
an  equation  with  at  least  one  more  continuation  of  the 
same  sign.  To  save  space,  it  will  suffice  if  we  write  the 
signs  without  the  letters ;  thus,  a^-^px^q  may  be  written 
+  +  - .     Let,  then,  any  equation  be  written  down  (of  tho 

sixth  degree,  for  instance),  +  + +  -  +  ;  multiply  by 

X'-Of  and  write  the  multiplication  in  the  usual  f orm^ 

+  1  -  1  +  -  +  - 
The  signs  of  the  product  are  all  determinate  except  two, 
which  we  have  marked  with  a  (1).  Now  the  changes  of 
sign  in  the  original  equation  are  three— one  between  the 
1st  and  3d  terms,  one  between  the  3d  and  5th,  and  one 
between  the  5th  and  6th;  and  it  is  evident  that  whatever 
be  the  signs  marked  (1),  the  produced  equation  has  as 
many  changes  of  sign  as  the  original  between  the  same 
limits,  and  one  change  beyond  those  limits,  viz.,  between 
the  7th  and  8th  terms.  This  proposition  is  peiiectly 
general,  that  the  introduction  of  a  positive  root  causes  the 
introduction  of  at  least  all  the  original  changes  of  sign 
within  their  limits,  and  one  more  change  beyond  those 
limits.  In  the  same  manner  we  may  prove  that  the  intro* 
duction  of  a  negative  root  introduces  at  least  one  more 
continuation  of  the  same  sign.  Hence  the  conclusion, , 
that  an  equation  cannot  have  more  positive  roots  than  it  haa 
changes  of  sigr^  nor  more  negative  roots  than  it  has  con* 
Hnuations  of  the  same  sign.  This  proposition  is  known  as 
Descartcsf  Rule  of  Signs. 

81.  Surd  and  impossible  roots  enter  equations  by  pairs. 

Let  a  +  i^  be  a  root,  where  &  is  a  positive  or  negative 
number  or  faction ;  then  a  -  ^>  is  also  a  root 


1^.  Of  these  all  bat  tho  odd  powers  of  Jo  are  nninexical, 
whilst  odd  powers  ot  Jh  may  be 'written  as  numerical 
prodacts  of  ^  itself.  The  result  of  the  substitution  is 
therefore  of  the  form  A.  +  B  Jb.  But  sinco  a-f-  Jh  is 
a  root  of  the  equation  of  ^paT^  +  &c.  >■  0,  we  must  have 
AfBV&«0,and      A-0,  B-0. 

Now  if  a  -  ^6  be  substituted  for  «,  the  result  will  be 
A  «  B  Jh^  because  even  powers  of  -  ^6  are  the  same  as 
those  of  +  Jh.  But  A-0,  B-O.'.  A-B^-0;  con- 
sequently a  -  JbisA  root  of  the  equation. 

From  this  proposition  it  appears  that  every  equation 

whose  decree  is  denoted  by  an  odd  number,  jnust  have  at 

least  one  real  root. 

Tmiisfor*        82.  We  shall  now  explain  some  transformations  which 

ElatioD  of   'are  frequently  necessary  to  prepare  the  higher  orders  of 

rqaaUoa*    equations  for  solution. 

Any  equation  may  have  its  positive  roots  changed  into 
negative  rootff  of  the  same  value,  and  its  negative  roots  into 
such  as  are  positive,  by  chauging  the  signs  of  the  terms 
alternately,  iMgiuning  with  the  second.  The  truth  of  this 
remark  will  be  evident  if  we  take  the  equation 

and  write  ^xm  place  of  a;,,  producing 

whore  it  appears  that  the  signs  of  the  fiist  and  third  terms 
are  the  same  as  in  the  original  equation,  but  the  signs  of 
the  second  and  fourth  are  the  opposite.  And  this  will  be 
found  to  hold  true  of  all  equations,  to  i^hatever  order  they 
belong. 

83.  It  will  sometimes  be  useful  to  transform  an  equa- 
tion into  another  that  shall  have  each  of  its  roots  greater 
or  less  than  the  corresponding  roots  of  the  other  equation, 
by  some  given  quantity. 

Let  («  -  a)  (x  -  6)  (jf  4-c)  «■  0  be  any  proposed  equation 
which  is  to  be  transformed  into  another,  having  its  roots 
greater  or  less  than  those  of  the  proposed  equation  by  the 
given  quantity  n;  then,  because  the  roots  of  the  trans- 
tbmitid  equation  are  to  be  -t-a^n,  +&^H,  and  -c±n, 
the  equation  itself  will  be 

(y  ¥  n  -  a)  (y  T  «  -  6)  (y  t  n  +  c)-  0 . 
Hence  the  reason  of  the  following  rule  is  evident 

If  the  new  equation  is  to  have  its  roots  ^greater  than 
those  of  the  proposed  equation,  for  x  and  its  powers  substi- 
tute p^n  and  its  powers;  but  if  the  roots  are  to  be  less, 
then,  fo^  X  substitute  y  +  n;  and,  in  either  case,  a  new  equa- 
tion will  be  produced,  the  roots  of  which  shall  have  the 
property  required. 

84.  By  the  preceding  rule,  an  equation  may  be  changed 
into  another,  which  has  its  roots  either  all  positive  or  all 
negative;  but  it  is  chiefly  used  in  preparing  cubic  and  bir 
quadratic  equations  for  solution,  by  transforming  them 
into  others  of  the  same  degree,  but  which  want  their 
second  term. 

Let  sfi+pj^-^qx-^r^O  be  any  cubic  equation;  if  we 
substitute  y*f  n  for  x,  the  equation  is  chsmged  into  the 
following: 

y"-h3»)     .-h3»l«)        4.n3 


+  P^ 


j+3»i«)       +n3  ^ 

+    q)     +^  (  ^• 

+r    ) 


Kow,  that  this  equation  may  want  its  second  term,  it  is 
evident  that  we  have  only  to  suppose  3n  +p »  0,  orn » 

-f ;  for  this  assumption  being  made,  and  the  value  of  n 

substituted  in  the  remaining  terms,  the  equation  becomes 


or,  putting  -^+j«S'',  and-f|^-®+r»/,  the  mae 

equation  may  stand  thus, 

y'  +  j^y-tZ-O. 

85.  In  general,  any  equation  whatever  may  he  tnni- 
fonned  into  another,  which  shall  want  its  second  terai,  by 
the  following  rule. 

Divide  the  coeflScient  of  the  second  term  <rf  the  pro- 
posed equation  by  the  exponent  of  the  first  tens,  and  add 
the  quotient^  with  its  sign  dianged,  to  a  new  unkiMvn 
quantity;  the  sum  being  substituted  for  the  miknovn 
quantity  in  the  proposed  equation,  a  new  equation  will  be 
produced,  which  will  want  Uie  second  term,  as  required 

By  this  rule  any  adfected  quadratic  equation  may  be 
readily  resolved,  for  by  transforming  it  into  another  eqnar 
tion  which  wants  the  second  term,  we  thus  reduce  its  solu- 
tion to  that  of  a  pure  quadratia  Thus,  if  the  quadnitic 
equation  a^  -  5«  +  6s0  be  proposed;  by  substituting jr 4- ^ 
for  X,  we  find 

y*+5y-*.vi 

ory«-i-0 


r5y  +  V) 
+  6) 


*!+-!- 


Hence  y  «  ^  |,  and  since  « « y  +  {» therefore  «- 
•4^3,  or  -h  2 . 

86.  Instead  of  taking  away  the  second  term  from  an 
equation,  any  other  term  n^ay  be  made  to  vanish,  by  so 
assumption  similar  to  that  which  has  been  employed  to 
take  away  the  second  term.  Thus,  if  in  Art.  84  we  asstime 
3fi'  -f-  2pn  4-  9  "  0,  by  resolving  thia  quadratic  equation,  a 
value  of  n  will  be  foiuid  which,  when  substituted  in  the 
equation,  will  cause  the  third  term  to  vanish;  and,  by  the 
resolution  of  a  cubic  equation,  the  fourth  term  may  If 
taken  away;  and  so  on. 

87. 9  Another  species  of  transformation,  of  use  in  \h 
resolution  of  equations,  is  that  by  which  an  equation,  bv- 
ing  the  coefficients  of  some  of  its  terms  expressed  by  fnc- 
tional  quantities,  is  changed  into  another,  the  coefficients 
of  which  are  all  Integers. 

Let  x*-f -«*-h  fx-l- -=  0  denote  an  equation  to  be  « 
a        0       c 
transformed,  and  let  us  assume  y^abcx,  and  therefoie 

X  « -^ ,  then,  by  substitution,  our  equation  becomes 

and  multiplying  the  whole  equation  by  a*6*c',  we  hare 
y» -f  6<yy* + a«6c2^ -f- a^^^c^r  «  0 
Thus  we  have  an  equation  free  from  fractions,  while  *t 
the  same  time  the  coefficient  of  the  highest  power  of  tk« 
unknown  quantity  is  unity,  as  before. 

Examples  of  the  TrasuformaJtion  and  Solvtion  of  EqKOiio^ 
when  ca-tain  relatione  amongst  the  roots  cure  hu»c». 

Bx.  1.  If  a,  6,  <?  are  the  roots  of  the  equation  af*-J^"^ 
2«  -  3  B  0,  to  form  the  equation  of  which  the  roots  are 

(1.)  a-h6,6+c,c-ha. 

Let  y  be  any  one  root  of  the  required  equation,  paj 
y«a-j-6-l-c-««l-ar  (Art  7^),  and  the  values  of  s^«* 
be  the  roots  of  the  equation  required,  which  is  therefora 


or 


(2.) 


(l-y)^-(l-y)«  +  2(l-y)-3-0, 
y»-2ya  +  3y+l-0. 

a  ft.  e 

ft+c-a*  o+c-ft' fl+ft-c" 


is  the  eqiiaft>n  vdqulred. 

(3.)  •aS6»,A 

If  y-«*,  the  values  of  y  are  a\  6^,  c*.     Accordingly  we 
require, to  throw  the  given  equation  into  a  form^which 
i&Tolve9  no  odd  powers  of  «.    This  is  done  as  tollowsi 
»^-««+2»-.3-«(««  +  2)-<a«+.3)-0i 

squaring,  «»(«»  +  2)«-(««+3)", 

or  y(y  +  2)*-(jr  +  3)^, 

or  y»  +  3y«-2y-9-0. 

18  the  equation  required. 
JS'at  2.  Two  roots  of  the  equation 

are  1  and  5.     Find  the  other  ro6t& 

THo^  quantity  on  the  left  hand  side  of  the  equation  is 
(Art  78)  divisible  by  (a?  -  1X«  -  6),  or- by  ««  -  8*+i5. 

The  quotient  is  «^-l(k;-f21,  which,  being  puti*0, 
gives  3  and  7,  the  roots  required. 

.£x.  3.  The  equation  afi-iac^-k-x-^-r^O  has  one  root^ 
3;  find  r  and  the  other  roots. 

.Write  3  for  x,  then  ra6,  and  the  equ^on  may  be 
written 

(x-3Xa:*-«-2)-0i, 
which  g^ves  ;«■> 2,  «;»  - 1 . 

%  Ex.4.  Theequationa^+a:^-16ap-ld*0ha8tworoot& 
of  the  form  ^-a,  .-ya;  find  them. 

If  tre  write  -  x  for  x,  we  get  the  equation 

which  has  also  two  roots,  -  a,  +a,  .*.  o^  *  a'  is  a  common 
measure  of  the  two  quantities.     But  a^  •  I^  is  easily  found 
to  be  a  common  measure  of  the  two  quantities, .'.  a-  4. 
JSx.  5.  The  roots  of  the  equation 

are  in  arithmetical  progression;  find  them. 

Il^ii,  a+^  a+2&  be  the  l^ts,  their  nnn  is  3(a+b), 
i.  e,,  three  tinies  the  middle  root  But  (Ait  79)  t^eir  sum 
is  6i  .•.  a+6«>2, 

also    •  a(ei+6)(a  +  26)-6, 

k&,  a(l-a)e3,  a'~4a+3-iO, 

.%    ^  a-il,a-3. 

Ex:  6.  The  three  roots  of  the  equati<m  J^-7«^  +  I6dP 
-  8  »  0  are  in  geometrical  progression;  find  them. 

Let  a,  or,  Off  be  the  roots;  then  l^eir  product  is  (or)*, 
.•.  (ar)*«"8,  and  ar-2, ,-.  their  sum  a+or+flr*-"7, 
which  gives  a*l,r«2,. 

and  1   2,  4  are  the  roota 

Sect.  XL — Solution  of  Cubic  Equations. 

88.  Cubic  equations,  like  all  equations  above  the  first 

.  degree,  are  diloded  into  two  classes:  th^  are  said  to  be 

pure  -when  they  contain  only  one  power  of  the  unknown 

quantity;  and  adftcUd  when  they  contain  two  or  more 

powei  ^  of  that  quantity. 

Pure  cubic  equations  are  therefore  of  this  fonn,  jb'  «- 125, 
or  7?^  -27,  or,  in  general,  9?^r\  and  hence  it  appears 
that  a  value  of  the  simple  power  of  tho  unknown  quantity 
may  always  be  found  without  difficulty,  by  extracting  tho 
cabe  root  of  each  side  of  the  equation;  thus,  from  the  first 
of  the  three  preceding  examples  wo  find  x^-¥  5,  from  the 
•eoond  «•>  -  3,  and^frpm  the  third,  x»  \Jt. 


a^-cS«0,  is  lihia  one,  9^c\  but  since  x^-c'may  be  re- 
solved into  these  two  factors,  jb-c  and  «^+^+£^,  it  fol- 
lows, that  besideB  the  value  of  x  already  found,  which 
results  from  making  the  factor  as  -e«0,  it  has  yet  other 
two  values,  which  may  be  found  by  making  the  other  f ao> 
tor  a^+es-fe^ttO;  and  accordingly,  by  resolving  the  qua- 
dratic equation  i^-^tx^  -c^,  we  find  these  values  to  be 

^(| and J ,01 5 eand c. 

Tfaua  it  appears,  that  any  cubic-  equation  of  this  fpnn» 
o'*^,  ortr-c'-iO,  has  thes^  three  roots, 

«-e,»- J c,*- J .«> 

the  first  of  which  is  real,  but  the  two  last  are  inmginaiy. 

I^  however,  each  of  the  i/naginary  values  of  a;  be  raised 

to  the  third  power,  the  same  results  will  be  obtaued  aa 

from  the  real  value  of  x\  the  original  equation  a^  -  ^  •■  0 

may  also  be  reproducedy  by  multiplying  together  the  three 

.-^                      -l+V-3         ,        .-IwVTa 
factors ,«  -  c^  « 5 c,  and  x  -      ■     c . 

89.  Let  usinow  consider  such  cubio^  equations  as  have 
all  their  tenns,  and  which  are  therefore  of  this  form, 

«»  +  A««  +  B«  +  C-0, 
where  A,  B,  and  C  denote  known  quantities,  either  posi« 
tive  or  negative. 

It  has  been  shown  (Art  '84)  how  an  equation  having 
.all  its  tenns  may  be  transfonnod  into  another  which  wants 

A 

the  second  term ;  therefore,  assume  x^y^-^^^  directed 

in  that  article;  then,  by  proper  substitution,  Che  above 
equation  will  be  changed  into  another  of  this  fprm, 

S^+^  +  r-0,  \ 

where  q  and  r  denote  known  quantities,  whether  positive 
01  negative;  now  the  roots  of  this  equation  being  found, 
it  is  evident  that  those  of  ihje  former  may  be  readily 

obtained  by  means  of  the  assumed  equation  x^y-"^. 

o 

Besuxntng,  thereforo,  the  equation  ^  +  ^  +  r  »  0,  ,let  ua 

suppose  y*v-hfy  and  it  becomes 

i^  +  3ii*f-l-3w^  +  «») 

-«-5v+'e»  >  -0. 

+  »■  i 

Thus  we  have,  a  new  equation,  which,  as  it  involves 
two  unknown  quantities,  v  andt,  may  be  resolved  into  any 
two  others,!  which-will  simplify  the  determination  of  those 
quantities.    . 

Now,  it  appears,  that  ihe  only  way  in  which  we  can 
divide  that  equation  into  two  others,  so  as  to  simplify  thii 
question,  is  the  following : 

t;8  +  g8  +  y„  0. 
The  first  of  these  tfnay  also  be  expressed  thus, 

(3tw+5X«+8)-0. 
Hence,  we  must'  either  suppose  that  v+f  «0,  or  that 
3«s  -I-  g  B  0 ;  but  the  former  supposition  cannot  be  admitted 
without  supposing  also  that  y»0;  thereforo  we  must 
adopt  the  latter.  So  that  to  determine  v  and  %  we  have 
these  two  equations, 

Sw  +  jr-O,     i;8  +  3;5  +  r  =  0. 
Erom  the  first,  we  find  V2»  -^,and.-.ti««8-^ -^.     This 
reduces  the  second  cquatioti  to  a  quadratic  in  v',  viz. 
t^  +  Tv'-g'sO,  the  solution  of  trbich  equation  is 


Thus  we  have  obtained  a  value  of  the  unknown  quantity 
y,  in  terms  of  the  known  quantities  q  and  r;  therefore  the 
equation  is  reeolyed. 

90.  But  this  ia  only  on€t  of  three  values  which  y  may 
have.    Let  us,  for  the  sake  of  brevity,  put 


and  put 


P^ 


-l-\/^3 


Then,  from  what  has  been  shown  (Art.  88),  it  is  evident 
thai  V  and  g  have  each  these  three  values, 

f»  yB,  z^ai/B,  a=/3yB 
To  determine  the  corresponding  values  of  v  and  z,  we 

must  consider  that  tB—  -|»  yA.B.    Now  if  we  observe 

that  a)3  » 1,  it  will  idunediately  appear  that  v  +  z  has  these 
three  values, 

v  +  2=ayA  +  i3»/B 
tr  +  ««^VA4a»/B, 
which  are  therefore  the  three  values  of  y. 

The  first  of  these  formulae  is  commonly  known  by  the 
name  of  Cardan's  rule,  but  it  is  well  known  that  Cardan 
was  not  the  inventor,  and  that  it  ought  to  be  attributed  to 
Nicholas  Tartalea  and  Scipio  Ferreus,  who  discovered  it 
much  about  the  some  time,  and  independently  of  each 
other.     {See  ite  Historical  Introduction.) 

Thd  formulsB  given  above  for  the  roots  of  a  cubic  equa- 
tion may  be  put  under  a  different  form,  better  adapted  to 
the  purposes  of  arithmetical  calculation,  as  follows: — 

Because  V7>»  -^,  therefore 


-l^l'-^'^^^ 


^X 


thus  it  appears  that  the  three  values 


of  ff  may  also  be  expressed  thus . 

.-^-^ 

91.  To  show  the  manner  of  applying  these  formulae,  let 
it  be  required  to  determine  x  from  the  cubic  equation 

As  this  equation  has  all  its  terms,  the  first  step  towards 
i^^  resolution  is  to  transform  it  into  another  which  shall 
want  tlie  second  term,  by  substituting  y  - 1  for  a;  as 
directed  (Art.  84).     The  operation  will  stand  thus ; 
a:3=.y3^3y2  +  35^-    1 
+  3x2-     4^5^2-65^+    3 
+  9«  -  +9^-9 

-13-  -13 

•'.  adding  the»e,  the  transformed  equation  b 

j^  +  6y-20-0, 
which  being  compared  with  the  general  equation, 

g;ive?  g« 6,  r  ■•  - 20 ,  hence 

A  -*  -'/ -ir+  ^i^f  +  1^  =  ^  10+  VlOg; 


V  iv;+  ^ luo  -  »/i04.T7f55  f  °^^  ^  ^^  expresMOQ  m- 

volves  a  radical  quantity,  let  l^e  square  root  of  108  bo 
taken  and  added  to  10,  and  the  cube  root  of  the  sum 

found;  thus  we  have  I/IO+  JlQS^2'7Z2  nearly,  aud 

2  2 

therefore  77==^=r»--— «f732;  hence  we  at  last  find 

yio+vio8  2792 

one  6f  the  values  of  y  to  be  2-732  -  -732 » 2. 
In   finding  the   cube    root  of   the    radical  qoantity 

A/10+  ^108,  we  have  taken  only  its  approadmate  value, 
so  as  to  have  ihe  expression  for  the  root  under  a  isdoDal 
form,  and  in  this  way  we  can  always  find,  as  near  as  wo 
please,  the  cube  root  of  any  surd  of  the  fonn  a+  ^'b^ 
where  &  is  a  positive  number.  But  it  will  sometimes 
happen  that  the  cube  root  of  such  a  surd  can  be  expressed 
exactly  by  another  surd  of  the  same  form,  and  accord- 
ingly, in  the  present  case,  it  appeara  that  the  cube  root 
of  10  +  JlOS  is  1  +  ^/3,  as  may  be  proved  by  actually 
raising  1  +  a/3  to  the  third  power.  Hence  ws  find 
2  2  2(1- V3)  ,.         ,^ 

yiO+Vl08"l+V3"(l-V3)(l+V3)"'  "  ^    "  ^  )' 
thaty«l+  V3  +  1-  -^3  =  2,  as  before. 
The  other  two  values  of  y  will  be*  had  by  substitutin" 

1  +  V3  and  1  -  J3  for  ^/A  and  ^  ifl  the  second  aad 

third  formuke  of  last  article,  and  restoring  the  values  d  a 
and  )3.     We  thus  have 


-l  +  'V^-J 


x(l+^)  + 


+  ^/^ 

y„:±-E!x(i+V3)  + 


-l-V-3 


x(l.V3)--l 


.l  +  -v^-3 


x{l.^)-'l 


2  -X-  •    v-/  •  2 

So  that  the  thrse  values  of  y  are 

+  2,         -1+V^»         -1-1^^9; 
and  since  x  »  ^  - 1,  the  corresponding  values  of  x  jara 
+  1,         -2+7^,         -2-V^9. 

Thus  it  appears  that  one  of  the  roots  of  the  proposed 
equation  is  real,  and  the  other  two  imaginary. 

The  two  imaginary  roots  might  have  been  found  other- 
wise, by  considering  that  since  one  root  of  the  equaUco  is 
1,  the  equation  must  be  divisible  by  «-l  (Art  7S). 
Accordingly,  the  division  being  actually  performed,  and 
the  quotient  put  <*  0,  we  have  ike  quadratic  equation, 

a^+4a?+13-0; 

which  gives  a;^  -2^  7- 9,  the  same  imaginaiy  values 
as  before. 

92.  In  the  applicaition  of  the  preceding  fonnute  to  tlie 
resolution  of  the  equation  y'+^y+reO,  it  is  neoessaiy to 
find  the  square  root  of  jy^  +  J»^ ;  now,  when  that  quantity 
is  positive,  as  in  the  equation  y*  +  6y  -  20«  0,  which  was 
resolved  in  last  article,  no  difficulty  occurs,  for  its  root  may 
be  found  either  exactly  or  to  as  great  a  degree  of  aocoRU7 
as  we  please. 

As,  however,  the  coefficients  q  and  r  are  independent  d 
each  other,  it  is  evident  that  q  may  be  negataye^  and  ^ 
that  ~7^  is  greater  than  |A  In  this  case,  the  expressioa 
Jy<^  +  Jr^  will  be  negative,  and  therefore  its  square  root  aa 
imaginary  quantity ;  60  that  all  the  roots  appear  under  an 
imaginary  form.  But  we  are  certain  (Art  81)  that  ev&j 
cubic  equation  must  have  at  least  one  real  root.  The  trat)} 
is  that  roots  are.frcquently  rool^  though  they  appear  nod^ 


yj5i/2  +  2  /■-  1  irai/2'2,J^  I 
It  will  bo  found  by  actual  iuTolutioD  that  the  imagtuaEy 
expre88ionfl^2  +  2  7*l  and  2-2.^^-1  are  the  cubes  of 
- 1  +  ^/  - 1  and    - 1  -  ,J^l   reepectiTely,  whence  by 
substitution  we  find 

y-2,  y-l+  ^,  andy-1-  ^5". 

93.  We  shall  now  proTe,  that  as  often  as  the  roots  of 
(he  equation  ^fi+qx+rm^O  are  real,  q  is  negative,  and 
^  greater  than  Jr*;  and,  conversely,  that  if  ^  be 
greater  than  {r*,  the  roots  are  all  real 

Let  us  suppose  a  ta  be  a  real  root  of  the  proposed 
equation  * 

Then  ««  +  3a?+r-0, 

And  ci'  +  Sa+r-iO. 

And  therefore,  by  subtraction,  «*-a*+^x-a)-iO; 
hence;,  dividing  by  d;  -  a,  we  have 

This  quadratic  equatioq  is  formed  from  the  .two  reman- 
ing roofs  of  the  proposed  equation,  and  by  resolving  it  we 
find 

And  as,'  by  hypothesia,  all  the .  roots  are  real,  it  i^ 
evident  tiial  q  must  necessarily  be  negative,  and  greater 
than  icfi ;  for  otherwise  the  expression  ^-}a"-j  would 
be  imaginary.  Let  us  change  'the  sign  of  q,  and  put 
9<-fa*+<f;  thus  the  roots  of  the  equation  ji^- ox +r-*0 
wiUba 

and  here  <f  is  a  positive  quantity. « 

To  find  an  expression  f or  r  in  terms  of  a  and  d,  let 
{a^ 4-cl  be  substitute  for  9  in  the  equation V  -^  +  r« 0; 
we  thence  find  r->  -  ^+aclf  so  that  to  compare  together 
the  quantities  q  and  r,  we  have  these  equations, 

Lgi  order  to  make  this  eompenson,  let  the  cube  of  {^  be 
taken,  also  tlia  square  of  |r,  me  results  are 

and  thevef  ore^  by  subtraction. 

Now  the  square  of  any  roal  quantity  being  always  positive, 
it  follows  that  d<2(  Ja*  -  ^i£f  will  be  positive  when  d  is  posi- 
tive; hence  it  is  evident  that  in  this  case  ^^  must  be 
greater  than  fr*,  and  that  ^9*  cannot  be  less^than  Jr*,  un- 
less d  be  negative,  that  is,  unless  -- la  -^  Jd,  -  ia  -  ^d, 
the  two  other  roots  of  the  equation  are  imaginaiy.  If  we 
anppoae  <f  ^0,  then  j^^i^;  and  the  roots  of  the  equa- 
tions, which  in  this  case  are  also  real,  two  of  them  beitag 
equaL 

Upon  the  whole,  therefore,  we  infer,  that  since  a  cubic 
eqnation  has  alway  one  real  root,  its  roots  will  be  all  jreal 
as  often  as  9  is  negative,  and  f^  greater  than  |r>;  and 
conseqiiently,  that  in  this  case  the  formulas  for  the  roots 
most  express  real  quantities,  notwithstanding  their  imagin- 
ary form. 

94.  Xet  y-^qy-^-r^O  denote  any  equation  of  the 
form  'which  has  been  considered  in  last  article,  namely, 
that  which  has  its  roots  all  real;  then,  if  we  put  a>"  -  Jr, 


This  expression,  although  under  an  imaginary  form,  must 
(as  we  have  shown  in  last  article)  represent  a  real  quantity, 
although  we  cannot  obtain  it  by  the  ordinaiy  ptocoss  of 
arithmetic 

The  case  of  cubic  equations,  in  which  the  roots  are  oU. 
real,  is  now  called  the  irreducible  ccue. 

It  is  remarkable  that  the  expression 

and  in  general,    ^__^         

where  »  is  any  power  of  2,  admits  of  being  reiluckl  to 
another  form,  in  which  no  impoasible  quantity  \b  found. 

Thus,  »Ja^T^f^\^  Ja-bJ^^  J^a-^^^a^-^t^, 
and  i/a  +  bj~l  +  Ji/a-^b^'^l  - 

V(/s/2fl  +  2Va*  +  6»  +  2i^iri:6*), 
as  is  easily  proved  by  first  squaring  and  then  taking  the 
square  root  of  the  imaginary  formulBB.  But  when  n  is  3, 
it  does  not  seem  thai  such  reduction  cah  possibly  take  placei 
If  each^of  the  surds  be  expanded  into  an  Infinite  series, 
and  their  sum  be  taken,  the  imaginary  quantity  J^  I 
will  vanish,  and  thua  the  root  may  bo  found  by  a  direct 
process. 

SicT.  Xn. — SoLunov  or  Biquadbatio  £quatiun& 

95.  When  a  biquadratic  equation  contains  all  its  terms* 
it  has  this  form, 

where  A,  B,  C,  D  denote  any  known  quantities  whatever. 
We  shall  first  consider  pure  biquadratics,  or  such  as  cou- 
tain  only  the  first  and  last  terms,  and  therefore  are  of  this 
form,  jC*B^r  In  this  case  it  is  evident  t|iat  x  may  be 
readily  had  by  two-  extractions  of  the  .square  root;  by  the 
first  we  find  ^^t^,  and  by  the  second  x^b.  This,  how- 
ever, is  only  one  of  the  values  which  x  may  have;  for  since 
x*mb\  therefore  «'-6*«0;  but  x*~b*  may  be  resolved 
into  two  factors  «*  -  6*  and  x*  +  6^,  each  of  which  admits  of 
a  similar  resolution;  for  x*  -  6'  -i  (x  -  6)(x + b)  and  x*  +  ^^ 
—  (x  -  6  V  ■  !)(*+ ^  V -  !)•  Hence  it  appears  that  t^c 
equation  xf  -  6*  -*  0-  may  also  be  expressed  thus 

(x-6)(x+6Kx-6Vri)(x  +  6V~l)-0; 
so  that  X  may  have  these  four  values, 

+  6,         -ft,         +ft-/^l,         -.JV~^ 
two  of  which  are  real,  and  the  others  imaginary. 

96r.  Next  to  pure  biquadratic  equations,  in  respect  of 
easiness  of-  resolution,  are  such  as  want  the  second  and 
fourth  terms,  and  therefore  have  this  form, 

These  may  be  resolved  in  the  manner  of  quadratic  equa 
tions;  for  if  we  put  y«x*,  we  have 

from  which  we  find  f^— — ^  ,  and  therefore 


»-*y 


-g*V^-4j 


97.  When  a  biquadratic  equation  has  aU  its  terms,  the 
manner  of  resolving  it  isoiot  so  obvious  as  in.  the  two  fpr- 
mer  cases,  but  its  resolution  may  be  always  reduced  to  that 
of  a  cubic  equation.    There  are  various  .methods  by  which 


|i]aincd  more  fnlly  in  his  EUvMnU  of  Afyebra. 

We  have  alieac^y  ezplainod,  Art  92,  how  an  equation 
vhich  is  complete  in  its  terms  may  be  transformed  into 
another  of  the  same  dt^gree,  but  which  wants  the  second 
term;  therefore  any  biquadratic  equation  may  be  reduced 
to  tills  form, 

where  the  second  term  is  wanting,  and  where  p,  q,  r,  de- 
note any  known  quantities  whatever. 

That  we  n)ay  form  an  equation  similar  to  the  above,  let 
OS  assume  jr«  ,Ja+  ji-¥  ^c,  and  also  suppose  that  the 
ktton  Oy  6,  e  denote  the  roots  of  the  cubic  equation 

ihun,  from  the  theoxy  of  equations  we  have 

We  square  the  assumed  f  ormuhi 

y-  ^/a+  Jh^  Jcj 
and  obtain  j^-a  +  fc  +  c  +  2(V«6+  Jac-¥  Jbc)^ 
iir,  substituting  -  F  f or  a  +  6 + c,  and  transposing; 

^  +  P«2{Va6+  V««+  ^/^.- 
Lct  this  equation  be  also  squared,  and  we  have 

since  a6+ac+ic-Q, 

and    Va?c+'v^a6*c+VaJ?=:Va5c(Va+VJ+\^c)='^*'lfc 
the  same  equation  may  be  expressed  thus: 

V  +  2Py«+P«-4Q  +  8^.y. 

Thus  we  lave  tlie  biquadratic  equation 

y*  +  2Py«-8^.y+P«-4Q-0, 

oneof  the  roots  of  which  is  y-  Ja-\-  Jb-¥  JCfWhSSAc^h^c 
are  the  roots  of  the  cubic  equation  s'  +  P^^  +  Qs  * B« 0.. 

98.  In  ordnr  to  apply  this  resolution  to  the  proposed 
equation  y*+;93^+^+r-0,  we  must  express  tlie  assumed 
coefficients  P,  Q,  R  by  means  of  p,  q,  r,  the  coefficients  of 
that  equation.  For  this  purpose,  lot  us  compare  the  equa- 
tions 

y«  +  2Py3-8V5Ry+P*-4Q-0, 
and  it  immediately  appears  that 

2P-pi      -8^-g,     P»-4Q-r 
an  J  from  these  equations  we  find 

p.?    Q-^!:i^.  R-2?. 

^     2'    '^        16    '  64' 

Hence  it  follows  that  the  roots  of  the  proposed  equation 
are  generally  expressed  by  the  formula 

y-  ^/a+  Jb-k-  Jc, 
where  a,  6,  c  denote  the  roots  of  this  cubic  equation, 

But  to  find  each  particular  root,  we  must  consider,  that  as 
the  square  root  of  a  number  may  be  either  positive  or  nega- 
tive, R)  each  of  the  quantities  Ja^  Jb,'  Je  may  have 
either  the  sign  +  or  -  prefixed  to  it;  and  hence  our 
formula  will  give  eight  different  expressions  for  the  root 
It  is,  however,  to  be  observed,  that  as  the  product_of  the 
three  quantities  ^a,    Jh^   Jc  must  be  equal  to  ^  or  to 

•  2 ;  when  q  is  positive,  their  product  must  be  a  nqgative 

quantity,  and  this  can  only  be  effected  by  making  either 
one  or  three  of  them  negative;  again,  when  q  is  negative. 


tiiat  four  of  the  eight  expressions  for  the  rootbdongtotho 
case  in  which  q  is  positive,  and  the  other  four  to  that  in 
which  it  is  ne^tive. 

99.  We  shall  now  give  the  result  Xi  the  pvecedieg  izk- 
vestigation  in  the  form  of  a  practical  rule;  and  as  the 
coefficients  of  the  cubic  equation  whidi  has  been  fooad 
involve  fractions,  we  shall  transform  it  into  another,  in 

which  the  coefficients  are  intc^ecB^  hj  av^^gosing  i--. 

Thus  the  equation 

^^^^^    16        64    " 
becomes,  after  reduction, 

•>-«-2jt>ti^+(p^-4r)i;-5«-0, 
it  also  follows,  that  if  tho  roots  of  the  latter  equatioB 

are  a,  6,  c,  the  roots  of  the  former  are  - ,  4941^  ^ 

our  rule  may  now  be  expressed  thus: 

Let  y^-fjDy^+^y-f  r^O  be  any  biquadratic  eqnatioa 
wanting  its  second  term.     Form  this  cubic  equation 
»»  +  2pi;«-f(p«-4r)»-.j»-0, 

and  find  its  robts,  which,  let  us  denote  by  a,  5,  & 
Then  the  roots  of  the  proposed  biquadratic  equatioQ  v\ 


when  q  is  negative. 


when  q  is  positive, 


100.  As  an  example  of  the  method  of  resoliong  a  U 
quadratic  equation,  let  it  be  required  to  determiiw  tk 
roots  of  the  following, 

«*-25a8-j.60a?-36-0. 
By  comparing  this  equation  with  the  general  f oomila,  «e 
have |>-i  -  25,  jf  •■  +  60,  r «•  - 36 ;  hence 

2p -  -  50,  /»^  -  4r- 769,  j«-  3600, 
and  the  cubic  equation  to  be  resolved  is 

«»-50»«+769tr- 3600-0; 
the  roots  of  which  are  found,  by  the  mles  for  cabns,  to 
be  9,  16,  and  25,  so  that  V<<"3»  ^"^9      «"^*   ^^ 
in  this  case  q  is  positive,  therefore 

B=l/-3-4-5)=-6, 


X 


-3+4+5)= +3, 
=  J(  +  3-4+5)=+2, 
=  i(+3+4-5)=+l. 


101  We  have  now  explained  the  particular  rules  b? 
which  the  roots  of  equations  belonging  to  each  of  the  fust 
four  orders  may  be  determined;  and  this  is  the  greatest 
length  mathematicians  have  been  able  to  go  in  the  direC. 
resolution  of  equations  >  for  as  to  those  of  the  fifth,  and  C 
higher  degrees,  no  general  method  has  hitherto  been  fauoii 
eitiier  for  resolving  them  directiy,  or  reducing  them  u 
others  of  an  inferior  degree. 

It  even  appears  that  the  formulae  which  express  theicoU 
of  cubic  equations  are  not  of  universal  application;  foru 
one  case,  Uiat  is,  when  the  roots  are  all  real,  they  beooic< 
illusory,  so  that  no  conclusion  can  be  drawn  from  thee 
The  same  observation  will  also  apply  to  the  formuhB  fir 
the  roots  of  biquadratic  equations,  because,,  before  theycsa 
be  applied,  it  is  always  necessary  to  find  the  roots  d } 
cubic  equation.  But  both  in  cubics  and  in  biqasdnti: 
equations,  even  when  the  forinulai  involve  no  isoapc^ 
quantities,  and  therefore  can  be  always  applied,  it  is  sen 
convenient  in  practice  to  employ  other  methods,  whidb  v? 
are  hereafter  to 'explain. 


foim  toe  same  numerical  series,  whether  taken  in  a  direct 
or  an  inverted  order,  as  in  this  example, 

ap*  +  JEW*  +  (^o:* + /m:  + 1  =  0 , 
it  may  alleys  be  transformed  into  another  of  a  degree  de- 
noted by  half  the  exponent  of  the  higb^  power  of  the 
unknown  quantity,  if  that  exponent  be  an  even  number; 
or  half  the  exponent  diminishod  by  unity,  if  it  be  an  odd 
number. 

The  same  observation  will  also  apply  to  any  equation  of 
thisform^ 

«* +j9aa*  +  jaV +/»'«  + o*  -  0 . 

103.  That  we  may  effect  >tlie  proposed  transformation 
upon  the  equation 

let  every  two  terms  which  are  equally  distant  from  the 
extremes  be  collected  into  one,  and  the  whole  bo  divided 
by  «*,  then 


Let  us  assume 


^+^+p(^+i)  +  j.O, 


then 


«»  +  2  +  ~-8a,  and««  +  ^-i»- 


Thus  the  equation  rB^  +  ^+p(«  +  -)  +  ^-0, 


»» 


becomes 


1 


and  since      «  +  - 

X 


■  *,  therefore  «*-«x+l  -0. 
Hence,  to  determine  the  roots  of  the  biquadratic  equation 

we  form  the  quadratic 

»"+;»  +  g-2-0, 
and  find  its  roots,  which,  let  us  suppose  denoted  by  z'  and 
/' ;  then  the  four  roots  of  the  proposed  equation  will  be 
found  by  resolving  two  quadratic  equations,  viz. 

104.  It  may  be  observed,  respecting  these  two  quadratic 
equationa,  that  since  the  lost  term  of  each  is  unity,  if  we 
put  a,  a'  to  denote  the  roots  of  the  one,  and  6,  6'  those  of 
the  other,  we  have  from  the  theoiy  of  equations,  aa'«  1, 

and  therefore  a'  -  - ;  also  66'  •»  1,  and  6'  -  t  :  now  a,  a',  6, 
a  0 

6'  are  also  the  roots  of  the  equation 

3^-¥psfi-¥qa^-¥j)X-^l  "O. 

Hence  it  appears  that  the'  proposed  equation  has  this 

property,  that  one-half  of  its  roots  are  the  reciprocals  of 

the  other  half  -,  and  to  that  circumstance  we  are  indebted 

for  the  simplicity  of  its  resolution. 

105.  If  the  greatest  exponent  of  the  unknown  quantity 
in  a  reciprocal  equation  is  an  odd  number,  as  in  this 
ezampley 

«*-l-;w^  +  gra^  +  g«*-l-jMr+l-0, 

the  equation  will  always  be  satisfied  by  substihiting  - 1 
for  X ;  hence,  - 1  must  be  a  root  of  the  equation,  and 
therefore  the  equation  must  be  divisible  bya:+l.  Ac- 
cordingly, if  the  division  be  actually  performed,  we  shall 
have  in  the  present  case 

«*  +  (p-l>c«-(;>-?-l>«»  +  (p-l>r+l-0, 

another  reciprocal  equation,  in  which  the  greatest  exponent 
of  X  ia  an  even  number,  and  therefore  resolvable  in  the 
manner  we  have  already  explained. 

106.  As  an  application  of  the  theoiy  of  reciprocal  equa- 
tionsy  let  it  be  proposed  to  find  x  from  this  equation. 


£«very  expression  ox  tne  xorm  ^  -h  i  xs*  divisible  by  « -f  t 
when  n  is  an  odd  number.  In  the  present  case,  the 
numerator  and  denominator  being  divided  by  » 4- 1 ,  the 
equation  becomes 

and  this  again,  by  proper  reduction,  beqomes 

(a-l)a:*.h(4a-H):B»-|.(6a-l)r'  +  (4a+l)«  +  a-l-0j 

J       ^'  4a-H         6a- 1 

and,  puttmg  />--jrT'^"~jri » 

a  reciprocal  equation,  resolvable  into  two  quadratics. 

Equations  which  have  Equal  Roots. 
107.  When  an  equation  has  two  or  more  equal  roottt, 
these  may  always  be  discovered,  and  the  equation  reduced 
to  another  of  an  inferior  degree,  by  a  method  of  rasolution 
which  is  peculiar  to  this  class  of  equations. 

Although  the  method  of  resolution  we  are  to  employ 
will  apply  alike  to  equations  of  every  d^ee,  having  equal 
roots,  yet,  for  the  sake  of  brevity,  we  shall  take  a  biqua- 
dratic equation, 

a?*  +  ja»*  +  j«*  +  ra; -I- «  -  0 , 
the  roots  of  which  may  be  generally  denoted  by  a,  6,  e, 
and  d.     Thus  we  have,  from  the  theory  of  equatiums 
{x  -  aXx  -  b)(x'  c){x  ^  d)^ai*  -irpafi  +  qj^  +  rz  +  9. 
Let  us  put 

A  «  («  -  a)(x  -  6)(:r  -  c),  A"  *  (x  -  a)(x  - 
A'  -  (i:  -  a)(x  -  b)(x  -  d),  A'"  « (x  -  b){x  - 
then,  by  actual  multiplication,  we  have 
A    =a^-a)      +a6) 

A'  =«'-al 


'C)(X^,J), 

-c)(jp.  d)i 


A'sa^-a 


'-a)      +06) 
-6}  7^  +  ad)i 


H! 


+  CC  \ 

A-"-!c»-6; 

-d)       +Cd) 

and  taking  the  sum  of  these  four  equations ; 


+  6c) 
x«+Wja:-6cd: 


A+A'-hA"+A'" 


=  4a:3-3a 

-3c 
-3rf 


+  2ab 
i+2ac 
+  2ad 
+  26c 
+  26d 
+  2cd 


-060 

,'alMi 

'  ^acd 

^hed. 


But  since  a,  6,  e,  d  are  the  roots  |{  the  equation 
«• -I- pa? -h  9a? + rx -I- s  =  0 , 
we  have  -3(a-»-6-hc+d)=3j3, 
2{ab-¥ac+ad+hc+bd'hed)  =  2q, 
-  (a6c -I- a6d -h  ocd -H  6cd)  =  r ; 
A+A'+A"+A"=4x?-»-3i)x*+2fc+r. 
This  result  expressed  in  its  most  general  form  is  fir 
follows : — ^Let  A-represent  the  product  of  all  the  difieremnt 
«  -  a,  &c,  except  one,  2A,  the  sum  of  all  such  products , 
then2A-r.«*-'  +  (»-l)pa:-«-h(a-2)jx*-*4   &a 

108.  Let  us  now  suppose  that  the  proposed  biquadratic 
equation  has  two  equal  roots,  or  a  »  6;  theme  -  a-»»-  A, 
and  since  one  or  other  of  these  equal  factors  enters  each 
of  the  four  products  A,  A',  A",' A'",  it  is  evident  that 
A + A' + A"  -h  A'",  or,4x*  +  3px*  +  3^«  -I-  r  must  be  divisible 
by  ;p-a,  or  ^-6.  Thus  it  appears  that  if  the  proposed 
equation 


UU9  equaiiiuny 

for  when  tihe  first  of  these  equations  Is  diTisible1>7  («  -  of, 
the  latter  is  neoessaifly  divisible  by  jp  -^.o. 

Let  us  next  suppose  that  the  proposed  equation  has 
three  equal  roots,  or.a«>&«e^  then,  two  at  least  of  the 
three  equal  factors  a;  -  a,  x-  6,  «  -  e,  most  enter  each  of 
the  four  products  A,  A\  A",  A'",  it  is  evident  fliat 
A+A'  +  A"  +  A"',  or  4««  +  3;w'  +  2yjr  +  r  must  be  twice 
divisible  hy  x^cl  Hence  it  follows'  that  as  often  as  the 
proposed  equation  hss  three  equal  roots,  two  of  them  must 
also  be  equal  roots  of  the  equation ' 

4a:»  +  3px*+2gra?  +  r-0. 

109.  Proceeding  in  the  same  manner,  it  may  be  shown, 
that  whatever  number  of  equal  roots  are  in  the  proposed 
equation 

**+^  +  jai*  +  rx  +  «-0, 

they  will  remain,  except  one,  in  this  equation 

4«*  +  3p«»  +  25a:  +  r-0, 
which  may  be  derived  from  the  former,  by  multiplying 
each  of  its  terms  by  the  exponent  of  x  in  that  term,  and 
then  diminishing  the  exponent  by  unity. 

110.  If  we  suppose  that  the  proposed  equation  has  two 
equal  roots,  or  a  a  6,  and  also  two  other  equal  roots,  or  c-cl, 
then,  by  reasoning  as  before,  it  will  appear  that  the  equa- 
tion derived  from  it  must  have  one  root  equal  to  a  or  6, 
and  another  equal  to  e  or  d ;  so  that  when  the  former  is 
divisible  both  by  («-a)^  and  («-c)',  the  latter  will  be 
divisible  by  (»  -  a)  (a:  -  e), 

111.  As  a  particular  example,  let  us  taJke  this  equation, 

,  a*  -  13jc*  +  67x8  -  171««  +  218a;  -  108  -  0 , 

m4  ftpply  to  it  the  method  we  have  explained,  in  order  to 
discover  whether  it  has  equal  roots,  and  if  so,  what  they 
are.  We  must  seek  the  greatest  common  measure  of  the 
proposed  equation  and  th^  other  equation,  which  is  formed 
agreeably  to  what  has  been  shoJVn  (Art.  109), 

5aj*  -  52*8  +  201««  -  342*  +  216  -  0 ; 

and  the  operation  being  performed,  we  find  that  they  have 
a  conmion  divisor,  d^-8a:8^21a;- 18,  which  is  of  the 
third  decree,  and  Consequently  may  have  several  factors^ 
Let  us  uierefore  tiy  whether  the  last  equation,  and  the 
following, 

20««  -  166a«  +  402x-  342  •  0 . 
which  is  derived  from  it  by  the  same  process,  have  any 
common  divisor;  and,  by  proceeding  as  before,  we  find 
that  they  admit  of  this  divisor,  x '-  3,  which  is  also  a 
factor  of  the  last  divisor,  s^-Sa^-i-  21a;  -  18 ;  and  therefore 
the  product  of  the  remaining  factors  ih  immediately  lound 
by  division  to  be  aj*  -^x  +  6,  which  is  evidently  resolvable 
iiito  a;  -  2  and  «  -  3 . 

Thus  it  appears  that  the  common  divisor  of  the  original 
equation,  and  that  which  is  immediately  derived  from  it, 
is,(ap-2)  («-3)*;  and  thtt  the  common  divisor  of  the 
second  and  third  equations  ^jb  a; -3.  Hence  it  follows 
that  the  proposed  equation  has  (c  -  2)'  for  one  factor,  and 
(«  -  3)8  for  another  factor,  and  may-therefore  be  expressed 
thus,  («-2)>  («-3)8-0.  The  truth  of  thiff  conclusion 
may  be  easily  verified  by  multi}>licatioQ.  The  five  roots 
are  2,  2,  3,  3,  and  3. 

112.  The  property  proved  in  Art  107  enables  us  to 
•  establish  numerous  relations  between  the  coefficients  and 

roots  of  an  equation,  in  addition  to  liie  fundamental  one 
established  in  Art  79,  such  as  the  following^— 
Since  sf+par-»+5af-«+  &c.-.(*-o)(«-l^j  («-«)&& 


I 


by  division 

fiaf».+  (g-l)pa!"«  +  (n-2)gaC-»+fa. 

»-a     x-a     «-c 

where  S^,  S|,  S„  ^,  are  the  sums  of  the  first,  neoDd, 
third,  itCf  powers  of  the  roots  of  the  equatioa 
Multiplying  out  and  equating  coefficients,  we  getr^ 

--l}psSj+fq9 

S-2)g=8,-hj»i+«5 
-3)r«S,+i>S,+jS^+ 

&&a&C. 

Of  Si+p=0 

8,+pSj+2^=0 
8i+pS,+gS|+3r»Q 

JTa^  1.  As  a  particular  caae^  take  the  cdUe  eqantui 
s^  +  ^+r-O 

Here  S.sO 

S,+2g=0 

8,  +  3f=:0 

Sj+oSj+fSj-O 

The  last  may  be  written — 

h 
6 

ie.,  if  a  +  5  +  6-0,  thenwiD 

a«+W+c»    gHy-t-c»    fl^+y-h^ 

6        ■        3         •        « 

From  S| + jSi+rSi-O,  we  get 


.^.|.|. 


Or 


8 

3 


\ka,dsc 


•    7      6.     2' 
Fx,  2.  Take  the  biquadratic  equatiani 
a*+s^+nB+ssO 


Here 


Si=0 

S,+Sg*0 

S,+3rsO 

Sj+5S,+rS,«0 

*  2^^*      3 

§!«§»     §1; 
6      3*2 


S.-S,. 


t.e.,  if  a  +  5+c+rf»0, 


then 


rf+ft'+cs+ip 


3 


2 


Equxtionb  whose  Boots  ass  Rational 


113.  It  has  been  shown  in  Art  79,  that  the  last  if^ 
of  any  equation  is  always  the  product  of  its  roots  tck-s 
with  contrary  signs.  Hence,  when  the  roots  aie  tatioL^ 
they  may  be  discovered  by  the  following  rale: 

Bring  all  the  terms  of  the  equation  to  one  side;  £c-i 
all  the  divisors  of  the  last  term,  and  substitute  them  so 
cessively  for  the  unknown  qu^nti^.  Then  each  diwVt 
which  produces  a  result  equal  to  0,  is  »  root  d  i^ 
equation. 

JS^x.  L6t«8-4a^-7«-f  10->0. 


EQUAL  &OOTS.] 


ALGEBRA 


553 


The  divisore  of  10,  the  last  tenn,  are  1,  2,  5,  10,  each 
d  which  may  be  taken  either  positively  or  negatively;  and 
these  being  sabstituted  suocespivelv  for  x  we  obtain  the 
following  results:  i 

Bjrputting  +lforXy  1-4-7+10=  0, 
-1,  -1-  '  4+  7+10=  12, 
+2,  8-/l«-14-l:10=-12, 

-2,         -8-   16+14+10=       0, 
+  5,         125-100-36+10=       0. 

Here  the  divisors  which  produce  results  equal  to  0  are 
+  1,  -2,  and  +5;  therefore  these  are  the  three  roots  of 
the  proposed  equation 

Sect.  XIV.  Solution  of  Equations  by  Appbozi- 

MATION 

114.  When  the  roots  of  an  equation  cannot  «be  accu- 
rately expressed  by  rational  numbers,  it  is  necessary  to  have 
recourse  to  methods  of  approximation ;  and  by  chese  we 
can  always  determine  the  numerical  values  of  the  roots  to 
as  great  a  degree  of  accuracy  as  we  please. 

The  application  of  methods  of  approximation  is  rendered 
easy  by  means  of  the  following  proposition : 

If  two  numbers,  either  whole  or  fractional,  be  found, 
which,  when  substituted  for  the  unknown  quantity  in  any 
equation,  produce  results  with  contrary  signs,  we  may 
conclude  that  at  least  one  root  of  the  proposed  equation 
is  between  those  numbers,  and  is  consequently  real 

Let  the  proposed  equation  be 

«S-5a:8+10jr-15-0, 

which,  by  collecting  the  positive  terms  into  one  sum,  and 
the  negative  into  another,  may  also  be  expressed  thus, 

a3  +  10j:-(5jc«+15)  =  0; 

then,  to  determine  a  root  of  the  equation,  we  must  find 
such  a  number  as,  when  substituted  for  x,  will  render 

ar5+10*  =  5x2  +  15. 

Let  us  suppose  x  to  increase  and  to  have  every  degree 
of  magnitude  from  0  upwards  in  the  scale  of  number  ; 
then  J?  +  10a:  and  5j^  +  15  will  both  continually  increase, 
but  with  different  degrees  of  quickness,  as  appears  from 
the  following  table : — 

Successive  values  of  x ;  0,    1,    2,    3,      4,      5,      6,  Ac 

of  x^-\'\Ox;  0,  11,  28,  57,  104,  175,  276,  Ac. 

of  5a?+15;  15,  20,  35,  60,    95,  140,  195,  <fec. 

By  inspecting  this  table,  it  appears  that  while  x  increases, 
from  0  to  a  certain  numerical  value,  which  exceeds  3,  the 
positive  part  of  the  equation,  or  x'  +  lOx,  is  always  less  than 
the  negative  part,  or  5x^  + 15 ;  so  that  the  expression 

«»+ 10x-(5*5?  +  15)  or  a:*- 5*8+ lOx- 15 
must  necessarily  be  negative 

It.  also  appears,  that  when  x  has  increased  beyond  that 
numericaV  value,  and  which  is  evidently  less  than  4,  the 
positive  part  of  the  equation,  instead  of  being  less  than  the 
negative  part,  is  now  greater,  and  therefore  the  expression 

a»-5u^  +  10jp-15 

ia  changed  from  a  negative  to  a  positive  quantity. 

Hence  we  may.  conclude  that  there  is  some  real  and 
determinate  value  of  x,  which  is  greater  than  3,  but  less 
than  4,  and  which  will  render  the  positive  and  negative 
parts  of  the  equation  equal  to  one  another ;  therefore  that 
value  of  X  must  be  a  root  of  the  proposed  equation ;  and 
as  what,  has  been  just  now  shown  in  a  particular  case  will 
readily  apply  to  any  equation  whatever,  the  truth  of  the 
proposition  is  obvious. 

115.  From  the  preceding  proposition  it  will  not  be 
difficult  to  discover,  by  means  of  a  few  tiials,  the  nearest 
integers  to  the  roots  of  any  proposed  numerical  equation  ; 


and  those  being  found,  we  may  approximate  to  the  root9 
continually,  as  in  the  following  example : 

«*-4*»-34?  +  27-0. 

To  determine  the  limits  of  the  roots,  let  0,  1,  2,  3,  ^ 
be  substituted  successively  for  x ;  thus  we  obtain  the  fol* 
lowing  corresponding  results : 

Substitutions  for  x,  0,      1,     2,     3,      4^ 
Results,  +27, +  21, +  6, -9, +  15. 

Hence  it  appears  that  the  equation  has  two  real  roots, 
one  between  2  and  3,  and  another  between  3  and  4. 

That  we  may  approximate  to  the  first  root,  let  us  sup- 
pose d?«  2+ y,  where  y  is  a  fraction  less  than  unity,  And 
therefore  its  second  and  higher  powers  small  in  com- 
parison to  its  first  power :  hence,  in  finding  an  approxi- 
mate value  of  y,  they  may  be  rejected    Thus  we  have 

««=+16+32y,  &c 
-4x»=-32-48y,  &a 
-3i  c-  6-3y 
+  27  =+27 


Hence  0  ss      5  -  19y  nearly, 

and  y>B--s'26;  therefore,  for  a  first  approximation  we 

have  «»  2 -26. 

Let  us  next  suppose  ««2'26+y';  then,  rejecting  as 
before  the  second  and  higher  powers  of  y  on  account  of 
their  smaUness,  and  retaining  three  decimal  places,  we  have 

j^- ji|5-«..0075,andar-2-26+y'-2-2675.    This  value 

of  «  is  true  to  the  last  figure,  but  a  more  accurate  value 
may  be  obtained  by  supposing  a;-* 2*2675 +  y",  and  pro- 
ce<^ng  as  before. 

116.  The  method  we  have  hitherto  employed  for  approxi- 
mating to  the  roots  of  equations  is  known  by  the  name 
of  the  method  of  successive  sttbstittUions,  and  was  first 
proposed  by  Newton.  It  has  been  since  improved  by 
Lagrange,  who  has  given  it  a  form  which  has  the  advan- 
tage of  showing  the  progress  made  in  the  approximation 
by  each  operation.  This  improved  form  we  now  proceed 
to  exphiin. 

Let  a  denote  the  whole  number  next  less  to  the  root 

sought,  and  -  the  fraction,  which,  when  added  to  a,  com- 
pletes the  root ;  then  x  —  a  +  - .     If  this  value  of  d?  be  sub> 

stituted  in  the  proposed  equation,  a  new  equation  involving 
y  will  be  had,  which,  when  cleared  of  fractions,  will  neces- 
sarily have  a  root  greater  than  unity. 

Let  6  be  the  whole  number  which  is  next  less  than  that 

root;  then,  for  the  first  approximation,  we  have  x^a  +  'z. 

But  b  being  only  an  approximate  value  of  y,  in  the  same 
manner  as  a  is  an  approximate  value  of  x,  we  may  suppose 

y  =  6  +  -> ;  then,  by  substituting  6  +  -,  for  y,  we  shall  have 

a  new  equation,  involving  only  y^,  which  must  be  greater 
than  unity.  Putting  therefore  b'  to  denote  the  next  whole 
number  less  than  the  root  of  the  equation  involving  y',  we 

have  y  «  ^  +  T/ ;  and  substituting  this  value  in  that  of  x^ 

the  result  is 


af«a  + 


>4 


for  a  second  approximate  value  of  x. 

To  find  a  third  value,  we  may  take  y'«6'  +  -;j,  and  i 
on,  to  obtain  more  accurate  approximations. 


the  number  of  unknown  quantities  exceeds  the  number  of 
equations,  that  question  will  admit  of  innumerable  solu- 
tions, and  is  therefore  said  to  be  indeterminate*  Thus,  if 
it  be  required  to  find  two  numbers  subject  to  no  o^her  limi- 
tation than  that  their  sum  be  10,  we  have  two  unknown 
quantities  x  and  y,  and  only  one  equation,  viz.  x  +  y  » 10, 
which  may  evidently  be  satisfied  by  innumerable  different 
values  of  x  and  y,  if  fractional  solutions  be  admitted.  It 
b,  however,  usual,  in  such  questions  a^  this, 'to  restrict 
values  of  the  numbers  sought  to  positive  integers,  and 
therefore,  in  this  case,  we  can  have  only  these  nine  solu- 
tions, 

«-l,  2,3,4,6,6,  7,8,9; 

y-9,  8,  7,  6,  6,  4,  3,  2,1; 

which  indeed  may  be  reduced  to  five;  for  the  first  four  be- 
come the  same  as  the  last  four,  by  simply  changing  x  into 
y,  and  the  contrary. 

118.  Indeterminate  problems  are  of  different  orders, 
according  to  the  dimensions  of  the  equation  which  is 
obtained  after  all  the  unknown  quantities  but  two  have 
been  eliminated  by  means  of  the  given  equations.  Those 
of  the  first  order  lead  always  to  equations  of  tMa  f orm^ 

ax+by^Cf 

where  a,  &,  c,  denote  given  whole  numbers,  and  x,  y,  two 
numbers  to  be  found,  so  that  both  may  be  integers.  That 
this  condition  may  bd  fulfilled,  it  is  necessary  that  the 
coefficients  a,  6,  haye  no  common  divisor  which  is  not  also 
adiyisor  of  c;  for  if  a«-m^and  b^mCf  ihtnax  +  by^mdx 

-{■mey^c,  and  dx+ey  -:-;  hiAd,  0,  x,  y,  are  supposed  to 

be  whole  numbers,  therefore  —  is  a  whole  uumber;  hence 

In  must  be  a  divisor  of  e. 

We  proceed  to  illustrtiite  the  manner  trf  resolving  inde- 
terminate equations  of  the  first  order,  by  some  numerical 
examples. 

Ex,  1.  Given  2«'+  Zy  «  26,  to  determine  x  and  y  In  whole 
positive  numbers. 

Fh>m  the  given  equation  we  have  jg»     T  '  —  12  -y  »- 

^^^.    Kow,  since  x  must  be  a  whole  number,  it  follows 

that  ^^r—  must  be  a  whole  number.     Let  us  assume  ^^^^ 
2  2 

-  *,  then  y  •  1  +-22;  and  « -» 11  -  3«,  where  t  might  be 
any  whole  number  whatever,  if  there  were  no  limitation  as 
to  the  signs  of  x  and  y.  But  since  these  quantities  are 
required  to  be  positive,  it  is  evident,  from  the  value  of  y, 
that  t  must  be  either  0  or  positive,  and  from  the  value  of 
X,  that  it  must  be  less  than  4;  hence  z  may  have  these 
three  values,  0,  1,  2,  3. 

If«-»0,         ««1,         ,«2,         s=3; 
x=8,        a?«6,        ar«2, 
y»3,*       y  =  6,        y«7. 
£x.  2.  It  is  required  to  find  all  the  possible  ways  in 
which  X60  can  be  paid  in  guineas  and  moidores  only. 

Let  X  be  the  number  of  guineas,  and  y  the  number  of 
moidores.  Then  the  value  of  the  guineas,  expressed  in 
shillings,  is  21x,  and  that  of  the  moidores  27y;  therefore, 
from  the  nature  of  the  question,  21x+ 27y  «  1200,  or, 
dividing  the  equation  by  3,  To:  +  9y  »  400;  hence,  proceed- 
ing as  before,  we  obtain 

y«7t;-3, 
a:-61-9tt. 

From  the  ^uo  of  x,  it  appears  that  v  cannot  exceed  6^ 
and  from  the  value  of  y,  that  it  cannot  be  le8§  than  1. 


ThenT*^^*' 


y-  4^11,18,25,32,39. 

1 1 9.  In  the  foregoing  example^  the  unknown  qnutiUes 
X  and  y  have  each  a  determinate  number  of  pomtive  nhes, 
and  this  will  evidendy  be  the  case  as  often  as  the  proposeo 
equation  is  of  this  fonn,  ax+by**e.  If,  howeTer,6bQ 
negative,  that  is,  if  the  equation  be  of  this  form,  ax- (j 
«  c,  or  ox  -*  &y  +  e,  we  shall  have  questions  of  a  diffeicBt 
kind,  admitting  each  of  an  infinite  number  of  solutioca, 
these,  however,  may  be  resolved  in  the  same  manner  as  tb 
preceding. 

120.  If  an  equation  were  proposed  involving  three 
unknown  quantities, as<»r+6y+a»€<^by transposidon «e 
have  ox-f  6y«(2-cf,  and,  putting  c{-a«c',az-)-6yB.'. 
From  this  last  equation  we  may  find  values  d  x  and  >  <i 
this  form, 

« — mr + nc',  y — «  r -nt  V, 
or  a; «  mr + n{d  -^),  y  «  m'r + n{d  -  a); 

where  z  and  r  may  be  taken  at  pleasnreu  except  in  ao  fa: 
as  the  values  of  x,  y,  t,  may  be  required  to  be  aD  posiu^: 
for  from  such  restriction  the  values  of  z  and  r  maj  be  6.: 
fined  within  certain  limits  to  be  determined  from  the  fi:i 
equation. 

121.  We  proceed  to  indeterminate  problems  of  theiec-K 
degree:  limiting  ounelves  to  the  consideration  of  th^ f- 
mulay'  —  a  +  ftx  +  cj:^,  where  »  is  to  be  found,  sotii:; 
msLy  be  a  rational  quantity.  The  possibility  of  resic- : 
the  proposed  formula  a  square  depends  altogether  upc:'. 
coefBciefits  <ifb,c',  and  there  are  four  cases  of  thepr.l . 

.  the-  solution  of  each  o(  which  is  connected  with  some  :f - 
liarity  in  its  nature. 

Case  1.  Let  a  be  a  square  number}  then,  putting  r::  1 
a,  we  have  y^^g^  +  bx+ csc^.  Suppose  Vy* + Ajt + cr  «;• 
mxj  then  y*  +  6a;  +  dc*—y^+ 2yjiM?-n»V,  or  Jif-" 
2gmx + «tV,  that  is,  ^ + ex  ->  2yni + w^x;  hence 

Case  2.  Let  c  be  a  square  number  «y*j  ttcn,  p^r^t  1 
Ja+bxTg^^in+yx,  we^d  a-»-&c+yV»«*+-'.^ 
+ y  V,  or  a  -J-  ^jc — «*  -h  2mffx;  hence  we  find 

Cast  3.  When  neither  a  nor  c  is  a  square  number,  f  - 1 
the  expression  a  +  bx-\-c3fi  can  be  resolved  mto  two  rj^  ;- 
factors,  as  f-^yx  and  A  -I-  ibc,  the  irrationality  may  hi  i^'^ 
away  as  f pUows  ; ^.________ 

Assume  *Ja -¥  bx  +  cx^ '^  >J{f + ^ar)(A  + 1«) » »»t^'.^ ' 
Uien  (/-hy«)(A+Aar)«m2(/+yx)«,  or  A-i-fcc-«W' 
hence  we  find 

and  in  all  these  formuls  m  may  be  taken  at  pleasan 

Case  4.  The  expression  a  +  Ar + a?  may  be  tnnsfcn:^ 
into  a  square  as  often  as  it  can  be  resolved  into  tw  :^ 
one  of  which  is  a  complete  square^  and  the  other  a  Yf^ 
of  two  simple  factors;  for  then  it  has  this  fonn,  r*i 
where  p,  q,  and  r  are  quantities  which  contain  do  f^ 
of  X  higher  than  the  first  Let  tu  assume  J^Tf- 
mq;  thus  we  have  p*  +  9r=p24-2«pj^-hj»VaBdf«*' 
•fr  m\  and  as  this  equation  involves  only  the  fiist  p^l 
of  Xf  we  may  by  proper  reduction  obtain  from  it  n^ 
values  of  x  and  y,  as  in  the  three  foregoing  czaes. 

The  application  of  the  preceding  general  metbods  d  ^* 
iution  to  any  partioolar  case' is  very  easy;  wedbaB*^. 
fore  conclude  with  a,  single  example. 


Let  a'  be  the  given  square  niunber,  i&nd  x^,  ^,  the  nnm- 
bcra  required ;  then,  by  the  question,  f^+y'^a^,  and  y.*» 
Jcfi^^.  This  equation  is  cfvidently  of  such  a  fonn  as  to 
t)e  resolvable  by  the  method  employed  in  case^  1.  .  Accord- 
ingly,  by  comparing  Va*  -  a:* 'with  the  general  expression 
Jg^+bx+a^,  we  have  ^  =  a,  6  =  0,'c—  -  1,  and  substi- 
;utiiig  these  values  irf  the  formulnrand  alsb  -  it  for  -f  m, 
vefind 

f  a-fi^f  1;  there  results  ««f  2»,  y«.n^-l,  a»n*+l. 
4ence  if  r  be  an  even  number,  the  tluree  sided  of  a  rational 

ight-angled  triangle  are  '•,(5)  -  ^ifo)  +  !•     If  r  be  an 

dd  number,  they  become  (dividing  by  2)  r,  — ^ ,  — r- 

For  example,  if  r « 4;  4,  4  —1,  4  + 1,  or  4,  3,*^  ffre  the 
ides  of  a  right-angled  triangle;  if  ra?,*?,  24,  25  are  the 
ides  of  a  right-angled  txjangle. 

Sect.  XYL — Theorems  of  ExPAiraiON.  • 

1.  Binomial  Theorem, 

122.  To  demonstrate  this  theorem,  which  has  for  its 
bject  the  expansion,  of  (rf+«)"  in  the  fprm  P+Q.a?+ Ajc* 
•Bx^  +  i&a,  we  shall  ficst.find  P  and  Q;  and  tiien  de- 
irmine  the  other  coe£3cients  A,  B^&a  in  terms  of  £ 

(10(a-^-)--{a(l+i)}'«a-(l+^y, 

beJDg  assumed  that  the  power  of  a  product  is  the  pro- 

let  of  the   powers   of   the  factors,  whatever   be  the 

dex, 

(2.)  Let  n  be  a  whole  number.     Since 


(l+x)«=l  +  2a:+jp« 


•  1  +  3a:  +  &oi ; 

we  assume  (1  +  «)*"*  «1  +(n-l)«  +  &c,  and  multiply 
th  sides  by  1  +0;,  we  shall  obtain  (1  4'j;)*al  +nx  +  &c.; 
lence  our  induction  is  complete  to  prove  that  tBe 
mericaJ  of  coefiicient  x  is  the  same  as  the  index. 

(3.)  Let  It  be  a  positive  fraction  -  •     We  may  take 


(1  +  x)?-   l-hQx  +&C. 


■Qa:  +*c.)', 
l-^^  +  &c.-  l-f9Qa;  +  &c.     (Case  2.) 

[4.)  If  n  be  negative  «  -m 

■■  1  -  WW  +  &c.  by  division, 
nee,  generally  the  numerical  coc^cieut  of  x  is  the  same 
the  index. 

To  obtain  A,  B,  &c.,  ih  terms  of  the  first  and  second 
US,  we  break  up  x  into  two  parte,  y,  2r,  which  enables 
to  write  the  expression  1  +  a:  in  two  different  ways: 
retaining  the  parts  of  x  in  connection ;  2d,  dissevering 
m.  In  the  first  form  we  simply  multiply  put,  and 
s  exhibit  a  result  not  dependent  on  the  properties  of 
Index,  except  in  so  far  as  relates  to  the  first  and  second 
US.      In  ibo  second  form  we  apply  the  properties  of  an 


perty  of  an  index  than  the  former,  is  more  determinatf ^ 
than  the  other.  Jhe  eomoarison  of  the  two  results  cp9- 
plet^  th^  demonstration. 

L     (1 +»)•«(! +y+»)^ 

■  l+n(w+«)    +A(Y+«y  +  B(y+t)»+&^ 
«l+ny4vAy»  +B^    +&C. 
+n«  +  2A3p-f-3By*»+&c 

ILXi+«)'«(i+y+«)*-(r+«+y)» 

■(i+.)-(i+j^,)' 

=  (1 +»>»+n(l +«)"-»»+ A(l +»)-y+ Ac. 
«i    l+fiy  +Ay»+&c 

+  Tw + n(n  -  l>y + A(n  -  2>iy»  +  Ac 

+  &C  +  &C.  +&C,      ' 

Now,  as  these  two  expansions  are  the  expansions  of  the 
same  thing  in  the  same  form,  the  coefficients  of  «,  ty,  ty^p 
dec,  must  be  the  same  in  Foth.     Comparing  them,  we  get 

»-n,  2A-n(»-  1),  3B-A(«-2)  &c 
A     «il£D    R     A(n-2)     n(n^l)(n>2) 
^"    I.S    '  3  1.2.3 

&&«&&;  and  finally,  whatever  n  be, 

(1 +*)•- 1 +«»+ =^>^ +2iii^;^>x»  +  &a 

Cor.  I.  If  n  is  a  positive  whole  number,  ihe  series  is 
finite,  since  every  t^rm  after  the  (n  +  l)th  will  involve  n  -  » 
as  a  factor. 
'  Cor.  2.  Since  the  coefficients,  when  the  index  ii  a  whole 
number,  are  the  results  of  simple  multiplication,  they  are 
necessarily  whole  numbers,  t.e.,  any  such  expression  as' 

^  7  i  .T'    is  ft  whole  number  when  it  is  such 
1.2.3 

Cor.  3.^he  sum  of  the  numerical  coefficients  is  2  ,  for 
it  is  equal  to  (1  + 1)*,  as  will  appear  if  we  write  1  for  x. 

Cor.  4.  The  sum  of  the  coefficients  in  the  even  places 
is  equal  to  the  sum  of  the  coefficients  in  the  odd.  This 
will  appear  if  we  write  -  1  in  place  of  x. 

Cor.  5.  If  the  index  is  a  whole 'number,  the  coefficients 
frqm  the  end  are  the  same  as  those  from  the  beginning;  for 
they  occur  at  the  beginning  of  (•2;  +  1}*  in  the  same  positions 
as  at  the  end  of  (1  +  x)«. 

Cor.  6.  The  product  1.2.3 r  (3  sometimes  expressed 

by  the  abbreviated  form  |  r^  With  this  notation  the  coeffi- 
cient of  af  in  (1  +  «)■  may  be  written      lii^r  * 

Cor.  7.  The  sum  of  the  squares  of  the  coefficients  of/ 
(1  +«)•  ia  the  coefficient  of  «■  in  the  expansion  of  (1  +*)*• 

|2n 
and  IS  equal  to  jf^  • 

Examples. 
&.  1.(1 +*)-•- I +  —  a:+-^—;r»+~j-^3 

-1-2j:  +  3x«-4x'  +  &c 
generally      (1  +af)-"«l  - »w:  +  ^y^" «* - &c 

and  (1 -«)-•- l+fix  +  ^^^-^aj^  +  Ac. 

Ex.  2.  Find  the  coefficient  of  x'  in  ^»  +  «•  +  Jb*  ♦  X* 
The  expression  may  be  written 


The  coefficient  roqaired  is  therefore  that  of  «*  in  ^e 
last  factor,  viz.  6. 

^*.8.Findthe8amofl+2ii+3'5&i:^+4'5fiV^^ 

By  writing  1  + 1  for  2,  1  +  2  for  3^  &c,  this  aeries  may 
be  broken  up  into  the  snm  of  1  +11+^'^'^ '  +  &c. 


and 


+  2'!^)  +  &o. 


l.S 


The  tatter  i.  »{  I  t'^T^  +i»lifc:S+&c  } 
/.  the  sum  required  is         2"  +  »2^~* 
£x.4.  Findthesumof  l+i«  +  5^^^J^^  +  &a 
Multiply  by  n  + 1 ;  the  product  is 

1.2  1.2.3 

.••  the  sum  required  is  — — r— 

Ex.  5.  If  ar^  denote  the  product  x{m  -  1)(«^  2)  .  « 
[x-r+l)  whatever  be  r,  and  a  similar  notation  be  ajpplied 
to  y,  and  {x + p),  then 

Wehave(l  +  a)'-l+aria  +  ^a«  +  j-^o»  +  to 

(1  +a/- 1  +y,a  +  -J^  «'  +  *^ 
(1  +  a)*+»  -  their  product 
But  (1  +  ay^  - 1  +  (a; + y)»a +^jfe^  a« +&a. 

Equating  coefficients  of  a*  in  the  two  expressions  for 
(1  +  aY"^,  and  multiplying  by  1  .  2  ...  n^  the  required 
result  is  obtained. 

JSx,  6.  If  a;  and  n be  less  ihan  1,  then  (1  +xy< (1  +ito). 

For(l+*)*-l+«»+^!^:^a!»+ 

Ex,  7.  On  the  same  hypothesis  (1  +«)*<r-^^ 

Prove  that.  (1  +d;)~*>l  *iu;  exactly  as  in  the  last 
example. 

Ex.S.  If  «<l;  »:>r<r  +  l;  then(l+«)»>the  sum 
of  the  first  r  + 1  terms  of  the  expansion;  and  <  the  sum 
of  the  first  r.+2  terms. 

Ex.  9.  The  difference  between  the  sums  of  the  squares 
of  the  even  coefficients  of  the  expansion  of  (1  +«)*,  when 
» is  an  even  whole  number,  and  the  sum  of  the  squares 

of  the  odd  coeffidents  is/  ~  1)^/1!^^. 

2.  Logarithmus  Thsorent, 
123.  The  definition  of  a  logarithm  is  precisely  the  same 
iS  that  of  an  index  or  exponent  (Art.  21)  viz. — ihs  logariUm 
of  a  product  %$  equal  to  the  nan  0/  the  logarithms  of  the 
faetora.  Such  being  the  case,  we  are  at  liberty  to  employ 
the  definition,  either  in  the  form  first  given,  or  in  the 
algebraic  form  a'-y.  In  this  last  form  x  is  called  the 
logarithm  of  y  to  the  index  or  base  a.  The  base  of  the 
Oommon  or  tabular  logarithms  is  10. 


a  series,  it  may  be  as  well  to  illustrate  the  deMionu 
applied  to  common  logarithms. 

let,  Since  1  is  the  logarithm  of  10,  we  maj  isqoiie  d 
what  is  }  the  logarithm;  if  we  resume  the  (ona  W'l 
and  write  i  for  «,  we  have  to  inquire  what  is  jr. 

Since  10*«y,  10*xlO*-y». 

But  loi  X  10*- 10*^*  (def.)  - 10, 

y««10andy-*  7 10 » 3. 1622777, 

so  that  the  numb^  of  which  ^  is  the  loguiUim  u  ocU 
whole  number,  but  a  fraction  lying  between  3  and  3^. 

In  the  same  way,  we  may,  but  with  great  labour,  m: 
tain  the  numbers  of  whidi  any  given  fractioD  is  d» 
loj^thm. 

2d,  The  definition  will  evidently  efkable  us  to  obtaii  i 
large  number  of  logarithms,  when  »  few  have  lem 
known.  For  example:  Given  lo^  2 -.30103  tofcJ 
log  4  and  log  6. 

Log  4-log  (2  X  2)-log  2+iog  2.(def.) 
-2  log  2 -.60206^ 

Log  5 -  log  Y -log  10  - 1<^  2 

-l-log2-.69897. 

If  in  addition  to  log  2,  log  3  be  known,  we  oa  ^* 
vast  number  of  others.     For  example :  Qiven- 

Log  t^-v  47712  to  find  log  6  and  log 72. 
Log    6-log2x3-log2^1og3-.77815, 
Log  72-log  8x9-3  log  2  +  2  log  3-1.85733. 

125.  To  expand  log  (1  +  a;)  in  terms'  of  2. 

Since  log  1  —  0;  the  expansion  must  oonuneooe  wiu  M 
first  power  of  x,  the  coefficient  of  which  will  6t^i^ 
the  radix  or  base.  Tim  coefficient  we  shall  deioE^': 
afterwards  for  the  common  logarithms.  In  the  mesita' 
we  shall  denote  it  i)y  A. 

Let  then  log  (1 +ar)-Aflf  +  Ba:«  +  Cr'  +  &c. 

Ptity  +  »for  a:;  then 

I.       Log  (l+y+«)=±A(y+«)      +B(«+s)»+toi. 
=Ay  -^Bf  +Cy+^fccL 
4As  +2B^'f8Cy^+ftc. 

IL         Log  (l+y+»)«log(l+y)  (l+jf^) 

«loga+ir)+log(l+j^) 
f:Ay+By*+&a 

+&& 

=Ai/+B^+&c 
+A»(l-y+y«-&p.) 

Equating  coefficients  of  3,  y:^  jf^  ^kc,  in  the  tvo  ^ 
pansions,  tibere  results 

A-A,2B--A,3C--A 
Iog(l+r)-A(*-|  +  ^^&c) 
126*  Cor  If  x-a  -  1,  where  a  is  the  baseof  tbes]i^ 
we  have  1 -a|  a-1 -|  (a-l)«  +  &c.  I 

This  expansion  of  log  (1  + «)  is  not  oonTergect,  '-^ 
the  terms  do  not  diminish  as  we  advance,  but  tLe  fi«^7 
when  X  is  any  whole  number  greater  than  1.    We  c^  ^ ' 
ever,  readily  obtain  from  it  a  converging  senea  for  tbc- 
ference  between  the  logarithms  of  the  consecutiTe  uvs^^^ 


1og(l-,)-A(.«-j-&c.) 
.     log(l+x)-log(l-»)-2A(«  +  j  +  ^+&c.) 
Noir      log  (1  +ar) -log  (1  •^*)-.log  \^. 


l4-« 


&nd  X  has  to  be  found,  so  that , — r  shall  be  the  quotient  of 
l  +  »  ^ 


consecutive  numbers  « ^ 

tt 


This  gives 
and     log  — -  • 


a:  — 


2ti+l* 


2  A 


1 


^     1        1 

,  2u+1'*"3(2m+1)» 


+  &C 


127.  To  apply  this  formula  to  the  calculation  of  com- 
mon logarithms,  we  will  commence  by  finding  from  it 
a  few  logarithms  of  the  system  for  which  A  »  1.  In  this 
system 

1,  If«-l,log2.2{14.3i+&c.} 

-.693,147,2. 

2.  Uti«4,log5-log4  +  2{5  +  5.~+&c,} 

-1.600,437,9. 
Hence  log  1 0  » log  2  +  log  5 

-2.302,685,.!. 

This  system,  for  which  A  - 1  is  the  so-called  Napierian 
ystem,  which  assumes  no  base,  but  defines  -a  logarithm  to 
>e  such  that  the  increment  of  the  number  shall  be  the 
Product  of  the  number  by  the  increment  of  the  logarithm. 
Q  this  system  the  number  of  which  the  logarithm-  is  1  is 
.  718  ... .  and  is  generally  designated  by  Uie  letter  & 

To  pass  from  Napierian  logaritlims  to<common,  we 
bserve  that  if  e*  — 10'  —  n;  xis  the  logarithm  of  n  to  the 
ase  ff  and  y  to  the  base  10.  Now,  taki^ig  the  Napierian 
>ganthm  of  each  side- of  this  equation,  we  obtain  4?  — 
Nap.  log  10. 

^  *  Nap.  log  lO"  2 .  302,  586,  1 
-xx     4342944819 
—  XX  .4343  very  nearly. 

This  multiplier^  which  was  previously  denoted  by  A,^  is 
lied  the  modulus  of  the  common  system  ojf .  logarithms, 
celebrated  calculator  of  the  last  century,  Mr  A.  Sharp, 
und  it  to  be 

43429448190325182765112891891660508229439700 
5803666566114454. 

>r  further  details  on  the  construction  and  use  of  loga- 
hmic  tables,  the  reader  is  referred  to  the  Article  on 

•GAKITHMS. 

3.  Exponeniiat  Theorem 

1 28.    It  is  now  required  to  expand  a'  in  terms  of  s. 
1 .   Write  1  +  a  - 1  for  a,  and  apply  the  binomial  theorem : 
)  result  is 

{l+(«-l)}'-l+«(a-l)  +  ^^\<»- !)»  +  &<!. 

re  the  only  term,  which  does  not  contain  x  is  1 ;  and 
coefficient  of  x  being  traced  through  the  different  terms, 
taAily  Beon  to  be 

a-l-^(a-l)«  +  l(a^l)«-&a 

la   will    seem  (Art  126)  to  be  the  reciprocal  of  the 


of  r,  from  the  form  of  expansion 

a'-l+ra:-|.RF»  +  C**  +  &a 

Write  |r  +  s  is  place  of  x ;  then- 

L  •a»'»"»l+r(y+ij      +B(f  +  i)«+Aa 

-1+fV  +By»  +&C 
•l-ri  +2Bys+^^ 

XL  aff^^^at  yia'    =(l+ry+By*+&a> 

x(l  +fu   +W      +&c) 

Equating  coefficients  of  s»  ^  yh,  &c,  in  I.  and  II 
we  get 

r^r,  2B-r«,  3C-rB,  &l 

B-:j^,C.-j43'** 

and  a..i+«+I^.+  -!^  +  Aa 

129.  Now,  since  €  is  such  (Art   127)  that  «-  1  - 

^  («"-  1)«  +  <fcc  -  1,  and  r- a  -  1  - 1  (a - 1)«  +  &c.,  what- 

ever  a  be,  it  follows  that  when  e  takes  the  place  of  a,  r 
becomes  1. 

and  putting      x  —.1,  e  —  1  + 1  +  -r— r  +  Ac, 

-2.718281828459045... 


Again  e'-l+r  +r— j+Ac 

but  since,  a'  -  1  +  rr  4-  y-x  +  &e. 

we  have  a  - 1  +  r  +  jt-t  +  &c 

From  this  equation  we  hava  r— Nap.  log  a,  a  result 
obtained  before. 

130.  We  may  approximate  directly  to  the  value  of  ^ 
when  a  — 10,  thus 

SO  that  the  coefficient  ofxinf-j   is-n 

Now  QV-  ^I  +  ^  -  iV,  whence  (Art  128)  the  coeffi- 
cient of  X  in  (-)   iB 

l-'°-ie-'MCr')''*' 

"■-i4('-iM(>-:)^*- 

9      l/9\«     1/9V      o 
-2.302... 

AddUional  £xamplei. 

Ex,  1.  ^0  find  the  value  to  which  (l^  +  ^J  approaches 
as  m  becomes  larger  and  larger. 
By  the  bioomial  theorem . 


©■ 


80  th*t  (l  -H^j  approaches  the  value  1  +*  +  t-5  +  &c. 
or  e*,  aa  III  becomes  larger  and  lai^^. 

£x,  2.  n  +— j  approaches  toe*  U  -  r- j  asmlnaeoaes. 

when  n  h  a  whole  number. 

^-l+iw+^  Ac 

Bat  «'-l*il  +  «  +  Y-2  +  *<^"l"*+X^  +  **^ 
••.     n.  (^ -!)•-«• +;«"+>  +  && 

Eqoating  coefficients  of  c"  in  L  and  n.,  we  get 

n-    ^_n(n>l)»    n(n>l)   (n^2)>  ^  ^ 

1.2... »     1.2...n^     1.2     1.2...1I     •»'-^* 
trhich  is  the  required  result. 
GSor.  When  r  is  less  than  n, 

£x.  4;  The  logarithm  of  a  number  to  the  b«M,^  is 
a  mean  proportional  between  its  logarithms  to  the  bases 
a  and  a*^. 

If  «.  y,  z,  are  the  logarithms  to  the  three  bases  in  order, 
wehaTo 

(a-)--a^.(a-»)' 

nx^nh 
consequently  s^'^pt. 

Ex,-  6.  <■  >1  +«,  whaterer  be  «. 

If  «  be  positive,  or  if  it  be  negative  and  less  tiiati  anity. 
die  expansion  may  be  thrown  into  the  form 

every  term  of  which  after  1  +« is  positive. 

Ex.  a  ^>2^^ . 


For 
Henea 


€n»>(l+n)* 

«.P>2i 

e.2«>3« 


ihd,  by  multiplication,  e^^>(l  +n)* 

JKa?.  7.  If  n  be  a  whole  number  >  «,  n4*  >(»+ 1)*. 
By  the  demonstration  of  Ex,  6,       ' 

«n*>(l+«)- 
But  ,  n>e    .-.    «»+»>(l+»y. 

J»».  a  If  ll•*>-(n+l)^then»>l<A• 


^^ 


2+a  series  of  positive  terms  by  tlifl  bjpo- 
thesis  fi <  2,  which  is  absurd, .-.  i» >2. 

Taking  the  Napierian  logarithms  d  each  aide  of  tk 


l<«»-l-i  +  ^-&a 


equation  »  ■=  (1  +  -  j  ,  we  get 

<1 

ife.  9.  Nap.  log  «>1  - i  <« - 1. 

Because  log«--logi-l-^  +  |(l-^)Vte 

.V  •log«>l---. 

And  because  when  «>l,«<l  +  (*-l)  +  —  («-l?» 

log«<«-lj 

whenx<l,        ;  log«=ilog(l-l-«) 

I 
Jfo,  lO:  Nl^  log  X  approaches  to  2*  (z«^-1)h* 


SbCT.  XVn. — COWTINUM)  FBAcnoNa. 

131.  Every  quanti^  which  admits  of  being  expras^ 

by  a  common  fraction  may  also  be  expressed  in  thefot^^ 

what  is  csUed  a  €<mtin,ued  fraction.     The  nature  of  s3c£ 

fractions  will  be  easUy understood  by  the  foUowingexiaui: 

Let  the  fraction  be  {55^,  ^f  which  is  the  suBe^i 

1^^*  •'  anoe.  100000  »  7  x  14159  +  887,  '^^^ 

14169        14169  1 ,  3K15j_3, 

100000  "  *x  14169+887  "    », .  887  *      "^"  lOOOOO' 


7+ 


1 


14159 


^.887 

^+I4lg5- 


887    . 


By  treating  the  fraction         .  in  the  same  way,  vA  «* 

tinning  thei  process,  wereai^y  obtfiin 
314169 '        1         •     . 
100000*     .7 +  rr.l      ,  • 

By  an  operation  in  all  respects  the  same  ss  ^^ 
just  now  performed,  may  any  proper  fraction  wlut«w^ 
reduced  to  the  form 

^      a, 
and  it  is  then  called  a  continue  firuUotk.  . 

132. /When  the  root  of  any  equation  h  foand  It* 


CONTliaJBD  FRACTIONS,] 


ALGEBRA 


559 


method  eitplained  in  Art  116,  the  Talue  of  the  onknown 
qaantiQr  is  evidently  expressed  by  a  continued  fraction. 

Por  if  «  be  the  root  sought,  we  ha7ex>»a  +  -,  ^"■6  +  -^ 

f'h'+  Xi.tT'^  ^"+^n  Ac-  where  d^h,  b\  ft",  &c  denote 

the  whol%  numbers,  which  are  next  less  than  the  true 
Tallies  df  X,  y,  f^,  y\  dec    If,  therefore,  in  the  value  of  x 

ve  substitute  6 + -^  f or  jf,  it  becomes 


«->a  + 


'V- 


Again,  if  in  thii  second  value  of  iv  we  substitute  V  +.-p> 

for  y',  it  become 

1 

1 


»-«+*+ 


-?■ 


And  so  on  eontinual^, 

.133.  It  is  essy  to  see  in  what  manner  the  inverse  of  th^ 
preceding  operation  is  to  be  performed,  or  a  continued  frac- 
tion reduced  to  a  common  fraction. 

The-  frastions  which  residt  from  omitting  portionB  of  a 
continued  fraction  a/e  termed  the  cfofnwyea^r  to  that  frao> 

i.     1  I 

tbn.     Thn&if thefraetionbe  at+— ^  1  ; --iBtfaefirst 

3l 


convergent^ 
134. 


■  the  second,  dsc 


The  principal.  {Hmctical  application  of  the  properties 
of  continued  fractions  is  to  approximate- to  the  value  of  a 
given  fraction.  The  proposition  on  which  this  application 
depends' is  the  following : — 

yoftuction  tn  terms  equally  low  can  give  mo  good  an  ap- 
pnxignaition  to  the  valu6  if  afraOtion  oi  a  conwrgtinlio  the 
eoHtiiiiuedJraction  which  expretut  it  does. 

To  demonstrate  this  proposition,  it  is  requisite  to  estab- 
lish three  preliminary  propositions,  which  we  shall  do  very 
briefly. 

.  135.  (1.)  If  ^-denote  the  fith  .convergent,  or  the  re- 
duced fraction  wbML  results  from  stopping  at  o^,  and  reduc- 
ing, then  p^i  -  a^ip. +;>^, ,  q^i  -  a^+,^. + i^, . 

Since  no  denominator  can  be  multiplied  by  itself,  the  re- 
duced fraction  must  give  />.  •«  ajL  4*  B. 

Now  p^i  ia  obtaiued  by  writing  a^-^ for  a^  and 

reducing, 

Pikh  -  «M-iK;A. + -B) + A  -  (v+ip. -h  A ; 

i.«.,  the  multiplier  of  any  a  is  the  previous  p,  and  the  other 
term  is  the  multiplier  of  a  in  the  previous  convergent, 
hence  the  proposition. 

136.  (2.)jp^i^.-?.4.iP.-(-l)V 

ThiB  is  at  once  obtained  by  eliminatmg  a^^  from  the  two 
equations  of  last  article. 

137.  (3.)  The  successive  convergents  are  alternately  greater 
nod  leas  Uian  the  complete  fraction,  and  each  convergent 
approaches  nearer  in  value  to  it  than  the  preceding. 

If  A  denote  th»  complete  denominator  a^i  +  &c,;  u  the 

compleDe  fraction:  then  u  »  .^*   ^*~' :  and  by  subtract 

ing  successively  ^  and  ^^  from  u  in  this  form,  it  will  be 

seen  at  once  that  the  results  have  different  signs^and  that 
the  latter  difference  is  the  larger. 

138.  We  are  now  able  to  prove  the  proposition  enun- 
.^ated. 


Let  ^.  bea  fraction  nearer  to  «  than  ^^ ;  then  since 
the  conveigents  are  alternately  too  great  and  too  small ; 
PMi  ^  J  ^  £•  ^  jj^jj^  i^  jji  Qj^Qj  of  magnitudei 

the  first  be  the  gr^test, 


't'-.ilr'*- 


Reducing  and  applying  Prop.  2,  there  results  g  >g^i  • 
Similarly  by  inverting  the  fraction^  it  may  be  proved 
thatj7>j>,^.' 
jSv.  1.  To  determine  when  a  transit  of' Venus  may  be 


The  ifdative  sidereal  periods  of  Venus  and  the  earth  are 
224,700  days  and  365,256  days.  The  continued  fraction 
whidi  expresses  the  quotient  of  these  numbers  la 

The  fifth  convergent  it^  Th)  the  ^^^^  «^* 

On  account  of  the  smallness  of  ^,  the  former  isa  Tery 

dose  approximation^  cs.,  8  years  and  13  sidereal  periods 
of  Venus  ftre  very  nearly  equal 

In  consequence  of  this,  a  transit  occurs  after  one  period 
of  8  years,  and  then  agaki  not  till  aft»  235  yean  have 
been  completed. 

The  last  pair  of  transits  at  the  descending  node  occurred^ 
in  1769,  1777 ;  Axfd  at  the  ascending  node  in  1639,  1647.' 

Tho  next  pair  will  accordingly  occur  at  tlfe  latter  node 
in  1874  and  1882.  ^e  days  of  transit  will  be  December 
8  and  December  6,  respectively. 

Ex,  2.  To  find  the  periods  of  probable  recurrence  of 
eclipses  of  the  sun.    • 

An  eclipse  of  the  sun  will  occur  whenever  the  place  of 
the  new  moon  is  within  about  13^  of  the  line  of  nodea 
Now,  the  interval  between  two  new  moons  is  29*5306 
days;  and  the  mean  synodic  period  of  the  earth  and  the 
line  of  nodes  is  346*6196  days.  The  proportion  of  the 
latter  of  tiiese  numbers  to  the  former,,  reduced  to  a  con- 

^  tmued  fraction,  gives  as  convergents  'Tt'^t^ 

Hence,  after  47  lunar  months,  things  have  come  nearly 
to  their  original  position,  and  after  223  lunar  months,  very 
nearly.  'DnB  latta  period,  termed  the  «aro«,  has  been 
known  from  the  remotest  antiquity.  It  enabled  the  Chal- 
dean shepherds  to  predict  the  return  of  eclipses.  It  amounts 
to  18  years  and  10  or  11  days.  Thus,  were  was  a  total 
eclipse  on  the  18th  July  1860 ;  adding  18  years  ll  days, 
we  get  for  an  eclipse  29th  July  1878.  'If  we  add  47 
lunations  or  1388  days,  we  get  6w  March  1864,  on  which 
day  there  was  an  eclipse. 

This  period  of  1388  days,  multiplied  by  5,  makes  exactly 
19  years — a  period  whidi  is  designated  as  the  cycle  of 
Mftant  giving  eclipses  which  bccur  on  the  same  day  of  the 
month.  Thus,  eclipses  happened  18th  July  1841  and 
18th  July  1860,  and  another  will  happen  18th  July  1879. 

JSx,  3.  The  fraction  given  (Art.*  131)  represents  the 
ratio  of  the  circimiference  of  a  circle  to  its  diameter.  By 
taking  the  first  two  terms  we  haveT-3-f-^-y  nearly; 
and  this  is  the  proportion  which  was  found  by  Archimedea 

Again,  by  taking  the  first  three  terms,  we  have 
Q^l      1  o^  IB     333 

'"   ^  +  S    "      w-io6' 

which  is  nearer  the  truth  than  the  former 
And,  by  taldng  the  first  four  terms,  we  hav» 


•      16  + 

vhich  is  the  proportion  assigned  by  Metins. 

£x,  4,  The  mean  tropical  year  consists  of  365*2422642 
days. 

The  fraction  -2422642,  reduced  to  a  continued  fraction, 
gives  as  successive  convergents 

12    1     39      47      321      ,^ 

4'  29' 33'  161'  184'  1325'     ^ 

To  make  the  civO  year  approximate  to  the  tropical,  1 
leap  year  in  4  (the  Julian  Calendar)  serves  but  imperfectly. 
7  leap  years  in  29  would  be  inconyenient  The  Gregorian 
Calendar,  now  in  use,  is  based  on  combining  the  fractions 

—  and  2  j  by  doubling  the  numerator  and  denominator 

of  the  former,  and  trebling  those  of  the  latter,  and  adding 

97* 
them  respectively.    The  resulting  fraction  is  — ,  giving 

97  leap  years  in  400  jeaxfi,  instead  of  100  as  the  Julian 
does.  This  diminution  of  3  leap  years  in  400  years  is 
produced  periodically,  by  causing  years  which  indicate  the 
completion  of  centuries  not  to  be  leap  years  unless  the 
number  of  eenturia  is  divisible  by  4.  Thus,  1900  wDl 
not  be  a  leap  year. 


Sbgt.  XVIIL — ^Pkrvutations,  Coxbikatioits,  Ain> 

P&OBABnjTIBS. 

139.  Hitherto  wehave  supposed  the  letters  of  the  alphabet^ 
a,  i,  e,  &C.,  to  stand  for  arithmetical  quantities  of  some  kind 
or  other.  Now  we  have  to  employ  them,  as  in  geometzy, 
to  represent  magnitudes  or  objects,  such  as  pens,  pencils, 
&c.,  and  to  investigate  the  numbers  of  di£ferent  ways  in 
which  a  given  set  of  them  can  be  grouped  according  to  ts 
cer^in  law. 

FermtUattoru  are  their  arrangements  in  a  line,  reference 
being  had  to  the  order  of  sequence ;  thus  ab  and  ba  are 
the  two  permutations  of  a  and  b;  combinations  are 
their  arrangements  in  groups,  without  reference  to  the 
order  of  sequence;  thus  abe  is  a  combination  involving 
B,  6,  and  e ;  and  bae  is  the  same  combination,  botb  con- 
Bisting  simply  of  d,  b,  and  e  grouped  together. 

Prop.  1.  To  find  the  number  of  permutations  of  n  things 
(1),  two  and  two  /2),  thrde  and  three.  3cc,  together. 

Set  aside  a,  ana  lay  down  the  otner  things  in  a  line ; 
place  a  before  each  of  them  in  succession,  and  you  obtain 
ab^aeyod^  &c.,  %,e.,  n  - 1  arrangements,  each  containing 
two  things,  with  a  first. 

In  the  same  way  you.  can  form  n  -  1  arrangements, 
each  containing  two  things,  with  b  first  The  same  is  true 
of  each  of  the  other  letters,  and  as  there  are  »  of  them,  the 
total  number  of  arrangements  of  the  n  things,  two  together, 
is  »(ll-l). 

Again,  lay  aside  a,  and  group  the  other  n  - 1  things, 
two  together;  as  we  have  just  shown,  there  are(n~l}(A-2) 
such  groups.  Place  a  before  each  of  them,  and  there  will 
be  formed  (»-l)(fi-2)  arrangements,  each  containing 
three  things,  witli  a  first;  and  there  can  be  no  more 
arrangements  with  a  first. 

Treat  b,  e,  &c.,  in  the  same  manner,  and  it  will  appear 
that  there  fire  (n-l)(fi-2)  groups  of  things,  thrM  to- 
gether, in  which  eveiy  separate  thing  in  succession  stands 
first  Hence,  the  total  number  of  arrangements,  three  and 
three,  is  n(«  - 1 )  (n  -  2). 

By  proceeding  in  the  same  manner  we  shall  find  the 
total  number  of  permutations  of  f»  things,  r  together,  to  be 
H(a.-1) (»-r.+  l). 


PtQp.  2.  To  find  the  number  of  ooBdNsstiflns  of  stUsa 
r  together,  / 

L^  «  be  the  number  required. 

Take  any  one  of  the  x  groups  of  r  thiogSi  Tbeuniiber 
of  permutations  which  can  be  formed  with  ft  vjll  bi 
(Ph)p.L  Cor.)r(r-l) l,orl.2...y. 

Now,  since  each  of  the  x  groups  is  different  from  iH 
the  others,  il  we  treat  each  of  the  «  groups  separately  1 

this  way,  we  shall  form  1.2 rxx pennntstioQs,  all 

different  Also,  since  the  x  groups  contain  evezy  possf^.e 
combination  of  the  n  things,  r  together,  we  shall  thus  htn 
formed  all  the  permutations  which  can  be  fonned;  and  eoo» 
quently  (Prop.  I)  thenumber  is  ji(j»- l)...{«-r+l). 

^    ii(n~l)....(n-T-H) 
* rXTTTT 

Prop.  3.  To  find  the  number  of  combinsAioos  whidi  eu 
be  formed  of  n  sets  of  things,  containing  respectivelj r,t,t, 
&c  things,  by  taking  one  from  each  set  to  fonn  a  coa- 
Innation. 

1.  Let  there  be  two  sets,  one  containing  i*  sod  tb«  otbff 
$  things. 

Any  one  (say  a)  of  the  r  things  may  be  {daced  Booa- 
sively  with  each  of  the  «  things,  and  thus  fonn  i  gncps 
in  each  of  which  a  appears.  'Die  same  is  true  uf  &,  Cykt, 
%.€,,  each  of  the  r  things  gives  rise  to  s  groapa, .'.  tk 
number  required  is  n, 

2.  Any  one  of  the  t  things  may  be  placed  in  ancoe&r 
with  each  of  the  groups  of  two  things  referred  to  in  C»^ 
so  that  every  one  qf  the  f  things  will  give  rise  to  n::: 
'binationa  of  three  things;  .*.  the  number  required  i^i 
The  same  may  be  indefinitely  extended. 

140.  The  first  and  most  obvious  application  of  ti? 
theory  of  combinations  is  to  the  doctrine  oi  chancea  iA 
however,  this  application  will  form  the  subject  of  a  sep&n- 
article,  all  that  is  requisite  for  us  now  to  do  is  to  moxi 
the  connecting  link  between  the  two  subjects. 

If  we  agree  to  designate  certainty  by  unity,  theL  ^^ 
chance  of  an  event  happening,-  when  it  is  less  thaa  » 
tainty,  will  be  designated  )>y  a  proper  fraction.  Ttc - 
the  average  number  of  wet  days  and  of  diy  is  the  tf% 
the  chance  of  any  day  named  at  random  turning  oct^ 

will  be  represented  by  the  fractbnr;  that  is,  if  the  ii» 

ber  of  days  under  consideration  be  100,  the  cbace' 
number  of  wet  days       ^«  ^:«j,^ 

or  r-r\ v — Tj"  •    Chance  la  accordmgiy » 

total  number  of  days 
^.    ,  «       .      ^       .   .  number  of  favourable  events 
fined  by  ««  faction  — _j__j-_j-_j— • 

The  only  propoeition  by  which  chances  are  combined  U 
we  sBall  offer  is  this. 
If  there  are  two  ."events,  and  the  probability  of  og<  ^ 

them  happening  to  be  r  ,  and  of  the  other  ^ ;  thentbp'> 

bability  that  both  will*  happen  is  t^  - 

For  a  and  e  msy  bo  taken  to  represent  the  fawcis^ 
events  respectively,  and  be  oombiaed  (Art  139,  l^F  ^ 
80  as  to  give  etc  ways  in  which  they  may  haf^pen  t^*--' 
And  in  the  same  way  b  and  (/may  be  oombuied  to  c^ 
the  total  number  of  events.  , ! 

^x.  A  bag  contains  3  white  and  4  Uack  bsUa  r^ 
the  chance  of  drawing  (1)  two  i^hite  balls;  (2)  a  wkiM^ 
a  black;  (3)  one  white  at  least,  when  two  baBsare di6«t 

The  chance  of  drawing  two  white  balls  is  the  fiact2v^ 
Number  of  combinations  of  3  thiage,  g.togetbtf 
Number  of  combinations  of  7  things,  8  togetbei: 


50 
100' 


1.2 

The  chance  of  drawiifg  a  white  and  a  black  h  (Art.  1 39 
Ffup  3), 

3^         4 

i.2 

To  find  the  chance  of  drawing  at  least  a  white  ball,  we 
may  remark  that  it  ia  the  same  as  the  chance  of  not  draw- 
ing two  black  balls,  i,e,,  certainty — the  chance  of  drawing 
two  blai^k  balls. 

Now  the  chance  of  drawing  two  black  balls  is 

i   '  hi  2 

1.2 
the  diance  of  drawing  at  least  one  white  ball  is 

^     7     7- 

Sect.  XIX. — On  Series  in  General;  their  Summation 
AND  Convergence. 

141.  Certain  series,  from  their  very  appearance,  indicate 
that  they  are  really  the  sums  or  differences  of  two  other 
series.  From  this  circumstance  their  sum  may  frequently 
be  determined,  as  in  the  following  examples: — 

Let  x  =  -  +  ^      +  .     .    . 

.        1       1.1 


by  .subtraction, 

'-.-f.-G-D-d-i)- 


1.2 


2.3 


n(»+l) 
1 
n 
■    1       • 

iTTi 


n(n+l) 


ind  tht  sum  is  1 —:  ,  that  is,   — - . 

n+1 '  '  n+1 

142.  The  sum  of  a  series  may  often  be  easily  found  by 
he  method  of  t/icremaUs  or  differences,  and  this  method  13 
specially  adapted  to  the  summation  of  integral  series, 
inch  a3  the  squares  of  the  natural  numbers.  We  shall 
xbibit  one  or  two  illustrations  only. 

If  we  write  S.«n(»+ 1),  we  have 

S.+,-(»-*-l)(»  +  2),  .-.   S.+,-S,«2(/i  +  l). 
lence  conversely,  and  dividing  by  2 ;  if 
S.+,-S.«n+l, 

len  will  S,  =  • 

ImHarly,  if 

S.^,-S.-(n+l)(7i  +  2)  .  .  .  (7i  +  r-l), 
n(n+l)  .  .  .  (rt+r-1) 
r 

lis  last  conclusion,  of  course,  assumes  that  S.  is  0  when 
is  0.  If  it  be  otherwise,  some  numerical  constant,  easy 
determination,  will  have  to  be  added. 

;reS»+,-S.  =  (n+l)a«(n  +  l)(/i+2)-(n4  I)     . 
n<«±l)0L±2)     «(n+l)     n(7i-H)(2n-fi) 
^- 3  "2  6 


en  will 


S.-- 


(n+l)*  =  (n+l)(n  +  2)(n  +  3){n  +  4)  +  A(»i+l)(n  +  2)(n  +  3) 
+  B(»+l)(H  +  2).+  C(/i+l). 

Dividing  by  n+1,  and  proceeding  as  in  Aru  33,  we  gel 
A=  -6,  B  =  7,  C-  -1. 

S,«^T*(«  +  l)(»  +  2)(i»  +  3)(H  +  4)-. 

3  7  I 

2K»+l)(n+2)(n+3)+jjri(n+l)(n+2)-jjn(rt+li 

On  the  Canvergeney  and  Divergency  of  Infinite  Series. 

143.  De/,  If  the  limit  to  which  the  sum  of  a  series 
approaches,  as  the  number  of  terms  increases,  is  finite,  the 
series  is  a  converging  series;  ii  otherwise,  diverging.  For 
example,   the  sum  of  the  series  l+r+r^^-  ...  to  n 

1  -T* 

terms  is (Art.  52),  which,  when  r  is  less  than  1, 

approaches  to  r^Z' '  ^  which  case  the  series  is  a  con- 
verging series: 

Prop,  1.  It  is  necessary  and  sufiicient  for  convergency. 
that  the  remaining  terms  after  the  nth  have  zero  for  their 
limit,  both  individually  and  collectively,  as  n  increases. 

It  is  obviously  necessary  and  sufficient  for  convergency 
that  the  sum. of .  the  series  after  the  nth  term  shall  have  0 
as  its  limit;  and  consequently,*  when  all  the  terms  of  the 
series  are  positive,  the  same  must  be  true  of  each  indi- 
vidual term.  But  when  the  <ienns  are  alternately  positive 
and  negative,  though  it  is  necessary  for  convergency  that 
the  sum  of  the  consecutive  terms  with  their  proper  signs 
should  have  0  as  its  limit,  this  is  not  sufficient ;  for,  were 
it  so,  the  sum  to  n  terms  would  depend  on  whether  n  is 
even  or  odd. 

£x,  h  1  +  5  +  0+  •  •  •  ^  "ot  a  converging  series ;  for 

although  each  term  after  the  nth  tends  to  0  as  its  limit-^ 

the  sum  of  n  terms  after  tha  nth,  viz.,  — r  H — -r;  +  .  .  • 

n+1     n+2 

~  ,  which  is  greater  than  «"  +  o"  +  •  •  •  o"  ^  **  terms, 
ie.,  greater  than  -,  does  not  tend  to  0  as  its  limit 


^^.2.  l  +  i  +  yij  +  f. 


2.3' 


the  ezpresaicc  'It 


e  (Art.  129),  is  convergent. 

The  sum  of  the  terms  after  the  nth  is 

;+<kc:'^ 


p-('-.-i-,-*«) 


^\n   '^l 


^(n-l)ln-l 


the  Umit  of  which  as  n  increases  is  0. 

Prop.  2.  If  'the  limit  of  the  nth  term  is  0,  and  tho 
terms  continually  diminish;  then  when  the  signs  ol  the 
terms  ara  alternately  +  and  - ,  the  series  is  coft verggpt 

Let  V]  -«»+tt,-  <&c.,  be  the  series;  the  termaaftdr  the 
nth  (  +  or  -  )  make  up  the  series  of  positive  groups 

(tt*+i  -  «.+»)  +  (tt*+3  - 1*.+4)  +  Ac 
But  these  terms  may  also  be  written  «»^,  -  (v^,  -  *{•+*)- 
dtc,  which,  since  the   whole  group   is   positiv^fe,*  must 


1—21 


Ex,  3. 


^-1^5- 


is  convergent,  for  the  sum  of 


the  series  after  the  nth  term  is  less  than  —-7  ,  which  has 

0  as  its  limit. 

Prop.  3.  If  the  terms  of  the  series  are  all  positive,  and 
the  limit  of  the  nth  term  is  0 ;  then  if  the  limit  of  the 
quotient  of  the  (n  +  l)th  term  by  the  nth  be  less  than  I, 
the  series  is  convergent ;  but  if  the  limit  be  greater  than  1, 
the  sum  is  divergent. 

1.  Let  k  be  the  greatest  value  of  — — ,  after  a  certain 

valaa  of  n,  and  A;  <  1 ;  then, 


«,+, +  «.+!+  . 


.), 


wkicli  bas  0  for  its  limit'    Hence  the  «eries  is  conTeigent 
(Prop.  1). 

2.  Let  kt  the  least  value  of  -^  after  a  certain  finite 

**•  . 

value  of  III  be  greater  than  1 ;  then 

««+i  •=  or  >ku^ 
w»+s  «  or  >kH^ 
6ic.  &c. 

•••      «»+!  +  «•+«  +  <fec. «  or  >kujiy  4-  i^  +  **  +  •fee), 
which  is  infinita     Hence  the  series  is  divergent 
Prop,  4.  If  — ^  be  less  than  1 ;  then  the  two  series 
U|+    «,+    143+    ti^+     .     .     , 

are  both  convergent,  or  both  divergent  together. 

Series  (2)  +  u, «  2(m,  +  it,  +  2tt^  +  4i*,  +  .  . . .),  which  is 
equal  to  or  less  than  the  foUowipg,  term  by  term,  viz. : — 

.2{i*,  +  «,  +  (tt,  +  tt,)  +  (tt,  +  tt,  +  u^  +  «^+.  .  .}^ 
ie.,  twice  series  (1). 

Hence  if  the  one  series  be  convergent,  the  other  will  be 
also  convergent;  and  if  series  (2)  be  divergent,  series  (1) 
is  also  diveigent. 


S^i 


which  is  series  (I). 

Hence  if  series  (1)  be  divergent^  series  (2)  is  al« 
divergent 

Ex,  1.  The  series  p  +  jr  +  ^+  .  •  .  is  "convergent  i( 

r>l,  but  divergent  if  r-  or  <  1. 

The  two  series  (I)  and  (2)  now  become 

J7  +  2^  +  3r+  •  •  • 
12      4 
V^'^'^V     '  '  * 
the  latter  of  which  is  the  geometric  series 

^  +  2^."*^  4^^*"*"  •'*"•' 
whidi  is  convergent  or  divergent  according  as  r>  1  ortke 
contrary.     Hence  the  same  is  true  of  the-  given  aenei 

Ex,  2.  The  binomial  series  1  +  nv  +  ^,  is  courerg^t 
when  «<.l,  divergent  when  «>1 . 

Ex,  3.  To  find  when  the  binomial  series  1  -  " +^~r " 

Ac,  is  convergent. 
Let  n<  1 ;  the  (r  + 1)  terra  may  be  written 

n    r-n-1     r-n~2 
r '    V^I     *    r-2 

-"(■-.-^)('-A)- 
<"fc)-(sir--- 

n 

whehce  (Prop.  4,  Ex.  1 )  the  series  is  convei]gent    Sirili't 
in  other  fcases.  \J  ^ 


ALQECIRAS,  or  ALOBziRiis,  a  seaport  of  Spain,  in  the 
province  of  Cadiz,  6  miles  W.  of  Gibraltar,  on.  tiie  opposite 
side  of  the  bay.  The  town  is  picturesquely  sItuaJted,  and 
its  name,  which  signifies  in  Arabic  the  island,  is  derived 
from  a  small  islet  which  forms  one  side  of  the  harbour.  It 
is  supplied  with  water  by  means  of  a  beautiful  aqueduct 
It  has  a  dilapidated  fortress,  and  also  a  military  hospital 
Though  the  haibour  is  bad,  and  the  commerce  of  the  town 
has  considerably  declined,  there  is  still  a  good  coasting 
trade;  the  exports  and  imports  averaging  about  £60,000 
annually.  Charcoal  and  tanned  leather  are  the  chief  articles 
of  export  'Algeciras  was  the  PoHus  Albus  of  the  Romans, 
and  the  first  place  in  Spain  taken  by  the  Moors.  It 
remained  in  their  possession  from  713  till  1344,  wheait 
was  taken  by  Alphonso  XL  of  Castile  after  a  celebrated 
siege  of  twenty  months,  which  attracted  crusaders  from  all 
parts  of  Europe,  among  whom  was  the  English  earl  of 
Derby,  grandson  of  Edward  III.  It  is  said  that  during 
this  siege  gunpowder  was -first  used  by  the  Moors  in 
the  wars  of  Europe.  The  Moorish  city  was  destroyed  by 
Alphonso,  and  the  modem  town  was  not  erected  till  1760. 
During  the  siege  of  Gibraltar  in  1780-82,  Algeciras  was 
the  station  of  the  Spanish  fleet  and  floating  batteries. 
Near  Algeciras,  on  Gth  July  1801,  the  English  admiral 
Sanmares  attacked  a  Franco-Spanish  fleet,  and  sustained  a 


reverse;  but  on  the  12A  he' again  attacked  tbe  ec«T. 
whose  fleet  was  double  his  own  strength,  and  inflictcJ  ci 
them  a  complete  defeat     Population,  14,000. 

ALGER  OF  Li^ox,  known  also  as  Aix^si  or  C:^ 
and  Aloerus  Maoistkk,  a  learned  French  priest  *^ 
lived  in  the'  first  half  of  the-  12th  century.  He  vai* 
a  deacon  of  the  church  of  St  Bartholomew  at  .Lii>te.^ 
native  town,  was  afterwards  -  translated  to  ths  cati:r* 
church  of  St  Lambert,  and  finally  retired  to  the  eqol^-'~' 
of  Clugny,  where  he  died  not  later  than  1145,  tliou^b  :' 
precise  date  is  uncertain.  His  Histarp  of  ike  Cht^^  : 
Liege,  and  many  of  his  other  works  are  lost  The  tdos*.  c 
portant  of  his  still  extant  works  are:— 1.  De  Muerite^"^ 
et  Juslitia,  a  collection  of  extxacta  from  Fsthcn,  *^' 
reflections,  which  is  to  be  found  in  the  Anecdc'c  :' 
Mart^ne^  vol.  ▼.  2.  De  Sacramento  Corporit  et  Sa»pv^^ 
Domini;  a  treatise,  in  three  books,  against  the  Berenprji 
heresy,  highly  commended  by  Peter  of  dugoy  and  EraP* 

3.  De  Libero  Arbitrio;  given  in  Fez's  Anecdota,  «1  -' 

4.  De  Sacrijieio  Miuae;  given  in  the  CoUedio  Sens' ' 
VeL  of  Angelo  Mai,  vol  ix. 

ALGERIA,  or  Aj^ikrs  (French,  VAlghu\  th«  j»^r^ 
and  most  important  of  the  French  colonul  possoaoes.^ 
a  country  of  Northern  Africa,  bounded  on  the  N  ^f -• 
Mediterranean,  W.  by  the  state  of  Masocoo,  S  ^J  '^ 


extends  lor  about  ooo  miJee  along  the  coast,  and  stretcncs 
inland  from  320  to  380  miles;  lying  between  2°  10'  W. 
and  8*  50'  E.  long.,  and  32**  and  37^  N.  lat  The  area  is 
estimated  at  abbut  150,500  English  square  miles. 

The  country  is  generally  mountainous^  being  traversed 
by  lofty  r^ges  of  the  Atlas  system,  which  run  nearly 
parallel  to  the  coast,  and  rise  in  some  places  to  :the  height 
of  upwards  of  7000  feet     These  are  commonly  divided 
into  two  leading  chains,  which^  are  distinguished  as  the 
Great  and  Little  Atla^     The  former,  which  is  the  more 
southern  and  bordering  on  the  Sahara,  contains  some  of 
the  highest  points  in  the  country.     The  Little  Atlas  or 
Maritime  Atlas,  as  it  is  sometimes  called,  lies  between  th6 
sea  and  the  Great  Atlas,  and  is  composed  of  numerous 
diversified   ranges  generally  of  no  great  elevation.      A 
number  of  smaller  chains  lie  between  these  principal  ones, 
and  also  between  the  latter  and  the  sea,  forming  so  many 
ascending  steps  or  degrees.     These  principal  ranges  are 
connected  by   numerous  transverse  ones,   thus  forming 
extensive  table-lands  and  elevated  valleys,  with  no  connec- 
tion between  them  but  the  intervening  heights.    Occasion- 
ally the  principal  ranges  are  broken  by  deep  defiles  and 
narrow  valleys.     The  maritime  region  presents  numerous 
narrow  valleys,  each  carrying  down  to  the  sea  its  mountain 
stream.     In  some  parts  the  mountains  rise  abruptly  from 
the  sea,  in  others  a  t^t  of  flat  land  intervenes  between 
the  mountains  and  the  coast,  and  this  is  usually  marshy, 
but  sometimes  fertile  and  well  cult;ivated.     There  are  a 
number  of  extensive  plains  near  the  coast,  one  of  the  most 
important  of  which  is  that  of  Metidja,  commencing  on  the 
eastern  side  of  the  bay.  of  Algiers,  and  stretching  thence 
inland  to  the  south  and  west.     It  is  about  60  miiles  in 
length  by  10  or  12  in  breadth.  '  Another  great*  alluvial 
plain  extends  south  and  west  foe  many  miles. from  the 
vicinity  oi  Bona.     A  third  similar  plain  lies  to  the  south- 
east and  south-west  of  Oran,  and  south  of  Mostaganem  is 
the  plain  of  Shcllif.     The  coast  is  generally  steep  and 
rocky,  abounding  in  capes  and  gulfs,  but  very  deficient 
in  good  harbours,  and  even  in  secure  roadsteads,  in  conse- 
quence of  its  exposure  to  the  north  winds. 

The  rivers  are  numerous,  but  the  majority  of  them  have 

abort  courses.     They  mostly  rise  in  the  mountains  near  the 

coast,  and  rush  down  with  great  impetuosity  through  deep 

and  rocky  channels,  presenting  the  character  of  mountain 

torrents.     During  the  rainy  season  they  are  much  swollen, 

so  as  to  render  communication  with  different  parts  of  the 

country  extremely  difficult     The  most  important  river, 

both  from  the  length  of  its  course  and  the  volume  of  its 

waters,  is  the  ShelUf,  which,  rising  in  the  northern  slopes 

of  the  Djebel  Amur,  flows  first  north  and  then  west  till  it 

empties  itself  into  the  Mediterranean  near  Mostaganem  after 

a  course  of  370  miles,  during  which  it  receives  numerous 

tributary  streams.     The  Seybouse  is  formed  by  the  union 

of  several  small  streams  in  the  interior  of  the  province  of 

Constantine,  south-cast  of  the  town  of  that  name,  and  after 

a  course  of  about  120  miles  falls  into  the  Mediterranean 

near  Bona.     The  Summam,  which  contains  the  greatest 

body  of  water  aftei*  the  Shellif,  rises  in  the  interior  of  the 

province  of  Algiers  near  Aumale,  and  pursues  a  generally 

north-east  ■  direction  to  its  mouth  near  Bougie.     The  Rum- 

mcl,  formed   of  several  small  streams  south  of  the  town 

of  Con  Stan  tine,  passes  that  town  and  pursues  a  nt>rth-west 

direction  to  the  sea.   Among  the  less  important  rivers  whicn 

tmpty  themselves  into  the  Mediterranean  are  the  Harrach, 

Isser,  Mazefran,  Tafna,  and  Macta.     Besides  these,  there 

ire  a  number  of  streams  in  the  interior,  but  they  are  less 

known  and  are  generally  dry  except  in  the  rainy  season. 

Algeria  abounds  in  extensive  lakes  and  marshes.     Of 


i5ona;  tne  two  laKes  C)eoKna  and  tA  Aieiali  soutn  or  Uran; 
the  three  small  lakes  in  the  immediate  vicinity  of  Calle,  and 
several  others.  In  the  southern  parts  of  the  country  uro 
the  extensive  lakes  of  Chott-el-Harbi  or  Western  Cliott , 
the  Chott-el-Chergui  or  Eastern  Chott;  the  Zarhez-Chcrbi 
and  the  Zarhcz-Chergui;  the  Grand  Scbkha-el-Chott,.aud  a 
number  of  others*  These  are  mostly  dried  up  iu.summcr, 
leaving  a  thick  sfratum  of  salt.  Many  of  the  marshes, 
espccisdly  in  the)  neighbourhood  of  the  larger  towns,  have 
been  drained  by  the  Fre'nch,  and  the  climate  has  thus  beuir 
rendered  rapre  salubrious.  There  are  also  a  number  of 
warm  mineral  springs,  containing  principally  salts  of  lime, 
which  are  used  with  success  by  the  Arabs  in  several  kinds 
of  disease.  Some  of  these  are  in  the  vicinity  of  Calle 
Bougie,  Milianah,  &c, 

Algeria  is  divided  by  a  line  running  nearly  east  and  Natutai 
west  into  two  distinct  zones,  called  by  the  natives  the  Teil  Ihvuioo 
and  Sahara,  The  TcU  constitutes  the  zone  bordering  upon 
the  Mediterranean,  and  is  the  cultivated  land — the  land 
of  com.  It  consists  of  a  series  of  fertile  basins,  yielding 
almost  exclusively  corn  of  different  kinds,  especially  wheat 
and  barley.  Some  parts  of  it  are  extremely  fertile,  but  at 
the  same  time  flat  and  uniform.  The  chains  separating 
the  basins. are  clothed  with  timber,  and  peopled  by  the 
Kabyles.  The  Sahara  lies  to  the  south  of  the  TcU,  and 
is  the  region  of  pastures  and  of  fruits.  Hence,  while  the 
inhabitants  of  the  Tell  are  agriculturists,  those  of  the 
S^ara  are  shepherds  and  gardeners.  The  Sahara  is  some- 
times spoketi  of  as  a  desert^  at  other  times  as  the  country 
of  dates.  It  may  properly  be  divided  in^  two  regions; 
the  northern  is  mountainous,  but  at  the  same  time  more 
fertile,  better  watered,  and  more  populous  than  the  other, 
which,  bordering  on  the  Great  Desert,  consists  chiefly  of 
oases  of  greater  or  less  extent  The  villages  of  the  Sahara 
are  surrounded  by  belts  of  fruit  trees,  of  which  the  polm  is 
the  chief,  though  there  are  also  pomegranate,  fig,  apricot, 
peach,  and  other  trees,  and  vines.  On  the  mountain  ranges 
near  the  coast  are  extensive  forests  of  various  species  of 
oak,  |)ine,  cedar,  elm,  ash,*  maple,  olive,  &c.  The  cork  tree 
is  also  very  common.  The  tresis,  especially  the  cedars  and 
oaks,  are  frequently  of  gigantic  size.  Great  injury  is  often 
done  to  the  forests  by  the  people  annually  burning  up  the 
grass  of  their  fields.  In  this  way  extensive'  forests  are 
sometimes  consumed.  The  want  of  roads  and  navigable 
rivers  has  prevented  the'  French  from  deriving  much  benefit 
as  yet  from  the  forests.  Besides  wheat  and  barley,  the  cotton 
plant,  sugar-caqe,  and  tobacco  are  extensively  cultivated 

The  animal  kingdom  presents  little  calling  for  notice.  AnlmaU. 
Lions,  formerly  very  plentiful,  are  now  extremely  rare; 
leopards,  panthers,  jackals,  and  hyasnas  are  still  common; 
and  monkeys  and  apes  are  numerous.  The  wild  boar  is 
found  in  the  oak  forests,  and  the  brown  bear  in  the  higher 
parts  of  the  country.  There  are  also  various  species  of 
antelope.  Of  the  feathered  tribes,  eagles,  vultures,  hawks, 
and  owls  are  common;  snipes,  curlews,  plovers,  storks,  and 
herons  frequent  the  marshy  parts;  and  the  ostrich  has  it? 
habitat  in  the  desert.  Among  the  reptiles  are  various 
species  of  seri)cn ts,  tortoises,  tu rtles,  lizards,  &c.  Locustsiare 
common,  and  sometimes  do  great  damage  to  the  crops.  One 
of  the  severest  invasions  of  these  pests  ever  known  occurred 
in  1866,  when  the  crops  were  nearly  all  destr<yed,  and  the 
loss  sustained  by  the  colonists  was  estimated  at.£800,000. 
The  coast  is  rich  in  coral  and  sponges,  and  the  obt^oning 
of  these  forms  a  considerable  branch  of  industry.  The 
chief  wealth  of  most  of  the  Arab  tribes  conMsid  in  their 
sheep,  of  which  they  frequently  possess  immense  flocks; 
camels  are  also  common,  but  the  horses  and  mules  are 
more  esteemed,  and  arc  noted  for  their  exceUence. 
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ainerenii  pans,  accoroiug  \o  uie  eieyauon  ana  conngurauoa 
of  the  cojuiiry.  In  the  northern  districts  the  climate  veiy 
i&ach  resembles  that  of  the  south  of  3pain,  while  in  the 
Sahara  the  heat  is  often  excessive.  In  the  mure  elevated 
regions  the  yriat&T  is  frequently  veiy  severe;  but  along 
the  coast  the  temperature  is  mild,  very  rarely  sinking  to 
the  freezing-point  even  in  winter,  when  heavy  rains  are 
of  frequent  occurrence.  Dr  Shawknew  the  thermometer 
reach  the  freezing-point  only  twice  during  twelve  years' 
residence  at  Algiers.  The  coldest  month  is  January;  the 
hottest  August'  The  rains  prevail  from  December  to 
February;  the  temperate  season  continues  from  March  to 
June,  and  the  hot  season  lasts  from  July  to  November. 
The  mean  annual  temperature  of  the  town  of  Algiers  is 
about  66*5°  Fahr^b^g  for  the  coldest  month  48°,  and  for 
the  hottest  83°.  During  summer  there  is  a  great  difference 
between  the  day  and  night  temperature,  especially  in  the 
inland  districts.  The  simoom  or  hot  wind  of-  the  desert 
sweeps  at  intervals  over  the  country,  between  May  and 
September,  impregnating  the  air  with  fine  sand  from  the 
desert  In  general,  with  the  exception  of  places  in  the 
vicinity  of  the  marshes,  Algeria  possesses  a  healthy  climate. 
Ophthalmia,  however,  is  very  common,  and  elephantiasis 
is  by  no  means  an  unusual  disease;  owing  to  the  want  of 
cleanliness  amon^  the  country  people.^ 

Besides  the  Europeans  there  are  eight  distinct  races  of 
inhabitants  in  Algeria — (1.)  The  Kabyles  or  Berbers,  the 
descendants  of  the  aboriginal  inhabitants  of  the  oottntiy, 
constitute  a  large  portion  of  the  entire  population.  They 
occupy  chiefly  Uie  more  elevated  and  mountainous  parts, 
but  numbers  of  them  also  inhabit  the  plains  and  vsdleys. 
They  are  described  as  an  active,  industrious  race,  living  in 
villages,  and  principally  engaged  in  agriculture  and  the 
cultivation  of  fruit  trees.  They  also  make  their  own 
agricultural  implements,  guns,  gunpowder,  leather,  carpets, 
<kc.  (2.)  The  Arabs  are  a  very  numerous  class,  and  inhabit 
principally  the  southern  parts  of  the  country.  Some  of  thetn 
are  cultivators  of  the  soil,  and  live  in  villages  in  the  neigh- 
bourhood of  the  towns;  but  the  majority  of  them  have  no 
fixed  habitation,  dwelling  in  tents  and  moving  about  from 
place  to  place.  These  are  the  Bedouins  or  nomadic  Arabs, 
and  are  the  most  unsettled  and  turbulent  of  the  Algerine 
population.  ^3.)  The  Moors,  a  mixed  race,  inhabit  the 
towns  and  villages  chiefly  on  or  near  the  searcoast  (4.) 
The  Jews  are  also  to  be  found  in  the  towns,  and  are 
engaged  in  mercantile  pursuits.  (5.)  The  Turks,  though 
long  the  dominant  race,  were  never  very  numerous,  and 
since  the  French  conquest  they  have  nearly  disappeared. 
(6.)  Thb  Kolougia  are  the  descendants  of  Turks  by  native 
women,  and  constitute  a  considerable  proportion  of  the 
inhabitants  of  Algiers  and  other  towns.  (7.)  The  Negroes 
were  originally  brought  from  the  interior  and  sold  as  slaves, 
but  slavery  now  no  longer  exists.  (8.)  The  Mozabites  are 
an  African  race,  to  be  found  inhabiting  the  coast  towns,  and; 
chiefly  engaged  in  manual  labour.  They  are  described  as^ 
an  honest,  industrious,  and  peaceable  people. 

*  A  Parliumttntarj  Report  on  the  cHmatd  of  Algeria*  published  In 
1867  ia  of  gnat  interest,  particnlarly  as  investigating  the  causes  of  the 
great  reduction  in  the  mortality  of  the^French  troops  serving  there. 
The  death-rate  in  Algerian  hospitals  for 'the  fintt  five  years  succeeding 
the  conquest  amounted  to  neariy  79  per.  1 000;  and  for  the  period  from 
1831  to  1846  it  U  given  as  high  as  80  per  1000.  In  1860  the  death- 
»au  per  1000  was  only  178;  in- 1861^,  U'S;  in  1862.  12-21;  in 
1863,  12-29;  and.in  1864;  14*48.  The  causes  of  this  remarkable 
difference  are  sUted  U'be^the.  former  existence  -of -certain  unhealthy 
conditions  in  the  country.i&clfnarid.in.ihe.moae.of.U/eof  both  troops 
Mdc^onijta.  which,  were  accompanied  by  a  high.deatHrrateT  and  the 
If  T*i!!!l*'!!!"^'*L^  •  certain  extent  of  these  conditions,  together  with 


Maltese,  38,659  Spaniards,  6986  Italians,  2516  Geraau,  12U 
Swiss,  and  8240  of  other  nations.  According  to  the  ceDsos  of  1S61 
the  entire  population  of  Algeria  was  2,966,836,  of  whom  a,S7i,C91 
were  nomadic  native  nces,  112,229  French,  and  80,517  otba 
Europeans/  In  1866  the  entire  population  was  2,921,246,  of  whoa 
2,434,974  were  of  iadigenoos  wandering  tribes,  217,990  Eoropttos, 
and.  251,050  natives  settied  in  towns.  Of  the  Earopesus,  122,119 
^efe  French,  68,510'  Spaniards,  16,655  ItaUana,  10,627  Uiltn^ 
and  56)6  Germans.  In  the  civil  territory  the  entire  population  in 
1870  is  given  aa  478,842,  of  which  121,629  wen  Fkncfa,  97,911 
other  Enropeans,  33,117  Jews,  and  225,693  MahomiStaDa. 

When  under  the  dominion  of  the  Turks,  jthia  oonnti^&r 
was  governed  by  a  dey,  and  divided  into  four  prarinott-^ 
Algiers  and  Titterie  in  the  centre,  Tlemcen  ia  the  west, 
and  .Constantine  in  the  east  The  last  three  were  goveined 
hj  beys  under  the  dey.  At  present  it  is  divided  into  thee 
provinces^-AIgiers  in  the  centre,  Oraa  in  the  mO^tiA 
Constantine  in  the  east.  Till  1871  the  ooontiy  ^was 
entirely  under  military  rule,  but  in  that  year  vano;]i 
important  reforms  wera  introduced;  and  in  place  of  the 
former  militaiy  governor  a  civil  goTemgr-genenl  vss 
appointed  to  administer  the  affairs'  of  the  colony,  and  ic 
direct  the  action  of  both  civil  and  military  auUioritia 
He  is  invested  with  legislative  powers  in  dvil  matten;  H 
in  all  important  cases  he  has  to  take  the  advice  of  a 
colonial  council^  the  members  of  which  are  appoi&ted  ly 
the  French  government.  The  po^er  of  the  goTerccr* 
general,  however,  extends  only  over  the  settled  disth.*t& 
In  the  thinly-populated  parts,  and  the  districts  where  il- 
nomadic  tribes  are  chiefly  found,  militaiy  rule  still  preTsa 
The  three  provinces  are  subdivided  into  twelve  depattnests, 
at  the  head  of  each  of  which  is  a  prefect,  and  under  )t. 
are  sub-p^^cts  who  rule  over  smaller  divisioDS.  Bja 
Act  of  i4th  July  1865,  the  natives,  both  MahometB&d 
Jewish,  were  declared  entiiled  to  the  rank  and  piezogatiTs 
of  French  citizens,  on  placing  themselvea.  completet?  a:: 
absolutely  under  the  dvil  and  political,  laws  of  FrazA 
and  thus  were  made  admissible  to  all  tibe  grades  in  tk  \ 
army  and  ^avy,  and  to  noany  posts  in'  the  dvil  service  <t 
the  state. 

In  1840  the  revenue  amonnted  to  6,610,706  fiv.  and  the  expci-  '''j 
tare  to  7,206,872  fra,;  in  1850  these  wen  respectively  19.^.^' 
fre.  and  27,969,858  frs.;  in  1860,  88,908,900  frs.  and  89.471. '• 
fra.;  and  in  1870,  45,860,859  fxs.  and  51,762,816  firs,  or  X1,&H^^ 
and  £2, 070, 492.    This  expenditure  does  not  indnd^  the  cost  i :  1 
maintenance  of  the  army,  the  expenditore  for  public  vorks,  >:-    | 
other  laive  sums  disbursed  ,by  the  hon)e  government    la  ^ 
French  nntaicial  estimates   for  .1878  the  home  expending  ' ' 
Algeria  was  set  .down  at-  24,496,109  frs.  or  £979,844,  asfi  '-' 
revenue  derived  from  the  colony  at  19,008,584  fn.  or  £7Cv... 
According  to  a  statement  made  u  the  French  lenalative  isa.  '    I 
in  1864,  Algeria  had  cost  the  mother  countiy  uree  milli-vr.^  - 
francs,  or  £120,000,000  in  money  and  150,000  litvs.    Tbe  F?: 
army  in  Algeria  numbers  ftbout  dO,X)00  men,  and  toDsists  c  ■• 
classe.*),  nameiyi  French  troops,  who  remain  there  for  a  &•"'- 
Dumber  of  years,  and  then  return  to  France;  and  native  troopi.  -    ' 
never  quit  the  country  except  for  fighting  purposes. 

Algeria  in  the  time  of  the  Romans  wa3  noted  for  its  fertOitr.  y 
this  is  still  the  character  of  the  cultivated  parts  of  the  cc.:~     ^ 
^any  parts  only  want  water  to  render  themr  fertile,  and  tbf  p  " 
ment  has  lately  sunk  a  number  of  Artesian  wells  with  tt- :  '  ' 
beneficial  results.     The  principal  grain  crops  are  wheat  aod  ^ 
In  1866  there  were  in  the  three  provinces  4,163,867  acrts  c 
under  different  kinds  of  grain,  aud  the  pFodnos  am.*::'  - 
2,802,208  quarters;  28,132  acres  of  vineyards,  14,366  a^res  -:  ' 
cotton,  5957  under  flax,  and  9793  under  tobacco.     In  the  pr  -    * 
of  Algiers  the  total  area  of  land  under  cultivation  with  cir.i-  - 
1868  was,  in  the  civil  portion,  178,642  acres,  of  which  120.:^  -  "^ 
cultivated  by   Europeans ;  and  in  the  military  portion,  ^  *  '-^ 
acres.     The  total  yield  in  the  former  caSe  was  266,578,  *nfi  t   ' 
latter  668, 666  quarters.     These  figures  do  not  include  other  -.-• 
cultural  produce,  such  as  beans,  maize,  &c,  of  which  afcoui  t''    ' 
quftrters  were  produced  by  99,503  acres.     The  produce  d  t.-"*  *. 
throughout  the  country  was  estimHtcd  at  6,845,000  lb.    OIi«i  i9 
grown  largely  and  almost  exclusively  in  the  mountains  of  KxX"^ 


tion  i  but  there  can  be  no  doubt  that  with  more  care  and  attention 
Algeria  might  become  one  of  the  beet  olire^produdng  countries  in 
the  world.  Oranffea  are  grown  to  a  considerable  extent,  and  the 
trade  in  this  artiue  is  increasing.  ^The  vine  is  coltiyaied ;  bulf  the 
produce  is  chiefly  for  home  consunption,  and  it  has  scarcely  yet 
become  an  article  of  export  In  t&e  proyince  of  i^ers  in  1868 
about  1,350,000  gallons  of  wine  were  prodnoed.  Dnnng  the  same 
ym  the  exportation  of  cork  from  the  colony  amottnted  to  £68,932. 
The  most  important  fibre  is  the  erin  vegetal,  or  Testable  horse  hair, 
produced  from  the  dwarf  palm  {Chanuerops  humtie),  with  which  a 
vast  proportion  of  the  uncoltivated  parts  of  the  conntty  is  covered. 
Througbottt  the  entire  colony,  fibre  to  the  value  of  £89,^82  was 
exported  in  1868.  The  alpha  fibre  or  esparto  grass  of  Orsn  ranks 
next  in  importance,  and  is  laigely  used  in  the  manofactore  of  paper. 
During  the  American  war  the  cultivation  of  cotton  was  extensively 
carried  on,  but  since  the  close  of  the  war  it  has  very  much  fallen  off. 
Flax  is  coltivcted  to  a  considerable  extent  in  some  parts.  The  rear- 
ing of  the  silk-worm  is  also  prosecuted, 
k  Although  the  mineral  wealth  of  Algeria  is  enormous,  mining 
operations  have  not  hitherto  been  carried  on  very  extensively.  The 
most  important  mineral  products  are  iron,  copper,  lead,  mercury, 
and  antimony.  During  1868  the  iron  mines  m  the  province  of 
Constantine  turned  out  about  240,000  tons  'Of  ore,  valued  at 
£486,672,  being  an  increase  of  £185,532  as  compared  with  the  pre* 
ceding  year.  Nearly  the  whole  of  wis  was  from  the  mine  of  Ain 
Mokra  or  Mokhta-el-Hadid,  which  yields  on  an  average  200,000 
tons  of  ore  per  annum.  The  ore  cgntains  65  per  cent  of  the  metal. 
Lead  ore  to  the  value  of  £125,745  was  exported  daring  that  year. 

The  trade  of  Aljgeria  has  very  much  increased  since  it  became  a 
French  colony.     The  imports,  which  in  1831  amounted  to  only 
£280.000,  rose  to  £1,600,000  in  1844,  to  £3,249,377  in  1854,  and 
to  nearly  £4,500,000  in  1863.     The  exports,  however,  have  not 
grown  in  proportion;  and  during  the  ten  years  preceding  1863 
they  never  exceeded  from  14  to  2  millions  sterling.     In  1865  an 
Act  declared  the  navigation  not  only  between  France  and  Algeria  but 
also  between  Algeria  and  foreign  countries  open  to  all  nations,  and 
abolished  various  oppressive  taxes  affecting  foreign  shipping.     The 
follovring  year  these  privileges  were  extended:  the  coasting  trade 
was  thrown  open  and  free  navigation  permitted,  tonnage  duties  on 
foreign  shipping  were  abolisheo,  and  raw  manuTactured  goods  enter- 
TDg prance  free  of  duty  bad  the  same  advantage  conceded  to  them 
in  Algeria.    Algerian  products  might  enter  France  free  of  dutv,  and 
the  same  privitege  was  accorded  to  French  products  in  Algeria, 
sugar  excepted.      In  1868  the  imports  amounted  to  £7,706,574, 
wliieh  waa  an  increase  of  £199,494  over  the*  previous  year.     The 
proportions  received  from  the  different  countries  were — France,  75 
percent;  Turkey,  8  44;  Russia,  4  29;  Spain,  8 '99;  Great  Britain, 
3-54 ;  Italy,  2  56 ;  Barbary  States,  1  40. ,  The  imporU  fronj  Turkey 
and  Russia  are  exceptionally  high,  owin^  to  the  necessity  of  obtain- 
ing crain  supplies  from  these  countrite  m  consequence  of  a  failure 
in  the.  crops.     The  principal  ports  of' import  were— Algiers,  40  43 
per  cent;  Oran,  33*33;  Phihppeville,  16*04;  Bona,  7  01;  MosU- 
ganem,  2*33.     In  1869  the  imports  smounted  to£7jS32,192,  and 
m  1870  to  £6,907,628.    The  principal  imports  are  cotton  goods, 
wines,  spirits,  sugar,  glass,  crystal,  cnee^e,  salt-fish,  soap,  '&c     The 
total  vslue  of  the  exports  during  1868  amounted  to  £4^122,772, 
being  aa  incresM  of  £236,293  as  compared  with  1867.    The  propor- 
tions sent  to  the  different  countries  were — France,  79*20  per  cent ; 
Spain,  Jl*68;  Creat. Britain,  5*84;    Italy,  1*80.     The  principal 
exports  are  sheep^  oxen,  skins,  wool,  tobacco,  flour,  fresh  and  dried 
vegetables,  olive-oil,  flax,  cotton,  ores,  erin  vegetal.    In  1869  the 
total  <iXport8  amounted  to  £4,438,045,  and  in  1870  to  £4,978,250. 
The  overland  trade  between  Algeria  and  its  neighbours,  Marocco 
and  Tunis,  now  besina  to  assume  some  importance.    The  number  of 
vessels  that  enterea  and  left  the  various. ports  in  1868  was  8740,  of 
an  aggregate  burden  of  1,664,518  tons,  and  maimed  by  16,173  men. 
This  IS  an  increase  over  the  previous  year  of  18*40  per  cent  as 
regards  the  number  of  ships,  and  of  12*63  per  cent  as  regards  the 
tontiafo.    As  engsged  in  tiie.direct  trade  with  Britain,  there  entered 
99  British. vessels  with  an  aggregate  of  17,94\)  tons,  and  cleared  109 
British  veaids  with  an  sggregate  of  12,523  tons.      Besides  these 
there  were  British  vessels  engaged  in  the  direct  or  carrying  trade 
with  other  countries,  of  which  entered  125  with  an  aggregate  burden 
of  14,972  tons,  and  cleared  106  with  an  aggnpte  of  19,960  tons. 
The  number  of  British  vessels  trading  at  the  four  principal  ports, 
namely,  Algiers,  Oran,  Bona,  and  Philip])eville  in  1872  was  as 
follows:— d&ect,  entered.  171— tonnage,  60,285 ;  left,  261— tonnage, 
76,973;    indirect,  *  entered,    170— tonnage,    79,454;    left,    125— 
tonnage,  63,645.     During  that  year  1595  vessels  of  3,746,130  tons 
entered,  and  1587  vessels  of  3/6,402  tons  cleared,  at  the  port  of 
Alters.    The  most  important  articles  of  export,  as  far  as  British 
trade  ia  eonoemed,  are  erin  vegetal  and  alpha  fibre.     During  the 
first   nine  months  of  1872  about  6000  tons  of  the  former  were 
•z]>OTted  ffom  the  port  of  Algiers  alone;  and  about  60,000  tons  of 
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Algeria  (which  was  established  in  1851)  had  risen  ham  £S,9Q0,180 
in  1.866-7  to  £8,181,535  in  1871-2.  Much  has  been  done,  particu- 
larly of  late  years,  in  the  way  of  opening  up  the  country  and  de* 
veloping  its  resources.  Roads  have  been  fonned  and  bridges  built 
4n  various  parts,  harbours  have  baen  improved,  and  Ikathouste 
.erected.  There  are  now  874  miles  of  railway  open  for  trsffic, 
fonnizig  a  line  from  Algiers  to  Oran  and  one  from  FhilippeHlto  ta 
GonstantinSb 

In  early  times  this  country  "vras  inhabited  by  two  natioBs,  ifistor; 
the  Maasyli  and  the  MassesylL  During  the  struggle  be- 
tween Hannibal  and  the  Romans,  Syphaz,  the  prince  of 
the  Massffisyli,  espoused  the  cause  of  the  fonnei,  and 
Massinissa,  the  prince  of  the  Massyli,  that  of  the  latter. 
On  the  defeat  of  the  Carthaginians  the  territories  of  Syphaz 
were  annexed  to  those  of  MaAinissa,  who  received  the  title 
of  King  of  Numidia.  During  the  Roman  civil  war,  Juba, 
king  of  Numidia,  sided  with  Pompey,  and  being  defeated 
by  Cffisar,  his  kingdom  became  a  Roman  provinca  Under 
the  Romans  the  country  enjoyed  a  great  degree  of  pros- 
perity. Agriculture  was  encouraged,  commerce  extended, 
roads  were  formed,  and  towns  sprang  up.  Christianity,  too, 
was  early  introduced  and  flourished.  This  state  of  things, 
however,  received  a  severe  check  when  the  Romans  were 
driven  out  of  Africa  by  the  Vandals  about  the  middle  of  the 
5th  century.  These  in  turn  were  expelled  by  Belisarius, 
Justinian's  general,  in  533.  About  the  middle  of  the  7th 
century  the  Saracens  made  themselves  masters  of  the 
country,  which  came  afterwards  to  be  divided'  into  'a  num- 
ber of  petty  states  under  independent  chiefs^  and  the  people 
sank  into  a  state  of  barbarism.  About  the  middle  of  the 
11th  century  Abdallah-ben-Yazim,  a  learned  Arab,  formed 
a  numerous  sect  of  religionists,  known  as  Morabites,  who 
overran  the  country,  subdued*  many  of  the  petty  chie&, 
and  laid  the  foundation  of  the  dynaqty  of  the  Almoravides. 
That  dynasty  reigned  for  nearly  a  hundred  years,  and  at 
one  time  nearly  Uie  .whole  of  Barbary  and  a  great  part  of 
Spain  were  undsr  their  government  They  were  succeeded 
by  the  dynasty  of  the  Almohades,  who  reigned  over  the 
region  till  1273,  when  it  was  again  split  up  into  a  number 
of  small  states.  In  1505,  Ferdinand,  king  of  Spain,  sent  a 
powerful  fleet  and  army  against  the  country,  under  the 
Count  of  Navarre,  who  soon  made  himself  master  of  Oran, 
Bugia,  and  other  towns,  and  finally,  in  1509,  took  the  town 
of  Algiers.  The  Spanish  rule,  however,  was  very  distasteful 
to  the  Algerines ;  and  on  hearing  of  the  death  of  Ferdinandi 
in  1516,  one  of  the  native  princes  sent  an  embassy  tc 
Aruch  Barbarossa,  the  famous  Turkish  pirate,  requesting 
lus  aid  against  the  invaders.  This  was  readily  granted ; 
and  no  sooner  had  he  established  himself  in  the  country 
than  he  murdered  the  prince  and  caused  himself  to  be 
proclaimed  king  in  his  room.  He  introduced  that  system 
of  piracy  for  which  Algeria  was  afterwards  noted  down  to 
1830.  By  force  and  treachery  he  extended  his  dominion 
over  other  parts  of  the  country,  till  at  length  the  Spaniards 
inarched  a  large  army  against  him  from  Oran,  and  being 
joined  by  many  of  ^e  natives,  <Meated  him  in  various 
engagements,  took  him  prisoner,  and  beheaded  him.  His 
brother  Hayradin  was  then  chosen  sultan;  and  he  feeling 
himself  unable  to  cope  with  the  Spaniards,  sought  the  - 
assistance  of  Turkey,  and  put  himself  under  the  protectioD 
of  the  Grand  Seignior.  Aid  was  readily  granted,  and  he 
himself  was  appointed  pasha  or  viceroy  of  Algiers.  Having 
thus  got  rid  of  his  enemies  the  Spaniards,  he  turned  his 
attention  to  the  extension  of  his  piratical  enterprises;  and 
in  order  to  do  this  with  the  greater  security,  he  fortified 
the  port  of  Algiers  and  built  a  strong  mole  for  the  protec- 
tion of  his  ships.  He  is  said  to  have  employed  30,000 
Christian  slaves  for  three  years  in  the  construction  of  the 
mole.      The  Algerine  pirates  soon  became  dreaded,  not 
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only  by  the  Arabs  and  Moors,  but  also  by  tlie  maritime 
Christian  powers,  particularly  the  Spaniards.  At  length 
Pope  Paul  III  induced  Charles  V.  to  undertake  an  expedi- 
tion to  suppress  these  depredations,  and  issued  a  bull  offer- 
ing remission  of  sins  and  the  crown  of  martyrdom  to  all 
■who  either  fell  in  battle  or  were  made  slaves.  The  emperor 
aet  sail  with  120  ships  and  20  galleys,  having  on  board 
30,000  chosen  men.  They  landed  in  safety,  and  were 
proceeding  to  attack  the  ^;own  of  Algiers  when  a  fearful 
storm  arose,  and  in  one  night  (28th  Oct  1541}  destroyed 
86  ships  and  15  galleys  with  all  their  crews  and  military 
stores,  so  that  the  army  on  shore  was  deprived  of  the 
means  of  subsistence.  This  was  then  fallen  upon  by  the 
Algerines,  when  many  were  killed  and  a  great  number 
taken  prisoners,  Charles  himself  and  the  remains  of  his 
army  escaping  with  difficulty. 

Algiers  continued  to  be  governed  by  viceroys  or  pashas 
appointed  by  the  Porte  tiU  the  beginning  of  the  17th 
centuiy,  when  the  janissaries  solicited  and  obtained  the 
right  to  choose  their /own  dey  or  governor  from  among  them- 
scWes.  This  subsequently  led  to  frequent  altercations 
between  the  pashas  and  die  deys,  the  former  seeking  to 
recover  their  lost  power,  the.  latter  to  reduce  it.  In  1609, 
the  Moors  being  expelled  from  Spain,  flocked  in  great  num- 
bers to  Algiers,  and,  as  many  of  them  were  very  able  sailors, 
they  contributed  to  raise  the  power  of  the  Algerine  fleet 
In  1616  it  consisted  of  forty  sail  of  ships,  of  between  200 
and  400  tons,  their  flagship  having  500  tons.  The  Algerine 
pirates  now  became  so  formidable  to  the  European  powers, 
that  in  1617  the  French  sent  against  them  a  fleet  of  fifty 
saU,  upder  Beaulieu,  who  defeated  their  fleet  and  took  two 
of  their  vessels.  In  1620  the  English  sent  out  a  squadron 
under  the  command  of  Sir  Kobert  Mansel  on  the  same 
errand,  but  it  returned  without  effecting  anything.  Their 
depredations  becoming  still  more  frequent  and  trouble- 
some, the  Venetians  equipped  a  fleet  of  twenty-eight  sail, 
under  the  command  of  Admiral  Capello,  with  orders  to 
'burn,  sink,  or  take  all  the  Barbary  corsairs  he  should  meet 
In  an  engagement  which  speedily  took  place  he  signally 
defeated  them,  and  took  and  destroyed  sixteen  •  of  their 
galleys.  They  soon,  however,  regained  their  former 
strength;  and  at  length  Louis  XIV.,  provoked  by  the 
outrages  conunitted  by  them  on  the  coasts  of  Provence  and 
Languedoc,  ordered,  in  1681,  a  considerable  fleet  to  be 
fitted  out  against  them,  under  the  command  of  Yice^mifal 
Puquesne.  He  attacked  them  near  the  island  of  Seios, 
and  destroyed  fourteen  of  their  ships.  This,  howevei',  had 
little  effect  upon  them,  and  the  following  year  he  bom- 
barded the  town  of  Algiers  and  nearly  redueed  it  to  ashes. 
The  Algerines,  by  way  of  reprisal,  sent  a  number  of  galleys 
to  the  coast  of  Provence,  where  they  committed  great 
ravages.  In  May  1683,  Duquesne  with  his  fleet  again 
cast  anchor  before  Algiers,  and  proceeded  to  bombard  the 
town.  The  dey  and  the  people  sued  for  peace ;  but  Mezo- 
morto,  the  Algerine  admiral,  who  was  to  have  been  delivered 
up  as  one  of  the  hostages,  violently  opposed  coming  to 
terms,  stirred  up  the  soldiery  against  the  dey,  and  caused 
him  to  be  murdered,  and  was  himself  chosen  as  his  suc- 
cessor. The  bombardment  was  renewed,  and  Mezomorto, 
reduced  to  extremities,  caused  all  the  French  in  the  city  to 
be  cruelly  murdered,  and  the  French  consul  to  be  tied 
to  the  mouth  of  a  mortar  and  shot  off  in  the  direction  of 
the  bombarding  fleet  Duquesne  was  so  exasperated  by 
this  piece  of  cruelty  that  he  did  not  leave  Algiers  till  he 
had  utterly  destroyed  the  fortifications,  shipping,  ahnost  all 
the  lower,,  and  about  two-thirds  of  the  upper  part  of  the 
town.  The  Algerines,  now  thoroughly  humbled,  sent  an 
embassy  to  France  to  sue  for  peace,  which  was  readily 
granted  them.  In  1686  the  English  concluded  a^treaty 
with  the  Algerines  on  favourable  terms,  and  this  was 


several  times  subsequently  renewed;  but  it  wis  no  tiH 
the  taking  of  Gibraltar  and  Port  Mahon  that  Engkod  had 
sufficient  check  upon  them  to  enforce  the  obsenacce  of 
treaties.  From  that  time  England  was  treated  with  greater 
deference  than  any  other  European  power.  In  1710  tLe 
Turkish  pasha  was  expelled  and  his  office  united  to  that 
of  dey.  The  dey  thus  became  the  supreme  ruler  in  the 
eountiy.  He  had  the  charge  of  the  Turkish  militia, 
recruited  from  Constantinople  and  Smyrna,  becauae  thtir 
children  by  native  mothers  could  not  be  allowed  to  eojoy 
the  .same  privileges  as  themselves  in  consequence  of  fonntii 
rebellions  against  the  government  Under  the  dey  there 
was  a  divan  or  council  of  state,  chosen  from  the  piincipil 
civic  fi^ctionariea. 

Matters  continued  very  much  in  the  same  state^  aod  tlie 
history  of  Algiers  presents  little  calling  for  spedal  notice 
down  to  the  expedition  of  Lord  Exmonth.  'The  principil 
States  of  Europe  had  had  their  attention  taken  up  vitb 
weightier  matters;  but  on  the  estabUahmeut  of  the  peace 
of  1815  the  English  sent  a  squadron  of  ships,  uovUr 
Lord  Exmouth,  to  Algiers,  to  demand  the  liberation  of  &l 
slaves  then  in  bondage  there,  and  the  entire  disoo&tiniiaiics 
of  piratical  depredations.  Afraid  to  refuse,  the  Algeriiie! 
returned  a  conciliatoiy  answer,  and  released  a  number  cf 
their  slaves;  but  no  sooner  had  the  ships  left  than  tkr 
redoubled  their  activity  and  perpetrated  eveiy  aort  of 
cruelty  against  the  Christiana.  Among  other  sets  d 
cruelty,  they  attacked  and  massacred  a  number  of  Neapo 
litan  fishermen  who  were  engaged  in  the  peari-fisheiy  is 
Bona.  The  news  of  this  excited  great  indignation  i: 
England,  and  Lord  Exmouth  was  again  despatched  vii: 
five  ships  of  the  line  and  eight  smaller  yessels,  and  t: 
Gibraltar  he  was  joined  by  a  Dutch  fleet  of  six  frigaiA 
under.  Admiral  Capellen.  They  anchored  in  front  of  Algiers 
6n  the  26th  August  1816.  Certain  terms,  whidi  vek 
extremely  moderate,  were  proposed  to  the  dey;  but  ti^ 
not  meeting  with  acceptance,  a  fierce  bombardment  was  c 
once  commenced.  At  first  the  assailants  were  subjected  tc 
a  heavy  fire  from  the  enemy's  batteries ;  but  after  a  tiiR 
these  were  one  by  one  silenced,  and  ship  after  ship  cac^lt 
fire,  till  the  destruction  of  the  Algerine  naval  force  ^ 
complete.  Next  day  the  terms  proposed  to  the  dey  vere 
accepted;  Christian  slaves  to  the  number  of  1211  vtn 
set  at  liberty,  and  dr  promise  was  given  that  piracy  &fi^ 
Christian  slavery  sliould  cease  for  ever..  *  The  AlgeiiiA 
however,  did  not  long  adhere  to  the  terms  of  the  tmtr. 
They  lost  no  time  in  putting  their  dty  in  a  more  fcnn'd- 
able  state  of  defence  than  before,  and  this  done,  tbet 
considered  themselves  in  a  condition  to  aet  the  great  povtn 
of  Europe  at  defiance. 

Various  injuries  had  from  time'to  time  been  inflicted  oa 
the  French  dipping,  but  that  which  more  directly  led  tc 
a  declaration  of  war  was  an  insult  offered  to  the  fn^^ 
consul  by  the  dey.  A  debt  had  been  contracted  bj  t^« 
French  government  to  two  Jewish  merchants  of  Algiers  is 
the  time  of  the  expedition  to  Egypt,  and  the  dey  haTii^^ 
direct  interest  in  the  matter,  had  miade  repeated  applicatiuss 
for  payment,  but  vrithout  success.  Annoyed  at  this  acd 
at  what  he  considered  insulting  language  on  the  part  i 
the  consu^  he  struck  the  latter  on  the  face  in  public,  fs 
consequence  of  this,  a  French  squadron  vras  sent  to  Alg:<^ 
which  took  the  consul  on  board,  and  for  three  years  Ea:^' 
tained  an  ineflective  blockade.  At  length  war  on  a  gro* 
scale  was  resolved  on,  and  a  fleet  vras  equipped  at  Tcnk j 
in  May  1830  under  the  command  of  Admiral  Dap^^ 
It  had  also  on  board  a  land  force,  under  the  ooinir.-';; 
of  General  Bourmont,  consisting  of  37,000  infantry, 4' 
cavalry,  and  a  proportionate  number  of  artilleiy..  Tbt 
troops  began  to  land  on  the  14th  June  upon  the  wesJeR 
side  of  the  peninsula  of  Sidi  Ferruch,  in  the  hay  of  Tct9 
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Cbica.    They  did  not  meet  with  much  opposition  till  the 
19tb,  when  a  general  attack  was  made'  upon  them  by 
a  force  of  from  40,000  to  50,000  men.     These,  after  a 
fierce  conflict,  were  completely  routed.    They  renewed  their 
attack  on  the  24tb  and  25th,  hvit  were  on  both  occasions 
repulsed.     The  French  then  advanced  upon  Algiers,  and 
on  the  29th  the  trenches  were  opened.     On  the  morning 
of  the  4th  of  JuJy  the  bombardmeqt  commenced,  and  before 
nigbt  a  treaty  was  concluded  for  the  entire  surrender  of 
Algiers.     Thje  next  day  the  French  took  possession  of  the 
^Qwn,  and  12  ships  of  war,  1500  brass  cannon,  and  over 
£2,000,000  sterling  came  into  their  hands  aa  conquerors. 
The  Turkish  troops  were  permitted  to  go  wherever  they 
pleased,  provided  they  left  Algiers,  and  most  of  them  were 
conveyed  to  Asia  Minor.    The  dey  himself,  with  his  private 
property  and  a  large  body  of  attendants,  retired  to  Naples. 
When  the  French  undertook  the  expedition  against 
Algiers  a  pledge  was  given  to  the  English  government 
that  they  did  not  aim  at  the  permanent  possession  of  the 
country,  but  only  at  obtaining  satisfaction  for  the  injuries 
and  insults  that  they  had  received,  and  putting  down  that 
system  of  piracy  which  had  so  long  outraged  Europe.  The 
French  government  engaged  that  these  objects  being  accom- 
plished, the  final  settlement  and  government  of  the  country 
should  be  arranged  in  concert  with  the  other  European 
powers  for  the  general  advantage.     Notwitlxstanding  this, 
the  French  ministry  in  1833  publicly  declared  that  it  was 
the  intention  of  their  government  to  retain  possession  of 
Algiers  and  to  colonise  it^    •  Subsequently,  the  English 
government  acquiesced-  in  this,  on  receiving  an  engagement 
that  the  French  would  not  extend  their  conquests  beyond 
Algeria  either  on  the  side  'of  Tunis  or  of  Marocca 

The  capture  of  Algiers  was  celebrated-  in  Fraace  witJi 
great  demonstrations  of  joy.  General  Bonrmont  was  raised 
to  the  rank  of  marshal,  and  Admiral  Dupeir^  was  promoted 
to  the  peerage.  The  revolution  of  1830  follow^,  when 
Bourmont  was  deposed,  and  General  Clausel  appointed  to 
succeed  him.  Thje  conquerors,  instead  of  attempting  to 
gain  the  good-will  of  the  natives,  destroyed  a  number  of 
their  mosques,  seized  upon  lands  set  apart  for  religious  pur- 
poses, and  attempted  to  introduce  their  own  laws  and  usages 
in  place  of  tliose  of  the  country,  the  consequence  of  which 
was  that  the  natives  entertained  the  greatest  -abhorrence 
for  their  oppressors,  whom  they  regarded  as  the  enemies  of 
God  and  their  prophet.  General  Clausel  incensed  them 
still  more  by  seizing  upon  the  possessions  of  the  dey, 
the  beya,  and  the  expelled  Turks  in  direct  opposition  to 
th^  conditions  on  which  the  capital  had  been  surrendered. 
Bona  was  taken  possession  of,  and  an -Incursion  was  mode* 
into  the  southern  province  of  Titterie,  when  the  troops  of 
tho  bey  were  defeated  and  Mediab  taken.  The  beys  of 
Titterie  and  Gran  were  deposed,  and  tributary  rulers  set 
up  in  their  room.  Still  the  war  continued.  The  French 
were  incessantly  harassed  by  irruptions  of  hordes  of  the 
Arabs,  so  that  no  Frenchman  was  safe,  even  in  the  vicinity 
i>f  tho  town;  and  little  reliance  could  be  placed  on  the 
fidelity  of  the  beys  who  governed  the  provinces.  Mediah 
peas  evacuated,  and  Oran  abandoned.  In  Februaiy  1831 
Gfcneral  Berthezene  was  appointed  commander-in-chief,  and. 
indertook  several  expeditions  into  the  interior  to  chastise 
:he  hostile  tribes,  but  met  with  little  success.  In  October 
Bona  was  surrounded  and  taken  by  the  Kabylea  There  was 
low  no  safety  but  in  the  town  of  Algiers;  agriculture  was 
jonsequently  neglected,  and  it  was  necessary  to  send  to 
Trance  for  supplies  of  provisions  and  for  fresh  troops.  In 
November  1831  General  Savary,  Due  de  Rovigo,  was  sent 
>at  with  an  additional  force  of  16,000  men.  The  new 
governor  sought  to  accomplish  his  ends  by  the  grossest 
lets  of  cruelty  and  treachery.  One  of  his  exploits  was  the 
oassacre  of  a  whole  Arab  tribe,  including  old  men,  women. 


and  children,  during  night,  on  account  of  a  robbeiy  com- 
mitted \>Y  some  of  them.  He  also  treacherously  murdered 
two  Arab  chiefs  whom  he  had  enticed  into  his  power  by  a 
written  assurance  of  safety.  These  proceedings  exasperated 
the  natives  still  further  against  the  French,  and  those 
tribes  that  had  hitherto  remained  quiet  took  up  arma 
against  them. 

•About  this  time  Abd-el  Eader  first  appears  upon  the  field. 
His  father,  a  Marabout,  had  collected  a  few  followers,  and 
attacked  and  taken  possession  of  the  town  of  Oran.  On 
this  they  wished  to  elect  him  as  their  chief,  but  he  declined 
the  honour  on  accouiVt  of  his  great  agej  and  recon^mended 
his  son  who,  he  said,  was  endowed  with  all  the  qualities 
necessary  to  success.  Abd-el-Kader  was  bom  aly)ut  the 
beginning  of  1807,  and  had  early  acquired  a  grea?  reputa- 
tion among  his  countrymen  for  learning  and  piety,  as 
he  was  also  distingi|ishe«l  among  them  for  skill  in  horses 
manship  and  other  manly  exercises.  He  had  made  two 
pilgrimages,  to  Mecca  in  company  with  his  father,  once 
when  a  child  and  again  in  1828,  by  which  he  obtained  the 
title  of  J7a4;t.  At  tins  time  he  was  living  in  obscurity, 
distinguished  by  the  austerity  of  his  manners,  his  piet^^ 
and  his  zeal  in  observing- the  precepts  of  the  Koran.  He 
collected  an  pumy  of  10,000  hors^en,  and,  accompanied 
by  his  father,  inarched  to  attack  Oran,  wMch  had  been 
taken  possession  of  by  tho  French.  They  arrived  before 
the  town  about  the  middle  of  May  1832,  but  after  con* 
tinning  their  attack  for  three  days  with  great  bravery  they 
were  repulsed  with  considen^ble  loss.  This  was  followed 
by  a  series  of  conflicts,  more  or  less  severe,  between  the 
parties,  but  without  any  permanent  or  decided  advantage 
to  either  side.  In  March  1833  the  Due  de  Rovigo  was 
obliged,  on  account  of  his  health,  to  return  to  France,  and 
General  Avizard  was  appointed  interim  governor;  but  the 
latter  dying  soon  after.  General  Voirol  wsa  nominated  hia 
successor.  Abd-el-Kader  was  still  extending  his  influence 
more  and  more  widely  among  the  Arab  tribes;  and  the 
French  at  last  considered  it  to  be  their  interest  to  offer 
him  terms  of  peace.  A  treaty  was  accordingly  concluded 
with  him  by  General  Desmichels,  governor  of  Oran,  in 
February  1834,  In  which  he  acknowledged  the  supremacy 
of  France,  and  was  recognised  by  them  as  emir  of  the^ 
province  of  Mascara.  One  of  the  conditions  of  the  treaty' 
was  that  the  emir  was  to  have  a  monopoly  of  the  trade 
with  the  French  in  coni.  This  part  of  the  treaty  was 
regarded  with  great  dissatisfaction  at  home,  and  the  general 
was  removed  from  his  post  In  July  General  Drouet 
d'Erlon  was  sent  out  as  governor  general  of  the  colony. 
An  intendant  or  head  of  the  civil  department  was  also 
appointed,  as  well  as  a  commissary  of  justice  at  the  head 
of  tho  judicature.  Tribunals  of  justice  were  also  estab- 
lished, by  which  both  French  and  natives  were  aUowed  to 
enjoy  their  respective  laws.  From  the  tranquil  state  of 
the  country  at  this  time  the  new  governor  was  enabled  to 
devote  his  attention  to  its  improvement  The  French, 
however,  soon  became  jealous  of  the  power  of  the  emir, 
and  on  the  pretence  that  he  had  been  encroaching  on  their 
territory,  General  Trezel,  who  had  succeeded  Desmichels 
in  the  governorship  of  Oran,  was  sent  against  him  with  a 
considerable  force.  The  armies  met  at  the  river  Makta, 
and  the  French  were  routed  with  great  slaughter  ou  the 
28th  of  June  1835.  On  the  news  of  this  defeat  Marshal 
Olausel  was  sent  to  Algiers  to  succeed  Count  d'Erlon.  Itt 
order  effectually  to  humble  the  emir,  he  set  out  for  his 
capital,  Mascaia,  accompanied  by  the  Duke  of  Orleans, 
at  the  head  of  11,000  men..  On  reaching  the  town  the 
French  fotknd  it  deserted,  and,  having  set  it  on  fire,  they 
returned  without  having  effected  anything  of  consequence. 
In  January  1836  Marshal  Clausel  undertook  an  expedition 
a^nst  Tlemcen,  which  he  took  and  garrisoned.     Boon 
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after  this  the  emir  attacked  and  put  tQ  flight  a  body  of 
3000  men  under  Count  d'AxIanges  on  the  Tafna.  Gkneial 
Bugeaud,  who  had  succeeded  Marshal  Clausel,.  attacked 
the  Arabs  under  Abd-el-Kader  on  the  Sikak  river,  6th 
July  1836,  and  gained  a  complete  victory  over  them.  Aji 
expedition  against^the  bey.of  Coostantine  was  next  resolved 
on,  and  Marshal  Ciausel,  at  the  head  of  8000  zpen,  set  out 
fcom  Bona. for  this  purpose  in  November  1836.  They 
encountered  on  their  march  a  severe  storm  of  hail  and 
anew,  followed  by  d'  sharp  frost,  so  that  many  of  them 
died;  and  when  tiiey  arrived  before  the  walls  of  the  town 
they  w^e  unable  to  undertake  the  siege,  and  effected  their 
retreat  with  difcculty.  The  French  were  now  anxious  to 
conclude  a  peace  with  Abd-el-Kader^  and  with  this  view 
General  Bugeaud  arranged  a  meeting  with  him  on  the 
banks  of  the  Tafna,  and  a  treaty  was  signed,  30th  May 
1837.  They  were  then  free  to  turn  their  strength  against 
the  bey  of  Constantino,  and  an  army  of  20,000  men  set 
out  from  Bona  with  this  object  under  the  command  of 
General  Damrdmont  early  in  October.  The  town  was, 
after  a  very  gallant  defence,  taken  by  storm  on  the  12th 
of  tibtat  month  by  General  Val^,  General  Damrtoiont 
having  been  kill^  by  a  cannon-ball  the  previous  day. 
On  the  capture  of  the  city  the  neighbouring  tribes  hastened 
to  make  their  submission  to  the  conquerors,  and  a  strong 
garrison  b^g  left  to  defend  the  town,  the  army  returned 
to  Bona.  As  a  reward  for  his  services,  General  Val^  was ' 
made  a  marshal  and  appointed  governor-general  of  the 
colony.  Disputes  with  the  emir  as  to  the  boundaries  of 
his  territory  were  frequent,  and  at  length  war  was  again 
declared  between  the  parties.  The  immediate  cause  of 
war  on  this  occasion  was  the  marching  of*  an  armed  force 
of  French  troops  through  the  emir's  territoiy..  This  the 
latter  looked  upon  as  an  infringement  of  the  treaty,  and 
consequently  declared  war.  In  October  1839,  he  suddenly 
fell  upon  the  French  troops  in  the  plain  of  Metic^^a,  and 
routed  them  with  great  slaughter,  destroying  6nd  laying 
waste  the  European  settlements.  He  surprised  and  cut  to 
pieces  bodies  of  troops  oh  their  march;  outposts  and  encamp- 
ments were  taken  by  sudden  assault;  and  at  length  the 
possessions  of  the  French  were  reduced  tothe  fortified  places 
which  they  occupied.  On  the  news  of  these  events  reach- 
ing France,  reinforcements  to  the  amount  of  20,000  men* 
were  sent  out.  The  spring  campaign  was  vigorously  opened 
on  both  sides,  and  numerous  skirmishes  too^  place,  but 
without  decisive  results  to  either  party.  The  French  were, 
indeed,  everywhere  successful  in  the  field,  but  the  scattered 
troops  of  the  enemy  would  speedily  reassemble  and  sweep 
the  plains,  so  that  there  was  no  safety  beyond  the  camp 
and  the  walls  of  the  towns.  The  fort  of  Masagran,  near 
Mostaganem,  with  a  garrison  of  only  123  men,  gallantly 
withstood  a  fierce  attack  by  12,000  to  15,000  Arabs,  which 
lasted  for  three  days.  Marshal  Yal^  was  now  recalled, 
and  General  Bugeaud  appointed  to  succeed  him.  The 
latter  arrived  at  Algiers  on  the  22d  of  February  1841,  and 
adopted  a  new  sjrstem,  which  "vras  completely  successful 
He  made  use  of  movable  columns  radiating  from  Algiers, 
Oran,  and  Constantine,  and  having  from  80,000  to  100,000 
troops  at  his  disposal,  the  result  soon  told  against  the  emir. 
Many  of  the  Arab  tribes  were  thus  intimidated  or  brought 
under  subjection,  hard  pressed  garrisons  were  relieved  and 
victualled,  and  town  after  town  taken.  Tekedemt,  the 
principal  stronghold  of  Abd-el-Kader,  was  destroyed,  and 
the  citadel  blown  up;  Mascara  was  taken;  and  Saida, 
the  only  remaining  fortress  in  the  possession  of  the  emir, 
was  entirely  demolished.  In  January  1842  the  town  of 
Tlemcen  was  taken,  and  ten  days  aiterwards  the  fort  of 
Tafna,  which  was  demolished.  The  terrified  Arabs  sub- 
mitted on  all  sides,  and  now  almost  the  entire  country  was 
Aiibdued.     The  emir  himself,  driven  to  axtremi^^ies.  was  I 


compelled  to  take  refuge  in  Marocoa  Here  he  looceeded 
in  raising  a  considerable  force,  and  returned  to  Algena. 
He  made  up  for  the  want  of  troops  by  the  lapi^  of  his 
movements,  and  would  suddenly  make  an  attack  on  oik 
place  when  he  was  supposed  to*  be  in  quite  an  opposite 
quarter.  In  November  1842  the  Duke  of  Aumale  arrived 
in  Algiers  to  take  part  in. the  operations  against  the  emir. 
and  in  the  spring  of  the  following  year  he  suddenlr  ieL 
upon  the  camp  of  Abd-el-Kader  whUo  the  great  body  of 
his  troopd  were  absent,  and  took  several  thonmnd  prLsouen 
and  a  large  booty,  the  emir  himself  making  his  escape 
with  difficulty.  Not  long  ^terwards  the  latter  again  took 
refuge  in  Marocoo,  and  so  excited  the  fanatical  passions  of 
the  people  of  ^that  country  that  their  ruler  was  forced  inta 
a  war  with  France.  The  army  which  was  sent  into  Algeria 
was  attacked  and  defeated  by  Bugeaud  at  the  river  Islj, 
14th  August  1844.  The  emperor  of  Marocco  soon  after- 
wards sued  for  peace,. which  waa  granted  him  on  oonditcs 
that  he  should  no  longer  succour  or  ahelter  the  emir,  bot 
aid  in  pursuing  him.  Abd-el-Kader  waa  now  reduced  U 
great  extremities,  and  obliged  to  take  refoge  in  the  mcii> 
tain  /astnesses,  whence  he  woidd  from  time  to  time  ccie 
down  to  annoy  the  French.  In  June  1845  a  tdbe  U 
Arabs,  who  were  being  pursued  by  a  body  of  Frendi  trco^o 
under  General  Pelissier,  took  refuge  in  a  cava  As  ther 
refused  to  surrender,  the  general  otdered  a  fire  to  be  kisdid 
at  the  mouth  of  the  cave,  and  the'whole  of  those  Titliifl, 
men,  women,  and  children,  to  the  number  of  500,  v» 
suJSbcated.  The  emir  at  length  was  brought  to  such  ttiih 
that  he  agreed  to  deliver  himself  up  to  the  French  on  brjig 
allowed  to  retire  to  Alexandria  or  St  Jean  d'Acre  Nat- 
withstanding  this  promise,  which  was  given  by  Gectnl 
Lamorici^re,  and  ratified  by  the  governor-general,  hens 
takea  to  France,  where  he  arrived  on  the  29th  of  Jantuir 
1848;  and  waa  imprisoned  first  in  the  castle  of  Fftu,  ari 
lifterwards  in  that  of  Amboise,  near  Bloia.  In  Octol<: 
1852  LotiiB  Napoleon,  then  president  of  the  Frendi  Bfr 
public,  gave  him  his  liberty  on  condition  that  he  eiictld 
not  return  to  Algeria,  but  reside  at  Brousao  in  Asia  Hicoi 
Here  lie  remained  till  1855  when,  in  conscience  of  *J» 
destruction  of  that  town  l^  an  earthquake,  he  obtained 
permission  to  remove  to  Constantinople,  and  aftersrards  to 
Dampens. .  At  the  latter  place  he  rendered  valuable  ^ 
to  the  Christians  by  protecting  them  duxing  the  maaaa 
by  the  Tu^ks  in  Syria  in  I860.. 

On  the'  revolution  in  France  of  1848,  General  GavsfsK 
was  appointed  governor-general  of  the  colony;  and  tke 
National  Assembly,  wishing  to  establish  a  closer  oonnerJ^ 
between  the  country  and  France,  offered  to  incorporate  it 
with  the  republic.  This  proposal,  however,  met  with  cos 
siderable  opposition,  and  Algeria  waa  simply  dedared  i 
permanent  possession,  with  the  right  to  send  four  depctif? 
to  the  National  Assembly,  to  be  heard  on  all  is^ttm 
affecting  the  interests  of  the  colony.  Colonists  were  ftl^' 
sent  out  to  settle  there,  and  other  means  taken  to  fuitb^ 
its  prosperity.  Still  the  republic  did  not  seem  to  be  st^ 
successful  in  the  administration  of  affairs  than  the  moDarcty 
had  been.  The  colonists  died  off  or  left  in  diagost,  t^ 
natives  were  not  more  reconciled  to  the  French  yoke,  'j^ 
many  of  them  rose  in  open  rebellion.  The  Kabyles,  n 
particular,  the  most  intelligent  and  industrious  of  the  ni^ 
population,  manifested  the  greatest  repugnanoe  to  the  is 
position  of  taxes  and  of  the  usages  of  civilisatiozL  In  IS^^ 
General  Pelissier  marched  against  several  of  the  rebelb£3 
tribes,  and  reduced  them  to  subjection*  Generab  Oanrabert 
and  HerbUlon  were  sent  into  the  district  of  Zaab  to  qaell  3& 
insurrection  excited  by  the  Marabout  Bon-Zian.  Tlie  bt^^ 
was  driven  to  take  refuge  in  Zaatcha,  which  resisted  tie 
utmost  efforts  of  the  French  to  take  it  for  fifty-one  da>^ 
but  at  last  it  w««  carried  by  storm.     In  1850  tu" 
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vere  several  expeditions  fient  out  against  the  natives,  and 
in  1851  Qeneral  St  Arnaud  succeeded  in  reducing  to  sub- 
jection little  Kabylia.  In  1862  General  M'Malion  set 
out  against  Eastern  Eabylia,  and  Pelissiery  in  the  south, 
took  I^houat  by  storm.  The  next  few  years  present 
us  with  several  expeditions  against  the  Eabyles,  but  these 
were  not  productive  of  very  marked  results.  In  1854 
there  was  an  expedition  against  certain  Arab  tribes  in  the 
-  south,  who  were  reduced  to  subjection.  In  1856  a  great 
'  expe^tion,  under  the  command  of  Qeneral  Handon,  was 
organised  against  the  tribes  of  Qreat  Kabylia  that  had  not 
yet  submitted  to  the  French;  ^d  after  many  months' 
fighting  they  were  brought  under  subjection.  The  autho- 
rity of  France  was  now  undisputed  over  the  countty,  and 
peace  for  a  time  was  establish^ 

In  1858  the  administration  of  the  colony  was  confided 
to  a  special  minister,  the  first  nominhted  being  j^ce 
Napoleon ;  but  he  only  held  office  for  a  short  time;  and 
soon  alter,  the  special  ministry  was  abolished.    In  October 
1859  certam  Arab  tribes  rose  in  rebellion,  but  were  speedily 
subdued.     In  1860  Marshal  Pelissier  was  made  govemor- 
ge^enJt  "vnUi  a  vice-governor,  a  director-general  of  civil 
9f^^  and  a  council  of  thirty  members.    In  the  ^ginning 
of,  1803  the  emperor  promised  to  Algeria  a  constitution, 
with  a  representative  assembly  for  provincid  matters;  and 
aaj^  thsrt  it  was  not  a  colony  properly  so  called,  but  an 
Arab  kingdom,  and  tha,t  Uie  natives  had  an  equal  right  to 
his  protection  ^ith  the  colonists.    In  April  1864  a  for- 
midable insurrection  of  the  Arabs  broke  out  in  the  south, 
in  consequence  of  an  insult  offered  to  one  of  their  chiefs  in 
a  court  of  justice^  and  they  suddenly  fell  upon  and  cut  to 
pieces  a  detachment  of  JB*rench  troops.    A  large  force  was 
speedily  assembled  and  sent  against  them,  and  after  they 
had  been  beaten  in  several  encounters  the  insurrection  was 
at  len^  fxA  down.    Marshal  Pelissier  died  in  May,  and 
Marshal  M'Mahdn  was  appointed  to  succeed  him.    A  fresh 
insurrection  of  the  Arabs  bro):e  out  in  Octo}>er,  but  after 
several  defeats  they  were  brought  to  subjection.  .  In  May 
1865  the  Emperor  Napoleon  visited  Algeria,  and  was 
evoiywhere  r^^ved  with  the  greatest  demonstrations  of 
joy.    After  his  return  to  France  he  wrote  a  letter  to 
Marshal  M'Mahon  respecting  the  future  government  of 
the  colony.    He  particularly  pointed  out  the  necessity  of 
seeking  to  gain  the  good-will  of  the  natives  by  permitting 
them  to  eigoy  their  territories  unmolested,  and  to  maintain 
their  own  customs,  and  that  they  should  be  held  as  equal 
with  the  colonists  before  the  law.     He  further  directed 
him  to  seek,  to  stimulate  the  industry  of  the  colonists,  and 
to  strive  to  develop  the  resources  of  the  country.     In 
October  a  fredi  insurrection  broke  out  in  the  province  of 
Oran.     It  commenced  with  an  attack  upon  a  friendly  tribe^ 
but  was  at  length  put  down  by  a  body  of  troo^ys  under  the 
command  of  Colonel  de  Colomb.    It  again  broke  €^t  in 
March  1866,  and  .Colonel  de  Cobmb  was  a  second  time 
sent  out  against  the  insurgents.    He  encounterecl  them  on 
the  16tlL,  and,  after  a  fierce  engagement,  put  them  to  flight 
with  great  loss.*    In  the  beginning  of  1867  a  new  expedi- 
tion was  organised  against  the  refractory  Arabs  in  the 
squth,  and  tiiese  being  effectually  put  down,  a  period  of 
jiomparative  peace  followed.     Th&  crops  in  1866  were 
almost  entire^r  destroyed  by  an  invasion  of  locusts,  and 
in  January  1867  a  violent  earthquake  destroyed  several 
villages  in  the  vicinity  of  Blidsh.    A  prolonged  drought 
followed,  which  dried  up  the  sources  of  the  springs  and 
produced  a  famine,  from  wl^ch  the  natives  suffered  much. 
A  visitation  of  cholera  succeeded,  which  is  estimated  to 
have  carried  off  not  less  than  50,000  persons.    In  January 
1868  a  fresh  revolt  broke  out  among  the  Arabs,  instigated 
by  Si-Hamed,  who  had  led  on  more  than  one  of  the  pre- 
vious revolta    They  assailed  and  plundered  some  of  the 


friendly  tribes,  and  being  puteued  and  attacked  by  a 
body  of  French  troops,  a  fierce  engagement  took  place, 
in  which  Si-Hamed  was  killed  and  his  foUowcra  put  to- 
flight  Peace  was  enjoyed  for  the  rest  of  that  year;  but 
towards  thd  end  of  January  1869  several  large  bands  of 
insurgent  Arabs  in  the  extreme  south  marched  northward^; 
took  by  surprise  Tagguin,  and  being  joined  by  others,  in  a5 
short  time  they  numbered  3000  horse.  A  body  of  Frcnctf 
troops  was  sent  out  against  them  from  Laghouat,  under 
the  conunand  of  Qobnd  Sonis,  and  after  two  and  a  half 
hours'  hard  fighting  the  insurgents  were  put  to  flight  with 
great  slaughter.  In  1871  a  widespread  insurrection  of 
Arab  and  Eabyle.  tribes  broke  otit,  stimulated  no  doubt 
by  a  knowledge  of  the  weakened  condition  of  France  at; 
home. .  It  commenced  with  £l-Mokrani,  the  hereditary 
bach^agha  of  the  Me^jana,  attacking  and  burning  the 
village  of  Brody-Bon-Arreredy,  destroying  isolated  houses' 
and  posts  throughout  the  district  subject  to  his  influenQe,* 
'  the  colonists  who  did  not  succeed  in  reaching  a  place  of 
safety  being  massacred.  AH  his  attacks  against  the  forti*' 
fied  places,  however,  failed;  and  as  soon  as  the  FrenqW 
were  able  to  assume  the  offensive  he  was  beaten  in  every 
engagement,  imd  subsequeiitly  killed  in  action.  Wben 
this  rebellion  appeared  almost  overcome,  the  whole. of 
Kabylia  rose  in  arms  at  the  command  of  the  sheikh  £t- 
Haddad,  one  of  the  most  powerful  chiefs  in  Kabylia,  and 
head  of  an  influential  religious  confraternity.  The  Kabyles, 
for  the  firat  time  in  history,  descended  from  their  mountain 
fastnesses,  and  attempted  to  invade  the  plains  of  the 
Metic^a.  The  most  horrible  massacres  were  perpetrated, 
and  all  the  principal  pbrts  on  the  coast  were  strictly 
blockaded  on  the  landward  side.  It  was^not  till  after  the 
fall  of  the  commune  in  Paris  that  troops  could  be  sparecl 
in  sufficient  numbero  to  suppress  the  insurrection.  But 
this  was  at  length  effected,  and  a  war  contribution  of 
£1,200,000  imposed  upon  the  rebels,  whose  lands  were  also 
sequestrated,  but  the  ownera  were  permitted  to  resume^ 
possession  on  comparatively  easy  terms.  The  greater  j^ 
of  the  sum  recovered  was  distributed  among  &o  colonisi# 
who  had  suffered  during  the  insurrection,  and  a  consider* 
able  portion  of  it  has  been  allotted  for  public  works,  ^e^ 
sequestration  has  also  opened  up  much  valuable  tenitoxy 
for  European  colonisation.  Since  the  insurrection  many 
new  colonists  have  arrived  here,  and  among  them  many 
from  Alsace  and  Lornune. ..  A  law  passed  by  the  French 
Chamber,  15th  September  1871,  ai^thorises,  on  certain, 
conditions,  the  gratuitous  concession  of  247,000  acres  of 
land  to  such  natives,  of  Alsace  cuad  Lorraine  as  might: 
desire  to  preserve  their  French  nationality.  A  more^ 
favourable  era,  it  is  believed,  has  now  dawned  for  the 
colony.  Down  to  1871  it  had  continued  under  military 
rule,  and  this,  it  was  thought,  had  had  not  a  little  to  do 
with  the  frequent  insurrections  that  had  broken  out  in 
the  country.  Accordingly,  in  October  of  that  year,  a  civil 
government  was  estabmhed,  as  has  been  already  noticed,' 
and  since  that  time  the  colony  has  continued  in  a  more  ^ 
peaceable  and  flourishing  condition.  <  (d.  s.^ ' 

ALGH^EO,  a  seaport  of  Italy,  in  the  province  of 
Sassari,  Sardinia,  situated  on  the  west  coast  of  the  isl&nd»* ' 
14  nvles  6.W.  of  Sassari  It  was  founded  by  the  Genoese^* 
and  was  afterwards  taken  by  the  Catalonians,  whose^ 
language  is  still  spoken.  Though  strongly  fortified  towards 
the  sea,  the  Iwdwiird  side  of  the  town  is  commanded  hf 
the  overhanging  hills.  Alghero  is  an.  episcopal  see,  and 
has  a  cathedrd,  erected  in  1517,  several  monasteries^ 
convents,  and  public  schools.'  Many  of  the  houses  are  of 
antique  architecture.  Near,  the  town  are  some  fin^ 
stdactite  grottoes.  The  neighbourhood  produces  oil  and 
fruit,  and  the  best  wine  of  the  island ;  and  the  corals  Of 
Alghero  are  the  most  beautiful  found  in  the  ^lediterraneaiflu 
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The  other  exporu  include  grain^  wool,  tobacco,  bones, 
«kin8,  and  anchovies.  Porte  Ccnt€,  9  miles  to  the  N.W., 
is  the  roadstead  frequented  by  tie  largest  vessels,  and  is  a 
secure  and  fortified  anchorage,  capable  of  accommodating 
a  large  fleet.     Population  of  commune  (1865),  8419. 

ALGIERS  (Fr.  Alger,  Arab.  Al-Jezair,  ».d..  The  Islands), 
a  city  and  seaport  of  Northern  Africa,  and  capital  of 
Algeria,  is  situated  on  the  west  side  of  a  bay  of  the  same 
fian^  in  the  Mediterranean.  Lat.  (of  lighthouse),  36*^  47' 
l(f  N.,  long.  3"  4'  32'  K  It  is  built,  in  the  form  of  an 
amphitheatre,  on  the  northern  slope  of  a  steep  hill  rising 
•abruptly  from  the  coast.  It  ascends  the  side  of  the  hill  in  the 
form  of  an  irregular  triangle,  thQ  apex  of  which  is  occupied 
by  the  Casbah,  or  ancient  fortress  of  the  deys,  which  is 
about  500  feet  above  the  level  of  the  a^ea.  As  seen  from  a 
distance,  the  city  presents  a  very  imposing  and  picturesque 
appearance ;  and  the  houses  rising  one  above  the  other,  and 
being  all  built  of  white  sto  le,  it  has  been  compared  tp  a 
ship  under  sail  It  consist  \  of  two  towns — ^»he  new,  which 
is  entirely  European  in  its  character,  and  is  built  on  the 
lower  part  of  the  slope  an  1  along  the  shore ;  and  the  old 
town,  which  occupies  the  higher  region,  and  is  entirely 
Oriental  in  its  character.  The  new  town  consists  of  hand- 
some streets  and  squares,  and  contains  the  government 
houses,  hotels,  warehouses,  Mrracks,  &c.  In  the  centre  of 
the  new  town  is  the  Place  du  GouvememerUf  a  large  and 
handsome  square  in  the  E  iropean  jtyle,  with  a  fountain, 
and  planted  with  orange  and  lime  trees.  The  streets  are 
regular,  spacious,  and  handsome,  and  adorned  with  arcades. 
In  the  Arab  or  old  town  the  streets  are  narrow,  winding, 
And  dirty.  The  houses  are  square  substantial-looking 
buildings,  presenting  to  the  street  bare  walls,  with  o  '.y  a 
few  slits  protected  by  iron  gratings  in  place  of  windows. 
Each  house  has  a  quadrangle  in  the  <:entre,  into  which  it 
looks,  and  which  is  entered  by  a  low  narrow  dorway. 
Algiers  is  surrounded  by  walls  and  otherwise  fortifi  d,  but 
its  landward  defences  are  weak  and  exposed,  while  the 
batteries  which  defend  it  towards  the  sea  are  very  strong. 
It  has  two  handsome  suburbSi  and  numerous  elega  it  villas 
are  scattered  over  the  vicinity.  The  town  is  the  uidence 
of  the  governor-general  of  Algeria,  of  the  prefeo^  of  the 
department  of  Algiers,  and  of  the  chiefs  of  the  iifierent 
administrative  services.  It  is  also  the  seat  of  a  bishop 
and  of  thd  supreme  courts  of  justice,  and  has  a  chamber 
and  tribunal  of  commerce,  a  royal  college,  various  schools, 
a  bank,  public  library,  and  museum.  Ajmong  the  principal 
buildings  are  a  cathedral  and  several  Roman  Catholic 
churches,  a  Protestant  church,  several  synagogues,  and  a 
number  of  mosques.  The  town  is  well  supplied  with 
'vater,  and  there  ard  numerous  public  and  private  foun- 
cains  and  baths.  .  Various  markets  are  held  here,  and 
horse-racing  is  a  favourite  amusement  Algiers  has  of 
late  come  to  be  noted  as  a  winter  residence  for  invalids. 
The  French  have  spent  large  sums  of  money  in  the  improve- 
inent  of  the  port  of  Algiers  It  has  an  area  of  220  acres, 
and  it  is  calculated  that  when  a  rock  near  the  centre^ 
called  Jiocke  Sans  Norn,  is  removed,  it  will  be  capable  of 
accommodating  40  vesseb  of  war  and  300  trading  vessels. 
It  has  two  docks,  capable  of  containing  the  largest  vessels. 
The  lighthouse  has  a  revolving  light  visible  at  the  **io(Ance 
of  15  miles.  Population  (1806),  52,614.  (For  the  trade 
and  climate  of  illgiers,  see  Axgeria.) 

ALGOA  BAY,  an  inlet  ir  Cape  Colony,  on  the  S.E. 
coast  of  Africa,  425  miles  erst  from  the  Cape  of  Good 
Hope.  Lat  of  Croix  Island  in  the  bay,  30*  47'  N.,  and 
long.  25*  46'.  Algoa  Bay  lies  between  capes  Recife  and 
Padrone,  on  the  former  of  which  there  is  a  lighthouse.  It 
receives  the  rivers  Sunday  and  Baasher.  The  best 
anchorage  is  on  the  west  side  of  the  inlet,  near  Port 
Elizabeth,  which  is  the  most  imoortant  seaport  on  the 


south  coast  of  Africa^  Here  the  holding  grouiid  is  good, 
and  the  anchorage  is  sheltered,  except  from  the  sootbhea&t 
winds.  Fort  Frederick  stands  on  a  hill  orerlookiAg  Port 
Elizabeth.  Algoa  Bay  was  the  first  landing-place  of  tbe 
British  emigrants  to  the  eastern  province  of  tlie  Cape 
Colony,  and  as  the  harbour  of  that  province  it  ei\iqp  i 
rapidly  increasing  trade. 

ALHAMA,  a  city  of  Spain,  in  the  province  <rf  Grawda, 
24  miles  S.W.  of  Granada.  It  isverypictniesquelvntiiated 
on  the  edge  of  a  gorge  in  the  hiUs  of  the  Sierra  de 
Alhama,  the  streets  rising  in  terraces  one  above  SDother. 
The  river  Marchan  flows  through  the  chasm,  and  the 
mountains  behind  the  town  reach  a  height  of  8000  feet 
The  name  Alhama  signifies  in  Arabic  "  the  bath,"  and  ii 
derived  from  the  hot  mineral  springs  in  the  neighbo\u<- 
hood.  These  springs,  which  have  a  temperature  of  US' 
Fahr.,  are  consider^  beneficial  in  cases  of  dyspepsia  and 
rheumatism,  and  in  former  times  had  as  many  as  U,0Ck3 
visitors  annually.  '  Alhama  was  a  most  important  fonrt» 
while  the  Moora  ruled  in  Granada,  and  its  capture  bv  tLc 
Marquis  of  Cadiz  in  1482  was  the  most,  dedsive  step  ip 
the  reduction  of  their  power.  Remains  of  the  MoorisL 
castle  and  walls  are  still  to  be  seen,  as  well  as  an  aqueduct 
of  Itoma'h  or  Moorish  origin.  Many  of  the  houses  are  of 
Moorish  architecture,  and  the  antiquities  of  the  town,  Ht 
mineral  springs,  and  the  wild  scenery  of  the  eiir>:33 
attract  numerous  visitors.     Population,  about  7000. 

ALHAMA,  a  town  in  Spain,  in  the  province  of  Murtii, 
13  miles  j3.W.  of  the  town  of  that  name.  It  is  celebrated 
for  its  sulphur  springs,  which  have  a  temperature  rengmg 
from  91**  to  113*  Fahr.,  and  attract  numerous  viaitoii 
The  town  has  a  hospital  and  the  ruins  of  an  ancient  csstk 
Population,  about  6500. 

ALHAMBRA,  the  ancient  fortress  and  residence  of  the 
Moorish  monarchs  of  Qraliada,  lies  on  a  hill  overlooking 
the  city  of  Granada,  on  the  north.  The  name,  signifjrJf 
in  Arabic  "  the  red,"  is  derived  from  the  coloiir  of  thesis- 
dried  tapiGf  or  bricks  made  of  fine  gravel  and  chy,  of 
which  the  outer  walls  are  built.  This  famous  lloor^ 
palace  was  erected  at  various  dates,  chiefly  between  124S 
and  1354,  under  the  reigns  of  Ibn-1-Ahmar  and  his  fiQ^ 
cessors.  The  splendid  decorations,  and  in  particular  tae 
exquisite  painting  of  Uie  interior,  are  ascribe  to  Yusuf  L 
who  died  in  1354.  Immediately  after  the  ezpol^'os  d 
the  Moors  in  1492,  their  conquerors  began,  by  inouiser- 
able  acts  of  vandalism,  to  spoil  the  marvellous  beauty  of 
the  Alhambra.  The  open  work  was  filled  op  with  trhit^ 
wash,  the  painting  and  gilding  effaced,  the  furniture  soiled, 
torn,  or  removed.  Charles  V.  rebuilt  portions  in  tie 
modern  style  of  the  period,  and  destroyed  the  greater  pvt 
of  the  Winter  Palace  to  make  room  for  a  modem  stiuctnn 
which  has  naver  been  completed.  Philip  Y.  Italiaoi^ 
the  rooms,  and  completed  the  degradation  by  runniDg  op 
partitions  which  blocked  up  whole  apartments^  gems  d 
taste  ai^d  patient  ingenuity.  In  subsequent  centuries  tk 
carelessness  of  the  Spanish  authorities  permitted  this  pea-' 
of  Moorish  art  to  be  still  further  defaced ;  and  in  1S12 
some  of  the  towers  were  blown  up  by  the  French  nuce 
Sebastiani,  while  the  whole  buildings  narrowly  escaped  tbt 
same  fate.  In  1821  the  ancient  pile  was  shattered  ^ 
an  earthquake.  Directions  were  given  in  1862,  by  Isabd* 
then  queen  of  Spain,  for  the  restoration  of  the  Albambts 
to  its  original  condition.  Thd  work  has  been  carried  » 
with  considerable  skill,  but  the  sums  devoted  to  it  h^ 
been  too  small  for  its  satisfactory  accomplishment 

The  hilly  terrace  on  which  the  Alhambra  stands  isabcut 
2430  feet  in  leflgth  by  674  in  breadth  at  the  widest  jB.t 
A  strongly-fortified  waU,  flanked  by  thirteen  square  toweR, 
encloses  an  area  of  35  acres,  within  which  the  pslafle  i* 
built     Approaching  from  the  city,  the  visitor  pjssrt 
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tHrDQgli  tlie  Gate  of  Pomegiuna^  and  enters  the  grounds 
«f  the  AlhambrOi  which  are  well  wooded,  and  in  spring 
are  covered  by  Bweet-scented  wild  flowera.     The.  gardens^ 
though  weedy  and  luvined,  are  a  charming  resort^  adornod 
tj  beantiM  watetfalU  and  ej^kling  fountains^  and  en- 
livened by  the  aong  of  the  nightingala     Passing  the  pillars 
of  Charles  V.*,  s  stciep  ascent  leads  to  the  chief  entrance 
to  the  Alhafiabra^  the  Gate  of  Judgment — a  massive  arch- 
way, surmounted  by  a  square  tower  62  feet  high,  which, 
while  serving  as  an  outwork  of  the  fortress  and  as  an 
eatrancerhall  to  the  palace,  was  principally  used  as  an 
open-air  court  of  Justice^  according  to  the  patriarchal 
custom  of  the  east     The  pillars  of  the  gate  are  of  sculp.> 
tured  marble,  and  the  horseshoe  arch  is  28  feet  high.     A 
narrow  passage  leads  to  the  Fkua  cU  los  Algibes,  the  Place 
of  the  Cisterns,  so  called  from  the  tanks  underneath  filled 
with  water  from  the  Darro,  which  foams  through  the 
ravine  to  the  north  of  the  hilL     The  Plaza  is  about  225 
feet  long  by  187  wide.     To  the  left  rises  Alcazaba,  the 
ruined  fortress  of  the  Alhambra,  with  the  Torre  de  la  Vela 
or  Watch  Tower,  where  the  Christian  flag  was  first  hoisted 
on  the  expulsion  of  the  Moors  in  1492.     It  commands  a 
noble  prospect     Below  lies  the  city  of  Granada,  with  its 
hundred  churches;  and  above  rise  overhanging  heights, 
with  white  houses  glancing  out  from  the  green  foliage, 
reminding  one  of  Uie  saying  of  the  Arabic  poet,  that 
Gnmada  is  like  a  pearl  set  round  with  emerald.     In  the 
Place  of  the  Cisterns  stands  an  isolated  Moorish  tower, 
the  Torre  del  Vino,  erected  in  1345 ;  and  to  the  right  lies 
the  palace  of  Charles  V.,  displacing  so  much  that  was 
curious  in.  Moorish  art    It  is  a  majestic  but  cold-boking 
structure  in  the  Henaissance  style,  unfinished  and  roofless, 
and  presenting  a  desolate  and  ruinous  aspect    Behind 
this  edifice  lies  the  Moorish  palace,  the  exterior  being 
severe,  plain,  and  almost  forbidding  in  appe^ance,  accord- 
ing to  the.peculiaijty  of  Moorish  architecture,  by  which 
they  contrived  to  heighten  the  splendour  of^  the  interior 
by  contrast  with  the  bare  and  unadorned  structure  of  the 
outer  walls.     But  within,  the  palace  stands  unrivalled  in 
the  gorgeous  splendour  of  its  halls  and  the  exquisite 
beauty  of  its  decorations.     Everywhere  are  seen  evidences 
of  the  delicate  taste  and  the  artistic  luxury  of  the  Moors. 
Spacious  courts,  with  marble  pillars  and  fretted  ceilings, 
partitions  coloured  and  gilt  lUce  the  sides  of  a  Stamboul 
casket,  and  filagree  stuccos  of  veil-like  transparency,  all 
iistingulshed  by  tury  lightness  and  grace,  are  among  the 
main  features  of  this  palace  of  the  voluptuous  caliphs  of 
G^ranada,  who  held  dominion  over  that  sunny  land  which 
;heir  poets  described  as  a  teriestrial  paradise.    The  colours 
chiefly  employed  are  blue,  red,  and  a  golden  yellow.     In 
he  hej-day  of  Moorish  prosperity  the  palace  must  have 
>een  the  most  delicious  of  royal  residences.     Odoriferous 
pBxdcns,  in  which  the  orange  and  the  myrtle  bloomed, 
Itemated   with  sparkling  fountains   and  soft  couches, 
aTiting  to  a  luxurious  repose.     Everything  contributed 
0  render  the  whole  the  most  splendid  abode  of  Oriental 
lagnificence,  to  which  only  the  fantastic  creations  of  the 
Irabian  IfighU  can  be  fitly  compared 
Tlie  present  entrance  is  by  a  small  insignificant  door, 
om  whidi  a  corridor  conducts  to  the  Patio  de  la  Berkdh, 
le  Court  of  the  Blessing.     This  court  is  140  feet  long  by 
^  broad  ;  and  in  the  centre  there  is  a  large  pond  set  in 
ke  marble  pavement,  full  of  gold-fish,  from  which  some 
^Te  called  this  the  Court  of  the  Pond.    It  is  also  known 
the  Court  of  the  Myrtles,  £ro.m  the  myrtles  which  grow 
fyag  its   sides.    There  are  galleries  on  the  north  and 
n%h  sides  ;  that  on  the  south  27  feet  high,  and  supported 
r  a  marble  colonnade.     Underneath  it,  to  the  right,  was 
e    {Principal  entrance,  and  over  it  ar»  three  elegant 
ndows  -with  vh^  and  miniature  piBor^    Wx9  columns^ 


supporting  the  gallerfea  are  light  in>  structure,  and  arches^ 
slender  and  bending  gracefully  like  ptdms,  spring  from 
the  capitals  and  meet  overh^uL  From,  this  court  tha 
walls  of  the  Torre  de  Comaree  are  seen  rising  over  ths 
roof  to  the  north,  and  its  tower  and  cq^ounadea  are  reflected 
iU'  the-  crystal  niirrbr  of  the  pond. 

The  Hall  of  Ambassadors  (Sola  de  Ambajadaree)  iaiha 
largest  in  the  Alhambra,  and  occupies  all  the  Tower  of 
Comares.  It  is  a  square  room,  the  sides  being  37  feet  in 
length,  while  the  centre  of  the  dome  is  75  feet  higlu 
This  was  the  grand  reception-room,  and  the  throne  of  the 
sultan  was  placed  opposite  the  entrance.  The  azulejos  are 
nearly  4  feet  high  all  round,  and  the  colours  vary  at  inter* 
vals.  Over  them  is  a  series  of  oval  medalh'ons  with  in* 
scriptions,  interwoven  with  flowers  and  leaves.  There  are 
nine  windows,  three  on  each  facade,  and  the  ceiling  is 
admirably  diversified  with  inlaid  work  of  white,  Uue,  and 
gold,  in  the  shape  of  circles,  crowns,  and  stars--«  kind  of 
imitation  of  the  vault  of  heavea  The  walls  are  covered 
with  varied  stucco-work  of  most  delicate  pattern,  surrouiid^' 
ing  many  ancient  escutcheons. 

Another  of  the  more  celebrated  courts  of  the  palace  is 
the  Faiio  de  los  Leonea,  the  Court  of  the  Lions.  This  is 
an  oblong  court,  116  feet  in  length  by  66  in  breadth,  sur- 
rounded  by  a  low  gallery  supported  on  124  white  marble 
eolunms.  A  pavilion  projects  into  the  court  at  each 
extremity,  with  filigree  walls  and  light^omed  roof,  elabor- 
ately ornamented  The  square  is  paved  with  coloured 
tiles,  and  ^he  colonnade  with  white  nnrble;  while  the 
walls  are  covered  5  feet  up  from  the  ground  with  blue 
and  yellow  tiles,  with  a  border  above  and  below  enamelled 
blue  and  gold  The  columns  supporting  the*  roof  and 
gallery  are  irregularly  placed,  with  a  view  to  artistic  effect; 
and  the  general  form  of  the  piers,  arches,  and  pillars  is 
most  gracefuL  They  are  adorned  by  varieties  of  fqUag^ 
dtc ;  about  each  arch  there  is  a  large  square  «f  arabesques; 
and  over  the  pillars  is  another  square  of  exqv^te  filigree 
work.  In  the  centre  of  the  court  is  the  celebrated  Fountain', 
oi  Lions,  a  magnificent  alabaster  basin  stippOrted  b;^'th6 
figures  of  twelve  lions  in  white  marble;  not  designed  with 
sculptural  accuracy,  but  as  emblems  of  strength  and 
courage.  When  the  fountain  was  in  good  order  a  great 
volume  of  water  was  thrown  up,  which  fell  into  the  basin, 
passed  through  the  lions,  and  issued  from  their  mouths. 

The  Hall  of  the  Abencerrages  derives  its  name  from  a 
legend  according  to  which  Boabdil,  the  last  king  of 
Grauada,  having  invited  the  chiefs  of  that  illustrious  luie 
to  a  banquet,  massacred  them  here.  This  room  is  a  perfect 
square,  with  a  lofty  dome,  and  trellised  windows  at  its 
base.  The  roof  is  exquisitely  decorated  in  blue,  brown, 
red,  and  gold,  and  the  columns  supporting  it  spring  o^ 
into  the  arch  form  in  a  remarkably  beautiful  manner. 
Opposite  to  this  hall  is  the  Hall  of  the  Two  Sisters,  so 
called  from  two  very  beautiful  white  marble  slabs  laid  as. 
part  of  the  pavement.  These  slabs  measure  15  feet  by  7|,' 
and  are  without  flaw  or  stain.  There  is  a  fountain  in  JJie 
middle  of  this  hall,  and  the  roof  is  composed  of  stalactites, 
nearly  5000  pieces  entering  into  its  construction.  The 
whole  decorations  here  are  of  the  most  exquisite  description. 
Among  the  other  wonders  ef  the  Alhambra  are  the  Hall 
of  Justice;  the  mosque;  the  Mirador  de  Lindarc^a,  or 
boudoir  of  the  sultana ;  the  Palia  de  la  R<^a;  the  Tocader 
de  la  JReina,  or  queen's  boudoir;  and  the  Sala  de  loi  Banoi^ 
in  all  which  are  to  be  seen  the  same  delicate  and  beautiM 
architecture,  the  same  costly  and  elegant  decerationse 
There  must  also  be  noticed  the  celebrated  vase  of  the 
Alhambra,  a  splendid  specimen  of  Moorish  ceramic  art, 
dating  from  1320,  and  belonging  to  tlie  first  period  oi 
Moorish  porcelain.  It  is  4  feet  3  inches  high ;  the  ground 
ie  white,,  and  the^  enamelling  is  in  blue,  whitc,^and  gold* 
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A  new  hall,  called  the  Hall  of  the  Shields  or  Escutcheons, 
has  recently  been  discovered;  and  the  palace  contains, 
besides  the  more  important  halls  already  mentioned,  ranges 
of  bed-rooms  and  summei-rooms,  a  whispering  gallery  and 
labyrinthy  and  vaulted  sepulchres. 

The  towers  of  the  fortress  have  also  much  of  the  orna- 
mented character  of  the  palace.  Separated  from  the 
Albambra  by  a  ravine  lies  GenercUifs,  the  Garden  of  the 
Architect,  probably  in  the  first  instance  an  outwork  of  the 
fortress,  afterwards  the  summer  villa  of  the  sultans  of 
Granada.  It  is  impossible  to  conclude  the  description  of 
the  Alhambra  without  remarking  how  admirably  every 
thing  was  planned  to  render  this  palace  the  most  voluptu- 
ous of  all  retreats— the  numerous  fountains  which  cooled 
the  air,  the  judicious  disposition  of  doors  and  windows 
securing  a  free  ventilation,  the  shady  gardens^  and  the 
noble  views  of  the  hills  and  plains  around.  Some  idea  of 
the  beauty  of  the  original  is  afforded  by  the  Alhambra 
Court  in  the  Oiystol  Palace  at  Sydenham,  imitating  the 
Moorish  palace  in  gorgeousness  of  colouring,  elaborateness' 
of  ornamentation,  and  quaint  grace  of  architectural  st^le. 

One  of  the  most  striking  features"  of  the  Alhambra  is 
the  appliance  of  poetical  conceits  and  passages  from  the 
Koran  to  enhance  and  form  part  of  the  ornamentation. 
*'  There  is  no  God  but*  Allah,"  "  There  is  no  conqueror 
but  God,"  "  Glory  be 'given  to  our  Lord,"  and  other  similar 
inscriptions  are  everywhere  to  be  observed. 

(See  Mr  Owen  Jones's  Flans,  Elevations^  and  Sectums  of 
the  Alhambra,  2  vols.  foL,  1848.) 

ALHAZEN  (full  name,  Abu  Ali  al-Hasan  X^n  Al- 
hasan),  a  mathematician  of  the  11th  century,  was  bom 
at  Basaora,  and  died  at  Cairo  in  1038.  He  is  to  be  dis- 
tinguished from  another  Alhazen  who  translated  Ptolemy's 
A  Imoff'est  in  the  1 0th  century.  Alhazen  having  boasted  that 
he  could  construct  a  machine  for  regulating  th^inundations 
of  the  Nile,  was  simimoned  to  Egypt  by  the  caliph  Hakem; 
but,  aware  of  the  impracticability  of  his  scheme,  and  fearing 
the  caliph's  anger,  he  feigned  madness  until  Hakem's  death 
in  1021.  Alhazen  was,  nevertheless,  a  diligent  and  success- 
ful student,  being  the  first  g^eat  discoverer  in  optics  after 
the  time  of  Ptolemy.  His  researches  were  prosecuted  under 
the  greatest  disadvantages,  as  he  was  compelled  to  eke  out 
a  livelihood  by  copying  his  own  works  and  selling  them. 
To  him,  and  not  to  Ptolemy,  is  duo  the  explanation  of  the 
apparent  increase  of  heavenly  bodies  near  the  horizon.  He 
correctly  attributed  the  plftnomenon  to\he  fact  that  the  eye 
compares  these  bodies  with  intervening  terrestrial  objects. 
He  taught,  previous'  to  Vitello,  that  vision  does  not  result 
from  the  emission  of  rays  from  the  eye,  and  wrote  also  on. 
the  refraction  of  light,  especially  on  atmospheric  refr^iction, 
showing,  e.g.,  the  cause  of  morning  and  evening  twilight 
He  solved  the  problem  of  finding  the  point  in  a  convex 
mirror  at  which  a  ray  coining  from  .one  given  point  shall  be 
reflected  to  another  given  point.  As  a  writer,  Alhazen  is 
remarkable  for  prolixity  and  scholastic  ^btilty.  Only  two 
of  his  works  have  been  printed— his  Treatise  on  Twilight, 
and  his  Thesaurus  Opiicoe.  •  (See  Casiri,  BibL  Arab,  Hisp. 
Escur.) 

ALI,  the  fourth  in  order  of  the  caliphs  or  successors  of 
Mahomet,  was  bom  at  Mecca,  about  the  year  600  a.d. 
GUs  father,  Abu  Taleb,  was  an  uncle  of  the  prophet,  and 
Ali  hinDself  was  adopted  by  Mahomet  and  educated 
under  his  care.  '  While  he  was  still  a  mere^  boy  he  dis- 
tinguii&ed  himself  by  being' the  first  to  declare  his  adhesion 
to  the  cause  of  Mahomet,  who  in  retum  made  him  his 
vioejgerent,  and  some  years  after  gave  him  his  daughter 
Fatima  in  marriage.  Ali  proved  himself  to  be  a  brave  and 
faithful  soldier;  and  when  Mahomet  died  without  male 
issue,  he  seemed  to  have  the  best  claims  to  become  the 
recognised  head  of  Islamism.     Three  other  companions  of 


Mahomet,  however,  Abubekr,  Omar,  and  Othman,  occupied 
this^  position  before  him,  and  it  was  not  until  C5o,  af .er 
the  murder  of  Othman,  that  he  assomcd  the  tide  ot 
caliph.  Almost  the  first  adt  of  his  reign  was  the  aappr&> 
sion  of  a  rebellion  under  Telha  and  Zobeir,  who  were 
instigated  by  Ayesha,  the  widow  of  Mahomet,  a  bitter 
enemy  of  Ali,  and  Mtherto  one  of  the  chief  hindrances  tc 
his  advancement  to  the  caliphate.  The  rebel  amy  insi 
defeated  at  Kharibah,  near  Ba^orah,  the  two  gcnen'j 
being  killed,  and  Ayesha  taken  prisoner.  Ati's  next  arc- 
was  to  get  rid  of  the  opposition  of  Moawyah,  who  hi 
established  himself  in  Syria  at  the  head  of  a  numercui 
army.  A  bloody  battle  took  place  in  the  plain  of  SufciL, 
near  the  Euphrates,  which  seemed  at  first  to  be  going  xi. 
favour  of  Ali ;  when  suddenly  a  number  of  the  enemy, 
fixing  copies  of  the  Koran  to  the  points  of  their  spcani, 
cxcltomed  that  "  the  matter  ought  to  be  settled  by  rci\: 
ence  to  this  book,  which  forbids  Mussulmans  to  shed  ^ii 
other's  blood."  On  hearing  this  the  superstitioos solders 
of  Ali  refused  to  fight  any  longer,  and  demanded  that  tid 
matter  should  be  referred  to  arbitration.  Abu  Mnsa  vu 
appointed  umpire  on  the  part  of  Ali,  and  Amni,  one  c( 
the  shrewdest  men  in  the  kingdom,  on  Uie  part  of  Moawpl 
Amra  persuaded  Abu  Musa  tluit  it  would  be  for  the 
advantage  of  Moslemism  that  neither  candidate  slicill 
reign  ;  and  also,  with  a  pretence  of  deference,  asked  iiia 
to  give  his  decision  first  Abu  Musa,  falling  into  tb 
snare,  proclaimed  that  ho  deposed  both  Ali  and  Moawyu; 
thereupon  Amra  declared  that  he  also  deposed  Ah,  be: 
that  he  invested  Moawyah  with  tho  caHphata  Tiui 
treacherous  decision  greatly  injured  the  cause  of  Ali, 
which  was  .still  further  weakened  by  the  loss  of  Egj^t. 
Syria,  and  Persia,  including  the  sacred  cities  of  Mecca  aad 
Medina.  Ali,  however,  resolved  to  make  a  final  efcr; 
and  collected  a  large  army  for  that  purpose..  He  «^  ^ '• 
destined  to  see  the  result  of  his  plana.  Three  of  the 
fanatic  sect  of  the  Karigites  made  an  agreement  to  assas- 
sinate Ali,  Moawyah,  and  Amm  as  the  authon  of  a> 
astrous  feuds  among  the  faithful  The  only  victim  of  ths 
plot  was  Ali,  who  died  at  Kufa  in  661,  of  the  woood  p- 
fiicted  by  a  poisonedtweapon.  He  had  eight  wives  besic-^ 
Fatima,  and  in  all,  it  is  said,  thirty-threo  .children,  otc  i 
whom,  Hassan,  a  son  of  Fatima,  succeeded  him  in  tb 
caliphate.  Ali  is  described  as  a  bold,  noble,  and  generca 
man,  'Hhe  last  and  worthiest  of  the  primitive  Moskus. 
who  imbibed  his  religious  enthusiasm  from  companioisLp 
with  the  prophet  himself,  and  who  followed  to  the  last  the 
simplicity  of  his  example."  He  was  also  remaikabk  f:( 
learning  an4  wisdom,  and  there  are  still  extant  coljeftic*' 
•of  proverbs,  verses,  kc,  which  bear  his  name,  espei^; 
the  SenteTiees  of  Ali,  an  English  translation  of  vhkb,  tj 
William  Tule,  was  published  at  {klinburgh  in  1832.  1^ 
question  of  All's  right  to  succeed  to  the  caliphate  is  ^ 
article  of  faith  whidh  divided  the  Mahometan  world  i^^- 
two  great  sects,'  the  Sunnis  and  the  Shiahs,  the  h^ 
denying  and  the  latter  affirming  his  right  The  To:^ 
consequently,  who  are  usually  Sunnis,  hold  his  dsc^^^ 
in  abhorrence ;  whereas  the  Persians,  who  are  gecert'^ 
Shiahs,  venerate  him  aa  second  only  to  the  proj^  ^ 
celebrate  the  anniversary  of  his  martyrdom. 

ALI  BEY  (1728-78),  an  adventurer,  said  to  have  bee- * 
itative  of  the  Caucasus,  and  to  have  been  sold  shcnt  t:^ 
age  of  twelve  or  fourteen  for  a  slave  in  Cainx  The  t»; 
Jews  who  became  his  masters  presented  him  to  Ibosc, 
then  one  of  the  most  influential  men  in  the  kingdom.  Is 
the  family  of  Ibrahim  he  received  the  rudiments  s » 
literary  education,  and  was  also  instructed  in  the  v^^ 
art  He  gradually  gained  the  affection  of  his  V^^}^ 
such  a  degree  that  he  gave  him  his  freedom,  penmtted  ts 
to  many,  and  promoted  him  to  the  rank  of  gowinar  d  * 
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district    Afterwards  he  was  elected  to  the  elevated  station 
of  oDO  of  the  governors  of  provinces.    Deprived  of  his 
protector  by  deati^  and  engaging  in  the  dangerous  intrigues 
that  pave.tiie  way  to  power  in  an  unstabfe  government  he 
proci^  his  own  baniahment  to  Upper  E^t    Here  he 
spent  two  years  in  maturing  his  schemes  for'future  great- 
ness; and  in  1766,  returning  to  Cairo,  he  either  slew  or 
expelled  the  beys,  and  seisBd  the  reigns  of  government 
Emboldened  by  success,  he  rescued  himself  from  the  power 
of  the  Porte,  coined  money  in  his  own  name,  and  assumed 
the  rank  of  sultan  of  Egypt    Occupied  in  more  important 
concerns,  the  Forte  made  no  vigorous  opposition'^  to  his 
measures,  and  Ali  seized  the  opportunity  to  recover  a  part 
of  the  Said,  or  Upper  ESgypt,  which  had  been  taken  pos- 
session of  by  an  Arab  sheik.    He  next  sent  out  a  fleet 
from  Suez,  which,  seizing  upon  Cjedda,  entered  the  port  of 
Mecca;  while  a  body  of  cavalry,  commanded  by  Mahomet 
Bey,  his  favourite,  took  and  plundered  Mecca  itself.  Hav- 
ing formed  an  alliance  in  1770  with  the  Sheik  Daher,  a 
rebel  against  the  Forte  in  Syria,  he  aimed  at  the  conquest 
of  all  Syria  and  Bdestine.     He  first  endeavoured  to  secure 
Gaza;  then  his  army,  forming  a  junction  with  that  of 
Daher  at  Acre,  advanced  to  Damascus.    There,  on  the  6th 
of  June  1771,  a  battle  was  fought  with  tiie  Turkish 
pashas,  and  Mahomet  and  Daher,  Ali's  generals,  routed 
them  with  great  slaughter.    The  latter  instantly  took  pos- 
session of  Damascus,  and  the  castle  itself  had  also  capitu- 
lated, when   Mahomet  unexpectedly  hastened   back  to 
Egypt  with  all  his  Mamelukes.    Some  ascribe  this  strange 
conduct  to  an  impression  made  upon  Mah<ftnet  by  the 
Turkish  agents,  and  others  to  a  report  of  the  de^  of 
Ali  Bey. 

Although  unsuccessful,  Ali  never  lost  'si|ht  of  his 
favourite  object;  and  Mahomet,  losing  his  confidence, 
was  forced  to  save  his  life  by  exile.  Mahomet,  however, 
quickly  returned  with  an  army,  and  drove  Ali  Bey  from 
Cairo.  In  this  unfortunate  state  of  affairs  Ali  fled  to 
Daher,  and,  combining  their  forces,  tliey  attacked  the 
Turkish  commander  at  Sidon,  and  came  off  victorious, 
although  the  Turkish  army  was  three  times  their  number. 
After  a  siege  of  eight  months,  they  next  took  the  town  of 
Jaffa.  Deceived  by  letters  from  Cairo,  which  were  only 
intended  to  ensnare  him,  and  stimulatod  by  his  recent 
victories,  Ali  returned  to  Cairo.  Entering  the  deserts 
^ich  divide  Gaza  from  Egjrpt,  he  was  furiously  attacked 
-by  a  thousand  chosen  Mamdukes  led  on  by  Murad  Bey, 
who  was  enamoured  of  Ali's  wife,  and  had  obtained  the 
promise  of  her,  provided  tha^  he  could  take  Ali  captive. 
Ali  was  wounded,  made  prisoner,  and  carried  to  Mahomet 
He  died  thred  days  after,  from  the  effects  either  of  poison 
or  of  his  wounds. 

ALL  PASHA,  sumamed  Arsian  or  "  The  Lion,"  was  born 
at  Tepelini,  a  village  of  Albania,  on  the  Voyutza,  at  the 
foot  of  the  Elissoura  Mountains,  in  1741.  He  belonged 
to  the  Toske  tribe,  anid  lus  ancestors  had  for  some  years 
held  the  title  Of  Boy  of  Tepelini,  this  dignity  having 
become  hereditary  in  his  family.  His  grandfather  fell  in 
17 16  at  the  siege  of  Corfu,  which  was  then  held  by  the 
Venetians.  His  father,  ^ho  died  when  AH  was  in  his 
fourteenth  year,  is  represented  by  most  authorities  as  a 
man  of  anuable  character  and  peaceful  habits,  who  was 
despoiled  of  his  territories  by  the  chiefi^  that  lived  around 
Tiim  ;  but  his  mother  was  a  :voman  of  fierce  and  unyield- 
ing dispoedtion.  Inciting  her  son  to  recover  the  posses- 
sions of  his  &ther,  she  roused  in  him  a  spirft  of  cruelty  and 
^greasion,  tempered,  however,  by  a  considerable  amount 
of  cunning  and  foresight,  which  bore  bitter  fruit  in  his 
riper  yean.  Many  romantic  stories  are  told  5f  Ali's 
adventures  at  the  outset  of  his  caireer,  but  the  only  facts 
that  are  known  with,  certainty  are^  that  after  living  in  tiiie 


moontains  as  a  robber  for  some  years,  and  enduring  great 
privations,  he  made  himself  master  of  his  beylik  of  Tep^ 
lini  by  the  aid  of  his  associates.  He  is  said  to  have  then 
murdered  his  brother  and  imprisoned  his  mother,  ^ho 
died  shortly  after,  on  a  charge  of  attempting  to  poison 
him.  In  order  to  increase  and  establish  his  power,  he 
then  made  overtures  to  the  Turkish  government,  by  whose 
orders  he  attacked  and  defeated  the  pasha  of  Scutari,  then 
in  rebellion  against  the  sultan,  and  put  to  death  SeUm, 
pasha  of  Delvino.  For  these  acts  he  was  rewarded  by 
being  placed  in  possession  of  the  whole  of  his  father's 
territories,  and  he  was  appointed  lieutenant  to  the  Derwend- 
pacha  of  Rum-ili,  an  officer  who  was  charged  with  the 
suppression  of  brigandage  and  highway  robbery  in  the 
district  AJi,  however,  by  permitting  the  robbers  to  go 
unchecked  in  return  for  a  diare  of  the  spoil,  brought  his 
superior  to  disgrace  and  death,  but  escaped  hunself  by 
sending  bribes  to  the  ministers  of  the  sultan.  For  his 
services  in  the  field  in  the  war  betweefi  Ftnssia  and  Turkey 
in  1787  he  was  appointed  pasha  of  Trikala  in  Thessaly, 
and  Derwend-paaha  of  Rum-ili  He  soon  cleared  the 
country  of  robbers,  mainly  by  summoning  to  his  standard 
all  who  were  willing  to  serve  under  him,  and  by  their  aid 
he  took  forcible  possession  of  Joannina  in  1788.  By 
means  of  the  powerful  body  of  troops  oi  his  command, ' 
and  the  wise  measures  that  he  introduced,  he  wrought 
considerable  amelioration  in  the  districts  under  his  charge, 
and  the  Porte  seeing  this,  confirmed'  him  in  the  pashalik 
of  Joannina.  His  whole  attention  was  now  turned  to  the 
aggrandisement  of  his  territory  and  personal  power.  He 
obtained  possession  of  the  western  part  of  Northern  Greece, 
or  Livadia  as  it  was  then  called ;  but  wa^  baffled  for  many 
years  in  his  attempts  to  occupy  the  country  of  the  Suliotes 
in  the  south-west  of  Epirus.  These  brave  and  hardy 
mountaineers  at  last,  in  1803,  agreed  to  evacuate  their 
country,  and  were  treacherously  massacred  by  Ali  while  on 
their  way  to  the  coast  to  embark  for  Corfu.  When  tho 
French  took  Venice  in  1797,  Ali,  by  pretending  admiration 
for  the  principles  of  the  revolution,  induced  Napoleon  to 
send  him  engineers,  by  whose  aid  he  fortified  Joannina; 
but  failing  to  obtain  from  him,  as  he  had  hoped^'the 
Venetian  ports  on  the  seaboard  of  Epirus,  he  took  occasion, 
after  the  defeat  of  Napoleon  in  Egypt,  to  lay  siege  to 
Frevesa,  which  was  surrendered  by  the  French  troops. 
Ali  had  now  a  difficult  part  to  play,  but  he  succeeded  so 
well  with  his  master  the  sultan,  that  he  was  confirmed  'in 
the  possession  of  the  whole  of  Albania  northwards  from 
Epirus  to  Montenegro,  over  which  he  had  asserted  his  autho- 
rity, partly  by  intrigue  and  partly  by  force  of  arms.  He 
also  held  the  high  position  of  governor  of  Rum-ili  for  a 
brief  period  (1799),  during  wMch^  he  amassed  a  largo 
sum  of  money  by  his  extortions.  The  cruel  massacre  .of' 
the  inhabitants  of  Qardiki,  for  an  alleged  insult  to  his 
moth^  an4  sister  about  forty  years  previously,  was  perpe- 
trated  about  this  time.  He  contrived  to  make  his  peace 
with  the  French  in  spite  of  the  capture  of  I^vesa,  and 
in  1807  once  more  entered  into*  alliance  with  them,  with 
the  view  of  obtaining  Parga,  which  he  had  attempted  to 
capture,  but  without  success,  in  1800.  Napoleon,  however, 
n^lected  to  secure  Farga  for  him  at  the  peace  of  Tilsit, 
and  the  fortress  remained'  in  the  hands  of  the  French 
until  it  was  taken  in  1814  by  the  English,  who  gave  it  up 
in  1817,  ostensibly  to  the  sultan,  but  in  reality  to  All. 
Ali  was  now  at  the  height  of  Ms  power :  he  was  ahnost 
supreme  over  Albania,  Epirus,  part  of  Thessaly,  and  the 
western  part  of  Northern  Greece  j  while  one  of  his  sons 
held  the  padhalik  of  the  Morea.  So  powerful  was  he 
that,  though  he  was  nearly  eighty  years  of  age,  the  Forte 
feared  and  hated  him,  and  desired  his  deaSi,  but  could 
find  no  good  pretext  for  taking  measures  against  him  until 
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1830,  when  All  procured  the  assassination  of  an  officer  who 
bad  left  him  aiid  taken  service  under  the  snltan  at  Con* 
Btantinople  For  this  daring  act  the  sultan  proscribed 
Ally  and  ordered  all  the  European  pashas  to  march  against 
him.  He  resisted  every  effort  to  capture  him,  bat  was  at 
last  induced  by  Rourschid  Pasha  to  surrender  in  January 
1822  on  promise  of  a  pardon  from  the  sultaiL  Oo 
5th  February,  on  pretence  of  handing  him  the  necessai^ 
docTUient,  Kourschid  Pasha  procured  an  interview  with 
him,  and  then  produced  the  finnan  authorising  his  execu- 
tion. The  brave  old  despot  defended  himself  with  his 
usual  resolution  and  courage,  but  was  overpowered  by 
numbers,  and  his  head  was  struck  from  his  body  and  sent 
to  Constantinople. 

ALIAS,  signifying  at  emother  time,  ia  used  in  judicial 
proceedings  to  connect  the  several  names  of  a  person  who 
attempts  to  conceal  his  true  name,  or  to  pass  under  a 
feigned  one ;  as  Smith  alias  Jones,  James  alias  John. 

ALIBI,  in  Zaur,  denotes  the  absence  of  the  accused  from 
the  place  where  he  is  charged  with  having  committed  a 
crime  -f  or  his  being  eUtwhere,  as  the  word  imports,  at  the 
time  specified. 

ALICANTE,  a  proviace  of  Spain,  bounded  on  the  N 
by  Valencia,  on  the  W.  by  Albacete  and  Murda,  on  the  S. 
by  Murcia,  and  on  the  S.E.  and  E  by  the  Mediterranean 
Sea  It  was  formed  in  1834  of  distncts  taken  from  the 
ancient  provinces  of  Valencia  and  Murcia,  the  former  con- 
tributing by  far  the  larger  portion.  Its  length  is  about  73 
miles,  its  breadth  68  miles,  and  the  area  2090  square  miles. 
The  surface  of  the  province  is  SKtremely  diversified.  In 
the  north  and  west  there  are  extensive  mountain  ranges 
of  calcareous  formation,  intersected  by  deep  ravines ;  while 
farther  south  the  land  is  more  level,  and  there  are  many 
fertile  valleys.  On  the  Mediterranean  coast,  salt  marshes, 
exhaling  an  insalubrious  miasma,  alternate  with  rich  plains 
and  pleasant  and  productive  huertas  or  gardens,  such  as 
those  of  Alicante  and  Denia.  There  lb  no  considerable 
river  in  the  province,  but  a  few  rivulets  flow  east  through 
the  valleys  into  the  Mediterranean.  The  sky  is  clear,  the 
climate  temperate,  and  the  rainfall  veiy  slight.  Notwith- 
standing the  want  of  rivers  and  of  rain,  agriculture  is  in  a 
very  flourishing  condition.  The  inhabitants  possess  a 
spirit  of  steady  industry  uncommon  in  Spain,  and  by 
means  of  wells  and  canals  they  have  to  a  large  extent  suo^ 
reeded  in  overcoming  the  disadvantoges  of  nature.  Many 
tracts  originally  rocky  and  sterile  have  been  levelled,  and 
now  present  terraces  covered  with  the  vine  and  with  use- 
ful trees.  Cereab  are  grown,  but  the  inhabitants  prefer 
to  raise  such  articles  of  produce  as  are  in  demand  for 
export,  and  consequently  part  of  the  gram  supply  of  the 
province  has  to  be  imported.  Esparto  grass,  rice,  the 
sugar-cane,  and  tropical  fruits  and  vegetables  are  largely 
produced.  Great  attention  is  given  to  the  rearing  of  bees 
and  silk-worms ,  and  the  wine  of  the  province  is  held  in 
high  repute  throughout  Spain,  while  some  inferior  kinds 
are  sent  to  Franca  to  be  mixed  with  claret.  Cattle  are 
not  extensively  reared  The  most  important  minerals  of 
the  province  are  lead,  copper,  iron,  and  coaL  There  are 
about  twenty  lead  and  copper  mines ,  and  mineral  springs 
are  found  at  various  places.  The  manufactures  consist  of 
fine  cloths,  silk,  cotton,  woollen  and  linen  fabrics,  girdles 
and  lace,  paper,  hats,  leather,  earthenware,  and  soap. 
There  are  numerous  oil  mills  and  brandy  distilleries. 
Many  of  the  inhabitants  are  engaged  in  the  carrying  trade, 
while  the  fisheries  on  the  coast  are  also  actively  prosecuted^ 
tunny  and  anchovies  being  caught  in  great  numbers. 
Barilla  is  obtained  from  the  sea-weed  on  the  shores,  and 
•ome  of  the  snline  marshes  yield  large  supplies  of  salt 
by  spontaneous  evaporation.  The  province  is  divided  into 
16  judicial  divisions  end  206  parishes.     Alicante  is  the 


chiel  town,  and  tHe  other  places  of  unportance  ait  Dcut 
and  Villajoyosa  on  the  coast;  and  Orihuela,  Elcke,  Villeca, 
and  Alcoy  in  the  interior.  Education  is  in  a  low  gta^s , 
of  the  criminals  arrested  it  is  found  that  14  in  15  csl 
neither  read  nor  write.  The  people  are  of  a  hTely  &3i 
irascible  temperament,  and  offences  against  the  peno&  an 
frequent.     Population'(1870),  estimated  at  440,000. 

AxJCAKTB,  the  capital  of  the  above  province,  and,  after 
Cadiz  ai^d  Barcelona,  the  most  considerable  seaport  oi 
Spain.  It  is  situated  at  the  head  of  the  bay  of  ALcslu, 
in  the  Mediterranean  Sea,  in  dS""  20'  N.  lat,  and  0'  h 
VV.  long.  The  city  is  built  on  the  bay  in  the  fom  c! 
a  half -moon,  and  is  overlooked  by  a  rock  400  feet  hLh. 
surmounted  by  a  castle,  which  has  been  suffered  to  :^ 
into  decay.  There  is  good  anchoring-ground  in  the  b*?, 
but  only  the  smaller  vessels  can  come  up  to  the  mcle  cr 
pier.  ^  The  bay  is  protected  by  batteries,  and  there  a  i 
fixed  light  on  the  mole,^  95  /eet  high,  and  visible  fsr  i 
distance  of  15  miles.  Alicante  was  the  lAuenUm^A  t^ 
Romans ,  but  notwithstanding  its  antiquity,  the  toTQ  p:^ 
sents  a  modern  appearance,  and  has  few  remains  of  Roii;:: 
mediaeval,  or  Moorish  times.  It  is  the  seat  of  a  bu^Lj;. 
and  has  a  cathedral  and  episcopal  palace.  It  has  d^:  i 
good  town-house,  an  orphanage,  a  lyceum,  a  puhlic  kbnr. 
and  a  school  of  navigation.  Cotton,  linen,  and  To^lr*. 
goods,  cigars,  and  confections  are  manufactured.  Thc't 
is  a  considejable  trade  in  the  fruit  and  other  prodcK  cf 
the  surrounding  plain :  and  the  vino  Onto,  or  dark  rec 
wine,  produced  in  the' vicinity,  is^^nt  to  Fiance  fontn.-: 
purposesw  At  the  island  of  Plana,  on  the  cout.  ver 
beautiful  marble  is  procured.  The  foreign  trade  of  ti- 
port,  though  still  considerable,  has  greatly  dediEed  .: 
account  of  the  imposition  of  an  excessive  import  tr: 
In  1871,  besides  coasting  traders,  372  Spanish  and  fore:: 
vessels,  with  a  tonnage  of  62,546,  entered  the  port.  U 
these  Tessela,  78  were  British,  measuring  29,021  loci 
The  value  of  the  imports  under  foreign  and  native  tip 
was  X542,^26,  and  the  duties  paid  were  £90,421,  w:dx: 
reckoning  duties  corresponding  to  material  and  fuel  I .' 
railways,  which  are  admitted  free.  The  chief  importi  ui 
coals,  iron,  machinery,  and  guano ;  and  the  chief  expert 
esparto — of  which  11,000  tons  were  shipped  ia  l!*!- 
raisins,  almonds,  oranges,  olive  oil,  silk,  saffron,  viae,  >:' 
salt,  and  soda.  There  are  here  English  and  other  Europe.: 
consuls.  Alicante  was  besieged  by  the  Moors  in  I^-- 
and  again  by  the  French  in  1709,  when  the  English  c:c- 
mandant  and  his  staff  were  killed  by  the  explosioa  ot  • 
minci     Population,  31,500. 

ALICATA,  or  Licata,  a  seaport  of  Italy,  in  the  y." 
vince  of  Oirgenti,  Sicily,  situated  on  the  south  coast,  ^ 
the  mouth  of  the  Salso.  the  largest  riv^r  in  the  isla&i  i( 
is  supposed  to  occupy  the  site  of  the  ancient  Fm*-'"' 
built  by  Phintias,  tyrant  of  Agrigentum,  in  230  fic.  i^'^i^ 
the  destruction  of  Gela.  The  neighbourhood  was  the  sstie 
of  many  of  the  most  memorable  events  of  the  Fuaic  vs-'^ 
On  the  hill  overlooking  the  modem  town  there  are  titasi^ 
ancient  remains.  Alicata  is  now  the  moat  important  cos' 
mercial  town  on  the  soutV  coast  of  Sicily,  though  the  ^ 
is  only  an  open  shallow  roadstead.  The  larger  vessels  :^ 
a  mile  off  shore,  and  are  laden  and  discharged  by  meass  d 
barges.  The  chief  trade  is  m  sulphur,  and  the  c*^  • 
exports  include  corn,  fruit,  macaroni,  soda,  and  cssuf-' 
wine.     Population,  16,000. 

AUCUDI,  one  of  the  Lipari  Islands.  See  Uf^ 
Islands. 

ALIEIN,  obviously  derived  from  the  Latin  aliati,  i 
the  technical  term  applied  by  British  constitutional  hes  t. 
any  one  who  does  not  enjoy  the  privileges  of  a  B.^- 
subject.  The  jealousy  which  has  generally  existed  agii-'' 
communicating  the  privileges  of  citixenship  to  /oreig^ 
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has  its  fouijdalion  in  mistaken  views  o»  political  economy. 
It  arosp  from  the  impression  that  the  produce  of  the  energy 
and  enterprise  of  any  community  ia  a  limited  quantity, 
of  which  each  man's  share  will  be  the  less  the  more  com- 
petitors there  are;   superseding  the  just  view  that  the 
wealth  of  a  state  depends  on  the  number  and  energy  of  the 
producera.     Thus  the  skilled  workmen  who  would  increase 
its  riches  have  often  been  jealously  kept  out  of  a  country. 
But,  on  the  other  hand,  special  temptations,  including  the 
gift  of  citizenship,  have  often   been  offered  to  skilled 
foreigners  by  states  desiring  to  acquire  them  as  citizens. 
Britain  has  occasionally  received  industrious  *nd  valuable 
citizens,  driven   forth  by  the  folly  or  tyranny  of  other 
powers,  as  in  the  memorable  instance  of  the  revocatioi^  of 
the  edict  of  Nantes,  which  sent  the  Spitalfields  colony  and 
many  other  Frenchmen  to  this  country.   '  Looking  on  the 
full  benefit  of  British  citizenship  as  a  transcendent  boon, 
the  principle  of  our  older  legislation  on  the  subject  has 
been  to  allow  friendly  aliens  to  possess  at  least  a  portion 
of  it    There  never  existed  in  Britain  a  law  so  harsh  as 
the  Droit  (TAubaijie  of  France,  which  confiscated  to  the 
crown  all  the  property  of  a  deceased  alien.    The  courts  of 
justice  have  ever  been  opened  to  them,  and  they  have  thus 
been  entitled  to  protect  themselves  from  any  inequalities 
which  do  not  apply  to  them  by  special  law.     It  seems  to 
be  a  rule  of  the  general  pubUc  law  that  an  alien  can  be 
sent  out  of  the  realm  by  exercise  of  the  crown's  prero- 
gative ;  but  in  modern  practice,  whenever  it  has  seemed 
necessary  to  extrude  foreigners,  a  special  Act  of  Parliament 
has   been  obtained  for  the  purpose.     (See  Phillimore's 
Jntemal.    Law,   voL    i.,   p.    133;     Forsyth's   Catu  and 
Opinions  on  Const  Law,  p.  181.) 

Our  law,  aave  with  the  special  exceptions  mentioned 
afterwards,  admits  to  the  privileges  of  subjects  all  who  are 
bom  within  the  Britbh  dominions  In  the  celebrated' 
question  of  the  post-nati  in'  the  reign  of  James  I.  of 
England,  it  was  found,  after  solemn  trial,  that  natives  of 
Scotland  bom  before  the  union  of  the  crowns  were  aliens 
in  England,  but  that  those  bom  subsequently  enjoyed  the 
privileges  of  English  subjects.  A  child  bom  abroad, 
whose  father  or  whose  grandfather  on  the  father's  side 
was  a  British  subject,  may  claim  the  same  privilege,  unless 
at  the  time  of  his  birth  his  father  was  a  traitor  or  felon,,  or 
engaged  in  war  against  the  British  empire  (4th  Geo.  II. 
c.  22).  Owing  to  this  exceptional  provision,  some  sons  of 
Jacobite  refugees,  bora  abroad,  who  joined  in  the  rebellion 
of  1745,  were  admitted  to  the  privilege  of  prisoners  of 
war,  because,  as  the  conduct  of  their  fathers  deprived  them 
of  the  privileges  of  citizenship,  they  were  held  not  to  be 
liable  to  its  burdens. 

It  has  been  enacted  with  regard  to  the  national  status 

of  women  and  children  that  a  married  woman  is  held  to 

bo  a  citixen  of  the  state  of  which  her  husband  is  for  the 

tinae  being  a  subject ;  that  a  natural-bom  British  woman, 

having  become  an  alien  by  marriage,  and  thereafter  being 

a  widdWy  may  be  rehabilitated  by  certificate  of  the  Secretary 

of  State  ;  that  where  a  father  or  a  widow  becomes  an  alien, 

the  children  in  infancy  becoming  resident  in  the  country 

where  the  parent  is  naturalised,  and  being  naturalised  by 

the   local  law,  are  held  to  be  subjects  of  that  country; 

that    those  of   a  father  or  of   a  widow  readmitted   to 

British  nationality  become  British  subjects  also ;  and  that 

Che  children  of  a  father  or  of  a  widow  who  obtains  a 

certificate  of  naturalisation,  becoming  resident  with  such 

'  parent  in  the  United  Kingdom,  become  naturalised  (33  and 

34  Vict.  c.  14,  s.  10).     The  same  statute  provides  that  a 

declaration  of  alienage  before  a  justice  of  peace  or  other 

competent  judge,  having  the  effect  of  divesting  the  declarant 

of  the  character  of  a  British  subject,  may  be  made  by  a 

naturalui^  British  subject  desiring  to  resume  the  nationality 


of  the  country  to  which  he  originally  belonged,  if  there  bfr 
a  convention  to  that  effect  with  that  country ;  by  natural- 
bom  subjects  who  were  also  bom  subjects  of  another  state- 
according  to  its  law;  or  by  persons  bom  abroad  having: 
British  fathers. 

The  main  characteristic  disabilitiea  to  which  aliens  have 
been  subjected  are  incompetency  to  exercise  political  pri- 
vileges, such  as  that  of  electing  or  being  elected  to  sit 
in  P&rliament,  and  incapacity  to  hold  hinded  property. 
The  privilege  of  sitting  on  a  jury  was  also  counted  among, 
the  political  rights  from  which  they  are  excluded;  but 
when  a  foreigner  is  on  trial,  he  had  in  England  the 
privilege  of  the  jury  de  medietate  linguoR,  in  which  half 
the  panel  consisted  of  foreigners,  a  privilege  which  was 
taken  away  in  1870,  and  never  existed  in  ScotUind.  An 
alien  enemy  can  neither  by  himself  nor  assignee  sue  for 
the  recovery  of  a  debt  due  to  him  in  this  country,  unless 
by  the  Queen's  special  licence.  But  his  right  to  do  so 
revives  when  the  war  is  terminated  (See  Mr  Justice  Stoiys* 
judgment  in  Society  for  Fropagation  of  the  Gospel  ▼. 
Wheeler,  2  Oallison's  Reporto,  127,  and  Phillimore's  Inters 
national 'Law,  iiL  121). 

Many  of  the  special  disabilities  to  which  aliens  wer» 
subject  under  the  Navigation  Act  and  other  laws  connected 
with  our  old  restrictive  commercial  policy,  have  beea 
removed  or  neutralised  by  the  free  trade  measures  of  later 
years;  but  it  i»  still  impossible  for  an  alien  to  be  the 
owner  of  a  British  ship,  In  other  respects  the  tendency 
has  been  to  coihmnnicate  some  of  the  rights  of  citizenship 
to  aliens,  and'to  widen  the  definition  of  subjects. 

Most  of  tiie  acts  of  Parliament  passed  with  regard  to 
aliens  during  the  last  and  the  present  centuries  have  been 
repealed  by  33  k  34  Vict  c.  14— the  Naturalisation  Act, 
1870.  It  enables  aliens  to  take,  acquire^  hold,  and  dispose 
of  real  and  personal  property  of  every  description  (except 
British  ships),  and  to  transmit  a  title  to  land,  in  all  respects 
as  natuqd'bom  British  subjects.  But  the  act  expressly 
declares  that  this  reUxation  of  the  law  does  not  qualif  j 
aliens  for  any  office  or  any  municipal,  parliamentary,  or 
other  franchise,  or  confer  any  right  of  a  British  subject 
other  than  those  above  expressed  in  rega^^to  property, 
nor  does  it  affect  interests  vested  in  possession  or  expect^ 
ancy  under  dispositions  made  before  the  act,  or  by  devolu- 
tion of  law  on  the  death  of  any  one  dying  before  the  act. 

Th^  Act  6  A  7  Will.  IV.  c.  11  has  not  been  repealed  hf 
the  Act  of  1 870.  It  requires  masters  of  vessels  to  intimate 
the  arrival  of  all  aliens,  who  are  thereby  bound  to  hay& 
their  names  registered  and  to  obtain  certificates  of  regis- 
tration. It  is  believed  that  these  conditions  have  seldom 
been  complied  with  or  enforced. 

.  It  may  be  remarked  that  the  repealed  Act  of  1864 
(7  &  8  Vict  c.  66)  was  the  first  considerable  relaxation  of 
the  alien  law.  It  communicated  to  the  children  boro 
abroad  of  a  British  mother  the  privilege  of  acquiring  land 
by  purchase  or  suocession.  It  gave  friendly  aliens  the 
'  privilege  of  holding  leasee  for  any  time  not  exceeding 
twenty-one  yeara  Before  this  act  the  rights  of  citizenshii^ 
could  only  be  conferred  on  aliens  by  statute ;  and  it  waa 
enacted  at  the  commencement  of  the  Hanover  succession, 
that  no  private  naturalisation  bill  should  be  brought  in 
unless  it  contained  a  clause  disqualifying  the  person  it 
applied  to  from  being  a  privy  councillor  or  a  member  of 
Parliament,  and  from  holding  any  office,  civil  or  military, 
^nd  from  being  a  freeholder;  but  this  restriction  is  repealed 
by  the  act  of  1844.  Limited  privileges  could  formerly  be 
given  by  Ihe  sovereign's  letters  of  denization ;  but  by  the 
act  of  1844  an  alien  intending  to  reside  and  settle  in 
Britain  waa  enabled,  by  application  to  the  Home  Secretary, 
to  obtain  a  certificate  giving  him  all  the  rights  of  a  natimil- 
bom   subject,  with  certain   exceptions.     Naturalisation^ 


576 


A  L  1  — A  L I 


tvbich  ia  accompanied  by  [>olitica)  and  other  rights, 
l>riviJege8,  and  obligations,  may  now,  under  the  act  of 
1870,  be  obtained  by  applying  to  the  Home  Secretary  and 
prodacing  evidence  of  having  resided  for  notieas  than  five 
years  in  the  United  Kingdom,  or  of  having  been  in  the 
«ervice  of  the  crown  for  not  less  than  five  years,  and  of 
intention  to  reside  in  the  United  Kingdom  or  serve  under 
the  cro^^.  Such  a  certificate  may  be  granted  by  the 
Secretary  of  State  to  one  naturalised  previously  to  the 
'Jiassing  of  the  act,  or  to  a  British  subject  as  to  whose 
nationality  a  doubt  exists,  or  to  a  statutory  alien,  ie.,  one 
who  has  become  an  alien  by  declaration  in  pursuance  of 
the  act  1870.  The  laws  of  a  British  colony  with  regard  to 
naturalisation  have  effect  only  within  the  limits  of  that 
colony.  Naturalisation  is  also  effected  by  the  operation 
of  the  law  upon  the  acts  of  individuals,  as  a  woman  by 
marriage  acquires  the  nationality  of  her  husband.  The 
naturalisation  of  a  father  carries  with  it  that  of  his  children 
in  minority ;  and  Foeliz  holds  that  that  of  a  widow  has  the 
some  effect  upon  her  minor  children.  (See  Foeliz,  TraitS 
de  Droit  Jntemat.  Priv.,  1.  L  t.  2,  s.  2;  Savigny,  Priv. 
InttmaL  Law,  translated  by  Quthrie,  pp.  26,  31,  32; 
rhi]limore*s  IntemaL  Law,  vol.  L;  Bar,  Da^  InUmat, 
FriwU  und  Strafrecht,  §  30 ,  Qand,  Code  des  Eiraangen ; 
Hansard  on  Aliens,  Heffter,  Ewrup,  Volkerreckt^  §  59  sqq. , 
Sir  A.  £.  Oockburn  on  Nationality.  Lond.  1869^  Cutler 
on  Naturalisation,  Lond.  1871). 

In  the  United  States  an  alien  desiriog  to  be  naturalised 
must  declare  on  oath  his  intention  to  become  a  citizen  of 
the  United  Stutes ;  two  years  afterwards  must  declare  on 
oath  his  intention  to  support  the  constitution  of  the  United 
States  and  renounce  allegiance  to  every  foreign  powtT, 
including  that  of  which  be  was  before  a  subject;  mvst 
prove  residence  in  the  United  States  for  five  years,  and  n 
the  state  where  his  application  is  made  for  one  year,  a»  a 
good  citizen ;  and  must  renounce  any  title  of  nobility.  In 
France  an  alien  desiring  naturalisation  must  obtain  |  sr- 
mission  to  establish  his  domicile  in  France ;  three  vears 
after  (in  special  cases  one  year)  he  is  entitled  to  app  <  for 
naturalisation,  which  involves  the  renunciation  of  any 
Gxistiog  allegiance.  (See  further.  Allegiance  ana 
International  Law.) 

ALIOARH,  a  district  of  British  India,  in  tho  Meerut 
division,  and  under  the  jurisdiction  of  the  Lieutenant- 
Oovernor  of  the  North- West  Provinces,  lies  between  lat 
2r  29'  and  28*»  10'  30"  N.,  and  between  long.  77° 
32'  30"  and  78**  42'  30"  E  It  contains  an  area  of  1954 
square  miles,  of  which  upwards  of  two-thirds,  or  884,060 
acres,  are  under  cultivation.  Population  in  18G5  returned 
at  925,538  souls,  and  by  the  census  of  1872  ascertained 
to  be  1,073,108.  Alfgarh  is  bounded  on  the  N.  by 
the  Bulaodshahr  district  and  a  portion  of  Bud&on;  on 
the  E.  by  Etah  district;  on  the  S.  by  MathurA  district; 
and  on  the  W.  by  GurgAon  and  MathurA  districts.  The 
district  is  nearly  a  level  plain,  but  with  a  slight  elevation 
in  the  centre,  between  tho  two  great  rivers,  the  Ganges  and 
JamnA.  The  only  other  important  river  is  the  KAli  Nadf, 
which  traverses  the  entire  length  of  the  district  from 
north-west  to  south-east. 

The  civil  eUtion  and  principal  town  is  Koel,  situated  a  short 
disUnca  to  the  south  of  AHgarh  Fort  The  chief  products  arc 
wheat,  barley.  joAr,  bajrA,  pulses,  oil-seeds,  gram,  and  indigo, 
ihere  are  no  manufactures.  In  1870-71  the  total  net  revenue  of 
the  district  was  returned  at  £288, 700,  and  the  expenditure  at 
i^45,488 ;  the  land  revenue  in  the  same  year  amounted  to  £196,655, 
or  84  per  cent  of  the  total  net  revenue.  Nine  towns  are  returned 
M  containing  a  population  of  upwards  of  5000  souls,  as  follows  :— 
Koel,  the  civil  station  and  principal  city,  population  within  muni- 
^pal  limits.  55.228;  Hdtras.  population,  33,100;  Atrauli.  populn- 
,.!?JJ.:!r!r'°:*?"^^^^I^^  ^"'^'  "'S^S;  SikandrA  RAo,  population 
within  municipal  limits,  11,P88  ;  JoUli.  population.  TSieTMursAn. 
poi.uliiUon.  6113;  Tapol.  population.  6031 ;  Bijaigarh.  population. 


5779 ;  and  Hardeo^nj,  population,  6202.  There  are^ve  i&uQld]«l 
towns  in  the  district,  the  revenue  raised  being  derived  fraa  octroi 
duties.  The  following  was  the  municipal  revenue  and  its  ioadcoco 
per  head  in  1871 -72 :— Ko!^  (Aligarh),  munidpal  re7entti^£&467 
mcidence.  Is.  1 1  )d.  Der  head  of  the  municipal  population.  Hiuis, 
municipal  revenue,  £5221,  ISs. ;  incidence  per  head,  Sa.  1|1  Sik- 
andra  RAo,  municipal  income,  £505. 128. ;  incidoice,  lOd.  perheKl. 
AtrauU,  municipal  income,  £709  ;  incidence,  I0]d.  per  hesi 
Hardeogaoj,  municipal  income,  £462,  18s.  :  inddenoe.  Is.  d^i 
per  heaa.  In  1871-72,  the  district  contained  370  schools,  attendfll 
bv  a  total  of  7939  pupils,  of  whom  6766  were  Hindus  sad  1173 
Mahometans.  For  the  protection  of  person  and  property,  a  n^lar 
police  force  ia  maintained,  consisting  of  1056  men  of  all  gndci, 
equal  to  one  man  to  every  1*86  square  mile  of  area,  or  one  to  evoy 
1016  of  the  population.  The  Village  Watch  or  rural  police  oarabered 
2000  in  187  i,  r^ual  to  one  man  to  every  '67  square  miles,  or  <ae  to 
every  536  inhabitants. 

ALfoABH  Fort,  in  the  district  of  the  same  Dsme,  ia 
situated  on  the  Grand  Trunk  Road,  in  lat  2T  56'  N.. 
and  long.  78*  8'  E.  The  fort  consists  of  a  regular  puly- 
gon,  surrounded  by  a  very  broad  and  deep  ditch.  It  wai 
captured  from  the  MarhattAs  under  the  leadership  of  Potod, 
a  French  officer,  by  Lord  Lake's  army,  in  September  1803, 
since  which  time  it  has  been  much  strengthened  and  im- 
proved. In  the  rebellion  of  1857  the  troops  stationed  si 
Aligarh  mutinied,  but  abstained  from  murdering  their 
officers,  who,  with  the  other  residents  and  ladies  sod 
children,  succeeded  in  reaching  HAtrAs. 

ALIMENT,  in  the  Law  of  Scotland,  is  the  sum  paid  or 
•allowance  given  in  respect  of  the  reciprocal  obligation  c^ 
parents  and  children,  husband  and  wife,  grandparents  ard 
grandchildren,  to  contribute  to  each  other*8  maintenaiKe 
Tho  term  is  also  used  in  regard  to  a  similar  obligatior  of 
other  parties,  as  of  creditors  to  imprisoned  debtors,  tbe 
payments  by  parishes  to  paupers,  dec.  Alimentary  funo, 
whether  of  tiie  kind  above  mentioned,  or  set  apart  as  ladi 
by  the  deed  of  a  testator,  are  intended  for  the  mere  sappoit 
of  the  recipient,  and  are  not  attachable  by  creditors. 

ALIMONY  is,  in  English  Law,  the  allowance  for  maio* 
tenance  to  which  a  wife  is  entitled  out  of  her  husbanfs 
estate  on  a  decree,  obtained  at  the  wife's  Instaneo,  for 
judicial  separation  or  for  the  dissolution  of  the  mani^ 
It  is  settled  by  the  judge  of  the  Divorce  Court  on  a  coo- 
sideration  of  ail  the  circumstances  of  the  case. 

ALISON,  Rbv.  Arcuibald,  an  author  of  great  reputs^ 
tion  in  his  own  day,  was  bom  on  the  13th  November 
1757  at  Edinburgh,  of  which  his  father  was  for  a  tioe 
lord  provost  After  studying  at  the  university  of  Glasgc« 
and  at  Balliol  coUege,  Oxford,  he  took  orders  in  the  Cbvcb 
of  England,  and  was  appointed  in  1778  to  tbe  curacy  of 
Brancepeth,  near  Durham.  In  1780' he  married  Dorotka, 
youngest  daughter  of  Pl-ofessor  Gregory  of  EdinbcrgiL 
The  next  twenty  years  of  his  life  were  spent  in  Shrop^^r?. 
where  he  held  in  succession  the  livings  of  Hi^  ErcoJ . 
Roddington,  and  Kenloy.  In  4  800  he  removed  toEdir- 
burgh,  having  been  appointed  senior  incumbent  of  St 
Paul's  chapel  in  the  Cowgate.  For  Uiirty-four  yeais  U 
filled  this  position  with  great  acceptance,  his  preacLi-.. 
attracting  so  many  hearers  that  a  new  and  'larger  ^^t^  i 
was  built  for  him.  His  last  years  were  spent  at  Coli&tv' 
near  Edinburgh,  where  he  died  on  the  17th  May  1S:>1' 
Mr  Alison  published,  besides  a  Life  of  Lord  Woodhoosel-^. 
a  volume  of  sermons,  which  passed  through  several  editions, 
and  a  work  entitled  Essays  on  the  Nature  and  Prtneif-'f' 
of  Taste,  which  received  a  very  laudatory  criticism  tio 
Lord  Jeffrey  in  the  Edinburgh  Review  for  May  1811.  H 
theory  of  the  beautiful,  which  is  based  on  the  priodp^ 
of  association,  is  incomplete  and  unsatisfactory,  aad  bi^ 
work  is  now  only  of  historical  importance.  Two  sc-^s 
of  Mr  Alison  attained  distinction.  The  elder,  Dr  Viil- 
liam  Pulteney  Alison,  born  in  1790,  was  from  U-^ 
until  within  a  few  years  of  hi^  death,  in  1859,  a 
mincnt  member  of  the  medical  faculty  in  the  unjver* 
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of  £dujibui:gli.    The  younger  son  is  tlie  subject  of  the 
following  notice. 

ALISON,  Sib  Archibald,  Bart,  the  celebrated  his- 
torian, younger  son  of  the  preceding,  was  bom  at  Kenley, 
Shropshire,  on  the  29th  December  1792.     He  studied  at 
the  univennty  of  Edinburgh,  distinguishing  himself  espe- 
cially in  the  classes  of  Greek,  anc^  mathematics.    In  1814 
he  passed  at  the  Scotch  bar,  but  he  did  not  at  once  enter 
on  the  regular  practice  of  his  profession.     The  close  of  the 
irar  had  opened  up  the  Continent,  ^nd  Alison,  sharing  with 
many  of  his  countrymen  the  desire  to  witness  the  scene  of 
the  stirring  events  of  the  previous  twenty  years,  set  out  in 
the  autumn  of  18H  for  a  lengthened  tour  in  France.     It 
was  during  this  period,  as  he  tells  us  in  a  characteristic 
passage  of  the  work  itseU,  that  h'e  "conceived  the  first 
idea"  of  writing  his  History,  and  "inhaled  that  ardent 
spirit,  that  deep  enthusiasm,''  which  enabled  him  to  accom- 
plish his  self-imposed  task.    Amore  immediate  result  of  the 
tour  was  his  first  literary  work  of  any  importance,  fraveU 
in  France  during  the  Years  1814-15,  which  appeared  iu 
the  latter  year.     On  his  return  to  Edinburgh,  Mr  Alison 
practised,  at  the  bar  for  some  years  with  but  very  moderate 
success.     In  1822,  however^  he  became  one  of  the  four 
advocates^epute  for  Scotland.     The  extensive  and  varied 
experience  gained  in  this  ofHcc,  which  he  held  until  1830, 
gave  him  the  necessary  qualifications  for  writing  his  Prinr 
ciples  of  theCriminal  Law  of  Scotland  (1832),  and  Practice 
of  the  Criminal  Law  of  Scotland  (1833),  works  that  are 
still  of  standard  authority.    It  was  the  acknowledged  merit 
of  these  treatises  that  chiefly  induced  Sir  Robert  Peel, 
during  his  brief  administration  of  1834,  to  confer  on  Mr 
Alison  the  important  judicial  office  of  sheriff  of  Lanark- 
shire, which  ranks  next  in  dignity  and  emolument  to  a' 
Judgeship  in  the  sijpreme  court     The  office,  though  by  no 
means  a  sinecure,  afiforded  cbnisiderable  leisure,  which  Mr 
Alison  employed  in  not  only  making  frequent  contribu- 
tions to  periodical  literature,  but  also  writing  the  long- 
projected  Hittcry  of  Europe^  for  which  he  had  been  collect- 
ing materials  for  more  than  fifteen  years.     The  history  of 
the  period  Jrom  the  commencement  of  the  French  revolu- 
tion till  the  restoration  of  the  Bourbons  in  1815  was 
completed  iu  ten  volumes  in  1842,  and  met  with  a  success 
almost  unexampled  in  works  of  its  class.     Within  a  few 
years  it  ran  through  ten  editions,  and  was  translated  into 
most  of  the  languages  of  Europe,  as  well  as  into  Arabic 
and  Hindustani     At  the  time  of  the  author's  death  it  was 
stated  that  108,000  volumes  of  the  library  edition  and 
439,000  volumes  of  the  popular  edition  had  been  sold.    A 
popularity  so  wide-spread  must  almost  of  necessity  have 
had  some  basis  of  real  merit  on  which  to  rest,  and  the 
good  qualities  of  Mr  Alison's  work  lay  upon  the  surface. 
It  brought  together,  though  not  always  in  a  well-arranged 
form,  an  immense  amount  of  information  that  had  before 
been  practically  inaccessible  to  the  general  publia      It 
mode  an  attempt  at  least  to  show  the  organic  .connection 
iu  the   policy  and  progress  of  the  different  nations  of 
Europe ;  and  its  descriptions  of  what  may  be  called  ex- 
ternal history — of  battles,  sieges,  and  state  pageants — were 
always  spirited  and  interesting.     On  the  other  hand,  the 
faults  of  the  work  were  so  numerous  and  glaring  as  to 
prevent  it  from  ever  taking  rank  as  a  classic.    The  general 
style  was  prolix,  involved,  and  vicious;  inaccurate  state- 
ments and  fallacious  arguments  were  to  be  found  in  almost 
every  page;  and  .the  constant  repetition  of  tnte  moral 
reflections   and  egotistical  references  seriously  detracted 
from  its  dignity.     A  more  grave  defect  resulted  from  the 
author's  strong  political  partisanship,  which  entirely  un- 
fitted him  for  deeding  with  the  problems  of  history  in  a 
philosophical  spirit.    In  the  position  of  unbending  Toryism 
which  he  occupied,  it  was  impossible  for  him  to  give  any 


explanation  of  so  complex  a  fact  as  the  Fxiench  veVfOlajtioa 
that  would  be  satisfactoiy  to  reflective  nunds.  Accordingly, 
his  treatment  of  what  may  be  called  the  inner  histoty  of 
those  forces  hidden  in  the  French  revolution  which  .have 
made  modem  Europe  what  it  is,  was  meagre  and  incomplete 
in  the  last  degree. 

A  continuation  of  the.  History,  embracing  the  period  from 
1815  to  1852,  which  was  completed  in  four  volumes  in 
1856,  did  not  meet  with  the  same  success  as  the  earlier 
work.  The  course  of  events  did  not  afford  the  same 
material  for  the  exercise  of  the  author's  powers  of  descrijw 
tioh,  and  the  period  bein^  so  near  as  to  be  almost  contem* 
poraiy,  there  was  a  stronger  temjitation,  which  he  seems 
to  have  found  it  impossible  to  resist^  to  yield  to  political 
prejudice.  Three  great  measures  of  English  legislation-^ 
the  Act  restricting  the  paper  currency,  &e  Reforixi  Act  of 
1832,  and  tiie  Act  abohshing  the  com  laws — ^were  the 
object  of  his  special  aversion ;  and,  with  little  regtird  for 
consistency,  he  was  in  the  habit  of  tracing,  now  to  one  and 
now  to  another  of  these  measures,  all  the  real  and  many 
imaginary  evils  in  the  s^cte  of  the  nation.  On  the  cnrrenc^* 
question,  in  regard  to  which  he  stood  from  the  first  almost 
done  in  opinion,  he  has  insei'ted  several  teljipus  disserta- 
tions in  the  continuation  of  his  Histoty,  besides  publishing 
a  separate  pamphlet  in  1847.  On  the  two  other  great 
measures  he  clung  tenaciously  to  his  opinion  long  after  the 
more  intelligent  of  lus  party  had  admitted  the  necessity,  if 
not  the  justice,  of  the  concessions  that  had  been  made. 
The  use  which  Mr  AHson  made  of  statistics  in  the  con- 
tinuation of  his.  History  to  support  his  peculiar  politiool 
and  economic  theories  was  little  short  of  astounding. '  He 
will  be  acquitted  of  intentional  unfairness  only  by  those 
who  are  aware,  not  merely  how  easy  it  is  to  moke  figuxes 
yield  any  result  that  may  be  wished,  but  also  how  difficult 
it  is  to  bring  out  the  correct  result,  even  with  the  most 
honest  purpose,  unle8s.there  be  special  aptitude  and  special 
training  on  the  port  of  the  investigator.    , 

Mr  Alison's  successful  litemiy  career  received  from' time 
to  time  due  recognition  in  the  form  of  public  honours. 
In  1845  he  was  chosen  rector  of  Marischal  Collie,  Aber* 
deen,  and  in  1851  he  was  ndsed  to  the  same  honourable 
position  by  the  students  of  Glasgow  University.  In'  1852 
the  dignity  of  baronet  was  conferred  upon  lum  by  Lord 
Derby,  and  in  the  following  year  he  was  made  a  D.O.L.  d 
Oxford.  His  literary  activity  continued  till  within  a  sloort 
time  of  his  death,  the  chief  works  he  published  in  addition 
to  his  History  being  the  Principles  of  PopuUUion  (1840), 
in  answer  to  Sialthus;  a  Life  of  Marlborough  (1847);  and 
the  Lives  of  Lord  Castlereagh  and  Sir  C.  Slewari  (1861). 
Three  volumes  of  his  political,  historical,  and  miscellaneous 
essays  were  reprinted  in  1850.  Sir  Archibald  died  at 
Fossil  House,  Glasgow,  on  the  23d  May  1867. 

ALIZARIN,  the  principal  colouring  matter  of  madder, 
may  be  obtained  by  subliming  on  paper  an  alcoholic  extract 
of  madder,  or  by  exhausting  the  root  with  water,  precipi^ 
tating  with  sulphuric  acid,  dissolving  the  moist  precipitate 
in  a  solution  of  chloride  of  alumina,  and  separating  the 
impure  alizarin  by  the  addition  of  hydrochloric«cid.  The 
impure  alizarin  is  dissolved  in  alcohol,  and  separated  as  a 
lake  on  treating  with  hydrate  of  alumina,  which  is  now 
boiled  with  carbonate>of  soda  to  separate  another  colouring 
matter  called  purpurin,  and  is  finally  treated  with  hydro* 
chloric  acid,  which  dissolves  the  alumina  and  leaves  the 
purec^bstance. 

Alizarin  in  the  anhydrous  state  forms  red  prisms,  'and 
in  the  hydrated  condition  crystals  like  mosaic  gold.  It 
dissolves  sparingly  in  water  even  at  the  boiling  point,  but 
is  soluble  in  alcohol  or  ether.  Mineral  adds  do  not  do. 
compose  the  colouring  matter  at  ordinary  temperatures. 
Caustic  alkalis  or  alkaline  carbonates  dissolve  alizarin, 
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forming  deep  purple  solutioDS,  from  which  acids  precipitate 
in  orange-coloured  flakes.  Alizarin  has  the  atomic  com- 
position Cififi^  and  has  recently  been  made  synthetically 
from  the  hydrocarbon  C„H„  called  anthracene,  which 
occurs  among  tho  products  of  the  destructive  distillation 
of  coal.  This  is  the  first  example  of  the  artificial  forma- 
tion of  a  natural  colouring  m$ktter.  For  further  details 
eee  Chemistry. 

ALKALI,  a  term  originally  applied  to  the  ashes  of 
plants,  now  employed  in  inorganic  chemistry  as  a  generic 
name  given  to  tho  group  of  compounds  that  have  the  pro- 
perty of  neutralising  acids.  The  use  of  the  term  is^ 
however,  generally  confined  to  such  members  of  the  group 
as  are  soluble  in  water.  The  most  soluble  alkaline  bodies 
are  the  oxides  of  potassium  (potash),  sodium  (soda),  lithium 
(lithia),  and  ammonium  (aqueous  ammonia);  and  next  in 
order  the  oxides  of  calcium  (lime),  barium  (baryta),  and 
strontium  (strontia).  The  solutions  of  these  bodies  exert 
a  caustic  or  corrosive  action  on  vegetable  and  animal  sub- 
stances, and  precipitate  the  oxides  of  the  heavy  metals  from 
solutions  of  their  salts.  Many  vegetable  colouring  matters 
are  changed  in  tint  by  alksdine  solutions — ^for  instance, 
reddened  litmus  becomes  blue,  yellow  turmeric  brown,  and 
syrup  of  vi<fiets  and  infusions  of  red  cabbage  green. 

ALKALOIDS,  the  name  of  a  group  of  organic  bodies  that 
possess  alkaline  properties.  They  are  characterised  by  the 
property  of  combining  with  acids  to  form  salts,  and  many 
have  the  power  of  giving  -on  alkaline  reaction  with  vegqr 
table  colours.  All  the  natural  alkaloids  contain  nitrogen 
OS  an  essential  constituent,  and  they  are  especially  marked 
by  possessing  great  medicinal  power.*  Many*  artificial 
alkaloids  have  been  made  of  recent  years  in  which  phos- 
phorus, arsenic,  and  antimony  occupy  the  place  of  nitrogen. 
For  the  individual  properties,  tests,  &c.,  of  dififerent  dka* 
loids,  see  Chemistry. 

ALKANET  {Alkanna  iinctoria,  or  Anckusa  tinctoria), 
a  plant  of  the  order  Boraginacece,  indigenous  to  the  south 
of  France  and  the  shores  of  the  Levant.  It  is  extensively 
cultivated  on  the  Continent  for  the  sake  of  the  root,  which 
yields  a  fine  colouring  matter,  imparting  a  beautiful  car- 
mine tint  to  oils,  wines,  wax,  and  all  unctuous  substances. 
Being  perfectly  harmless,  alkanet  is  much  used  for  colour- 
ing in  pharmacy.  Some  of  the  mixtures  styled  port  wine 
owe  their  colour  to  this  dye,  and  it  is  also  employed  in 
staining  furniture. 

AL-Ki^DI,  Abu  Yusuf,  &c.,  styled  by  pre-eminence 
*'  The  Philosopher  of  the  Arabs,"  flourished  during  the  first 
half  of  the  1 0th  century,  and  died  at  some  unknown  date 
posterior  to  96 1 .  His  literary  activity  was  encyclopaedic,  and 
spread  itself  over  all  the  sciences*  The  titles  of  his  works 
number  nearly  200  in  the  catalogue  of  Casiri,  and  amount  to' 
265  in  that  of  Fliigel ;  but  the  latter  appears  in  some  cases  to 
have  enumerated  the  same  works  under  two  divisions,  and  it 
is  doubtful  whether  the  philosopher  has  not  been  confounded 
with  another  writer  of  the  same  nam&  His  treatises  are 
arranged  under  the  following  heads,  which  throw  some 
light  on  his  classification  of  the  sciences  : — Philosophy  in 
general,  logic,  politics,  ethics,  arithmetic  (under  which  he 
discusses  the  unity  of  God),  spherology,  theory  of  music 
(which  was  closely  connected  with  all  primitive  speculation 
from  its  religious  character),  astronomy,  meteorology,  geo- 
met^,  cosmology  (the  form,  dec,  of  the  heavens),  astrology, 
medicine,  and  on  various  arts,  besides  his  commentaries 
and  controversial  writings.  Of  all  these,  none  except  some 
treatises  on  medicine  and  astrology  remain.  O^ers  of 
them  must  have  been  known  in  the  Middle  Ages,  for 
Al-Kindi  is  placed  by  Roger  Bacon,  along  with  Alhazen, 
in  the  first  rank  after  Ptolemy  as  a  writer  on  perspective 
(optics).  Some  of  them  were  certainly  translated  by 
Uordrd  of  Cremona    Whatever  his  influence  may  have  been 


on  tho  Schoolmen,  he  was  undoubtoJly  a  great  i&itiatoc 
as  regards  his  countrymen.  Ho  was  one  of  the  esiiiest 
translators  and  commentators  of  Aristotle,  but  he  t^peais 
to  have  been,  like  Al-Farabi,  superseded  by  Avkcima. 
He  marks  the  first  philosophic  revolt  against  fsbmism, 
and  his  doctrine  on  the  simplicity  and  unity  of  the  Deitj 
was  apparently  equallf  Aristotelian  and  un-Mahometm 
See  FlUgel,  Abhandlungen  fur  die  Ktuide  des  Morgan 
landeSf  erstcr  Band,  1859.) 

ALKMAAR,  a  town  of  the  Netherlands,  in  the  provmco 
of  North  Holland,  situated  on  the  Helder  canal  and  on 
the  railway  between  Haarlem  and  the  Helder,  about  20 
miles  N.N.W.  of  Amsterdam.  The  streets  of  Alkmsar 
are  extremely  neat  and  regular,  and  aro  intersected  by 
canals  lined  with  trees,  while  ^e  ramparts  of  tbe  tovn 
have  been  converted  into  beautiful  boulevardsi  Many  of 
the  public  buildings  are  elegant,  especially  the  church  of 
St  Lawrence,  a  Qothic  edifice  of  the  15th  century.  /Ilk- 
maar  is  the  seat  of  a  court  of  primary  jurisdiction  and  of 
a  tribunal  of  commerce,  and  possesses  good  schools  as  ^ell 
as  several  literary  and  scientific  societiea  Its  prindpel 
article  of  commerce  is  cheese,  for  which  it  is  said  to  betk 
chief  market  in  the  kingdom,  if  not  in  the  world.  Besdes 
cheese,  it  has  a  good  trade  in  butter,  com,  and  cattle,  scd 
manufactures  of  salt,  sailcloth,  soap,  vini^ar,  and  leather 
Alkmaar  successfully  sustained  a  siege  by  the  Duke  of 
Alba  in  1573,  and  in  1799  gave  its  name  to  a  conveotiai 
signed  by  the  Duke  of  York  and  the  French  gencsi 
Brune,  in  accordance  with  which  the  Rosso^British  anoy 
evacuated  Holland.     Popul^ion,  12,000. 

ALKMAAR,  Heinrik  von,  the  German  translator  d 
the  celebrated  satirical  poeiii  JReineke  de  Vos,  flourished  is 
the  latter' half  of  the  15th  cdntury.  In  the  preface  to  bi) 
work,  which  is  the  only  source  t>f  information  as  to  his  life, 
he  states  that  he  was  tutor  to  the  Dule  of  Lonsdne,  sad 
that  he  translated  the  poem  from  the  Walsch.  In  spite  d 
the  latter  statement,  many  have  attributed  the  autbofsi'p 
to  him ;  but  it  is  now  known  that  the  stoiy  had  a  w^ 
earlier  origin.  Some  have  supposed  the  name  Alkmalrto 
be  a  pseudonym. 

ALL-SAINTS  DAY,  Ali^Hallows,  or  Hallowmas,  a 
festival,  first  instituted  about  610  A.D.,  on  the  1st  of  May, 
in  memory  of  the  martyrs,  and  celebrated  since  834  on  tie 
1st  of  November,  as  a  general  commemoration  of  ^  tie 
saints.  As  tho  number  of  saints  increased,  it  becaice  inr 
possible  to  dedicate  a  feast-day  to  each.  Hence  it  ir^ 
found  expedient  to  have  an'  annual-aggregato  commeznari- 
tion  of  such  as  had  not  special  da^  for  themselves  Tl^ 
festival  is  common  to  the  Roman  Catholic,  English,  tad 
Lutheran  churches.     See  Beltane. 

ALLAH,  the  A'ejbic  name  for  the  one^trae  God  wlki 
is  employed  in  the  Koran,  and  has  Ixien  adopted  into  tltf 
language  of  aU  Mahometan  nations.  It  is  compounded  d 
at,  the  definite  article,  and  tVoA.  meaning  tooHAjF  to  ht 
adored.     See  Mahometanism. 

ALLAHAbAD,  a  division,  district,  and  city  of  Britsi 
India,  under  the  jurisdiction  of  the  lieutenantrgovemor  of 
the  North-Westem  Provinces.  The  Allahabad  Divbios 
comprises  the  six  districts  of  AllahAbdd,  Gawnpur,  Fatlii* 
pur,  Hamirpur,  Bibd^  and  Jaunpur.  It  is  bounded  on 
tho  north  and  east  by  the  Etdwah  and  Farrakhib^* 
districts  and  the  province  vOf  Oudh;  on  the  eonth  by  the 
Benares  divisi(>n  and  the  Rewah  State;  and  on  the  vest 
by  the  states  of  Bandelkhand  and  the  Jhknai  dirisca 
Total  populati^  (1872),  0,466,116. 

AllahXbjId  District  lies  between  24*"  49*  and  25^41" 
N.  lat,  and  beVeen Sr  14'  and  82^26' K  lopg.  Insfa&F'a 
the  district  is  4iat  of  an  Jrregular  ^hlong;  atid  it  a  di5- 
cult  accurately  to  describe  its  bouniaries,  as  at  one  extT^ 
mity  it  wanders  into  Oudh  while  on  the  south  the  villages 
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of  the  state  of  Kewah  and  those  of  this  district  are  hope- 
lessly intermingled.  Roughly  speaking,  however,  the  boua- 
dari^s  may  bo  described  as  follows: — ^On  the  north  by  the 
district  of  Jaunpur  and  by  the  Ganges;  on  the  west  by  the 
districts  of  Fathipur  and  BAndd;  on  the  south  by  the  inde- 
pendent state  of  Rewah;  and  on  the  east  by  the  districts 
of  Mirzdpur  and  Jaunpur.  The  settlement  of  the  district 
is  at  preseixt  undergoing  revision;  and  as  the  measurements 
are  still  incomplete,  it  is  impossible  to  state  the  exact  area. 
For  practical  purposes,  it  may  be  estimated  at  2802  square 
miles,  or  1,703,906  acres,  of  which  1,065,990  seres  are 
cultivated,  and  727,916  acres  are  uncultivated;  of  this 
latter,  however,  tJiere  are  about  250,000  acres  capable  of 
being  brought  under  tillage,  although  not  actually  culti- 
vated. The  census  of  1872  returned  the  population  of  the 
district  at  1,394,245  souls,  of  whom  1,211,778  are  Hindus, 
181,574  Mussulmans,  and  893  Christians.  There  is,  how- 
ever, a  manifest  error  in  these  figures,  as  the  European  and 
Eurasian  population  of  AllsMbAd  city  alone  cannot  be  set 
at  a  lower  figure  than  3500.  The  eensUs  returns  are  in 
consequence  undergoing  revision.  Of  the  Hindu  popular 
tion,  173,916  are  returned  as  Brdhmans.  ' 

The  Jamnd  and  the  Oasjges  meet  at  Allohdbdd  city,  and  endose 
within  their  angle  a  fertilb  tract,  wcUr  irrigated  by  means  of  tanks 
anil  wells.     The  East  Indian  Railway  and  the  Grand  Tnmk  road 
afford  the  principal  means  of  land  communication.     The  former 
enters  the  district  from  the  east,  crosses  the  Jamni  at  Allahibid 
city,  and  travels  westward,  leaving  the  district  near  Khdgi  station. 
The  Grand  Trunk  road  enters  Allandbdd  from  the  north-east,  meets 
the  railway  at  AUahdbdd  city,  and  thence  nins  almost  parallel  with 
it  till  it  leaves  the  district.    Only  three  towns  are  returned  as  con* 
taining  a  population  of  over  6000  souls—viz.,  AUahibdd,  population 
Hi,i9i ;  Manaimi,  population  61  ia ;  and Chizw^  iK)pnlation  5791. 
Kice  is  the  principal  crop,  the  area  under  it  being  returned  at 
139,000  acres,  and  the  average  produce  at  6|  cwt  per  acre.     A 
little  DQore  than  half  of  the  total  rice  crop  is  retained  for  local  con* 
sumption,  and  the  remainder  exported.    The  average  price  of  com- 
mon rice  in  February  1873  was  6s.  9d.  per  cwt     Pulses  are  also 
grown-  in  large  quantities,  the  area  under  the  various  sorts  hfinjg 
about  the  same  as  rice,  and  the  yield  also  about  the  same.    Joar 
and  bajrd  cover  as  largo  an  arte  as  either  rice  or  pulses,  but  the 
vield  is  neither  so  largo  nor  of  such  value.     About  half  the  crop 
IS  said  to  be  annually  exported.    Wheat  is  cultivated  to  the  extent 
of  about  150,000  cwt.  per  annum,  of  which  about  one-half  is 
exported ;  the  average  yield  is  said  to  be  about  64  cwt  per  acre, 
and  the  average  price  from  68.  2d.  to  6s.  9d.  per  cwt    Mustard, 
tobacco,  opium^  Unseed,  and  indigo  are  also  cultivated  largely,  with 
cotton  and  sugar-cane  in  small  quantities.    Indigo  stands  first  among 
the  manufactures  of  the  district,  and  large  factories  exist  at  Alam- 
chdnd,  Sar&i  Salem,  Oadupur,  Kansaridh,  Thardai,  and  Dum-duma. 
These  are  generally  under  the  supervision  of  European  managers, 
and  the  pr^uce  is  forwarded  direct  to  the  Calcutta  market    Bezt 
to  iadiflo,  the  most  important  industry  is  etone-cuttine.    The  stone 
as  chiefly  quarried  from  a  low  range  of  bills  neai  Shiorajpur,  whence 
it  is  carried  in  country  carts  to  the  Jamnd  river ;  and  after  crossing 
it  in  flat-bottomed  boats,  it  is  finally  landed  at  Balwi  Ghdt    Here 
tho  stone-masons  t&ko  it  in  hand.    The  gross  income  of  the  Balwi 
,  Ghdt  stono  traders  is  estimated  at  £2000  per  annum.    A  brisk 
tRulo  is  also  carried  on  in  hides,  tho  principal  mart  being  the  villas o 
of  Karwd,  in  Ar&il  fiscal  division,  where  it  is  estimated  that  the 
sale  of  skins  amounts  to  upwards  of  £10,000  per  annum  for  the 
Mirzdpur  and  Calcutt^b  hide  markets.     Paper  is  manufactured  in 
tho  fiscal  division  of  Khrr&,  and  a  considerable  quantity  exported  to 
Oudh.     Several  villages  in  tho  fiscal  divisions  of  Karri  and  Chidl 
ftre  noted  for  the  manufacture  of  brass  and  copper  vessels ;  and  iron 
vessels  are  largely  manufactured  in  Ehoir^arh,  Karrd,  and  Phulpur. 
Tho  East  India  RailwQy  Company  have  a  large  castor-oil  manufac* 
tory  at  the  village  of  ^tanauri.    The  total  net  revenue  of  the  district 
in  1871  •  72  is  returned  at  £244,537,  and  the  total  net  civil  expenditure 
at  £61,770.  .  The  district  passed  into  the  hands  of  the  English  in 
1801,  by  a  treaty  between  the  Vazir  of  Oudh  and  the  East  India 
Company. 

Am-adAbId  Cnrsr,  the  capital  of  the  North-Western 
Provinces,  is  also  the  administrative  headquarters  of 
thd  AUaLibid  division  ar.d  of  the  district  of  the  same 
naiae.  It  is  situated  at  the  confluence  of  the  Ganges  and 
JamnA  rivers,  in  25°  2G'  N.  lat,  aiid  SV  55'  E.  long* 
Its  most  conspicuous  feature  is  the  fort,,  which  rises 
directly  from  the  banks  of  the  confluent  rivers,  and  com- 


pletely commands  the  navigation  of  both  streams.  Withia 
the  fort  are  the  remains  of  a  splendid  palace,  erected  by 
the  Emperor  Akbar,  and  once  a  favourite  residence  of  his. 
A  gseat  portion  of  it  has  been  destroyed,  and  its  hall  ia 
converted  into  an  arsenal.  Outside  the  fort,  the  places 
most  of  importance  are  tho  Sar&i  and  garden  of  Khasro, 
the  son  of  the  Emperor  Jah&ngir,  and  the  JiunA  Masjid, 
or  great  mosqne.  Wben  the  town  first  came  into  the 
hands  of  the  English  this  mosque  was  used  as  a  residence 
by  the  military  officer  commanding  the  station,  and  after* 
wards  as  an  assembly-room.  Ultimately  it  was  returned 
to  its  former  owners,  but  tho  Mahometans  considered  it 
desecrated,  ahd  it  has  never  sitice  been  used  as  a  place  ol 
worship.  AUahAb^  ia  one  of  the  most  noted  resorts  of 
Hindu  pilgrimag;e.  It  owes  its  sanctity  to  its  being  the 
reputed  confluence  of  three  sacred  streams — the  Qange% 
the  Jamn4,  and  the  Saraswatf.  This  last  stream,  however, 
is  not  visible.  It  leaves  the  Himdlayas  to  the  west  of  the 
Jamn^  passes  close  to  Thdneswar  in  the  Pax\}db,  and 
loses  itself  in  the  sands  of  Sirhind,  400  miles  north-west 
of  Allahdbdd.  The  Hindus,  however,  assert  that  the  stream 
joins  the  other  two  rivers  under  ground,  and  in  a  subter* 
raneous  temple  below  the  fort  a  little  moisture  trickling 
from  the  rocky  walls  is  pointed  out  as  the  waters  of  the 
Saraswatt  An  annual  fair  is  hold  at  AJIahAb&d,  at  the 
confluence  of  the  streams,  on  the  occasion  of  the  great 
bathing  festival,  at  the  full  moon  of  the  Hindu  month  of 
Mdgh.  Allahdbdd  was  taken  by  the  British,  in  the  year 
1765,  from  theVazir  of  Oudh,  and  assigned  as  a  residence 
for  Sh&h  Alam,  the  titular  Empecor  of  Dehli.  Upon  that 
prince  throwing  himself  into  the  hands  of  the  Marhattds^ 
the  place  was  resumed  by  us  in  1771,  and  again  trans- 
ferred to  the  Nawdb  of  Oudh,  by  whom  it  was  finally 
ceded,  together  with  the  district,  to  the  British  in  1801, 
in  commutation  of  the  subsidy  which  the  Vazlr  had  agreed 
to  pay  for  British  protection.  The  population  and  trade 
of  AUahdbdd  city  have  rapidly  increased  of  late  years. 
According  to  the  census  of  1853,  the  city  and  suburbs 
contained  72,098  inhabitanta  Before  1872  the  popula< 
tion  had  exactly  doubled,  the  census  returns  for  that  year 
exhibiting  a  total  population  of  144,464.  The  municipal 
income  and  expenditure  of  Allahdbdd  city  in  1871->72  were 
as  follows: — ^Income — Octroi  duties,  £13,676, 14s.;  tax  on 
professions,  £220, 10s. ;  carriage  tax,  £1264, 4s. ;  proceeds 
of  the  Hindu  fair  and  ground  rents,  £5364 :  total  municipal 
income,  £20,525,  8s.;  incidence  of  taxation,  2s.  lid.  per 
head  of  the  population.  Expenditure— Establishment,  in* 
eluding  cost  of  collection,  police,  conservancy,  and  lighting^ 
£9906,48. ;  streetwatering,£1002, 12a ;  new  works,  £7677, 
16a;  repairs,  £1088,'  2s.;  vaccination,  £20;  dispensaiy, 
£330;  diarities,  £250;  Alfred  Park,  £800;  other  items, 
£223,  2a :  total,  £21,297, 16s.  Allahdbdd  forms  the  junc^  ^ 
tion  of  the  great  railway  system  which  unites  Bengal  with 
Central  India  and  Bombay,  and  it  is  rapidly  developing 
into  a  great  centre  of  inland  and  export  trade. 

ALLAMAND,  Jbak  Nicolas  Sebastian,  natural  philo- 
sopher, born  at  Lausanne  in  1713,  was  educated  for  the 
church,  and  held  for  a  short  time  a  clerical  appointment 
at  Leyden.  Here  he  enjoyed  the  patronage  and  friendship 
of  the  celebrated  S'Gravesende,  who  made  him  his 
literary  executor.  In  1747  he  was  appointed  professor  of 
philosophy  and  natural  history  at  Franeker,  and  two  years 
later  ho  was  transf&jred  to  a  similar  chair  at  Leyden,  which 
he  occupied  until  his  death  in  1787.  Allamand's  chief 
service  to  science  consisted  in  translating  and  editing  the 
scientific  works  of  others,  but  he  also  made  some  original 
discoveries  of  importance,  especially  in  connection  with 
electricity.  He  was  the  first  to  explain  fully  the  pheno- 
mena of  the  Leyden  jar,  and  he  made  a  near  approach  to 
the  discoveiy  of  negative  electricity.     He  greatly  enriched 
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the  botanical  garden  and  natural  histoiT^  zntldeuni  at 
Leyden  by  specimens  from  all  quarters  of  tiie  globe.  His 
tra^islation  of  Buffon's  works  was  published  at  Amsterdam^ 
in  thirty-eight  quarto  volumes,  between  1766  and  1779. 
AUamand  was  a  member  of  the  Royal  Society  of  London 
and  of  the  Ac^ulemy  pf  Sciences  at  Haarlem, 

ALLAN,  Dayid,  a  Scottish  historical  painter  of  consider 
lible  celebrity,  was  bom  at  Alloa  on  the  13th  February  1744. 
At  a  Teiy  early  age  he  gave  such  proofs  of  natural  artistic 
jtalent  as  led  to  his  being  placed  under  the  care  of  the  Messrs 
Foulis,  who  some  time  before  had  instituted  an  academy 
in  Glasgow  for  painting  and  engraving.  Oq»  leaving  the 
academy  (1762),  after  seven  years'  successful  study,  he 
obtained  the  patronage  of  Lord  Cathcart'and  of  Erskine  of 
Mar,  on  whose  estate  he  had  been  bom.  The  latter  furnished 
him  with  the  means  of  proceeding  to  Home  (1764),  where 
lie  remained  f  or>  number  of  years  engaged  principally  in 
copying  the  old  masters.  Among  theoi^mal  works  which  he 
then  painted  was  the  '^Origin  of  Portraiture  "-^represent- 
ing a  Corinthian,  maid  drawing  her  lover's  shadow — ^well 
known  through  Cunego's  excellent  engraving*  This  gained 
for  him  the  gold  medal  given  by  the  Academy  of  St  Luke 
in  the  year  1773  for  the  best  specimen  of  >  historical  com^ 
position.  Betoming  from  Eome  in  1777,  he  reeoded  for  a 
tune  in  London,  and  occupied  himself  in  portrait-painting. 
In  1780  ho  removed  to  Edinbuigh,  where,  on  the  death  of 
Alexander  Euncimaa  in  1786,  he  was  appoiilted  director 
and  master  of  the  Academy  of  Atts.  There  he  painted  and 
etched  in  aquatint  a  variety  o^  works,  those  by  which  he  is 
best  known — a8  the  Scotch  Wedding,  the  Highland  Dance, 
the  JReperUcmee  JStoolf  and  his  lUuetratuma  of  the  Gentle 
Shepherd— bcmg  remarkable  for  their  comic  humour.  He 
has  had  fre^uenUy  applied  to  him  the  name  of  the  "  Scottish 
Hogarth  ;'  but  his  drolleries  are  not  to  be  compared  for  a 
moment  with  the  productions  of  the  great  Engliish  satirist 
Allan  died  at  Edinbuigh  on  the  6th  August  1796. 

ALLAN,  Sib  William,  B.A.,  and  president  of  the 
Itoyal  Scottish  Academy,  was  bom  at  Edinburgh  in  .1762. 
At  an  early  age  he  was  entered  as  a  pupil  in  the  School 
of  Design  established  in  Edinburgh  by  the  Board  of 
Trustees  for  Arts  and  Manufactures,  where  he  had  as 
4iompani<ns,  .WiLkie,  Burnet  the  engraver,  and  others 
who  afterwar&s  distinguished  themselves  as  artists.-  Here 
Allan  and  Wilkie  wers  placed  at  the  same  table,  studied 
the  same  designs,  and  X)ntracted  a  friendship  which  termi- 
nated, only  with  their  lives.-  Leaving  the  Edinburgh 
school,  Allan  prosecuted  his  studies  for  some  time  in 
London;- but  his  attempt  to  establish  himself  there  was 
nnsuccessf al,  and  after  exhibiting  at  the  Royal  Academy 
(1805)  his  first  picture,  A  Gipsy  Boy  and  Ass,  an  imitation 
in  style  of  Opie,  he  determined,  in  spite  of  his  scanty 
resources,  to  seek  his  fortune  abroad  Ho  accordingly  set 
out  the  same  year  for  Rasaia,  but  was  carried  by  stress  of 
inreather  to  Memel,  where  he  remained  for  some  time^  sup- 
porting himself  by  his  pencil  At  last,  however,  he  reached 
St  Peter8burg,wherethe  kindness  of  Sir  Alexander  Crichton, 
the  court  physician,  and  other  friends  procured  him  abundant 
■employment.  The  emoluments  of  his  profession  enabled 
him  by  and  by  to  make  excursions  into  southern  Russia, 
Turkey,  the  Crimea,  and  Circassia,  where  he  filled  his 
portfolio  with  ^vid  sketches,  of  which  he  made  admirable 
xuse  in  his  subsequent  pictures.  Li  1814  he  returned  to 
Edinburgh,  and  in  the  two  following  years  exhibited  at 
the  Royal  Academy  The  Circassian  Captives  and  Bashkirs 
conducting  Convicts  to  S^eria,  The  former  composition, 
•  which  united  graceful  forms  and  powerful  expression  with 
novel  and  picturesque  costumes,  estaHished  his  reputation 
as  a  master  in  the  highest  walk  of  art ;  but  the  picture 
remaiDed  so  long  unsold  in  the  studio  6f  the  artist,  that, 
thoroughly  disheartened,  he  threatened  to  retire  to  Circas.«^ia 


when,  through  the  kindness  of  Sir  Walter  docHfb,  zigiit 
scription  of  1000  guinea^  was  obtained  for  the  pietas^ 
which  fell  by  lot  into  the  possession  of  the  ^ud  of  Wcojai. 
About  the  same  time  the  Grand  Duke  Kichoias,  sSteN 
wards  emperor  of  Russia,  visited  Edinbui)^andpaicfaB8ed 
his  Siberum  Exiles  and  Ilaslan  Gheray  crossing  tke  Sskt 
Kuban,  giving  a  veiy  favourable  turn  to  thefortiinesof 
the  painter,  whose  pictures  were  now  sou^t  for  bj  col- 
lectors. IVom  this  time  to  1834  we  find  him  panoi]^ 
his  art  in  the  sphere  in  which  he  achieved  his  greatest 
success  and  firmly  established  his  fame,  the  Qlustration  of 
Scottish  history.  His  most  important  works  of  this  dsss 
were  Archbishop  Sharpe  on  Magus  Moor;  John  Knox 
admonishing  Mary  Queen  of  Scots  (1823),  engrayed  by 
Burnet;  Mary  Queed  of  Scots,  signing  her  Ahdiaaum. 
Q824);  and  Regent  Murray  shot  by  Hamilton  of  BUkned- 
haugh»  .The  last  procured  his  election  as  an  assodate  d 
the  Royal  Academy  (1825).  Later  Scottish  subjects  wen 
Lord' Byron  (1831),  portraits  of  Scott,  and  The  (hjAu 
(1834),  which  represented  Anne  Scott  seated  near  the  diar 
of  her  deceased  father.  In  1830  he  was  compelled,  od 
account  of  an  attack  of  ophthalmia,  to  seek  a  milder  ^ 
mate,  and  visited  Rome,  Naples,  and  Constantinople.  He 
retumed  Tdth  a  rich  store  of  materials,  of  which  he  wok 
'excellent  use  in  lus  Constantinople  Slave  Market  and  othct 
productions.  In  1834  he  visited  Spain  and  Morocco,  ssd 
in  1841  went  again  to  St  Fetersbuig,  when  he  undolook, 
at  the  request  of  the  Czar,  his  Fcter  the  Great  teaching  iu 
Sttbjects  the  Art  of  Shipbuilding,  exhibited  in  London  in 
1845,  and  now  in  the  Winter  Palace  of  St  Petenbuxg. 
His  Fdish  ExiUs  and  Moorish  Love4etter,  &c,  hadaeomd 
his  election  as  a  Royal  Academician  in  1835;  he  mi 
appointed  president  of  the  Royal  Scottish  Academy  (1838  j^ 
and  linmer  to  Her  Majesty  for  Scotland,  after  Wilkiei 
death  (1841);  and  in  1842  received  the  honour  of  knight- 
hood .  His  later  years  were  occupied  with  battle-piece^ 
the  last  he  finished  being  the  second  of  his  two  oompanioa 
pictures  of  the  BcUtle  of  Waterloo.  He  died  on  the  2^ 
February  1850,  leaving  a  large  picture  unfinished — Bntce^ 
Bannockbum — ^which  exhibits  no  traces  of  impaired  pcnreL 

ALLEQHANT,  AiXBeHENY,  or  Allbqaxy  Uovt* 
TAINS,  is  the  name  often  given  to  the  Appalachian  Moqb' 
tains  in  the  United  States.  A  more  exact  nJBe  of  the  ouse 
restricts  it  to  the  portion  of  the  ^tem  that  lies  wert  of  tbi 
Hudson  river,  and  forms  th£  watershed  of  the  Wsaasap^ 
basin  on  the  south-east    See  Appai^achian  Mojncujs^ 

ALLEGHANT,  a  river  of  the  United  Slates,  vhiek 
rises  in  the  north  of  Pennsylvania,  and  after  flowing  about 
300  miles,  first  in  a  northerly,  but  for  the  greater  part  d 
its  course  in  a  w^terly  direction,  during  which  it  passes 
for  a  short  distance  into  the  state  of  New  Toik,  oniteB 
with  the  Monongahela  at  Pittsburg  to  form  the  Oiiia 
The  country  through  which  it  flows  is  mostly  hiDy,  sod 
large  numbers  of  pines,  whi^  oaks,  and  chestnuts  grov 
upon  its  banks.  It  is  navigable  for  small  steamers  for 
about  200  miles  above  Pittsburg. 

ALLEGHENY,  a  large  suburb  of  Pittsbubo  (q,t,)  In 
.  1870  it  contained  53,180  inhabitants. 

ALLEGIANCE,  either  derived  from  tlie  French  a^ 
geance  or  taken  from  the  same  Latin  source,  has  been  used 
to  express  that  duty  which  a  person  possessing  the  ^rl- 
leges  of  a  citizen  owes  to  the  state  to  which  he  beloogs. 
and  is  technically  applied  in  law  to  the  duty  which  a 
British  subject  owes  to  the  sovereign  as  representing  the 
state.  It  has  been  divided  by  the  English,  legal  coo- 
mentators  into  natural  and  local ,  the  latter  applying  osif 
to  the  deference  which  a  foreigner  must  pay  to  the  InstitQ- 
tions  of  the  country  in  which  he  happens  tQ  live;  bof  it 
is  in  its  wider  sense  that  the  word  ik  important,  as  repit- 
senting  a  condition  attached  to  mankind  of  whidi  it  ii 
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f efy  difficult  in  theoiyi  and  siOl  more  in  practicei  to  adjust 
the  true  character  and  limits.  For  a  state  to  decide  what 
persons  are  bound  to  it  bj  allegiance  may  be  easy^  but  for 
a  man  to  know  where  his  allegiance  lies  when  two  or  more 
states  claim  him-^and  hence  for  jurists  to  decide  what  is 
the  reasonable  extent  to  which  any  state  ought  to  make 
Buch  a  claim— is  often  involved  in  difficulty.  The  English 
doctrinoi  which  was  also  adopted  in  the  United  States, 
asserted  that  allegiance  was  indelible.  NerM  potest  exuere 
patriam  (Forsyth's  Cases  and  Opinions  in  Constitutional 
Zaw,  pp.  257,  sgq,,  333,  sq.)  Accordingly,  as  the  law 
stood  before  1870,  every  person  born  within  the  British 
dominions,  though  he  should  be  removed  in  infancy  to 
another  country  whore  his  family  resides,  owes  an  allegiance 
to  the  BritiBh  crown  which  he  could  never  resign  or  lose, 
except  by  Act  of  Parliament  or  by  the  recognition  of  the 
independence  or  the  cession  of  the  portion  of  British  terri- 
tory in  which  he  resided.  By  the  Naturalisation  Act,  1 870, 
33  6i  34  Vict  c.  14  (see  Alien),  it  was  made  possible  for 
British  subjects  to  renounce  their  nationality  and  allegiance, 
and  the  ways  in  which  that  nationality  is  lost  are  defined. 
So  British  subjects  voluntarily  naturalised  in  a  foreign  state 
are  deemed  aliens  from  the  time  of  such  naturalisation, 
unless,  in  the  case  of  persons  naturalised  before  the  passing 
of  the  Act,  they  have  declared  their  desire  to  retnain  British 
subjects  -vfithin  two  years  from  the  passing  of  the  Act. 
Persons  who,  from  having  been  bom  within  British  territory 
are  British  subjects,  but  who  at  birth  became  under  the 
law  of  any  foreiga  state  subjects  of  such  state,  and  also 
persons  who,  though  bom  abroad  are  British  subjects  by 
reason  of  parentage,  may  by  declarations  of  alienage  get'rid 
of  British  nationality. 

Allegiancb,  Oath  of,  an  oath  of  fidelity  to  the  sove^ 
reign  taken  by  all  persons  holding  pnbHc  office.  By 
ancient  common  law  it  might  be  required  of  all  persons 
abo7e  the  age  of  twelve,  and  it  has  repeatedly  been  used 
as  a  test  for  the  disaffected,  tt  was  first  imposed  by 
statute  in  the  reign  of  Elizabeth  (L  c.  1),  and  its  form  has 
more  than  once  been  altered  since.  Up  to  the  time  of^he 
Revolution  the  promise  was  "  to  be  true  and  faithful  to 
the  king  and  hia  heirs,  and  truth  and  faith  to  bear  of  life 
and  limb  and  terrene  honour,  and  not  to  know  or  hear  of 
any  ill  or  damage  intended  him  without  defending  him 
therefrom."  This  was  thought  to  favour  the  doctrine  of 
absolute  non-resistance,  and  accordingly  the  Convention 
Parliament  enacted  the  form  that  has  been  in  use  since 
that  time — "  I  do  sincerely  promise  and  swear  that  I  will 
be  faithful  and  bear  true  allegiance  "to  Her  Majesty  Queen 
Victoria."  These  words  are  included  in  the  form  pre- 
scribed by  21  &  22  Vict,  c  48,  which  substitutes  one  oath 
for  the  oaths  of  allegiance,  supremacy,  and  abjuration.  * 
ALLEGORY  (oAAos,  other,  and  dyopcvo),  to  speakV  a 
figumtlve  representation  conveying  a  meaning  other  than 
and  in  addition  to  the  literal  It  is  generally  treated  aa  a 
figure  of  rhetoric,  but  the  medium  of  representation  is 
not  necessarily  language.  An  aUegory  may  be  addressed 
to  the  eye,  and  is  often  embodied  in  painting,  sodpture, 
or  some  form  of  mimetic  art  The  etymological  meaning 
of  the  trord  is  wider  than  that  which  it  bears  in  actual 
Qse.  An  allcigoiy  is  distinguished  from  a  metaphor  by 
bein^  longer  sustained  and  more  fully  carried  out  in  its 
detaila,  and  from  an  analogy  by  the  fact  that  ihe  ond' 
appeals  to  the  imagination  and  the  other  to  the  reason. 
The  fable  or  parable  is  a  abort  all^oiy  with  one  definite 
moral  The  aU^xy  has  been  a  favourite  form  in  the 
hterattire  of  nearly  every  natioa  The  Hebrew  ecrip- 
tores  present  frequent  instances  of  it^  one  of  the  most 
beautifol  bei^g'  the  comparison  of  the  hiafoxy  of  Israel 
to  tike  ^TOVfii  of  a  vine,  in  the  8Dtb  psalm.  In  cUssical 
IfteraHtte  one  d  the  best  known  allegories  is  tiia 


story  of  the  stomach  and  its  members  in  the  speech  of 
Menenius  Agrippa  (Livy,  ii  32);  and  several  occur  in 
Ovid's  Metamorphoses,  Perhaps  the  most  elabomto  add 
the  most  successful  specimens  of  allegory  are  to  be  foimd 
in  the  works  of  English  authors.  Spencer's  Faerie  Quetne^ 
Swift's  Tale  of  a  Ttib,  Addison's  Vision  of  Mirza,  and» 
above  all,  Bunyan's  Pilffrirti*s  Progress,  are  ezan^ples  that 
it  would  be  impossible  to  match  in  elaboration,  beauty,  and 
fitness,  from  the  literature  of  any  other  nation. 

ALLEGRI,  Antonio.    See  Cobrboqio. 

ALLEGRI,  Greoorio,  musical  composer,  probably  of 
the  Correggio  family,  was  bom  at  Rome  about  1580.  He 
studied  music  under  Nanini,  the  intimate  friend  of  Pales* 
trina.  Being  intended  for  the  church,  he  obtained  a 
benefice  in  the  cathedral  of  Fermo.  Here  he  composed  a 
large  number  of  motetts  and  sacred  pieces,  which,  being 
brought  under  the  notice  of  Pope  Urban  VIII. ,  obtained 
for  him  an  appointment  in  the  choir  of  the  Sistine  chapel 
at  Rome.  He  held  this  from  Dec  1629  till  his  death  on 
the  18th  Feb.  1G52.  His  character  seems  to  have  been  « 
singularly  pure  and  benevolent.  Among  the  musical 
compositions  of  Allegri  were  two  volumes  of*Concerti, 
published  in  1618  and  1619;  two  volumes  of  Motetts^ 
published  in  1620  and  1621 ;  besides  a  number  of  works 
still  in  manuscript.  He  was  one  of  the  earliest  composers 
for  stringed  instruments,  and  Kircher  has  given  one  8peci<^ 
men  of  this  class  of  his  works  in  the  Musurgia,  But  the 
most  celebrated  composition  of  Allegri  is  the  Miserere, 
still  annually  performed  in  the  Sistine  chapel  at  Roma 
It  is  written  for  two  choirs,  the  one  of  five  and  the  otl^er 
of  four  voices,  and  has  obtained  a  celebrity  which,  if  not 
entirely  factitioiis,  .is  certainly  not  due  to  its  intrinsis 
merits  aione.  The  mystery  in  which  the  composition  was 
long  enshrouded,  no  single  copy  being  allowed  to  reach  the 
public,  the  place  and  circumstances  of  the  performance^ 
and  the  added  embellishments  of  the  singers,  account  to  a 
great  degree  for  much  of  the  impressive  effect  of  which  all 
who  have  heard  the  music  speak.  This  view  is  confirmed 
by  the  fact,  that  when  the  music  was  performed  at  Venice 
by  permission  of  the  pope,  it  produced  so  little  effect  that 
the  Emperor  Leopold  L,  at  whose  request  the  manuscript 
had  been  sent,  thought  that  something  else  had  been  sub* 
stituted.  In  spite  of  the  precautions  of  the  popes,  the 
Miserere  has  long  been  pubUc  property.  In  1769  Mozart 
was  able  to  write  it  down  after  hearing  it  twice ;  and  in 
1771  a  copy  was  procured  and  published  in  England  bgr 
Dr  Bumey.  The  entire  music  performed  at  Rome  in  Holy 
Week,  Ailegri's  Miserere  included,  has  been  issued  at 
Leipsic  by  Breitkopf  and  HarteL  Interesting  accounts  of 
the  impression  produced  by  the  performance  at  Rome  may 
be  found  in  the  first  volume  of  Mendelssohn's  letters,  and 
in  Miss  Taylor's  Latere  from  Italy. 

ALLEINE,  Joseph,  Nonconformist  divine,  the  author 
of  An  Alarm  to  ihe  Unconverted-^tk  book  which  remains 
as  potential  as  when  first  modestly  sent  forth,  scarcely 
second  to  Richard  Baxter's  Call  to  the  Unconterted^^woa^ 
otherwise  noticeable.  Baxter  himself  wrote  a  characteristic 
introduction  to  his  Life  fully  two  centuries  ago  (1672h 
while  recently  (1861)  the  Rev.  Charles  Stanford  has  retoU 
his  story  and  the  story  of  his  age  with  great  fulness  of 
knowledge  and  historical  fidelity.  The  AUeines  came  ont 
of  Suffp]^  and  as  early  as  1430  some  of  them — sprung  of 
Alan,  lord  of  Buckenludl — settled  in  the  neighbourhood  of 
Calne  and  Devizes,  whence  descended  the  immediate  ances* 
tois  of  ^  worthy  Mr  Tobie  Alleine  of  Devizes/^'f  ather  of  onr 
worthy.  Joseph  Alleine,  fourth  of  a  large  f amity>  was  bom 
at  Devizes  early  in  1634.  1645  is  marked  mihe  title-pagi» 
of  a  quaint  old  tractatei  by  an  eye-witnefls^*  as  his  ''  settif^ 
forth  in.  the  Christian  race  J'  His  eldest  brother  £dwai3 
bad  bfiensdeigyxmuijbut  in  thisyear  diedf  iiihis  twenJty« 
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serentli  year  ;  and  Joseph  entreated  his  father  that  he 
might  be  educated  to  succeed  his  brother  in  the  work 
of  the  xninistiy.      His  father  consented,  and'  he  was 
immediately  sent  to  Poulshot,  then  under  a  fellow  of 
Exeter  CoUege,  Oxford  (WiUiam  Spinage).      In  April 
1649  ho  set  out  fo^  Lincoln  College,  Oxford,  in  the  pre- 
sidency of  Dr  Paul  Hood,  with  Dr  John  Owen  as  the 
▼ice-chancellor  of  the  university.     A  Wiltshire  place  be- 
coming vacant  in  Corpus  Christi  College,  on  the  3d  Nov. 
1651  he  was  chosen  scholar  of  that  house.    Of  hi9  student 
life  it  was  written  contemporaneously,  "  fie  could  toil 
terribly."    On  6th  July  1653  he  took  the  degree  of  B.D., 
and  thereupon  became  a  tutor  of  his  collega     He  became 
also  chaplain  of  Corpus  Christi,  preferring  this  to  a  fellow- 
ship.    In  1654  he  had  offers  of  high  preferment  in  the 
state,  which  he  declined.    The  succeeding  year  (1655) 
brought  him  another  offer,  which  he  did  not  decline. 
Qeoige  Newton,  of  the  great  church  of  St  Maiy  Magdalene, 
Taunton,  sought  him  for  assistant ;  and  putting  from  him 
aU  other  things,  even  forsaking  further  academical  honours 
within  his  immediate  grasp,  he  accepted  the  invitation  by 
proceeding  at  once  to  Taunton,  undergoing  the  aecustomed 
probation,  and  at  last  being  ordained  as  the  associate 
of  one  of  the  most  venerable  of  the  later  Puritan  fathers. 
The  ministry  that  resulted  stands  out  lustrous  and  noble 
ia  the  history  of  historical  Taunton,  and  in  the  Life  of  the 
junior  pastor,  as  told  by  Baxter  and  Stanford.    Almost 
coincident  with  ordination  came  the  marriage   of  the 
associate  •  pastor  with    Theodosia   Alleine,    daughter   of 
Richard  Alleine.    Friendships  among  "gentle  and  simple" 
—of  the  former,  with  Lady  Farewell,  grand-daughter  of  Pro- 
tector Somerset — bear  witness  to  the  attraction  of  Alleine's' 
private  life.     His  public  life — ^in  preaching  after  the  in- 
tense, awakening,  wistful  type;  in  catechising  with  all 
diligence  and  fidelity ,  in  visitation  among  the  poor  and 
mean    and  sad ,    m  letter-writing,   tender   and  sympa- 
thetic; in  devotional  intercession  through  long  consecrated 
hours  of  day  and  night — ^was  a  model  of  pastoral  devo- 
tion.     This  is  all  the  more  remarkable  as  the   pastor 
continued  the  student-toil  of  Corpus  Christi,  one  monu- 
ment of    which  was  his  Theologta  Ph%lot(}phica,  a  lost 
MS.,  establishing  the  harmony   between  revelation  and 
nature,   and    whose   learnmg — classical,    patristic,    and 
recondite — drew  forth  the  wonder  of  Baxter.      Alleine 
was  no  mere  scholar  or  divine,  but  a  man  who  asso- 
ciated on  equal  terms  with  the  patriarchs  of  the  Royal 
Society,  then  laying  those  broad  and  deep  foundations  on 
which  rests  England's  present  scientific  renown.    These 
scientific  studies  and  experiments,  nevertheless,  were  ever 
kept  in  subordiuation  to  his  proper  work.     The  extent  of  his 
influence  was,  in  so  young  a  man,  unique,  resting  fundament- 
ally on  the  earnestness  of  his  nature  and  the  manifest  power 
of  his  minisUy     The  year  1662*  found  senior  and  junior 
pastors  like-minded,  and  both  were  of  the  Two  Thousand. 
Alleine,  when  the  Ejection  blow  fell,  with  John  Wesley 
(grandfather  of  the  celebrated  John  Wesley)  for  feUow- 
'labourer,  also  ejected,  carried  on  a  kind  of  itineracy  where- 
cver  opportunity  was  found  for  preaching  the  gospel     For 
this  he  was  cast  into  prison,  indicted  at  sessions,  and 
suffered  as  hundreds  of  England's  noblest  men  have  suf- 
fered.    His  Letters  Jrom  Prison  were  an  earlier  Cardi- 
jihonia.     He  was  released  on  26th  May  1664  ;  and  spite 
of  the  Conventicle  Act  (Five  Mile  Act),  he  returned  to 
his  beloved  work  as  a  preacher  of  the  gospel.     He  found 
himself  again  in  prison,  and  again  and  again  a  sufferer. 
Tempestuous  and  troubled  were  lus  remaining  years.   Now 
in  hiding,  now  in  great  bodily  weakness,  now  coming  to 
the  front  in  some  act  of  charity  or  patriotism,  now  at  the 
waters  of  Bath,  slowly  but  serenely  wearing  out      He 
died  November  17,  1668;  and  the  mourners,  remember- 


ing their  beloved  minister's  words  while  yet  with  Uwm, 
"  If  I  should  die  fifty  miles  away,  let  me  be  buried  at 
Taunton,"  found  a  grave  for  him  in  St  Mary's  chancel 
Pilgrims  from  over  the  sea  read  with  dim  eyes  the  brief 
Latin  inscription  on  his  stone.  No  Puritan-Nonoonfonnist 
name  is  so  affectionately  cherished  as  is  that  of  Joseph 
Alleine.  *'  Being  dead  he  yet  speaketh  "  through  his  im- 
perishable practical  books.  {Life,  edited  by  Baxter;  Jaeph 
Alleine:  his  Companions  and  Times,  by  Charles  Stanford, 
1861;  Wood's  Athence;  Palmer's  None  MenL,s.v.;  Bar- 
leian  MSS.,  and  Williams  MSS.)  (a.  b.  o.) 

ALLEINE,  RiCHiiBD,M.A.,  author  of  Vindicim  Pitiaiu, 
was  educated  at  St  Albans  Hall,  Oxford,  where  Anthony 
it  W6od  states  he  was  entered  commoner  in  1627,  ag«i 
sixteen ;  and  where,  having  taken  the  degree  of  B.A.,  he 
transferred  himself  to  New  Inn,  and  continued  there  until 
he  proceeded  M.A.  He  and  the  like-minded  William 
Alleine  were  sons  of  Richard  Alleine,  rector  for  upwards 
of  fifty  years  of  Dichet,  Somerset.  The  younger  Richard 
being  ordained,  became  assistant  to  his  venerable  fatiier, 
and  immediately  stirred  the  entire  county  bj  his  burning 
^oquenoe.  *  In  March  1641  he  succeeded  to  many-sided 
Richard  Bernard  as  rector  of  Batcomb  (Somerset).  He 
declared  himself  on  the  side  of  the  Puritans  by  subscrilxng 
"  The  testimony  of  the  ministers  in  Somersetshire  to  Uie 
truth  of  Jesus  Christ "  and  "  The  Solemn  League  and 
Covenant.'*  He  continued  for  twenty  yeara  rector  of 
Batcomb.  On  the  Act  of  Uniformity  being  passed,  be  cast 
in  his  lot  with  the  Two  Thousand  of  the  ejected  Upon 
the  Five-Mile  Act  he  removed  to  Frome  Selwood,  and 
preached  there  and  around  until  his  death  on  December 
22,  1681.  His  works  are  all  of  the  richest  spiritual  da* 
racter,  with  a  wistfulness  of  appeal  that  goes  right  to  tha 
heart  His  -Vindicio!  Pieialis  (which  appeared  succes- 
sively in  1660,  1663,  and  1665)  was  refused  licence  by 
Sheldon,  and  was  published,  in  common  with  other  Kco- 
conformist  books,  without  it.  It  was  rapidly  bought  up, 
and  **  did  much  to  mend  this  bad  world."  Roger  Noztoo, 
'the  ling's  printer,  caused  a  large  part  of  the  first  impres- 
aion  to  be  seised,  on  the  ground  of  not  being  licensed,  asd 
to  be  sent  to  the  royal  kitchen.  Glancing  over  its  pages, 
he  was  struck  with  what  ha  read,  and  on  second  thoughts 
it  seemed  to  him  a  sin  that  a  book  so  holy — and  so  ^e- 
able — should  be  destroyed.  He  therefore  bought  back  thi 
sheets,  8a3rs  Calamy,  for  an  old  song,  bound  them,  sod 
sold  them  in  his -own  shop.  Tb's  in  turn  was  complsised 
of  against  him,%7d  the  shrewd  publisher  had  to  b^  pardon 
on  ms  knees  before  the  council-table ;  and  the  remaining 
copies  were  sentenced  to  be  ''  bisk'd,"  or  rubbed  over  witi 
an  inky  brush,  and  sent  back  to  the  kitchen  for  lighting 
fii^es.  Such  "  bisk'd"  copies  occasionairy  occur  aUlL  The 
book  was  not  killed.  It  was  reissued,  with  additjom 
and  a  contribution  by  Joseph  Alleine,  an^  went  forth  ob 
a  mission  which  has  endured  to  our  day.  (Calamy,  jlv.  ; 
Palmer's  Nonconf.  Mem.  iii  pp.  167-^;  C.  SUnfords 
Joseph  Alleine;  Researches  <UB<aeomb  and  Frame  Seltnod; 
Wood's  AthenaSf  s.v.)  (a.  b.  a) 

ALLEN,  Boo  of,  the  name  given  to  a  congeries  d 
morasses  in  Eildare  and  King's  County,  Ireland.  Cls£e 
Bog,  the  eastern  extremity,  is  within  17  miles  of  DuhliCt 
and  the  morasses  extend  westward  almost  to  the  ShanooH' 
Their  toUl  area  is  about  238,500  acres.  They  do  act 
form  one  continuous  bog,  the  tract  of  the  countiy  to 
which  the  name  is  given  being  intersccilfi  by  strips  of  di7 
cultivated  land.  The  rivers  Brosha,  Barrow,  and  Bojim 
take  their  rise  in  these  morasses ;  and  the  Grand  Ovasl 
crosses  them.  The  Bog  of  Allen  has  a  general  elevsti&a 
of  250  feet  above  the  level  of  the  sea,  and  the  ava3£« 
thickness  of  the  peat  of  which  it  consists  is  25  feet  It 
rests  on  a  subsoil  of  clay  and -marl 
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ALLEN,  J  OBN  (1770-1843X  was  bom  near  Edinburgh, 
and  educated  at  the  university  of  that  city,  where  he  took 
file  degree  of  M.D.  in  1791.    With  youthful  enthusiasm, 
Allen  joined  the  Scottish  moyement  of  that  period  for 
parliamentary  reform.    He  was  an  acute  metaphysician, 
and  the  pielec.tions  on  physiology  which  he  delivered  in 
Edinburgh  are  distinguished  by  clearness  and  precise 
philosophical  views.    Leaving  Edinburgh,  he  took  up  his 
abode  at  Holland  House  as  tibe  friend  and  private  secre- 
tary of  the  lato  Lord  Holland.    In  1811  he  was  elected 
warden  of  Dulwich  College;  and  in  1820  obtained  the 
comfortable  sinecure  of  master  of  that  institution,  where 
ho  died  in  1843.    Allen's  detached  publications,  though 
well  written,  sre  not  very  important,  if  we  except  his 
valuable  Ivquiry  into  the  Growth  of  the  Rgyal  Prerogative 
(1830),  "a  learned  and  luminous  work;'!  but  he  was  an 
able  contribiitor  to  the  Edinburgh  Review^  to  which  he  is 
said  to  have  funzL^ied  no  less  than  forty  articles,  chiefly 
on  physiological,  metaphysical,  and  political  subjects;  and 
some  of  his  contributions  om  French  and  Spanish  history 
are  very  interesting.      For  this  last  department  he  was 
peculiarly  fitted  by  his  residence  with  Lord  Holland  in 
France  and  Spain ;  he  had  even  collected  materials  for  a 
history  oi  Spain,  but  was  hindered  from  fulfilling  his  pur- 
pose by  his  deep  interest  in  politics.    The  latter  portion 
of  his  life  was  divided  between  politics  and  the  study  of 
tiie  history  of  the  British  constitution.     Brougham,  in  his 
eloge  of  Allen  (  Worht,  voL  iv.,  1872),  has  highly  commended 
him  for  extensive  learning  and  philosophical  talent. 

ALLEN,  or  Allkyn,  Thomas  (1642-1632),  a  famous 
English  mathematician,  was  bom  at  Uttozeter  m  Stafiford; 
sh^,  2l8t  December  1542.      He  was  admitted  scbokr' 
of  Trinity  College,  Oxford,  in  1561 ;  and  in  1567  took 
his  degree  of  master  of  arts.     In  1580  ho  quitted  his 
college  and  fellowship,  and  retired  to  Gloucester  Hall^ 
where  he  studied  very  closely,  and  became  famous  for  his 
knowledge  of   antiquity,  philosophy,  and  mathematics. ' 
Ejomng  received  an  invitation  from  Henry,  Earl  of  Nor- 
thumberland, a  great  friend  and  patron  of  men  of  science, 
ho  spent  some  time  at  the  ^rPs  House,  where  he  became 
acquainted  with  Thomas  Harriot,  John  Dee,  and  other 
famous   mathematicians.     He  was  also  intimate  with 
Cotton,  Camden,  and  their  antiquarian  associates.   Robert, 
Earl  of  Leicester,  had  a  particular  esteem  for  Allen,  and 
would  have  conferred  a  bishopric  upon  him,  but  his  love 
oi  solitude  made  him  decline  the  ofier.     His  great  skill  in 
mathematics  earned  him,  as  was  usual  in  those  times,  the 
credit  of  being  a  magician ;  and  the  author  of  Leicester's 
CommantoeaUh  accuses  him  of   employing '  the  art  of 
"figuring"   to  further  the  Earl  of  Leicester's  unlawful 
designs,  and  of  endeavouring  by  the  black  art  to  bring 
about  a  match  between  his  patron  and  Queen  ^zabeth. 
Allen  was  indefatigable  in  collecting  scattered  manuscripts 
relating  to  history,  antiquity,  astronomy,  philosophy,  and 
mathematics.     A  considerable  part  of  his  collection  was 
presented  to  the  Bodleian  library  by  Sir  Kenelm  Digby. 
He  published  in  Latin  the  second  and  third  books  of 
Claudius  Ptolemy  of  Pelusium^  Concerning  the  Judgment 
7/  the  Stars,  or,  as  it  is  commordy  called,  of  the  Quadri- 
oartiU  Construction,  with  an  expositioT^     He  wrote  also 
notes  on  some  of  Lilly's  books,  and  on  Bale's  De  Scrijy- 
'oribtiS  M.  JBritannice, 

ALIiENTOWN,  formerly  called  Noethampton,  a  thriv- 
ng  town  of  the  United  States,  capital  of  Lehigh  county. 
^ennsylvaniAy  is  pleasantly  situated  on  a  height  on  the 
iirestem  baiik  of  the  Lehigh  River,  85  miles  EN.R  of 
larrisburg.  It  is  a  well-built  place,  and  contains  a  good 
lourt-house,  a  military  institute,  an  academy,  and  a  theo- 
ogical  seminary.  Most  of  the  inhabitants  are  of  Qerman 
[eacent;  the  Oeiman  language  is  commonly  spoken,  and 


is  used  along  with  English  both  in  the  newspapers  and  in 
the  courts  of  law.  The  valley  of  the  Lehigh  is  very  rich 
in  iron  ore  and  anthracite,  and  in  the  town  and  neigh- 
bourhood extensive  iron-works  and  anthracite  furnaces  are  • 
in  operation.  This  trade  is  being  rapidly  developed,  and 
is  favoured  by  good  railway  communication,  New  York 
and  Philadelphia  being  both  within  100  miles  of  AUentown 
by  raiL  A  tenth  of  the  whole  iron  manufactured  in  the 
United  States  is  said  to  be  produced  her&  Popdation 
(1870),  13,884. 

ALLESTRY,    or   Allestreb,    Richard,  D.D.,  was 
bom  at  Uppingtown  in  Shropshire  in  1619,  and  educated        ^ 
in  the  giiammar  school  of  Ooventiy,  and  afterwards  at 
Christ  Church,  Oxford.     After  passing  as  bachelor  of 
arts  he  was  made  successively  moderator  in  philosophy, 
canon  of  Christ  Church,  doctor  of  divinity,  chaplain  in 
ordinary  to  the  king,  and  reigius  professor  of  divinity. 
His  early  studies,  however,  were  interrupted  by  the  hos- 
tilities of  the  times.    In  the  year  1641  he  and  many  other 
students  of  Oxford  entered  the  royal  service^  and  gave 
signal  proofs  of  their  courage  and  loyalty.     A  short 
interval  of  hostilities  permitted  Allestry  to  return  to  his 
literaiy  pursuits ;  but  soon  after,  he  again  took  up  arms, 
and  was  present  at  the  battle  of  Keintonfield:     On  his 
way  to  Oxford  to  prepare  for  the  reception  of  the  king  he 
was  taken  prisoner,  but  was  released  by  the  king%  forces. 
A  violent  disease  which  then  prevailed  in  the  garrison  of 
Oxford  brought  Allestry  to  the  brink  of  the  grave ;  but 
recovering,  he  again  joined  a  regiment  of  volunteers, 
chiefly  consisting  of  Oxford  students.     Here  he  served  as 
a  conunon  soldier,  and  was  often  seen  with  the  musket  in 
one  hand  and  a  book  in  the  other.    At  the  close  of  the 
revolutionary  struggle  he  returned  to  his  favourite  studies, 
but  still  continued  true  to  his  party.     This  occasioned  his 
expulsion  from  the  college ;  but  he  was  provided  with  a 
comfortable  retreat  in  the  families-  of  the  Honourable 
Francis  Newport  and  Sir  Anthony  -Cope.     Such  was  the 
confidence  reposed  in  him  that  when  the  friends  of  Charles 
XL  were  secretly  preparing  the  way  for  his  restoration, 
they  entrusted  him  with  personal  messages  to  the  king. 
In  returning  from  one  of  tiiese  interviews  he  was  seized  at 
Dover,  and  upon  examination  committed  a  prisoner  to 
Lambeth  House.    The  Earl  of  Shaftesbury  obtained  his 
release  in  a  few  weeks.     His  valuable  library  was  be- 
queathed to  the  university.     He  died  in  January  1681. 
He  erected  at  his  own  private  expense  the  west  side  of  the 
outward  court  of  Eton  College,  and  the  grammar  school 
in  Christ  Church  College ;  besides  settling  several  liberal 
pensions  upon  individual  persons  and  families.     His  only 
extant  work  is  a  volume  of  sermons,  printed  at  Oxford 
in  1684. 

ALLEYN,  Edward,  eminent  as  a  stage-player  in  the 
reigns  of  Elizabeth  and  James  L,  but  better  remembered 
in  after-times  as  the  founder  of  Dulwich  college,  was  bom 
in  London,  in  the  parish  of  St  Botolph,  Bishopsgate,  on 
the  Ist  of  September  1566.  -  When  he  was  only  four  years 
old,  his  father,  an  innkeeper,  died,  and  his  mother  soon 
afterwards  married  an  actor  named  Browne.  This  change 
in  his  domestic  surroundings  brought  young  Alleyn  into 
early  and  close  association  vnth  the  stage,  for  which  he 
possessed  great  natural  aptitude.  Thus  it  chanced  that 
"he  was  bred  a  stage-player,"  as  stated  by  Fuller  ( Worthies), 
A  tenacious  memory,  a  polished  elocution,  a  stateliness  of 
figure  and  countenance,  and  a  genial  temperament,  were 
among  the  natural  and  acquired  accomplishments  that  he 
biou^t  to  bear  on  his  chosen  pursuit  He  gained  distinc 
tion  in  his  calling  while  yet  quite  a  young  man,  and  by 
common  consent  was  eventually  rated  as  the  foremost 
actor  of  his  time.  Several  prominent  dramatists  and  other  ^ 
writers  of  the  period  have  left  forcible  testimony  to  his 
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rare  exoellenoe  in  the  histriomc  art  Ben  Jooaon,  a  critio 
nowiBe  prone  to  exalt  the  merits  of  men  of  mark  among 
his  contemporaries,  but  addicted  rather  to  disparagement, 
and  even,  as  Drommond  of  Hawthomden  teUs,  to  bittefest 
detraction,  bestowed,  nevertheless,  unstinted  praise  on 
Alldyn's  acting  (see  Jonson's  Bpigrams,  No.  89).  Nash, 
in  Fierce  Pmnyleii,  M$  SupplieaUon  to  (he  Devil,  expresses 
in  prose  the  same  eulogy  that  Jonson  renders  in  verse.  Hey- 
wood  calls  Alleyn  ''inimitable,"  "the  best  of  actors,"  and 
*'  ProteoB  for  shapes  and  Bosdns  for  a  tongas.* 

—(Prologue  to  Marlowe'r  Jino  qfJiaUa.) 

FeeWs  letter  to  Marlowe,  quoted  by  several  of  Alleyn'a 
biographers,  telling  of  a  merry  meeting  at  which  Shake- 
speare, Ben  Jonson,  and  Alleyn  figure  in  the  front  rank  of 
a  group  of  choice  spirits,  has  long  been  numbered  among 
literary  forgeries.  (See  the  life  prefixed  to  Dyce's  PeeU?$ 
Worki,  1829.) 

But  ample  and  clear  evidence  remains  to  show  his  great 
cAehnty  as  an  actor.  His  profeteional  earnings  as  a  player 
formed,  however,  one  only,  and  not  the  chief,  among  several 
sources  fron^  which  he  drew  the  wealth  tiiat  afterwards 
sustained  his  great  foundation ;  and  his  fame  as  an  actor 
must  long  since  have  faded  into  a  dim  tradition,  of  little  ot 
no  concern  to  present  times,  but  for  the  association  of  his 
name  with  an  institution  around  which,  cluster  interesting 
historic  reminiscences,  and  whose  future  is  fraught  with 
high  promise.  He  inherited  house  property  in  Bishops* 
gate  ^m  his  father.  His  marriage,  in  1592,  with  Joan 
Woodwud,  stepdaughter  to  Henslowe,  a  succ(»sful  specu« 
lator  in  theatrical  and  kindred  enterprises,  brought  him 
eventually  much  wealth.  He  became  successively  part 
owner  in  Henslowe's  ventures,  and  in  the  eiid  sole  pro- 
prietor of  sundry  play-houses  and  other  resorts  for  the 
diversion  of  plea^mro-ecekers.  Among  these  were  the  Bofe 
Theatre  at  Banluide,  in  close  contiguity  to  Shakespeare's 
Globe  Theatre;  the  Paris  Gfarden,  in  Uie  same  vicinage, 
where  were  enacted  such  pastimes  as  bear-baiting,  bull- 
baiting,  and  other  sports  of  the  period ;  and  the  Fortune 
Theatre  in  St  Luke's.  He  filled,  too,  in  conjunction  with 
Henslowe,  the  post  of  ''master  of  the  king's  games  of  bears, 
bulls,  and  dogs."  He  continued  to  discharge  the  duties  of 
this  office  long  after  he  had  relinquished  his  other  profes- 
sional work. 

Alleyn's  ownership  in  Dulwich  lands  began  in  1606,  and 
further  acquisitions,  made  in  the  course  of  the  next  ^ve 
years,  during  which  he  was  gradually  breaking  away  from 
the  actual  pi-actice  of  the  histrionic  art,  though  not  from 
theatrical  speculations  or  kindred  enterprises,  increased 
his  holding  to  more  than  1300  acres.  His  residential  con- 
nection with  Dulwich  began  in  1607.  He  occupied  the 
manor-house,  a  mansioaeven  then  very  ancient,  but  which 
is  still  tenanted,  after  many  additions  and  alterations. 
The  priors  and  abbots  of  Bermondsey  owned  and  occupied 
it  through  the  four  centuries  preceding  their  expulsion 
in  1537,  when  Heniy  VIIL  assigned  their  house  and 
a4iacent  diurdi  lands  to  Thomas  Oalton,  grandfather  to 
the  Calton  who  sold  his  heritage  to  Alleyn.  Some  details 
respecting  this  and  other  purchases  of  neighbouring  estates 
are  set  forth  in  Alleyn's  own  writing,  in  a  smidl  thidc 
memorandumrbook  which,  with  "Dther  Alleyn  papers  pre- 
served at  Dulwich,  has  been  carefully  scrutinued  by  ihe 
writer  of  this  notice. 

The  landed  property  stretches  from  the  crest  of  that 
fonge  of  Surrey  hiUs  on  whose  summit  rests  the  C?rystal 
Balace,  to  the  crest  of  the  pamlld  ridge,  three  miles  nearer 
London,  known  in  its  several  portions  as  Heme  HiU, 
Denmark  HiU,  and  Champion  HilL  Alleyn  acquired  this 
lar;^  suburban  property  for  little  more  than  £10,000, 
which  may  be  estimated  aa  equivalent  to  JS50,000  in  the 
present  day.    But  the  present  value  of  the  lands  which  he 


bought  for  such  a  price  is  hardly  under  a  miBka  and 
a-half  sterling,  so  enormous  has  heea  the  rise  i&  the 
value  of  land  in  and  near  London.  Alleyn  had  ki^  gpk 
full  possession  of  this  property  before  tiie  questioii  bow 
to  dispose  of  it  began  to  press  upon  him.  He  was  bUB 
childless,  after  twenty  years  of  wedded  lifei  Then  it  «u 
that  the  prospenms  player — ^the  man  "so  acting  to  tit? 
life  that  he  made  any  part  to  become  him"  (FDller 
Worthiee) — ^began  "playing  the  last  act  of  his  life  ao  vd 
(Bacon's  Letter  to  the  Marquis  of  Buckingham,  dated  IStb 
August  1618),  as  to  gain  the  general  applause  of  hia  ova 
age,  and  a  huge  measure  of  admiration  in  after  times.  Ha 
built  and  endowed  in  his  own  lifetime  the  OoUege  of  Qod's 
Gift  at  Dulwich.  All  was  completed  in  1617,  except  tb 
charter  or  deed. of  incorporation  for  setting  his  iaads  io 
mortmain.  Tedious  delays  ooeuned  in  the  Star  CShaabei^ 
where  Lord  Chancellor  Bacon  was  scheming  to  Ipig  ik 
pressure  of  kingly  authority  to  bear  on  Alteyn  with  th» 
aim  of  securing  a  huge  portion  of  the  proposed  eadow* 
ment  for  the  maintenance  of  lectureships  at  Oxford  aad 
Cambridge.  Alleyn  finally  canied  his  pointy  and  tbt 
CoU^e  of  Ckxi's  Gift  at  Dulwidi  was  founded,  asd 
endowed  under  letters  patent  of  James  L  dated  Slat  d 
June  1619.  The  college,  an  thus  inoorponAed,  cunisted 
of  twelve  "poor  schoh^"  and  as  many  feaamtim,  ib 
latter  comprising  equal  numbers  of  men. and  womea- 
"poor  brethren"  and  '^poor  sisters," — t6gie^et  w&.  a 
teaching  and  governing  staff  of  six  higher  offidala.  Tbese 
latter  included  a  master  and  a  warden,  who  were  alvaysto 
be  of  the  founder's  surname,  and  four  fellows,  all  "gndmls 
and  divines,"  among  whom  were  apportioned  tiie  miaiatedtl 
work  of  the  chapcd,  the  instruction  of  the  .hcfjB,  and  tbs 
supervision  of  the  slmspeople  or  pensionera.  The  sehoha 
and  pensioners  were  to  be  drawn  in  equal  numben  ina 
t)ie  four  London  parishes  out  of  which  the  founder  dn« 
his  wealth.  A  curious  legend,  dating  from  the  timed  th 
founder,  and  always  current  afterwards  among  the  pa* 
sioners  Vn  his  bounty,  tells  that  he  was  scared  into  la 
generous  and  charitable  scheme  by  an  appez^on  d  & 
devil,  in  propria  perwm,  among  some  theatrical  deicflB 
in  a  drama  in  which  he  was  actinia  In  the  fright  tbo 
occasioned  he  was  said  to  have  made  a  vow,  whidi  b 
redeemed  in  the  founding  of  Dulwich  College. 

Alleyn  was  never  a  member  of  his  own  f oundatiop,  u 
stated  by  Heywood,  and  copied  by  succeeding  initefs. 
The  college  records  dearly  set  this  point  at  rest  Bat  bi 
continued  to  the  close  of  his  life  to  guide  and  control  ^ 
affairs  of  his  foundation,  under  powers  reserved  to  hiics^ 
in  the  letters  patent.  His  diaiy  shows  that  he'mxe^ 
much  and  intimately  in  the  daily  life  of  the  coll^  Hs^r 
of  the  jottings  in  that  curious  record  of  daily  doings  ar^ 
incidents  feivour  the  inference  that  he  was  genial,  Icc^ 
amiable,  and  withal  a  religious  man.  His  fondness  Ix 
his  old  professional  work  is  indicated  hj  the  fact  that^ 
enga^  the  boys  in  occasional  theatrical  perfonnanca 
At  a  festive  gathering  on  the  6th  <tf  Januaiy  1622  "tbe 
bcyyes  pla/d  a  pkye." 

Shakespeare's  name  is  interwoven  with  local  tndit^ 
bearing  on  All6yn's  life  at  Dulwich,  and  the  linb  o( 
association  between  tiiese  famous  eont^nporaries  ascn 
strong  antecedent  probability  that  the  tradition  ^^ 
from  something  more  solid  than  "  such  stuff  as  dreams^** 
made  of."  Each  began  and  closed  his  professioBal  ^ 
as  a  stage-player  in  nearly  the  self-same  period  aada 
neighbouring  theatres.  During  several  years  they  ^ 
near  neighbours  in  their  homes  at  Bankaide,  thfio^ 
headquarters  of  players  and  play-houaea  Leading  «w^ 
then,  as  afterwards,  came  much  in  contact  with  the  t^ 
authors  whose  creations  they  personated.  AB^  F^ 
formed  in  "Leir,"  the  "Moore  of  Venis,"  "BfioeC) 
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*' Pericles,"  and  '*  Henry  VIIL,'  as  appears  from  his 
Inventory  of  his  own  theatrical  wardrobe.  Among  the 
intimate  friends  of  both  were  Ben  Jonson,  Michael  Dray- 
ton, and  other  members  of  the  goodly  company  of  poets 
and  dramatists  whose  genius  shed  a  lustre  on  their  day. 
Shakespeare  had  not  finally  betaken  himself  to  the  retire- 
ment of  Stratford- on^ Avon  until  seven  years  after 
AUeyn  took  np  his  abode  at  Dulwich.  In  the  face  of  all 
these  facts,  it  can  hardly  be  said  the  local  tradition  is 
groundless,  though  no  direct  proof  has  yet  been  brought 
to  bear  on  the  point 

Alleyn's  first  wife  died  in  the  summer  of  1623.  In 
December  of  the  same  year  lie  married  Constance  Donne^ 
who  survived  him.  This  lady  was  a  daughter  of  Dr 
Donne,  dean  of  St  Paul's.  Her  maiden  name  was  mis- 
quoted by  an  early  biographer.  This  mistake  gave  rise  to 
the  further  error  which  attributes  to  Alleyn  a  third  wife. 
He  died  in  November  1626,  in  tiie  sixty-first  year  of  his 
age.  His  gravestone  at  Dulwich  fixes  the  date  of  his 
^ieath  on  21st  November,  but  there  are  grounds  for  the 
belief  that  the  true  date  is  the  25th  of  the  same  month. 

BesidiM  dispensing  bounties  withiii  the  bounds  of  lus 
college,  Alleyn  provided,  by  an  after-thought,  some  years 
iater  than  his  deed  of  foundation,  for  certain  extensions  of 
the  benefits  of  his  endowment     But  successive  actions  at 
law,  carried  on  at  various  periods,  resulted  in  the  ruling 
that  it  was.  not  within  the  competence  of  the  'founder  to 
divert  any  portion  of  the  revenues  of  his  foundation  to 
the  use  of  others  than  the  members  thereof,  as  specified  in 
the  letters  patent     Chief  among  the  good  intents  on  the 
port  of  the  founder  that  were  thus  frustrated  was  his 
scheme  for  embracing  in  the  school  work  within  the 
eoUege  as  many  outsiders  as  would  bring  the  total  number 
to  eighty  boys,  inclusive  of  the  twelve  f ouncUttioners.     But 
as  tUs  was  not  within  the  bond,  his  successors  in  the 
administration  of  the  trust,  for  more  than  two  centuries 
after  his  death,  declined  the  work.    In  the  latter  part  of 
that  period,  decay,  and  not  development,  fixed  on  the 
time-honoured  memorial  of  AUeyn's  high  but  thwarted 
purposes  the  stigma  of  a  public  scandaL    Then  came,  in 
1842,  a  grudging  and  partial,  rather  than  a  full  and  loyal, 
«onc6S8tO]i  towa^  the  realisation  of  the  founder's  aims. 
Finally,  however,  an  Act  of  Parliament,  in   1857,  ex- 
tinguished the  stagnant  and  unprogressive  corporation. 
Alleyn's  College  of  God's  Gift  at  Dulwich  entered  thence- 
forward on  that  prosperous  career  which  already  links  its 
name  with  the  front  rank  of  institutions  doing  good  ser- 
Ticc  in  the  educational  work  of  the  day.  (j.  oo.) 

ALLIANCE,  a  league  between  independent  states  for 
the  purpose  of  combined  action,  defensive  or  offensive,  or 
both — a  subject  which  falls  to  be  treated  under  the  heacUng 
IjAW  of  Nations.  The  alliances  of  greatest  historical 
importance  are  the  Triple  Alliance  (1688)  of  Great  Britain, 
Sweden,  and  .the  Netherlands  against  Irance ;  the  Grand 
Alliance  (1 689)  of  the  Emperor  Leopold  I.  and  Holland, 
subsequently  joined  by  England,  Spain;  and  Saxony,  against 
Lotus  XIV  ;  the  Quadruple  Alliance  (1718)  of  Great 
Britain,  France,  Austria,  and  Holland,  a^dnst  Spain ;  the 
Holy  Alliance  (1815)  of  Russia,  Austria,' and  Prussia,  for 
tlie  maintenance  of  peace  and  the  establishment  of  the 
existing  dynasties;  and  the  alliance  (1854)  of  Great 
Britain,  France,  and  Turkey,  against  Russia. 

AJjLilER,  a  department  in  the  centre  of  France,  so 
called  from  the  river  of  the  same  name ;  bounded  on  the 
K.  by  the  department  of  Cher  and  Ni^vre,  on  the  EL  by 
those  of  Sa6ne-et-Loire  and  Loire^  on  the  S.  by  that  of 
Puys  do  r>6rae,  and  on  the  W.  by  those  of  Creuse  and 
Cher ;  extending  at  the  widest  points  82  miles  from  E.  to 
W.,  and  55  from  N.  to  S. ;  and  containing  an  area  of 
2821   square  miles.     Its  surface  is  in  geUer^  undulating, 


rising  to  considerable  elevations  among  the  monntaba  of 
Fores  on  the  south-east,  and  among  those  of  Auveigne 
tdwards  the  west     The  river   Allier  flows  northward 
between  these  ranges,  receiving  the  Anddot,  the  Sioule, 
and  the  Bioudre,  all  from  the  left ;  east  of  the  Airier  is 
the  B^bre,  which  joins  the  Loire  within  tiie  limits  of  the 
department ;  and  on  the  west  the  Cher,  with  its  tributary 
the  Aumance.     The  soil  }b  for  the  most  part  fertile,  espe- 
cially in  the  valleys  of  the  Allier,  the  Sioule,  and  the  B^bre^ 
yielding  wheat,  oats,  barley,  rye,  fruits,  and  potatoes,  in 
quantities  exceeding  what  is  required  for  home  cousump- 
tion,  as  well  as  some  red  and  white  wines.    Good  timber  u 
grown,  and  cattie,  sheep,  goats,  and  horses  are  reared  in 
large  numbers;  bfut  agnculture  is  on  the  whole  in  a  back* 
wsid  condition,  owing  to  the  inhabitants'  aversion  to 
change.     The  mineral  wealth  of  the  department  is  vezy 
considerable,  including  iron,  coal,  antimony,  marble,  and 
manganese — ^the  coal  mines  of  Commentiy  being  among  the 
most  important     The  chief  manufactures  are  of  cutiery, 
earthenware,  glass,  doth,. leather,  and  paper.    The  climate 
iihealthy,  but  is  liable  to  sudden : variations  of  tempera- 
Itnre,    The  mineral  waters  at  Vichy,  N^ris,  and  Bourbon 
FAi^iltambault,  in  the  department,  are  in  much  repute. 
Alliercomprehends  the  greater  portion  of  the  old  province 
of  Bourbonnais,  and  is  at  present  divided  into  fou^  anon- 
dissements — ^Moulins,  Gannat,  La  Palisse,  and  Montlucon, 
which  are  subdivided  into  28  cantons  and  317  communes. 
Moulins  IB  the  capital,  and  the  seat  of  a  bishop  whose 
diocese  is  co-extensive  with  the  department    The  other 
important  towns  aro  La  Palisse,  Cusset^  Vichy,  Gannat^ 
Saint  Pourcain,  Montiu^on,  and  Commentiy.    Population 
in  1871,  390,812;  of  whom  196,831  were  males,  and 
193,981  females.    Of  the  total  population,  223,374  oould 
neither  read  nor  write,  and  36,786  oould  read  but  oould 
not  write. 

Alt.tkr,  the  ancient  Elaver^  a  river  of  France,  which 
rises  in  the  department  of  Loz&re,  among  the  Maigeride 
moimtoins,  a  few  miles  east  of  the  town  of  Mende,  and, 
after  traversing  Haute  Loire,  Puys  de  Ddme,  and  Allier, 
forms  the  boundary  between  Cher  and  Ni&vre,  until  it 
f aUs  into  the  Loire  four  nules  west  of  Nevers.  Its  length  is 
200  nules,  for  a  considerable  portion  of  which  it  is  navi> 
gable,  and  its  chief  tributaries  are  the  Dore  and  the  Sioule. 

ALUGATOB,  (probably  derived  from  the  Spanish  d 
lagartOf  the  lizard),  an  animal  so  closely  allied  to  the 
crocodile  that  some  naturalists  have  classed  them  together 
as  forming  one  genus.  -It  differs  from  the  true  crocodile 
principally  in  having  the  head  broader  and  shorter,  and 
the  snout  more  obtuse ;  in  having  a  large  canine  tooth  of 
the  under  jaw  received,  not  into  an  external  furrow,  but 
into  a  pit  formed  for  it  within  the  upper  one ;  in  wanting 
a  jagged  fringe  which  appears  on  the  hind  legs  and  feet  of 
the  crocodile;  and  in  having  the  toes  of  &e  hind  feet 
webbed  not  more  than  half-way  to  the  tips.  The  principal 
species,  all  found  in  America  only,  are  the  common  alligator 
(Alligator  Mwissippiensit  or  Crocodihu  Zwctu*),  occurring 
in  the  southern  United  States;  the  caiman  or  cayman 
(il.  palpehrasus),  in  Surinam  and  Guiana ;  snd  the  speo- 
taded  alligator  or  jacar^  {A.  idcrops),  •  principally  in 
BraziL  The  names  aUigaior  and  erocodiU  are  often  con* 
founded  in  popular  speedi ;  and  the  structure  and  habits 
of  the  two  fiTiimftla  are  so  similar  that  both  may  be  con- 
venientiy  considered  under  the  heading  Crocodilb. 

A1!1JTERATI0N.  As  Milton  defined  rhyme  to  be 
'<  the  jingling  sound  of  like  endings,"  so  alliteration  is  the 
jingle  of  like  beginnings.  AH  language  has  a  tendency  to 
jingle  in  both  ways,  even  in  prose.  Thus  in  prose  we 
speak  of  "near  and  dear,"  "high  and  dry,'^  "health  and 
wealth."  But  tiie  initial  form  of  jingle  is  much  more 
common — "  safe  and  sound,"  "  thick  and  thin,"  "  weal  or 
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woe,"  *'fAir  or  lovl,"  "spick  and  span,"  "fiali,  flesh,  or 
fowl,"  '^kith  and  kin."  The  poets  of  nearly  all  times  and 
tongnes  have  not  been  slow  to  seize  npon  the  emphasis 
which  conld  thus  be  produced.  Accordingly  we  read  in 
Shakespeare  s** 

"  FnU  fSatthom  fiire  thy  (kther  Vimi 
Of  his  boDM  an  oonli  made." 

Id  Pope  :— 

"  Hen  flies  of  pins  eztsnd  their  shining  rofws 
PufDi,  powders,  patches^  UbloB,  bille^doiix. 

InQray: — 

"  Weave  the  wirp  and  weare  the  woofc 
Thk  winding-sheet  of  Edward's  raoe.*' 

In  Coleridge : — 

"  The  fair  breeze  blew,  the  white  fbam  flew. 
The  furrow  followed  free ; 
We  were  the  first  that  ever  bust 
Into  that  silent  sea." 

Churchill  describes  himself  as  one 

"  Who  often,  bat  without  success,  had  prayed 
For  apt  allitemtion's  artfrd  aid,—*' 

an  example  which  is  itself  a  proof  of  his  failnre;  for  allitera- 
tion is  neyer  effective  unless  it  runs  npon  consonants. 

As  thus  far  considered,  alliteration  is  a  device  wholly 
dependent  on  the  poef s  fancy.  He  may  nso  it  or  not, 
or  nse  it  much  or  little^  at  hia  pleasure  But  there  is 
ah  extensive  range  of  poetry  whose  metrical  laws  are 
entirely  based  on  alliteration.  This,  for  example,  is  the 
principle  on  which  Icelandic  verse  is  founded ;  and  we 
have  a  vet  nearer  interest  in  it,  because  it  fornishes  tha. 
key  to  Anglo-Saxon  and  a  large  portion  of  early  English 
verse.  For  a  specimen  take  the  following  lines,  the  spelling 
modernised,  from  the  beginning  of  Piers  the  Phughman: — 

"  But  In  a  Afay  fTtomine  |  on  ifalvem  Kills, 
He  b^el  a/erly  )  of^iry  methought; 
*I  was  iMary  of  toandering  t  and  t^ent  me  to  rest 
Under  a  ftroad  fonk  t  fty  a  oum-eide ; 
And  as  I  Zav  and  leaned  |  and  Zooked  on  the  waters^ 
I  tlumberea  in  a  sleeping  |  it  founded  so  meziy.** 

The  rule  of  this  verse  is  indifferent  as  to  the  number  of 
syllables  it  may  contain,  but  imperative  as  to  the  number 
ni  accented  ones.  The  line  is  divided  in  the  middle  by  a 
pause,  and  each  half  ought  to  contain  two  accented  syllables. 
Of  the  four  accented  syllables,  the  first  three  should  begin 
witl^  the  same  letter ;  the  fourth  is  free,  and  may  start 
with  any  letter.  Those  who  wish  for  a-  more  minute 
analysis  of  the  laws  of  alliterative  verse,  as  practised  by 
the  Anglo-Saxon  and  early  English  poets,  may  consult 
an  exhaustive  essay  on  the  subject  by  the  Rev.  W.  W. 
Skeat,  prefixed  to  vol  iil  of  Bishop  Peretfs  Folio  Manu- 
script; only  the  reader  must  be  on  his  guard  against  an 
error  which  pervades  it,  and  which  this  able  writer  seems 
to  have  derived  from  Bask.  The  question  arises — ^What 
js  the  nature  of  the  cadence  in  alliterative  verse  1  Now 
all  metrical  movement  is  of  two  kinds,  according  as  the 
beat  or  emphasis  begins  the  movement'  or  ends  it  If  the 
beat  is  initial,  we  say  in  classical  language  that  the  move- 
ment is  trochaic  or  d^tylic,  according  to  the  number  of  its 
syllables ;  and  if  the  beat  is  final,  we  in  like  manner  say 
that  the  movement  is  iambic  or  anapaestic.  Mr  Skeat  and 
many  others  object  with  some  reason  to  use  the  classical 
terms,  and  therefore  brushing  them  aside,  let  us  put  the 
questbn  in  the  simplest  form — Has  the  movement  of 
alliterative  verse  got  the  initial  or  the  final  beat)  In  the 
middle  of  last  century  Bishop  Percy  decided  this  question 
with  sofficient  accuracy,  though  he  mixed  up  his  statement 
with  a  blunder  which  it  is  not  easy  to  account  for.  He 
points  out  how  the  poets  began  to  mtroduce  rhyme  into 
alliterative  verse,  until  at  length  rhyme  came  to  pre 
dominate  orrer  alliteration,  and  "thus  vriis  this  kind  of 


metre  at  length  swallowed  up  and  lost  in  our  eosmob 
burlesque  Alexandrine  or  anapaestic  veise,  as 

A  cobbler  there  was,  and  he  Hved  in  a  stalL* 

Percy  made  a  serious  mistake  when  he  gave  the  nnse  of 
Alexandrine  to  anapcestic  verse;  but  he  is  quite  rigjt  is 
his  general  statement  that  aSiterative  verse  became  lest  in 
a  .measure,  the  movement  of  which  had  the  final  beat 
Conybeare  has  stated  the  fact  still  more  accurately.  "la 
the  Saxon  poetry  a  trochaic  character  is  predominant  I& 
Piers  Plowman  there  is  a  prevailing  tendency  to  aa 
anapaastio  cadence."  It  is  the  result  of  a  change  in  the 
language — ^the  loss  of  inflection.  Take  the  vord  nan. 
The  genitive  in  Saxon  would  be  vuames,  a  trochee;  ia 
Engluh,  of  man,  an  iambus.  The  tendency  of  the  language 
was  thus  to  pass  from  a  metrical  movement,  in  whid  the 
beat  was  initial,  to  one  in  which  it  was  final  It  miy 
therefore  bo  quite  right  to  speak  of  Anglo-Saxon  sIliteratiTe 
poetry  as  trochaic  or  dactylic,  and  quite  wrong  to  apply  the 
same  terms  to  the  cadence  of  our  later  alliterative  veise. 
And  this  is  precisely  the  error  into  which  Mr  Skeat  bs 
falleiL  He  says — "  Lines  do  not  always  begin  with  a  loud 
syllable,  but  often  one  or  two  and  sometimes  (m  earlj 
English  especially)  even  three  soft  syllables  precede  it 
These  syllables  are  necessary  to  the  sense,  Intt  nottoik 
scansion  of  ths  line,"  That  is  just  the  point  at  iasae. 
By  leaving  out  of  account  the  light  syllablo  or  syllables  si 
the  beginning  of  a  line,  and  taking  his  start  from  the  iit, 
syllable  that  has  the  alliterative  beat,  Mr  Skeat  may  ceitabl; 
prove  that  all  the  later  alliterative  poetry  has  a  moreicert 
of  initial  beat  But  English  ears  will  not  submit  to  tbj 
rule.  It  is  those  light  syllables  of  no  account  which  hare 
altesed  the  rhythm  of  English  descant  from  one  of  ifiithl 
to  one  of  final*  beat  (t  s.  d.) 

ALLIX,  Pierre,  a  distinguished  divine  of  the  Frecch 
Reformed  Church,  was  bom  at  Alen^n  in  1641.  He  ¥» 
pastor  first  at  St  Agobile  in  Champagne,  and  then  t 
Charenton,  near  Paris.  The  revocation  of  the  Edict  d 
Nantes  in  1685  compelled  him  to  take  refuge  in  Londcs, 
where,  under  the  sanction  of  James  IL,  he  opened  a  chnrdi 
for  the  French  exiles.  His  reputation  for  leaning  V3i 
such  as  to  obtain  for  him,  soon  after  Ms  arrival,  the  d^ 
of  doctor  of  divinity  from  both  universities,  and  in  1690  Ite 
received  from  Bishop  Burnet  the  more  substantial  honoa 
of  the  treasurership..and  a  canonry  in  SaUsbuiy  cttheibl 
He  died  at  London  in  March  1747. 

The  works  of  Allix,  which  are  very  numerona,  p 
chiefly  of  a  controversial  and  apologetic  character,  and^li^s 
most  works  of  that  class,  are  not  tiioroughly  trustwoitLt. 
At  the  invitation'of  a  number  of  Engli^  ministers,  he  is 
said  to  have  written  a  history  of  the  councils  of  the  chnn^* 
which,  however,  owing  to  want  of  support,  never  vsi 
published.  In  opposition  to-  Bossuet  he  issued  S:mi 
Remarks  upon  the  Ecdesiastical  History  of  the  Aneini 
Churches  of  Piedmont  (1690),  and  Remarks  ttpon  the  Eau- 
sicutical  History  of  the  Ancient  Churches  of  the  Albiga^ 
(1692),  with  the  view'of  showing  that  the  Albigenses  vcit 
not  Manichseans,  but  historically  identical  wi&  the  Wa^- 
deuses.  His  Dissertation  on  the  First  Rise  of  the  Trisa^^ 
or  Doxdogy  (1674),  and  Reflations  upon  the  Books  o/Ei^y 
Scripture  (1688),  are  of  little  present  valu& 

AXLOA,  a  seaport  town  of  Scotland,  in  the  county  of 
Clackmannan,  situated  on  the  north  side  of  the  Fiitli  d 
Forth,  25  miles  from  Edinburgh,  and  6  below  Stirling  in.p 
which  it  is  connected  by  railway.  The  town  as  a  whole  is 
irregularly  built,  altiiough  in  the  modem  portioitf  tbei? 
are  several  spacious  streets,  with  good  shopa  and  hooss 
The  perish  church,  opened  in  1819,  is  a  fine  G<^ 
edifice,  with  a  handsome  spire  200  feet  high;  there  t-"* 
also  places  of  worship  belonging  to  the  other  denonic> 
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tfons,  Bi  well  as  the  county  court-house,  a  com  exchange, 
and  schools  of  various  grades;    In  the  immediate  vicinity 
of  the  town  is  on  ancient  tower,  89  feet  high,  with  walls  1 1 
feet  in  tjbickneas,  said  to  have  been  built  about  the  year 
1315,  formerly  the  residence  of  the  powerful  family  of 
Ei^ne^  descendants  of  the  Earls  of  Mar.     Here  many  of 
the  Scottish  princes  received  their  education  as  wards  of 
the  Lords  Erskine  and  the  Earls  of  Mar,  the  last  of  these 
educated  here  being  Heniy,  the  eldest  son  of  James  VL 
Among  the  manufactures  of  AUoa  are  ale,  whisl^,  iron 
goods,  glass  (especially  bottles),  bricks,  yams»  shawls,  and 
blankets.    Shipbuilding  is  also  carried  on  to  some  extent, 
and  in  the  neighbourl:  ^od  there  are  several  collieries.    The 
harbour  is  safe  and  commodious,  having  ft  depth  of  16 
feet  at  neap,  and  22  at  spring'  tides;  a4ioining  i^  is  an 
excellent  dry  dock,  and  a  capacious  wet  dock  was  con- 
structed in  1863.     In  1872,  446  vessels  of  49,941  tons 
entered,  and  633  of  70,499  cleared  the  port  of  Alloa,  in 
addition  to  coasting  vessels  in  baUAst;  and  in  the  same 
year  £453  were  derived  from  customs  dutiea     The  chief 
exports  were  pig-iron,  ale,  glass,  anjd'  cools;  the  imports, 
timber,  grain,  iron,  linseed,  and  flix.     There  is  a  ferry 
here  across  the  Forth.    Population  in  1871,  9362. 

ALLODIUM  or  ALODIUM  denotes  lands  which  are 
the  absolute  property  of  their  owner,  and  not  subject  to 
any  service  or  admowledgement  to  a  superior.  It  is  tiius 
the  opposite  of  f^-odum  or  fief.  The  proper  derivation  of 
the  word  has 'been  much  disbussed- and  is  still  doubtful, 
though  it  is  probably  compounded  of  cUl,  whole  or  entire, 
and  odh,  property.  Allodial  tenure  seems  to  have  be^ 
common  throughout  northern  Europe  It  exists  in  Orkney 
and  Shetiand,. where  the  proprietor  of  ,an  allodial  estate 
was  known  until  recently  as  an  udalUr.  (See  Sir  Walter 
Scott's  Pirate.)  In  England  allodial  tenure  is  unknown, 
the  feudal  system  having  been  made  universal  by  William 
the  Conqueror. 

ALLORI,  Albssakdro,  a  painter  of  the  Florentine 
school,  was  bom  at  Florence  in  1535,  and  died  in  1607. 
Having  lost  his  father  in  his. fifth  year,  he  was  brought 
up  and  trained  in  art  by  his  undo,  Angelo  Bronzino,.  whose 
name  he  sometimes  assumed  in  his  pictures:  Visiting 
Rome  in  his  nineteenth  year,  he  carefully  studied  the 
works  of  Michael  Angelo;  but  having  himself  little  genius 
and  no  originality,  the  izifluence  of  ihot  great  master  can 
only  be  traced  in  the  anatomical  correctness  of  his  draw- 
ing of  nude  figures.  He  was  veiy  successful  as  a  portrait- 
painter. 

ALLORI,  Cbistotako,  son  of  the  preceding,  was  bom 
at  Florence  on  the  17th  October  1577,  and  died  in  1621. 
He  received  his  first  lessons  in  painting  from  his  father, 
but  becoming  dissatisfied  with  the  hard  anatomical  drawing 
and  cold  colouring  of  the  latter,  he  entered  the  studio  of 
Pagani,  who  was  one  ef  the  leaders  of  that  later  Florentine 
school  whicli  endeavoured  to  unite  the  rich  colouring  of 
the  yenetiar^s  with  the  correct  drawing  of  Michael  Angelo's 
disciples.  AUori  became  one  of  the  foremost  of  this  school 
His  pictures  are  dLstinguished  by  their  dose  adherence  to 
nature  and  the  delicacy  and  technical  perfection  of  their 
execution.  His  technical  skill  is  proved  by  the  fact  that 
several  copies  he  made  after  Correggio  have  been  taken 
to  be  duplicates  by  Correggio  himself.  His  extreme 
fastidiousness  limited  his  power  of  production,  tl^ugh  the 
number  of  his  works  is  not  so  small  as  is  sometimes 
asserted.  Several  specimens  are  to  be  seen  at  Florence 
and  elsewhere.  The  finest  of  all  his  works  h  his  "Judith 
and  Holofemes,"  in  the  Pitti  palace.  The  model  for  the 
Judith  was  his  mistress,  the  beautiful,  Mazzafirra,  who  is 
also  represented  in  his  Magdalene ;  and  the  head  of  Holo- 
femes  is  general!/  supposed  to  represent  himself,  though 
tliis  is  qnestioned  by  the  best  authorities. 


ALLOTROPY  (from  aAXo?,  other,  and  rposros,  manner), 
a  name  applied  to  a  property,  whereby  certain  substances, 
chemically  simple,  assiune  (liferent  forms  and  conditions 
without  undergoing  chemical  change.  Sulphur  and  phos- 
phorus, for  instance,  occur  sometimes  in  crystals  and 
sometimes  in  an  amorphous  state,  being  in  the  latter  case 
sometimes  translucent  and  sometimes  opaque,  and  present 
veiy  different  properties  under  these  dMerent  cond^ns. 
Ozone  ia  an  allotropic  form  of  oxygen.  The  name 
iaomeritm  is  given  to  the  similar  by  no  means  uncommon 
property  whereby  compound  bodies,  although  entirely 
distinct,  are  made  up  of  the  same  chemical  dements  in 
precisdy  the  same  proportiona    ^ 

ALLOXAN,  a  product  uf  the  action  of  oxidising  agents 
on  uric  acid,  obtained  by  adding  slowly,  in  small  quantities, 
uric  add  to  strong  nitric  acid  of  specific  gravity  1*4,  kept 
cool,  and  stirring  constantly.  Carbonic  acid  and  nitrogen 
are  evolved  during  the  action,  and  the  alloxan  crystallises 
out  on  standing.  It  is  purified  by  recrystallisation  from 
water,  and  then,  has'the  composition  C^HsN^O^  +  aq.  The 
ciystals  of  this  compound  are  large  and'  colourless,  and 
when  heated  to  a  temperature>  of  1 50^  C,  lose  the  water  of 
crystallisation,  and  acquire  a  red  colour.  Alloxan  is  readily 
soluble  in  water  and  alcohol,  and  its  aqueous  solution 
reddens  litmus,  has  an  astringent  taste,  and  colours  the 
skin  purple  after  some  time.  It  produces  a  great  number 
of  derivatives,  for  which  see  Uwo  Acid. 

ALLOY,  ihe  name  given  to  a  combination  obtained  by 
fusing  metals  with  each  other.  Few  metals  are  employed 
in  the  pure  state^  with  the  exception  of  iron,  copper,  lead,  tin, 
zinc,  platinum,  aJuminimn;  metals  are  more  frequently  used 
in  the  forms  of  alloys  for  technical  purposes  Every  indus« 
trial  application  necessitates  special  qiialities  that  may  not 
occur  in  any  isolated  metal,  but  which  may  be  produced 
by  the  proper  mixture  of  two  or  more  of  these  substances. 
Thus  gold  and  silver,  which  in  their  pure  state  are  too  soft 
and  flexible  for  the  manufacture  of  plate,  coin,  trinkets,  &c., 
are  hardened-  by  the  addition  of  a  tenth  part  of  copper, 
whi}e  the  colour  and  other  valuable  qualities  are  not  mate- 
rially impaired.  Similarly  copper  is  rendered  hard  by 
mixture  with  zinc,  when  we  obtain  brass,  an  alloy  of  a 
beautiful  yellow  colour,  easier  to  work  than  the  pure  metal 
If  brass  has  to  be  used  in  turning  operations  it  is  found  to 
tear  under  the  action  of  the  chisel,  unless  a  small  quantity 
of  lead  has  been  added.  These  examples  arc  sufficient  to 
sho^  that  an  alloy  is  really  an  industrial  metal,  often  of 
greater  importance  than  the  metals  which  compose  it. 

Alloys  are  equally  interesting  from  a  purely  scientific 
point  of  view.  They  are  not  only  mixtures  of  metals 
having  certain  particular  qualities,  but  in  reality  are  true 
chemical  compounds,  generally  dissolved  in  an  excess  of 
one  of  the  constituent  metals.  In  the  appearances  which 
accompany  the  union  of  the  metals,  and  in  the  properties 
of  the  resulting  products,  we  observe  that  which  charac- 
terises the  manifestation  of  affinity,  that  is,  an  evolution 
of  heat  and  light,  resulting  in  the  formation  of  substances 
having  a  definite  composition,  distinct  crystalline  form,  and  a 
variety  of  properties  different  from  those  of  the  constituents. 
If  a  piece  of  Clean  sodium  is  rubbed  in  a  mortar  with  a 
quantity  of  dry  mercury,  the  metal  dissolves^  producing  a 
harsh  sound  resembling  the  immersion  of  red  hot  iron  in 
water.  This  phenomenqn  is  due  to  the  large  evolution  of 
heat  which  accompanies  the  combination,  as  the  mercury 
rises  sapidly  in  temperature  on  the  addition  of  each  succes- 
sive piece  of  sodium.  If  the  mass  is  allowed  to  cool  after 
the  action,  long  needles  of  a  white  brilliant  alloy  of  definite 
composition  crystallise  from  the  middle  of  the  liquid,  from 
whidh  the  excess  of  mercury  may  be  separated  by  decauta* 
tion.  Platinum,  iridium,  gold,  rhodium,  ruthenium,  and 
silver  unite  with  tin«  Drcducing  ah  evolution  of  heat ;  if 
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the  tin  la  ia  «xoew  after  cooling,  a  'Metallic  ingot  k 
obtained  resembling  doeely  the  original  substance ,  but  if 
the  mass  is  treated  with  strong  hydrochloric  acid,  the 
excess  of  tin  is  dissolved  and  cT3r8tals  remain  of  a  definite 
alloy  of  tin  and  the  precious  metal  These  alloys  are  in- 
soluble in  strong  hydrochloric  acid,  which  dissolves  tin  so 
easily  ;  but  they  are  soluble  in  aqua  regia,  even  when  the 
preaous  metaf  contaioed  therein  (rhodium,  rutberuum, 
iridinm)  is  in  the*free  state  absolutely  insoluble.  This  is 
no  proof  that  the  industrial  alloys  are  always  the  result  of 
one  definite  combmation  dissolved  in  excess  of  one  of  the 
metals;  la  many  combinations  are  able  to  co-exist  in  the 
some  alloy.  This  may  be  proved  by  taking  an  alloy  of  tin, 
lead,  and  bismuth,  which  melts  below  the  boilmg  point  of 
water,  heating  to  a  temperature  of  25**  C,  and  observing 
the  rate  of  cooling  by  means  of  a  thermometer.  The 
thermometer  falls  at  first  regularly  as  far  as  a  certain 
degree,  where  it  remains  stationary  for  some  time,  after 
which  it  descends  to  a  lower  temperature,  where  it  is  again 
similarly  arrested.  These  two  stoppages  m  the  rate  of 
tooling  can  only  be  explained  by  adimlting  the  production 
of  a  less  fusible  alloy  in  the  fiuid  mass,  which  solidifies 
with  an  evolution  of  heat,  rendering  the  thermometer 
stationary  for  a  time.  Each  successive  arrest  will  therefore 
correspond  to  the  formation  of  mx>K  fusible  combinations 
Thus  the  metals  form  amongst  themselves  true  chemical 
combinations  ;  and  alloys  are  often  formed  by  the  mixture 
of  one  or  more  of  these  compounds  with  excess  of  one  of 
the  constituents. 

Recently  hydrcgen,  which,  although  a  gaseous  substance, 
has  chemical  pioperties  resembhng  those  of  the  true  metals, 
has  been  combined  with  palladium,  sodium,  and  potassium, 
producing  compounds  similar  in  properties  to  the  recognised 
alloys. 

Properties  op  Alloys.  Density — If  the  density  of 
any  alloy  is  calculated  from  that  of  the  components-^nssum- 
ing  that  there  is  no  condensation  of  volume — the  resulting 
number  is  sometimes  greater  than,  equal  to,  or  less  than, 
the  expehmental  result.  Thus  the  alloys  of  gold  and  silver 
are  less'dense  than  the  theoretical  mean  density ;  whereas 
brass  and  the  alloys  of  lead  and  antimony  vary  in  the 
opposite  direction.  The  former  are  therefore  produced 
through  an  expansion,  the  latter  through  a  condensation  of 
their  constituents.  In  the  formation  of  many  alloys  there 
is  no  alteration  of  volume,  and  then  the  calculated  density 
is  correct  Colour  — This  is  generally  grey,  unless  when 
we  have  a  coloured  metal  Uke  copper  or  gold  present  in 
sufficient  quantity.  Eardnea,  Ductility^  and  Tenacity. — 
Alloys  are  for  the  most  part  harder  and  more  brittle,  and 
are  generally  less  ductile  and  possess  less  tenacity  than  the 
constituent  metal  that  has  these  properties  in  excess. 
Aluminium  bronze  is  an  exception,  as  its  tenacity  is 
grftiter  than  that  of  either  of  the  components.  Fusibility 
—This  IB  always  greater  than  that  of  the  least  fusible 
metal  entering  into  the  composition  of  the  alloy,  and  is 
sometimes  greater  than  in  any  of  the  components.  Thus  an 
alloy,  composed  of  5  parts  of  bismuth,  3  of  lead,  and  2  of 
tin,  melts  at  91**  C.  Alloys  of  lead  and  silver,  containing 
a  small  quantity  of  the  latter,  are  more  fusible  than  lead, 
and  potassium  and  sodium  form  an  alloy  fluid  at  the  ordi- 
nary temperature  of  the  air.  Liquation. — The  constituents 
of  an  alloy  heated  gradually  to  near  its  point  of  liquefication 
frequently  unite  anew  in  such  proportions  as  to  form  a  mass 
that  is  fusible  at  the  given  temperature.  I^  the  fiuid  por- 
tion is  poured  off,  there  remains  a  solid  alloy  less  fusible 
than  the  original  Copper  is  separated  from  silver  by  this 
process.  Decomposition. — When  the  alloy  contains  a  volar 
tile  metal  like  zinc  or  mercury,  heat  decomposes  it,  but 
the  temperature  required  to  expel  the  last  trace  of  thu 
Toiatile   metal   must    be   considerably   higher  than   that 


metal's  normal  temperature  of  ebuUitioiL  rrmper.— The 
alloy  of  94  parts  of  copper  and  6  parts  of  tin  foma  h 
bronze  so  brittle  that  it  may  be  pulverised  with  a  hunmei 
when  it  has  been  slowly  cooled;  but  if,  on  the  contnry,  it 
is  cooled  rapidly  by  tempering  it  in  cold  water,  it  becomei 
maUeable.  Influence  of  the  Constituent  Metals  — Meroiry, 
bismuth,  tin,  and  cadmium  give  fusibibty  to  sllo}i  into 
which  tbey  enter;  tin  also  give9  hardness  and  ten&niyij 
present  in  considerable  quantity ;  lead  and  iron  gire  kio- 
ness;  arsenic  <and  antimoify  render  alloys  brittle. 

Composition  of  Alloys. — A  statement  of  the  avenge 
proportions  in  which  the  metals  enter  into  the  best  kiic^D 
alloys,  the  composition  of  which  is  generally  very  vacut.j 
is  given  in  the  following  table: — 

GoM       Jrtr«llei7  |  Gol4.  7&  to  9S 
*Bd  pUu^......  I  Copper.  ;ft  CO  8 

A 1  a  n  I  o  1 0  m     f  Copper.  90  to  9ft. 
anmu^ .*(  Aiamisiua;.  lOto^. 

"•^ I  Si.  .A 


SpecuJa    of      Ulc- 


Plncbbcck.. 
Brai^........ 


Oemaa  lUircT. 


Tjpe  OMtal... 


EnffUib  nMUL  ».. 


Plnmbon'  soldar^.. 


Copper  fl. 
TiA.U 
Copper,  N 
ZiK.19 

Copptr.rien 
Zinc.  33  to  & 

Copr<i  K. 

KicktLS 
UU.M 

AMtnoor  %, 
TUt  100 
A&tlawer.  i 

Copp«r  4 

LM4i.lL 

Tto,H 

Leidl& 

Tto.€: 

Lea.a 


1< 
Ula. \  TUX.  «0. 

Preparatio.v  op  Alloys.— =The  metaU  are  geners.'lT 
fused  together  uivder  a  layer  of  charcoal  to  prevent  oxidi- 
tion,  thoroughly  mixed  by  agitating,  and  the  mass  left  to 
cool  slowly.  This  process  can  only  be  employed  vheotbi 
constituent  metals  are  all  non-vobtUe  at  the  texDpentc.-e 
required  for  combination.  If  the  mixture  oontams  vol&tik 
metals,  like  sodium,  potassium,  magnesium,  or  zmc,  tbej 
are  added  after  the  more  refractory  metal  la  fused 

ALLSTON,  Washinotok,  an  eminent  AmencsD  kis- 
torical  painter  and  poet,  was  bom  6th  November  1779.*: 
Waccamaw,  in  South  Carolina,  where  his  father  vas  i 
planter.  He  early  displayed  a  taste  for  the  art  to  viudi 
he  afterwards  devoted  himself.  He  graduated  at  Uarrrd 
in  1 800,  and  for  a  short  time  pur8ue<i  his  artistic  stocid 
at  Charleston  With  Malbone  and  Charles  Fraser.  He  tiia 
removed  to  London,  and  entered  the  Royal  Acadeisj  u  i 
student  of  Benjamin  West,  with  whom  he  formed  s  be- 
long friendship.  In  1804  he  repaired  to  Pans,  andfrx 
that  city,  after  a  few  months'  residence,  to  Rome,  whe:«  ^ 
spent  the  greater  part  of  the  next  four  yean  stedTui 
Italian  art  and  Italian  scendiy.  During  this  pencd  ^ 
became  intimate  with  Coleridge  and  Thorwaldseo.  F:i9 
1809  to  1811  he  resided  in  hia -native  country,  and  fr^ 
tlus  latter  date  to  1817  he  painted  in  England  Ahe: 
visiting  Paris  for  a  second  time,  he  returned  to  the  Uii^o 
States,  and  practised  his  profession  at  Boston  (181S-C<  i 
and  afterwards  at  Cambridge,  Maasachoaetta,  where  U 
died  on  the  9th  July  1843.  He  was  elected  ao  assoc^^ 
of  the  Royal  Academy  in  1819.  The  paintii^  o(  Alist>:t 
are  characterised  rather  by  grandeur  of  conception  thsa  tj 
skilful  execution.  In  colour  and  the  management  of  li^;^^ 
and  shade  he  closely  imitated  the  Venetian  school,  and  df 
has  hence  been  styled  "the  American  Titian. "  Hasy  of  b 
pictures  Ka ^e  biblical  subjects,  and  Allston  Idmself  ht  i 
profoundly  religious  nature.  His  first  great  painting,  "Tbs 
Dead  Man  Revived,"  executed  shortly  after  his  seecii 
>i8it  to  England,  gained  a  prize  of  200  guineas  iJKSL  t^ 
British  Institution ;  in  England  he  also  pxvpared  his  ''Si 
Peter  Liberated  by  the  Angd,"  "Uriel  in  the  Sun,"  "  Jscci-' 
Dream,"  and  "Elyah  io  the  Wilderness."    To  the  period ^i 
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his  nsidenoe  in  America  belong  "  The  Proviiet  Jeremiah/' 
"Saul  and  the  Witch  of  Endor,"  "Miriam/'  "Beatrice," 
"Bosalie,"  "Spalatro's  Vision  of  the  Bloody  Hand,"  and  the 
mt  but  unfinished  "  BeLshazzar's  Feast,"  at  whidh  he  was 
working  at  the  time  of  his  death.  As  a  writeri  Allston 
(hovB  great  facility  of  expression  and  unaginative  power. 
His  friend  Coleri<^  said  of  him  that  he  was  surpassed  by 
nomanoflus  age  in  artistic  and  poetic  genius.  His  literary 
works  n^^Tha  Sylphs  of  the  Seasons  and  other  Poem^ 
nSlS),  where  he  displays  true  sympathy  with  nature  and 
deep  niowledge  of  the  human  heart;  Ifonaldi  (1841),  a 
tnigical  romance,  the  scene  of  which  is  laid  in  Italy ;  and 
Lsdures  on  Art,  edited  by  his  brother-in-kw,  B.  E.  Dana 
the  novelist  (1850). 

ALLUVIUM,  soil  or  land  made'  up  of  the  sediment 
deposited  by  running  water.  Rivers  act  on  the  rocks  in 
their  course  both  mechanically  and  chemically,  and  are  in 
consequence  always  more  or  less  loaded  with  detritus, 
which  in  its  turn  again  aids  the  water  in  abrading  other 
rocks.  A  great  proportion  of  the  matter  with  which  rivers 
ere  thus  charged  is  carried  out  to  sea.  But  in  level  tracts, 
where  the  motion  of  a  river  is  slow,  it  frequently  overAowa 
its  banks,  and  leaves  a  sediment  of  earth,  mud,  gravel,  dsc., 
when  it  returns  to  its  ordinary  channel  The  principal 
alluvial  tracts  are  the  deltas  or  deltoid  formations  at  the 
mouths  of  large  rivers.  These  vary  in  character  very  con- 
siderably. (Hie  Delta  of  the  Nile  is  the  best-marked  speci- 
men ;  the  waters  of  the  Rhine,  Ganges,  &c.,  arrested  by 
the  solid  matter  they  have  washed  down,  force  their  way 
through  it  in  numerous  smaller  channels ;  the  Mississippi 
has  carried  the  solid,  matter  it  holds  in  suspension  far  into 
the  Gulf  of  Mexico,  forming  long  spits  of  land  on  the 
hanks  of  the  streanL  The  cognate  term  diluvium  ^now 
little  used)  has  been  applied  to  formations  produoda  by 
extraordinaiy  aqueous  agencies. 

ALMA,  a  river  of  Russia,  in  the  S.W.  of  the  Crimea, 
which  falls  into  the  sea  about  16  miles  N.  of  Sebas- 
topoL  It  gives  its  name  to  a  battle  gained  over  the 
Russians,  on  the  20th  September  1854,  by  the  allied 
British,  French,  and  Turkish  armies.  The  British  num- 
bered 25,000  men,  with  60  guns,  and  were  commanded 
by  Lord  Haglan ;  the  French  force  consisted  of  .30,000 
men  and  68  guns,  to  which  were  added  7000  TurkLsh 
infantry — all  under  the  command  of  Marshal  St  Amaud. 
To  these  were  opposed  36,000  Russians,  with  122  guns, 
under  Prince  Menschikoff,  strongly  posted  on  the  heights 
on  the  left  bank  of  the  river.  The  victory  wa&  largely  due 
to  the  determined  advance  of  the  British  in  face  of  the 
Russian  fire. 

ALMADENi  or  Alhaden  disl  Azogttb  (in  Arabic,  the 
"Mine  of  Qmcksilvfer"),  a  town  of  Spain,  in  the  province  of 
Ciudad  Real,  lies  in  the  Sierra  Morena,  55  miles  S.W.  of 
the  town  of  Ciudad  Real  It  is  the  Sisapon  of  the  Romans, 
and  18  famous  for  its  quicksilver  mines,  which  have  been 
wrought  extensively  both  in  ancient  and  in  modem  times. 
They  were  the  richest  and  most  productive  in  the  world 
until  the  discovery  of  quicksilver  at  New  Almaden  in 
California.  The  annual  vield  is  about  1,400,000  lb,  and 
4000  workpeople  are  employed  The  principal  vein  is  25 
feet  tiiidc ;  a  depth  of  1000  feet  has  been  reached,  and  the 
ore  increases  in  richness  with  the  depth  of  the  descent. 
These  mines  bdong  to  the  Spanish  Government,  and  yield 
a  large  revenue.  At  various  periods  they  have  been  leased 
to  private  speculators.  The  town  has  a  good  hospital  and 
mining  sohooll    Population,  9000. 

ALMAQEST,  compounded  of  the  Arabic  al  and  /ityCtmft 
Che  Bsme  applied  by  the  Arabians  to  their  translation  of 
the  M€y«£Xi|  ^wrafys  of  Claudius  Ptolemy,  which  contains  a 
large  collection  of  problems  in  geometry  and  astronomy. 
The  txsnslation  was  made  about  die  year  827  juO.  by  order 


of  the  caliph  Al-Mamun.  The  name  is  also  applied  to 
other  editions  and  translations  of  the  work,  as  well  as  to 
other  scientific  compilations.  Thus  Riccioli  published  a 
book  of  astronomy,  the  New  Almagest,  and  Plukenet  an 
Almagestvm  Botanieum. 

ALMAGRO,  a  town  of  Spain,  in  the  province  of  CSudad 
Real,  12  miles  E.S.E.  of  the  town  of  that  name.  It  stands 
in  a  fertile  plain,  and  is  a  well-built  town,  with  spacious 
streets  and  a  fine  square.  It  was  once  almost  exclusively 
inhabited  by  monks  and  the  Knights  of  Calatcava,  and 
contains  several  ruined  churches^  monasteries,,  and  con- 
vents. In  the  town  and  neighbourhood  lace  is  eactensively 
manufactured,  as  many  as  9000  workmen  being  employed. 
Brandy,  soap,  earthenware,- and  leather  are  also  made;  and 
the  surrounding  district  is  famous  for  its  breed  of  asses  and 
mules,  for  the  sale  of  which  two  great  fairs  are  annuaU; 
held.  Excellent  red  wine  Ib  produced  in  the  district 
Population,  14,000. 

ALMAGRO,  DiEOO  de^  a  Spanish  commander,  the  com- 
panion and  rival  of  Pizaxro,  was  bom  at  Aldea  del  Bey  m 
1475.  According  to  another  account  he  was  a  foundling 
in  the  village  from  which  he  derived  his  name.  Nothing 
is  known  of  his  life  until  1525,  when  he  joined  Pizairo 
and  Hernando  de  Luque  at  Panama  in  a  scheme  for  the 
sonquest  of  Peru.  The  det^  of  his  subsequent  career 
axe  given  at  length  in  the  article  Pxsu.  He  was  executed 
bjr  (»der  <rf  his  former  associate  Pisaixo  in  153& 

ALMALT,  a  prosperous  town  of  Asiatic  Turkey,  situated 
on  the  river  Myia,  25  miles  from  its  mouth,  and  50  miles 
W.&W.  of  Adalia.  It  Hes  5000  feet  above  the  sea,  in  a 
valley  at  the  extremity  of  an  extensive  plain,  the  neigh- 
bouring mountains  rising  to  a  height  of  10,000  feet.  The. 
town  is  well  built,  with  handsome  houses,  several  mosques, 
and  a  bazaar;  and  its  appearance  is  rendered  very  attractive 
Bt  the  lofty  trees  interspersed  through  the  streets,  a|id  by 
the  gardens  of  the  environs.  There  are  numerous  mills 
and  factories,  tanyards  and  dyeworks;  and  the  inhabitazlts 
■are  exceedingly  industrious,  The  town  is  much  frequented 
by  merchants  from  Smyrna  and  other  places,  who  purchase 
the  produce  of  the  district  and  send  it  to  the  coast  for  ship- 
ment    Population,  8000. 

AL-MAMUN  (also  written  Al-Mahoun,  Al-Mavon, 
and  simply  Mamun),  one  of  the  most  renowned  of  the 
Abbasside  dynasty  of  caliphs,  was  bom  in  786  a.d.  He 
was  the  son  of  Harun-al-Raschid,  whose  caliphate  is  the 
golden  age  of  Mahometan  history.  Harun,  dying  in  808, 
left  the  supremacy  to  his  son  Al-Amin,  Al-Mamun  being  at 
the  time  gavemor  of  Khoradsan,  and  favourable  to  the 
succession  of  his  brother.  Irritated,  however,  by  the  treat- 
ment he  received  at  the  hands  of*Amin,  and  supported  by 
a  portion  of  the  army,  Mamun  speedily  betook  himself  to 
arms.  The  result  was  a  ^ye  years'  struggle  between  the 
two  brothers,  ending  in  the  death  of  Amin,  4th  October 
813,  and  the  proclamation  of  Al-Mamun  as  caliph  at 
Baghdad.  Various  factions  and  revolts,  which  distuFbed 
the  first  years  of  his  reign,  were  readily  quelled  by 
his  prudent  and  energetic  measures.  But  a  much  more 
serious  rebellion,  stirred  up  by  his  countenancing  the  here- 
tical sect  of  Ali  and  adopting  their  colours,  soon  after 
threatened  his  throne.  His  crown  was  actually  on  the 
head  of  his  uncle  Ibrahim  ben  Mahdi  (surnamed  Mobarek) 
for  a  short  time,  and  a  civil  war  with  the  orthodox  Mussul- 
mans was  ioiminent,  when  the  timely  death  of  Mamun's 
vizier  and  of  the  imam  Rizza  removed  his  principal  here- 
tical  advisers,  and  restored  the  people  to  their  allegiance^ 
This  inygurated  a  period  ol  tranquillity,  which  Al-Mamun 
employ^  in  patronising  and  fostering  the  cultivation  of 
literature  and  edenoe  throughout  his  empire.  He  had 
already,  while  governor  of  Khorassan,  founded  a  college 
there,  and  attracted  to  it  the  most  eminent  men  of  the 
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day;  and  now  Bi^ghdad  became,  tinder  his  auspices,  the 
Beat  of  academical  instraction  and  the  centre  of  intelli- 
gence. At  his  own  expense  he*  caused  to  be  translated 
into  Arabic  many  valuable  books  from  the  Qreek,  Persian, 
Chaldean,  and  Coptic  languages;  and  he  was  himself  an 
jardent  student  of  mathematics  and  astronomyv  The  first 
Ajrabic  translation  of  Euclid  was  dedicated  to  him  in  813. 
Mamun  founded  observatories  at  Baghdad  and  Kassiun 
(near  Damascus)  for  astronomical  purposes,  and  he  suc- 
ceeded in  determining  the  inclination  of  the  ecliptic  He 
alsot^aused  a  degree  of  the  meridian  to  be  measured  on  the 
plain  of  Shinar;  and  he  constructed  astronomical  tables, 
which  are  said  to  be  wonderfully  accurate.  The  supposed 
antagonism  of  orthodoxy  and  science  receives  some  support 
from  the  conduct  of  Mamun.  A  lover  of  philosophy  and 
letters,  he  did  not  concern  himself  about  the  creed  of  the 
professors  he  appointed  to  his  colleges,  or  the  physicians  he 
employed  at  his  court;  and  on  the  occasion  of  his  marriage 
he  distributed  largesses,  to  Mussulmans,  Jews,  and  Chris- 
tians indiscriminately.  Thes6  liberal  measures  culminated, 
however,  in  his  becoming  a  convert  in  827  to  the  heterodox 
faith  of  the  MotasaU,  who  asserted  the  free-will  of  man 
and  denied  the  eternity  of  the  Koran.  The  later  years 
(829-830)  of  his  reign  were  distracted  by  hostilities  with 
the  Greek  emperor  TheophiluSi  occasioned,  it  is  said,  by  a 
dispute  about  an  eminent  Greek  priest  whom  the  caliph 
wished  to  attach  to  his  college  at  Baghdad.  A  series 
of  revolts  in  different  parts  of  the  Arabian  empire  be- 
tokened the  decline  of  the  military  glory  of  the  caliphs. 
Already  had  Spain  and  part  of  Africa  asserted  their  inde- 
pendence, and  Egypt  and  Syria  wen»  now  inclined  to  follow. 
In  833,  after  quelling  Egypt,  at  leaat.  nominally;  Mamun 
marched  into  Cilicia  to  prosecute  the  war  with  the  Greeks; 
but  with  this  expedition  the  career  of  one  of  the  most 
famous  of  the  caliphs  was  to  terminate.  He  died  near 
Tarsus,  leaving  his  crown  to  a  younger  brother,  Motas§em. 
The  death  of  Al-Mamun  ended  an  important  epoch  in 
the  history  of  science  and  letters,  and  the  period  of  Arabian 
*  prosperity  which  his  father's  reign  had  begun.  The  in- 
fluence 'Ol  these  two  sovereigns  is  sometimes  exaggerated; 
but  there  can  be  no  doubt  we  owe  much  to  their  exertions 
at  a  time  when  Europe  was  sunk  in  barbarism.  Mamun 
was  the  author  of  Inquiries  into  the  Eoran,  of  a  tract  on 
the  SiffM  of  Propheci/,  and  of  one  on  the  Rhetoric  of  the 
Priesti  and  PanegyrisU  of  ike  Caliphs, 

ALMANAC,  a  book  or  table,  published  from  year  to 
year,  containing  a  calendar  of  the  days,  weeks,  and  months 
of  the  year,  a  register  of  ecclesiastical  festival  and  saints'- 
days,  and  a  record  of  various  astronomical  phenomena, 
particularly  the  rising  and  setting  of  the  sun,  the  changes 
and  phases  of  the  moon,  eclipses  of  the  sun  and  moon,  the 
times  of  high  water  at  particular  ports,  &c  In  addition 
to  these  contents,  which  may  be  regarded  as  essential  to 
the  almanac,  it  generally  presents  additiunal  information, 
which  is  more  or  less  extensive  and  varied  according  to 
the  many  different  special  objects  contemplated  in  works 
of  thia  kind,  trbe  derivation  of  the  word  is  doubtful 
The  first  syllable  is  the  Arabic  definite  article ;  the  rest  of 
the  word  has  been  variously  derived  from  the  Greek  /atJk, 
a  month;  thti  Anglo-Saxon  mcna,  the  moon;  and  (which 
appeal's  the  most  probable  derivation)  the  Arabic  monoA, 
to  reckon. 

The  Caleijdar  will  be  treated  of  in  a  separate  article 
(which  see).  Here  we  have  to  do  with  the  publication 
which  contains  the  calendar  of  any  particular  year,  along 
with  other  matter,  astronomical,  statistical,  political,  <fec. 
The  JSpkemeris  again,  it  is  to  be  observed,  is  a  strict 
astronomical  term,  being  a  registd  from  day  to  day  of  the 
places  and  motions  of  the  heav^nl)7  bodies. 

The  attention  given  to  astronomy  by  Eastern  nations, 


and  the  practice  that  prevuled  among  Uiem  ol  diction 
by  means  •  of  the  staia,  must  have  led'fo  th^  ^atly  coq* 
struction  of  such  tables  as  are  comprised  in  our  alnmiacs; 
Our  information  respecting  these  is  extremely  scanty;  but 
we  are  not  left  in  the  same  ignorance  with  regard  to  the 
practice  of  the  ancient  Eomans.    The  peculiar  airangeme&t 
of  their  calendar  is  well  known,  and  their  fatti  focri  or 
kalendares  were  very  similar  to  modem  almanacs.    Origin- 
ally knowledge  of  the  calendar  was  confined  to  the  class  of 
pontifices  or  priests,  whom  the  people  had  to  oonsalt  not 
only  about  the  dates  of  the  festivals,  but  also  regardbg 
the  proper  times  of  instituting  varioua  legal  proceedisg& 
But  alx)ut  300  B.a  one  On.  Flavins,  the  secretaiy  of 
Appius  Claudius,  possessed  himself  of  tiie  secret,  eitha  by 
the  stealthy  use  of  documents  in  the  possessbn  of  h^ 
master,  or,  according  to  Pliny,  by  repeatedly  consuhiiig 
the  pontifices  and  jurists,  ahd  collating  the  particoUis  d 
the  information  he  obtained  from  them.     It  was  neitber 
more  nor  less  than  publishing  an  almanac  when,  as  livy^ 
relates,  he  exhibited  the  fasti  on  white  tablets  roiind  tie 
forum.     From  this  time  tablets  containing  the  caleodir, 
the  festivals,  astronomical   phenomena,   and  sometimci 
historical  notices,  seem  to  have  been  common.    The  Fi:ti 
of  Ovid  is  a  poetical  relation  of  incidents  and  tiaditicns 
connected  with  the  calendar.     The  researches  of  asL 
quaries  have  brought  to  light  numerous /a«<t  or  caUndanA 
cut  on  marble  and  other  kmds  of  atone.     Bepresentatiou 
of  several  of  these  will  be  found  in  Gruter^B'  Inscriptma 
One  figured  there,  the  Famese  rustic  calendar,  is  a  cobd 
block  of  stone,  on  each  of  the  four  vertical  faces  of  wbi 
three  columns  are  engraved,  detailfaig  for  each  difcreit 
month  the  number  of  dajrS)  the  date  of  the  noMi,  tL^ 
lengths  of  the  day  and  night,  the  sun's  place  in  the  Z'Xiij: 
(which  is  also  indicated  by  a  representation  of  the  sign  :i 
the  top  of  the  column),  the  tutelary  deity  of  the  mor':, 
the  rural  operations  of  the  season,  and  the  chief  festir&ls 
Almanacs  of  a  ruder  kind,  known  as  clogg  alTiuBu:::, 
were  in  use  in  some  parts  of  England  as  late  as  the  end  .f 
the  1 7th  century.     Dr  Robert  Plot,  keeper  of  the  Ashaolu::. 
Museum  and  professor  of  chemistry  at  Oxford,  gixes :» 
figure  of  one  of  these,  with  a  very  minute  descriptioc,  ii 
hi»  Natural  History  of  Staffordshire  (Oxford,  1686);  ani 
another  is  represented  in  Gough's  edition  of  Camdsi3 
Britannia  (1806,  vol  ii  p.  499).     The  cloggs  were  ^ri^ 
blocks  of  hard  wood,  about  8  inches    in   length,  r.d 
notches  along  the  four  angles  corresponding  to  the  days  :' 
the  year.     The  accompanying  illustration  ahows  the  a^p 


on  which  is  registered  the  (Jmanac  for  the  moDtis  d 
January,  February,  and  March,  taking  it  from  left  to  n-'-- 
The  mark»  on  the  under  side  in  the  figure  exhibit  t:^ 
primes  or  golden  numbers  of  a  cycle,  which  is  f->5 
described  in  Plot's  work.  They  generally  increase  bj  ?, 
19  being  struck  off  when  that  number  is  exceeded,  '*'- 
the  same  number  will  be  found  to  stand  against  all  '>l- 
dates  (approximately)  of  new  moon  throughout  the  y^' 
The  cross  mark  is  for  X,  and  the  hook  at  the  end  cf  a  n^ 
for  V.  The  weeks  are  indicated  by  a  deeper  notch  i^ 
every  seventh  day,  and  a  broadening  stroke  on  the  upf^' 
side  in  the  figure  represents  the  first  day  of  each  m<id^ 

^  "  Fastos  circa  fomm  in  albo  proposuit,  at  qmndo  kgi  9(P  i*^ 
Bdrctiir"  (iz.  46). 
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The  other  characters  on  the  upper  side  are  for  saints'  days 
find  festivals.  Thus  Epiphany  (Jan.  6)  is  indicated  by  a 
star,  St  Hilary  (Jan.  13)  by  a  bishop's  double  cross,  the  con- 
veraion  of  St  Paul  (Jan.  26)  by  an  axe,  St  Valentine  (Feb. 
14)  by  a  true  lover's  knot,  St  Matthias  (Feb.  24)  by  a 
battle-axe,  &c.  All  the  feasts  of  the  Virgin,  as  the  Puri- 
fication (Feb.  2)  and  the  Annunciation  (March  25),  are 
denoted  by  a  heart — Dr  Plot  was  greatly  puzzled  to  know 
why.  St  Blaise  (Feb.  3),  St  Agatha  (Feb.  5),  and  others 
were  indicated  by  their  initials;  and  opposite  the  day 
(March  1)  consecrated  to  David,  the  patron  saint  of 
Wales,  18  a  symbol  which  some  consider  a  harp  and  others 
a  leek. 

The  earliest  ahnanac  regarding  which  Lalande  (whose 
Bibliographie  AsCronomique,  Paris^  1803,  is  the  best  autho- 
rity on  publications  of  this  kind)  could  obtain  any  definite 
information  belongs  to  the  12th  century.     Manuscript 
almanacs  of  considerable  antiquity  are  preserved  in  the 
British  Museum  and  in  the  libraries  of  Oxford  and  Cam- 
bridge.    Of  these  the  most  remarkable  are  a  calendar 
ascribed  to  Roger  Bacon  (1292),  and  those  of  Peter  de 
Dacia  (about  IJJOO),  Walter  de  Ekcndeno  (1327),  John 
Somers  (1380),  &c     It  is  to  be  remembered  that  early 
calendars  (such  as  the  Kalendarium  Lineolnimte  of  Bishop 
Robert  Qrosseteste)  frequently  bear  the  names,  not  of 
their  compilers,  but  of  the  writers  of  the  treatises  on 
ecclesiastical  computation    on  which  the  calendars   are 
based.     In  1812  there  was  printed  at  Hackney  what  pur- 
ported to  be  a  transcription  of  the  greater  part  of  an 
'  almanac  for  1386.    This,  if  it  exists,  must  be  one  of  the 
earliest,  perhaps  the  earliest,  in  the  English  language  that 
has  been  preserved.    The  earliest  EngUsh  calendar  in  th0 
British  Museum  is  one  for  the  year  1431.     The  first 
printed  almanac  known  is  one  for  the  year  1457;  the 
first  of  importance  is  that  of  Joannes  de  Monte-Eegio, 
better  known  as  Regiomontanus,  which  appears  to  have 
been  printed  at  Nuremberg,  in  1472.     In  this  work  the 
almanacs  for  the  different  months  embrace  three  Metonic 
cycles,  or  the  57  years  from  1475  to  1531  inclusive.    The 
JSpkemerides  'of  Regiomontanus,  which  are  to  be  distin- 
guished from  his  almanac,  were  sold,  it  is  said,  for  ten 
crovms  of  gold,  considerably  more  than  their  own  weight. 
The  earliest  almanac  printed  in  England  was  Tke  KaUndar 
of  Skepardes,  a  translation  from  the  French,  printed  by 
Richard  Pynson  about  1497. 

The  exclusive  right  to  sell  **  almanacs  and  prognostica- 
tions," eigoyed  in  the  time  of  Elizabeth  by  two  members 
of  the  Company  of  Stationers,  was.  extended* by  James  I. 
to  the  two  universities  and  the  Stationers'  Company  jointly; 
but  the  universities  commuted  their  privilege  for  an  annuity 
from  the  company.     About  a  century  ago  one  Thomas 
OamaUy  a  bookseller,  conceiving  that  the  company  had  no 
just  title  to  its  monopoly,  published  an  almanac  for  three 
successive  years,  and  was  thrice  imprisoned  on  that  account 
by  the  company.     In  1775  the  case  came  before  the  Court 
of  Common  Pleas,  and  was  decided  in  Carnan's  favour. 
The  question  argued  was,  "Whether  almanacs  were  such 
public  ordinances,  such  matters  of  state,  as  belonged  to  the 
king  by  bis  prerogative,  so  as  to  enable  him  to  communi- 
cate an  exclusive  right  of  printing  them  to  a  grantee  of  the 
crown  1'*   and  the  judges  were  unanimously  of  the  opinion 
that  the  crown  hod  no  such  right.    The  minister.  Lord 
North,  made  an  attempt  in  1779  to  put  the  company  in 
possession,   by  a  parliamentary  enactment,  of  what  the 
judges   had  denied  it;  but  the  proposed  monopoly  was 
donounced   by  Erskine  and  others  with  such  ability  and 
severity  that  the  bill  was  thrown  out  by  a  majority  of 
forty-five.      In  consequence  of  this  loss  to  the  company  of 
its  exclusive  right  to  issue  almanacs,  the  universities  lost 
their  title  to  their  annuity,  and  in  lieu  of  it  they  received 


a  parliamentary  grant  The  company  continaed,  however, 
virtually  to  retain  its  monopoly  by  bu3ring  up  as  much  as 
possible  all  the  almanacs  issned  by  other  publishers,  and 
by  means  of  the  great  influence  it  posses9ed  over  the  book 
trade.  In  more  recent  times  the  power  to  control  the  sale 
of  this  class  of  publications  has  altogether  ceased,  but  a 
considerable  proportion  of  the  almanacs  published,  in  this 
country  still  issue  from  the  hall  of  the  Stationers'  Company. 
A  lively  description  of  ''Almanac  Day"  at  Stationers 
Hall  will  be  found  in  Knight's  Gydopcedta  of  London 
(1851),  p.  588. 

The  influence  of  the  heavenly  bodies  on  the  conditions 
and  affairs  of  men  has  beexi  believed  in,  snd  a  superstitious 
importance  has  been  attached  to  particular  times  and 
seasons  by  the  credulous  from  the  remotest  times.  As 
might  be  imagined,  therefore,  since  the  bases  on  which  the 
whole  system  of  judicial  astrology  rested  all  fall  within 
the  field  of  the  almanac-makers'  labours,  great  prominence 
was  given  to  omens  and  predictions  in  many  of  these 
publications.  The  early  almanacs  had  commonly  the  name 
of  ''prognostications"  in  addition,  and  what  they  pro- 
fessed to  show  may  be  gathered  from  titles  like  the  fol- 
lowing, which  is  quoted  by  Mr  HoUiwell: — "Fronosty- 
cac]ppn  of  Mayster  John  Thybault,  medycyner  and  astro* 
nomer  of  the  EmpeiyoU  Majestic,  of  the  year  of  our  Lorde 
Qod  MCCCCGZXXIJJ.,  comprehending  the  iiij.  partes  of  this 
yere,  and  of  the  influence  of  the  mone,  of  peas  and  warre, 
and  of  the  sykenesses  of  this  yere,  with  the  constellacions 
of  them  that  be  under  the  vij.  pianettes,  and  the  revolu- 
.dons  of  kynges  and  princes,  and  of  the  eclipses  and 
comets."  In  1579  Henry  III.  of  France  deemed  it  neces* 
aary  to  prohibit  all  almanac-makers  from  indulging  in 
predictions.  No  such  restriction,  however,  existed  in  this 
countiy;  and  it  was  to  their  prophesyings  that  the  almanacs 
of  the  Stationers'  Company  were  long  indebted  for  much 
of  their  popularity.  Among  almanacs  of  this  class  pub- 
lished  in  England,  and  principally  by  the  Stationers'  Com- 
pany, are  Leonard  Digges's  Prognostication  Everlatting  of 
Right  Good  Effect,  for  1553,  1655,  Ac;  William  Lilly's 
Merlinue  Anglicus  Junior,  for  1644,  &c.,  and  other  al« 
manacs  and  "prognostications;"  Booker's  Bloody  Almanac 
and  Bloody  Irish  Almanac,  for  1643,  1647,  &c — the  last 
attributed  erroneously  to  Napier;  Partridge's  Mercuriva 
Ccelestit,  for  1681,  Merlinxu  Jiedivivus,  iic  The  name 
of  Partridge  has  been  immortalised  in  Pope's  Bape  of  tlte 
Lock;  and  his  almanacs  were  very  cleverly  burlesqued  by 
Swift,  who  predicted  Partridge's  own  death,  with  all  details 
of  time  and  circumstance,  in  genuine  prognosticator's  style. 
The  most  famous  of  all  the  Stationers'  Compony^s  predict- 
ing almanacs  was  the  Vox  Stellarum  of  Francis  Moore, 
dating  from  about  1680.  Of  a  different  but  not  a  better 
sort  was  Poor  Bobin,  dating  from  1G63,  and  published  by 
the  company  down  to  1828,  which  abounded  in  coarse, 
sometin^es  extremely  coarse,  humour. 

On  th/s  Jst  of  January  1828  the  Society  for  the  Diffu- 
sion of  Useful  Knowledge  issued  the  British  Almanac  fur 
that  year — ^a  publication  greatly  superior  in  every  way  to 
the  almanacs  of  the  time.  To  quote  the  society's  Almanac 
for  1829— 

"This  was  almost  the  first  attempt  in  this  country  to  produce  ao 
almanac  that  ahoald  not  only  be  useful  to  all  classes,  and  of  which 
the  information  should  be  wholly  of  a  popular  character,  but  which 
should  be  purified  from  the  superstitions,  prejudices,  and  indecencies 
which  have  characterised  some  of  the  almanacs  of  which  the  circula- 
tion has  been  the  most  extensive.  By  a  parliamentary  return  of  the 
year  1828  we  find  that  the  stamp  duty  paid  upon  the  almanacs  of 
England  exhibiu  a  circulation  of  451,593  annually.  It  may  be 
safely  asserted  that  two-thirds  of  these  publications  contain  S)me 
large  portion  of  the  matter  just  described ;  and  they  thus  keep  alive 
a  spint  of  ignorance  utterly  opposed  to  the  desire  for  sound  and 
practical  information  which  distinguishes  our  own  tiicos." 
The  success  of  the  British  Almanac,  with  its  valuable 


592 


A  L  M-  A  L  M 


supplement^  ihe  Companion  to  the  Ahntmac,  led  to  a  great 
improrement  in  this  class  of  publications.  'Hie  Stationers' 
Company  issued  the  Engliih  AlmcmaCf  a  work  of  a  similar 
kind.  The  entire  repeal  in  1834,  by  the  3d  and  4th  Will 
IV.,  a  57,  of  the  heavy  stamp  duty  on  all  almanacs  of 
fifteenpence  per  copy,  gave  an  additional  stimulus  to  the 
publication  of  ftlmanapji  of  a  better  class,  and  from  that 
time  the  number  has  greatly  increased.  It  is  interesting 
to  remark  that  the  Brituh  Almanac  and  Companion  still 
exist,  and  retain  their  original  form  and  character,  and 
that  this  has  from  1870  been  the  principal  almanac  pub- 
lished by  the  Stationers'  Company. 

The  Tariety  of  extraneous  matter  included  in  almanacs, 
corresponding  to  the  Teiy  numerous  other  objects  to  which 
the  ftlmft"!**^  proper  ia  often  only  secondary,  can  be  merely 
alluded  to  here.  A  number  of  publications,  issued  in  Qer- 
many  from  the  middle  of  the  18th  to  the  middle  of  the  19th 
century,  under  such  titles  as  Mutenalmanach,  or  A  Imanaeh  des 
Mwei,  contain  some  of  the  best  works  of  some  of  the  most 
celebrated  German  poets.  The  Almanaeh  de  Ootha,  which 
has  existed  since  1764,  and  is  published  at  present  both  in 
French  and  German,  gives  a  particular  account  of  all  the 
royal  and  princely  famUiea  of  Europe,  and  ample  details, 
compressed  into  little  space,  concerning  the  administration 
and  die  statistics  of  the  different  states  of  the  world.  As 
works  of  general  statistical  reference,  the  two  national 
almanacs,  Oliver  and  Boyd'e  New  Edinburgh  Ahuuiac 
(from  1837)  and  Thtm'e  Irieh  Almanac  (from  1843),  ureof 
rery  great  value. 

The  Nautical  Almanac  is  a  publication  the  object  of* 
which  is  to  supply  information  that  is  indispensable  to  the 
navigator  and  the  astronomer.  It  gives  with  the  utmost 
precision  the  positions  of  the  principal  heavenly  bodies  at 
short  intervals  of  time,  and  other  important  details  of 
celestial  phenomena^  Tne  moon's  exact  position  is  regis- 
tered for  every  hour,  and  also  the  angular  distances  at 
neon  and  midnight  daily  of  the  moon  from  the  sun  and 
several  fixed  stars.  By  means  of  t&e  data  thus  supplied,  in 
connection  with  observations  of  the  heavenfy  bodies,  time, 
latitude,  and  longitude  can  be  determined.  The  Nautical 
Almanac  has  been  published  regularly  since  the  issue  in 
1766  of  the  Almanac  for  1767.  It  was  originated  by  Dr 
Maskelyne,  the  astronomer-royal,  who  conducted  it  for 
many  years.  About  1830  the  Lords  of  the  Admiralty 
were  induced  by  oomplainw  of  its  defects  to  bring  the 
subject  under  the  notice  of  the  Royal  Astronomical  Sodety. 
The  society  appointed  a  conm^ittee  to  consider  what  changes 
seemed  necessary,  and,  on  the  conmiittee's  recommendation, 
the  form  was  adopted  which  has  continued  with  little 
change  from  1834  to  the  present  time.  ^During  that  period 
the  Almanac  has  been  published  under  the  superintendenoe 
of  the  Admiralty.  It  is  issued  generally  three  years  at  least 
before  it  comes  into  use.  The  Connaissance  des  Temps 
(from  1679),  the  Berliner  Jahrbuch  (from  1776),  and  the 
American  JEphemeris  and  Nautical  Almanack  (from  1855) 
are  publications  of  a  similar  kind. 

(See,  in  addition  to  works  referred  to  above,  interesting 
pap^  by  Mr  J.  O.  Halliwell  and  Professor  De  Morgan  in 
the  Companion  to  the  Almanac  for  1839,  1840,  1845, 
1846.) 

ALMANSA,  a  town  of  Spain,  in  th^province  ol  Al- 
bacete,  35  mfles  E.S.K  of  the  town  ot  that  name,  on  the 
Madrid  and  Alicante  railway.  The  surrounding  plain  is 
Tery  fertile,  and  irrigated  by  means  of  a  largis  reservoir. 
There  are  manufactures  of  linen  and  cotton  fabrics,  and 
also  of  brandy,  leather,  and  soap.  A  Moorish  castle  is  to 
be  seen  on  a  hill  to  the  north-west  of  the  town.  About  a 
mile  frdm  Almansa  stands  an  obelisk  commemomting  the 
deoittva  battle  fought  here  on  25th  April  1707,  in  -which 
^  Areneh,  under  the  Duke  of  Berwick,  the  natural  son 


of  James  H  of  England,  completely  defeated  the  dbsd 
K^gliah  and  Spanish  armies.  The  French  greatlj  ooU 
numbered  the  opposing  force.  This  bstUe  hasteosd  tte 
conclusion  of  the  war  of  the  Spanish  suoceuaoa.  PopQ^> 
tion  of  the  town,  about  8000. 

ALMB,  or  Almai  (from  dlim,  wise,  learned),  the  nune 
of  a  distinct  class  of  singing  girls  in  EgypL  To  be  reedred 
iuto  it»  according  to  M.  Sav&ry,  it  is  necessary  to  have  a 
good  voice,  to  understand  the  language  well,  to  knon  the 
rules  of  poetiy,  and  be  able  to  compoee  and  sing  imprampto 
couplets  adapted  to  the  circumstancea.  The  ahoisi  vt 
present  at  all  festivals  and  entertainments,  and  also  it 
funerals,  where  Uiey  act  the  part  of  hired  mournsn.  Tkey 
are  to  be  distinguished  from  the  ghawazee,  or  dandog 
girhr»  who  pezform  in  ^  public  streets^  and  are  of  alow 
order.  

ALMEIDA,  a  strongly-f orttfied  town  of  Portugil,  in  the 
province  of  Beira,  situated  between  the  Coa  and  the  Dobs 
Casas,  a  branch  <^  the  Agueda^  95  miles  N^  of  Ooimha, 
add  25  milea  from  the  Spanish  fortress  of  CSudadBcdngOk 
It  was  taken  by  the  Spaniards  in  1762,  andigianl7& 
French  in  1810.  The  recapture  Hif  it  by  the  Bole  ^ 
Wellington  in  1811  was  deemed  one  of  tlie-aioai  hoDttst 
exploits  of  the  Peninsular  vrar.  It  Sa'well  fortified,  od 
contains  an  ancient  church  '•nd  two  hospitalk  Topoilir 
tion,  6580. 

ALMEIDA,  Dov  F&utciboo  Dt,  Um  first  viooojr  d 
Portuguese  India,  was  bom  at  liEftxm-alioiit  the  midfle  ci 
the  15th  century.  He  was  the  seventh  son  of  the  seeqpd 
Count  of  Abrantes,  and  thus  belonged  to  one  of  tite  mnt 
distinguished  families  in  Portugal  In  his  youth  he  tn^ 
part  under  Ferdinand  <^  Aragon  in  the  waa  against  tb 
Moors  (1485<-92).  In  March  1505,  having  recetfed  Ihb 
Emmanuel  L  the  appointment  <tf  viceroy  of  the  nevif^n- 
quered  territory  in  India,  he  aet  sail  framLislxii  m  ood* 
maud  of  a  laige  and  powerful  fleets  and  aimed  in  jolyit 
Quiloa,  which  yielded  to  him  almost  without  a  atao^ 
A  mudi  more  vigorona  resistanca  was  offered  by  the  MfXtt 
of  Mombaza,  but  the  town  was  takm  and  destroyed|  tfd 
its  large  treasures  went  to  strengthen  the  resooroei  d 
Almeida.  At  other  places  on  his  way,  sndi  aa  the  iBbsi 
of  Angediva,  near  Goa,  and  Cananore,  he  built  foitBi  asd 
adopted  measuree  to  secure  the  Portugneea  fpsptmicj' 
On  his  arrival  m  India  he  took  up  his  reaidenoe  at  Codss, 
where  a  Portuguese  fort  had  been  built  by  Alboquenpid 
in  1503.  The  most  important  events  of  Aimaida'a  Ind 
but  vigorous  administFation  were  the  oondnaka  of  a  ecs- 
mercial  treaty  with  Malacca,  and  the  discovades  made  h 
his  son  Lorenzo,  who  'acted  as  his  Eeotenamt  The  kt*.^ 
was  probably  the  first  Portuguese  w1k>  Tisited  Cerlca 
where  he  established  a  settlement,  vid  is  idso  celebrated  ts 
the  discoverer  of  Madagascar  and  tiie  Maldrre  islanda  1:: 
1508  he  was  killed  at  Dabul  in -a  naval  engagement  «i^ 
the  Moors.  His  father  was  preparing  signally  to  aveage 
his  death  when  Albuquerque  arrived  nTooditn,  and  pv* 
sented  a  commission  empowering  him  to  at^Mcnde  Aliiiaii& 
iu  the  government  It  was  probabfy  Ahnoida^  nnwiOsif- 
ness  to  be  thwarted  in  his  scheme  of  Tengeanoe  thatduefiv 
induced  him  to  refuse  to  reoogmae  Albaqnfirqne'B  ecs- 
xnission,  and  to  cast  him  into  prison.  (See  AiBOQiTiBim) 
The  punishment  he  inflicted  on  the  Moon  was  ipesd^ 
and  terrible.  Sailing  along  the  coast^  he  piDaged  SLd 
burned  various  ports,  including  QosL  and  Dabol,  cd 
finally  encountering  the  enemy's  combined  fleet  off  Da 
early  in  1509,  he  completely  destroyed  it  Betnisi^ 
immediately  to  Cochin,  he  held  out  for  a  few  mont^ 
against  the  claims  of  Albuquerque,  but  in  Kovemher  1509 
he  was  compelled  to  yield.  On  the  Ist  DecemJier  b  ^ 
sail  f6r  Europe  with  an  eseort  of  three  vessela  On  ^ 
voyage  the  fleet  called  at  Saldanha  Bay,  in  Sooth  A^io%  ti 
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procure  water,  and  here  Almeida  was  killed  (March  1, 
1510)  in  an  unprovoked  attack  upon  the  Caffre  natives, 
during  which  he  showed  great  personal  courage.  His  body 
was  recovered  on  th&  following  day,  frightfully  mutilated, 
and  received  a  haaty  buriaL 

ALMERIA,  a  modem  province  of  .Spain,  comprehending 
the  eastern  portion  of  the  ancient  kingdom  of  Granada, 
It  h  bounded  on  the  N.  by  Jacn  and  Murcia,  on  the  R 
and  S.  by  Murcia  and  the  Mediterranean,  and  on  the  W. 
by  Granada;   with  an  area  of  about  3300  square  miles. 
The  province  is  traversed  by  mountain  ridges,  some  of 
them  of  considerable  elevation,  with  corresponding  valleys 
and  plains  of  great  fertility.     The  principal  sierras  are 
those  of  Maria,  Almahilla,  Cabrera,  Almagrera,  Gata,  and 
Gador,  and  in  the  W.  some  offshoots  of  the  Sierra  Nevada. 
The  most  considerable  rivers  are  the  Almanzora,  running 
from  west  to  east,  with  a  course  of  about  50  miles ;  the 
Almeria,  flowing  frtMn  north-west  to  south-east ;  and  the 
Adra  from  north  to  south,  watering  the  fertile  district 
between  the  Sierra  de  Gador  and  the  Alpujarraa.     On  the 
S.  coa.st  ia  the  Gulf  .of  Almeria,  a  spacious  bay,  25  miles 
wide  at  the  entrance,  and  about  10  miles  in  depth.     The 
clininte  of  the  province  iB  mild,  except  in  the  interior, 
where  the  winter  is  eold.     On  the  coast  rain  seldom  falls, 
ar.d  south-west  winds  prevail    The  inhabitants  are  prin- 
ci pal ly  engaged  in  mining  and  agriculture.    Many  of  the  pfo- 
prietors  farm  their  own  land,  the  number  of  landed  pro- 
perties being  44,858,  while  the  tenants  are  only  7365.    Of 
the -area  of  the  province,  376,608  acres  are  arable  and  pasture 
land ;  1 3,538  acres  vineyards;  5360  acres  olive  plantations; 
30,797  acres  cultivated  mountain  and  wood  lands;  and 
l,t«86,738  acres  uncultivated.     There  are  438,357  head  of 
tiv3  stock.     All  kinds  of  grain  ar«  raised  in  abundance. 
The  common  fruits  are  plentiful,  as  well  as  oranges,  lemons, 
ind  vines.     M-uch  excellent  silk  is  produced  in  the  western 
iistricts ;  cotton  is  raised  to  some  extent  along  the  coast, 
lud  the  sugar-cane  is  also  cultivated.    Cattle  are  extensively 
>red ;    those  of  the  valley  of  the  Almeria  arc  especially 
emarkable  for  theS  size  and  beauty.     The  province  is  one 
'f  the  richest  in  minerals  of  all  Spain,   the  mountains 
ielding  silver,  mercury,  lead,  antimony,  copper,  and  iron, 
'he  silver  mines  of  the  Sierra  do  Almagrera,  opened  in 
839,  produced  in  1843  nearly  1,700,000  ounces;  while 
le  lead  mines  of  the  Sierra  de  Grader  aie  computed  to 
ave  yielded,  from  1796  to   1841   inclusive,   11,000,000 
uintals  of  lead,  and  the  present  annual  output  is  from 
D,000  to  40,000  tons  of  ore.      In  the  Sierra  de  Gata, 
spera  and  agates  are  found ;  in  the  Sierra  Nevada,  to  the 
est,  are  the  celebrated  quarries  of  Macael  marble;  and  the 
ierra     Cabrera    yields    antimony,    malachite,    gypsum, 
agnetic    iron,  &c.     The  manufactures  of  the  province 
nsist  chiefly  of  esparto  cordage,  white-lead,  shot,  salt- 
ttre,    soap,   leather,    and    earthenware.     The    principal 
ports   are  lead,  esparto,  barilla,'^ and  soap;   while  the 
iports  include  coal  and  machixieTy  from  England,  woollen 
d  cotton  stuffs  from  Catalonia,  silk  from  Valencia  and 
ilaga,  and  linen  from  Marseilles  and  Gibraltar.     From 
3'  want   of  adequate  facilities  for  communication,  the 
rclopment  of  the  agricultural  and  mining  resources  of 
iueria'  has  not  been  so  rapid  as  might  have  been  expected. 
o ;  disturbances  attending  the  revolution  of  1868  have 
:>  had  a  prejudicial  effect     Education  is  in  a  backward 
te,   the   i>roportion  of  the  popidation  at  school  being 
/'fifteen  in  the  thousand.     Crime,  although  great,  is 
excessive,   oWences  against  the  person  forming  the 
ater  number  of  the  cases  tried.     The  people  generally 
simple,   sober,  and  religious.      Population  in  1870, 
mated  at  361,553. 

ki^M£BXA>  the  capital  of  the  ,above  province,  lies  on 
Gulf  of  Almeria,  on  the  Mediterranean,  72  miles  E.S.K 


of  Granada.  From  the  strength  of  the  port  it  was  deemed 
by  the  Moorish  kings  of  Granada  one  of  the  most  valuable 
of  their  for*ressc3  and  their  best  commercial  harbour. 
Sailing  hence,  their  cruisers  overawed  the  Cat^ans  and 
Italians,  and  their  merchant  ships  conveyed  the  produce 
of  the  country  to  Africa,  Egypt,  and  Syria.  In  the  time 
of  the  Moors  Almeria  was  the  seat  of  hordes  of  pirates. 
The  walls  of  the  town,  and  the  Moorish  fortress,  or 
Alcazaba,  overlooking  it,  as  well  as  the  architecture  of 
many  of  the  houses,  still  attest  its  Moorish  origin.  It  is 
pretty  well  built,  and  has  several  handsome  squares, 
although  the  streets  are  generally  narrow.  Almeria  is  the 
seat  of  a  bishop,  and  has  a  cathedral  and  theological 
seminaries.  Off  the  port  there  is  good  anchorage  in  12 
and  14  fathoms  water;  and  in  addition  to  its  landward 
defences  the  place  is  protected  towards  the  sea  by  the 
forts  of  Trinidad  and  Tiro.  In  1866,  46  vessels,  of  21,603 
tons,  with  cargoes,  entered  and  cleared  the  port;  and 
the  annual  value  of  the  exports  i&  about  £50,000.  The 
manufactures  are  trifling,  but  there  is  a  good  export  trade 
in  wine,  soda,  esparto,  silk,  and  lead;  while  the  imports 
consist  chiefly  of  coal  and  manufactured  goods.  Here 
there  are  also  some  mineral  springs.  Population  (1857), 
27,036. 

ALMOHADES  (Almoahedun,  Unitarian),  a  Mahometan 
dynasty  that  flourished  in  .Africa  and  in  Spain  during  the 
12th  and  13th  centuries.  Mohammed-Ibn-Abdallah,  the 
founder  of  the  Almoahedun  sect,  was  the  son  of  a  lamp* 
lighter  in  the  great  mosque  at  Sous-el-Aksa.  He  studied 
at  Cordova,  and  afterwards  visited  Cairo  and  Baghdad, 
where  he  became  the  disciple  of  the  famous  philosopher 
Algazali;  In  order  to  establish  his  power  with  his  country* 
men,  he  connected  himself  with  Abd-el-Mumen,  a  young 
Mussulman  of  great  abilities,  whom  he  sent  forth  as  his 
apostle  to  propagate  the  new  doctrine  (1116-17);  while 
in  his  own  person  he  affected  an  unusual  degree  of  piety 
and  mortification,  appearing  in  tattered  garments,  and 
interdicting  the  use  of  witre  and  music  and  every  gratiflca* 
tion  of  the  senses.  His  fame  spread  rapidly  among  the- 
mountaiu  tribes  of  Mabgreb,  and  the  ignorant  multitude 
adopted  his  opinions  ynth  eager  zeaL  His  followers  saluted 
him  as  the  Al-Mehedi  on  the  28th  November  112L 
Entering  the  city  of  Marocco,  this  new  prophet  foretold 
the  downfall  of  the  existing  dynasty,  and  mocked  the 
authority  of  the  leigning  prince  Ali-lbn-Yussef .  Ali,  lulled 
in  security,  despised  his  predictions  as  the  mere  ravings  of 
a  fanatic ;  and  it  was  not  without  some  difficulty  that  he 
was  at  length  prevailed  on  to  banish  him  from  the  city. 
Mohammed  retired  to  the  mountains,  and  fortified  the 
town  of  Tinmal,  which  he  defended  against  every  assault 
of  his  enemies  (1123).  His  retreat  became  the  rendezvous 
of  a  numerous  sect,  who  assumed  the  title  of  Almoahedi, 
or  Almohades,  and  asserted  that  they  alone  of  all  the 
Mussulmans  maintained  the  religion  of  Islam  in  its  original 
purity.  Many  Arab  and  Berber  tribes  acknowledged  him 
as  their  political  chief,  and  20,000  soldiers  ralhed  around 
his  standard.  Ali  only  perceived  the  error  he  had  com- 
mitted when  it  was  too  late :  his  armies,  at  each  encounter, 
were  panic>struck,  and  fled.  Yet  notwithstanding  the 
great  success  of  the  Almohades,  the  vast  empire  of  the 
Almoravides  was  not  at  once  subdued:  and  Mohammed,^ 
after  an  ineffectual  attempt  to  reduce  the  city  of  Marocco, 
died  in  the  year  1130,  having  failed  to  fccomplish  the 
object  of  his  ambition,  the  possession  of  a  throne.  He 
was  succeeded  by  Abd-el-Mumen,  who  assumed  the  title  of 
Emir-d'MurMhin,  or  Commander  of  the  Faithful.  During 
the  thirty  years  that  he  reigned,  and  under  his  descendants, 
Yussef  and  Yakub,  called  Almanzor-Billah,  the  dynasty  of 
the  Almohades  was  exceedingly  illustrious,  and  the  arts 
flourished  greatljr.     They  rendered  themselves  masters  of 
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the  provinces  of  Fez,  Marocco,  Tlemcen,  Oran,  and  Tunis; 
and  passing  into  Spain,  they  oTerraa  Andalusia,  Valencia^ 
and  8  part  of  Aragon  and  Portugal,  as  far  the  Ebro  on  one 
aide  and  the  Tagus  on  the  other.  But  this  vast  empire 
was  not  of  long  continu4nce ;  for  in  the  year  1212,  vhen 
the  Moslems  under  Mohammed  were  defeated  by  the 
Christian  prince^  of  Spain  in  the  great  battle  of  Las  Navaa, 
near  Tolosa,  the  governors  of  the  several  provinces  took 
advantage  of  that  disaster  to  throw  off  their  allegiance,  and 
declared  themselves  independent — ^an  example  ^at  was  the 
signal  for  a  general  revolt  The  dynasty  of  the  Almohades 
became  extinct  in  Spain  in  the  year  1257,  and  in  Africa  in 
1269.  The  last  sovereign  of  this  race,  Abu  Dabus  Edris, 
who  had  with  difiSculty  maintained  a  shadow  of  power  in 
the  city  of  Marocco,  was  assassinated  by  a  slave.  They 
were  succeeded  by  the  dynasties  of  the  Ilafsides,  the 
Mcvanides,  and  the  Merinidcs.     See  Aihoravides. 

ALMON,  John,  a  political  pamphleteer  and  publisher 
of  considerable  note,  was  bom  at  Liverpool  about  1738. 
In  early  life  he  was  apprentice  to  a  printer  in  his  native 
town,  and  he  subsequently  spent  two  years  at  sea.  He 
came  to  London  in  1758,  and  at  once  commenced  a  career 
which,  if  not  important  in  itself,  had  a  veiy  important 
influence  on  the  political  history  of  th&  country.  The 
opposition,  hampered  and  harassed  by  the  government  to  an 
extent  that  threatened  the  total  suppression  of  independent 
opinion,  were  in  great  need  of  a  channel  of  communication 
with  the  public,  and  they  found  what  they  wanted  in 
Almon.  He  had  become  personally  known  to  the  leaders 
through  various  publicatiohs  of  his  own  which  had  a  great 
though  transient  popularity;  the  more  important  of  these 
being  The  Conduct  of  a  late  NobU  Commander  [Lord 
George  Sackvillc]  Examined  (1759);  a  Review  of  ike  Reign 
of  Gecrrge  IL^  published  on  the  death  of  that  monarch;  a 
Rtviwj  of  Mr  PiliU  Administration  (1761);  arid  a  collec- 
tion of  letters  on  political  subjects.  The  review  of  Pittas 
administration  pasised  through  four  editions,  and  secured 
for  its  author  the  friendship  of  Lord  Temple,  to  whom  it 
was  dedicated.  Being  thus  in^he  counsels  of  the  party, 
he  was  persuaded  in  1763  to  open  a  bookseller's  shop  in 
Piccadilly,  chiefly  for  the  publication  and  sale  of  political 
pamphlets.  As  he  generally  received  VTith  every  pamphlet 
a  sum  sufficient  to  secure  iiim  against  all  contingencies,  it 
cannot  be  said  that  he  acted  entirely  from  disinterested  or 
patriotic  motives.  At  the  same  time,  lie  deserves  the  credit 
of  intrepidity;  and  it  cannot  be  denied » that,  whether  he 
knew  the  full  value  of  the  principle  for  which  he  was  con- 
tending or  not,  he  did  very  much  to  secure  the  freedom  of 
the  press.  The  government  of  course  were  not  unobservant 
of  Almon's  proceedings,  and,  as  has  often  been  the  case, 
strengthened  his  influence 'by  the  very  measures  they  took 
to  repress  it  In  1 765  the  Attorney-General  moved  to  have 
liim  tried  for  the  publication  of  the  pamphlet  entitled 
Juries  and  Libels^  but  the  prosecution  failed;  and  in  1770, 
for  merely  selling  a  copy  of  the  London  Museum  con- 
taining Junius's  celebrated  "  Letter  to  the  King,**  he  was 
aenieuced  by  Lord  Mansfield  to  pay  a  fine  of  ten  marks, 
p.nd  give  security  for  his  good  behaviour.  It  was  this  trial 
tliat  called  forth  the  letter  to  Lord  Mansfield,  one  of  the 
most  bitter  of  the  Junius  scries.  Almon  himself  published 
an  account  of  the  trial,  and  of  course  did  not  let  slip  the 
opportunity  of  reprinting  the  matter  that  had  been  the 
ground  of  indictment,  but  no  further  proceedings  were 
taken  against  him.  In  1774  Almon  commeikced  the  pub- 
lication of  his  Parliamentary  Re^jistrr,  and  be  also  issued 
an  abstract  of  the  debates  from  1742,  when  Chandler's 
Reports  ceased,  to  1774.  About  the  "same  tiii-c,  havirit; 
earned  a  competency,  he  retired  to  Boxraocr  in  Hertford- 
shire, thout;h  he  still  coritinued  to  write  on  politicc'^'.  siil\jcct'?. 
He  afterwards  became  proprietor  of  the  General  A'ivcrluer, 


in  the  maAagement  of  which  he  lost  his  forttntt,  nd  vis 
declared  insolvent  To  these  calamitifw  was  idded  &n 
imprisonment  for  libel  and  a  sentence  of  outlay.  Btii^ 
enabled  at  last  to  return  to  Bozmoor,  be  oootinned  fc-r 
some  years  a  career  of  undiminished  Hteraiy  actiritj.  £is 
last  work,  a  Life  of  Wilkes,  in  five  volumes  (1805),  vn 
perhaps  his  worat^  being  entirely  wanting  in  propon:>Q 
and  arrangement  He  died  on. the  12th  December  h  5. 
A  complete  list  of  Almon's  works,  most  of  which  appear^! 
anonymously,  is  given  in  Watfa  RtbliotheDa  BritsLr.^y-z, 
Though  their  literary  merit  is  not  great»  they  are  of  vu^ 
considerable  value  to :  the  student  of  the  poUtical  bistr. 
of  the  period. 

ALMOND.  This  is  the  fruit  of  Amygddut  eommu> 
a  plant  belonging  to  the  natural  order  Eosacec,  sub-ore.* 
Amygdalcffi  or  Drupifcrse.  The  tree  appears  to  be  a  liL> 
of  Asia,  Barbary,.and  Marocco;  but  it  has  been  ezteLs!.. . 
distributed  over  the  warm  temperate  region  of  Utt  0!.. 
World.  It  is  a  tree 
of  moderate  size ;  the 
leaves  are  oblong- 
lanceolate,  and  ser- 
rated at  the  edges; 
and  the  floworSy 
which  appearearly  in 
8t)ring^  are  of  a  pink 
colour.  The  fniit  is 
a  drupe,  having  a 
downy  Outer  coat, 
called  the  epicarp, 
covering  a  tough 
portion  called  the 
mesocarp,  which  en- 
closes the  reticulated 
hard  stony  shell  or 

endocarp.   The  seed  ^^^^ 

is  the  kernel  which  ''^^■^*^i='-'  ± 

is  contained  within 

these  coverings.  The     "  ^=^"^'^>-ri?>i^. 

»v^n   ^\^^^A^    ^*  The  Almond-tree Mmjryd'aiiae 

snell-almonas  of    ^hjch  u  a  draps  with  *  U)«Rh  es'  *-    * 

trade  consist  of  the     Hebrew  -word  Shaktd  l»  generilly  tn-i*-  '- 

cndocarps  enclosing    Komb.  xtu.  sy  The  word  z«,  *^    • 

♦>>A  iiaaH<i^      Thft  trPA     Geaesi*  xxx.  17.  and  Is  there  triris-  .' 
me  seeos.      ine  wee     nppe^„  to  b«  the  name  of  the  AlJB»^^- •  '  - 
grows  in  Syria  and     £Aa*e<<isthenaaieotth«lhilt. 

Palestine;  and  is  referred  to  in  the  Bible  under  tit  r-" 
of  Shahedy  meaning  "  hasten."  The  word  Luz,  whi  r a  c 
in  Genesis  tt'*.  37,  and  which  has  been. translated  I 
is  supposed  to  be  another  name  for  the  almond,  b  F-  "^ 
tine  the  tred  flowers  in  January,  and  this  hastcnicg  c:  - 
period  of  flowering  seema  to  be  alluded  to  in  Jerex^'  • 
11,  12,  where  the  Lord  asks  the  prophet^  «-*W!iil  5  ' 
thou?"  and  he  replies,  "The  rod  of  an  almond-tree^''  ^'^ 
the  Lord  says,  *'  Thou  hast  well  seen,  for  I  will  l^-i^  -; 
word  to  perform  it."  In  Kcdesiastes  xii  5  it  is  saiJ  *-■ 
"  almond-tree  shall  flouflsh."  This  has  often  been  stpr  • 
to  refer  to  the  resemblance  of  the  hoary  locks  of  ^-  • 
the  flowers  of  the  almond;  but  this  exposition  is  not  K' 
out  by  the  facts  of  tho  case,  inasmuch  as  the  £-'  *« 
of  the  almond  are  not  ^hite  but  pint  The  pa^as?  I 
more  probably  intended  to  allude  to  the  hastening  o:  r.'.'. 
approach  of  old  age.  The  application  of  Shaked  or  /^  " 
to  the  almond  is  similar  to  the  nse  of  the  naiDd''^'-^ 
for  the  hawthorn,  which  usually  flowers  in  that  mecti  s 
Britain.  The  rod  of  Aaron,  mentioned  in  Numbers  r^^ 
was  taken  from  an  almond-tree;  and  the  Jews  still  ci'v 
rods  of  almond-blossom  to  the  synagogues  on  great  feit-'J- 
days.  The  fruit  of  the  almond  supplied  a  model  k:^^ 
kinds  of  ornamental  carved  work  (Exodus  xiv.  33,  ** 
xxxvii.  19,  20).  Dr  Tristram  remarks:  " The  biofsrs ;^ 
the  almond  h  a  very  pale  pink,  but  where,  as  i°  *•* 
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orchards  near  Nablous  (Shechem),  the  peach  and  almond 
trees  are  intermingled,  the  almond  looks  white  by  com- 
parison. In  early  spring  it  forms  a  beautiful  feature  in  the 
landscape  there,  as  the  lower  slopes  of  Gerizim,  as  well  as 
the  valley,  are  studded  with  almonds  and  peaches,  in  lively 
contrast  with  the  deep  gn^pn  foliage  of  the  orangc-trccs, 
and  rivalling  an  apple  orchard  in  splendour  of  colour. 
There  are  also  many  wild  almond-trees  on  Mount  Carmcl. 
The  tree  seldom  exceeds  12  to  16  feet  in  height."  There 
are  two  varieties  of  the  plant,  the  one  producing  sweet,  the 
other  bitter  almonds.  The  kernel  of  the  former  contains  a 
fixed  oil  and  emulsin;  while  that  of  the  latter  has  in  addi- 
tion a  nitrogenous  substance  called  amygdalin,  which,  by 
combination  with  emulsin,  produces  a  volatile  oil  and  prus- 
sic  acid.  The  flowers  of  the  bitter  almond-tree  (Amygdalus 
communis,  variety  amara)  are  larger  and  whiter  than  those 
of  the  sweet  almond-tree  {Amygdalus  communis,  variety 
dulcis).  The  sweet  almond  is  bland  and  inodorous.  There 
are  numerous  commercial  varieties,  of  which  the  most 
esteemed  is  the  Jordan  almond,  imported  from  Malaga. 
Valentia  almonds  are  also  valued.  Fresh  sweet  almonds 
are  nutritive  and  demulcent,  but  as  the  outer  brown  skin 
or  cpisperm  sometimes  causes  irritation  of  the  alimentary 
canal,  they  are  blanched  by  removal  of  this  skin  when  used 
at  dessert  When  bitter  almonds  are  poinded  in  water 
a  ratafia  odour  is  produced,  on  account  of  the  formation  of 
pnjssio  acid.  The  essential  oil  or  essence  of  almonds,  so 
much  employed  for  flavouring  dishes,  requires  to  be  used 
witk  caution,  as  it  possesses  marked  poisonous  qualities. 
In  some  cases  the  oil,  even  when  taken  in  small  quantities, 
produces  nettle-rash.  The  ipiport  of  sweet  almouds  into 
Britain  in  1870  amounted  to  36,189  cwt.j  of  bitter  almouds, 
7618  cwt 

ALMONDBURY,  an  extensive  parish  and  township  of 
Yorkshire  in  England,  lying  to  the  S.E.  of  Huddersfiqld. 
As  the  manufactures  of  Huddersfield  have  increased, 
various  outlying  districts  have  l^ecn  built  on,  so  that  the 
parish  of  Almondbury  now  includes  a  considerable  part  of 
that  important  and  flourishing  town.  The  parish  contains 
28,092  acres.  The  town  lies  on  the  river  Calder,  2  miles 
S.£.  of  Huddersfield,  and  had  formerly  a  cathcdial  and  a 
strong  castle.  By  some  writers  it  is  supposed  to  occupy 
the  site  of  the  Roman  Campodunum  mentioned  by 
Antoninus;  bu^  whether  or  not,  the  place  can  boast  a 
Roman  origin — it  was  at  least  a  town  of  importance  in 
Saxon  times,  and  a  seat  of  the  kings  of  Northumbria.  It 
has  a  free  grammar  school  founded  by  James  I.,  a  good 
chujch,  and  several  other  public  buildings.  The  inhabitants 
of  the  town  and  parish  are  chiefly  engaged  in  the  manu- 
facture of  fine  cloths,  and  woollen,  cotton,  and  silk  goods. 
In  1871  the  population  of  the  parish  was  46,299;  of  the 
township,  11,669. 

ALMONER,  in  its  primitive  sense,  denotes  an  oflScer  in 
religious  houses,  to  whom  belonged  the  management  and 
distribution  of  the  alms  of  the  house.  By  the  ancient 
canons,  ,all  monasteries  were  to  spend  at  least  a  tenth 
part  of  their,  income  in  alms  to  the  poor,  and  all  bishops 
were  re'quired  to  keep  almoners. 

Lord  Almoner,  or  Lord  High  Almoner  op  England, 
is  an  ecclesiastical  officer,  generally  a,  bishop,  who  has  a 
right  to  the  forfeiture  of  aU  deodands  and  the  goods  of  a 
/eio  de  se,  which  he  is  to  distribute  among  the  poor.  He 
has  also,  by  virtue  of  an  ancient  custom,  the  power  of 
giving  the  first  dish  from  the  king's  table  to  whatever  poor 
person  he  pleases,  or,  instead  of  it,  an  alms  in  money. 
See  Maunday  Thursday. 

ALMORA,  the  principal  town  in  the  British  district  of 
Kum4on,  within  the  lieutenant-governorship  of  the  North* 
Western  Provinces,  is  situated  in  29'*'35'  N.  lat.,  and  79*^ 
42'  E.  long.     The  town  is  built  on  the  crest  of  a  ridge  of 


the  Him&layas,  running  east  and  west,  and  5337  feet  above 
sea-leveL  It  consists  chiefly  of  a  single  street,  about  50 
feet  wide  and  three-quarters  of  a  mile  long,  closed  by  a 
gate  at  each  end.  A  few  detached  houses,  inhabited  by 
Europeans,  are  scattered  along  the  face  of  the  mountain 
below  the  town.  The  town  was  captured  by  the  Gurkhds 
in  1790,  who  constructed  a  fort  on  the  eastern  extremity 
of  the  ridge.  Another  citadel.  Fort  Moira,  is  situated  on 
the  other  extremity  of  the  ridge.  Almord  is  also  celebrated 
as  the  scene  of  the  British  victory  which  terminated  the 
war  with  Nep41  in  April  1815,  and  which  resulted  in  the 
evacuation  of  Kum4on  by  the  GurkhAd,  and  the  annexa- 
tion o£  the  province  by  the  British.  According  to  the 
census  of  1872,  the  town  contains  a  population  of  6900 
souls.  11  has  been  constituted  a  municipality,  the  revenue 
and  expenditure  of  which  in  1871-72  is  returned  as  fol- 
lows:— Revenue — Receipts  from  octroi,  X29,  16a.;  house- 
tax,  £211,  8a;  other  sources  of  income,  J£30,  14s.:  total, 
£271,  18s.  Expenditure — Establishment,  including  cost 
of  collection,  police,  and  conservancy,  £182;  repairs,  £90, 
16s.;  other  items,  £3,  16s. :  total,  £276,  12s. 

ALMORAVIDES,  a  family  of  Mahometan  princes  who 
reigned  in  Africa  and  in  Spain  between  1073  and  1147 
A.D.  This  appellation  was  derived  from  the  sect  of  Al- 
Mcrahethun  (Dedicated  to  the  service  of  God),  which  arose 
about  the  middle  of  the  11th  century,  among  a  poor 
ignorant  tribe  of  Berbers  inhabiting  the  mountains  of 
Atlas,  on  the  shores  of  the  Atlantic  Ocean.  At  thd  request 
of  a  sheik  of  Lamtouna,  who  had  acquired  some  taste  for 
learning  by  travelling  in  the  East,  Abdallah-beu-Yazim, 
an  Arabian  of  extraordinary  erudition,  consented  to  instruct 
the  people  in  the  truths  of  Islam.  The  enthusiasm  of 
Abdallah  created  a  like  zeal  in  the  hearts  of  his  ignorant 
hearers ;  and  by  the  energy  and  novelty  of  his  discourses 
he  so  inflamed  the  minds  of  his  disciples  that  they  com- 
pfoed  those  whom  persuasion  could  not  move  to  embrace 
the  new  religion.  Thus  Abdallah  found  himself  at  the 
head  of  a  numerous  sect,  who  soon  began  to  regard  him  as 
their  leader  both  in  temporal  and  spiritual  matters.  Under 
the  name  of  Almorabethun  or-  Almoravides,  they  overran 
the  country  of  Daza,  lying  between  the  desert  of  Sahara 
and  the  ancient  OetuHa,  and  ultimately  extended  their 
conquests  from  the  shores  of  the  Mediterranean  to  the 
frontiers  of  Nigritia*  Abdallah  died  on  the  field  of  battle  in 
the  year  1058.  He  was  succeeded  by  Abu-Bckr-Ibn-Omar, 
a  man  whose  abilities  were  scarcely  equal  to  the  diificulties 
of  the  position  in  which  he  was  placed.  In  1072  he 
was  supplanted  by  Yussef-Ibn-Tashfyn,  to  whom  he  had 
entrusted  the  government  on  setting  out  for  Atlas  to 
queU  an  insurrection  of  the  Berbers.  Yussef  completely 
established  the  Almoravide  power  in  Al-Magreb  in  1073. 
On  the  invitation  of  Mohammed  of  Seville,  he  crossed  to 
Algeciras  in  1086,  and  at  once  marched  against  Alphonso 
VI.,  the  most  powerful  prince  in  Christendom.  They  met  in 
the  plains  of  Zalaca  (23d  Oct.  1086),  and  Alphonso  was, 
defeated  with  terrible  slaughter.  The  news  of  Yussefs 
success  induced  many  of  the  Arabs  of  Spain  to  enlist 
under  his  victorious  banner.  In  a  third  expedition  to 
Spain  (1091),  he  attacked  Mohammed,  and  after  a  protracted 
siege  became  master  of  Seville.  This  conquest  was  followed 
•  by  the  subjugation  of  Almeria,  Denia,  Xativa,  and  Valen- 
cia. The  acquisition  of  the  Balearic  Isles  was  the  com- 
pletion of  this  vast  empire,  which  extended  from  the  Ebro 
and  the  Tagus  to  the  frontiers  of  Soudan.  Although 
Marocco  was  his  capital,  he  frequently  visited  his  Spanish 
dominions ;  and  on  the  last  occasion,  having  as5eml)led  the 
governors  of  the  province  at  Cordova,  he  appointed  iJi, 
the  youngest  of  his  sous,  as  Ms  successor.  He  then  re- 
turned to  Marocco,  whera  he  died  at  a  very  advanced  ago^ . 
1106  A.D.  (500  of  the  Hegira),  after  a  reign  of  forty  years. 
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Few  kings  Ijaye  received  so  noble  a  heritage  as  tliat  to 
which  Ali  succeeded.  The  first  years  of  his  reign  were 
prosperous,  though  disturbed  by  the  AJinohades,  who  %ere 
prepariug  the  way  for.  the  destruction  of  the  AJmora\idcs. 
Ali  was  at  la^t  obliged  to  recall  from  Spain  his  son  Ta.shfyn, 
who  was  using  his  utmost  erideavoQrs  to  oppose  the  victo- 
rious career  of  Alphonso  of  Aragon,  surnamed  the  Fighter. 
But  the  valour  of  Taahfyn  was  of  little  avail  against  the 
rising  power  of  tlie  Almohades:  disiistcr  followed  dis;i£ter; 
and  when,  in  1143,  he  succeeded  to  the  throne,  but  a 
.iioiety  of  the  kingdom  remained.  It  was  in  vain  that  he 
'^oceived-  succours  from  Spain,  the  troops  from  that  soft 
-.limate  being  little  fitted  for  service  in  the  wild  regions  of 
Atlas.  Driven  from  Tlemecen,  he  sought  refuge  in  Oran  ; 
but  Abd-el-Muraen  apjjcarcd  before  its  walls,  and  by  threats 
80  intimidated  the  inhabitants  that  Tashfyn  was  compelled 
to  attempt  escape  on  horseback,  with  his  favourite  wife 
behind  him  ;  but  being  closely  pursued,  he  urged  his  horse 
over  a  precipice,  and  with  liis  wife  was  dashed  to  pieces. 
WithTashlyn  expired  the  domination  of  the  AimoraWdes  j 
for  although  they  stiJl  remained  in  possession  of  the  city 
of  Marucco,  their  power  Wi:u3  completely  broken.  Ishak- 
Ibrahim,  the  son  of  TashfjTi,  wa;;  taken  and  put  to  death 
at  Alcazar  in  1147,  on  the  surnjiider  of  Marocco  by 
treachery,  and  with  him  the  dynasty  of  the  Almoravides 
became  extinct.  The  remnant  of  the  sect,  driven  from  Spainj 
took  refuge  in  the  Balearic  Islands,  but  it  was  finally  sup- 
pressed in  1208.  (For  the  history  of  the  Arabians  in  Spain, 
see  the  works  of  Cardonne,  Cond6,  St  Hilaire,  D'Herbelot, 
Al-Makkari,  and  Dozy.) 

ALMQVIST,  K/lRL  Jonas  Ludwio,  one  of  the  most 
extraordinary  figures  that  the  history  of  literature  can 
produce,  was  born  at  Stockholm  in  1793.  He  began  life 
under  highly  favourable  auspices  ;  but  becoming  tired  of  a 
university  career,  he  threw  up  the  position  he  held  in  the 
capital  to  lead  a  colony  of  friends  to  the  wilds  of  Werm- 
land.  This  ideal  Scandinavian  Life  soon  proved  a  failure; 
Almqvist  found  the  pen  easier  to  wield  than  the  plough, 
and  in  1829  we  find  him  once  more  settled  in  Stockholm. 
Now  began  his  literary  life ;  and  after  bringing  out  several 
educational  works,  he  made  him.sclf  .'suddenly  famous  by  the 
publication  of  his  great  novel,  T/te  Book  of  the  Tkom-Rose, 
The  career  so  begun  developed  with  extraordinary  rapidity; 
few  writers  .have  ec^ualled  Almqvist  in  productiveness  and 
versatility  ;  l>Tical,  epic,  and  dramatic  poems ;  romances ; 
lectures ;  philosophical,  a-^sthetical,  moral,  political,  and 
educational  treatL>es ;  works  of  religious  edification,  studies 
in  lexicography  and  history,  in  mathematics  and  philology, 
form  the  most  prominent  of  his  countless  contributions  to 
modern  Swedish  literature.  So  excellent  was  his  style, 
that  in  this  respect  he  has  been  considered  the  first  of 
Swedish  writers.  His  life  was  as  varied  fas  his  work. 
Unsettled,  unstable  in  all  his  doings,  he  passed  from  one 
lucrative  postjto  another,  at  last  subsisting  entirely  on  the 
proceeds  of  literary  and  journalistic  labour.  More  and  more 
vehemently  he  espoused  the  cause  of  sociali.sm  in  his 
brilliant  novels  and  pamphlets  ;  friends  were  beginning  to 
leave  him,  foes  beginning  to  triumph,  when  suddenly  all 
minor  criticism  was  silenced  by  the  astounding  news  that 
AJmqvist,  convicted  of  forgery  and  charged  with  murder, 
bad  fled  from  Sweden.  This  occurred  in  1851.  For  many 
years  no  more  was  heard  of  him  ;  but  it  is  now  known 
that  he  went  over  to  America,  and  under  a  feigned  name 
succeeded  in  being  appointed  secretary  to  Abraham  Lincoln. 
After  Lincoln's  death,  Almqvist  again  fell  under  the  ban 
of  the  law  ;  his  MSS.,  including  several  unprinted  novels, 
were  confiscated  and  destroyed,  but  he  himself  escaped  to 
Europe,  where  under  another  alias  he  continued  to  eadst  a 
ifihort  time  longer.  His  strange  and  sinister  existence  came 
.to  a  close  at  Bremen  in  186G.     It  is  by  his  romances,  un- 


doubtedly the  best  in  Swedish,  that  his  literary  fame  irill 
mainly  be  supported  ;  but  his  singular  history  will  always 
point  him  out  as  a  remarkable  figure  even  when  his  v.tia 
are  no  longer  read.  He  was  another  Eugene  Aram,k:  .f 
greater  genius,  and  sp  far  more  successful  that  he  €£ci!«e.i 
the  judicial  penalty  of  his  crimes.  (e.  w.  g. 

ALMUG  or  ALGUM  TREE.  Tne  Hebrew  vcr.ia 
Almuggim  or  Algummim  arc  translated  Almug  or  A!^.:^ 
trees  in  our  version  of  the  Bible  (see-1  Kings  i.  11,  ..'; 
2  Chron.  ii.  8,  and  ix.  10,  11).  The  wood  of  the  tret  .:: 
very  precious,  and  was  brought  from  Ophir  (probably  i-  ^^ 
part  of  India),  along  with  gold  and  precious  stcacs,  ij 
Hiram,  and  was  used  in  the  formation  of  pilbra  for  :1 
temple  at  Jerusalem,  and  for  the  king's  house;  also  for  .j- 
inlaying  of  stairs,  as  well  as  for  harps  and  psalteries,  hb 
probably  the  red  sacdal-wood  of  India  (PterocarjH:  iV.  :■ 
/i'/i?«).  This  tree  belongs  to  the  natural  order  LeguiLiz.  •: 
sub-order  Papilionacese.  The  wood  is  hard,  heavy,  d.  - 
grained,  and  of  a  fine  red  colour.  It  is  different  froc  1. 
white  fragrant  sandal-wood,  which  is  the  produce  of  >'..• 
tulum  alburtiy  a  tree  belonging  to  a  distinct  natural  civ-. 

ALMUNECAR,  a  small  scajxirt  town  of  Spain,  in  '  * 
province  of  Granada,  about  33  miles  south  of  the  tov.  . 
that  name.  It  is  a  place  of  Moorish  origin,  and  is  i  ':• 
ably  well  built  The  harbour  is  fit  for  small  vessel?  -  - 
and  is  much  exposed  to  gales  from  the  east.  i^u. 
cotton,  and  fruits  are  the  chief  products  of  Almuuec-ar .  : 
the  surrounding  country,  which  is  naturally  verj-fer..- 
but  the  trade  is  small  compardd  with  that  of  former  tir..- 
Population,  5000. 

ALNWICK,  tho  county  town  of  NorthumV-erbri  i: 
situated  on  the  south  bank  of  the  river  Alne,  310  nilct  .• 
of  London,  34  N.  of  Newcastle,  and  29  S.  of  I't:^^ 
There  are  remains  of  the  old  wall  which  Burroucded  :: 
town,  and  one  of  the  four  gates  still  exists;  but  most  of ".: 
houses  are  comparatively  modern,  and  are  laid  out  in  »--■ 
paved  spacious  streets.  In  the  market-place  there  i:  t 
large  town-haU,  and  a  handsome  building  containiii:  ^' 
assembly-room  and  a  reading-room.  Besides  th^  p-'^ 
church,  Alnwick  possesses  a  beautiful  district  cbur-.l  a 
Pioman  Catholic  chapel,  and  several  Protestant  diise-* :: 
places  of  worship.  The  chief  employments  are  breu. ;. 
tanning,  and  brickmaking,  but  these  manufactures  -v 
here  of  little  importance.  A  small  export  trade  is  ccj: 
on  through  Alnmouth  in  com,  pork,  and  egga,  sn:  * 
market  is  held  every  Saturday  chiefly  for  these  arti-  • 
The  local  government  consists  of  a  baiUff,  nominated  r;  -t 
Duke  of  Northumberland,  and  twenty-four  cdfciDoc  c..:- 
oilmen,  fodr  of  whom  are  elected  annually  as  chaml'cr!-. 
the  councilmen  fill  up  vacancies  in  their  body  Uc:^  '-■ 
freemen,  who  usually  are  about  300  in  number.  T-* 
ceremony  of  making  freemen  is  of  a  very  peculiar  li'j*i 
The  candidates,  mounted  on  horseback,  assemble  in  t:a 
market-place  very  early  in  the  morning  of  St  Mark's  day- 
the  25th  April — cl^  in  white  from  head  to  foot,  ^  " 
swords  by  their  sides,  and  attended  by  the  baiUn  i^'^ 
chamberlains,  who  are  mounted  and  armed  in  the  i^-' 
manner.  From  the  market-place  they  proceed,  with  n-^^^ 
plajring  before  them,  to  a  large  pool  called  Freeman s  Jr.', 
where  they  dismount  and  draw  up  in  a  body  at  some  c  s 
tance  from  the  water,  and,  on  a  given  signal  frcx  *^' 
baihfr,  rush  into  the  pool,  and  scramble  through  the  c- 
as  fast  as  they  can.  As  the  water  is  generally  vf n*  i  - - 
they  come  out  in  a  dirty  condition;  but  they  put  on  ':":• 
clothes,  remount  their  horses,  and  ride  at  full  gallop  n  .'  * 
the  boundaries  of  the  town.  According  to  tradiritr, 'l- 
observance  of  this  custom  was  enjoined  by  King  J«--^"'  * " 
punish  the  inhabitants  for  their  carelessness,  the  Lj:: 
having,  it  is  said,  lost  his  way,  and  been  bemired  in  a  I  - 
from  their  uegloct  of  the  roads  near  the  town.    Tt?  tie 
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Dorth  west  of  the  town  13  Alnwick  Castle,  .which  has 
blongcd  to  tbo  Northumberland  family  since  1310.  In 
early  times  this  fortress  was  an  important  defence  against 
the  Scotch,  and  was  besieged  by  them  on  several  occasions, 
luust  memorably  in  1093,  when  Malcolm  Canmorc  and  his 
soil  Edward  were  slain  under  its  walls;  and  in  1174,  when 
Wilham  the  Li.on  was  defeated  and  taken  prisoner.  For 
a  long  time  it  was  permitted  to  fall  into  decay,  but  it  has 
recently  been  restored,  and  to  some  extent  remodelled,  and 
is  now  one  of  the  most  magnificent  specimens  of  a  baronial 
rcvdcnco  in  England.  The  grounds  arc  extensive,  and 
coi:tain  the  remains  of  two  abbeys,  Alnwick  and .  Hulme. 
The  population  of  Alnwick  in  1871  was  5822. 

ALOE.  Aloes  is  a  medicinal  substance  used  as  a 
purgative,  and  ^produced  from  various  species  of  aloe,  such 
a-s  A.  spicata,  vulgaris,  socoirina^  indica,  and  purpurascenSy 
all  belonging  to  the  natural  order  Liliaceae.  Several  kinds 
of  iloes  are  distinguished  in  commerce — Barbadoes,  soco- 
triiic,  hepatic,  Indian,  and  Cape  aloes.  The  first  two  are 
th(  sc  commonly  used  for  mqdicinal  purposes.  Aloes  is  the 
iii^t'issated  juice  of  the  leaves  of  the  plaiit  When  the 
leaves -are  cut  the  juice  flows  out,  and  is  collected  and 
evaporated.  After  the  juice  has  been  obtained,  the  leaves 
are  sometimes  boiled,  so  as  to  yield  aii  inferior  kind  of 
aloos.  The  active  principle  is  caUed  aloeia.  Aloes  is  used 
in  the  form- of  extract,  pill,  tincture,'  and  wine.  It  is 
irritant,  and  requires  to  be  used  with  caution. 

The  plant  called  American  aloe  belongs  to  a  different 
ord.jr,  viz.,  A'maryllidaceae.  The  plant  is  called  Agave 
Anwricana.  The  juice  of  the  ^lant,  taken  immediately 
■•"  fore  flowering,  is  used  in  America  for  the.  maiiufacture 
of  an  intoxiciiting  beverage.  In  Ecuador  the  spongy 
Mub.'itancc  of  the  flower  stem  is  used  instead  of  tinder,  and 
in  tbe  sch'jols  the  green  leaves  serve  as  paper.  A  punish- 
in-  nt  among  the  Aztecs  was  introducing  the  spiny  points 
of  the  leaves  into  the  skin.  The  plant  often  delays  flower- 
hvj,  for  many  ycais,  and  then  pushes  up  a  flowering  stalk 
With  great  rafjidity,  sometimes  at  the  rate  of  1  foot  or  even 
2  fcot  in  twenty -four  hours.  The  fibrous  matter  procured 
from  the  agave  by  maceration  supplies  pita  flax. 

Tlic  aloes  or  lign  aloes  of  the  Bible  (Numb.  xxiv.  6,  and 
Psalm  xlv.  8)  is  quite  diff'erent  from  the- medicinal  aloea. 
The  Hebrew  words  ahodim  and  ahaloih,  and  the  Greek 
word  aloej  are  rendered  aloes  in  our  version  of  the  Scrip- 
tures. The  substance  is  supposed  by  .aome  to  be  the 
fni^'iunt  wood  of  Afpiilaria  Agallockum-,  a  plant  belonging 
t^  tlie  natural  order'  Aquilariaceze.  There  are,  however, 
co!i3iderable  doubts  as  to  the  correctne^  of  this  view*  more 
e:  ] -icially  as  the  tree  is  a  native  of  Cochin  China,  Silhet, 
and  Northern  India,  and  is  not  found  in  Chaldea  or  Syria. 
From  the  allusion  made  to  the  trees  of  lign  aloes  by  Balaam, 
it  .seems  probable  that  they  were  known  as  growing  in 
Syria.  It  is  quite  possible,  however,  that  the  precious 
fr.i;^'rant  substance  called  aloes,  and  mentioned  in  Scripture 
al.Mig  with  cinnamon,  cassia,  myrrh,  and' spices,  may  have 
b<  rn  brought  from  India.  As  a  perfume  it  is  noted  in 
r.'«-.lm  xlv.  8;  Prov.  vii.  17;  Song  of  Sol  iv.  14.  The 
use  of  aloes  in  perfuming  the  coverings  of  the  dead  is 
referred  to  in  John  xix.  39,  40. 

ALOID^,  or  ALOiADiE,  the  designation  of  Otus  and 
K[.hiult€s,  sons  of  Poseidon  by  Tphimedea,  wife  of  Alocus. 
They  are  celebrated  for  their  extraoi-dinar'y  stature,  being 
21  cubits  in  height  and  9  in  breadth  when  only  nine  years 
old.  The  story  of  their  piling  PeUon  upon  Ossa  in  their 
War  iinth  the  Olynipian  gods  is  one  of  the  best  known  of 
the  early  Greek  myths.  According  to  Homer's  account, 
they  were  destroyed  by  Apollo  ere  their  beards  began  to 
grow.     (Oilyssf'y,  xi.  305;-  fliad,  v.  385.) 

ALOMPRA,  Aloung  Fhoura,  founder  of  the  reigning 
iynasty  in  Burmah,  was  born  in   1711   at  Monchaboo,  a 


small  village  50  miles  north-west  of  Ava.  Of  humble 
origin,  he  had  risen  to  be  cliief  of  his  native  village  when 
the  invasion  of  Birmah  by  the  king  of  Pegu  in  17t>2  gave 
him  the  opportunity  of  atUiining  to  the  highest  distinction. 
The  whole  country  had  tamely  submitted  to  the  invader, 
and  the  leading  chiefs  had  taken  the  oaths  of  allegiance. 
Alompra,.  however,  with  a  more  independent  spirit,  not 
only  contrived  to  regain  possession  of  his  village,  but  was 
able  to  defeat  a  body  of  Peguan  troops  that  had  been  sent 
to  punish  him.  Upon  this  the  Birmese,  to  the  number  of 
a  thousand,  rallied  to  his  standard,  and  marched  with  him 
upon  Ava,  which  was  recovered  from  the  invaders  before 
the  close  of  1753.  For  several  years  he  prosecuted  the 
war  with  uniform  success.  In  1754  the  Pcguans,  to 
avenge  themselves  for  a  severe  defeat  at  Keoum-nuoum» 
slew  the  king  of  Birmah,  who  was  their  prisoner.  The  son 
of  the  latter  claimed  the  throne,  and  was  supported  by  the 
tribe  of  Quois;  but  Alompra  resisted,  being  determined  to 
maintain  his  own  supremacy.  In  1755  Alompra  founded 
the  city  of  Rangoon.  In  1757  he  had  established  his 
position  as  one  of  the  most  powerful  mouarchs  of  the 
East  by  the  invasion  and  conquest  of  Pegu.  Ere  a  yeax 
elapsed  the  Peguans  revolted-  but  Alompra,  with  his  usual 
promptitude,  at  once  quelled  the  insurrection.  The  Euro- 
peans were  suspected  of  having  instigated  the  rising,  and 
the  massacre  of  the  English  at  Negrais  in  October  1759  is 
supposed  to  have  been  approved  by  Alompra  after  the  event, 
though  there  is  no  evidence  that  he  ordered  it.  Against 
the  Siamese,  who  were  also  suspected  of  having  abetted 
the  Peguan  rebels,  he  proceeded  more  openly  and  severely. 
Entering  their  territory,  he  was  ju.st  about  to  invest  the 
capital  when  he  was  seized  with  an  illness  which  proved 
fatal  on  the  15th  May  1760.  Alompra  is  certainly  one  of 
the  most'  remarkable  figures  in  modern  Oriental  history. 
To  undoubted  military  genius  he  added  considerable  poli- 
tical sagacity,  and  he  deserves  particiflar  credit  for  his 
efforts  to  improve  the  tidministration  of  justice.  Hia 
cruelty  and  deceitfulness  are  faults  common  to  all  Eastern 
despots. 

ALOST,  or  Aalst,  a  towTi  of  Bel^um,  on  thc^castem 
frontier  of  the  province  of  East  Flanders,  about  midway 
between  Ghent  and  Brussels.  The  Dendcr,  a  navigable 
tributary  of  the  Scheldt,  passes  through  the  town,  which  is 
a  clean,  well-built  place,  surroupded  by  a  wall  with  five 
gates.  The  church  of  St  Martin,  a  fine  edifice,  although 
unfinished,  contains  a  celebrated  picture  by  Rubens,  "St 
Roche  Praying  for  the  Cessation  of  the  Plague."  Among 
th6  other  public  buildings  are  a  town-haU,  which  was 
founded  about  1200  a.d.,  a  college,  and  an  hospital.  The 
trade  is  extensive,  chiefly  in  x;orn,  oil,  hops,  and  beer;  and 
there  are  linen,  lace,  and  cotton  manufactories,  and  iron 
jfoundries  of  considerable  importance.  A  lost  was  formerly 
t>he  capital  of  imperial  Flanders.  The  French  under 
Turenne  took  it  in  1667,  but  were  obliged  to  abandon  it 
after  the  battle  of  Ramillies  in  1706.     Population,  19,000. 

ALPACA  is  a  name  applied  generally  to  several,  allied 
South  American  wool-bearing  animals,  but  more  properly 
restricted  to  one  of  the  ispecies.  It  is  further  used  to  dis- 
tinguish the  wool  obtained  from  these  animals,  and  the 
woven  textures  manufactured  from  the  wool  are  also  known 
as  alpacas.  The  alpacas  or  llamas  are  natives  of  the  lofty 
table-lands  and  mountain  range  of  the  Andes  in  Peru  and 
Chili,  and  in  that  region  of  the  globe  they  long  occupied  the 
position  held  in  the  Old  World  by  their  congeners  of 
larger  size,  the  camels.  To  the  ancient  Peruxians  the  llamas 
were  the  only  available  beasts  of  burden  and  wool-bearing 
creatures,  just  as  to  the  present  day  the  camel  is  to  the  tribes 
of  the  Asiatic  deserts.  The  camel  (Camelus)  and  the  llama 
(Auchenia)  form  the  two  existing  genera  of  the  family 
Camelidae;   and  thus  in  a  zoological  sense  also  the  one 
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represents  tlie  o&er  in  different  regions  of  tlie  earth.  A 
great  deal  of  doubt  and  confuaion  has  existed  as  to  the 
number  of  species  into  which  the  llamas  can  be  divided — a 
▼eiy  common  occurrence  in  dealing  with  domesticated  or 
semi-domesticated  creatures.  Most  authorities  dow,  how- 
OTer,  agree  in  r^rding  them  as  separable  into  four 
species,  following  the  classification  of  Von  Tschudi,  whet 
has  ^Ten  much  careful  consideration  to  the  aubject.  The 
species,  according  to  that  naturalists  are  the  llama  (luchenia 
lama),  the  huanaco  or  guanaco  {A.  huanaco),  the  alpaca,  or 
paco  (a.  paco),  and  the  vicugna  {A,  vicvnnfi^)  The  ^o 
first-named  species  are,  or  Tather  were,  more  valued  as 
beasts  of  burden,  and  for  thep:  flesh,  than  as  sources  of 
wool,  being  able  to  bear  from  12D  to  150  lb  burden  over 
long  distances  tlaily.  The  guanaco  attains  a  size  not  much 
less  than  our  red  deer;  and  is  the  larjgest  and  most  widel/ 
spread  of  all  the  species,  being  found  from  the  equator 
southward  to  Patogonta.  The  llama  is  next  in  size,  but 
its  habitat  is  limited*  to^the  loftier  mountains  of  North 
Peru,  Although  both  species  yield  a  serviceable  quality  of 
wool,  which  is  used  by  the  Peruviana  and  found  in  com- 
merce, it  is  chiefly  to  the  alpaca  we  owe  the  supply  of 
wool  imported  into  this  coi«ntry  under  that  name.  The 
alpaca  is  considerably  smaller  than  either  the  llan^a  or  the 
guanaco,  but  in  general  outline  all  the  species  resemble 
each  other.  In  its  native  condition  the  alpaca  ranges 
between  lO^uid  ^0^  S.  lat,  from  the  centre  of  Peru  into 
Bolivia,  not  doming  lower  down  in  vertical  distribution 
than  between  8000  and  9000  feet  above  the  ^ea-leveL 
At  and  above  these  heighta  it  lives  in  herds  In  a  semi- 
domesticated  condition,  being  only  driven  into  the  villages 
to  be  shorn.  The  wool,  which  varies  in  length  froni  2  to 
6  inches,  is  of  a  veiy  lustrous  and  fine  quality,  and  is 
mostly*  white,  black,  or'  grayi  shades  of  brown  or  fawn 
being  rarer.  The  vicugna  is  a  much  rarer  animal  than 
the  alpaca,  being  found  sparsely  scattered  from  Ecuador, 
throughout  Peru,  into  Bolivia,,  but  seldom  descending 
under  13,000  feet  above  the  sea-leveL  It  is  about  the 
same  size  as  the  alpaca,  and  yields  an  exceedingly  delicate 
wool,  varying  in  colour  from  a  reddish  yellow  to  a  dull 
white.  It  IS  usually  worth  about  twice  as  much  aa 
alpaca,  and  is  greatly  valued  for  fine  felts. 

There  is  evidence  of  these  animals  having  been  held 
domesticated  and  used  for  their  wod  in  their  native  rctgioUS 
from  remote  antiquity,  fiemains  of  clothing  made  from 
alpaca  wools  )iave  been  found  in  the  graves  €dE  the  Incas; 
and  when,  in  the  early  part  of  the  16th  centuiy,  Europeans 
first  visited  Peru,  these  animals  formed  the  jchief  wealth  of 
the  natives,  being^  the- carriers  of  their  commerce  as  well  as 
the  main. source  of  their  food  and  clothing.  Small  quan- 
tities of  the  wool  were  occasionally  met  with  in  English  com- 
merce; but  it  was  not  tiU  1836  that  it  became  established 
as  a  regular  trading  commodity  with  Europe.  In  that  year 
Mr  (now  Sir)  Titus  Salt,  a  wool-broker  and  manufactider 
in  Bradford,  purchase^  a  quantity  he  met  with  in  a  Liver- 
pool warehouse  at  8d.  pe^  lb,  and  set  himself  to  discover 
its' capabilities.  T^e  amount  and  manner  of  hid  success 
will  be  described  in  the  articles  Wool  and  WoBansD 
Manufactures;  it  need  only  be  remarked  here  that  his 
experiments  have  resulted  in  making  alpaca  a  staple  second 
in  importance  to  wool,  and  so  creating  an  industry  of 
great  and  rapidly  increasing  dimensioiis.  The  success  of 
his  experiments  led  to  the  erection  of  his  great  manu- 
facturing establishment  of  Saltaire,  in  which  upwards  of 
3000  hands  are  employed  in  the  alpaca  manufacture.  The 
quantity  of  alpaca  imported  into  England  from  1836 — the 
year  of  Sir  Titus'  Salt's  first  experimental  purchase — to 
1840,  averaged  560,800  lb  yearly,  which  sold  at  about 
lOd.  per  tb.  In  1852  the  imports  had  risen  to  ;2,186,480 
lb.  and  the  price  advanced  to  2s.'  6d.  per  fi>.     In  1864  the 


imports  amounted  to  2,664,027  lb,  and  in  1872  ^mn 
3,878,739  lb;  the  value  of  av^irage  qoalities  hoag  from 
2s.  6d.  to  2s.  lOd.  per  fi>.  The  introda<^on  of  themioiu 
species  of  llama  into  Eulope  has  been  frequently  vged. 
Qeoffrey  St  Hilaire  and  othei  French  natoralistB  hsnsg 
specially  pointed  out  the  desirability  of  their  introdncdoD 
into  IVance,  and  at  one  time  a  herd  existed  in  tlie 
Pyrenees;  bilt  in  Europe  the  creatorea  must  be  still  r^ 
garded  as  buriqfiities  of  zoological  collections  In  1859 
systematic  and  costly  attempts  were  made  to  aodimatiio 
the  a^ca  in  our  Australian  colonies  by  Mr  Ledg^,  a  gen- 
tleman who  had  devoted  many  years  to  observation  of  the 
conditions  of  life  of  the  animal  At  first  the  ezpeiiment 
presented  most  encouraging  prospects;  the  herds  oontinwd 
healthy  and  increased  in  numbers;  but  gradually  the  soktli 
influences  of  the  loss  of  their  native  mountam  clim&ta 
became  apparent, — ^the  creatures  drooped,  their  nmnben 
dwindled,  and  for  the  present  the  und^taking  mast  be 
regarded  as  a  complete  failure. 

ALP  AESLA^f  or  AXAN,  Mohaioied  Beh  Dkoxm,  tk 
second  sultan  of  the  dynasty  of  Seljuk,  in  Persia,  and  great- 
grandson  of  SeQuk,  the  founder  of  the  dynasty.  Heirai 
bomjn  the  year  1029  a.d.,  421  of  the  Hegira.  He  tssonied 
the  name  of  Mohammed  when  he  embraced  the  Mussokan 
faith;  and  on  account  of  his  military  prowess  he  obuifi&i 
the  surname  Alp  ArsUm,  which  signifiea  "a  valisbt  lioii' 
He  succeeded  his  father  Daoud  ^  ruler  of  Ehorassanb 
1059,  and  his  unde  Togrul  Bey  as  sultan  of  Oran  in  lO^s 
and  thus  became  sole  monar^  of  Persia,  from  the  iiTer 
Oxus  to  the  Tigris.  In  consolidating  his-  empire  and  s^ 
duing  contending  factions  he  was  ably  asaisted  by  NizQ> 
Al-Mulk,  his  vixier^  one  of  the  meet  eminent  statescea 
in  early  Mahometan  history.  Peace  and  aecority  l«2^ 
establilshed  in  his  dominions,  he  convolted  an  assembly  c^ 
the  states,  a&d  declared  his  son  Malik  Shah  his  heir  i:4 
successor.  With  the  hope  of  acquiring  immense  bootjin 
the  rich  temple  of  St  Basil  in  CsescS^  the  capital  cf 
Cappadocia,  he  placed  himself  at  the  head  of  the  Turkiti 
cavidiy,  crossed  the  Euphrates,  and  entered  and  plaode:^ 
that  city.  He  then  marched  into  Armenia  and  Oecrfj. 
which,  in  the  year  1064,  he  finally  subdued.  To  pas>^ 
the  Qeoreians  for  the  brave  defence  which  they  had  naifli 
and.  as  a  badge  of  their  humiliating  condition,  the  cooqaeic^ 
obliged  them  to  wear  at  their  ears  horsedlioes  of  iron.  Ic 
the'  year  1068  Alp  Arslan  invaded  the  Boman  empire 
the  seat  of  which  was  then  at  Const^tinopl&  The  Em^ 
Eomanus  i)ioge*«es,.  assuming 'the  command  in  peisai 
met  the  invaders  in  Cilicia.  In  thnee  several  cai^pa 
his  arms  wens  victorious,  and  the  Turks  were  forced  ta 
retreat  beyond  the  Euphrates.  In  the  fourth  he  adiu^ 
with  an  army  of  100,000  men  into  the  Armenian  terxitcTt. 
for  the  relief  of  that  country.  Here  be  was  met  hj  Alf 
Arslan;  and  the  sultan  having  proposed  terms  d  ^^i 
which  were  insiiltingly  rejected,  by  the  emperor,  a  bloci; 
and  decisive  engagement  took  place*  near  Malaikuid,  is 
which  the  Qreekis,  after  a  t^rible  slaughter,  were  toUiij 
routed.  Eomanus  was  taken  prisoner  and  condacted  ii^ 
the  presence  of  Alp  Arslan,  who  treated  him  with  ano^^ 
generosity.  A  ransom  of  a  million  and  an  annual  tribat£  cf 
3000  pieces  of  gold,  an  interinarriage  between  thefaoil'fi 
and  the  deliverance  t>f  all  the  captive  Muasulmans  in  tk 
power  of  the  Greeks,  having  been  agreed  to  as  the  teics 
of  peace  and  the  liberty  of  the  emperor,  Bomanas  v<9 
disMssed,  loaded  with  presents  and  respectfully  attezui^i 
by  a  military  guard.  He  was  unable,  however,  to  fol^ 
the  terms  of  the  treaty,  and  the  war  was  aecordir.;lv 
renewed.  At  this  time  the  dominion  of  Alp  Arslis 
extended  over  the  fairest  part  of'Aaia:  1200  ipnnces<f 
sons  of  princes  surrounded  his  throne,  and  200,000  8cldi<0 
were  ready  to  execute  his  commanda     He  now  decbrei 


A  L  P  — A  L  P 


599 


his  purpose  of  attempting  tlie  eonqnest  of  Turkestan,  the 
original  seat  of  hia  ancestora  After  great  preparations 
for  the  expedition,  he  marched  with  &  powerful  army,  and 
arrived  at  the  banks  of  the  Ozus.  Before  be  could  pass 
the  river  with  safety,  it  was  necessary  to  gain  possession 
of  some  fortresses  in  its  vicinity,  one  of  which  was  for 
several  days  vigorously  defended  by  the  governor,  Yussuf 
Kothual,  a  Kharizmian.  *He  was,  howeyer,  obliged  to  sur- 
render, and  was  carried  a  prisoner  before  the  sultan. 
Being  condemned  to  suffer  a  cruel  death,  Tnssuf  became 
incensed,  rushed  upon  the  sultan,  and  stabbed  him 
in  the  breast  The  wound  proved  mortal,  and  Alp  Arslan 
expired  a  few  hours 'after  he  received  it,  on  the  15th  Dec 
1072. 

ALFES,  the  name  of  three  departments  in  the  south- 
east of  France, — BaMe$  Alpes,  HauUi  Alpes^  ai^d  Alpe^ 
Maritimet. 

Basses  Alpbs  is  bounded  on  the  N.  by  the  dtfpartment 
of  Hautes  Alpe8>  on  the  R  by  the  kingdom  of  Italy  and 
the  department  of  Alpes  Maritinles;  on  the  8.  by  the 
departments  of  Yar  and  Bouches  du  Rhdne;  and  on  the 
W.  by  those  of  Yaucluse  and  Drdme.  It  extends  at  the 
widest  points  90  miles  from  N.E.  to  S.W.,  and  70  from 
K  to  W.,  and  contains  an  area  of  2680  square  milea  Its 
surface  is  mountainous,  especially  on -the  north-east,  where 
offshoots  of  the  Maritime  Alps  penetrate  into  the  country, 
rising  near  the  river  Ubaye  to  an  elevation  of  over 
9000  feet  above  the  level  of  the  sea.  With'  the  excep- 
tion of  the  south-eastern  comer,  which  is  drained  by 
theVar,  the  whole  department  is  in  the  basin  of  the 
Durance,  which  for  ^  considerable  distance  separates 
Basses  from  Hautes  Alpes,  but  eventually  strikes  south- 
ward through  the  former.  Its  chief  tributaries  are  the 
Buech  and  the  Jabron  on  the  right,  and  the  Ubaye,  the 
Bl^one,  the  Asse,  and  the  Verdon  on  the  left  The  climate 
in  the  mountainous  districts  of  the  north  is  cold  and 
variable.  The  soil  there  is  poor,  but  it  is  cuUij^ated  with 
great  industry  —  producing  rye,  oats,  barley,  potatoes, 
and  timber.  In  the  south  and  south-west,  however,  where 
the  country  is  comparatively  flat,  the  temperature  is  milder 
and  the  soil  more  fertile;  here  plums,  almonds,  apricots, 
peaches,  and  other  fruits  are  produced  in  large  quantities, 
as  well  as  wine  of  an  excellent  description,  chiefly  for  home 
consumption.  Considerable  numbers  of  cattle,  sheep,  goats, 
and  pigs  are  reared  in  the  Basses  Alpes,  besides  which 
many  flocks  of  sheep,  from  Var  and  Bouches  du  Rhdne^ 
are  pastured  during  summer  in  the  upper  valleys  of  the 
department  Game  is  abundant.  There  are  mines  of  lead 
and  other  metals  of  some  value  The  manufactures  are 
few  and  of  litde  importance,  the  chief  being  leather, 
coarse  woollen  cloths,  cutlery,  earthenware,  and  paper. 
Basses  Alpes,  one  of  the  departments  formed  out  of  ancient 
Provence,  is  divided  into  five  arrondissements — Digne,in  the 
centre;  Barcelonnette  and  Castellane,  on  the  east;  Sisteron 
and  Forcalquier  on  the  west;  which  together  contain  30 
cantons  and  251  communes  Digue  is  the  capital  and 
the  seat  of  a  bishop,  whose  diocese  is  co-extensive  with  the 
department ;  and  among  the  other  towns  are  Barcelonnette, 
Castellane,  Sisteron,  Forcalquier,  and  Manosque.  Popu- 
lation (1871),  139,332. 

Hautes  Alpes  is  bounded  on  the  N  by  the  depart- 
ments of  Is^re  and  Savoir;  on  the  EL  by  the  kingdom 
of  Italy;  on  the  S.  by  the  department  of  Alpes  Basses; 
and  on  the  W.  by  that  of  Drdme.  It  extends  nearly  80 
miles  from  N.E.  to  S.W.,  and  contains  an  area  of  2158 
square  miles.  Its  surface  is  very  mountainous,  being  tra- 
versed in  all  directions  by  the  Cottian  and  Dauphin^  Alps, 
which,  in  Mont  Pelvoux  and  other  peaks,  rise  to  an  eleva- 


tion of  about  13,000  feet  aboive  the  sea,  the  highest  smn* 
mits  in  France.  The  Drac,  flowing  northwards  into  the 
Is&re,  and  the  Durance,  with  its  tributaries  the  Gnil  and 
the  Buech,  are  the  chief  rivers  of  Hautes- Alpes.  The 
climate  is  cold  in  winter,  and  in  summer  variable;  the  soil 
is  barren,  yielding  only  oats,  barley,  potatoes,  lye,  and 
timber,  except  in  a  few  favoured  valleys,  where  wine  of 
a  fair  qualil^  and  fcuits  of  various  kinds  are  produced. 
Large  numbers  of  sheep  and  other  domestic  animals  are 
reared  or  pastured  in  the  department  Game,  both  large 
and  small,  is  found  in  great  abundance.  The  mines 
produce  l^id,  copper,  iron,  iMid  other  metils.  There  are 
no  manufactures  of  any  commercial  importance,  although 
some  leather,  coarse  woollen  doth,  hats,  woodwork,  and 
iron  wares  are  made.  Hautes  Alpes,  a  part  of  the  old 
province  of  Dauphin^  is  divided  into  three  arrondisse- 
ments:  Gap  on  the  west,  Embrun  on  the  south-east^  and 
Brian^on  on  the  north-east,  with  24  cantons  and  89  com- 
munea  The  capital  is  Gap,  the  seat  of  the  bishop ;  Em- 
brun  and  Briancon  being  Uie  only  other  towns  of  any  siiei 
Population,  118,898. 

Alpes  Masitdies,  bounded  on  the  N.  by  Basses  Alpes 
and  the  kingdom  of  Italy,  which  also  forms  its  boundary 
on  the  £. ;  on  the  S.  by  the  Mediterranean  Sea;  and  on 
the  W.  by  Var  and  Basses  Alpes.  It  extends  at  the 
widest  points  55  miles  from  N.  to  S.,  and  50  from  £.  to 
W. ;  and  contains  an  area  of  1517  square  miles.  The 
surface  of  this  department,  like  that  of  the  two  former,  is 
more  or  less  mountainous,  branches  of  the  Maritimes  Alpes 
covering  the  greater  part  of  the  lerritory.  It  is  watered 
by  the  Roya,  the  Paillon,  the  Var  (with  itd  tributaries  the 
Tm^  and  the  Esteron),  the  Loup,  and  the  Siagne.  The 
climate  is  on  the  whole  warm  and  gentle,  except  among 
the  higher  mountains;  while  the  mildness  of  the  tempera- 
ture along  the  shores  of  the  Mediterranean  has  made  that 
portion  of  the  department  a  favourite  resort  for  invalids. 
The  upper  valleys  and  mountain  slopes  are  chiefly  devoted 
to  pasture  f orsheep,  being  ill-suited  for  cultivation,  although 
a  little  barley  and  maize  is  grown ;  the  richer  districts  of  (he 
south  produce  fruits  of  various  kinds,  tobacco,  honey,  and 
flowers,  used  in  the  making  of  perfumes.  The  other  manu- 
factures are  of  dried  fruits,  oUveoil,  preserved  anchovies 
and  sardines,  silk,  soap,  and  paper.  Alpes  Maritimes  is 
divided  into  three  arrondissements — Orasse  and  Nice  on 
the  south,  and  PUget  Th^niers  on  the  north,  containing 
25  cantons  and- 146  communes.  The  arrondissements  of 
Nice  and  Puget  Th^niers  constitute  the  bishopric  of  Nice ; 
Grasse  belongs  to  that  of  Fr^jus.  Nice  is  the  capital;  and 
among  the  other  towns  are  Mentone,  Villafranche,  Grasse, 
Antibes,  Cannes,  and  Puget  Th^niera  The  Maneilles, 
Nioe,  and  Ventimille  railway,  skirting  the  coast,  connects 
Cannes,  Antibes,  Nice,  and  Mentone,  and  joins  an  Italian 
line  whidi  affords  direct  railway  communication  with 
Genoa.  The  department  of  Alpes  Maritimes  was  formed 
in  1860  from  the  territory  of  Nice,  which  had  been  ceded 
to  F'rance,  together  witl^  Mentone  and  Roccabruna,  pur- 
chased from  Uie  Prince  of  Monaco,  and  the  arrondisse- 
ment  of  Grasse,  transferred  from  Var.  It  had  a  popuU- 
tion  of  119,037  in  1871. 

ALPHA  and  OMEGA  (A  and  O},  the  first  and  k^t 
letters  of  the  Greek  alphabet,  frequently  employed  to 
symbolise  the  idea  of  completeness  or  infinity.  They  are 
used  as  a  designation  of  himself  by  the  speaker  in  Rev.  i 
8;  XXL  6;  xxiL  13.  In  the  last  passage  the  speaker  is 
undoubtedly  Jesus  Christ  In  the  symbolism  of  the  early 
church  A  and  Q,  combined  with  a  cross  or  with  the  mono- 
gram of  Xpurro«,  represented  Christianity,  or,  more  speci- 
fically, faith  in  the  divinity  of  Christ 
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BY  an  alphabet  we  mean  a  list  of  symbols  wkiek  repre> 
sent  conventionalJy  to  the  eye  the  sounds  which  are 
heard  in  the  speech  of  a  nation.  An  alphabet  will 
therefore  be  perfect  if  the  number  of  its  symbols  exactly 
eorresponds  to  the  number  of  simple  sounds  which  ara 
commonly  distinguishable  in  the  spoken  language  Bui 
this  perfection  has  probably  never  yet  been  reaSied :  all 
known  alphabets  have  failed,  either  by  defect^  i,e.,  from 
not  representing  all  the  simple  sounds;  or  by  redundancy, 
in  having  more  than  one  symbol,  for  the  same  sound. 
They  must  also  necessarily  become  imperfect  by  lapse  of 
time.  No  nation  keepe  the  sound  of  its  language  unaltered . 
through  many  centuries:  sounds  change  as  well  as 
grammatical  forms,  though  they  may  endure  longer,  so 
Chat  the  symboB  no  longer  retain  Uieir  proper  values; 
often,  too,  several  different  sounds  come  to  be  denoted  by 
the  same  symbol ;  and  in  strictness  the  alphabet  should  be 
changed  to  correspond  to  all  these  changea  But  little 
inconvenience  is  practically  caused  by  the  tacit  acceptance 
of  the  old  symbol  to  express  the  new  sound ;  indeed^the 
change  in  language  is  so  gradual  that  the  variation  in  the 
values  of  the  symbob  is  imperceptible.  It  is  only  when 
we  attempt  to  produce  the  exact  sounds  of  the  English 
language  less  than  three  cisnturies  ago  that  we  realise  the 
fact  that  if  Shakespeare  could  now  stand  on  our  stage  he 
would  seem  io  us  to  speak  in  an  unknown  .totague ;  though 
one  of  his  plays,  when  written,  is  as  perfectly  intelligible 
BOW  as  then.  Such  changes  of  sound  are  most  developed 
in  countries  where  many  different  dialects,  through  eon- 
quest,  immigration,  or  otherwiw,  exist  side  6y  side :  they 
are  checked  by  the  increase  of  education  and  by  facility  of 
locomotion — ^both  of  which  causes  tend  to  assimilate  all 
dialects  to  that  one  which  by  somelucky-chance  has  become 
the  literary  speech  of  the  nation. 

The  term  alphabet  has  come  to  as  from  the  LaliD 
olphabetum,  which,  however,  occurs  in  no  prOse  writer 
before  Tertullian.  It  could  not  have  been  used,  for 
metrical  reasons,  by  Juvenal,  when  he  wi^te,  "  Hocdiscont 
onmes  ante  alpha  et  beta  puell®  " — their  a  b  a  But  there 
is  no  reason  why  it  should  not  hikve  existed  earlier :  the 
word  was  borrowed  from  the  Greek,  as  seems  cl^ar  from 
the  compound  avaX^fydpriroi,  which  is  as  old  a»  the  comedian 
Philyllius  (Meineke,  Cam.  Frag,  iL  857),  and  he  was  aHve 
In  392  B.O.  It  does  not  seem  likely  that  this  compound 
i4jectivo  would  have  been  coined  if  the  noun  itself  had 
dot  already  e'xisted  in  the  same  sense  wUch  it  now  bears^ 

The  symbols  of  %  our  alphabet  are  nearly  those  of  the 

[Atin ;  these  in  their  turn  were  borrowed  from  a  Qroek 

Jphabet;   and  there    seems  no  feasonable  ground  for 

kmbting  the  common  tradition  that  the  Greeks  derived 

heir   characters  from  a  Phoenician  souree.      All  these 

i^rrowings  will  be  fully  described  hereafter.      At  this 

jpint  absolute  certain^  ends:     We  cannot  prove  to  do- 

^nstration  the  origin  of  our  alphabet ;  but  positive  facts 

IkI  analogical  arguments  may  be  adduced  which  enable 

|.to  attain  a  very  high  degree  of  probability.     It  is  now 

Mnmonly  believed  that  the  characters  were  originally 

Wroglyphics,  and  in  that  ultimate  foroi  were  devised  ib 

b^t.      There,  for  convenience  of  writing,  they  took  a 

Epler  form  (called  hieratic).     In  this  sl^pe  ihey  Were 

rrowed  by  the  Phoenicians;   and  thus»  in  th^  long 

irse  down  to  os,  they  pasBsd  gradually  from  being  the 

[ttea  axpression  of  an  idea  into  the  writtsn  expression 

h  of  a  single  sound.     It  is  true  that  the  proof  is  not 

lar  throughout :  sometimes  the  links  are  feeble^  and  here 

have  to  employ  the  analogy  of  otheir  langoflfea^  in  whieh 


the  particular  step  which  we  want  to  prove  has  on* 
doubtedly  been  made  under  similar  circumstances.  Still, 
it  may  with  some  truth  be  said  that  we  can  only  prove  th» 
possibility  of  such  a  process,  while  any  p;iven  alplubet  may 
have  had  a  perfectly  independent  origin ;  the  Phoenician 
alphabet  stay  have  been  developed  in  Phoenicia  itself,  and 
never  been  hieroglyphic  at  all  But  this  is  very  difBcuh 
to  conceive.  The  a  priori  argument  for  the  derivation  of 
phonetic  from  hieroglyphic  characters  is  strong.  Hiero; 
gljrphics  have  unquestionably  been  the  first  attempt  of 
many  qations  in  a  rude  state  to  record  their  thoughts  in  a 
permanent  and  universally  intelligible  fonn.  It  is  also 
certain  that  these  hieroglyphics  have  undergone  progressive 
degradation  of  shape,  so  that  their  visible  connection  with 
the  thing  signified  was  often  lost;  they  became  in  many 
cases  the  expression  of  those  combinationi  of  sounds  by 
which  the  things  were  denoted  in  the  spoken  language^ 
though  they  stiU  generally  retained  their  original  value  as 
well  Here,  at  aS  events,  a  certain  connectipn  between 
hierogljrphics  and  sounds  establishes  itself ;  and  a  priori  it 
is  more  probable  that  all  alphabets  should  have  derived  the 
single  sounds  of  which  they  consist  from  hieroglyphics, 
throng  the  medium  of  their  derived  phonetic  values,  than 
that  any  alphabet  should  have  been  produced  independently 
of  hieroglyphics  (which  are  admitted  to  have  existed),  by 
some  azbitiary  process  of  formation  for  which  absolutely 
no  testimony  can  be  adduced.  As  we  have  said  above, 
such  a  process  is  not  impossible,  and  may  be  true  for  any 
particular  alphabet ;  but  the  opposite  .theory  has  the  most 
internal  probabflity  and  all  the  evidence  of  which  the  case 
admita  Against  this  it  seems  insufficient  to  urge  (as  has 
been  done)  th^t  there  exist  upon  earth  savages  who  have 
never  developed  any  ailphabetio  writing  out  of  their  rude 
attempts — a  fabt  which  may  be  readily  granted ;  or  that 
civilised  men  often  return  to  the  simple  methods  employed 
by  uncivilised  natbns,  such  as  cutting  notches  on  sticks  or 
tying  knots  in  strings— such  return  being^  apparently 
adduced  to  prove  that  two  totally  different  methods  of 
expression  caa  coexist  without  there  being  any  tendency 
to  pastf  from  one  to  the  other;  nay,  it  is  added  that  in 
EJgypt  the  hierogljrphie  and  tae  common  (or  demotic) 
character  did  certeinly  exist  side  by  side ;  and  if  the  latter 
were  borrowed  from  Uie  former,  It  would  have  superseded 
ity  which  it  did  not  da  Now,  in  answer  to  this,  reasons 
will  appear  shortly  why  the  hieroglyphic  characters  lingered 
so  persiBtentiy,  even  when  the  Uter  phonetic  character  was 
in  common  use— nay;  in  the  very  same  inscription  or  docu* 
ment  with  the  hieroglyphic;  Still,  the  aigument  would 
have  some  weight  if  it  were  not  groi^ided  on  the  false 
assumption  that  the  demotic  alphabet  was  a  purely  phonetic 
one»  totally  unconnected  with  its  more  aged  rival  But 
modem  research  hito  proved  incontestably  that  the  demotio 
characters  can  be  traced  back  to  their  original  hieroglyphic 
shape  throu^  the  medium  of  the  hieratic ;  in  fact,  that 
the  combrous  hieroglyphics  were  successively  put  into 
mors  and  more  abbreviated  d^pes,  for  convenience  of 
writing,  as  its  use  increased. 

Exduding,  then,  attempts  of  savages  such  as  have  been 
mentioned  above,  which  were  neiSier  durable  nor  in- 
telligibls  enough  to  make  them  (d  service^  except  for  the 
smallest  nninber  of  men  during  the  most  limited  time- 
excluding  these  as  not  deserving  the  tiame,  we  derive  all 
real  writing  from  hieroglyphics,  such  hieroglvphics  being 
either  pure^  pictorial,  the  expression  of  visable  objects  in 
the  external  world:  or  symbolic,  when  some  external 
I  ol^t  is  oonvenlionslly  chosen  to  represeat  some  action  or 
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some  abstract  idea.  These  two  methods  were  probably 
nearly  contemporaneous  in  their  origin,  because  the 
iiecessity  of  Tvriting  at  all  supposes  a  considerable  advance 
in  civilisation,  and  therefore  a  considerable  development  of 
ideas.  To  this  system  as  a  whole  the  convenient  term 
ideograpky  is  now  genei:aUy  applied.  From  this  men  have 
passed  to  phonetic  writing,  firat,  apparently,  in  the  form 
of  tyllaJbum,  in  which  each  syllable  of  a  word  is  regarded 
as  an  independent  whole  and  represented  by  a  single  sigp ; 
then  from  this  to  alphabetism,  in  which  the  syllable  is  no 
longer  denoted,  by  an  indivisible  sypabol,  but  is  resolved 
into  vowel  and  consonant,  each  with  its  own  accepted 
fiign. 

It  seema  probable  that  all  known  alphabets  (with  one*  or 
two  possible  exceptions)  may  be  traced  back  to  four  or  five 
parents.  These  have  differed  much  in  fniitfulness,  but  all 
were  originally  hieroglyphic.  These  five  systems  of  writing 
are  the  Egyptian,  the  cuneiformi  the  Chinese,  the  Mexican 
or  Aztec,  and  the  curiously  cumbrous  characters  of  Yucatan 
and  central  America :  these  last  ma^y  be  seen  interspersed 
with  figurative  paLntuigs  in  a  f^icsunile  given  by  M.  de 
Rosny  at  p.  20  of  his  very  useful  little  summary,  Lts  Ecrir 
iures  Fiffuratwes  desDifferentsPeupUs  Anciens  et  Modernes, 
Of  these,  the  first  three  alone  can  be  said  to  have  had  any 
great  extension ;  and  the  first,  if  the  Phcenician,  and  by 
consequfince  the  European  alphabets,  were  derived  from  it, 
far  exceeds  in  importance  all  the  rest  together.  These 
systems  were  perfectly  independent,  and  developed  them- 
•elveSy  each  in  the  same  course,  but  in  its  own  manner,  and 
each  in  the  main  to  a  different  degree.  At  certain  points 
in*  their  history  all  but  one  became  crystallised,  and 
remained  to  shew  us  the  steps  by  which  the  progress  to 
phonetism  can  be  made.  We  do  not  propose  to  describe 
here  fully  any  of  these  systems  of  hieroglyphics.  We  are 
only  concerned  to  point  out  their  relative  degrees  of  de- 
velopment, their  deficiencies,  and  the  consequent  motives 
vrhich  must  have  impelled  men  by  degrees  to  the  produc- 
tion of  a  genuine  alphabet^ 

There  are  obvious  deficiencies  even  in  the  most  highly 
developed  hieroglyphics.  In  the  first  place,  they  must 
have  been  excessively  burdensome  to  the  memory.  They 
«peedily  lost  their  original  form,  which  was  in  most  cases 
too  cumbrous  to  be  retained  when  writing  became  frequent; 
their  pictorial  value  was  therefore  lost,  and  the  new  totm 
oould  not  generally  have  been  intelligible  to  a  learner,  who 
was  thus  obliged  to  acquire  by  memory  an  enormous 
number  of  symbols,  compared  with  which  even  the  Sans- 
'kiit  alphabet  may  be  regarded  as  easy.  Secondly,  it  is 
'iimpossible  by  hieroglyphics  to  express  grammatical  rela- 
tions :  the  order,  indeed,  in  which  the  symbols  are  placed 
may  denote  the  distinction  between  subject  and  object ; 
plurality  may  be  expressed  by  the  repetition  of  a  symbol ; 
jsome  even  of  the  relations  in  space,  denoted  in  more 
•Advanced  languages  by  cases,  may  be  pictorially  rendered ; 
but  all  these  helps  do  not  go  far  to  remedy  this  ob^ous 
want  Experience,  however,  shows  how  much  incon- 
venience a  nation  will  undergo  rather  than  make  any 
radical  change  in  its  phonetic  system.  We  )iave  only  to 
look  at  our  own  alphabet,  with  its  numerous  and  univer- 
sally confessed  deficiencies  and  redundandes,  and  then 

'Tk«  aatboritiM  referred  to  cbiefly  are  Endlicber  {Chinesischs 
<fnmiimtik)t  Opptrt  {BxpiditwnSeieni^/igiti  en  Misopotamie,  torn.  2), 
«nd  Bmaeea  {Mfypft  Ptacs  in  ffistory,  toI.  v.)  Frequent  mie  bu 
heea  made  of  De  Roei)7*e  book  neotioned  abore,  and  still  more  of  tbe 
JEtJoC  sm  ta  Fngf&Qotion  de  tA  lahabti  Phinicim  dans  FAncim  Monde, 
1)7  M.  fVaBeoU  Leoormaat,  of  wbicb  Ibe  fint  Toluine  only  bas  yet 
Appeared.  It  eoDtaioa  an  introdnction  to  bia  epecial  eubject,  in  wbicb 
ibe  laboQTt  of  CbanpoUion,  Toong,  Lepsiae,  Bbnsen,  De  Rot^^  in 
EgyptiaB  hieroglypkice,  and  of  Grotefend,  Rawlinson,  Hincke,  and 
Oppsrt,  among  tbe  eQneifom  charactered  are  ably  inmmaTiied,  and  set 
forth  with  n«ch  deaneea. 


remember  the  fruitless  attempts  which  have  been  aadi  to 
work  a  reform  in  it,  to  be  convinced  that  no  people  vili  d 
its  own  accord  stnke  out  a  thoroughly  new  system  of 
writing.  Such  revolutions  can  only  be  produced  by  the 
meeting  of  two  difierent  civilisations,  and  the  reception 
by  the  one  of  the  arts  and  ideas  of  the  other.  But  such  t 
meeting  may,  and  more  commonly  does,  only  8timolat«tlia 
inferior  race  to  some  partial  development  For  the  new 
ideas  new  names  are  required :  these  may  be  met&pkori' 
cally  represented  out  of  the  old  vocabuhuy,  as  when  the 
Romans  called  the  unknown  elephant  the  Lucanian  ox, 
and  of  course  wrote  it  so.  But  suppose  the  inferior  pecpla 
to  be  one  which  has  not  yet  advanced  beyond  hiero- 
glyphic writing;  their  simplest  and  most  obrioui  plin 
wiU  be  to  take  the*  strange  name,  and  express  it  by  those 
symbols  out  of  their  old  stock  which  denote  the  nearest 
sounds  to  that  of  the  name  required.  Such  symboU  theii 
cease  to  represent  ideas  only,  as  they  used  to  do  j  th^  e?6 
consciously  employed  to  represent  mere  sounds,  and  ihos 
arise  the  first  beginnings  of  phonetism.  A  good  example 
of  this  process  may  be  found  in  the  Axtec  (LenonnaDt^  L 
29;  Be  Rosny,  p.  19,  who  also  gives  othen).  ^ea 
Christianity  was  introduced  into  Mexico,  the  Lord's  Frajer 
was  reduced  to  writing  in  the  foUowing  manner  ^-T::) 
Mexican  symbols  nearest  to  the  two  syllables  dpaUrirm 
a  fla^  (sounded  asparUU),  and  arock  (<e</)  :  pater  wu  there- 
fore  represented  pictorially  by  a  flag  and  a  rock ;  we  cantct 
tell  whether  it  was  sounded  as  pan4€U,  or  only  ss  parte— 
the  nearest  possible  equivalent  in  the  Mexican  langoagt. 
which  has  -  no  r.  Similarly,  nosUr  was  phoneticsUy  reprr- 
sented  by  nochrteU,  pictorially  by  the  Indian  fig  {nocklw 
and  the  rock  as  bef  ora  Here,  then,  we  have  the  appH<£t:c2 
of  symbols  to  denote  sound  without  regard  to  the  origin:: 
sense ;  just  as  we  might  draw  the  figures  of  an  eye,  &  nv, 
and  a  horse,  and  convey  by  them  the  idea,  "  I  saw  a  horse.' 
The  A2tec  would  not  long  have  the  ideas  of  a  flag,  a  ro-i, 
and  a  fig  presented  to  his  mind  when  he  read  these  symbclsi 
and  so  the  first  conception  of  phonetism  was  gsined,  ths 
first  move  from  hieroglyphic  to  alphabetic  writing.  Ye: 
he  had  not  attained  the  first  real  step  in  the  progress--i.<i, 
syllabic  writing — ^because  if  he  had  decomposed  his  nn 
words,  pan  would  not  have  represented  to  his  mind  m^ 
so  much  sound — a  syllable  by  itself  meaningless :  itvonl^i 
have  given  him  only  the  idea  of  a  flag.  And  fnrUier  tha 
this  the  Aztec  language  did  not  pass :  probably  it  cs.^ 
reached  this  stage  incon&pletely  with  a  small  number  d 
words.  The  great  advance  to  syllabic  writing  is  t9  be 
•  found  elsewhere;  firqt  in  the  Chinese,  perhaps throa^ t^ 
accident  of  the  monosyllabic  nature  of  the  langusge;  bst 
with  a  clearly-developed  purpose  in  the  Anunaic  coneifara 
inscriptions. 

In  the  Chinese  written  character  we  find  a  consideral^e 
number  of  symbols  which  were  nnquestioiiably  st  £r<t 
pictorial  Though  but  veiy  slight  vestigtt  of  their  oiigirJ 
meaning  can  now  be*  seen  in  ^em,  yet  th^  can  be  tno^ 
back  to  older  forms  which  are  unmistakeaUe ;  and  th^ 
origin  is  further  attested  by  the  name  "  images,'"  vhkb 
the  Chinese  give  them^  as  distinguished  from  oSiers  jha 
they  call  "letters."  These  symbols  were  simple,  u^ 
demoted  very  ingeniously  natural  objects — ^the  son  f^T  * 
circle  with  a  dot  inside),  the  moon  (by  a  crescent  vith  ^ 
line  inside),  a  mountain  (by  three  peaks  side  by  side),  rais 

(by  drops  under  an  overarching  line),  a  child  (thai  n  )i 

a 'mother  ( ^rP,  a  figure  expressing  the  arms  and  bosoG 

effectively  enough),  &e.  Tliese  Byqbols  ooold  be  oomtisti: 
thus  the  symbols  for  water  and  eye  ocnnfaiiied  denoled 
tears,  an  ear  and  a  door  eipresse^  hearing  and  on^ 
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standing  r  but  such  combinationa  of  pure  hieroglyphica 
were  rare,  as  they  would  havd  been  liable  to  be  confused 
with  combinations  of  the  same  kind  used  in  a  different 
way,  as  will  be  seen  immediately.  '  There  were  also  some 
hieroglyphs  used  symbolically ;  'e,g.,  a  hand  to  denote  a 
workman,  the  two  valves  of  a  sheU-fiah  to  denote  friends. 
These  also  are  few  in  number,  and  not  very  ingenious. 
Last  in  this  class  come  some  symbols  which  are  essentially 
pictorial,  though  they  represent  no  visible  object;  e.^., 
••  above  "  was  expressed  by  a  dot  above  a  horizontal  line ; 
*'  below,"  by  a  dot  below  it ;  the  numerals  one,  two,  three, 

by  so  many  horizontal  lines ;  "  right,"  by  the  symbol  ^ 

** left,"  by  fC,  i:Q»    3o  far,  -^e  have  simpld  hieroglyphs, 

or  ideograms  (a  more  convenient  term), — ^pictorial  repre- 
eeotations,  expressing  not  merely  visible  objects,  but  also 
abstract  ideas,  and  even  actions ;  but  each  of  these  could 
also  have  the  phonetic  value  of  the  name  of  the  object 
which  it'  depicted. 

Distinct  from  these  are  the  'Uetters" — ^in  use,  though 
not  in  origin.  These  have  two  parts — one,  a  symbol  which 
vras  originally  an  ideogram,  and  which  could  still  be  used 
as  such,  but  which  in  this  particular  combination  lost  its 
ideographic  value,  and  retained  only  the  phonetic  value  of 
the  name  of  its  object ;  the  other,  an  ideogram,  which  laid 
aside  its  phonetic  value,  and  only  restricted  to  a  particular 
class  the  phonetic  symbol  which  it  accompanied.  Thus, 
for  example,  the  ideo^m  of  a  ship  had  also  the  phonetic 
value  tcheii--^.e.,  the  name  denoting  ship  in  the  spoken 
language  ;  the  Ideogram  of  fire  had  the  phonetic  value  hv6: 
these  two  symbols  combined  were  still  pronounced  tcheu, 
and  meant  the  flickering  of  flame.  The  second  symbol 
dropped  its  phonetic  value  altogether,  but  kept  the  generic 
idea  of  fire :  the  ship  was  lost,  but  the  idea  of  undulating 
motion  modified  that  of  fire,  and  the  complex  symbol  com- 
bined the  two  ideas,  with  the  one  sound  tcheu.  Similarly, 
the  ideogram  ship  and  speech  combined  expressed 
loquaci^,  and  this  in  the  spoken  language  was  also  tcheUy 
the  phonetic  value  of  the  symbol  for  speech  being  dropped, 
just  like  that  of  the  symbol  fire  above.  In  this  way  there 
are  ten  different  ideas  given  by  Endlicher  (p.  10),  all  called 
m  the  spoken  language  tcheu^  and  all  expressed  to  the  eye 
by  different  complex  symbols  formed  on  this  principle. 
These  symbols,  he  reckons,  form  at  least  ffths  of  the 
written  language. 

This  is  a  very  imperfect  sketch  of  the  Chinese  system 
of  writing,  and  into  the  history  of  the  *'  keys,"  which  indeed 
belong  rather  to  Chinese  lexicography,  we  do  not  propose 
to  enter.  But  it  is  enough  to  throw  light  on  some 
questions  connected  with  our  subject.  First  of  all,  we  set 
ideography  and  phonetism  existing  side  by  side ;  and  even 
the  same  symbol,  having  in  most  cases  (not  in  all)  either 
a.11  ideographic  or  a  phonetic  value  at  will.  Therefore,  in 
this  case  the  passage  from  the  one  system  to  the  other 
Riay  be  considered  as  certain ;  but  how  it  was  made  there 
is  not  sufficient  evidence  to  Show.  It  must  have  been 
earlier  than  the  combination  of  pure  ideograms  mentioned 
above.  It  was  probably  greatly  facilitated  by  the  Chinese 
being  a  monosyllabic  language ;  each  syllable  is  a  complete 
•word  in  itself,  expressing  a  complete  notion :  hence  the  idea 
of  completeness  and  individuality  would  attach  to  such  a 
combination  of  sound  more  easily  than  would  be  possible 
in  polysyllabic  language ;  and  it  would  seem  more  natural 
to  ^ive  that  sound  a  symbol  for  itself,  quite  apart  from  its 
ideographic  meaning.  Further,  as  tiie  whole  number  of 
single  syllables  of  which  the  language  consiste  is  only  450, 
the  effort  of  remembering  the  symbMols  could  not  be  great, 
And  the  memory  must  have  been  already  trained  in  that 


direction,  because  the  symbols  (even  in  their  ideographic 
acceptation)  had  lost  their  obviously  pictorial  character, 
and  must  have  been  kept  by  the  memory,  not  recognised 
each  time  by  the  eye ;  just  as  children,  in  learning  to  read, 
commonly  remember  short  and  familiar  words  as  a  whole^ 
without  analysing  them  into  the  component  letters. 

The  explanation  of  the  cumbrous  "  letters "  described 
above  is  simple ;  and  it  will  show  us,  secondly,  how  so  ap- 
parently monstrous  a  syst^  of  writing  could  be  maintained, 
and  has  been  in  its  essence  maintained,  down  to  the  present 
day.  With  so  few  radical  sounds  in  the  language,  it  was 
inevitable  that  many  different  objects  must  have  been 
expressed,  as  ideas  grew  and  multiplied,  by  the  same  .sound, 
as  we  saw  above  that  there  were  eleven  different  ideas 
(including  the  ship  itself)  all  called  tch€u.  These  co;ild 
be  distinguished  in  the  spoken  language  by  tone  or  accent, 
and  actually  were  so  distinguished.  But  how  were  they 
to  be  distinguished  in  writing  1  Now,  writing  is  but  the 
visible  exponent  of  language,  and  therefore  is  naturally 
formed  under  the  sanie  conditions — those  conditions  which, 
because  the  effect  is  obvious  while  the  reason  is  often 
difficult  to  detect,  we  vaguely  call  the  genius  of  the 
language:  and  it  must  accommodate  itself  to  the  defects 
as  well  as  the  strength  of  the  language.  There  is  an 
inherent  evil  in  Chinese  speech — inevitable  in* a  mono- 
syllabic language  with  a  limited  number  of  radicals — that 
the  same  combination  of  sound  should  serve  to  express 
many  different  ideas.  A  combination,  therefore,  of  tymboli 
is  absolutely  necessary,  which  shall  represent  to  th?  mind 
through  the  eye  the  fact  that  the  sound  which  is  heard 
has  changed  its  meaning  to  meet  that  of  another  sound 
which  is  not  heard^-that  tcfuu  no  longer  means  a  ship,  but 
means  the  flickering  of  flame,  or  something  else  quite 
different.  It  would  have  been  easy  enough  to  have  had 
different  symbols  for  the  different  meanings  of  tcheu  ;  but 
it  would  not  practically  have  been  so  convenient,  because 
it  would  not  have  represented  so  well  the  facts  of  the 
language  If  the  Chinese  had  chosen  in  their  speech  to 
do  universally  what  they  did  occasionally,  to  form  com- 
pounds like  "  ear-dooring "  for  "  hearing  "  a  thing,  the 
native  genius  for  pictorial  representation  would  have  pro- 
duced a  symbolism  which  might  have  supplied  all  its 
wants  down  to  the  present  day.  But  that  was  not  the 
bent  of  the  language ;  and  the  writing  therefore  remains 
to  the  prtsont  day  a  mixture  of  ideography  and  phonetism, 
and  is  perhaps  better  so.  Still,  a  great  deal  of  confusion 
is  possible.  In  modem  writing,  according  to  Endlicher,  each 
syllable  has  several  symbols,  partly  because  of  the  extra- 
ordinary number  of  meanings  belonging,  as  we  have  seen, 
to  each  combination  of  sound,  partly  from  considerations  of 
calligraphy,  because  it  is  not  every  symbol  which  will 
combine  neatly  with  every»other;  and  therefore  for  par- 
ticular combinations  sr  different  symbol  with  the  same 
phonetic  value  is  required,  so  that  the  shapes  of  the  mixed 
symbols  increase  in  number.  Also,  the  pictorial  symbols 
being  comparatively  few,  and  many  of  these  being  em- 
ployed phonetically  for  the  same  syllable,  it  is  obvious 
that,  with  the  growth  of  ideas,  many  new  63rmbols  must 
have  been  required.  To  meet  this  want,  the  mixed 
symbols  so  often  mentioned  were  employed  purely  phon^i- 
cally,  each  in  new  combination  on  the  old  principle  with 
an  ideogram,  whose  meaning  was  disregarded.  Generally 
these  symbob  kept  their  phonetic  worth,  but  sometimes  in 
combination  with  particular  ideograms  they  change.  Thus 
we  see  a  double  evil  arise  in  the  language.  Not  only  have 
we  several  symbols  for  each  combination  of  sound,  but 
also  the  same  symbol  can  under  certain  circumstances  have 
different  phonetic  values.  But  the  difllculties  thus  caused 
seem  greater  to  a  stranger  than  to  a  native;  and  the 
Chinese  have  never  been  moved  thereby  to  exchange  theii 
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picturesque  but  unwieldy  system.  The  impure  syUabism 
marked  out  for  them  by  the  genius  of  their  hmguage  has 
been  their  furthest  development.  It  was  reserved  for  the 
Japanese  to  borrow  the  cSiinese  characters,  and,  expelling 
aU  ideographic  associations,  to  employ  them  simply  as 
syllables,  thus  ad\^cing  to  a  pure  syllabic  writing.  This 
borrowing  and  extension  of  a  system  .by  a  foreign  nation 
will  be  more  fully  dwelt <upon  hereafter.  It  should  perhaps 
be  added  that  the  expression  of  many  different  senses  by 
one  symbol,  which  has  so  largely  modified  the  Chinese 
writing,  is  not  peculiar  to  monosyllabic  language.  It  is 
found  in  all  languages,  though  not  to  the  sarnie  extent : 
roots  of  different  sense  have  been  worn  down  by  phonetic 
decay  till  Ihey  reach  the  same  form,  and  this  cause  may 
have  operated  to  some  extent  in  China,  though  it  cannot 
have  been  very  important 
The  cuneiform  writings  so  called  from  the  wedge-like 

sh^ipe  of  the  characters,   |   or  ▼ ,  which  compose  it^  was 

employed  by  different  nationalities.  '  It  was  first  deci- 
phered by  Qrotefend  on  inscriptions  of  PersepoUs,  and 
was  found  to  be  the  exponent  of  the  Aryan  spoken 
by  the  conquering  Persians,  which  belonged,  as  is  weU 
Imown,  to  the  Indo-Europeaa  family  of  languagea  But 
cuneiform*  inscriptions  in  three  languages  were  found  on  a 
monument  at  Behistun:  the  first  was  the  Persian,  and 
much  the  simplest  in  form;  the  second  and  third  were 
composed  of  elements  of  the  same  shape  in  much  more 
unwieldy  combinations.*  It.  was  obvious  that  the  three 
inscriptions  were  identical  in  meaning,  but  in'  different 
languages;  and  principally  by  the  help  afforded  by  recur- 
ring proper  names,  whose  value  could  be  compared  with 
the  known  values  in  Persian,  the  characters  of  the  last  two 
inscriptions  were  deciphered,  and  found  to  belong,  one  to 
the  language  of  the  Assyrian  and  Babylonian  subjects  of 
Darius,  the  other  to  the  old  Scythian  population  of  Media, 
who  used  a  Turanian  speecL  Other  languages,  the  t>ld 
Armenian  and  that^of  Susa,  were  found  literwards  to  be 
represented  by  the  same  characters;  and  to  these  diffe]:ent 
systems  the  collective  name  Anarien  (%.e.  non- Aryan)  has 
been  given  by  French  writers  (Oppert,  &a),  to  distinguish 
them  from  the  Aryan-Persian,  which  is  a  purely  phonetic 
character. 

It  seems  clear  that  the  origin  of  this  system  was 
Turanian,  and  that  it  was  borrowed  by  tibo  Semitic  races 
who  used  it  It  was  originally  hieroglyphic,  though  the 
stiff  combioations  of  wedges  give  but  Uttle  indication  of 
such  an  origin.  But  both  in  Assyrian  and  Babylonian 
there  is  an  older  character  and  a  newer  one,  and  the  older 
forms  can  again  be  traced  back  to  a  still  more  archaic 
shape,  which  was  unquestionably  the  original  of  both,  and 
which  is  not  cuneiform,  but  composed  of  straight  lines  only.' 
These  show  little  of  the  brilliancy  of  invention  of  the  Chinese; 
they  seem  to  appeal  to  the  reason  rather  than  to  the  eye; 
they  are  obviously  intended  to.  recall  the  image  of  the 
object,  but  they  must  have  been  first  explained  in  order 
to  be  intelligible  at  all,  and  then  they  might  be  remembered. 


For  example,  a  house  was  denoted  by 


;  a  town  by 


Neither  of  these  are  symbols  which  will  be  intelli- 
gible as  soon  as  seen  by  a  person  who  has  not  been  taught 
them.  This  is  probably  due  to  the  fact  that  they  were 
produced,  not  by  the  hair-pencQ  of  the  Chinese,  but  by  the 
chisel;  they  were  intended  to  be  written  on  rock,  and  for 
this  straight  lines  are  more  convenient ;  and  the  wedge 
shape  ^hich  they  assumed  afterwards  may  be  explained 

^  A  part  of  this  trilingual  inBcription  la  printed  in  I>a  Rosny*a 
Xcritures  Ftguratives^  p.  70. 

•For  specimens,  see  Oppert,  toL  IL,  p.  68. 


by  the  ease  with  which  it  caa-  be  made  bj  two  atroka  of 
the  chisel — perhaps  no  other  figure  so  dear  csnbei  produoBd 
with  such  facility. 

This  system  seems  to  have  reached  syUabism  before  it 
was  adopted  by  the  Aramaic  peoples.  But  the  syllshism 
was  stdll  mixed  up  with  ideography,  just  as  we  have  Men 
was  the  case  in  China — that  is,  the  same  sysuhol  denoted 
ideographically  the  object,  and  phonetically  the  sound,  of 
the  name  of  &e  object;  as  though  in  En^Uah  we  should 
denote  by  the  symbol  B  both  the  insect  be$  and  the  sound  he. 
But  Uiere  is  a  difference  between  this  idiom  and-the  Chinese; 
it  was  polysylljabic,  whereas  Chinese  was  syllabic.  When, 
then,  the  name  of  the  object  contained  more  than  oaa 
syllable,  the  first  alone  was  taken  to  ^je  denoted  phoneti- 
cally by  the  symbol  The  evidence  fbr  this  is  small  in 
quantity,  owing  to  th^  scanty  remains  of  the  langusge  of 
that  Tukanian  element  of  the  Chaldee  nation  frofli  whidi 
the  cuneiform  writing  was  borrowed.  To  this  language 
the  name  Accadian  has  been,  given  hf  Dr  Hincks,  and 
this  name  seems  to  be  now  generally  received.  But  the 
Medo-Scytiiic,  mentioned  above,  which  is  a  ckselj-eoD- 
nected  dialect,  supplies  us  with  fonns  sufficiently  close  to 
the  old  Scythian  spoken  originally  by  all  the  Toranian  stock 
in  that  part  of  Ama.  Thus  one  symbol  in  Assyrian  denota 
ideographi<aLlly  Qod  and  phoneticdly  €m;  now  the  name 
for  Qod  in  Medo-Scythic  is  Afwap.  Another  denotes  a  city 
and  btU;  batin  is  a  city  in  Scyttuan.  Another  is  a  father 
and  a<;  in  Scythian  a  father  is  aUa.  (Oppeit,  ii  79; 
Lenormant,  L  41.)  This  evidence  will  doubtless  be 
strengthened  with  time,  but  even  now  it  ia  conduaiTe; 
and  the  principle  thus  established,  the  arbitnuy  selection  of 
the  first  part  of.  a  name  to  have  a  particular  phonetic  valae, 
seems  to  be  exactly  the  principle  which  we  ^ould  a  priori 
have  expected  to  find  if  we  had  tried  to  conceive  the 
possible  ways  in  which  ideography  oould  pass  into 
phonetism. 

The  confusion  which  was  occasioned  by  the  imperfedicB 
of  Assyrian  writing  was  immensely  increased  by  the  fact 
of  their  characters  being  borrowed,  not  indigemma,  as  in 
China.  There  is  first  of  all. the  obvious  difficulty  of 
adapting  Turanian  symbols  to  a  Semitic  language,  in  widtk 
the  short  vowels  were  not  written,  and  the  mA^nii^  of  the 
radical  group  of  consonants  in  any  particular-  plaoe  had  b> 
be.  determined  by  the  context  bistead  of  being  able  to 
retain  the  same  symbol  to  express  a  root  in  its  modified 
fonns,  e.ff.  in  the  coigugation  of  a  verb,  a  new  symbol 
would  be  necessaiy  for  each  person-form,  which  coold  be 
expressed  by  mere  vowel  change  in  the  root,  and  these  sym- 
bols might  be  totally  unconnected,  so  that  all  sense  of  the 
connection  of  different  parts  of  a  verb  would  be  lost  Thia 
is  bad  enough,  but  it  is  an  evil  inherent  in  the  bonowiag 
of  such  a  systeni  of  writing  to  expreas  a  language  whose 
genius  was  so  essentially  different  But  there  was  another 
evil,  much  greater,  which  might  have  been  SToadsd,  and 
was  not  This  is  polyphony — the  expression  ol  maej 
different  sounds  by  the  saine  symbol  When  the  Assyriaas 
took  an  Accadian  symbol,  they  should  have  taken  onJj 
its  phonetic  value,  or  one  of  them,  if  it  had  more  than  one, 
and  in  this  way  they  might  have  acquired  a  purely  syllahk 
character,  as  the  people  of  Susa  afterwards  actoally  did. 
But,  as  was  not  unnatural  at  the  time,  they  took  it  with  aS 
its  values,  ideographic  and  phonetic,  and  added  more  of  their 
own.     A  striking  example  given  by  Oppert  (li  85)  will 

make  thu  plain.     In  Accadian  this  symbol  t^M  was  As 

ideogram  for  an  open  hand,  doubtless  originally  in  a  moie 
elaborate  form. .  In  the  spoken  language  a  hand  was -called 
kurpi,  and  therefore,  by  the  principle  mentioned  above, 
this  symbol  had  also  the  phonetic  value  htr.  But  by  a 
metaphor  the  hand  symbol  had  the  further  jdecgrtffcic 
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^ues  of  semng,  possessing,  and  understanding.    To  seize 
in  the  spoken  language  xnu3t  have  been  mat,  or  something 
▼eiy  like  it  {vmid  occurs  in  this  ^euse  in  the  Scythian),  for 
this  phonetic  value  also  belonged  to  one  symbol     But 
further^in  Aocadian  a  mountain  was  called  kur;  suniiBe, 
hurra;  earth  was  mat;  to  go  was  mii;  atd  these  sounds, 
identical  or  nearly  identical,  were  eyery  one  expressed  by 
the  same  symbol,  which  thus  had  e^ht  ideographic  and 
two'phonetic  values,  ihcr-and  ma</ and  in  this  Wretched 
condition  it  was  taken*  by  the  Assyrians,  and  employed  by 
them  in  all  these  different  senses.     But  this  was  not  all. 
In  the  Assyrian  language  hur  was  the  name  of  a  furnace, 
and  mat  meant  to  die;  and  as  it  must  have  been  to  obtain 
«  visible  exponent  for  these  sounds  that  the  foreign*  symbol 
was  addpted,  both  of  these  ideas  were  necessarily  dex^oted 
by  it.    Again,  in  Assyrian,  ''to  understand"  was  pro- 
nounced as  nai,  and  to  ''  possess  "  was  ncd;  and  so  wore 
added  two  n^ore  phonetic  values  by  reason  of  the  meta- 
phoric  value  of  mat  in  Accadian.    Lastly  was  added  the 
phonetic  value  «^a^  because  that  was  the  Assyrian  name 
for  a  mountain,  which  we  saw  was  denoted  in  Accadian  by 
kur.     Thus,  when  an  Assyrian  came  upon  this  little  plain- 
looking  symbol  he  had  to  determine  whether  it  meant  the 
earth,  a  mountidn,  sunrise,  a.  furnace,  or  seidng,  possessing, 
understanding,  .going,  or  dying ;  or  whether  it  had  only 
one  of  the  phonetic  values,  hur^  mat,  $haJt,  nal,  or  not. 
And  a  large  list  of  other  symbols  is  given  by  M.  Oppert, 
which,  in  a  similar  way,  have  two,  three,  four,  and  even 
aiz  different  phonetic  values.    .It  may  seem  incrediUe  that 
a  people  under  stich  difficulties  should  ever- have  been  able 
to  express  what  they  wished  to  say,  much  less  to  understand 
what  was  written.     It  is  a  great  witness  to  the  strength  of 
the  feeling  which  must  have  existed  in  these  old  people 
that  ideography  was  the  natural  and  proper  method  of 
writing,  anii  phonetics  were  only  a  supplex^ent  to  eke  out- 
its  deficiencies.    To  us  such  a  feeling  is  at  first  incompre- 
hensible, but  after  such  an  example  we  cannot  doubt  its 
existence.    With  respect,  indeed,  to  the  difSrulty  caused 
by  one  symbol  having  many  ideographic  values,  we  have 
only  to  think  of  the  many  different  significations  expressed 
in  our  own  huaguage  by  the  same  combination  <tf  si)Und, 
vrithout  any  confosion  arising,  because  the  particular 
meaning  is  marked  out  by  the  context;  for  instance,  when 
the  one  sound  hut  denotes  a  cosjunction^  a  verb,  and  a 
noun  with  two  senses— one  original  and  one  derived,  but 
nowr  quite  different^--— we  should  therefore  only  see  in'  the 
Assyrian  an  aggravated  case  of  this  want  of  clearness. 
But  the  difficulty  is  much  more  serious  when  the  same 
symbol  has  different  phonetic  values;  and  much  help  can- 
not  have  been  obtained  from  the  grammatical  lists  which 
have  actually  been  dug  out  under  the  superintend^ioe  of  Mr 
Ijayard,  in  whidi  the  Assyrian  kings  state,  ^vowedl;^  for  the 
inSEtruction  of  their  subjects,  the  different  values  which  each 
symbol  could  possess.    (See  Oppert,  ii.  53.)    By  these  lists 
some  limit  might  undoubtedly  be  put  to  the  further  multipli- 
cation of  values  for  the  same  sign,  but  it  could  not  help  a 
reader  to  trace  which  of  all  the  authorised  values  he  was 
to   give  to  a  symbol  at  any  particular  time.    It  would 
appear  that  in  the  cuneiform,  as  unquestionably  in  the 
£^^rptian,  conventional  phonetic  symbols  could  be  used 
as  eomfdements  to  other  symbols,  whidi  might  represent 
ftn  idea  or  a  mere  syllable,  and  by  these  phonetic  comple- 
tnents  the  special  sense  could  bejdefined  with  some  approach 
to  exactness.    But  into  these  remedies  of  the  ills  of  poly- 
phony we  need  not  further  enter. 

It  is  far  beyond  the  scope  of  the  present  article  to 
describe  fully  the  development  of  hieroglyphism  in  Egypt, 
Ihe  country  in  which  the  last  step  to  alphabetisni — the 
iseparation  of  the  vowel-symbok  from  those  which  mark  the 
.^Dnsonants — was  undoubtedly  taken,  though  with  much 


faltering,  and  even  turning  back.  According  to  M.  Lenoiw 
Qiant,  the  Egyptians  passed  through  every  stage  which  w« 
have  already  seen  successively  reached  by  different  peoples] 
and  at  one  of  which  every  one  of  these  peoples  halted,  with* 
out  ever  achieving  for  themselves  the  triumph  of  alphabetio 
writing.  .  And  evidence  of  each  stage,  more  or  lees  diiitincti 
certainly  lingers  in  the  fjgyptian,  producing  an  extras 
ordinary  medley,  little  suited  for  popular,  or  even  literary 
use,  but  well  adapted  for  the  transmission' of  occult  records 
and  rituals,  the  purpose  for  which  the  Greeks  not  un* 
naturally  supposed  the  whole  hieroglyphic  system  to  have 
been  invented  by  the  priests.  As  we  have  already  dor 
.scribed  the  phenomena  oi  each  stage  with  some  fulness,  it 
is  jQot  necessary  to  do  more  here  than  to  indicate  their 
occurrence  in  Egyptian.  The  hierodMbs  themsdves  are 
certainly  the  finest  of  their  kind.  .Whether  they  represent 
the  full  contour  of  the  object  with  all  tBe  assistance  of 
vivid  colouring,  or  whether  they  are  simply  formed  by 
lines  which  convey  its  essential  charactel< — a  practice  which 
doubtless  owed  its  origin  to  the  increased  use  of  writings 
it  is  impossible  not  to  admire*  the  extraordinary  complete- 
ness of  the  representation.  Nothing  cab  be  more  perf  ecUy 
pictorial  than  the  portraiture  of  thediffeient  emotions,  each 
by  the  figure  of  a  man  affected  by  it :  the  position  ik  the 
body  and  the  gestures  of  the  arms  are  simply  perfect 
These  belong  in  the  main  to  the  $ymholie  use  of  the 
hieroglyphs :  this  use  we  saw  in  Chinese  was  but  slight; 
but  in  Egypt  it  was  immexise. .  "Thus^  the  sun,  with  rays 
streaiMng  from  it,  denoted  to  the  Egyptian  light  and  clear- 
ness ;  the  moon,  with  its  horns  turned  downward,  denoted 
the  month, — in  these  cases  the  cause  is  put  for  the  effect 
Sometime^  the  part  is  put  for  the  whole :  two  arms,  one 
holding  .a  shield  and  one  an  offensive  weapon,  express 
battle';  two  1^  with  the  feet  denote  movement,  forward 

or  l)ackward.  according  to  the  direction  of  the  feei^  J^  or 

^  ;  an  arm  holding  a  stick  denotes  fofoe.    Sometimes 

the  symbol  is  purely  metaphorical :  as  when  a  king  is 
expressed  by  a  bee ;  knowledge  by  a  roll  of  papyrus ; 
or  justice  by  the  feather  of  an  ostridi,  because  all  feathers 
of  that  bird  were  supposed  to  be  of  equal  length. '  Sueh 
symbols  are  clearly  of  later  origin  th^  the  other,;  they 
imply  the  existence  of  conyeutional  rules,  which  could 
acquire  currency  for  ineanings  quite  unintelligible  in  them- 
selves. These  symbolic  ideograms  were  not  very  often 
used  alone;  most  common^  they,  accompanied  other 
symbols  used  phonetically,  merely .  to  determine  their 
special  meaning  in  each  place :  aa  such  they  are  commonly 
(»lle^  determinativea ;  this  practice  we  also  saw  in  China, 
less  skilfully  employed.  Thus,  for  example,  oiv  the  Rosetta 
stone — whose  trilingual  inscription,  hieroglyphic,  demotic, 
and  Qrefk,  is  the  basis  of  aU  our  knowledge  of  Egyptian 
writing — ^the  word  for  a  decree  is  expressed  by  characters, 
consonant  and  vowel,  which  denote  tibe  sounds  of  which  it 
is  oompoaeci,  just  as  in  any  modem  writing ;  but  at  the 
end  of  these^  forming  part  of  the  word,  though  adding 
nothing  to  its  pronunciation,  is  the  figure  of  a  man  with 
liis  hand  raised  to  his  mouth,  which  adds  the  idea  of  pas- 
sive obedience  to  the  phonetic  oombinatioB,  and  limits  it 
to  the  idea  of  a  decree.  In  like  manner,  the  arm  with  tH^ 
stick,  which  as  we  said  denotes  force/  is  added  as  a  deter- 
minative to  express  actions  which  require  force ;  and  the 
ideogram  of  motion  is  also  very  frequeat  Hiis  seems  to 
us  unnecessary  and  cumbrous ;  but  when  a  phonetic  com- 
bination might  have  two  different  meanings,  they  coaid 
hard^  have  been  differentiated  in  a  inor^  intell^ble 
manner.  A  good  list  of  these  symbols  may  be  seen  in  Da 
Bosny,  p.  46. 
The  traces  of  the  relnu  stage  which  we  saw  in  the  Aatei^. 
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in  which  a  flymbol  oould  be  tranaf erred  from  one  object  to 
another,  because  the  names  of  the  two  had  the  same  sound 
In  the  spoken  language,  are  not  voiy  distinct,  and  have  not 
been  fully  examined ;  on  this  point  we  may  hope  for  more 
light  from  M.  Lenormant  He  points  out  that  the  same 
symbol  denotes  "holiness"  and  a.  "slave."  No  meta- 
phorical explanation  seems  possible  *  here ;  but  both  are 
sounded  hen  in  the  spoken  language,  and  the  community 
of  symbol  becomes  at  once  intelligible.  In  such  a  practice 
as  this  we  see  at  once  a  cause  of  great  confusion^  especially 
when  the  same  symbol  was  employed  to  denote  two  tl4ng8 
the  names  of  which  were  not  exact  homophones,  and  yet 
sufficiently  near  in  sound  to  allow  themselves  to  be  ex- 
pressed by  the  same  symbol ;  e.^.,  when  the  drde  which' 
denoted  the  sun  was  also  taken  to  denote  the  idea  of  day, 
the  sun  was  called  ra,  the  day  Arv,  and  so  the  symbol 
became  a  poly  phone ;  it  had  two  not  very  different  sounds. 
It  is  true  Uiat  here  the  application  of  the  symbol  for  the 
sun  to  denote  the  day  was  not  caused  only  by  the  similarity 
of  sound  in  the  two  words — it  was  probably  employed  at 
first  metaphorically-;  but  there  can  be  little  doubt  that  it 
was  helped  to  its  double  use  by  the  indistinctness  of  the 
Egyptian  vowelnsounds,  which  caused  the  two  words  tb  be 
sounded  nearly  alike.  .  From  this  and  similar  causes  arose 
that  polyphony  which  necessitated  the  use  of  the  deter- 
minatives described  above.  Vestiges  of  the  syUabic  stage  in 
Egyptian  exist  beyond  a  doubt;  and  they  point  to  a-  slowly- 
effected  transition  from  the  older  to  the  newer  form  ^f 
writing.  Thus  the  symbol  of  a  fish  ropreeented  at  the 
syllabic  stage  the  syllable  on  ;  later  on,  the  letter  a  alone 
came  to  be  denoted  by  a  reed,  and  »  by  a  waving  Una 
Now  we  find  the  syllable  an  represented  not  merely  oy  its 
own  simple  exponent,  the  fifth,  but  also  by  the  reed  and 
fish  together,  that  is,  in  phonetic  value,  by  A .  on;  by  the  reed 

above  the  waving  line  ( — j ;  and  even  by  all  three  (a.  ~\ 

(Lenormant,  ii  44).  This  surely  points  to  a  stage  at  which 
the  alphabetic  values  of  the  reed  and  linp  were  not  yet  so 
firmly  fixed  that  the  writer  oould  dispense  with  the  older 
and  more  familiar  sign  of  the  fish  to  specialise  the  other 
twe.^  Of  Egyptian  cdphabetism  proper  it  is  not  necessary 
to  give  examples ;  we  are  sufficiently  acquainted  with  the 
use  of  letters  pure  and  simple^  and  their  use  in  ligypt  is 
not  denied. 

To  what  cause  are  we  to  aasign  the  promss  of  the 
Egyptian  beyond  the  Assyrian  method  of  writmgt  What 
circumstances  enabled  the  one  nation  to  develop  at  least  an 
imperfect  alphabetism,  while  the  other  never  advanced 
beyond  syllabismf  No  certain  answer  can  be  g^ven;  but  at 
least  a  probable  suggestion  is  made  by  M.  Lenonnant  The 
Egjrptian  vowel-sounds  were  indistinct:  the  oonsoxiants  were 
dear  and  definite.  Ilierefore  it  was  natural  (as  Lepsius 
pointed  out)  that  in  each  syllable  the  contonant  should 
come  to  be  r^;arded  as  the  important  element,  and  should 
finally  extrude  the  following  vowel  altogether.  Thus  a  large 
number  of  83rmbols,  which  originally  represented  syllables 
beginnina  with  the  same  consonant  but  followed  by  differ- 
ent vowek,  would  become  in  time  absolutely  identical  in 
value,  the  different  representatives  of  the  same  consonant 
And  a  great  abundance  of  such  homophones  is  actually 
found  m  Egyptian.  'The  method,  therefore,  which  was 
followed  in  passing  from  the  syllable  to  the  mere  alphabetic 
sign,  was  identical  with  that  which  we  have  already  pointed 
out  in  Assyrian,  by  which  the  symbol  of  a  polysyllabic 
word  was  taken  to  have  the  phonetic  value  of  the  first 
syUable  of  that  word ;  in  each  case  it  denoted  the  first 
dement  of  the  name— the  syllable  in  Assyrian,  the  single 
sound  in  Egyptian.  And  in  each  language  the  symboLthns 
applied  to  a  new  use  still  retained  for  a  long  time  its  old  value 
as  the  hieroglyphic  or  A  least  conventional  exponent  of  a 


material  object  or  of  an  idea.  Thus  in  ^ypt  n^tr  meut 
good.  TliiB  word  in' writing  is  expressed  in  twomn: 
first,  by  a  single  symbol — ^which  had  originally  been  the 
pictori^  representation  of  some  material  object,  but  vu 
afterwards  the  conventional  symbol  of  the  idea  of  good- 
ness ;  secondly,  by  this  same  symbol  followed  by  two 
others,  which  had  also,  from  being  originally  hieroglyph 
acquired  the  phonetic  values  of  /  and  r ;  that  is  to  saj, 
one  symbol  Qould  at  will  egress  the  whole  word  nejtr  ud 
its  initial  letter  «.  This  is  the  natural,  perhaps  the  only 
possible  way  of  diminating  the  single  sound ;  hot  it  it 
obvioud  that  i^reat  difficulties' would  attend  it  at  the  outeeL 
There  could  be  at  Brst  no  convention  to  restrict  the  insbol 
for  j»  to  that  of  the  particular  word  nefer;  any  other  begin- 
ning with  »  would  have  served.  There  was  no  law  to 
prevent  a  writer  taking -as  many  symbbla  for  m  ss  took  his 
fancy ,  and  in  fact  each  letter  in  this  way  did  have  ee? enl 
different  symbols. 

It  follows  that  while  £!gypt  must  be  credited  withliaTiDg 
first  invented  an  alphabetio  system,  and  must  for  ever 
claim  for  this  the  gratitude  of  the  world,  yet  that  systea 
was  far  too  imperfect  to  beeome  the  instrument  of  a  popolsr 
literature.  It  suffered  equally  from  the  opposite  uisefteet 
of  homophony  and  polyphony,  from  the  expression  of  the 
same  sound  by  many  different  symbols,  and  from  the  uk 
of  one  symbol  to  denote  many  different  fiyllaUes.  M 
each  of  these  evils  was  only  eggravated  by  tima  Tb 
earlier  Elgyptian  writing  is  much  more  simple  than  the 
later,  wherein  homophones  increaeed  to  a  degree  to  whid 
there  was  practicaUy  no  limit  except  the  etnoigth  of  th 
memory;  and  the  numerous  phonetic  devices  to  unravel  the 
oonfosions  of  polyphony  must  have  been  equally  bonka- 
some.  It  might  have  been  expected  that  pd^ony  it 
least  would  have  become  extinct  with  time;  that  the 
different  symbok  for  the  same  syllable  would  all  have  beea 
worn  down  into  single  letters,  and  thus,  though  homophooy 
might  have  multiplied,  pdyphony  would  have  perished 
ThL  might  have  been  the  case  if  these  symbols  bad  ever 
become  perfectly  dear  of  their  originally  pictorial  or  eoc- 
ventional  origin.  But  this  was  never  the  case.  To  tte 
last,  the  employment  of  a  symbol  to  express  an  object  cr 
idea  continued  side  by  side  with  its  employment  as  a  sic^!'- 
letter.  The  spirit  of  hieroglyp^ism,  real  if  not  apparen: 
could  not  be  vanquished  by  alphabetism ;  and  in  ord ^ 
that  idieography  may  })e  fiiudly  expelled,  it  woold  leea 
that  circumstances  are  oeeided  more  favourable  than  aii 
be  oft^  found  cotkibined  at  any  period  of  any  natiiHi'i 
history.  Iniaet,  a  pu^y  phonetic  alphabet  la  most  }B^d) 
to  be  produced  when  one  nation  borrows  from  another  incb 
portion  of  that  nation's  symbols  as  it  requirea  for  its  orr 
needs,  and  rdects  that  aupeifiui^  which  only  leadi  tB 
confusion.    We  have  already  seen  indicationa  cif  this  fad 

ilany  circumstances  combine  to  render  it  difficnlt  for  s 
nation  to  reach  of  itsdf  pure  phonetism  in  writing.  Then 
is  the  strong  disinclination  to  change,  of  whidi  we  hsr. 
before  spok^  It  is  always  easier  to  put  up  with  dif 
culties  to  v^di  we  have  been  aocustomed  all  our  life  thts 
to  make  any  radical  change,  especially  when  that  chaa^ 
causes  at  once  serioua  difficulties  at  eveiy  momeol  It 
was  easier  for  the  IJgyptians  to  retain  the  odd  mixtBR  o^ 
ideographic,  ij^bic,  and  alphabetic  writing,  and  oocsffifi- 
ally  to  add  some  new  key  for  unlocking  the  difficnltiei  te 
the  formidable  list  whidi  was  already  in  nae.  The  z^ 
genuity  of  these  grammatical  devices  almoat  snrpsee^ 
belief.  We  can  only  refer  the  curious  to  the  hieroglyi^ 
nammar  in  the  fifth  volume  of  Bunsen's  Sgypt$  FUau  « 
UnioenaJL  History,  In  the  second  place,  a  good  ded  snft 
be  allowed  to  the  restraining  influence  of  religion.  It  it 
wdl  'known  that  most -of  the  andent  sattona  ascribed  t 
divine  origin  to  their  systeous  of  writing.     It  m^  veQ 
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ieem  to  them  to  be  too  wonderful  a  tbing  for  tHe  result  of 
human  ingcnuit/.    Thus  in  one  of  the  Assyrian  lists  of  the 
different  \Tilues  of  syllables,  published,  as  has  been  already 
mentioned,  by  royal  authority,  Sardanapalns  Y.  states  that 
the  god  Nebo  has  revealed  to  the  kings,  his  ancestors,  the 
cuneiform  writing,  whidk  he  thus  endeavours  to  simplify 
for  the  better  understanding  of  his  people  (Oppert,  ii.  53). 
The  Sanskrit  character,  which  is  now  known  to  be  due  to 
a  Phcenician  source,  was  called  DevandgaH^  *'  belonging  to 
the  city  of  the  gods,"  unless,  as  Prof.  M.  Muller  suggests 
(Sanskrit  Grammar,  p.  1),  we  are  to- understand  by  the 
gods  here  only  the  Brahmans ;  but  whatever  .the  name  may 
mean,  their  belief  in  its  divine  origin  is  certain  enough. 
And  M.  Lenormant  points  out  (L  80)  that  the  native 
Egyptian  term  for  writing  meant  "writing  heavenly  worda" 
Now  it  is  cle&r  that  no  nation  among  which  this  belief 
lingered  in  any  degree  would  be  likely  to  alter  fundament- 
ally the  spfrit  of  their  system  of  writing.     Lastly,  it  is 
possible,  though,  as  we  have  suggested  above,  not  vety 
probable,  that  the  obscurities  of  the  existing  system  *may 
have  recommended  it  to  the  priests.     These  reasons  may 
suffice  to  show  that  it  was  not  in  Egypt  that  we^  should 
expect  to  find  the  development  of  a  purely  phonetic  system. 
But  just  as  the  Japanese  took  the  Chinese  characters,  and 
gave  them  a  development  which  they  have  never  had  in 
the  land  of  their  creation — just  as  the  people  of  Susiana 
took  the  cuneiform  writing  and  made  it  purely  phonetic, 
without  any  remnant  of  ideography, — so  the  work  of  ex- 
tracting order  out  of  the  chaos  of  Egyptian  writing  was 
reserved  >f or  the  Phoenicians. 

The  Phoenicians^  were  peculiarly  fitted  to  perform  this 
inestimable  part  in  the' 'history  of  human  development 
An  active  and  enterprising  nation,  they  were  early  brought 
into  commercial  relations  with  Egypt,  and  must  of  neces- 
sity have  learnt  something  of  their  system  of  writing; 
they  could  see  its  advantages  aM  its  perfectly  remediable 
faults ;  the  advantage  of  one  definite  symbol  for  one  sound, 
and  the  disadvantage  of  a  dozen;  the  desirability  that  this 
symbol  should  signify  that  sound  only,  and  the  undesir- 
ability  of  its  denoting  a  horse  or  a  man  as  well.  And  the 
religious  scruples  wMch  may  have  affected  the  Egyptians 
need  have  no  weight  for  strangers.  If  the  characters  were 
divine  for  th6>pries|ts  of  Isis,  they  were  a  convenient  instru- 
ment to  supply  every-day  wants  for  the  sailors  of  Tyre.^ 

'  These  considerations  do  not,  of  .dourse,  amount  to  a  proof 
that  the  Phcenician  alphabet  was  derived  from  Egypt.  It 
is  of  course  possible  that  it 'disengaged  itself  by  degrees 
out  of  an  earlier  hieroglyphic  system  at  home.  But  of 
such  a  system  no  vestiges  remain ;  and  the  correspondence 
between  the  Phcenician  characters  and  those  of  the  earlier 
Egyptian  hieratic  is  sufficientljr  striking  to  warrant  us  in 
reg<*rding  it  as  at  least  provisionally  true  that  what  was 
natural  and  perfectly  possible  did  actually  take  place.'  The 
general  testimony  of  the  early  Greek  and  Roman  writers, 
that  the  alphabet  was  invented  in  Phoenicia,  must  then  be 
limited  to  the  sense  in  which  Tacitus  says  that  the  Pjioeni- 
dans  had  this  credit — tanquam  repererint,  quce  acceperarU, 
It  cannot  be  known  with  certainty  whether  the  Phoeni- 
cians took,  together  with  the  Egyptian  symbols,  the 
phonetic  values  which  they  had  in  Egypt,  or  whether 
they  totally  disregarded  those  values,  and  simply  assigned 
to  the  symbols  the  value  of  their 'Dwn  sounds  at  wilL  The 
first  view,  however,  seems  clearly  thd  more  probable;  The 
Phoenicians  could  only  become  acquainted  with  the  EgyptiEUL 

^  M. '  Lenormant  (p.  6S)  will  have  tt  that  the  Pboenicians  toust 
have  been  "  tres  pen  religienx,  et  an  fond  presqna  ath^e."  They 
may  have  been  so,  but  surely  not  merely  in  otder  to  borrdw  an 
alphabet  from  ^^pt*  It  is  enough  that  that  alphabet  oould  haye 
kad  no  aftucUty  for  them. 
:    •  For  evidence  of  this,  see  plate^  pi  600r 


symbol  and  sound  together ;  the*  one  would  naturally  sng* 
gcst  the  other ;  and  we  should  expect  that  they  would  fint 
take  the  symbols  belonging  to  those  sounds  which  exactly 
corresponded  in  Egyptian  and  Phoenician,  tl^en  the  symbols. 
of  other  Egyptian  sounds  which  did  not  exactly  correspond 
to  their  own,  but  which  seemed  in  each  ease  the  most 
analogous  to  them ;  but  that  there  would  never  be  any 
violent  rupture  between  the  symbo.  and  its  old  soun<JL 
Yet  it  seems -quite  certain  that  there  is  no  connection 
between  the  names  which  the  letters  boie  in  Phoenicia 
and  ^e  original  object  of  which  the  Egyptian  character  is 
the  debased  representation!*  Thus  th^  first  letter  of  the 
Phoenician  alphabet  (corresponding  to  the  Hebrew  <iUph) 
was  named  from  its  fancied  resemblance  to  an  ox's  head» 
the  second  (Hebrew  beth)  to  a  house,  and  so  on.  But  the 
symbol  which  strangely  seemed  to  the  Phoenicians  like  an 
6z  is  only  the  form,  rapidly  drawn,  of  an  eagle ;  beth,  in. 
like  manner,  is  the  quickly-drawn  figure  of  a  crane.  It 
would  seem,  then,  that  the  Phoenicians  borrowed  sound 
and  symbol,  but  no  name.  They  cared  nothing  for  the 
history  of  the  symbols;  and  when  they  found  it  convenient 
to  have  a  name  for  each  symbol  they  chose  some  object 
whose  name  began  with  the  letter  in  question  ;*and  we  should 
have  said  that  it  was  totally  impossible  that  .any  similarity 
in  form  between  the  letter  and  the  object  whose  name* it 
borrowed  could  have  helped  to  give  currency  to  the  nomen* 
clature,  did  we  not  see  evidence  of  similar  and  apparently 
equally  impossible  fancies  in  the  names  of  the  constella- 
tions, let  the  origin  of  those  names  be  what  it  may. 

Such,  very,  briefly  traced,  seems  to  have  been  the  origin 
of  the  Phoenician  alphabet,  the  parent  of  almost  eveiy 
alphabet,  properly  so  called,  existing  on  the  earth.  For 
the  main  ramifications  of  this  alphabet  in'  subsequent  times 
we  cannot  do  better  than  translate  the  summary  of  an 
author  already  often  referred  'to,  M.  Francois  Lenormant, 
He  distinguishes  (p.  110)  five  main  stems.     These  are — 

1.  The  Semitic  stem,  therein  the  values  of  the  letters  hare  re- 
maincMl  exactly  the  same  as  those  of  the  Phflenicians,  except  ir*  a. 
few  deriTed  alphabets  framed  in  Persia  and  the  countries  immc» 
diately  adjacept,  which  being  employed  to  write  Indo-Europeau 
languages,  turn  the  soft  breathings  of  the  Phoenician  into  genuine 
vowels.  This  stem  subdivides  itself  ilito  tw6  main  branches— the 
Hebrso-Samaritan  and  the  Arunaic 

2.  The  CentrtU  ^tem,  whose  province  indndes  Greece,  Asia 
Minor,  and  Italy.  The  transformation  of  the  symbols  of  the 
smooth,  and  even  of  the'  rough»  breathings  into  symbols  of  vowels 
is  here  tho  invariable  rule.  This  stem  contains  first  the  different 
varieties  of  the  Hellenic  alphabet,  then  the  alphabets  derived  from 
the  Greek,  including  three  families— the  Albanian,  Asiatic  (tiUung 
Asia  in  the  same  sense  aa  the  old  Greeks  did),  and  the  Italian.  In 
the  Asiatic  familv  we  distinguish  two  groups-M>ne  for  the  Phrygian 
alphabet  only,  which  is  madd  up  of  elemenls  whose  origin  ia  exclu- 
sively GrtelC  the  other  oontaininff  the  Ly'cian  and  Carian,  where 
these  elements  are  mixed  up  with  Qrpriote   characters.    The  Italian 

■  family  must  also  be  subdivided  into  an  Etruscan  group  and  a  Latin 
.group,  between  which  stands  the  Falisnan  alphabet,  of  a  mixed 
character. 

3.  The  Western  stem,  containing  the  systems  of  writing  which 
resulted  from  the  spread  of  the  alphabet  by  the  coloniats  of  Tyre 
'among  the  indigenous  inhabitants  of  ancient  Spain.  This  stem 
reckons  but  one  single  family.  It  has,  as  that  which'  precedes  it, 
for  its  fundamental  chaituster  the  change  of  the  value  of  Uie  Phoeni* 
cian  breathings.  But  the  direction  in  which  the  forms  of  the  letters 
vaiy  is  signally  differont  .  •  . 

4.  The  Norlhem  stem,  containing  only  one  branch,  the  runes 
of  the  Teutonic  and  Saandinavian  peoples,  who  were  settled  at  % 
particular  epoch  in  the  north  of  Enrope,  but  had  arrived  from  Asia,, 
where  they  still  lived  during  a  part  of  historic  time,*and  where  they 
must  have  had  imparted  to*  tuem  the  alphabet  produced  by  the 
Phcenicians.  Some  elements  in  the  runic  writing  seem  to  pomt  ta 
a  direct  reception  of  the  writing  from  the  seamen  of  Canaan ;  others^ 
on  the  contnry*  hear  a  certain  stamp  df  .Greek  influence.  .  .  . 


*  Tho  only  two  alphabets,  in  the  ftrict  sense  of  the  term,  which  If. 
Lenormant  cannot  dassify  as  of  Phoenician  origin  an  the  Cypriote 
and  the  Persian  cuneiform — ^the  former  still  imperfectly  deciphered* 
but  seemingly  to  some. extent  syllabic ;  tha  latter  perhaps  Bat  pux» 
alphabetic,  but  retaining  certain  ideograms. 
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6.  The  Indd-Homerttt  stem,  distinguished  by  the  appearance  of  a 
new  Diinciple,  the  ezpresgion  of  Towei  sounds  by  meaus  of  conirexi- 
tionai  adjuocta  attacked  to  the  symbol  of  the  consonant,  and  thus 
sometimea  considerably  modi  fyinc  it*  shajie.  The  place  of  iu  oriidn 
aeems  to  haye  been  aonthern  Arabia.  From  thence  it  haa  radiated 
on  the  one  aide  to  Africa  where  tha  Abyi^sinian  and  the  African 
Bvstems  fonn  a  aeparate  family  with  the  llimyaritic,  or  a)pha1)et  of 
the  old  inhabitants  of  Yemen  ;  on  the  other  aide  to  Ariana,  where 
a  special  form  of.writinff  established  itself;  and  to  India,  whose 
most  ancient  alphabet,  Mimdhi,  now  referred  by  A.  Weber  tb  a 
Phcenician  origin,  has  given  oirth  to  an  enormous  list  of  derivatives, 
which  c^n  be  classified  among  six  families — Devanfigai^  Vali, 
Dra vidian,  Transgangetic,  Oceanic,  and  Thibetan— whicn  we  here 
enumerate  in  their  chronological  order  of  descent. 

It  will  of  course  be  observed  that  this  dassificatfon  of 
alphabets  runs  entirely  counter  to  the  universally-accepted 
classification  of  languages  into  certain  well -recognised 
groups  under  three  main  heads — Indo-European,  Semitic, 
and  that  family  which,  rather  because  its  members  differ 
from  the  two  first-named  than  from  aiy  especial  bond  of 
union  among  themselves,  is  called  Turanian.  This  is  in 
nowise  surprising.  There  is  no  necessary  connection  what- 
ever between  the  sound  and  the  sjrmbol  which  signifies  it 
— between  the  language  and  the  alpliabet  The  languages 
of  nearly  all  Europe  are  Indo-European  (or  Aryan,  as  they 
are  sometimes  called);  the  alphabets  are  univerrally  Semitic 
— that  is  the  fact,  explain  it  as  we  may.  In  fact,  if  we 
wish  to  maintain  that  sound  and  symbol  correspond,  so 
that  the  second  is  the  only  natural  exponent  of  the  first, 
we  must  form  two  hypotheses  whith  refute  themselves — 
first,  thpt  it  was  possible  that  any  race  of  men,  when  they 
first  felt  the  need  of  an  alphabet,  deliberately  set  them- 
selves to  form  their  letters  so  as  to  represent  the  different 
))Ositions  of  the  organs  of  speech  as  each  sound  was  pro-, 
duced ;  secondly,  that  such  forms  could  have  been  exactly 
preserved  through  long  lapse  of  time,  so  as  to  convey  to 
subsequent  generations  exactly  the  same  idea  as  they 
gave  to  their  inventors.  But  each  supposition  is  clearly 
impossible.  An  alphabet  so  formed  would  also  be  an 
artillcial  alphabet,  such  as  could  never  have  entered  the 
minds  of  men  who  needed  to  supply  just  their  actual 
wants  as  they  arose,  not  to  construct  a  scientific  table  of 
signs  to  denote  all  possible  sounds.  But  the  construction 
of  such  a  pictorial  alphabet  as  we  have  supposed  is  quite 
possible,  and  it  has  actually  been  formed  most  ingeniously 
by  Mr  Melville  Bell.  In  his  system,  which  he  calls 
*'  Visible  Speech,"  consonants  are  denoted  by  curved  lines, 
which  represent  the  position  of  the  tongue  or  lips  in  their 
formation.  For  example,  in  forming  the  gutturals  k,  g^  ng, 
the  back  of  the  tongue  is  raised,  and  this  is  expressed  by 

the  curve  P ;  in  pronouncing  y,  the  front  of  the  tongue  is 

arched,  and  this  b  denoted  by  O  >  ^  pronouncing  dentals, 

the  point  of  the  tongue  is  raised,  and  this  is  expressed  by 

O ;  ui  sounding  labials,  the  lips  are  closed,  and  this  is 

denoted  by  Q ;  where  the  passage  bi  th^  moutli  is  oom- 

plctely  closed  by  Ae  symbolised  organ  (as  in  i,  p,  t,  d, 
Pf  b),  the  ends  of  the  curve  are  shut  by  a  connecting  line — 

thus  C\  denotes  Jc;  the  consonants  which  are  voice  articu^ 

latidns  {ieif  in  producing  which  the  ehordce  vocales  vibrate, 
and  so  produce  voice),  as  g,  d,  6,  &c.,  are  further  cQstin- 
tinguLshed  by  a  short  straight  line  within  the  curve,  the 
physiological  sign  which  is  chosen  (conventionaUy,  it  must 
be  aUowed)  to*represent  voice  being  (I)  a  straight  line; 
and  the  other  distinguishing  marks  of  the  consonants  are 
similarly  expressed  either  by  added  marks  or  by  slight 
modifications  of  the  primary  curve.  Equally  ingeniously, 
the  vowels  are  expressed  by  the  straight  line  which  is  the 
sign  of  voice,  a  subordinate  symbol,  or  *'definer,"  being 


added  to  denote  the  pait  of  the  moafh  which  modifies  the 
vowel — e.g.,  a  hook  or  a  solid  point  tt  the  top  or  Kittom 
of  the  vowel-line,  a  bar  across  the  Hue  to  express  tht  the 
lips  are  contracted  or  drawn  across  the  aperture  o(  vV.e 
mouth,  itc,  Ac  We  need  not  enter  further  tiiu>  tie 
minutis  of  the  system ;  enough  has  been  said  to  show  iltc 
principle  on  which  it  is  formed.  It  is  obvious  that  tlcre 
would  be  no  greater  difficulty  in  teaching  this  alphabet  to 
a  child  than  in  teaching  it  a,  6,  c,  except  tLat  the  number 
of  symbols  is  greater,  because  one  is  provided  for  eTC7 
sound  in  the  language,,  which  our  alphabet  certain! j.fsili 
to  do;  still,  to  -learn  either  our  alphabet  or  "visible 
speech  "  must  for  a  child  be  simply  an  effort  of  incmo^. 
And  one  great  practical  gain  which  would  be  derived  from 
the  general  adoption  of  such  a  system  is  the  ease  «iih 
which  foreign  languages  could  be  mastered.  The  great 
difficulty  in  learning  to  speak  a  foreign  language  does  oot 
consist  in  the  mere  mastering  so  many  declensions ,  it  hts 
in  the  fact  that  two  alphabets  may  be  composed  of  exactly 
the  same  symbols,  and  yet  many  of  these  symbols  icaj 
express  to  the  two  nations  quite  different  sounds.  This  b 
a  preliminary  difficulty  which  must  be  mastered  at  once ; 
and  it  would  be  immensely  lessened  if  such  dissLiiilv 
sounds — as,.e.^.,  the  German,  Freftch,  and  English  «— wu& 
not  all  presented  to  the  learner  under  the  same  symbol  It 
seetns  certain  that,  with  the  lapse  of  time  and  the  progre^ 
of.  invention,  the  intercourse  between  nations  must  be 
largely  increased;  and  the  need  of  some  more  perfect 
instrument  of  speech  between  them  must  increase  prupor- 
tionately.  But  in  spite  of  the  obvious  gains,  it  is  utop bn 
to  suppose  that  the  world  will  ever  be  converted  to  * 
system  of  universal  writing;  and  the  real  and  immeost 
gain  of  such  a  method  is  the  power  which  it  gives  to  & 
linguistic  inquirer  to  denote  accurately  on  paper  the  eiKt 
sounds  heard  in  any  dialect  spokcu  in  any  part  of  ibe 
world,  civilised  or  uncivilised ;  for  it  is  as  competent  to 
regbter  the  click  of  the  Hottentot  as  the  most  anbtle 
vowel  sound  of  Europe.  "With  our  present  alphabet  it  if 
utterly  impossible  to  represent  adequately  the  str^igt 
sounds  of  s6me  out-of-the-way  dialoet  (which  for  studenu 
of  language  may  be  as  important  as  the  literary  speech)  ia 
such  a  way  as  to  be  generally  intelligible,  because  there 
often  is  no  symbol  to  correspond  exactly,  and  naturally  no 
two  inquirers  .agree  upon  the  nearest  out  of  the  existi/:; 
symboU.  Tlie  science  of  language  is  therefore  great)/ 
indebted  to  Mr  Bell  for  providing  so  effective  a  ineth>i 
for  preserving  for  ever  those  dialectic  peculiarities  wh'.d 
are  vanishing  with  startling  rapidity  in  these  days  of  cor- 
stant  communication  between  different  parts  of  a  countr)-. 
Another  system,  equally  valuable  scientifically,  has  b«ii 
invented  by  the  eminent  philulogcr,  Mr  Alexander  J.  Eli» 
In  his  "  Palaeotype**  onjy  the  ordinary  symbols  are  craployf  4 
but  they  are  printed  in  different  ways  to  denote  diStrc:X 
sounds— sometimes  as  capitak,  sometimes  in  italics,  srne 
times  turned  upside  down;  so  that,  despite  the  familiari^ 
of  the  letters,  a  page  of  palaeotype  is  at  least  as  apiialtiDg  to 
the  uninitiated  as  the  curves  and  lines  of  ''Visible  speecii' 

We  may  proceed  to  trace  the  variations  from  the  Phceniciin 
alphabet  to  our  own,  down  the  central  stem  of  Greece  and 
Italy.  The  Phoenician  alphabet  consisted  of  twonty^ii'^' 
letters,  which  for  convenience  we  may  call  by  the  names  •  f 
their  Hebrew  equivalents.    These  were  (1 )  Alcph,  (2)  Bcih, 

3)  Gimel,  (4)  Daleth,  (6)  He,  (6)  Vav,  (7)  Zayin,  (8)  Chcib. 

9)  Teth,  (10)  Yodh,  (11)  Kaph,  (12)  Lamedh.  (13)  Men, 

14)  Nun,  (15)  Samekh,  (16)  Ayin,  (17)  Pe,  (18)  T;adk. 
(19)  Koph,  (20)  Resh,  (21)  Shin,  (22)  Tav.  None  of  tbc^ 
were  vowel  sounds.  Aleph  was  the  lightest  guttural  ot 
rather  faucal  sound,  being  pronounced  below  the  guttanti 
point  at  the  very  top.  of  the  larynx :  it  can  have  been  harei/ 
audible  even  before  a  vowel.      He  corresponded  ntort; 
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to  OUT  k.  ChcUi  was  a  ^tronglj-markcd  ch^  a  continuous 
gattaial  aorond  produced  at  the  back  of  the  pakite^  Ayin 
lepiesents  a  faucal  soi^d  peculiar  to  the  Semitio  race, 
Taiying  be^een  an  eyaneecent  breathing  and  a  g  rolled  in 
the  throat 

The  Fhoenidans  employed  hardly  any  Towel  signs :  in 

Hebiew  th€(  three  principal  sounds  a,i,  u  (see  article  A) 

irere  sometimes  expressed  in  writing,  uid  Ioe^  %  and  u  were 

denoted^  not  by  special  efgns^  but  by  consonants  akin  to 

them,  yodh  and  vav:  a  ms  Fegularly  omitted  except  at  the 

end  of  a  word,  whero  it  was  denoted  by  He  and  sometimes 

j        by  Alepk    In  fact,  in  all  Semitic  languages  the  practice 

!        was  to  ignore  vowels  in  writing,  leaving  it  to  the  reader 

I       i  to  fill  in,  according  to  the  context,  the  nnvaiying  frame- 

I        work  of  consonantal  sounds:  the  Hebrew  vowd-points 

were  a  later  invention,  rendered  necessary  when  the  Ian- 

gaagQ  had  ceased  to  be  spoken. 

When  the  Greeks  received  the  Phoenician  alphabet  it  is 
obyious  that  they  most  have  made  considerable  changes 
in  the  values  of  tiio  symbols.    Several  of  them  would  be 
unnecessary,  for  they  had  no  sounds  in  their  language  to 
correspond  to  them :  while  for  other  most  important  sounds, 
d^.,  the  vowels,  no  symbol  was  provided.    It  is  clear  how 
imperfect  any  previous  alphabet  of  the  Greeks  must  have' 
been  when  they  adopted  in  its  stead  another  so  foreign  to 
the  genius  of  their  language,  which  developed  the  vowels 
m(}  marked  strongly  the  momentary  consonants  and  nasals, 
but  rejected  as  far  as  possible  the  continuous  C9n8onants, 
both  palatal  and  labial,  and  even  under  many  drctUnstances 
the  dental  #,  the  one  sibilant  they  employed.     But  they 
Ingeniously  adopted  the  strange  signs  to  new  ends.   Aleph, 
He,  and  Ayin  were  turned  without  difficulty  into  a^  c,  and 
c:  Yodh  became  c,  as  it  seems  that  the  semi-vow4  p  had 
totally  disappeared  from  Greece  even  at  that  early'j>eriod: 
<yix  the  same  principle  Yav  might  have  served  to  express 
V,  although  apparently  the  t^-sound  was  still  sufficientljr 
common  to  require  tiie  retention  of  Vav  with  its  coli- 
sonantal  valna     But  from  what  source  they  took  their 
npsilon  cannot^he  known  with  certamty.    Professor  Key 
thinks  that  it  is  the  Hebrew  form  of  Ayin,  which  differs 
much  in  shape -from  the  nearly  perfect  circle  of  the  old 
Phcenidan.     This  is  possible  enough,  for  the  sound  of 
Ayin  was  not  more  like  o  than  u;  and  if  the  Greeks  knew 
ibe  two  forms,  it  is  not  likely  that  they  may  have  t<iken 
both.    On  the  other  hand,  it  is  equally  possible  that  v  may 
D&arempant  of  an  earUer  native  alphabet    Among  the 
consonatite  i9,'y»  S»  «(,  A,  /u,  f,  it,  p,  r  were  borrowed  with 
little  change  of  form,  and  probabfy  of  value.    And  these 
letters  (with  v  and  the  vowels  ahready  mentioned)  are 
stated  by  tradition  to  have  been  the  only  ones  brought 
to  Qreeco  from  Phoenicia  by  Cadmus,  others  having  been 
added  by  Palamedes,  Simonides,  or  Epicharmus;  but  which 
were  the  letters  added  by  each  of  these  is  a  question  on 
which  the  different  authorities  do  not  agree;  and  the  incor- 
rectness o|  most  of  them  is  proved  by  the  letters  being  found 
in  Greek  inscriptions  before  the  time  of  their  supposed 
inventor.      In  fact»  all  toadition  on  this  point  is  worthless, 
unless  it  is  borne  out  by  inscriptions.   It  is  at  least  probable 
that  the  whole  alphabet  was  borrowed  at  one  time,  for  all, 
or  nearly  all,  the  characters  occur  on  the  oldest  inscriptions 
w^e  possess.    ThoB  on  inscriptions  of  Thera  dating  from. 
Olympiad  40  (see  Frans,  Epigrapkice  Grosoa^yp,  51-C9; 
Rirclihoff',  Studies  tar  GetchiehU  des  OriechUehm  Alphabets^ 

pL  41),  -wo  find  Cheth  in  the  formfj  denoting  mainly  the 

roagli  breathing  A,  but  also  applied  \o  denote  «,  aqit  . 
fiiterwords  di4  regularly  by  the  name  Sta:  Teth  occure, 

as  €&,  nearly  the  later  Theta;  and  Koph  as  ^ ,  Koppa,  a 

fljrabol  'which  was  once  current  throughout  Greece,  and 


renu^ined  universally  as  the  numeral  90,  though  u  a  letter 
it  was  retained  only  by  the  iX>rians,  and  passed  with  '^ 
Doric  alphabet  into  Italy  as  Q.  It  may  \w  obaervBd  tha* 
in  this  alphabet^  and  in  some  later  ones  of  Cnte^  Oorinth, 
and  Contra,  Iota  appears  not  as  a  ttiaij^t  lioe^  bat  ia 
many  curved  shapes,  approximating  much  nearar  to  the  old 
FhoBnician;  and  the  same  is  true  of  H,  which  has  the  top 
rounded  like  i^  crooL  We  have  then  left  only  the  four 
sibilants,  Zayin,  Samekh,  Tsadhe,  and  8his<  These  are 
believed  to  have  had  the  yalues  d*,s,Uf»h  respectively. 
We  have  already  said  that  the  Greeks  had  no  great  affeo^ 
t^on  for  sibilants;  witness  the  manner  in  which  o-  was 
constantly  dropped,  a^.,  in  y&tot  for  y4«r^«  It  was 
therefore  not  to  be  expected  that  they  could  employ  all 
the  wealth  of  the  Phoenicians;  and  one  s^bol  (Tsadhe) 
appears  in  no  Greek  alphabet  The  name,  however^  recalls 

the  name  £^eta;  but  the  shape  of  Zeta  (always  20)  ^ 

unquestionably  that  of  Zayin;  and  its  place  in  the  alphabet 
agrees  to  this.  It  seems,  therefore,  most  probable  that  tha 
Greeks  confounded  together  the  two  compound  sounds 
df  and  te,.aad  kept  but  one  symbol,  perhaps  with  the 
name  of  the  other  (Tsadhe),  because  it  was  most  like  that 
of.  the  neighbouring  letters  Eta  and  Theta.  This  con- 
fusion of  the  two»  sounds  seeins  the  more  probable  when 
wel  remember  that  np  symbol  was  required  for  the  com- 
polled  (s  at'  the  time  when  a  special  symbol  for  pt  was 
added,  and  that  for  ki  (another  analogous  compound) 
perhaps  revived'  There  is  also  much  uncertainty  with 
regard  to  the  relations  of  Samekh  and  Shin  in  their  Greek 
dreasi  JTt  •(  -  £< )  occupies  the  place  of  Samekh,  iigma  of 
Shin.  One  form  of  Samekh  seems  unquestionably  to  have 
furnished  that  of  the  Greek  S  d[see  the  foims^  p.  600); 

another  3^  ^  exactly  the  Greek  j  of  all  the  inscriptions 

Sigma  had  the  sound  (s)  of  Samekh,  and  cannot  be  shown 
ever  to  have  had  the  sound  (sh)  of  Shin.  Two  names  were 
preserved  among  the  Greeks,  iigtAa  and  som.  Herodotus 
(L  139)  speaks  of  the  ''same  letter  which  the  Dorians  call 
o-dyf  the  lonians  aiy/ia;"  and  though  tan  was  no  letter 
of  the  Ionic  alphabet^  the  compound  sampi  (•<nuf+Tc) 
denoted  900.  The  name  tan  is  obviously  the  bemitic  Mn 
or  tin:  it  is  just  possible  that  <rlyfia  may  be  an  attempt  to 
turn  iamekh;  into  a  form  which  should  explain  its  meaning 
to  Greek  ears.  The  oldest  Greek  alphabets  known  to  tis^r* 
those  of  Thera,  Melos,  Crete,  and  the  earlier  forma  of 

those  of  Argos,  Oorinth,  and  Oorcyrar— have  the  form  |^ 

to  denote««, — ^that  is,  the  equivalent  of  Skin,  It  seems 
fair  to  infer  that  this  was  originally  the  case  in  the  other 
alphabets  also.  Then  this  symbol  was  dropped  by  degrees 
to  avoid  confusion  with  m,  while  one  form  of  samekh,  with 
the  name  tigmOf  was  introduced  into  its  place:  another 
form  was  kept  in  its  old  place  to  denote  the  compound 
h  (ari).  • 

We  now  come  to  the  apparently  non-Phoenician  letters 
of  the  Greek  alphabet^  ^  x>  ^>  <^  Of  v  we  havi 
already  spoken :  we  may  add  that  its  sound  was  not  a 
pure  u,  but  modified,  perhaps  as  is  the  German  u.  TLiti 
appeal  from  the  fact  that»  when  the  Romans  borrowed 
Greek  words  in  the  later  times  of  the  republic  (when 
Roman  teste  had  grown  more  scrupulous),  they  did  not 
use  their  own  symbol  u  to  denote  the  Greek  upsiUm  (as 
their  forefathers  hacl  done),  but  together  with  the  sound 
borrowed  the  symbol  also:  which  clearly  shows  that  the 
sound  of  uptilon  was  different  from  the  ordinary  tc  We 
now  take  the  aspirates  ^  and  x-  It  is  most  probable  that 
the  sounds  of  the  Greek  aspirates  Xi  0,  ^,  were  not  those  of 
the  German  ch,  and  the  English  th  and  //  that  is,  they 
were  probably  not  continuous  consonants,  but  momentary 
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eoundn,  followed  in  each  cnso  by  a  slight  but  distinctly 
audible  breath ;  so  that  x  might  be  represented  in  English 
characters  by  k*h,  though  the  following  breath  is  not  so 
distinct  as  an  English  h, — if  ,it  were,  we  should  have 
a  compound,  not  a  simple  sound.  Now  two  of  these 
aspirates  were  actually  written  in  the  oldest  alphabets  KH 

and  HH  (pi  having  the  right  down-stroke  much  shorter 

than  the  left):  for  the  dental  the  single  symbol  0,  borrowed 
from  the  Phoenician,  sufficed.  Afterwards  the  symbols 
^  and  X  (variants  0  and  +  )  were  taken  to  supply  the 
place  of  these  compounds,  from  what  source  cannot  be 
certainly  known;  but  it  is  not  impossible  that  they  may 
have  been  characters  of  an  older  Qreek  alphabet  which 
originally  had  the  values  p  and  k  *  This  draws  some  proba- 
|bility  from  the  history  of  ^.     That  letter  was  originally 

"written  P^ ;  and  (,  of  which  we  have  already  spoken, 

"written  as  KS  (or  KM).  But  each  gf  these  also  appears 
as  4>2  and  X^;  so  that  here  at  least  ^  and  x  appear  as*  no 

more  than  p  and  k:  the  compound  (DZ  remained  perma- 
nently in  the  Western  alphabets.  It  is  to  Epicharmus  that 
tradition  (here  with  some  probability)  ascribes  the  estab- 
lishment of  ^  in  the  alphabet  The  history  of.ai  is  closely 
connected  with  that  of  rj.  At  an  early  period,  certainly 
before  the  40th  Olympiad,  in  the  eastern  part  of  Hellas 
an  attempt  was  made  to  distinguish  the  different  kinds 
of  e.  The  symbol  c  had  hitherto  denoted  both  c  and  the 
diphthong  cc,  where  the  c  was  probably  not  a  much  more 
important  sound  than  the  y — e.ff.,  in  our  day.  The  habit 
of  writing  the  two  symbols  came  in  late  in  the  Ionic 
alphabet,  and  so  spread  through  Greece.  But  at  the  earlier 
time  of  which  we  speak  the  symbol  H  began  to  denote 
iomo  6.  It  is  commonly  supposed  that  this  was  long  e  as 
distinguished  from  epsilon,  which,  by  the  way,  does  not 
mean  short  e,  but  "«  unaccompanied,"  perhaps  by  that 
after  sound  of  t  mentioned  above,  though  a  different  reason 
18  commonly  given  for  the  name.  It  seems  very  strange 
tl>at  the  Orccks  should  have  introduced  symbols  to  express 
long  f  and  o,  and  none  to  mark  the  length  of  the  other, 
vowels,  which  must  have  been  just  as  urgently  needed: 
surely  this  would  have  been  done  at  Athens  at  the  time  of 
the  formal  introduction  of  the  Ionian  alphabet  Again, 
there  are  a  great  many  recognisable  varieties  of  sound 
which  border  closely  on  pure  e  and  o  (but  none  of  im- 
portance near  i  and  v),  and  such  varieties  are  clearly 
marked  in  the  south  of  Europe  now.  For  these  two 
separate  reasons,  it  seems  at  least  more  probable  that  if 
was  adopted  to  express  a  sound  the  same,  or  nearly  the 
same,  as  the  open  e  of  the  Italiana  For  the  same  reasons, 
it  seems  probable  that  w  was  taken  not  to  denote  long  o, 
but  a  more  open  sound ;  perhaps  something  between  open  o 
and  the  English  au  The  fcflrm  O  is  of  doubtful  origin.  It 
IB  found  in  an  alphabet  of  Miletus  of  about  Olympiad  60; 
not  earlier      It  looks  like  a  conscious  modification  of  O. 

Greek  writing  in  the  {earliest  times  was  from  right  to 
left,  following  the  example  of  Phoenicia:  several  specimens 
of  this  St  ill  exist.  The  more  convenient  practice  of  writing 
from  left  to  right  soon  became  universal  It  was  preceded, 
however,  by  ai> intermediate  method,  in  which  the  direction 
of  the  lines  was  alternately  right  to  left  and  left  to  right, 
80  that  it  was  not  necessary  to  carry  the  eye  back,  as  with 
OS,  from  the  end  of  -one  line  to  the  beginning  of  the  next 
This  was  called  Pawrrpotfirfiov^  because  the  lines  were  made, 
in  the  same  way  as  the  furrows  by  oxen  in  ploughing.  * 

Kirchhoff  distinguishes  two  main  divisions  of  Qreek 
alphabets— *he  East  and  the  West;  not  that  this  geographi- 
cal distribution  is  exact,  but  it  is  the  most  convenient  The 
eastern  includes  first  the  alphabets  of  the  towns  of  Asia 


Minor — Halicamassus,  Ephesos,  Tcos,  Miletus,  Golopbon, 
and  Rhodes,  which,  agreeing  essentially,  became  tliit  Ionic 
alphabet  that  was  adopted  at  Athens  463  ac,  and  i» 
the  Greek  alphabet  with  which  we  are  familiar ;  secoudly, 
those  of  the  ^gean  islands — Thera,  Mdos,  Crete,  Pares, 
Siphnofl,  Thasos,  Naxos, — ^in  which  fi  does  not  Etaud  fcr 
Omega,  but  occasionally  appears  as  well  as  o  for  OmicrrTi, 
and  there  are  other  minute  differences  in  the  shape  of  tre 
letters ;  thirdly,  some  of  t2ie  alphabets  of  the  mamknd  cf 
Greece,  which  have  a  closer  affinity  to  the  Ionic  than  to 
their  neighbours,  vi2.,  the  dd  one  cf  Attica,  doini  to 
01.  94 — Argos,  Oorinth  and  its  colonies,  -Corcyta,  and  eva 
Syracuse.  The  western  division  indudes  the  remainder 
of  the  towns  of  Greece  proper  and  their  Sicilian  aid 
Italian  colonies ;  these  are  marked  by  peculiar  variatiuns 
of  certain  characters,  especially  ^,  e,  A,  CA,  /,  r,  and  *,  £  j 
the  use  of  A  as  the  aspirate  only,  by  ibs  Absence  of  mf-jfi, 

and  by  the  universal  application  of  the  symbol  ^  or  ^ 

to  denote,  not  jot,  but  ch,  whilst  X  or  +,  the  vjuM  d 
ck  in  the  eastern  alphabets,  here  denotes  x.  Compare  v/i 
this  last  variation  what  we  have  said  above  of  the  use  d 
XX  to  express  X :  there  can  be  little  doubt  that  ii  ^ai 
from  the  occurrence  of  X  in  this  collocation,  and  no  otiier^ 
that  this  new  value  for  it  arose,  and  2  was  dropped  It 
is  significant  that  in  the  old  I^tin  alphabet  XS  appear 
inst^  of  X.  T]^e  difference  in  value  of  V  in  the  easters 
and  western  alphabets  is  perplexing :  it  aeems  that  in  ccd 
or  the  other  the  original  value  must  have  been  cansGod; 
changed,  but  it  is  not  easy  to  say  in  whicL  The  cost 
important  alphabet  of  this  group  for  onr  puipoae  is  tha:  cf 
the  Chalcidian  colonies  of  Sicily  and  the  west  cosst  d 
Italy — Cuma^  Neapolisj^  &c — ^because  from  this  was  dtsifvi 
the  Latin  alphabet,  the  direct  progenitor  of  onr  own.  h 
is  distinguished  from  others  of  the  same,  dass  by  tbe 

rounded  form  of  the  Gamma  CL  >  ^7  ^®  peculiar  fonn  of 

the  Lambda  L ,  by  the yeiy  old  Mu  (/w)»  ^^^  ^7  ^ ^'^'^-'^ 

Sigma  ^  ,  though  it  has  alao  the  two  other  ordinaiyfona 

^  and  S::  in  common  with  some  oQkbe  w«Btem  alpbbea^ 
it  has  a  double  rho  (P  and  R).     (See  p.  600.) 

From  this  Chalcidian  alphabet  it  se^ns  clear  that  di 
the  Italian  alphabets  were  derived.  They  fall  into  t^^ 
families,  whidi  differ  from  each  other  considerably,  l*^ 
principsJly  in  the  losa  of  old  letters  and  the  inseitica  cf 
new— -differences  which  do  not  militate  against  their  c:::' 
mon  origin,  but  show  the  cause  of  their  separate  deT^j.?' 
ment.  The  first  family  contains  the-Etrnscan,  Umbm 
ahd  Oscan  alphabets ;  the  second  the  Latin  and  Fajisc-i 
Into  the  peculiarities  of  the  members  of  the  fint  group  «^ 
do  not  propose  to  enter  at  length :  they  agree  in  the  tcts! 
rejection  of  O  and  X,  and  the  addition  of  a  strange  spixl 

3  to  denote  the/  sound,  vau  being  retained  with  a  slici:^ 

modified  form  for  v:  the  Etruscan  retains  the  sJn:^^ 
O  And  V  which  the  other  two  dropped,  and  the  ^^•^^ 
and  Umbrian  agree  in  rejecting  the  soft  mutes.  Ttt 
Umbiian,  however,  has  a  new  symbol  for  a  modifi»i  i 
peculiar  to  itself,  and  also  for  a  modified  i;  the  0s32 
has  new  symbols  for  a  modified  t  and  a,  and  in  geae**^ 
shows  a  difference  in  the  shape  of  its  characters  from  ^ 
the  other  Italian  dialects,  which  does  not  seem  due  to  sz.j 
other  foreign  influence  so  much  as  to  its  own  individusliiy- 
These  three  languaged  are  all  written  from  right  to  k^'- 
in  which  the  F^scan  agtecs  with  them :  the  lAtin  ak3«> 
from  the  earliest  time  of  which  We  have  any  recoris,  ^-^ 
Written  from  left  to  right ;  but  there  can  -be  little  df^^^ 
that  it  did  not  originally  differ  from  its  fdlows,  l^ 
changed  at  a  later  time,  just  as  the  Greek  alphabet  it«w 
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Jiad  done.  Tho  fact  that  X,  found  in  the  Latin  and 
Taliscan  alphabets,  has  the  value  of  x,  and  not  of  ch,  and 
that  y,  as  already  mentioned,  is  found  with  the  value  of 
cJi  in  Etruscan,  shows  that  the  common  source  of  these  five 
alphabets  wa^a  western,  not  an  eastern  Greek  alphabet  j 


and  the  routed  form  of  C,  and  the  peculiar  L  (V*  not  A) 
liiuit  the  choice  to  the  Chalcidian  fsmiily.  ^  The  points  in 
\phich  the  Latin  differs  from  the  Chalcidian  alphabet  of 
Cumae,  from  which  it  was  probably  derived  through  com- 
mercial intercourse,  lie— 

(1.)  In  the  application  of  the  symbol  vau  (F),  to  denote 
not  the  V  but  the  /  sound,  which  was  probably  strange  to 
the  Greeks. 

(2.)  In  allowing  K  to  fall  almost  out  of  use — it  was 
employed  only  in  abbreviations,  such  as  the  first  letter  of  a 
praenomcn,  as  Kaeso,  or  for  Kalendae,  &a — and  employing  C 
instead,  which  had  of  course  in  the  present  Greek  alpha- 
bet the  power  of  ff.  This  change  may  point  to  a  time  when 
the  distinction  of  the  sounds  k  and  g  was  obliterated,  to 
be  afterwards  restored. 

(3.)  In  the  formation  of  the  new  symbol  0 — i  e.,  C 
with  a  distingmshing  line — ^to  mark  the  soft  gutturals, 
TV'hen  the  want  of  a  distinctive  symbol  wa^  again  felt. 
This  was  some  time  in  the  3d  century  B.a ;  but  instead  of 
replacing  £  for  the  hard  guttural  sound,  they  preferred  to 
leave  C  in  its  old  place,  but  wi^  a  new  value,  k  instead  of 
g;  while  the  modified  form  0  was  inserted  into  the  place 

of  21^  (Z),  which  may  have  been  taken  by  the  Romans 

(as  it  certainly  was  found  in  the  other  Italian  alphabets), 
but  which  fell  out  of  use  absolutely  Tvithout  any  record. 

(4.)  In  absence. of  the  aspirates  Y,  ®,  and  Or  these 
sounds  were  not  natural  to  the  Koman  tongue,  and  there- 
fore the  synibols  were  never  regularly  received  into  their 
alphabet,  though  they  were  taken  to  represent  numerals. 
Their  forms,  however,  were  much  altered,  and  so  in  process 
of  time  they  became  confused  with  other  letters  :  thus  y 
denoted  50;  but  it  came  to  be  written  X,  and  so  naturally 
passed  into  the  quite  meaningless  L:  ®  denoted  10, 
but  being  too  cumbrous  to  write,  the  circle  was  dropped, 
and  the  cross  (X)  alone  remained.  A  variant  form  of  the 
same  letter  (©)  seems  to  have  originally  represented  100, 
and  either  to  have  been  shortened  into  the  common  form 
C,  or  C  superseded  it  as  bein^  the  first  letter  of  centum, 
O  was  taken  for  1000,  but  for  convenience  of  writing  it 
was  broken  up  into  CIO,  and  this  was  the  more  easily  done 
because  the  parts  were  characters  in  use;  but  this  symbol 
also  was  replaced  by  M,  the  first  letter  of  mille.  It  is 
probable  that  O  was  simply  divided,  and  the  half  of  it(D) 
then  stood  for  half  of  1000,  or  500;  and  half  of  X,  ten, 
became  V,  five.  Neither  D  nor  V  have  any  other  propriety 
as  symbols. 

(5.)  In  the  addition,  in  4:he  1st  century  B.C.,  of  the  two 
8}Tnbols  Y  and  Z  after  X  (which  had  long  been  the  last 
letter  of  the  alphabet),  to  express  th»  Greek  sounds  v  and 
Z.  In  borrowed  words  these  in  earlier  times  had  been 
roughly  denoted  by  u  and  ss;  but  in  Cicero's  day  greater 
precision  was  desired;  and  not  being  able  to  compound 
two  charactei^  of  their  own  to  denote  the  strange  sound 
(as  they  did  for  the  aspirates  kk,  tk,  p\  formerly  denoted 
only  by  ky  t,  and  p  or  b),  they  took  sound  and  symbol 
together,  so  that  «I>pvycs  appeared,  not  as  Bruget^  but  as 
Phryges :  rpawiCvni^  ceased  to  be  tarpessita,  and  iona  be- 
came zona^  &C. 

The  Latin  alphabet  ^rees  with  the  Chalcidian  in  the 
retention  of  koppa  ( ?  ) ;  the  downward  stroke  became  by 
degrees  more  oblique.  This  symbol  had  a  much  wider 
use  in  Latin  than  it  had  in  any  Greek  language  :  it  was 
needed  to  express  a  modified  ^-sound  which  the  Latins 
liked,  wherein  a  slight  w  sound  was  heard  'after  the  k. 


This  sound  was  distasteful  to  the  Greeks,  and  consequently 
they  changed  this  kw  (or  qu)  into  p)  ao  also  did  the  other 
Italians  (compare  equos,  rinro9,  £po7ia,  &c.);  but  the  Romana 
liked  it.  and  therefore,  alone  in  Italy,  kept  the  ?  to  denote 
it.  It  IB  true  that  the  Q  was  generally  followed  by  & 
written  u,  though  not  always  in  the  older  inscriptions ; 
but  it  was  fuUy  recognised  that  this  «  was  not  a  real 
letter.  It  was  only  a  symbol  expr^ing  further,  and 
somewhat  unnecessarily,  &e 'indistinct  after-sound  which 
made  Q  different  from  K ;  it  would  have  been  more  logical 
to  have  written  Q  alone,  as  was  actually  attempted  under 
the  empire,  where  we  find  on  inscriptions  forms  such  as. 
qis,  qidem,  qaerella,  but  this  never  became  general.  The 
Latin  and  Chalcidian  alphabets  are  again  at  one  in  not 
having  the  symbol  M  for  «,  differing  in  this  respect  from 
the  alphabets  of  South  Italy,  and  sdso  from  the  Etruscan 
and  tJmbrian,  which  had  both  forms.  Lastly,  the  Chal* 
ddian  (as  we  saw^  had  two  forms  for  r,  P  and  R;  of  thes& 
the  Latin  chose  tne  last,  and  generally  employed  the  firs^ 

for  p;  though  for  that  letter  the  genuine  Greek  form  P 

also  appears  rarely. 

The  Romans  did  not  retain  the  Greek  names  for  the 
characters  of  the  alphabet.  The  vowels  were  known  by 
their  sounds  only.  The  momentary  sounds  and  k  wer» 
denoted  by  their  own  sound  followed  by  a  vowel,  as  he,  ce^ 
de,  ge,  pe,  and  te,  but  ha,  Iia  ;  q,  as  we  saw,  had  sufficient 
vowel  sound  to  fioat  it ;  on  the  other  hand,  the  continuous 
consonants  were  preceded  by  the  vowel,  as  efy  el,  em,  eri, 
er,  ee;  z  was  called  ix.  The  difference  in  the  names  of 
the  consonants  obviously  was  caused  by  their  nature? 
momentary  sounds  are  produced  by  a  complete  closure  and 
opening  of  the  organs  required  in  each  case ;  when  this 
opening  is  made,  the  organs  ore  so  placed  as  to  form  a 
vowel,  which  naturally  is  produced  by  the  remnant  of 
sound  required  for  the  oonsonant ;  whereas  a  vowel  cannot 
be  produced  before  any  one  of  these  sounds  without 
conscious  effort :  hence  it  was  simpler  to  call  £,  ka,  than  to 
call  it  ok.  But  the  continuous  sounds  are  pronounced 
when  the  necessary  organs  only  approximate  more  or  les» 
closely  to  each  other;  the  channel  through  which  the 
sound  passes  from  the  larynx  to  the  lips  is  never  closed 
altogether,  and  by  reason  of  this  slightly  open  position  a 
certain  amount  of  vowel  sound  tends  to  escape  just  as  the 
organs  are  drawing  together  to  produce  the  consonant,  and 
thus  is  heard  before  it ;  but  to  sound  a  vowel  after  one  of 
these  consonants  the  organs  must  be  intentionally  put  into 
the  proper  position.  Thus,  then,  exactly  the  same  principle 
— the  conscious  or  unconscious  striving  for  ease  of  articula- 
tion— ^produces  exactly  opposite  results*  in  the  case  of  the 
momentary  and  the  continuous  consonants.  The  same 
reason  caused  a  different  vowel  to  be  employed  for  k  and  k 
from  that  which  is  used  for  the  other  letters.  In  sounding 
a  the  organs  are  in  nearly  the  same  position  as  in  sounding 
these  two  gutturaft,  only  a  little  more  open ,  whereas  tho 
position  of  e  is  more  nearly  that  of  all  the  other  consonants. 
It  must  of  course  be  remembered  that  a  Romaa,  U  he  had 
wished  to  speak  of  his  a  b  o,  would  not  have  said  as  we 
do,  Orhee-see,  but  ah-bay-kay. 

The  arrangement  of  the  letters  of  the  alphabet  haa 
caused  much  ingenious  speculation.  It  has  been  more 
than  once  pointed  out  (as  by  Prof  Key,  T?ie  Alphabet,  p.  28) 
that  there  are  CBrtalnly  traces  of  regularity  of  arrangement! 
The  three  soft  momentary  sounds  6,  g,  d,  were  placed 
together;  and  it  is  possible  that  p,  k,  t  (if  denoted  hy 
Pe,  Koph,  Tau),  may  have  once  been  together,  and  sepa- 
rated  by  later  intrusions-;  I,  m,  n  have  an  affinity  more 
apparent  than  real,  which  was  perpetuated  by  their 
meaningless  designation  as  **  liquids;"  still,  the  appearance 
is  sufficient  to  justify  the  idea  that  they  may  have  be6i» 
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purposely  put  together.  It  has  beeu  suggested  that  the 
alphabet  was  at  first  composed  of  "  four  quaternions"  of 
letters,  each  headed  by  a  vowel,  and  the  scattered  position 
of  the  vowels  leads  itself  to  this  arrangement ;  but  it  must 
be  remembered  that  the  arrangement  of  the  European 
alphabets  is  certainly  the  same  as  that  of  I^oenidai  and  in 
the  Phoenician  there  were  breathings  but  no  vowel  symbols. 
Besides,  the  remaining  letters  are  just  as  necessary  as  any 
sixteen  which  we  might  so  arrange,  and  to  all  appearance 
just  as  ancient  The  author  of  the  New  Cratylus,  indeed 
(p.  170,  ed.  3),  actually  drew  up  his  list  of  fours:  the 
three  soft  momentaries  headed  by  aleph;  then  came  A, 
followed  by  vatf,  eheUi^  and  ikhy  oddly  grouped  as 
aspirates ;  then  the  three  *'  liquids,"  with  Mmekh  behind 
them ;  and  lastly,  pe^  koph,  and  tau,  under  the  care  of  ayin. 
This,  of  course,  renders  it  necessaiy  to  **  omit  caph,  which 
is  ozily  a  softened  form  of  coph,  the  liquid  resh^  and  the 
ecmi-vowel  pocUi,  which  are  of  more  recent  introduction." 
Also  it  is  "  quite  certain  that  at  the  first  there  was  only 
'  one  sibilant,  samekh,'*  In  this  way  Dr  Donaldson  satisfies 
himself  that  the  "  original  Semitic  alphabet  contained  only 
sixteen  lettera"  We  give  this  futile  attempt  at  arrange- 
m<snt  with  no  wish  to  sneer  at  a  philologer  who  did  g^ 
work  in  his  day,  but  simply  to  show  the  arbitrary  nature  of 
all  such  attemptis,  resting  as  they  must  do  simply  on  internal 
evidence.  If  we  bear  in  mind  the  history  of  the  derivation 
of  the  Phoenician  alphabet,  as  we  have  attempted  to  give 
it,  from  the  Egyptian  hieratic,  we  shall  conclude  that  it  is 
hardly  probable  that  symbols  borrowed  for  practical  uses 
should  have  been  arranged  upon  any  scientific  method; 
that  chance  guided  the  general  arrangement,  though  a  few 
sounds  obviously  similar  may  have  been  put  intentionally 
together.  No  argument  can  be  drawn  (as  by  Rodiger  in 
his  Hebrew  Grammar)  from  the  juxtaposition  of  two  letters 
meaning  a  hand  (yodh  and  kaph),  two  meaning  a  head 
(koph  and  resh),  &G, ;  reasons  have  been  given  above  tor 
believing  that  these  names  have  no  relation  to  the  original 
import  of  the  signs,  but  were  merely  fanciful  analogies 
drawn  by  the  Phoenicians  themselves;  and  it  seems  as 
possible  that  the  juxtaposition  may  have  suggested  the 
idea  of  the  names  as  that  the  names  caused  the  arrange- 
ment But  if  the  togument  be  sound,  it  is  valid  against 
the  supposition  that  the  order  was  fixed,  throughout  on 
Acientific  grounds. 

It  is  quite,  certain  that  the  Teutonic  tribes  of  north- 
western Europe  possessed  characters  of  some  sort  before 
they  received  the  Greek  or  Latin  alphabets,  lliese 
characters  are  generally  callecf  rvnet,  and  have  been  the 
subject  of  some  sound  scholarship  and  much  baseless 
speculation.  They  may  be  divided  into  three  main  classes 
— the  Anglo-Saxon,  the  German,  and  the  Scandinavian ; 
each  of  thes^  contain  a  number  of  lists  of  characters,' 
which,  however,  do  not  differ  from  each  other  more  than 
the  Greek  alphabets ;  and  there  is  so  much  likeness  in  the 
whole  family  that  wo  may  infer  a  common  origin  for  alL 
The  term  rune  is  recognised  as  the  name  of  a  German 
letter  by  Venantius  Furtunatus  at  the  b^nmng  of  the 
seventh  century,  in  the  lines^ 

Barbara  fmxineis  pingatur  rhuna  tabellis ; 
QuodquB  pajiynui  agit,  virgula  plana  valet. 
«.e.,  these  characters  were  cut  on  smoothed  ash-boughs. 
,  The  meaning  of  the  word  rUn  in  Anglo-Saxon  is  a  "  secret;" 
and  the  verb  ryrum,  which  is  derived  from  the  same, 
means  "  to  whisper*' — the  same  verb  which  appears  in  the 
now  disused  phrase,  to  "  round  in  the  ear.**  liuna  denoted  a 
magician ;  the  word  is  contained  in  the  German  alruna, 
the  well-known  designation  of  those  prophetesses  whom 
the  German  tribes  venerated,  which  appears  corrupted  by 
Tacitus  (Germ.  c.  viil)  into  aurinia.  There  is  su£5cient 
evidence  to  show  that  the  knowledge  of  these  runes  was 


confined  to  a  small  class ;  that  they  were  used  maagkal 
characters,  and  also  as  means  of  augaiy.  It  vufor  thu 
reason  undoubtedly  that  they  were  generally  prosciihed  cb 
the  introduction  of  Christianity ;  and  the  rcoeiJtioQ  di  tlie 
Latin  characters  by  the  Anglo-Saxons  i^  regarded  u 
important  as  their  reception  of  the  Christian  docthDcs. 

It  is  impossible  to  believe  that  the  barbannis  iiihabitaou 
of  the  German  forests  should  have  worked  out  for  then- 
selves  a  genuine  alphabet  before  they  came  into  intercoune 
with  the  civilised  nations  of  the  south.  When  tc 
remember  the  long  process  through  which  a  pure  alphil-:'. 
was  reached  by  the  highly-developed  nations  which  d«^elt 
on  the  eastern  shores  of  the  Mediterranean,  it  is  aiterij 
incredible  that  such  success  should  have  been  achieved,  u 
it  were,  per  solium,  under  so  much  more  unfavoDrabU 
ciroumstances  in  the  West  It  may  be  asserted  with  seme 
confidence  that  if  the  runes  were  genuine  alphabets  (a  hjc: 
there  seenu  no  reason  to  deny),  they  must  liave  been  dcnvd 
from  the  Phoenicians  in  process  of  oimmerce.  There  is  qd'< 
sufficient  similarity  in  several  of  the  characters  to  isike 
this  view  antecedently  probable,  but  any  historical  pn>.^ 
would  be  extremely  difficult,  if  not  imiiossible.  It  is  tiTX 
that  even  wfaero  the  characters  resemble  the  PLoeuidzD  ti« 
names  of  Uie  letters  differ  altogether ;  but  thk  as  veha^e 
before  seen  in  the  case  of  the  Phoenicians  themselve.  is 
nowise  unnatural  when  an  alphabet  is  borrowed ;  the  do 
is  important,  the  name  signifies  little,  and  new  mmn  i-i 
attached  according  to  the  fancy  of  the  borrowen.  It  i3 
highly  probable,  l^th  from  the  meaning  of  the  word  rj. 
itself  and  from  the  evidence  of  foreign  writers,  that  tkf :%* 
symbols  were  not  used  by  their  ownere  for  any  (tf  i-^' 
ordinary  ends  of  an  alphabet  (except,  perhaps,  ior  ioscrp- 
tions)  until  the  Teutonic  nations  came  into  contact  vrs 
Greek  and  Roman  civflisation ;  by  the  mass  of  the  pe(|> 
they  were  probably  looked  on  simply  as  charni,  '«^^ 
unknown  qrmbols  of  an  occult  science.  Nay,  it  migbt  fc« 
held  that  even  to  the  initiated  they  had  merely  a  sort  c< 
hieroglyphic  value,  and  were  developed  into  phecdi 
significance  only  by  the  contact  of  the  Greek  snd  Rcss 
alphabets.  For  this  view,  indeed,  there  b  no  e^idsct 
and  it  is  not  in  itself  probable.  But  we  should  be  dn^t: 
to  it  if  we  were  to  suppose  that  the  runes  were  the  creati' :< 
of  the  Teutonic  intellect 

These  ancient  character!  occur  plentifully  on  DeoKf^ 
stones,  rings,  coins,  &c,  in  Scandinavia.  In  Engbud  tb' J 
have  been  found  principally  in  Northumbria,  Mereii,'^ 
East  Anglia.  It  has  been  suggested  (by  Mr  Haigb)  t^ 
this  may  be  due  to  the  milder  principles  uf  the  Ir;^ 
monks,  who  restored  Christianity  to  tho  north  of  Esg'--^ 
after  its  fall  with  Edwin  in  633,  and  did  not  pursue  r>^-i 
system  of  eradicating  every  trace  of  paganism  vhicb  l-i 
been  originally  commanded  by  Gregory.  Runic  vri:: .: 
was  even  employed  in  the  service  of  Christianit?  ^' 
Kemble  (Archoeoloffia,  vol.  xxviii.  p.  340)  iuteipretcd  vd 
great  ingenuity  the  Inutilatcd  inscription  on  tho  Un:^ 
cross  discovered  at  Ruthwell,  and  showed  that  it  rtfcR  ^^ 
the  Crucifixion.  But  the  Anglo-Saxon  alphabet  ns  kva 
— early  in  the  7th  century— conformed  to  the  Latin  tvpe. 
those  lettera  of  the  older  form  alone  being  retained  ^i-^ 
were  required  to  denote  sounds  tliat  had  no  oouoten^t^ 
in  Latin  ;  these  were  f  (wen),  and  f  (thorn),  thehueri 
which  expresses  the  suiJ  breathing  heard  in  "/Aia:*^ 
order  to  express  the  corresponding  sonant  (heard  in  *V^i; 
and  confusedly  denoted  by  the  8;inic  com])ound  M)astri7ke 
was  dravm  across  the  simple  d  (^),  and  the  nev  ki*-^ 
was  called  edh.  The  symbol  j  is  fomctimcs  found  instcw 
of  y.  Curious  admixtures  of  runes  with  Latin  cbsn^ 
occauonally  occur  even  to  late  tinica  Tbas,  in  the  Coda 
Bxoniensia  {^,  400,  ed.  Thorpe),  an  enigma  cccMaxii«.-s^ 
and  the  parts  apparently  of  the  subject  to  be  g»e>^  ^ 
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written  in  ninds;  the  odd  effect  is  increased  by  these  rune? 
being  written  in  the  regular  way-— {sometimes  they  were 
written  fiovarpof^rjBov) — ^from  right  to  left,  eontrary  to  the 
general  run  of  the  words.    Kemble,  in  the  Archceotogia,  has 
given  an  interesting  translation  of  an  Anglo-Saxon  poem, 
each  stanza  of  which  begins  with  the  name  of  a  runic 
letter;  thus  the  first  stanza  begins  with  Fesh,  "  money," 
the  name  of/,  the  Qrst  runic  letter,  and  goes  on  to  say*— 
"  Honey  is  a  consolatiod 
To  every  man: 
Vet  shall  every  man 
Libenaiy  distribate  it  ;* 
If  he  will  that,  before  God, 
Honour  shall  fall  to  hi&  lot. 
The  feoond  stanza  is  dedicated  to  the  bull,  Ur  (tt),  the 
third  to  thorn  (ih),  &e.     This  poem  accordingly  gives  the 
order  of  the  alphabet,  which  agrees  in  the  main  with  that 
of  all  other  runic  alphabets.    Yet  the  poem  is  not  old,  for 
the  name  of  s  (Sigel,  "  the  sun  ")  is  treated  by  the  writer 
as  though  it  had  been  Segel  "  a  sail  "-rclearly  a  mistake  of 
a  later  time,  when  the  true  name  had  passed  out  of  use. 
It  may  be  added  that  the  names  of  this  alphabet  are  some- 
times strangely  abstract ;  thus  we  find  "  gift,"  "  hope," 
"  need,"  "  war,"  which  differ  much  from  the  very  concrete 
objects  which  the  Phoenicians  chose  to  denote  their  letters. 
In  consequence  of  all  those  old  alphabets  beginning  with 
the  letters/, '11,  ih^  o,  r,  c,  in  the  same  ord^,  the  alphabets 
are  called  by  some  antiquarians  "  futhorcs,"  just  as  we 
commonly  speak  of  the  ordinary  alphabet  as  the  a  B  c. 

The  doctrines  of  Christianity  were  first  presented  to  a 
Teutonic  people  in  a  written  form  by  Ulfilas,  who,  though 
dot  the  first  successful  missionary  to  the  Goths,  has  thereby 
established  his  claim  to  be  regarded  as  the  apostle  of  his' 
'ace ;  and  while  the  main  body  of  the  Qoths,  spurning  the 
veak  control  of  Rome,  poured  westward  in  their  fierce 
sireer  of  victory  towards  Italy  and  Spain,  a  remnant  was 
eft  in  Msesia,  to  whom  Ulfilas  gave  the  gospel  in  their  own 
ongue.  This  was  at  the  end  of  the  4th  century  of  our  era. 
le  employed  an  alphabet  of  twenty-four  or  twenty-five 
etters,  some  of  which  are  unmistakably  Greek  in  form ; 
•thers  are  common  (or  nearly  so)  to  the  Greek  and  the 
imic  alphabets,  and  may  therefore  have  been  derived 
rom  either  ;  but  if  they  were  runic,  they  at  least  received 
more  rounded  form,  it  being  no  longer  necessary  to 
stain  those  angles  which  (as  we  saw  above  in  describing 
be  cuneiform  characters)  were  most  convenient  in  days 
'hen  writing  meant  cutting  on  stone  or  wood.  But  some ' 
I  the  letters  soem  to  be  beyond  doubt  runic :  most  clearly 
)  are/,  r,  «,  y,  and  the  symbol  for  the  compound  sound 
ur ;  and  the  reason  for  all  these  (except  r)  appears  to  be 
ic  lack  of  a  proper  equivalent  in  Greek.  The  letter  which 
Ifilas  adopted  to  denote  the  surd  breath  th  is  not  runic, 
>  that  the  Gothic  and  Anglo-Saxon  alphabets  here  differ: 
is  apparently  the  Greek  0.  It  would  seem,  therefore,  that 
is  letter  still  denoted  an  aspirate  (p'A)  in  Greek,  and  not 
breath,  otherwise  it  would  surely  nave  been  taken  for/; 
$rc,  on  the  contrary,  it  seems  to  have  been  selected  at 
ndom  from  a  list  of  symbols  which  denoted  no  corre- 
onding  sounds  in  Gothic  On  the  same  lack  of  principle 
was  taken  to  denote  kw.  X  was  the  exponent  of  the 
cath  cA,  as  heard  in  German  words  :  here  the  difference 
tween  tho  true  aspirate  and  the  breath  is  not  great. 
»og  o  formed  a  symbol  which  b  very  like  omega. 
Another  alphabet  which  has  had  an  important  infiuence 
Europe,  and  which  may  be  destined  to  a  yet  wider 
;cnsion  as  the  alphabet  (in  a  modified  foim)  of  the 
ial  and  progressive  Russian  empire,  is  the  Cyrillic  This 
3  the  'Vi'ork  of  Cyril,  a  monk  of  Constantinople,  who,' 
icther  with  Methodius  preached  the  g08|)el  among  the 
avonic  tribes  of  Bulgaria  and  Moravia,  in  the  9th 
ttury^long  aftet  the  Teutons  had  come  under  the  infiu- 


ence of  Christiamty.  Qyril  held  the  services  of  the  church 
among  his  new  converts  in  the  vulgar  tongue,  into  which 
he  also  translated  certain  books  of  the  Scriptures.  The 
alphabet  which  he  employed  for*  this  purpose  is  more 
thoroughly  Greek  than  that  of  Ulfilas;  but  smce  thd 
Greek  alphabet  was  not  nearly  sufficient  to  express  all  the 
Sclavonic  sounds— especially  the  numerous  sibilants — he 
added  further  signs,  the  history  of  which  is  not  clear. 
This  alphabet  has  been  largely  adopted  by  the  easterly 
branches  of  the  Sclavonic  race,  including  the  Russians^ 
Bulgarians,  and  the  Ulyrian  division  of  the  Sclaves.  The 
old  Bulgarian  (commonly  called  the  Ecclesiastical  Sclavonic) 
is  the  language  into  which  Qyril  translated  the  Scriptures ; 
in  philology  it  holds  the  same  rank  as  the  Gothic  hs^ 
among  the  Teutonic  languages :  it  is  the  parent,  however, 
only  of  one  of  the  least  important  dialects,  the  modem 
Bulgarian.  The  lUyrian  family  is  divided  into  the  Servians 
OB  the  one  hand,  and  the  Croats  and  Slovenian  peoples  on 
the  other.  These  parties  are  separated  by  difference  of 
religion :  the  Servians  belong  mainly  to  the  Greek  Church, 
while  the  others  are  exclusively  Roman  Catholic ;  and  the 
members  of  the  Greek  Church  natiirally  cling  to  the 
Cyrillic  characters,  while  the  Catholics  have  adopted  the 
Latin  alphabet  It  is  not  easy  to  predict  which  characters 
will  ultimately  predominate.  The  Latin  letters  are  in* 
sufficient  to  express  the  Sclavonic  sounds ;  but  this  deficiency 
can  be  eked  out  by  diacritical  signs,  and  the  greatest 
literary  activity  is  shown  by  the  Latinising  party.  Lastly, 
the  Cyrillic  alphabet  has  .been  adopted  by  the  Wallachians, 
through  the  infiuence  of  their  Sclavonic  neighbours, 
though  it  is  little  a4apted  to  express  their  essentially 
Latin  speech,  derived  from  the  colonists  whom  Trajan 
settled  in  the  new  Roman  province  of  Dacia.  Most  of 
the  needless  symbols  have  been  dropped  in  the  newest 
form  of  the  Wallachian  alphabet  (See  Max  Miiller^ 
Survey  of  LanguageSt  pp.  39-84.) 

Cyril's  original  alphabet  consisted  of  forty-eight  symbols^ 
but  some  of  these  are  slightly  different  representations  of 
the  same  sound;  others  are  tachygraphies  for  conibina^ 
tions  of  sound,  as  sht^  ts,  &c.     The  names  were  not  Greek,. 
%vith  the  exception  of  three — ksit.psi,  and  thiia — which 
were  relented  to  the  end  as  unnecessary,- but  they  retained, 
their  original  Greek  place  as  numerical  signs.    The  alphabet 
is  printed  at  the  end  of  this  article.     It  will  be  seen  that 
6  occupies  the  third  place,  while  a  modified  B  stands 
second:  the  reason  is,  that  B  had  come  to  denote  the 
t;  sound  in  Greek,  and  therefore  carried  this  value  into 
the  Sclavonic.    The  modified  letter  denotes  the  old  b  sound. 
The  7th  letter,  which  is  not  Greek,  had  the  sound  ol 
English  softy,  a  little  softer  than  the  French  J  in  Jamaii* 
Thb  8th  and  9th  s3rmboIs  are  the  Greek  t  and  t:  they 
are  supposed  to  have  had  the  same  sound,  that  of  the  soft 
English  z  (not  ds) — perhaps  on6  of  them  may  have  originally 
denoted  <fr,  a  sound  which  easily  passes  into  dj;  dj  had  a 
special  symbol  both  in  the  Servian  and  Wallachian,  though 
it  had  none  in  the  Cyrillic,  probably  because  the  sound 
had  not  then  been  produced;  if  it  had,  we  may  conclude, 
from  the  exactness  which  the  Cyrillic  alphabet  everywhere 
shows,  that  it  would  not  have  been  left  without  a  mark* 
The  8th  letter  has  been  expelled  from  the  Russian  alphabet  as 
superfluous:  the  Russians  have  no  c(;  sound.    The  10th  and 
1  Ith  letters  were  sounded  alike  as  i;  the  10th  is  the  Greek 
Eia,  which  had  therefore  become  undistingmshable  from 
Iota  in  Cyril's  day,  as  it  is  in  modem  Greek.    The  12th 
letter,  /  pure  and  simple,  denoted  the  semi-vowel  y*    ^^ 
22d  was  U  followed  by  a  parasitic  y.    The  23d  and  24th 
are  only  different  ways  of  writing  the  same  combinatiott  wl^ 
the  Greeks  having  changed  the  u  soimd  into  it,  Cyril  w<is 
obliged  to  write  ok  for  u^  as  the  Greeks-  themselves  did. 
The  Russian  has  one  symbol  (7)  to  denote  this  sound:  it  is- 
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denoted  vespecti^ly  thd  treathioga/and  German  ch.  We 
may  faodft  boce  Che  diSerent  tfeatnient  of  ^  by  Ul&Ias;  it 
«eems  a  fenr  i&le«eiMie  Uiot  the  sound  of  <^  hsA  changed 
frum  an  8S|«cate  to  a  breathing  between  tlie  times  of 

''  Ulfihs  and  Oyr^  The  27th  and  28th  are  the  Greek 
Ouic^  m  the  simple  and  in  a 'modified  form:  they  de* 

:  fir>to<l  the  sounds  beard  in  note  and  not  respectively; 
Clicse  have  been  dropped  in  all  the  derived  alphabets,  in 
which  the  1 7th  letter  does  work  for  both.  We  now  come 
to  a  sencs  of  letters  (29-44)  which  are  not  Greek,  and 
denote  sounds  which  were  probably  imknown,  or  at  least 
bad  no  sepamte  eicponents,  in  the  Greek  system.  The  first 
four  are  sibilants,  simple  or  compoond.  It  will  be  remem- 
bcred  how  the  Greek  dropped  the  large  Phoenician  stock 
of  sibilants,  through  their  own  disinclination  to  such 
sounds.  Cyril,  however,  did  not  "go  back  to  the  original 
ty[>es»  but  had  recourse  to  Ihe  inartistic  expedient  of 
tiMug  two  or  three  upright  strokes,  with  small  modifiers 
below.  Letter  29  is  the  compound  ts,  30  denotes  the  fuller 
compound  tsck  (English  ch  in  "church"),  31  is  the  simple 
4h,  32  is  sfi(,  which  in  Russian  is  said  to  be  expressible 
only  by  sdUsch,  unquestionably  a  very  strong  sibilant;  the 
newer  form  of  Wailachian  used  29  to  express  4j,  The 
letters  33-30  were  attempts  to  express  the  neutral  vowel 
(heard  in  English  in  fir,  sun,  &c.)y  the  first  two  in  its 
aspect  nearest  to  u,  the  last  two  nearer  to  i.  The  first  and 
last  are  important  in  Russian :  they  are  written,  but  not 
fronounced;  but  the  first  hardens  a  preceding  letter,  or, 
if  it  be  a  continuous  consonant,  makes  it  be  sounded  as 
though  it  were  double.  The  3Gth,  on  the  contrary,  softens 
a  preceding  letter,  giving  it  the  thouUIc  sound.  The  34th 
letter  has  been  dropped  in  Russian ;  the  35th'  has  a  pecu- 
liar kind  of  i  sound.  The  37th  letter  has  an  e  sound;  it 
was  apparently  ^introduced  into  the  alphabet  in  consequence 
of  the  polyphony  of  the  original  «,  which  in  Russian  does 
the  work  of  e,  o,  and  o?,  and  also  of  each  of  these  preceded 
by  the  semi-vowel  y;  but  as  the  new  letter  has  three  of  these 
fiounds,  there  is  not  much  gain  of  clearness.   A  third  symbol, 

however,  has  been  introduced — ^an  inverted  «,  ^j'^bichdid 

not  belong  to  the  Cyrillic  alphabet:  it  is  used  at  the  begin- 
ning of  words  where  the  pure  c  sound  is  heard — ^not  ye^  and 
also  in  foreign  words  beginning  with  os.  Letters  38-40  are 
compounds  expressing  the  u,  a,  and  e  sounds,  preceded 
by  y.  The  combinations  seem  to  us  needless,  but  the 
Oreck  had  no  symbol  for  y;  therefore  Cyril  probably 
thought  it  necessary  to  connect  the  I-symbol  with  the 
following  vowel,  in  order  to  show  that  it  was  only  the 
«cmi-vowel,  not  a  full  vowel,  which  would  have  caused 
another  syllable.  The  first  of  these  symbols  has  been 
retained  in  Russian  unchanged;  the  second  is  now  written 


rstiier  like  ao  inverted  r  Z\  tlie  third  was  e^ticd  to 
drop — ^whence  arose  the  confusion  respecting  t  ^ch  t?q 
have  just  mentioned  Nos.  41  and  42  denote  nasally  1 
vowels,  e  and  o,  as  heard  in  the  French  en  -and  an:  tht  j 
sounds  seem  to  have  fallen  out  of  all  Sdavomc  hn^::es, 
except  th^  Polish.  43  and  44  denote  the-- same  tOTid> 
"  pre-iotised,"  like  the  three  3&-40:  these  also  are  d^v 
unknown.  Then  came  the  Greek  Ksi  and  Psi,  the  cbj. 
acters  being  very  slightly  altered:  they  have  fallen  out  of  l« 
altogether.  No.  4  7,  Thita,  is  retained  in  Russian,bat  somid 
as  an/,  which  has  thus  two  exponents,  ^and  ^  Li^tl; 
came  the  equivalent  of  the  Greek  Upsilon  called  ifica:  tbis 
is  employed  in  Russian  in  words  borrowed  from  the  Grc  k. 

Fourteen  of  these  letters  have  been  expelled  from  :-* 
Russian  alphabet,  namely  8, 11,  22,  23,  27, 28, 34, 40-4* ; 
their  list  of  35  letters  is  made  up  by  the  addition  of  t-. 
inverted  «,  which  stands  in  the  31st  place  of  the  ali  h^.t 
The  forms  of  the  letters  are  more  rounded  than  tic,  i  •:: 
Cyril,  as  will  be  seen  by  a  comparison  of  the  two.  Z\i 
reform,  among  others,  was  due  to  Peter  the  Great,  v  3 
printed  the  first  Russian  periodical  at  Moscow  in  IM-w 
(Max  Miiller,  Survey,  p.  49.) 

The  Servian  alphabet  differs  from  the  Russian  o.-r 
by  the  insertion  of  symbols  to  denote  modification  of  s:::: 
caused  by  a  following  y.  Thus  we  find  a  chararre:  • 
express  dy  (equivalent  to  the  Hungarian  gy  hei-d  . 
"Magyar");  another  for  /y,  denoting  the  sound  c-f  • ; 
Italian  gli;  another  for  ny,  the  Italian  and  French 
and  one  for  ty^  a  softer  sound  than  the  tsch^  the  3}*^ 
for  which  is  common  to  Russian  and  Servian^ 
,  The  Wailachian  adopted  nearly  all  the  Cyrillic  dri*- 
ters,  except  the  superfluous  vowel-symbols  and  the  nas:^  . 
vowels.  The  list  was  soon  considerably  shortened,  as  - 
natural  in  a  language  originally  non-Sclavonic,  thouri : 
the  course  of  time  it  has  naturally  borrowed  many  t-  - 
from  its  neighbours.  Since  it  has  been  used  for  li::r.: 
purposes,  it  has  been  further  diminished  to  27  symb:>  • 
the  loss  of  the  short  sibilant  (32),  the  second  t,  ani  ^ 
iotised  a;  the  other  iotiscd  vowels  had  gone  before.  7:' 
forms  *of  the  characters  have  also  been  much  assimibtr:  '• 
the  Latin  types:  instead  of  the  pecoliar  symbol  i^ ." 
which  the  Russian  retains,  the  new  Wailachian  hi '» * 
with  a  wavy  stroke  through  the  middle;  n  is  written  a  >' 
not  as  H ;  and  Cyril's  Combinations  of  perpendicular L:- 
are  more  rounded  than  the  Russian.     The  WsUachbiti:-- 

one  special  symbol    |    to  denote  the  sound  «». 

We  have  thus  described  the  alphabets  used  in  c:-  "- 
Europe.  -The  only  oUiers  which  have  any  special  iit  •  -• 
for  Englishmen  are  the  different  Indian  alphabets;'- 
these  are  too  numerous  and  complicated  to  be  t'-l 
described  here.  (j.  t\ 
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CYR.     '    BUSS. 

CYR.    i     BUSS. 

CYB.     1    RU88. 

CYR.     1    BOSS. 

CYR.     i    RUSS. 

CYB.  :  e:^^ 

a    d  lA    a 

H 

iiiUAiiH 

P       H^     P        ^    ^ 

'R    %  \%    4 

i  M 

E    EjB    6 

1 

I'i 

C     c  iC    c     l|    i| 

^  a 

,3     3 

5P  *i 

E    RJB    B 

i 

lil  i  t 

T      T 

Ttin 

V     Y 

^  ^ 

10  w 

H)  n 

e    ^jO  a 

r   rjr  r 

K 

KjK    £ 

H    t 

Ul   01 

Ulm 

El  » 

IE  s 

Y   kIVt 

A    A:4    A 

\ 

A    J[     J 

OVov 

t|l   v 

U^J^ 

16  n 

e     elE    e    M 

m'M   M 

V    s 

y  J 

Tk   % 

t  % 

A    A 

SR  k;;K  jk    N 

iiiH  H 

<I>  4> 

(b  • 

1U  v 

X   X 

S     8J               0 

o:0    0 

X    ;c 

X  X 

y  u 

Hii 

tt  tt 

I 

?    ?i3    3    n 

nln  n 

(0   (0  . 

k  k 

1.  B 

Ka 

(. 

A  L  P  —  A  L  P 
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ALPHEUS,  CAX<^€tos),  the  chief  river  of  PelopoDnesua, 
now,  called  Rufia  or  Houphu  Its  sources  are  jn  the 
mountaiDS  of  j^cadia,  to  the  east  of  Megalopolis.  Being 
fed  by  a  great  number  bi  small  streams^  it  becomes  navi- 
gable, and  traversing  Elis,  empties  itself  into  the  Ionian 
sea.  At  several  points  in  its  course  it  runs'  in  a  subter- 
ranean channel  This  fact  probably  gave  rise  to  the  well- 
known  myth  which  represents  Alpheus,  the  river-god, 
^8  passing  under  the  sea  to  the  nymph  Arethusa,  Afrho  had 
been  changed  into  a  fountain  in  the  island  of  Ortygia. 
Milton  in  his  Arcades  thus  alludes  to  the  story — 

*'  That  renowned  flood,  so  often  sun^ 
Divine  Alphdus,  who  by  secret  sluice 
Stole  under  seas  to  meet  his  Arethuse." 

ALPHONSO,  Alfonso,  Alonzo,  APF0NS0,or  Ildb?okbo. 
This  name,  so  famous  in  the  annala  of  the  Spanish  peninsula, 
has  been  borne  by  no  fewer  than  twenty-two  of  its  sovereigns 
— ^viz.,  by  ten  of  the  A^turias  and  Leon,  one  of  Castile  when 
separate  from  Leon,  five  of  Aragon^  and  six  of  Portugal 

Ist,  Asturicu  and  Leon, — ^Alphonso  L,  sumamed  "  The 
Catholic,''  Eong  of  the  Asturias,  the  son  of  Pedro,' duk^  of 
Biscay,  was  born  in  the  year  693.  On  the  death  of  FaTila, 
the  son  of  Pelayo,  Alphonso,  who  had  married  Ormisinda, 
the  daughter  of  the  latter,  was  proclaimed  king  of  Asturias. 
During  his  whole  reign  he  was  engaged  in  almost  perpetual 
conflicts  with  the  Moors,  and  is  said  to  have  wrested  Leon, 
Oalicia^  and  \Castile  from  their  hands.  His  zeal  for  the 
church,  displayed  in -endowing  and  repairing  monasteries 
and  churches,  gained  for  hun  his  suniame  of  "The 
Catholic"  Alphonso  died  at  Cangas  in  757,  and.  ires 
mLc<;eeded  by  his  son  Fruela  I. 

Alphonso  n.,  sumamed  "  The  Chaste,"  King  of  the  Aitu- 
rias,  the  son  of  Fruela  L,  was  but  a  child  when  his  father 
-was  assassinated  in  768,  and  consequently  his  claims  to 
the  throne  were  passed  over  in  favour  of  Aurelio,  who  was 
probably  a  cousin  of  Fruela.  Alphonso  was  invested  with 
regal  authority  by  Silo,  the  successor  of  Aurelio ;  on  whose 
death,  in  783,  he  became  sole  ruler.  He  was  afterwards 
dethroned  by  his  undo  Mauregato,  and  was  compelled  to 
retire  into  Biscay.  Mauregato,  after  a  reign  of  about  five 
years,  was  succeeded  by  Bermudo,  who,  in  791,  took 
Alphonso  as  his  partner  on  the  throne.  Bermudo  reigned 
for  only  about  four  years 'longer.  A  rebellion  bt  many  of 
the  chief  nobles  in  802  compelled  Alphonso-  to  surrender 
his  throne  for  the  third  time ;  but  he  was  soon  aftetwards 
restored,  mainly  through  the  assistance  of  Th^udiiis,  one 
of  his  most  faithful  followers.  In  addition  to  having  to 
defend  himself  against  these  internal  dissensions,  Alphonso 
was  during  the  greater  part  of  his  reign  at  war  with  the 
Moors,  obtaining,  among  other  successes,  a  signal  victory 
over  Mohammed,  governor  of  Merida,  ia  830.  Alphonso 
died  in  843,  in  the  city  of  Oviedo,  which  he  had  greatly 
adorned  and  made  the  capital  of  his  kingdom.  He  had 
aome  years  previously  abdicated  in  favour  of  Bamiro,  son 
of  Bermuda  His  surname  of  "The  Chaste"  has  been 
connected  by  some  with  the  legend  that  he  refused  to  pay 
thA  Moors  their  tribute  of  a  hundred  Spanish  virgins,  but 
MB  rather  to  be  ascribed  to  his  vow  to  preserve  an  absolute 
continence. 

ALFBONfio  m,  sumamed  "The  Great,"  King  of  the  As- 
turias, was  bom  in  the  year  848,  and  succeeded  his  father 
Ordono  I.  in  866.  In  the  following  year,  Frael%  count  of 
Oalicia,  disputed  Alphonso's  right  of  succession,  and  forced 
ikim.  to  retire  to  Alava ;  but  Fmela's  tyraimy  so  ezasper- 
n-ted  the  people  that  he  was  assassinated  before  he  had 
t>een  a  year  in  power,  and  they  gladly  readied  Alphonso  to 
llie  throne.  Other  conspiracies  marked  the  beginning 
of  Alphonso's  reign,  but  he  soon  felt  himself  tderably 
secure  at  home,  and  turned  his  arms  against  the  Moors. 
Uy  901,  the  year  in  which  he  gained  a  splendid  victory  at 


Zamora,  he  had,  it  is  said,  extended  his  empire  to  th« 
banks  of  the  Guadiana,  and  had,  by  founding  and  fortifying 
cities,  made  good  his  hold  over  a  large  part  qf  the  con* 
quered  territory.  But  Alphonso's  victories  abroad  wero 
greatly  neutralised  by  discontent  among  his  own  subjects, 
who  found  it  difficult  to  bear  the  heavy  war  taxes  that  had 
been  imposed  upon  them.  There  was  a  rising  under.  An% 
in  885,  and  another  under  Witiza  in  894 ;  and  in  907  % 
more  formidable  insurrection  broke  out,  headed  by  Garcia, 
the  king's  eldest  son.  Garcia  was  defeated'  and  taken 
prisoner ;  but  as  the  greater  part  of-  the  nation  bided  with 
the  queen  in  deraanding  that  he  i^ould  be  released, 
Alphonso,  either  wishing  to  prevent  a  civil  war,  or  think- 
ing that  his  cause  was  hopeless,  resigned  his  crown  to  his 
son  in.' 901.  After  his  abdication,  Alphonso,  offering  his 
services  to  his  son  in  the  true  spirit  of  the  age,  led  an 
expedition  against  the  Moors,  in  which  he  gained  fresh 
victories.  He  died  towards  the  end  of  the  same  year  (90  i ), 
Qe  was  the  last  monarch  who  bore  the  title  King  of  Astu<* 
rias,  his  successors  being  called  kingb  of  Leon,  from  the 
new  capital  of  the  kingdom.  It  was  in  his  reign  that  the 
counts  of  Navarre  becjBune  independent  There  is  still 
extant  a  Latin  chronicle,  treating  of  the  history  of  Spain 
from  the  Moorish  invasion  down  to  the  death  of  Ordono« 
which  is  usually  attributed  to  Alphonso. 

Alphokso  IV.,  "The  Monk,"  Kiag  of  Leon,  succeeded 
Fruela  H.;  his  uncle  in  924.  On  thb  death  of  his  wife, 
about  six  years  afterwards  he  resigned  his  crown  to  his 
brother  Bamiro,  and  retired  into  a  cloister ;  but  soon  grow* 
ing  weary  of  monastic  life,  he  made  an  attempt  to  resimio 
the  Bc^tre.  He  Was^  however,  taken  prisoner  at  Leon, 
and  confined  in  the.  monastery  of  St  Julien,  where  he  died^ 
probably  about  two  and  a  half  years  after. 

Alphonso  Y.  succeeded  his  father  Bermudo  11.  in  999, 
being  then  about  five  yearjs  of  age.  Qonsalez,  coimt  of 
Galicia,  and  his  wife,  were,  by  appointment  of  Bermudo  U., 
guardians  of  the  young  king ;  and  on  arriving  at  manhood 
he  married  their  daughter  j^vira.  The  regency  ia  remark- 
able for  the  defeat  and  death  of  the  famous  Moor  AlmansUr 
in  1002 — a  success  that  led  ultimately  to  the  .conquest  oi 
Cordova  by  the  Christians.  Alphonso  himself  made  wax 
upon  the  Moons,  recapturing  Leon  apd  other  places  that 
had  been  lost  during  his  minority.  Alphonso  died  at  the 
siege  of  Viseo  in  1028.  He  was  succeeded  in  the  king- 
dom of  Leon  by  his  son  Bermudo  III.,  while  the  hitherto 
dependent  countship  of  Castile  became  a  separate  kingdom 
under  the  sovereignty  of  Sancho  el  Mayor,  king  of  Navarre, 
and  husband  of  &e  eldest  daughter  of  the  late  count 

ALPETbNso  VL  of  Leoii,  and  eventually  I.  of  Cdstile, 
sumamed  "  The  Valiant,",  was  bom  in  the  year  1030.  His 
father,  Fernando  the  Great,  who  in  his.  own  right  was 
king  of  Castile  only,  but  succeeded  to  the  throne  of  Leon 
in  right  of  his  wife,  died  in  1065,  leaving  his  kingdom 
^divided  among  his  children.  Sancho,  the  eldest  son, 
received  as  his  portion  Castile ;  to  Alphonso  was  given  the 
kingdom  of  Leon,  the  territory  of  Campos,  part  of  Asturiaa. 
and  some  towns  in  Galicia;  and  Garcia  the  youngest 
brotfier,  received  a  part  of  Galicia  and  of  Portugal j  while 
the  towns  of  Toro  and  Zamora  were  left  to  Urraca  and 
Elvira,  Femando'/l  two  daughters.  I'oace  was  not  long 
maintained  between  the  three  brothers.  In  1,068  Sancho 
made  war  upon  Alphonso,  and  defeated  him  in  a  bloody 
battle,  at  Puuitica,  on  the  Pisuerga.  In  1071,  hostilities, 
which  seem  to  have  been  suspended,  again  commenced, 
and  Alphonso  having  recruited  his  army,  defeated  Sancho 
at  a  place  called  Valpellage,  on  the  banks  of  the  Cheurrion ; 
but  the  latter,  being  reinforced,  it  is  said  by  the  famous 
Roderigo  Diaz  de  Bivar,  commonly  caQed  "  The  Cid,"  made 
an  Attack  during  the  night,  and  almost  exterminated  the 
Leonnese  army,  Alphonso  himself  being  taken  prisoner*  Ho 
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iras  ocnnpolled  to  abdicate  his  throne,  and  was  imprisoned 
in  tho  monastery  ol  Sahagun,  probablj  i^ith  the  intention 
of  making  him  become  a  monk ;  but  escaping  from  this 
place  of  oonfinement,  he  bought  refuge  Tnth  Almamony  the 
Moorish  kmg  of  Toledo,  who  received  him  with  great  hospi- 
tality.* Saocho  having  taken  possession  .of  Leon,  advanced 
into  Oalida  against  Qarcia.  The  two  brothers  met  at 
Satitarem,  when  the  Galicians  were  defeated  with  great 
slanghter,  and  Gkircia  himself  captured 'and  thrown  into 
prison.  Sancho  was  assassinated  in  1073,  and  Alphonso, 
after  making  a  solenm  declaration  that  ho  was  gniltlesa  of 
his  brother's  death,  was  reinstated  in  his  oWn  dominion, 
besides  receiving  his  brother's  kingdom  of  Castile.  Garcia, 
'  who  had  been  liberated  on  the  death  of  his  brother,  was 
preparing  to  lecovv  his  throne,  when  Alphonso^  having 
treacherously  invited  him  to  hh  court,  shut  him  up  in  the 
oastle  of  Luna,  where  he  died  test  years  af  terwaids.  Being 
now  the  undisputed  master  of  nearly  all  his  father's  king- 
dom, Alphonso  was  at  liberty  to  turn  his  arms  against  the 
Moors.  His  first  expedition,  in  1074,  was  in  defence  of 
Almamun  of  Toledo,  who. had  Befriended  him  in  his  ad- 
versity, and  whose  kingdom  was  now  invaded  by  the  Cor- 
dovans. Borne  years  later,  however,  disregarding  the 
ties  of  gratitude,  he  himself  hud  wiste  the  territories  of 
Vahia  ben  Isnuul,  the  son  and  suooessor  of  Almamun,  and 
ended  by  taking  the  dty  of  Toledo  iMf  in  1085.  Many 
parts  of  Spain,  hitherto  suljeet  to  &e  Moprs,  were  now 
added  to  the  empire  of  Alphonso ;  and  it  is  ftot.improbable 
that  he  would  have  reduced  the  entire  peninsula  to  his 
sway,  had  not  a  new  and  formidable  power  arisen,  which 
threatened  to  undo  all  he  and  his  predecessors  had  aocom- 
[ilished.  A  large  army  of  Moors  from  Africa^  under  JTussef 
ben  Tashfyn,  one  of  th^  Almoravides,  entered  Spain,  and, 
with  the  assistance  of  Ben  Abad,  king  of  Seville,  inflicted 
a  terrible  defeat  upon  Alphonso  near  Zalaca^  in  the  yew 
1086.  Fortunately  fpr  the  Christian  oanse,  the  Moorish 
chiefs  began  to  quart^  among  themselves,  and  Alphonso 
was  enabled  not  only  to  recover  his  poeition,  but  even  to 
extend  his  conquests  in  some  directions.  In  1108,  how- 
ever, the  Almoravides  made  another  serious  attempt  to 
destroy  the  power  of  Alphonso.  A  bloody  battle  was 
fought  at  Ucl^  in  which  the  Leonnese  army  was  com- 
pletely defeated,  and  Sancho,  Alphonso's  only  son,  who 
commanded  in  place  of  his  father,  slain.  Alphonso  died 
at  Toledo  in  1109,  and-was  succeeded  by  Mb  daugjhter 
Urraca,  whose,  husband,  Alphonso  L  of  Aragon,  is  by 
some  historians  enumerated  among  the  kings  of  ■  Leon 
as  Alphonso  VIL  Through  his  illegitimate  daughter 
Terosa,  whom  he  gave  in  marriage  to  Henry  of  Burgundy, 
Alphonso  became  an  ancestor  of  the  kings  of  Portu^ 
Alphonso  Vn.,  the  same  as  Alphonso  L  of  Aragon 

{q.v.) 

AxPHONSO  VUL  of  Leon  (or*  VH,  according  to  thoie. 
who  do  not  consider  Alphonso  of  Amgon  as  properly  a 
king  of  Leon)  and  11.  (or  III)  -of  Castile,  often  called 
Alphonso  Ba^mond  and  *'  The  I^peror,"  was  bom  in 
the  year  1106.  He  was  the  son  of  Urraca,  daughter 
of  Alphonso  VI,  and  Raymond  of  Burgundy,  her  first 
husband.  In  1112  he  was  proclaimed  king  of  Oalida,  by 
whom  it  does  not  clearly  appear ;  in  1 1 22  he  was  associated 
with  his  mother  in  the  government  of  Leon  and  Castile ; 
and  on  her  death  in  1 1 26  he  became  sole  monarch.  Soon 
after  this  event  he  made  war  upon  his  stepfather,  Alphonso 
of  Aragon,  in  order  to  recover  the  territories,  properly 
belonging  to  Leon  and  Castile,  which  had  been  lost  owing 
to  his  mother's  misgovemment  The  two  kings  came  to 
an  agreement  about  the  year  1129,  Alphonso  of  Leon 
having  regained  most  of  his  possessions..  In  1135, 
Alphonso,  elated  by  the  homage  of  the  king  of  Navarre 
and  the  oounts  of  Barcelona  and  Toulouse,  caused  himself 


to  be  solemnly  crowned  emperor  of  Spain.  This  fignity 
was,  however,  little  more  than,  a  name,  for  AIdIkqiso 
Henrj^ues  of  Portugal  and  Garcia  Bamiro  ot  »vnm 
declared  war  upon  tiie  now  emperor  almost  immediately 
after  his  elevation.  Intestine  feuds  between  the  vaiioad 
Christian  princes  of  Spain,  which  resulted  m  no  yvrj 
definite  gain  to  any  of  them,  lasted  until  the  advance  of 
krge  Mooridi  armies  under  the  Almohades  compelled  ih^ 
Christians  to  turn  against  their  oommoo  foa^  Alphonso 
invaded  Andalusia  in  1150,  and  gained  several  victories, 
which  contributed  greatly  to  the .  extension  of  Chnstisn 
territory  in  Spain.  He  died  in  1157  at  Tremada,  on  Iw 
return  from  an  indecisive  battle  with  C^^^  Tussef  at  Jaeo ; 
and  was  succeeded  by  his  elder  son*  Sancho,  in  the  throne  of 
Castile,  and  by  his  younger,  Fernando,  in  that  of  Leoo. 
In  1 156  he  instituted  the  order  of  St  JuUen,  aftervuds  w 
celebrated  under  the  name  Alcantaba  (q.v,) 

Alphonso  IX.  (VIIL),  King  of  Leon  only,  succeeded  Ik 
father  Fernando  in  1188.  In  1190  he  sought  to  strengthea 
his  pibsition  by  marrying  his  cousin  Teresa  of  Foxtogal. 
This  marriage,  being  within  the  forbidden  degrees,  was  pro 
nounced  null  by  ^  pope  (Celestine  IH),  who  exoom* 
municated  Alphonso  and  his  queen  until  1195,  when  tkj 
agreed  to  separate.  la  1197  Alphonso  a  second  time  defied 
the  papal  authority  by  marrying  his  cousin  Berengam, 
daughter  of  Alphonso  IIL  of  Castile,  with  a  view  of  patting 
a  stop  to  the  frequent  quarrels  between  the  two  kingdooi 
As  before,  the  pope  (Innocent  IIL)  prevailed,  sod  ia 
1204  the  separation  took  place,  Innocent^  however,  ^antiiig 
that  the  culdren  already  bom  should  be  recognised  as 
legitimate.  After  the  dissolution  of  the  marriage- the  old 
chronic  stiaie  of  feud  between  the  two  kings  returned,  asd 
was  kept  up,  although  with  little  actual  warlare,  until  tb4 
death  of  Alphonso  of  Castile  in  1214.  In  1217,  Ferasodo, 
the  eldest  son  of  Alphonso  and  Berengaiia,  l)ecame  king 
of  entile.  Alphonso,  thinking  that  his  ofwn  .claims  bsd 
been  uxgustly  passed  over,  deda^  war  upon  his  son ;  hi 
finding  that  the  people  preferred  Fernando^  he  rehnqiiisbed 
his  dunis.  The  remainder  of  Alphonso's  reign  was  chiei; 
spent  in  campaigns  against  the  Moors.  Along  with  Ks 
son,  he  captured  Meri£,  Badsgoz,  and  other  cities ;  and  is 
12S0  gained  a  brilliant  victory  over  Mohammed  Ibn  Hud 
at  Merida.  .  He  died  in  the  same  year,  and  was  succeeded 
by  Jiis  son  Fernando,  w;ho  thus  finidiy  united  the  kingdcsae 
of  Leon  and  Castile. 

Alphonso  X.,  sumamed  M  SaMo,  or  **  The  Wise,"  King 
of  Leon  and  Castile,  was  bom  in  1221,  and  succeeded  m5 
father  Fernando  IIL  in  1252.  He  ascended  thethrcse 
with  the  entire  approbatioi^of  his  subjects,  and  with  eyery 
prospect  of  a  happy  reign;  but,  through  the  ill-direci«i 
aims  of  his  ambition,  few  sovereigns  havB  been  isc49 
tmfortunata  He  first  attempted  to  gain  poesesnon  cf 
Qascony,  contending  that  he  had  a  better  lig^t  to  thit 
province  than  Henry  HL  of  England*  The  arms  d 
JBngland,  however,  proved  too  formidable;  and  he  agreed 
to  renounce  his  claim  on  condition  that  Henry's  soi, 
afterwards  Edward  I.,  should  many  his  sister  £leonor\ 
The  marriage  was  solemnised  with  great  pomp  and  magrj- 
ficence  towards  the  end  of  October  1254.  Alphonso's  next 
act  was  to  lay  daim  to  the  duchy  of  SwaUa,  which !:» 
believed  to  be  his  in  right  of  his  mother  Beatrix,  dsDghter 
of  the  late  duke.  This  claim  was  passed  over,  but  vLea 
advancing  it  Alphonso  formed  a  oonnectioa  with  tk 
German  princes,  and  in  1256  became  a  competitor,  sgain^ 
Richard,  Earl  of  Cornwall,  for  the  imperial  erowa.  Hd 
was  again  unsuccessful,  the  Earl  of  Cornwall  bemg  ^ected 
by  a  small  majority.  In  1271,  on  the  death  of  Bicfa&rd» 
he  a  second  time  attempted  to  make  himself  emperor  of 
Germany,  and  even  after  Bodolph  of  HapsbnighadsetiuIIy 
been  elected,  he  undertook  a  fniittess  jouney  to  Bioeuit 
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in  order  to  prevent  the  pope  (Gregory  X.)  from  confirm.- 
ing  the  election.     These  repeated  attempts  to  increase  his 
dignity  weakened  rather  than  strengthened  the  power  of 
Alphonso,  and  forced  him  to  impose  heavy  taxes  upon  his 
suojccts,  and  even  to  debase  the  coinage,  thus  producing 
much  discontent  and  disturbance,  while  the  Moors  ^ere 
ever  ready  to  take  advantage  of  any  misfortunes  that 
might  happen  to  him.      From    12G1    to   1266   he   was 
engaged  in  a  war  with  Mohammed,  of  Granada,  during 
which  his  army  suffered  several  defeats.      In   1270   an 
insurrection  broke  out,  headed  by  Feb"pe,  brother  of.  the 
king,  who  was  assisted  by  Mohammed  of  Granada;  it 
via  only  quelled  after  nearly  all  their  demands  had  been 
concedcKi  to  the  rebels.     In  1275,  when   Alphonso  was 
absent  on  his  fruitless  journey  to  Beaucaire,  his  eldest  son, 
Fernando  de  la  Cerda,  died,  an  event  which,  raising  as  it 
did  the  question  of  the  succession  to  the  crown,  threatened 
anew  to  involve  the  kingdom  in  war.    Sancho,  Alphonso's 
second  son,  was,  according  to  the  law  of  the  Visigoths, 
proclaimed  heir  by  the  Cortes  at  Segovia;   but  Philip 
of  France,  unde  of  the  two  young  sons  of  Fernando, 
declared   war  with   Alphonso  on    their  behalf;    actual 
hostilities  were,  however,  prevented  by  the  intercession  of 
Pope  Nicolas  III.     In  1281,  Sancho,  irritated  probably  by. 
some  attempt  that  Alphonso  had  made  to  favpur  the  sons 
of  Fernando,  raised  the  standard  of  revolt  against  his 
father.  ^Sancho,  who  was  a  favourite  with  the  people, 
having  secured  the  assistance  of  Mohammed  of  Granada, 
reduced   his  father   to  such  extremities   that  the  latter 
solemnly  cursed  and  disinherited  his  son,  an  act  which  he 
confirmed  by  Jiis  will  in   1283,  and  at  the  same  time 
solicited  aid  from  the  king  of  Marocco.     At  the  com- 
mencement of  the  following  year,  however,  Alphonso,  on 
receiving  intelligence  from  Salamanca  that  Sancho  was 
dangerously  ill,  pardoned  him.     Alphonso  died  a  few  days 
afterwards,  orf  4th  April  1 284.     He  was  a  learned  prince, 
and  a  great  encouragor  of  learning,  brave  and  energetic, 
but  at  the  same  time  restless  and  ambitious.     He  has  been 
charged  with  impiety,  chietly  on  account  of  a  well-known 
saying  of  his,  that  "  had  he  been  present  at  the  creation,  he 
could  have  given  some  useful  hints  for  the  better  ordering  of 
the  universe."  To  liim  sciente  is  indebted  for  a  set  Of  astro- 
nomical observations  known  as  the  Alphxmsine  Tables,  which 
were  drawn  up  under  his  auspices  by  the  best  astronomers  of 
the  age;  and  in  the  palace  of  Segovia  a  room  is  still  shown 
as  the  observatory  of  Alphonso.     He  was  also  distinguished 
as  a  poet  and  as  a  legislator.     In  the  Escurial  is  preserved 
a  curious  manuscript  containing  8ome,hymns.of  his  com- 
position; and  he  was  the  principal  compiler  of  a  code  of 
laws  which  is  still  esftant  under  the  name  of  Lob  Sietc 
FartidcLs. 

ALPnoNSO  XL,  "The  Avenger,"  was  an  infant  when  he 

succeeded  his  father,  Ferdinand  IV.,  in  1312.     During 

his  long  minority  the  kingdom  was  cruelly  distracted  by 

intestine  warfare.     Assuming  the  reins  of  government  in 

1324,  ho   strove  to  repress  the  turbulent  spirit  of  the 

nobility,   and  to  put  down  that  system  of  brigandage  to 

which  it  had  given  rise,  acquiring  by  his  inflexible  severity 

the  title  of  "  The  Avenger."     He  lost  Gibraltar  in  1 329,  but 

03  commander  of  the  allied  armies  of  Catholic  Spain,  on 

the  29tli  Oct.  1340  he  gained  a  complete  victory  over  the 

kings    of   Morocco  and    Granada    at    the   Salado.     The 

slaughter  was  immense,  and  the  booty  so  rich  that  the 

value   of  gold  is  said  to  have  fallen  one-sixteenth.     Ih 

1342   Alphonso  laid  siege  to  Algeciras,  where  cannon 

were  employed  for  the  first  time  in  Europe  by  the  Moors 

in  defence  of  their  walls.     This  siege  had  lasted  two  years, 

n  hen  the  Moors  capitulated  on  condition  of  a  truce  between 

the   t-wo    nations  for   ten  years;  but  the  king  of   Castile 

broke   hiB  word  a  few  years  after  by  besieging  GibralUr, 


whore  he  died  of  the  plague  on  the  2Cth  March  1350, 
aged  40.  He  was  succeeded  by  his  son,  Pedro  tho  Cruel, 
From  this  reign  dates  the  institution  of  rcgidors  or 
jurats,  to  whom  was  committed  the  administration  of 
the  communes;  and  these  regidors  became  the  exclusive 
electors  of  the  Cortes,  in  which  the  people  ceased  to  have 
a  voice. 

2f/,  Castile, — Alphonso  III.  (according  to  other  enum&i 
rations,  VIII.  or  IX.),  surnamed  "  The  Noble,"  is  the  only 
king  of  Castile  of  the  name  who  was  not  also  Icing  of  Leon. 
He  was  born  in  1 155,  and  succeeded  his  father,  Sancho  III., 
in  1158.  His  minority  was  disturbed  by  the  contention 
of  the  two  powerful  houses  of  Lara  and  Castro  for  the 
regency;  but  after  his  mdrriage  with  Eleanor,  daughter 
of  Henry  II.  of  England,  he  was  proclaimed  sole  nUer. 
After  compelling  the  kings  of  Aragon,  Navarre,  and  Leon 
to  surrender  the  territories  they  had  taken  possession  ol 
during  his  minority,  he  turned  his  arms  againA  the  Moors, 
and  at  Alarcos,  in  1195,  sustained  one  of  the  roost  terrible 
defeats  recorded  in  the  annals  of  Spain.  This  disastei 
encouraged  the  kings  of  Leon  and  Navarre  to  renew  their 
hostilities,  which  were  carried  on  for  several  years  with 
varying  success.  In  1211  the  Moors  again  threatened 
Castile;  but  in  tho  following  year,  Alphonso,  along  with 
Pedro  H.  of  Aragon /ind  Sancho  VII.  of  Navarre,  gained 
a  most  complete  and  splendid  victory*  over  them  at  La 
Navas  de  Tolosa.  Alphonso  died  at  Garci  Munos  in 
1214,  and  was  succeeded  by  his  son,  Enrique  I.  Alphonso 
was  a  patron  of  literature,  and  in  1208  founded  a  university 
at  Palencia,  the  first  in  Christian  Spain.  This  university 
was  afterwards  transferred  to  Salamanca. 

3c?,  Aragon. — Alphonso  I.,  surnamed  El  Batallador, 
"The  Fighter,"  King  of  Navarro  and  Aragon,  was  the 
second  son  of  Don  Sancho  Ramirez,  and  succeeded  his 
brother  Pedro  I.  in  1104.  By  his  marriage  in  1109  with 
Urraca,  daughter  and  heiress  of  Alphonso  VI.  of  Leon  and 
Castile,  he  became  her  associate  in  the  government  of 
these  kingdoms,  and  in  the  same  year  assumed  the  title 
of  "  Emperor  of  all  Spain."  Misunderstandings  soon 
arose  between  Alphonso  and  his  wife,  and  he  separated 
from  her  shortly  after  their  marriage,  an  act  which  was 
confirmed  by  the  council  of  Palencia  in  1114.  Alphonso, 
however,  refused  to  give  up  his  claims  to  the  kingdoms  of 
Leon  and  Castile,  and  maintained  a  constant  struggle  with 
Urraca  till  her  death  in  1126.  Alphonso's  chief  victories 
were  gained  over  the  Moors.  He  laid  siege  to  S^iragossa 
for  the  first  time  in  1114,  but  the  city  was  not  captured 
until  1118,  after  several  bloody  battles  had  been  fought  in 
its  neighbourhood.  In  1120  his  territories  were  menaced 
by  a  large  force  sent  against  him  by  Ali :  but  engaging  the 
enemy  near  Daroca,  he  left  20,000  Almoravides  dead  on 
the  field.  Three  years  after^-ards,  while  the  king  of 
Marocco  was  fully  occupied  at  home  by  the  rise  of  a 
dangerous  sect  of  Almoliades,  Alphonso  seized  the  oppor- 
tunity to  invade  Valencia.  In  1125  he  undertook  a  new 
expedition  against  Granada  in  aid  of  the  Mozarabcs  or 
Christian  Moors.  The  Moors  in  their  reprisals  invaded 
Estremadura,  and  defeated  the  Castilians  near  Badojoz. 
The  king  of  Aragon,  so  far  from  rend^ing  his  neighbour 
any  assistance,  determined  to  take  advantage  of  tho 
critical  position  of  Alphonso  Raymond,  as  well  as  of  tho 
troubles  which  the  death  of  Urraca  had  occasioned  in 
several  parts  of  his  dominions,  but  when  on  the  point  of 
battle  the  two  kings  came  to  an  agreement.  Alphonso 
next  crossed  the  Pyrenees,  and  captured  the  cities  of 
Bordeaux  in  1130,  and  Bayonne  in  1131.  On  his  return 
to  Spain  he  took  Merpiincnzafroni  the  Moors  in  1133,  and 
invested  Fraga  in  1134,  where,  during  a  sally  from  the 
town,  he  received  a  wound  from  which  ho  died  a  few  days 
after. 
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ALPflONSo  n.  was  born  in  1152,  and  in  1163  succeeded 
his  father,  Kaymondo  V.,  as  count  of  Barcelona,  hid 
mother,  Petronilla,  d^ght«r  of  Ramiro  IL,  king  of  Aragon, 
at  the  same  time  resigning  that  kingdom  to  him.  He  was 
frequently  at  war  with  Raymond©  of  Toulouse,  and  also 
directed  an  expedition  against  the  Almohades,  from  which 
the  invasion  of  Aragon  by  Sancho  of  Navarre  recalled  him. 
lie  assisted  Alphonso  of  Castile  against  Cuen^a,  for  which 
service  he  was  relieved  from  doing  homage  to  Castile.  He 
died  in  1196.  He  was  a  patron  of  the  troubadours,  and 
wrote  some  poems  m  the  Provencal  language. 

Alphonso  III.,  the  son  of  Pedro  IIL,  was  bom  in  1265, 
and  in  1 285,  on  the  death  of  his  father,  being  absent  in 
Majorca  on  an  expedition  against  his  uncle  Jayme,  assumed 
Ihe  title  of  king  without  tadking  the  oaths  of  adherence  to 
the  articles  to  which  his  predecessors  had  subscribed. 
Wlien  he  returned  in  1286,  however,  lie  was  compelled  to 
go  through  the  usual  coronation  ceremony.  In  1287  he 
signed  the  Privilege  of  Union,  which  permitted  his  subjects 
to  have  recourse  to  arms  to  defend  their  liberties,  and 
invested  the  justizero  with  the  power  of  citing  the  king 
himself  to  appear  before  the  Cortea  Alphonso's  chief 
wars  were  with  Jayme  of  Majorca,  Sancho  of  Castile,  and 
the  pope.     He  died  in  1291. 

Alphonso  IV.,  son  of  Jay9i6  EL^  was  bom  in  1299, 
and  ascended  the  throne  in  1327.  During  almost  the 
whole  of  his  reign  he  was  occupied  in  war  with  the 
Genoese  about  the  possession  of  Corsica  and  Sardinia. 
He  died  in  1336. 

Alphonso  V.  of  Aragon,  L  of  Sicily  and  Sardinia,  and 
latterly  I.  of  Naples,  was  born  in  1385,  and  succeeded  his 
father,  Fernando  thj^  Just,  as  king  of  Aragon  and  of  Sicily 
and  Sardinia,  in  1416.  In  1420  Joanna  I.  of  Naples 
offered  to  make  Alphonso  her  successor  if  he  would  assist 
her  against  Louis  of  Argou.  Tlus  he  did  j  but,  owing  to 
misunderstandings,  the  queen  revoked  her  adoption  of 
Alphonso  in  1423,  making  Louis  of  Anjou  her  heir. 
Recalled  to  Spain  immediately  after  by  an  attack  made  by 
the  Castilians  upon  his  hereditary  kingdom,  he  left  his 
brother  Pedro  as  his  lieutenant  at  Naples,  which  he  had 
taken  by  storm  the  year  before.  On  his  way  to  Spain  he 
captured,  but  generously  refrained  from  pillaging,  Marseilles, 
a  city  belonging  to  his  rival  the  duke  of  Anjou.  After 
restoring  peace  at  home,  Alphonso  again  turned  his  atten- 
tion to  Naples,  where  his  cause  now  appeared  to  be  hope- 
less. Louis  of  Anjou  died  in  1434,  and  Queen  Joanna  the 
following  year,  leaving  Naples  to  Louis's  brother  Een^, 
who  had  in  his  possession  the  whole  kingdom  except  a  few 
fortresses  which  still  held  out  for  Alphonso.  In  the  same 
year  (1 435)  Alphonso  laid  siege  to  Gaeta,  but  the  siege  was 
raised,  and  Alphonso  himself  taken  prisoner  by  Philippo 
Maria  Visconti,  duke  of  Milan.  Visconti,  however,  being 
greatly  pleased  with  the  high  character  and  noble  appear- 
ance of  Alphonso,  soon  released  him,  and  even  made  him 
his  ally.  Immediately  on  recovering  his  liberty,  Alphonso 
made  a  tliird  attempt  upon  the  kingdom  of  Naples.  The 
issue  of  the  war  at  first  was  doubtful,  but  latterly  the  arms 
of  Alphonso  were  nearly  everywhere  victorious.  He  laid 
siege  to  Naples,  and  after  an  obstinate  resistance  captured 
it  in  1442  The  States-General  were  then  convoked,  and 
solemnly  proclaimed  Alphonso  king;  his  election  being 
sanctioned  by  Pope  Eugcnius  IV.,  who  had  pre\'iously 
promised  that  honour  to  Rend.  Alphonso  now  fixed  his 
residence  at  Naples,  and  devoted  himself  chiefly  to  tJie 
improvement  of  his  kingdom;  although  he  was  also  fre- 
quently involved  m  the  wai-s  and  disputes  of  tlie  Italian 
princca  He  died  at  Naples  on  the  27th  Juno  1458  ;  and 
was  succeeded  in  his  kingdoms  of  Aragon  and  of  Sicijy  and 
Sardinia  by  his  brother  John,  and  in  that  of  Naples  by 
hi»  natural  son  FerdiuauA      Alphonso  was  unrloubtcdiy 


one  of  the  best  monarchs  of  his  name.  His  bmnr^sud 
generalship  fitted  him  for  the  warlike  enterprises  he  had 
to  undertake ;.  and  it  is  evident  that,  from  his  generou 
and  humane  disposition,  as  well  as  from  his  love  of  liten- 
tnre  and  encouragem^t  of  law  and  justice,  his  rale  would 
have  been  equally  successful  had  it  been  his  lot  to  live  ia 
more  peaceful  times. 

4^  Fortugal. — Alphokso  L,  Enriquez,  son  of  Hem; 
of  Burgundy,  count  of  Portugal,  and  Teresa  of  Castile,  vu 
bom  at  Guimaraens  in  1094^  He  succeeded  his  father  in 
1112,  and  v^as  placed  under  the  tutelage  of  his  mother. 
When  he  came  of  age  he  was  obliged  to  wrest  from  her 
by  force  that  power  which  her  vices  and  incapacity  bd 
rendered  disastrous  to  the  state.  Being  proclaimed  eole 
ruler  of  Portugal  in  1128,  he  defeated  bis  mother's  troopi 
near  Guimaraens,  making  her  at  the  same  tim$  his  prisoner. 
He  also  vanquished  Alphonso  Raymond  of  Castile,  his 
mother^s  {dly,  and  thus  freed  Portugal  from  dependence 
on  the  crown  of  Leon.  Next  turning  his  arms  against  the 
Moors,  he  obtained,  on  the  26th  July  1139,  the  famo;is 
victory  of  Ourique,  and  immediately  jiter  was  proclaimed 
king  by  lus  soldiers.  Not  satisfied  with^this,  hoveTer,  he 
assembled  the  Cortes  of  the  kingdom  at  Lamego,  where  be 
received  the  crown  from  the  archbishop  of  Braganza;  the 
assembly  also  declaring  that  Portugal  was  no  longer  a 
dependency  of  Leon.  Alphonso  continued  to  dittinguisb 
himself  by  his  exploits  against  the  Moors,  from  when  he 
wrested  Santarem  in  1 1 46,  and  Lisbon  in  1 147.  Some  yon 
later  he  became  involved  in  a  war  that  had  broken  out  amcug 
the  kings  of  Spain;  and  in  1167,  being  disabled  dimngzs 
engagement  near  Badajoz  by  a  fall  from  his  horse,  he  ^m 
made  prisoner  by  the  soldiers  of  the  king  of  Leon,  and  ^J 
obliged  to  surrender  as  his  ransom  almost  all  the  coaqnests 
he  had  made  in  Galicia.  In  1 184,  in  spite  of  his  grea:  t^u 
he  had  still  sufficient  energy  to  relieve  hit  son  Sand;, 
who  was  besieged  in  Santarem  by  the  Moora.  He  disi 
shortly  after,  in  1185.  Alphonso  was  a  man  of  gigai::: 
stature,  being  7  feet  high  according  to  some  authors.  He 
has  long  been  regarded  as  a  saint  by  the  Portuguese,  7b 
reverence  him  both  on  account  of  his  personal  chaiactc 
and  as  the  founder  of  their  kingdouL 

Alphonso  IL,  "The  Fat,"  was  bom  in  I185,and  socceeded 
his  father,  Sancho  L,  in  1211.  He  was  engaged  invv 
with  the  Moors,  and  gained  a  victory  over  them  at  Ak^' 
do  Sal  in  1217.  He  also  endeavour^  to  weaken  the  povc: 
of  the  clergy,  and  to  apply  a  portion  of  their  eoocc^' 
revenues  to  purposes  of  natioiiial  utility.  Having  bfc* 
ezcommunicated  for  this  by  the  pope  (Honoriua  IlLi  '-^ 
promised  to  make  amends  to  the  church;  but  hedic^ui; 
1223  before  doing  anything  to  fulfil  his  engagexei. 
Alphonso  framed  a  code  which  introduced  sevei^  ^^^' 
ficud  changes  into  the  hiws  of  his  kingdom. 

Alphonso  IIL,  son  of  Alphonso  II. ,  was  bom  in  i-^ 
and  succeeded  his  brother,  Sancho  IL,  in  1248.    B«s.i .' 
making  war  upon  the  Moors,  he  was,  like  his  /alh^r,  r:^ 
quently  embroiled  with  the  church.     In  his  reign  ^^' 
became  part  of  Portugal.     Alphonso  died  in  127D. 

Alphonso  IV.  was  bom  in  1290,  and  in  1325  sncac:'  - 
his  father,  Dionis,  whose  death  he  had  hastened  b?  '^ 
intrigues  and  rebellions.  Hostilities  with  the  CastL:*.'-' 
and  with  the  Moors  occupied  many  years  of  bis  m.> 
during  which  he  gained  some  suecesses;  but  by  oonser*--; 
to  the  barbarous  murder  of  Inez  do  Castro,  who  was  seen:-  • 
espoused  ^  his  ?on  Pedro,  ho  has  fixed  an  indebl^le  ?:-> 
on  bis  chai-acter.  Enrajjed  at  this  barbarona  act,  Pci'^ 
put  himself  at  the  head  of  an  army,  and  dova.^!2t:*i  •« 
whole  of  the  country  between  the  Douro  and  the  Mn:; 
before  he  wa^  reconciled  tn  his  father.  Alphon>?  i-- 
alinost'immediately  after,  on  tho  12th  May  1S57. 

Alphonso  V.,  Afiicano,  was  bom  in  1402,  taidsuccix^ 
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his  father  Edward  in  1438.    Dniing  his  minority  he  was 
placed  under,  the  regency^  first  of  his  mother,  and  latterly 
of  his  nnde,  Don  Pedro.     In  1448  He  assumed  the  ireins 
of  goyemment,  and  at  the  same  time  married  his  cousin 
Isabella^  daughter  of  Don  Pedro.    In  the  following  year, 
being  led  by  what  he  afterwards  diacovered  to  be  false 
representations,  he  declared  Don  Pedro  a  rebel,  and  de- 
feated his  army  in  a  battle  at  Alfarrobeira,  in  which  his 
uncle  was  slain.    In  1458,  and  with  more  numerous  forces 
in  1471,  he  invaded  the  territories  of  the  Moors  in  Africa, 
and  hy  his  successes  there  acquired  his  surname  of  "The 
African."    On  his  return  to  Portugal  in  1475  his  ambition 
led  him  into  Castile,  where  two  princesses  Were  disputing 
the  succession  to  the  throne.     Having  been  affianced  to 
the  Princess  Juana,  Alphonso  caused  himself  to  be  pro- 
claimed king  of  Castile  and  Leon;  but  in  the  following 
year  he  was  defeated  at  Toro  by  Ferdinand,  the  hu^b^nd 
of  Isabella  of  Castile.    Alphonso  went  to  France  to  obtain 
the  assistance  of  Louis  XL,  but  finding  himself  deceived 
by  the  French  monarch,  he  abdicated  in  favour  of  his  son 
Juan.     When  he  returned  to  Portugal,  however,  he  was 
compelled  by  his  Son  to  resume  the  sceptre,  which  he  con- 
tinued to  wield  for  two  years  longer.    After  that  he  f eU 
into  a  deep  melancholy,  and  retired  into  a  monastery  at 
Cintra,  where  he  died  in  1481. 

Alphonso  VI.,  the  second  king  of  the  house  of  Braganza, 
was  bom  in  1643,  and  succeeded  his  father  in  1656.  In 
1667  he  was  compelled  by  his  wife  and  brother  to  abdicate 
the  throne,  and  wus  banished  to  the  island  of  Terceira. 
These  acts,  which  the  vices  of  Alphonso  had  rendered 
necessary,  were  sanctioned  by  the  Cortes  in  1668.  Alphonso 
died  at  Cintra  in  1675. 

ALPHONSUS  A  Sancta  Makia,  or  Alphonso  de 
Cabtagena,  a  'celebrated  Spanish  historian,  was  bom  at 
Carthagena  in  1396,  and  died  on  the  12th  July  1456. 
He  succeeded  his  f aUier,  Paulus,  ^  bishop  of  Burgos.  In 
1431  he  was  deputed  by  Juan  11.  of  Castile  to  attend  the 
council  of  Basle,  in  which  he  xnade  himself  conspicuous  by 
his  learning.  He  was  the  author  of  several  works,  the  prin- 
cipal of  which  is  a  History  of  Spain  from  the  earliest  times 
down  to  the  year  1496,  printed  at  Granada  in  1545,  foL 

ALPINI,  PsosPERO  (in  Latin  Prosper  Alpintis),  a  cele- 
brated physician  and  botanist,  was  born  at  Marostica,  in 
the  republic  of  Venice,  on  the  23d  November  1553.  In 
his  youth  he  served  for  a  time  in  the  Milanese  army,  but 
in  1574  he  quitted  it,  and  went  to  Padua  to  study  medi- 
cine. He  was  admitted  to  the  degree  of  doctor  of  physic  in 
1578,  soon  after  which  he  left  the  university,  and  settled 
is  a  physician  in  Campo  San  Pietro,  a  small  town  in  the 
Paduan  territory,  at  the  invitation  of  its  citizens.  In  the 
course  of  his  studies  he  had  paid  particular  attention  to 


botanical  sdenee;  but  the  sphere  of  his  present  practice 
was  too  limited  to  afford  him  much  opportunity  of  prose- 
cuting his  favourite  study.  He  wished  particularly  to 
extend  his  knowledge  of  exotic  plants,  by  observing  their 
economy  and  habits  in  their  native  soil  To  gratify  this 
laudable  curiosity  an  opportunity  presented  itself  when 
Ceorge  Emo  or  Hemi,  the  consul  for  the  Venetian  republic 
in  Egypt,  appointed  Alpini  his  physician.  They  sailed 
from  Venice  in  September  1580,  and  arrived  at  Qrand  * 
Cairo  in  the  following  year.  Alpini  spent  three  years  in 
Egypt,  and  by  his  industry  and  assiduity  greatly  im- 
proved his  botanical  knowledge,  having  travelled  along 
the  banks  of  the  Nile,  visited  every  place,  and  consulted 
every  person  from  whom  he  expected  any  new  information. 
From  a  practice  in  the  management  of  date-trees  which 
he  observed  in  this  country,  Alpini  seems  to  have  deduced 
the  doctrine  of  the  sexual  difference  of  plants,  which  was 
adopted  as  the  foundation  of  the  celebrated  system  of 
Linnaeus.  He  says  that  "  the  female  date-trees  or  palms 
do  not  bear  fruit  unltjss  the  branches  of  the  male  and 
female  plants  are  mixed  together;  or;  as  is  generally  done, 
unless  the  dust  found  in  the  male  dbeath  or  male  flowers 
is  sprinkled  over  the  female  flowers."  His  treatise  De 
Medtcina  ^yptiorum  contains  the. first  account  of  the 
coffee-plant  that  was  t)ublished  in  Europe.  When  Alpini 
returned  to  Venice  in  1986  he  was  appointed  physiciiu 
to  Andre  Doria,  prince  of  Melfi;  and  during  his  residence 
at  Genoa  he  was  esteemed  the  first  physician  of  lus  aga 
The  Venetians  were  unwilling  that  the  Genoese  state  should 
number  among  its  citizens  a  person  of  such  distinguished 
merit  and  reputation;  and  in  the  year  1593  he  was  recalled 
to  fill  the  botanical  chair  in  the  university  of  Padua,  with 
a  salary  of  200  florins,  afterwards  increased  to  750.  He 
discharged  ,the  duties  of  his  professorship  for  many  years 
with  great  reputation,  till  his  declining  health  interrupted 
hia  labours.  He  died  of  slow  fever  on  the  6th  Febraary 
1617,  in  the  sixty-fourth  year  of  his  age,  and  w^  succeeded 
as  botanical  professor  by  one  of  his  sons.  The  genus 
Alpinia,  belonging  to  the  order  Zingiberacese,  is  named  after 
him.  Alpini  wrote  the  following  works  in  Latin: — 1.  De 
Medtcina  JEgypicyrum  Libri  iv.,  Venice,  1591,  4to;  2.  De 
Plantie  ^ypti  Libera  Venice,  1592,  4to;  3.  De  BaUamo 
Dialogue^  Venice,  1592,  4to;  4.  De  Praesagienda  Vila  tt 
Morte  jEgrotantium  Libri  vii.,  Venice,  1601,  4to;  5.  De 
Medicina  Metkoctica  Libri  xiiL,  Padua,  1611,  folio;  6.  De 
Rhapontico  Disputatio,  Padua,  1612,  4to.  Of  all  these 
works  various  editions  have  appeared;  and  besides  these, 
two  posthumous  treatises  were  published  by  his  son-— 
1.  De  Plantis  Exotids  Libri  tt.,  Venice,  1627,  4to;  2. 
Historice  Naiuralia  Egypti  Libri  iv.,  Lugd,  Bat.  1635,  4t0. 
Several  other  works  of  Alpini  remain  in  manuscript. 


ALPS 


rAKING  a  general  view  of  the  earth's  surface,  the 
continent  of  Europe  appears  to  be  no  more  than  a 
jeat  peninsiila  extending  westward  from  the  much  vaster 
ontinent  of  Asia.  Its  shores  are  deeply  indented  by  two 
iland  seas  connected  by  narrow  straits  with  the  Atlantic 
)ccan,  and  these  in  their  turn  are  divided  into  gulfs  that 
enetrate  still  more  deeply  into  the  land,  and  form  a 
umber  of  secondary  peninsulas.  The  Mediterranean  Sea, 
y  its  branches — the  Gulf  of  Genoa,  the  Adriatic,  and  the 
Egean  SeA — forms  the  Iberian,  the  Italian,  and  the  Greek 
eninsulos;  and  the  Baltic  Sea,  extending  northward  into 
le  Gulf  ot  Bothnia,  forms  on  one  side  l£e  great  Scandi'- 
aviazT  peninsula,  and  on  the  other  that  of  Denmark. 
ave  the  last,  all  these' peninsulas- of  Europe  are  essentially 
lourttain  regions,  traversed  by  lofty  chains  that  occupy 


a  large  portion  of  their  surface.  But  in  height  and  im* 
portance  these  are  much  surpassed  by  a  great  mountain 
zone  stretching  from  the  south-east  of  France  tq  the  fron- 
tiers of  Hungary,  and  betweei>  Italy  and  the  plains  of 
southern  Germany,  which  is  oollfectively  known  as  the 
Alps,  and  which  must  be  considered  as  the  most  important 
feature  in  the  physical  geography  of  our  continent  pf 
the  influence  of  this  mountain  system  on  the  climate  of 
the  surrounding  regions,  on  the  distribution  of  animal  and 
vegetable  life,  and,  indirectly,  on  the  political  condition  of 
Europe,  some  brief  notice  will  hero»be  given-;  but  it  may 
be  well  to  remark  that  owing  to  the  peculiar  disposition 
of  th<2  greater  masses  which  form  this  system,  the  Alps  do 
not  p,resent  so  continuous  a  barrier  as  might  be  expected 
ftom  a   comparison  with   other  great  mountain   raugcs. 
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Thus  if  vre  tAkc  the  great  masses  of  the  Himalaya  in  Asia, 
the  Andes  in  South  America,  or  even  such  lesser  ranges 
as  the  Pyrenees  or  the  Great  Atlas,  we  find  that  they 
interpose  a  far  more  ab^iohite  limit  between  the  regions 
lying  on  their  opposite  flanks  than  occurs  in  respect  to  the 
Alps.  These  are  formed  of  numerous  ranges  divided  by 
comparatively  deep  valleys,  which,  with  many  local  excep- 
tions, tend  towards  parallelism  with  the  general  direction 
of  the  entire  ma3s.  This,  between  Dauphin^  and  the 
borders  of  Hungary,  forms  a  broad  band  convex  towards 
the  north,  and  most  of  the  main  valleys  lie  between  the 
directions  west  to  cast  and  south-west  to  north-east.  But 
in  many  parts  deep  transverse  valleys  intersect  the  pre- 
vailing direction  of  the  ridgea,  and  facilitate  the  passage 
not  only  for  purposes  of  human  intercourse,  but  also  for 
the  migration  of  animals  and  plants,  and  for  currents  of 
air  wliich  mitigate  the  contrast  that  would  otherwise  be 
found  between  the  climates  of  the  opposite  slopes. 

The  received  opinion  is,  that  the  name  Alps  is  derived 
from  a  Celtic  root — alp  or  alb — signifying  height  This 
has  been  connected  by  some  writers  with  the  Latin  a/6, 
cUbuSf  white,  referring  to  the  colour  of  tho  peaks.  Strabo 
Bays  that  the  name  'AArta  was  formerly  "AXfiui.  Alp  in 
south  Germany — alj>a  in  old  High  German — is  exclusively 
applied  to  mountain  pastures.  For  the  present  the  deriva- 
tion  must  remain  somewhat  uncertain. 

To  define  the  prt^cise  limits  of  the  Alps,  as  will  be  seen 
fully  in  describing  the  several  groups,  is  a  somewhat  arbi- 
trary operatiqp.  To  tho  W.  they  extend  through  a  large 
portion  of  the  French  departments  of  Savoie,  Haute-Savoie, 
Hautcs  Alpes,  and  Basses  Alpes,  being  divided  from  the 
mountain  district  of  the  Cevcnnes  by  the  broad  and  deep 
\?Ahiy  through  -which  the  Rhone  flows  from  Lyons  to 
tho  MeJitortanciin.  The  Jura  range,  usually  regarded  as 
diotiiict  from  flie  Alps,  is  nevertheless  closely  connected 
on  one  side  with  the  outer  ranges  of  the  Alps  of  western 
''Savoy,  and  bh  tho  other  with  those  of  northern  Switzer- 
land. On  tho  N.  side  the  Alps  are  definitely  bounded  by 
the  lake  of  Constance,  the  plain  of  Bavaria,  and  the  low 
country  extending  from  Salzburg  to  the  neighbourhood  of 
Vienna.  By  these  they  are  completely  separated  from  the 
mountainous  di:5tricts  of  central  Germany,  which  extend 
through  western  Bohemia  and  Saxony  in  one  direction  to 
the  Hartz  mountains,  and  in  the  other  to  the  Sudeten, 
or  Riescngebirge,  of  Silesia.  Hence  it  happens  that  tho 
drainage  of  the  northern  slopes  of  the  Alps  flows  either  to 
the  North  Sea  through  the  Rhine,  or  is  diverted  through 
the  Danube  to  the  Black  Sea,  and  no  portion  of  it  reaches 
the  Baltic.  The  eastern  limit  of  the  Alps  is  not  easily 
defined  with  accuracy.  Tho  region  of  high  hills,  chiefly 
formed  of  tertiary  strata,  that  extends  from  the  left  bank 
of  the  Mur  into  Hungary  is  continued  by  the  north  sidb 
of  Lake  Balaton  to  the  Danube  near  Buda;  and  some 
geographers  see  in  the  hilly  district  that  stretches  thence 
to  the  northern  Carpathians  a  connection  between  that 
range  and  the  Alps.  For  practical  purposes  it  seems  that 
the  line  of  -depression,  partly  formed  by  the  valley  of  the 
Mur,  through  which  the  railway  is  carried  from  Vienna  to 
Laybach,  may  be  considered  as  the  eastern  boundary  of 
the  Alpine  chain.  On  the  southern  side  the  diflSculty  of 
fixing  the  precise  limits  of  the  Alpine  chain  is  still  more 
apparent  For  a  distance  of  some  350  r.iiles,  from  the  neigh- 
bourhood of  Turin  to  that  of  Gorizia,  the  boundary  is 
eufficiently  obvious.  The  mountains  subside  into  the  con- 
tinuous plain  which  includes  the  greater  part  of  Piedmont, 
L'jmbardy,  and  Venetiaj  and  their  drainage  is  all  borne 
eastward  to  the  Adriatic.  But  on  the  west  side  of  Piedmont 
the  Alpine  chain  dividing  Italy  from  France  extends  nearly 
due  Mimthward  till  it  approaches  to  the  Mediterranean  in  the 
noighbourhuod  of  Nice.    About  40  miles  north  of  this  city. 


that  which,  from  its  superior  height  and  its  geological  stn6 
ture,  wo  call  the  main  chain,  is  bent  rouud  from  west  tc  cuit 
in  a  curve,  slightly  convex  towards  the. south,  till  itbeui-cs 
parallel  to  the  Mediterranean  shore,  and  is  merged  in  iL> 
chain  of  the  Apennines.  For  reasons  hereafter  menti<jiiLi  it 
would  appear  that  the  limits  of  the  Alps  in  this  direction  l  .t 
best  be  fixed  at  the  Col  d*Altare,  west  of  Savona,  th- u.l 
the  boundary  commonly  adopted  is  that  of  the  Col  lu 
Tenda,  lying  considerably  farther  to  the  west  At  the  souiL- 
eastern  extremity  of  the  Alpine  chain  the  difficulty  of  Lr.c: 
its  limits  arises  rather  from  the  vague  use  of  geo^rcpliiil 
terms  by  ancient  and  modern  writers  than  from  the  pbj^d 
structm-e  of  the;  region.  Taking  no  account  of  the  arbitrary 
proceedings  of  geographers  who  have  included  in  the  A  ;.s 
the  mountains  dividing  Bosnia  from  Croatia  and  Dahu.:^ 
and  regarding  only  the  natural  features  of  the  couiiirT.  :t 
seems  clear  that  the  south-eastern  extremity  of  tho  X.in 
must  be  looked  for  in  the  group  of  lofty  peaks  bctweta  t:*e 
head  waters  of  the  Isonzo  and  those  of  the  Savo,  \^Vx 
highest  summit  is  the  Terglou  j  and  if  we  are  not  to  in!,  i? 
all  the  mountain  ranges  of  European  Turkey  and  Or^-r'. 
within  tho  same  designation,  the  plateau  of  the  Kiirdt  -^y. 
be  held  to  form  the  boundary  between  these  and  the  Ai- 1 
Within  these  limits  the  Alps  extend  from  about  ibe  4,-: 
to  the  48th  parallel  of  N.  lat.,  and  from  about  0' '^  .- 
18**  10  E.  long. 

In  every  mountain  system  geographers  are  disp  ■=,-': 
regard  the  watershed,  or  boundary  dividing  the  v.-:* 
flowing  towards  opposite  sides  of  the  range,  as  rj.r: 
the  main  chain;  and  this  usage  is  often  justifie*i  iy:. 
fact  that  the  highest  peaks  lie  on,  or  very  De.ir,  :.. 
boundary  so  defined.     In  applying  this  term  in  the  -  ^ 
of  the  Alps,  there  arc,  however,  difficulties  arisi;:^  *': 
their  great  e^^tent  anc^the  number  of  their  br...:..     ^ 
nunificationa.     Many  of  the  loftiest  groups  lie  c^:  -■ -•     , 
on  one  side  of  that  which  we  call  the  main  chaii:, .'.-:  ' 
the  eastern  extremity,  where  all  the  drainage  is  ultb.    .      I 
borne  to  the  Black  Sea,  we  must  be  partly  gui-ti ."     | 
geological  considerations  in   deciding   which  of  .£««-*     i 
ranges  deserves  to  be  considered  pre-eminent 

Starting  from  the  pass  of  Altare  or  Cadibona,  vt-!        I 
Savona,  the  main  chain  extends  first  south-weat,  t  •     | 
nearly  due  west,  to  the  Col  di  Tenda,  but  nowb.re:.  ^    j 
beyond  the  zone  of  coniferous  trees.     Beyond  tb: '. 
the  range  is  more  lofty,  and  includes  four  peaks  cic-:  « 
10,000  feet  in  height,  till  the  line  dividing  the  ^^ 
flowing  to  the  Adriatic,  through  the  Po,  from  the  :•:  '• 
streams  that  flow  into  the  Gulf  of  Genoa,  reach:?  *-• 
Mont  Enchastraye.     Beyond  that  point,  although  iL:  -^* 
of  watershed  is  very  sinuous,  its  general  direction  : : 
distance  of  about  75  miles  is  nearly  due  north.    Or. ' ' 
east  side  the  waters  run  to  the  Po ;  on  the  west  tlv.  -  * 
through  the  Durance  to  join  the  Rhone  near  A-'  * 
The  most  considerable  peaks  in  the  range  im:..   - 
north  of  the  Mont  Enchastraye  are  the  Gj?.nd  Ri:  -  -' 
and  the  Aiguille  de  Chambeyron ;   but  these  art  i  -  - 
surpassed  by  the  Monte  Viso,  which  is  the  higl^v*-  :t- 
in  the  range  dividing  Piedmont  from  Dau]>hinc-    Ua  -- 
north  side  of  Monte  Viso  the  main  chain  diminislcs  r:-  - 
in  average  height,  and  presents  no  prominent  peais  -'- 
wo  reach  the  Mont  Tabor.     That  summit  fonns  the  ^J^ 
of  a  salient  angle  which  the  main  chain  here  presetti  * 
the  side  of  France.     For  a  distance  of  about  2S  rX«  '^[ 
extends  eastward  to  the  prominent  peak  of  tha  T-  •'' 
Melon,  which  may  be  con.sidered  as  a  re-entering --^r'. /^ 
the  great  rampart  by  which  Italy  is  guarded  f:  =  -"; 
northern  neighbours.     Here  the  main  chain  TOi^-^'-' 
northerly  direction,  and  attains  a  greater  average  i 
than  it  had  pre\iously  exhibited.    Several  of  tie  yr> :  - ' 
peaks  in  tlie  range  connecting  the  Roche  Mek-n  vA^- 
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Blanc  exceed  11,000  English  feet  in  height,  though  they 
are 'much  surpassed  by  the  highest  group  of  the  Gralanr 
Alps,  lying  on  the  side  of  riedmont,  and  that  of  the 
Tarentaise  Alps  in  Savoy ;  while  there  is  in  this  part  of  the 
main  range  but  one  considerable  depression,  which  is  that 
crossed  by  the  road  of  the  Little  St  Bernard.     In  the  range 
crowned  by  the  summit  of  Mont  Blanc  the  Alpine  chain 
attains  its  highest  elevation.     From  thence  to  the  Pass  of 
St  Gotthard  its  general  direction  varies  between  cast  and 
north-east     To  the  east  of  Mont  Blanc  a  comparativeW 
low  tract  allows  of  several   Comparatively  easy   passes 
between  Switzerland  and  Piedmont,  one  of  which  has  long 
been  famous  as  the  Pass  of  the  Great  St  Bernard ;  but  from 
that  to  the  Simplon  Pass,  a  distance  of  about  52  miles  in 
a  straight  lino,  or  about  75  miles  if  measured  along  the 
watershed,   the  main  chain  preserves  a  greater  average 
height  than  in  any  other  part.    Serveral  peaks  lying  in  the 
dividing  ridge,  such  as  the  Grand  Combin,  Matterhom, 
Lyskamm,  and  Monte  Rosa,  exceed  14,000  feet  in  height ; 
and  these  are  rivalled  by  at  leajrt  six  summits  oft  the  north 
side  of  the  same  ridge,  which  at  two  points  only  sinks 
below  the  level  of  10,000  feet     The  Simplon  Pass  corre- 
sponds to  what  may  be  called  a  dislocation  of  the  main 
chain.     From  thence  to  the  St  Gotthard  the  dividing  ridge 
runs  nearly  due  north-east,  and  does  not  present   any 
dominant  summit  excepting  the  Monte  Leone.     On  the 
cast  and  south-east  side  of  the  St  Gotthard  Pass,  as  far  as 
that  of  the  Maloya,  the  line  of  watershed  between  the 
ai>luents  of  the  Rhine  and  that  of  the  Po  is  determined  by 
what   may  bo  called   accidental  conditions.      The  chief 
mountain  ridges,  which  cuhninate  in  the  Ci.   vCamadra, 
Fiz  Valrhein,  and  Tambohom,  instead  of  bcr.,-  arranged 
along  the  parting  of  the  waters,  lie  in  a  tran  vrrsc  direc- 
tion, and  hence  t!ie  natural  frontier  of  Italy  ia  here  more 
broken  and  irregular  than  elsewhere ;  and  it  is  <  rily  on  the 
south  side  of  the  Maloya  Pass  that  the  main  chain  assumes 
a  tolerably  continuous  direction  from  v/cst-south^west  to 
east-north-east,  as  between  Piz  Giiz  and  the  Bernina  Pass 
it  rises  into  the  lofty  group  whose  dominant  peaks  are 
Piz  Tremoggia,  Piz  Bernina,  and  Piz  Cambrenjt.      East- 
ward of  the  Bernina  Pass  the  same  direction  is  preserved, 
and  in  the  range  including  the  Como  di  Campo,  Monte 
Zembrasca,  and  Monte  Foscagno  the  level  scarcely  sinks 
below   9000  feet;  but   beyond  the  last-named   summit, 
in  the  space  lying  between  the  Lower  Engadine,  the  head 
waters  of  the  Adigc.  and  tboso  of  the  Adda,  the  sembLmce 
of  a  continuous  ridge  forming  the  watershed  between  the 
Inn  and  the  Adriatic  altogether  disappears.     If  we  adhere 
to  the  usage  of  designating  as  the  main  chain  the  ridges 
which  part  the  waters  flowing  in  different  directions,  it 
must  bo  owned  that  the  disposition  of  the  chief  mountain 
masses  has  no  connection  with  the  direction  of  that  chain. 
Lying  between  the  great  mass  of  the  Orteles  Alps  to  the 
south  and  the  considerable  group  of  the  Silvretta  Alps  on 
the  north  side  of  the  Inn,  the  greater  part  of  the  mass  in 
question  is  drained  by  streams  that  flow  into  the  latter 
river;    but  the  arrangement  of  the  valleys  seems  to  be 
largely  due  to  erosive  action.     Few  summits  in  this  part 
of  the  main  chain  exceed  10,000  feet,  the  highest  being 
Piz  Scesvenna,  on  the  east  side  of  Val  Scarla. 

The  break  in  the  continuity  of  the  Alpine  chain  marked 
by  the  deep  valley  through  which  the  main  branch  of  the 
Adige  descends,  first  southward  and  then  eastward  from 
its  source  to  Meran  and  Botzen,  is  one  of  the  most  remark- 
able features  m  the  orography  of  the  Alps.  The  little 
lalie  which  is  regarded  as  the  chief  sourca  of  the  river  lies 
Gvithin  -less  than  five  miles'  of  the  Inn,  where  that  river 
enters  the  Tjtolf  and  no  apparent  barrier  divides  the  lake 
from  the  Lm  valley.  Eastward  of  this  limit  the  Alpine 
;hain  ezMbits  a  degree  of  order  in  its  general  arrange- 


ment which  it  is  impos-sible  to  trace  in  it&  western  and 
central  portions.  For  a  distance  of  some  250  miles  a 
broad  zone  of  crystalline  rocks  extends  from  west  to  east, 
flanked  on  the  north  and  south  sides  by  parallel  .zones  of 
sedimentary  rocks,  chiefly  belonging  to  the  older  secondary 
formations.  Two  great  valley  systems  on  the  oppoaito 
sides  of  the  central  zone  closely  coincide  \\ith  those 
geological  boundaries,  and  mark  out  in  the  physical  aspect 
of  this  region  the  lindts  between  tlie  central  and  the 
secondary'  zones.  In  the  former  are  situated  all  the 
highest  peaks  of  the  eastern  Alps.  For  a  distance  of 
aboijt  140  miles,  from  the  Schafkogcl,  south-east  of 
Nauders,  to  the  Markkahrspitz,  the  average  level  of  the 
main  chain  is  nearly  as  high  as  in  any  equally  long  section 
of  the  central  or  western  Alps.  There  is  one  very  con- 
siderable depression  which  is  marked  by  the  Brenner  Pa^s, 
but  elsewhere  in  that  long  barrier  there  are  but  three 
points  where  the  range  is  passable  by  beasts  of  burden. 
Between  the  two  main  sources  of  the  Adige,  at  the  Reschen 
Scheidedc  and  the  Brenner  Pass,  the  considerable  groups 
of  the  Oetzthal  and  Stubay  Alps  littain  a  great  average 
elevation,  though  two  points  only — the  Wildspitz  and  the 
Weisskugel — surpass  the  level  of  12,000  feet.  TLo 
drainage  of  these  groups  is  mostly  carried  to  the  Inn,  and 
the  line  of  watershed,  about  53  miles  in  length,  is  much 
less  direct  than  in  the  more  easterly  portion  of  the  chain. 
This  extends  nearly  due  east  for  about  90  miles  from  the 
Brenner  Pass,  nowhere  falling  below  the  level  of  8000  feet, 
and  in  two  prominent  peaks-— tie  Gross  Veuediger  and  the 
'Gross  Glockner — rising  considerably  above  the  limit  ol 
12,000  feet.  At  a  point  somewhat  north  of  the  Mark- 
kahrspitz the  ccnti-al  chain  divides  into  two  parallel  ranges, 
between  which  lies  the  upper  valley  of  the  Mur.  This 
river  flows  for  a  distance  ol  fully  80  miles  nearly  due  east, 
till  at  Bruck-an-der-ilur  it  turns  southward  to  approach 
the  Drave,  anu  ultimntely  joins  that  stream.  Various 
reasons  combine  to  induce  geographers  to'  regard  the  more 
northern  of  the  two  ranges  above  mentioned,  which  divides 
the  Einis  and  other  minor  tributaries  of  the  Danube  from 
those  of  the  Drave,  as  constituting  the  eastern  extremity 
of  the  main  chain  of  the  Alps.  This  extends  a  little  north 
of  due  east  for  more  than  110  miles,  with  a  comparatively 
low  mean  elevation,  from  the  Arlscharte  to  the  Scmmering 
Pass,  which  we  regard  as  the  eastern  limit  of  the  main 
chain  of  the  Alps. 

Measured  along  the  watershed,  as  above  defined,  buli 
without  taking  into  account  the  minor  sinuosities,  which 
would  considerably  increase  the  total,  the  length  of  the 
main  chain  is  ^bout  790  English  miles. 

For  ages  before  thcro  existed  any  correct  knowledge  of  Passea  of 
the  configuration  of  the  Alpine  chain,  the  needs  of  w^  and  the  Alps, 
commerce  had  urged  the  people  dweUing  on  the  opposite 
sides  of  the  great  barrier  to  seek  out  the  easiest  and  most 
direct  routes  for  tiaversing  it  Hence  the  chief  passes  of  • 
the  Alps  have  been  known  and  frequented  from  a  period 
antecedent  to  authentic  history,  while  until  a  quite  modern 
period  little  attention  was  given  to  the  parts  of  the  chain 
which  did  not  lie  in  or  near  the  lines  of  traffic.  It  is 
highly  probable  that  niany  other  passes,  affording  the 
easiest  means  of  communication  between  adjacent  valleys, 
have  been  known  and  used  by  the  native  population  from 
a  very  remote  period,  but  only  those  ^hich  served  for 
international  purposes  of  war  or  peace  became  known  at  a 
distance,  and  are  alluded  to  by  ancient  writers.  A  pass  is 
a  depression  between  two  adjacent  mountains,  and  the 
track  is  usually  cairried  over  the  lowest  part  of  that  depres- 
sion ;  but  nevertheless  nearly  all  the  passes  of  the  Alps 
involve  a  long  ascent  to  reach  the  summit,  and  a  long 
descent  upon  the  opposite  slopes.  Hence  the  Romans^ 
who  were  the  first  semi-civilised  people  to  make  exUinsive 
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«B6  Qi  the  Alpiue  passeis  applied  to  each  oi  them  the  tenn 
Mons.  The  same  names,  more  or  leas  modified  in  the 
middle  ages,  have  been  preserved  in  the  dialects  of  Latin 
n[>rigin  that  prevail  throughout  tho  western  half  of  the 
-Alpine  chain,  and  the  modem  name  for  the  chief  passes  are 
still  Mont  Gen6vre,  Mont  Cenis,  Mont  Isdran,  Petit  Mont 
St  Bernard,  Grand  Mont  St  Bernard,  Monte  Moro,  and 
Monte  San  Gottardo.  In  more  recent  times,  since 
geographers  have  attempted  to  fix  the  names  and  positions 
of  the  chief  summits  of  the  Alps,  they  have  been  con- 
tinnaUy- misled  by  the  supposition  that  a  name  of  high 
antiquity  designating  a  mountain  must  belong  to  some 
prominent  peak.  The  errors  arising  from  that  source  have 
not  yet  dmppeared  from  geographical  works  of  high 
repute,  but  in  point  of  fact  each  of  the  names  above 
pPunjGTfttAd  belohgs  solely  to  the  pass,  and  there  is  no 
neighbouring  peak  entitled  to  tho  same  designation.  '  The 
more  important  passes  of  the  Alps  are  enumerated  in  the 
following  description  of  the  chief  groups  of  the  Alps ;  but 
it  may  be  here  remarked  that  the  direction  of  ^e  main 
routes  for  traffic  is  not  exclusively  determined  by  the 
position  of  the  lowest  and  easiest  passes  over  the  main 
chain.  The  configuration  of  the  mountains  is  such  that  a 
traveller  proceeding  from  Italy  to  France,  Switzerland,  or 
Germany,  after  crossing  a  comparatively  easy  pass  over 
the  main  chain,  may  find  it  necessary  to  traverse  a  second 
and  loftier  pass  over  a  lateral  chain,  or  else  foUow  a 
circuitous  route  that  may  double  the  length  of  his  journey. 
Thus  a  traveller  going  from  Turin  to  Lyons,  who  should 
take  what  appears  to  be  the  direct  course  over  the  pass  of 
Mont  Gen^vre,  tho  easiest  in  the  whole  range  of  the 
western  Alps,  will  find  on  descending  to  Brianyon  that  he 
must  cross  the  much  higher  and  more  difficult  pass  of  the 
Col  do  Lautaret,  or  else  descend  along  the  Durance  till  it 
emerges  into  the  lower  country  near  Gap,  and  thus  more 
than  double  the  length  of  Ms  journey.  Including  the 
*  Scmmering  Pass,  there  are  now  not  less  than  60  Alpine 

passes  that  are  traversed  by  carriage  roads  $  and  besides 
tliree  lines  of  railway  now  open  for  traffic,  several  others 
are  in  course  of  construction- 

Ancient  FrctB  the  time  of  Jaliua  Cxsar  downwards,  the  Romana,  kt  the 

diviiiions  of  pTosecotion  of  their  policj  of  universal  dommion,  or  for  the  purpose 
the  Alpsk  ^'f  maintaiiiing  communication  with  tlieir  military  colonies,  nad 
become  acquainted  with  all  the  easiest  and  most  serviceable  passes 
of  the  Alps,  and  were  thus  naturally  led  to  attach  names  to  the 
'Chief  groups.  As  their  acauaintance  with  the  entire  region  was 
very  incomplete,  the  exact  ooundaries  of  these  groups  were  imper- 
fectly understood,  tod  the  denominations  adopted  oy  them  were 
never  accurately  defined.  As  might  have  been  expected;  the 
divisions  thus  roughly  established  had  reference  rather  to  the  aspect 
of  the  mountains  as  presented  to  one  travelling  from  Italy  towards 
the  north  or  west,  than  to  a  general  view  of  the  physical  conforma- 
tion of  the  entire  region.  Hence  the  ancient  divisions  are  essentially 
defective,  as  taking  no  note  of  some  important  groups,  or  including 
tmder  a  single  designation  groups  entirely  cfistinct.  Kotwith- 
-  standing  these  defects,  the  ancient  divisions  have  oeen  »dL«sred  to 
by  all  but  a  few  modern  geographers,  and  it  is  therefore  dasirable 
to  record  them  separately. 

1.  MarUiTM  Alps  (Alpes  Maritimse).— These  included  tho  portion 
of  the  main  cliain  dividing  south-western  I^iedmont  from  the  coast 
of^the  Mediterranean,  and  extending  northward  to  the  neighbour- 
h'>od  of  the  conspicuous  peak  of  Moiite  Viso. 

2.  CoUiciii  Alps  (Alpes  Cottise  or  Cottianse)  included  the  portion 
nf  the  main  chun  dividing  Piedmont  from  Dauphin^  and  Savoy, 
ftnd  extending  from  Monte  Viso  to  the  neighbournood  of  the  Mont 
Cenis.  The  name  appears  to  be  derived  from  Cottius,  the  king  or 
chief  of  a  powerful  tribe  who  ruled  the  greater  jMirt  of  this  region 
when  the  paramount  authority  of  Augustus  was  established  in 
Cisalpine  (^uL 

3.  Oraian  Alj»-  (Alpes- Grais). — ^ITndcr  this  designation  wa? 
Icnnwn  the  great  group  of  mountains  betw^n  Turin  and  the  upper 
VaL  d'Ad^ta,  and  the  porinon  of  the  main  chain  lying  between  the 
^lont  Cenis  an^  the  LitUe  St  Bernard  Pliny  and  other  Latin 
writers  derive  the  name  from  the  legendary  passage  of  a- body  of 
Greeks  led  by  Hercules  throng  this  region  ;  but  the  true  derivation 
is  probal^iy  from  some  lost  Celtic  appellation. . 

4.  Pc7mir^_  Alp$  (Alpes  Penmnae)  was  the  name  applied  to  the 


great  range  indudmg  Mout  Blaso  and  Monte  Koea;  wind,  bom 
Uie  time  of  Julius  Caesar,  if  not  earlier,  was  lecognifled  ts  tiSSjabea 
portion  of  the  entire  chain .  The  word  Pen  or  Benis  still  iaiw  h 
the  living  dialects  of  the  Celtic  stock  as  a  common  desinatkin  f st 
a  conspicuous  mountain,  and  was  certainly  m  oae  in  the  nt^.-^ 
of  this  pait  of  Cisalpine  Gaul,  where  many  otlier  Celtic  toos  u« 
preaerved  in  the  local  namea.  The  Roman  design&tioa  Ja^fcr 
Pmninus  was  undoubtedly  taken  from  tho  Celtic  not,  bat  uv 
asserted  use  of  the  name  Pen  for  a  divini^  by  the  natin  tribts  b 
not  established  by  valid  evidence. 

5.  Lepontine  Alps  (Alpes  Lepontinae). — It  would  eppeirtbt'ii} 
denomination  was  ori^nalW  restricted  to  the  ptrti  of  the  toaj 
^ain  lying  on  either  sida  of  the  pass  of  St  Gottlurd,  indiidbi;  \U 
sources  of  the  river  Ticino,  with  those  of  its  tributaries,  of  %h  i 
the  most  important  is  the  Tosa  or  Toccta,  drainin;  the  rj!.^, 
between  the  neighbourhood  of  the  Simplon  Pass  toid  tbtcf  v^ 
Grics.  The  name  is  derived  fr-om  the  Lepontii,  a  tribe  cf  dojt:;^ 
extraction  (Khsstian,  according  to  Strabo)  who  inbalited  the  li.3 
valley  of  the  Tossin  or  Ticino^  the  npper  part  of  which  is  still  cail-i 
Val  Leventina.  The  eastern  limit  of  this  group  was  tunally  kd 
at  the  pass  of  San  Bernardino. 

6.  Jauetian  Alps  (Alpes  Rhxticse)  derived  their  name  £ram  t!» 
Rhseti,  a  powerful  tribe  or  nation  holding  a  large  ttact  of  terhton 
which  appears  to  have  extended  from  the  sources  of  the  Rhine  iii 
tho  Ticino  on  the  west,  to  those  of  tho  Adijge  and  the  Salacc  tl? 
east  The  area  included  under  this  vague  heading  is  at  last  o^jaI 
in  area  to  that  of  the  five  divisions  hitherto  enumerated. 

7.  Norie  Alps  (Alpes  Norice). — Under  this  name  the  ca:^ 
region  lying  north  of  the  Drave,  and  extending  thenoe  to  thf  ni>T 
of  the  Danube  on  the-  north  and  the  plains  of  Hungary  oa  tltt  c: « 
was  included. 

8.  Camic  Alps  (Alpes  Camic8e).«~Thi3  name  was  gives  1c  '^ 
mountain  tractlying  between  the  upper  Drave  and  the  lovoocLtrr' 
FriulL  By  some  writers  it  has  baen  limited  to  the  ranges  that  fic 
the  Tagliamento  ( Tilavenius)  and  its  tributaries ;  by  omn  tiienif- 
scems  to  have  been  held  to  extend  from  the  sources  of  the  ?tm  t. 
those  of  the  Save.  The  name  Carnia  is  still  in  nse  in  Fndi,  tcr.  ^ 
strictly  linutod  to  tho  basin  of  the  Tagliamento. 

7.  Julian  Alps  (Alpes  JuUtt). — ^This  designatloD  hssbesDit' 
more  vaguely  used  by  ancient  and  modem  geographers  than  zl', 
the  preceding.  The  lofty  group  of  peaks  crowned  by  the  Tt:.< ; 
and  lying  between  the  heaa  waters  of  the  Isonzo  and  those  <■'  ■  - 
Save,  undoubtedly  forms  the  chief  nucleus  of  thf  group  distiiip:--  - 
by  this  name ;  but  it  also  appean  to'  have  inciudea  the  race  •  -^ 
eastern  Friuli,  which  province,  as  well  as  the  Alps  in  questis::.:?^ 
its  name  trom  the  Roman  Forum  Julii,  now  known  as  Gr^'- 
By  others,  and  even  by  contemporary  Italian  writers,  the  tjs 
Julian  Alps  is  made  to  extend  southward  through  the  di^':^^*  -^ 
Karst  between  Carniola  and  tho  shores  of  the  Adnatic,  aod  t^^- 
through  Croatia  to  the  frontiers  of  Bosnia.  A  great  paitc:' >'^ 
district  is  an  undulating  plateau,  in  part  not  attaining  to  S0(>: :  '• 
above  the  sea-level,  to  which  by  no  stretch  of  language  or  -- 
term  Alps  be  properly  applied. 

1  n  addition  to  the  groups  above  mentioned  some  writers  haT?  e^^*- 
rated  the  Dinaric  Alps  (Alpes  Dinaric^),  and  include  under  ti  j!  t.-s 
the  mountain  range  extending  along  the  western  frontier  of  E«.  "-^ 
Thisisaportion  of  the  extensive  mountain  system  of  Eoropeaa  Tc^  .'^ 
which  in  onedirection  includes  tho  Balkan,  and  inanother  isccat::-  < 
through  Albania  into  Greece.  The  Ro'mans  probably  applied  tt  -  > 
the  designation  Alps  as  some  of  their  later  writers  did  to  the  Pps " 
and  the  mountains  of  southern  Spain ;  but  it  can  mcreJj  ^^ 
conftision  to  speak  of  them  as  a  portion  of  the  great  systrs  to  «v- 
the  name  Alps  specially  applies.  For  the  reasons  alrody  mcatki-- 
it  is  impossible  to  reg^iti  the  andcnt  groups  a^ve  tuiaan'-i--  ^ 
aff<)rding  a  satisfactory  division  of  the  r^on  under  caosaAe^';-'-* 
but  -so  far  as  they  can  bo  made  to  correspond  with  the  din^^ 
suggested  b^  a  more  exact  knowledge  of  its  physical  con2gG9sa» 
it  seems  desirable  to  retain  tho  estauished  nomenclatoie. 

Actual  observation  of  the  Alpine  region  tfaroodi  *^ 
greater  part  of  its  extent^  or  even  the  careful  stJj  ■ 
accurate  modek,  mnst  conyince  any  one  who  a^^  '- 
divide  it  into  groups  that  it  is  not  possible  to  do  t^  ^j  ' 
adhering  rigidly  to  any  single  test  or  rula  In  a  rer^"- 
way,  it  is  natural  and  desirable  to  include  under  ti:  sa:: 
name  mountain  masses  that  are  not  divided  hya/'^ 
and  deep  opening;  but  it  is  sometimes  more  convenKi' » 
include  in  one  group  disjoined  masses  that  have  >  -' 
natural  connexion  with  each  other,  rather  than  ir:^'-i ' 
groups  to  an  inconvenient  extent  In  some  cases  *^ 
geological  structure  may  supply  a  rational  groxuid  fcr  f"^ 
f erring  one  arrangement  to  another,  %hen  the  choMBV^'* 
otherwise  be  arbitrary;  and  in  a  few  cases  it  nsy  *»  ^ 
to  yield  something  to  ancient  nsage^  baaed  npea  p:^!^ 
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or  ethnological  grouoda.  Accurate  knowledge  of  the.  Alps 
18  80  recent  that  few  attempts  have  been  made  to  establish 
a  general  division  of  the  eiitlre  region,  and  it  cannot  be 
said  that  any  one  arrangement  has  obtained  such  general- 
recognition  as  not  to  be  open  to  future  modification ;  but 
there  is  a  pretty  general  agreement  as  to  the  main  features 
of  that  here  proposed,  to  which  a  few  general  remarks 
must  be  premised. 

Whatever  may  have  been  the  original  cause  of  those 
disturbances  of  the  earth's  crust  to  which  great  mountain 
chains  owe  their  existence,  it  is  generally,  though  not 
oniversally,  true  that  the  higher  masses  (formed  of  rocks 
geologicdly  more  ancient)  are  found  towards  the  central 
part,  and  that  these  are  flanked  by  lower  ranges,  composed 
of  more  recent  tocks,  which  surround  the  central  groups 
very  much  as  an  outer  lino  of  entrenchment  may  be  seen 
to  surround  a  fort     In  most  cases  it  is  not  possible  to 
descend  continuously  in  a  nearly  direct  line  from  the  crest 
of*  a  great  mountain  chain  to  the  plains  on  either  side,  for 
there  are  usually  intermediate  valleys,  running  more  or 
jess  parallel  to  the  central  range,  which  separate  this  from 
•outer  secondary  ranges.     Jhese,  in  their  turn,  are  often 
accompanied   by  external   ranges,  intcrmediaite  between 
them  and  the  plains,  and  related  to  them  as  they  are  to 
the  central  ranges.  The  typo  of  arrangement  here  described 
is  more  or  less  traceable  throughput  the  greater  part  of  the 
Alps,  but  is  most  distinctly  exhibited  in  the  eastern  por- 
tion lying  between  the  Adige  and  the  frontier  of  Hungary. 
We  have  a  central  range,  composed  mainly  of  crystalline 
rock ;  a  northern  range,  formed  of  secondoiy  rocks,  sepa- 
rated from  the  first  by  the  great  valleys  of  the  Inn,  the 
Salza,  and  the  Enns ;  a  southern  range,  somewhat  similar 
to  the  last  in  geological  structure,  divided  from  the  central 
one  by  the  Rienz,  or  east  branch  of  the  Adige,  and  the 
Drave.     Flanking  the  whole,  as  ait  external  entrenchment 
on  the  north  side,  are  the  outer  ranges  of  the  Bavarian 
Alps,  of   the  Salzkammergut,  and  of  Upper  Austriii,  to 
which  correspond  on  the  south  side  the  Monti  Lessini, 
near  Verona,  the  mountains  of  Recoaro,  those  of  the  Sctte 
Comuni,   and  the  considerable  masses  crowned  by  the 
summits   of   the  Qrappa,  the  Col  Vicentino,  the  Monte 
Cavallo,  the  Monte  Matajur,  and  Monte  Nanos.     Where, 
as  in  the  cases  above  mentioned,  the  secondary  ranges  of 
the  Alps  rise  to  a  greater  altitude,  and  are  completely 
separated  from  the  neighbouring  portions  of  the  central 
chain,  it  is  impossible  not  to  distinguish  them  as  distinct 
groups  ;  but  the  outermost  ranges,  which  rarely  riso^above 
tlic  forest  zone,  are  in  all  cases  regarded  as  appendages  of 
the  adjoining  groups.     These  outer  ranges  are  called  in 
German  Voralpen^  and  in  Italian  Precdpi,  and  it  is  to  be 
desired  thiit  equivalents  should  be  introduced  in  other  , 
European  languages.     A  complete  catalogue  of  the  peaks 
and  passes  of  the  Alps  would  exceed  the  limits  of  this 
article,  but  it  seems  desirable  to  append  to  each  of  the 
main  groups  in  the  follo\ving  arrangement  the  names  of 
the  more  conspicuous  summits,  with  the  height  of  each 
above  the  sea-level  in  English  feet     No  limit  of  absolute 
height  has  been  fixed  in  selecting  the  peaks  here  enume- 
rated, as  the  highest  summits  of  the  less  lofty  groups  would 
appear   insignificant  in  those  whose  average  elevation  is 
mnch  greater.     The  more  important  passes  are  also  enu- 
merated, distinguishing  those  traversed  —  (1)  by  carriage 
road,  (2)  by  bridle-path,  prcicticable  for  beasts  of  burden, 
and  (3)   by  footpath ;  and  (4)  snow  passes,  involving  the 
necessity  of  crossing  snow-fields  or  glacier 

Main  Divisions  op  the  Alps. 

1.  Jifaritime  Alps. — On  examining  a  map  of  the  region 
where  the  chain  of  the  Alps  approaches  the  shores  of  the 
Mediterranean,   it  will    be   seen    that,   about  50  miles 


N.N.W.  of  Nice,  and  about  20  S.aW.  of  the  Monte  Viso, 
several  vaUeys  diverge  in  various  directions,  disposed, 
roughly  speaking,  like  the  rays  of  a  fan.  These  are  formed 
by  a  number  ol  ridges  which  converge  towards,  although 
they  do  not  actually  meet  at,  the  Mont  Enchoatraye  or 
Cima  dei  Qvattro  VescavadL  On  the  west  sid6  one  of 
these  ridges  divides  the  upper  valley  of  the  Ubayo  from 
that  of  the  Verdon,  and  sends  out  a  branch  which  sepa- 
rates the  latter  from  the  Bl^one.  A  third  ridge  divides 
the  Verdon  from  the  Var,  and  a  fourth  separates  this  from 
its  main  affluent,  the  Tin^  As  already  mentioned,  the 
range  extending  S.E.  from  Mont  Enchastraye  is  regarded 
as  the  main  chain  of  the  Maritime  Aips,  and  extends,  with 
numerous  diverging  secondary  ridges,  in  a  curved  line, 
gradually  approaching  nearer  to  the  coast  till  it  is  merged 
in  the  chain  of  the  Apennines.  To  fix  the  limit  between 
(he  Alps  and  the  Apennines  in  tlus  direction  is  necessarily 
4  somewhat  arbitrary  process,  and  difierent  criteria  may 
be  applied  with  different  results ;  but  it  seems  most  natural 
to  &K  on  the  depression  west  of  Savona  known  as  the 
Col  d'Altate  or  Col  di  Cadibona,  over  which  the  road  is 
carried  which  leads  in  one  direction  to  Alessandria,  and  in 
the  other  to  Mondovi  This  is  by  far  the  lowest  depres- 
sion in  the  barrier  dividing  the  Adriatic  from  the  Mediter^ 
ranean,  the  summit  being  only  1608  feet  above  the  sea- 
level;  and  during  the  Miocene  epoch  it  formed  a 'strait 
connecting  those  seas.  In  modem  times  the  project  of 
utilising  the  same  pass  for  the  construction  of  a  canal  to 
connect  the  Po  with  the  Gulf  of  Genoa  is  an  illustration  of 
its  geographical  significance.  On  the  north  side  of  the 
Mont  Enchastraye,  a  comparatively  low  pass.  Col  de 
VArgentihre,  divides  that  mountain  from  the  adjoining 
portion  of  the  main  chain.  This  might  properly  be  regarded 
as  the  northern  limit  of  the  Maritime  Alps,  but  ancient 
usage  has  included  in  that  group  the  ranges  that  enclose 
the  Val  Maira,  and.  separate  it  on  one  side  from  the  Stura 
di  Demonte,  and  on  the  othet  from  the  Vraita.  Conform- 
ing to  that  practice,  we  fix  the  northern  limit  of  the 
Maritime  Alps  at  the  Col  de  Longet,  S.&  of  the  peak  of 
Monte  Viso,  connecting  the  head  of  Val  Vraita  in  t'ied- 
mont  with  liie  sources  of  the  Ubayc  in  France. 

'Chi^  Peaks  of  tlic  Marilime  Alps. 
(Tho  heights  are  given  in  English  feet.) 

Monte  Matto 10,280 

Mont  Tiniliras 10,228 

Mont  Enchastraye 9,747 

Grand  Rioburcnt 11,142 


Aiguille  de  Chambejron 11,155 

Pointe  Haute  de  Mary 10,537 


Monte  GaI6  6,64© 

Monte  Fronts  7,198 

Monte  Bcrtrand 8,209 

Rocca  dell' Abisso 9,193 

Ciroa  dei  Gclas 10,433 

Rocca  dell'  A^gentcra  ..^ 10,617 

Chief  Passes  of  the  MarUivM  Alps. 

Col  di  San  Bernardo  (Albenga  to  Garessio),  carriage  road  8301 

Col  di  Nava  (Oncglia  to  Ormea),  cvriage  road.. 3150 

Col  di  Tenda  (Tenda  to  Cuneo),  carriage  toad « 6168 

C^  delle  Finestro  (S.  Martino  to  Entracque),  footpath  ..^ 6389 

Col  delle  Cerese  (S.  Martino  to  Valdieri),  footpath 8412 

Col  di  Frema  Morto  (Val  Tinea  to  Valdieri),  bridle-path  8839 

Col  della  Lombarda  (Val  Tinea  to  Vinndio).  footpath ....7858 

ColdiSta.  Anna  (same),  footpath  ..- 8009 

Col  de  Pouriac  (San  Stefano  to  Deracsio),  footpath ^36* 

Col  da  TATgcntlferc  (Val.  of  the  Stura  to  Barccfonnctlc),  bridle-path  6545 

Col  de  Sautron  (Val  Maire  to  Barcelonnctte),  footpath ^ .about  8000 

Qq\  de  Lauxaaier  (Val  Tinea  to  the  Ubaye),  footpath... Jibont  8300 

2.  Cotttan  Alps. — In  the  well-known  panorama  pre- 
sented to<  an  observer  who  takes  his  stand  on  the  Superga, 
or  some  other  eminence  near  Turin,  the  most  dOstant 
objects  are  the  peaks  of  the  Maritime  Alps  south  of  Cuneo 
and,  exactly  in  the  opposite  direction,  the  great  mass  of 
Monte  Rosa.  In  the  western  horizon,  subtended  by  this 
chord,  about  120  miles  in  length,  the  eye  follows  the 
irregular  curve  traced  out  by  the  main  peaks  of  the  western 
Alps,  that  separate  upper  Italy  from  Franca  More  than 
any  other  part  of  the  Aipine  chain,  this  is  characterised  by 
extreme  irregularity  in  the  disposition  of  the  mountsia 
masses  and  the  chief  valleys.     On  the  west  side  the  prQ» 
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v;iiling  direction  seems  to  be  from  soutb-'^cst  to  north-east, 
trhile  on  the  east  side  it  is  more  nearly  from  west  to  east; 
but  the  valleys  and  the  ridges  that  enclose  them  are  of  ton 
curved  or  irregularly  sinuous.  Convenience  seems  to  nonfinn 
immemorial  usage  in  subdividing  this  region  into  two  or 
more  groups ;  but  it  is  not  easy  to  docide  how  this  is  ^  be 
eilected.  The  great  valley  of  thn  Dora  RipariJi,  and  the 
low  passes  connecting  it  with  thr^  vnlley  of  tbci  D'.irance. 
seem  to  afford  the  most  natural  division.  Ancieitt  and 
modern  usage  being  alike  oppos^^d  'to  this,  it  appcirc-  tlnit 
the  valley  of  the  Oreo  in  Piedmont  r.nd  that  of  the  Arc  in 
Savoy,  with  the  connecting  pasn  of  tiiC  Col  del  Carr.),  may 
best  be  taken  as  the  boundary  between  the  noithtrn  and 
southern  portions.  The  latter  is  distinguished  as  the  group 
of  the  Cottian  Alps.  Thi:i  ini;ludes  a  number  of  feecondary 
ridges  that  extend  from  tiie  main  chain  on  the  side  of 
Piedmont,  with  a  general  direction  from  west  to  eojst;  and 
on  the  French  side  one  considerable  range,  strrtclnng  south- 
west from  the  neighbourbooi  of  Monte  Vioo,  t]j:tt  divides 
the  Ubayo  from  tb.^  Giiil,  besides  a  lessor  jiarallel  nd^e  lying 
botTreeu  the  Guil  and  the  head  '.raters  of  the  Durance. 

CVi  i>/  Peafrs  of  V.c  Cottian  A  Ips. 


Monte  V\m  - 12,605 

Monte  Meid-i^vi 10,091 

Mont  AiUTpiaii  9.990 

Roch<5  da  Gtan.i  Galibier  ...10,C37 

Mont  Tahor « 10,43G 

Roche  d'Ambid  11,(X)6' 

Roche  Melon 11,G2( 

CiamarolJa 12,0^1 


Mont  Albaron 15,014 

Mont  Cbardonnet l-'.liZJ 

La  lAiVanna IJ.filG 

Pointe  de  Sainto  Anne,  or 
Pto.  dea  OrChea,.....j^l;out  XI, 000 

Roche  l^rune   .'.....'. 10,005 

Ii(ont  Chaberton 10,258 


Cl-i-f  Pa  .\...^  'j'i\e  i'cf^ian  Alps. 

Col  de  Lnue^pt  (V.  1  Vra;u  to  th.;  Ubaye),  footpath 8,727 

Col  de  St  Very.  (\  .ii  Vraita  to  (^ueyra.i),  footpath , 9,561 

Co!  do  Ir;  ^i..  ■  -r^.ttX'-  (Crls^oln  to  Ahri^s),  footpath  9,827 

Col  de  la  L\o\x  (La  Tour  de  Luserno  to  Abri^s).  bridle-path.< 7,6li 

Coi  a.  s-  .-.trierod  (Pi^'ntTol  t-o  Osmne),  carriage  road. C  S35 

Moot,  ^f^nevre  (Cesanno  to  I3ri:in(jon),  carriage  road ;\. 0,102 

Col  d'l/'^nr.rd  (Qiifivviu^  to  Brisntjcn),  bridle-path .-..about    G,500 

Col  dc3  ;':rhollc3ilMP!anplnet(Kar.lonn^cbeto  IMunijfji)), footpath  5,873 

Col  da  Ui  f'.oiie  (Laidcni]-it.ba  to  Modane),  bna!o-i;ath 8,334 

Col  d  r.-Lifioh^'^  (B:ir<lon!!J?obe  to  Braninr^-),  f'vjipatli 9,301 

Col  dn  Clapicr  (BrsTiiar.s  to  Supa),  foot;  nh .-.., 8,107 

Mont  C'^nis  (Susa  to  Lansiobonrj^),  carnav,-,-  voad 6.772 

Col  de  I'Autarct  (ViCi  to  Lr.r.^lch'jurg),  r.iow ,..♦....« 10,170 

Col  do  Colo.in  (Ala  to  Lan-ilcboa'p,'),  glacier » i... 10,662 

Col  de  Sea  (Groscavallo  to  J^nslebourg),  ^^lacier , 10,154 

Col  della  C  occtta  (GrwoavaUo  tj  Ceieaole),  footpath i 9,179 

3.  I)auphifi6  Alps. — On  the  west  side  of  the  Cottian 
Alps,  and  separated  from  these  by  the  broad  vAllcy  of  the 
Durance,  rises  a  group  of  lofty  peaks,  surpassing  them 
considerably  in  height,  and  almost  completely  isolated 
from  their  neighbours.  This  group  has  not  usually  been 
included  amongst  the  Cottian  Alps  by  geographers,  and 
it  is  more  natural  to  regard  it  as  the  nucleus  of  a  distinct 
division  constitv.ting  the  Dauphind  Alps..  Oil  the  north 
side  of  this  central  mass,  and  aeparated  by  the  valley  of 
the  Romanche  and  the  Col  de  Lautaret,  is  a  considerable 
group,  including  three  principal  ridges,  whose  direction  is 
nearly  due  north  and  south,  separated  from  the  neighbour- 
ing mountains  of  Savoy  by  the  deep  valleys  of  tho  Arc 
and  the  Is6re,  which  may  best  be  regarded  as  ^n  outlying 
portion  of  this  division.  On  the  south  side  6f  the  main 
group  another  outlying  mass,  which  on  one  side  feeds  the 
chief  Bources  of  the'Drac,  and  on  the  othfer  several  short 
tributarfes  to  the  Durance,  must  also  be  included  in  this 
division.  The  ranges  of  secondary  rocks  lying  west  of  the 
broad  valley  between  Grenoble  and  Chainb6iy,  T^ich  are 
geologically  and  orographically  a  southern  extension  of  the 
cham  of  the  Jura,  are  at  the  same  time  exactly  parallel  to 
the  northern  ranges  of  the  Dnuphind  Alps,  and  must  be 
regarded  as  the  outer  range  or  "Border  Alps" {roralpen)\ 
of  the  group.  The  only  doubt  in  fixing  the  limits  of  the- 
Daxiphinfi  Alps  is  as  to  the  boundary  between  their  northern  ' 
group  and  the  adjoining  mass  of  the  Cottian  Alps.  It 
seems  that  this  may  best  be  fixed  at  the  Colde  GaUhi4T, 


\m 


connectinj  th«  chiet  soukg  of  thcDnmnce  witlitlwTa!'^ 
of  Valloires  in  Savoy. 

_.    ^      ^    .         Chu'/ Peaks  of  Vie  Dauphini  Alpt, 
Pio  deo  7?rr. riS,   cr  Pointe  Craailes  Rousa«. 

d-s  Ar^iuei  13,462    Tailipfer 

La   Moije,  or  Aiguille   du  ^-    -    _ 

Midi  de  la  Grave  13.081 

Pic  d'Aii?froide ^^ont  ]^?,^XK) 

M  orit  r  oi  voux  iLiglicst  pe;.k  U"2/;i73 

Fiv.  dC'lnn \  \.'i^^ 

.'.■;.•.•  il1cd'xVrve(big)w  -it) ll'5/23 

ALv.i:l!adela^ausse(high'st;lOJ':l»t3 

Chief  Pa^tr/i  ofthi  Dauphin^  Alps. 


PicdeBellcdonne.. 
Pic  dn  Frenc........„„ 

Pic  Bcnvokin  ..,.«. 

Dormillouse ... 

CbaniecLacdc  ........ 

Mont  Oriirler  

Dent  du  Cbat 


Co  da  Gahbicr  (Briaofoa  to  St  Miohbl),  footpath  .. „V'A 

Col  de  Lautaret  (Moncstierto  Bourp  d'Oisaas),  caniaaread  —  C;>1 

Coi  des  r^rins  (Valliuise  to  La  Bcr'anie),  glacier  ,Z1 ,^\V'\ 

Col  du  Gianer  Blaac  {Valloulse  to  LaGrvvd  en  Oisans), glacier...! V' 

Co.  J.r  I'i^.ii-.iid.t  (ValIouis«  to  Won«stier),  bridle-r»th . :;  ' 

Co  de  Ja  Lauzc  (St  Chri.stophe  to  La  Ciave  ea  Oiwuu), riicier -K'   . 

Col  de  Vcuosw"  (Venose  to  Frenev),  bridlo-pata .. ' 

Col  do  Sais  (La  Borardc  to  Val  Godamar),  gUcicr .« 1 

Col  do  C^Jar  (Va!Ic;i\i£e  to  Val  Go<ieiiiar),gIacifcr.- ...... 1     . 

Col  des  Tourettc?  /Orci^.rea  to  Cbitoauroax),  footpath ;%:■ 

Col  de  rinfemet  (i.a  Grave  en  Oisans  to  8t  Jean  de  Mauiience). 

footpath  ^ ^ J^^^'-^ 

Col  do  la  Ci-oix  do  l\x  (]3ouxg  d'Oisanru^sf Jcan'da  jS^^^^ 

bridl«-path „,.... , ^j;;;;i 

4.  Graiyvi  .4/;:5.--Tho  lofty%roup  of  snowy  raov-ntaiis 
l}'ing  betTv-een  the  pluin  of  Piedmont  a-d  VioxA  Blanc  b: 
from  a  remote  period  borne  the  designation  Graian  An-. 
To  the  north  they  are  bounded  by  tho  Val  d'AostA,  and :: 
ffiQ  south  by  the  valley  of  the  Oreo;  but  on  thawestiii 
tho  boundary  is  not  so  easily  determined.  The  portion  ci 
the  main. chain  dividing  Savoy  from  Piedmont,  betrrc^. 
tho  l/ovana  ond  Mont  Blanc,  must  undoubtedly  b -:• 
eluded  in  this  division;  but  it  is  not  so  easy  to  deteri.  : 
the  relations  of  a  group  of  loftj'  summits  that  are  dirj: 
frora  the  rest  of  the  Graian  Al^/S  by  the  upper  valloy  : 
the  Is^re,  filling  the  space  between  the  upper  course  : 
that  river  and  that  of  the  Arc.  This  is  further  geoi  ^gis  ^ 
distinguished  by  the  fact  that  the  higher  sucimiis  -e 
chiefly  composed  of  nearly  un-rlLcied  sedimentaiy  ro. ^ 
This  group  has  by  some  "writers  been  associated  -ffitli  i-^ 
mountains  of  Beaufort,  lying  between  the  Is^  and  t-^ 
Arly,  to  form,  with  some  subordinate  branches,  a  grc'^ip  ' 
south  Savoy  Alps ;  but  we  prefer  to  adhere  to  the  o :'  r 
usage  of  those  who  have  united  them  with  the  Gn_i^ 
Alps.  The  exact  bvoundary  between  these  and  theM  - 
Blanc  group  may  best  be  fixed  at  the  pass  of  theL:.  e 
St  Eemai-d,  the  lowest  in  the  main  chain  betvfeea  t: 
Mont  Cenis  and  the  Simplon. 


Ch  iff  PcaJci  of  the  Gratait  yl  Ips. 

^  '•■  ■"  La  Grivcla I ' 


Main  Chain, 

Grand  Apparei 11,494 

Aiguille  de  la  Sa.ssi6ro 12,326 

Mont  Bassac „ 11,200 

Ormelune 10,833 

Kuitor  11,480 

PiedmonUse  Chroup. 

Grand  Paradis  13,300 

Toiir  du  Grand  St  Pierro...  12,069 

Punta  di  Lavina 10^24 

Beo  d'Invei^uon.....4ibout  12^00 

„  ,  ,  ,  ^  Chief  Passes  in  the  Graian  Alps. 

Col  (h\  Cairo  (I>ocana  to  Lanalebourg),  glacier  .-..«.. 

Col  dc  GaleiMj  (Locaiia  to  Tignes),  snow  « 

Col  de  Gailletta  (Tignes  to  Val  de  Rhymes),  gUcler 
Col  Vaudct  (Ti^ea  to  Val  Grisanche),  snow 


Bcccp.diNoaa  ....... ]■■, 

Moct  Emiliu." ■  i*' 

Panta  di  Tcrsiva H.- 

Grande  Motte  .aboct  jl ;" 

Grande  C^sm..~...~.««— •  j^  /. 
Dent  Paras-ide  «.«.-...—  ♦:. 
Roche  CbevTi^re  ..«.-.-«-.  1- 
Mont  Pounl  ««.... •  1-' 


Col  du  Mont  (Saiate  Fol  to  Val  Griaar.che),  footpttti  ..«. —  ^ 

Pass  of  Little  St  Bernard  (Boui^  St  Maurice  lo  Aoita),  car.  road  l.-- 
Col  de  la  Croix  de  Nivolet  (Ccrcaolo  to  Val  ^aTaranche),  bridle-path  ^ '  ' 
Col  de  Grancrou  (Cogne  to  Noasca),  glacier    ,....«..»..--..«— ——I^^    ' 

Col  do  Telleccio  (Cogne  to  Locana),  glacier  . .«—« — -'  ' 

Col  della  Nouva  (Ponte  to  Ogue),  glacier  « • —  ^ '  * 

Col  de  Lauzon  (Cogi:e  to  Val  Savaronchei  bridle-path— — aboat  1-. 

FcnClre  dc  C()gno  (Cogne  to  Bard),  bridle-path • -J: ' 

Col  de  JjOtq  (Cogne  to  Brissogne),  glacier  — -- — — ^'    ; 

Col  d'Jseran  (Bourg  St  Maunce  to  Lanslebonrg),  bridle-path  —  J  ". 

Co  de  la  Leis^e  (Tignes  to  Entre-deux-Eoux),  snow ? 

Col  de  la  Vanoise  (Moutiers  Tawntaite  to  Lanalebonig),  footpata  ^-  • 


Col  de  Chavi^re  (Pralognan  to  Modane),  snow - 

col  de  la  Platiire  (Moutiers  Tarentaise  to  St  Jean  de  Manrifico*}, 

fftnf/nnfli  


footpath 


cr 


lootpain  „. „^„ . —  f 

Col  de  la  Madeleine  (AlbertvUle  to  La  Cbambie),  biidJ*-patk —  6,' 


ALPS 


5.  PermvM  Alps, — The  portion  of  the  great  chain  that 
indades  the  peaks  of  Mont  Blanc  and  $lonte  Rosa  has 
alirays'been  recognised  as  the  most  important  among  the 
divisions  of  the  Alps.  •  This  pre-eminence  is  due  not  only 
to  its  surpassing  height,  bat  to  the  fact  that  its  peaks  are 
80  conspicuous.  Tlm)ughout  the  plain  of  Upper  Italy, 
from  Turin  to  Milan,  and  even  as  far.  as  the  slopes  of  the 
Apennines,  Monte  Eosa,  with  its  attendant  peaks,  u  com- 
mooly  the  most  remarkable  object  in  tLe  northern  horison ; 
while  in  western  Switzerknd,  and  as  far  westward  as  the 
heights  above  Lyons,  the  dome  of  Mont  Blanc,  rising  ia 
the  distant  eastern  horizon,  attracts  the  frequent  attention 
alike  of  natives  and  strangers.  Some  doubts  may  srise  ^ 
to  the  precise  hmits  thai  diould  be  assigned  to  this  grotip. 
Towards  the  north-east  it  is  generally  agreed  that  the 
Simplon  Pass  is  the  most  natural  limit  In  the  opposite 
direction  most  writers  have  fixed  on  the  CoMe  Bonhomme, 
Boutn-west  of  Mont  Blanc,  as  the  proper  boundary;  but  it 
seems  reasonable  inageneral  arrahgement  to  regard  the  range 
extending  from  the  last-named  pass  to  Grand  OoBur,  in  ^e 
valley  of  the  Is^re,  as  a  south-western  prolongation  of  the 
range  of  Mont  Blana  From  the  portion  of  the  main  chain 
connecting  the  Mont  Combin  with  Monte  Hosa,  namerous 
branches,  with  peaks  that  rival  these  in  height,  diverge 
northward.  The  secondary  ranges  that  extend  on  the- side 
of  Italy,  southward  and  eastward  from  Monte  Rosa,  are 
much  inferior  in  altitude.  On  the  north  and  west  sid6s 
of  Mont  Blanc  an  extensive  mountain  district,  including 
the  French  department  of  Haute  Savoie,  must  be  considered 
as  an  appendage  to  the  group  of  the  Pennine  Alps.  On 
the  south  side,  the  short  range  extending  parallel  to  that 
of  Mont  Blanc,  from  Courmayeur  to  the  Val  de  Bellaval, 
corresponding  to  the  range  of  the  AiguiU^li  R<5Uges  and  the 
BrdYent,  on.  the  opposite  side,  m^y  best  be  included  within 
the  group  of  the  Pennine  Alps. 


Chi^  Peaks  of  the  Pennine  Alps. 


FlettchhorD  (Laqulnhom) 

OrauhAapt  

Cornp  Bianco 

PolBtodaSallM  . — about 

Baet  — :. 

ToorSallikre 


Cisoa  des  Pours 12.615 

AfgoiUe  de  Tr^tlta 12,907 

iUguiUe  da  Bionhassay 13^24 

Mont  BUnc  (Calotte) 15,781 

AignilleVerte. 13,527 

Orandea  Jorasses 13;799 

AlgniUe  d'ArgentUre 12.796  j  Dent  du  Midi 

Onade  Roaaere. 10,^4    Pigne  d'Arolla  ..». 

MontVfelan 12,353    ~     ■ 

Grand  Combm 14,164 

MontOel^  11,539 

Mont  Colon 12,264 

Dent  d'Hfirens 13,714 

Bee  de  Lnaeney 12,350 

Matterhoni,orMontCei-vin  14,780 

Breithom 13,685 

Lyskaiam. 1 4,889 

Mte.  Roaa(higbeBepeak)...  15,217 
Wpissmiea 13,225 


Bouinette.. 

Mont  Blane  de  Cbeillon 

Dent  Blanche 

Orand  Cornier  

Saee^eire  

Oabelhom  

Rothbom,  or  Morning  ... 

Weisfihom 

Strahlhom  » 

MischabelbOnier  (Dooi) 


18,176 
10,702 
11,014 
10,200 
10,207 
10,587 
10,45Q 
12,471 
12,727 
12,700 
14,318 
13,022 
10-,692 
13,363 
18,855 
14,804 
18.750 
14,935 


Chief  Passes  o/lhe  Pennine  Alps, 

Col  de  Bonbomme  (Contaroinea  to  Cbapin),  bridle-patb 8,195 

Col  de  la  Seigne  (Qiapin  to  Conrmayeur),  bridle-patb 8,327 

Cbl  da  Mont  Toodu  (Contamlnea  to  Allee  Blanche),  glacier 9,204 

Ool  de  Miage  (Contamines  to  Coarmayeor),  glacier 11,076 

Col  du  G^ant  (Chamouni  to  Conrmayeur).  glacier U,080 

Coi  da  Tour  (Ghamoani  to  Orsiferes),  glacier. U;218 

Cblde  Perrez  (Coormayear  to  Orsi^res),  bridle«path »«■- 8,320 

Great  St  Bernard  Pass  (Orsiftrea  to  Aosta),  brldle-paUi 8,120 

Col  de  Fendtre(ChabIes  to  AoeU),  bridle-patb*. m....»...  9,141 

Cbl  db  Ooloir  M.oeta  to  Evolena),  glacier.....*. ..10,269 

Col  dA  U  Val  Pellina  (AoaU  to  Zennatt),  glacier. 11,687 

Col  de  Veeaona  (Oyaoe  to  St  Bartbelemi),  footpath .....about  8,600 

Ool  de  Vaoom^ra  (Pt«rayen  to  Val  Tdumancbe),  enow 10,835 

Col  de  Chennontane  (Chermontane  to  £volena),  glaciei^ 10,349 

Col  d'Herens  (]&volena  to  Zennatt),  glacier......... 11,418 

Col  do  ToVrent  (Evolena  io  Viaaoie),  footpath — ..  9,598 

Pm  da  BceUf  (St  Luc  to  Turtmanthal),  footpath. — ........ ....  9,154 

Aoirstbord  Pan  (Grttbea  to  St  Ni]claua>,'brid]epatb 9.615 

Trifl  JoobJZInal  to  Zennatt),  glacier. 11,614 

Col  de  St  TheodulA  (Zermatt  to  Val  Tdnmaacbe),  gladler 10,899 

SchwAXX  Tkot  (Zermatt  to  Val  d'Ayaa),  glacier ...12,777 

L.TS  Joch  (Zennatt  to  Val  de  Lyi),  glacier ....14,050 

Weis«-Thor(Zernuttto  Hacngnaffi),  glacier.. — ....11^1 

Betta  Tftrke  (Val  d'Ajaa  to  Val  de  Lys),  footpath..^....^. SJSS9 

Ool-d'OIlen  (Gceeeooay  to  Alagna).  bnd)«-path. «... ^fiH 


Col  dt  Val  Dob\>ia  (Oreuonay  to  Riva),  bridle-patb  ....... 

Torlo  Paae  (Ahgna  to  Macugnaga),  snow  «... 

Col  di  Barranca  ( Varallo  to  Ponte  Grande),  bridlepath . 

Alphubel  Jocb  (Zermatt  to  Saas),  glacier.... 

dlci  ~        "  ~ 


625 

..6.300 
..  9,088 
.  5,749 

..., ,„-  18.474 

Adler  Pass  (Zermatt  to  Distel  Alp),  glacier .«.    12,461 

Monte  Moro  (Saas  to  Macugnaga),  snow .    9,390 

Saas  Pass,  or  Passo  d'Antrona  (Saas  to  Val  Antrona).  glacier  .. ..   9,331 

Zwiscbbergea  Pass  (Saas  to  Crondo),  glacier 10.732 

Simirfon  Pass  (Brieg  to  Domo  d'Osaou),  canriage  road. 6,595 

Col  de  Balme  (Cbamouni  to  Martigny),  bridle-patb 7.231 

Col  d'AAteme  (Senros  to Skct).  bridle-path 7.613 

Col'do  Seaanfe  (Champitry  to  Martigny;,  footpath 7,940 

6.  B€rru9e  J^— There  is  ao  considerable  mass  of 
Alpine  sammits  whose  boundaries  are  better  defined  than 
that  which  is  generally  known  as  the  group  of  the  Bernese 
Alps.  By  the  number  and  height  of  the  peaks,  that  rise 
far  abov9  the  limits  of  perpetual  snow,  it  ranks  ne^t  in 
importance  to  the  Pennine  group ,  and  its  position  ^ith 
reference  to  that  group  has  largely  contributed  to  the  fame 
of  the  Teffxm  which  they  occupy  for  a  manrellous  and 
almost  nnique  combination  of  grandeur  and  variety.  The 
most  oharac^ristic  feature  in  the  orography  of  Switzerland 
is  the  great  valley  system  that  extends  in  a  nearly  direct 
line  from  Martigny  to  Ck>ire— interrupted,  it  is  true,  by 
two  passes  (the  Furka  and  Oberalp)  of  small  elevation 
compared  to  the  surrounding  heights.  On  the  opposite- 
sides  of  this  great  trench  the  chief  groups  of  the  central 
Alps  Are  arranged  in  masses  that,  amid  much  apparent 
irregularity,  approach  to  parallelism  with  the  direction  of 
the  centred  vcJley.  Hence  the  traveller  who  attains  any 
considerable  height  on  either  side  sees  over  against  him 
the  dominant  summits  of  the  opposite  group  in  constantly 
varying  combination.  The  hi^hiest  gn)ttpa'(the  t^ennihe 
and  Bernese)  are  so'placed  that  the  chief  peaks  on  the  one 
side  are  rarely  more  than  20  miles  apart  from  their  rivals 
in  the  opposite  chain,  and  the  projecting  summits  of  the 
secondaiy  ridgee  between  them  afford  panoramic  views  cff 
wonderful  'b^uty  and  grandeur.  What  may  be  called  the 
main  chain  of  the  Bernese  Alps,  forming  the  boundary 
between  ihe  Swiss  cantons  of  Bern  and  Valais,  extends 
parallel  to  the  course  of  the  Rhone,  from  the  glacier  which 
is  the  main  source  of  that  river,  to  Martigny,  a  distance  of 
about  70  miles ;  and  we  must  regard  as  a  dependency  of 
that  chain  the  mountain  district  that  lies  on  us  northern 
side,  between  the  uppe^  course  of  the  Aar  and  the  head  of 
the  Lake  of  Geneva.  Desiring  to  adhere  to  the  divisions 
of  the  Alps  admitted  by  ancient  geographers,  many  modern 
writers  have  included  the  Bernese  group  among  the  Lepon* 
^ne  Alps ;  but  this  arrangement  is  not  consistent  with  any 
^rational  criterion  tiiat  can  be  applied.  The  only  question 
^'  admitting  of  doubt  is  as  to  the  eastern  limit  of  this  group. 
The  Aar  issues  from  its  parent  glacier  at  a  point  very  near 
to  the  chief  source  of  the  Rhone,  and  separated  only  by  a 
comparatively  deep  and  broad  depression,  the  Orimsel 
Pass ;  and  it  might  appear  that  the  Bernese  Alps  should 
be  defined  as  the  group  enclosed  between  those  riveYa 
But  some  ten  miles  east  of  the  Orimsel  Pass  the  range 
lying  north  of  the  great  valley  of  Switzerland  is  completely 
cut  through  by  the  valley  of  the  Reuse,  where  that  stream 
descends  towards  the  Lake  of  Lucerne  through  the  famous 
defile  of  the  Devil's  Bridge;  and  as  it  would  be  incon- 
venient to  reckon  the  comparatively  small  group  that  hes 
between  the  head  waters  of  the  Reuss  and  those  of  the 
Aar  as  a  separate  division,  we  prefer  to  include  this  as  & 
portion  of  the  Bernese  Alp& 

Cki^  Peaks  of  ihe  JBenuae  Alps. 


Orand  Hoverao ....10,048 

DiabTerato 10.666 

WUdbom 10,722 

Wndatrnbel 10.715 

Balmhonr 12,100 

Doldenborn  .... .............11,966 

Bltimlia   Alp    (BliiniliAlp. 

boni)   ..... 12.041 

Bietechhoni 19.968 


Aleteebhom  .«...».. SZjVUi 

Jnngftao.,.-* 13,671 

M6Dch  ......* , 18,488 

BSger. 18,046 

Fin8teraarbom..........-..........14,026 

Scbieckbom .-.»... 13,394 

Wetterfaora  (kHtelboro) — 12,166 

Riilihoxti ««^ 10.774 

£|C|iaeUlora  ;.......„ ....i  M49 
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ALPS 


LSflelboni. ^ 10.138 

Oalenstock .*. 1 1 ,956 

Dammastock! 11,920 

Bttstenhoni 11,519 

Onm  SDUUioit  10,515 

CSiitf  Passu  xH  the  Benuu  Alps. 

Col  de  Cheville  (B«z  to  Sion),  bridle-path  » .» 

Saaetsch  Past  (Sion  to  Saanen),  bridle  path 

Rawyl  Put  (Sion  to  Zweistminen),  briole-patb  »... 

Ckmmi  Patt  (Kaadenteg  to  Leak),  bridle-path 

Lttttcben  Patt  (Kandenteg  to  Turtman),  glacier   ...... — 

Teohingel  Patt  (Kandertt^  to  Laaterbraimen),  gladar  . 
Peterigrat  (Laaterbronnen  to  Kippel),  glacier... 


Titlis 10.627 

Uri  Rothttock 9,620 

Niesen 7,763 

Brienzer  Rothhora 7,917 

Pilatas  (Oberhaapt) 7,290 


6,«80 

7,869 

J,943 

7,553 

8,796 

9,252 

.10,650 


Ldtschen  Llicke  (Kippel  to  the  .^gguchhom),  elacier. 10^512 

Kleine  Scheidegg  (Lauterbnumen  to  Oriodelwaid),  bridle-path ...  6,768 

Oroeto  Scbeid^  (Griodelwald  to  Mejriogen),  bridle-path  6,910 

MSncb  Joch  (Onndelirald  to  Vieich),  gladar ,.about  11,600 

Strahleck  Pats  (Griodelwald  to  the  Orimsel},  glacier  .......'. 10,994 

Brttnig  Past  (Brieat  to  Samen),  esrrisge  road - 8,648 

Engelberger  Joch  (Meyringen  to  Bngelberg),  bridle-path  ...........  7,244 

Sosten  Pass  (Meynngen  to  Wasen),  carriage  toad  (f)  .m.......... .  7,440 

TrifUimmi  (TVift  Glacier  to  Orimsel),  glader ^ 4iboat  10,900 

Gesche]ieiiIinimi'(OeecbeDea  to  Stein  iUp),  gladar Jtbout  10,170 

Suvnea  Pan  (Engelbeig  to  Altdorf),  brklo-path . .'^562 

7.  North  Siffiu  Alpt, — Attention  has  alrea47  been  called 
to  the  great  line  of  valley  that  travenes  Switzerland  from 
Martigny  to  Coire.  The  range  of  high')>eaks  lying  on  the 
north  side  of  this  valley  is  intermpied  at  one  point  only, 
where  the  Eeoss  flows  through  the  deep  defile  of  the 
Devil's  Bridge  from  Andermatt  to  Altdorf,  and  this  breach 
in  the  continuity  of  the  range  has  been  here  regarded  as 
the  eastern  limit  of  thf  Bernese  Alps.  The  range  extend- 
ing eastward  from  that  boundary  to  the  neighbourhood,  of 
Coire  might  perhaps  be  considered  as  a  prolongation  of 
the  range  of  ue  Bernese  Alps ;  but  independently  of  the 
inconvenience  of  assigning  such  wide  boundaries  to  a  single 
group,  there  are  geologic  as  well  as  orographic  grounds  for 
prsfeixing  to  cku  this  along  with  the  dependent  ranges 
lying  further  north  as  a  separate  division  o{  the  Alps. 
With  regard  to  the  latter  ranges,  those  lying  between  Uie 
valley  of  the  Beuss  and  the  Lakb  of  Lucerne,  on  one  side, 
and  the  ancient  valley  of  the  Rhine,  which  included  the 
lakes  of  Wallenstadt  and  Zurich,  on  the  o^er,  manifestly 
correspond  to  the  outer  ranges  of  central  Switzerland, 
which  we  ngBitd  as  appendages  of  the  Bernese  Alp&.  The 
case  is  somewhat  different  as  regards  the  small  detached 
group  culminating  in  the  Hoh  Sentis,  and  lying  in  the 
angle  between,  the  ancient  course  of  the  Rhine  and  the 
modem  Rhine  valley  from  Sargans  to  the  Lake  of  Con- 
stanca  This  is  bo  far  separated  orographically  and  by 
geological  structure  that  it  might  properly  rank  as  a 
separate  division,  but  it  is  on  the  whole  more  convenient 
to  reckon  it  as  an  outlying  portion  of  this  group.  The 
Oberalp  Pass,  a  few  miles  east  of  Andermatt,  forms  the 
watershed  between  the  Reuss  and  the  main  branch  of  tiie 
Rhine,  and  the  waters  meet  again  at  the  confluence  with 
the  latter  of  the  united  streams  of  the  Aar  and  the  Beuss 
at  Waldshut^  so  that  the  entire  territory  comprehending 
this  division  of  the  Alps  is  enclosed  between  the  two  first- 
named  rivers. 

Cki^Psaks  ofths  Sorth  Swiss  Alps. 


Crispall  (Pit  Oiuf) 10,164 

Oberalpttock  (Pia  Cotschen)  10,926 

Tfidi 11 ,887 

Pis  Tuznbif ,  or  Brigelserhora  1 0 ,663 
Bifertenstock.or  Pis  Durgin  11 ,2S7 

Hansstock 10,355 

Begneshom. 10,870 

Calanda  9,213 

Briatenstock 10,089 

Bcheerhom 11.142 

ClaridftBStock   10,709 

SelbsanfU 9,921 


K&rpfstock 9,180 

Sanrenstock  10/)26 

Scheibe. 9,687 

Mytben  (higher  peak) 6,244 

Gl&mfsch     (highest    peak,. 

Blichistock) 9,584 

Mlirtschenstock  8,012 

Mageren  ..«  8^294 

(ThurilTsteD   (highest   peak, 

ScheibeostoU) 7,564 

FaulfiTst - 7,916 

Hoh  Sentis. .-.  8,216 

Chitf  Passes  ofiKi  North  Swiss  Alps. 

Oberalp  Pass  (Dissentis  to  Afidenaatt),  carriage  road '6,782 

Kreuih  Pass  (Dlssdntis  to  Amstcg),  footpath  7,710 

Band  Qrat  Pass  (DiBsentis  to  SUcbelberg),  glacier 9,188 

ClaridenGrat(Amst«a'to8Uchelberg),  glacier  9,842 

Ktsten  Pass  (Ilatiz  to  Stachelberg),  snow   8,281 

Panizor  Pass  (Hans  to  Elm),  bridlepath 7,907 


r^gnes  Pass  Reichenaa  to  Elm),  snow... 
bardona  Pass  (Elm  to  Vattis),  glacier  ... 
Ramin  Pass  (Elm  to  Saigans),  footpath  , 


Klausen  Pass  (Altdorf  to  Stachelb«ig).  bndlepalb  — 

Prsgel  Pass  (Scbwyz  to  Glams),  bridle-path 

Kamor  Pass  (Weissbad  to  Rtiti),  bridle-path 


fijri 

^--^i 


8.  Lepontine  Alpt. — The  portion  of  the  Algine  dm 
lying  between  the  Simplon  and  Spliigen  .passes^  and  foziD' 
ing  the  boundary  between  the  tributaries  oC  tiie  Fo  ui 
those  of  the  Rhine,  presents  some  pecslisr  orograyti: 
characteristics.  The  line  of  watershed  is  pretty  iiei:ij 
parallel  to  that  great  line  of  depression  traced  icross 
Switzerland  by  the  valley  of  the  Rhone,  the  Urser2Dtiji, 
and  the  valley  of  the  Vorderrhein ;  and  a  teedena  U 
parallelism  with  the  same  system  may  be  traced  in  lutj 
part^  of  this  group  But  the  dominant  direction  of  t^i 
secondary  valleys  and  ridges  is  that  of  the  meridian ;  and 
on*  tiie  south  side  we  find  a  jBories  of  long  valleys  nmoiog 
from  nordi  to  south,  with  occasional  slight  distoriioni  Tk« 
most  considerable  of  these  are  partly  occupied  by  the  two 
famous  Lombard  lakes — Maggiore  and  Como— which  bn 
from  an  early  period  attracted  the  admiration  of  stno^i 
to  this  region.  Ancient  geographers  limited  the  Mm 
Lepontine  Alps  to  the  portion  of  this  group  that  wkii  its 
drainage  on  the  south  side  to  the  river  TidDo ;  hut  tbe 
ranges  between,  the  Spltigen  and  BOnardino  passes,  and  1» 
tween  the  lakes  Maggiore  and  Como,  evidently  belong  tc  th* 
same  system,  and  must  be  united  in  any  natural  amciT 
ment  of  the  Alps.  On  considering  a  tolerably  come: 
model,  it  is  impossible  not  to  be  struck  by  the  fad  that  l 
the  valleys  thiit  contain  the  most*  considerable  streuss  d 
the  central  Alps  appear  to  ladiat^  from  the  Deigtbc:: 
hood  of  the  St  Ootthard  Pass.  If  we  iheasure  from  t^ 
summit  <^  that  pass  to  the  head  valleys  j^  the  RboDf,  ti 
Aar,  the  Reuse,  the  Vorderrhein,  ^e  Ticioo,  and  th 
Toccia,  we  find  that  the- most  distant  lies  within  9  Yzi^ 
miles  from  that  point.  This  fact  has  doubtless  a  m^ 
can<Se  which  we  are  not  yet  able  fully  to  appreciaiie,  t  J 
scarcely  sufiBces  to  justify  the  view  of  those  who  regard  '^ 
St  Gotthard  Pass  as  in  some  special  sensed  the  central  po:£' 
of  the  whole  system  of  the  Alps.  It  is  worth  reau:^^: 
thai,  so  far  from  being  distinguished  by  supenor  hei^';< 
the  neighbouring  peaks  are  surpassed  by  all  the  surrouc 
ing  groups,  and  that  the  valleys  are  much  deeper  thai  ii 
many  other  districts,  and  ^specially  than  those  of  »sun 
Switzerland. 

Chi^Psaks  of  the  LqfonHns  Alps, 

Monta  Leone....... ll  ,690 

Wasenbom. .':..J.. 10,628 

Ofenhoni,or  PimU  d'Arbola  10,728 

BliDAenhon ...: 10,982 

ilonte  Basodise .10,748 

Pixzo  Rotondo 10,480 

Pizso  di  Campo  Tenca .10,006 

Pioda  di  Crana ^...,.  7,950 

Cima  di  tauiasca  ..»,«....«..  7,^ 
Bados,  or  Six  Ifadana.........  9,616 

Scopl 10,499 

Qmk  Camadra. .......10,609 

Chi^  Passes  in  the  L^ponHne  Alps, 

Bitter  Pass  (Viesch  to  Isella),  snow  

Albnm  Pass  (Viesch  to  Premia),  bridle  patb. 

Ories  Pass  (Obersestelen  to  Foimassa),  oridle-path  ..^^ 

Nufenen  Pass  (Ooergestelen  to  Airolo),  bridle-pat)) ~ 

Passo  di  Ban  Giacomo  (Formassa  to  Airolo),  bridle  patb  _ 

Furka  Pass  (Obergestelen  to  Hospenthal),  carriags  road 

St  (}otthani  Pass  (Hospenthal  to  Airolo),  earrisge  road 

Criner  Farka  (Locarno  to  Val  Formaxsa),  footpath  

Passo  di  Narret  (Locarno  to  AJrolo),  footpath - 

Passo  dell'  Domo  (Dissontis  to  Airolo),  footnatb ~.. 

Lokmanier  Pass  (Dissentis  to  Olivone),  bri<fle«path 

Greina  Pass  (Trons  to  Olirone),  bridle-path 

Disnit  Pass  (Ilanz  to  Olivone),  footpath 

Scaradra  Pass  (llanz  to  Ghuone),  snow 


PiiVial.orGallinario. 

_    ]?T 

PixVab-bein 

.  ..  L-*' 

VogdbeiTf 

I'-*' 

Pia  Tern 

'A  •■* 

PUCavel 

iC: 

Fanellaboni 

„ !".*• 

.Lttchlibeig 

PizBeTeniL.~.  

v:-< 

5  s- 

Tambobom  - 

._..!'::« 

CimadiBabiscio 

,»..—  5'' 

MonUCtanogbi ~ 

.^  :;*< 

l^ 


Passo  di  Buffalora  (Va)  Calanca  to  Mesooco),  bndle-patb 

Bernardino  Pass  (Hintcrfhein  to  Val  Mesocco),  carnage  rosd- 

Valserberg  Pass  (Hans  to  HinteiTheia),  bridle-path 

U>chliberg  Pass  (Beichenau  to  Spliigen),  footpilh-.-.~.— 
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8p/jjgett  Piia  (SplUscn  to  Chiavenna;,  carriage  road. 6,945 

Paiso  di  Balniscio  (Caropodolcino  to  Mesocco),  footpath ~o*  7,715 

l^»s$o  della  Forcola  <Chiavenna  to  Roveredo),  footpath ^..  7,274 

Passo  di  San  Jorio  (Gravedona  to  Bellinzona),  footpath . .  6,417 

9.  T/^e  Rhaetixm  Alps. — ^The  older  geographers  included 
under  the  term  Rhsetian  Alps  a  vast  .mountain  region 
extending  over  6**  of  long.,  from  the  east  side 'of  the  Lago 
Maggiore  to  the  left  bank,  of  the  Salza,  and  through  2^* 
.  of  lat.,  from  the  neighbourhood  of  Brescia  to  the  plain  of 
Bavaria.    There  is  no  assignable  reason  for  uniting  in  a 
single  division  mountain  groups  so  distinct  as  many  of 
those  included  -within  this  wide  space — scarcely  less  than 
that  occupied  by  all  the  divisions  hitherto  enumerated — 
save  the  fact  that  at  an  early  period  they  received  a  com- 
mon designation  from  writers  who  had  a  most  imperfect 
acquaintance  with  their  topography.     It  might  be  expe- 
dient to  discard  a  term  to  which  it  is  difficult  to  assign  a 
limited  meaning  without  incurring  tha  risk  of  confusion  ; 
but  general  usage  has  so  constantly  applied  the  term 
Pthastia  to  the  mountain  region  of  Switzerland  lying  east 
of  the  Khine,  with  the  adjoining  portion  of  lyro^  that 
it  seems  best  to  preserve  the  ancient  namerwhile  endeavour- 
ing to  restrict  it  within  juster  limits.     With  that  object  it 
is  necessary  to  take  account  of  one  of  the  most  remarkable 
features  in  the  orography  of  the  Alps — the  great  breach  in 
the  continuity  of  the  main  chain  shjown  inthe  upper  vaUey 
of  the  Adigei     On  a  general  view  of  western  I^rol  it  is 
apparent  that  tbe'  lakes  which  feed  the  head  of  that  stream 
lie  on  the  notthem  side  of  the  axis  of  elevation  of  the 
main  chain,  and  in  fact  several  streams  draining  the 
northern  slopes  of  the  central  mass  are  borne  southward 
to  the  Adriatic  through  that  opening.     This  is'  not  tlie 
place  to  take  into  consideration  the  important  influence 
that  this  breach  in  the  line  of  defence  between  Italy •  and 
the  north,,  and  the  equally  deep  opening  of  the  Brenner 
Pass  at  the  head  of  the  other  main  branch  of  the  Adige, 
has  bad  on  the  history  of  Europe,  nor  to  discuss  the 
geological  significance  of  the  same  depression  throughout 
an  incalculably  longer  period ;  'but  it  is  sufficiently  clear 
that  this  should  be  taken  as  the  eastern  limit  of  the  group 
to  wbicb  the  term  Rhaetian  Alps  most  properly  applies. 
On  the  west  the  limit,  as  we  have  already  seen,  is  marked 
by  the  vaUey  of  the  Rhine,  and  the  line  of  depression  over 
which  the  Spliigen  road  is  carried  to  the  head  of  the  lake 
of  Como.     In  the  space  between  these  boundaries  the 
chief  mountains  of  the  Rhietian  Alps  appear  as  islands  of 
crystalline  rock,  divided  by  intervening  masses  of  palaeozoic 
and  older  secondary  strata;  but  on  the  south  side  liesa  district 
which  differs  eonsiderably  in  geological  structure,  and  is 
cut  off  by  a  distinct  orographic  boundary.     A  straight  line 
drawn  from  the  head  of  the  lake  of  Como  to  Cles  in  Tyrol, 
will  throughout  lie  close  to  a  trench  formed  by  the  valley 
of  the  Adda,  the  low  pass  of  Aprica,  the  head  of  Val 
Camonica,  the  Tonale  Pass,  and  the  Tyrolese  Val  di  Sole. 
On  the  south  side  of  this  trench,  and  parallel  to  it,  extend 
in  succession  a  broad  band  of  palieozoic  rock  and  a*  still 
broader  zone  of  trias,  bordered  on  the  southern  slope  by  a 
narrow  girdle  of  Jurassic  rocks  which  decline  towards  the 
plain  of  Lombardy.   Towards  the  east  these  are  interrupted 
by  a  great,  mass  of  very  i»eculiar  granite,  the  most  consider- 
able tract  of  true  granite  to  be  found  in  the  Alps.   Beyond 
this  the  ridges  and  valleys  no  longer  preserve  the  direction 
from   east  to  west,  but  become  parallel  to  the  lake  of 
Darda  and  the  valley  of  the  Adige.     The  district  thus 
imited  is  enumerated  hereafter  as  a  distinct  division  under 
;he  designation  Lombard  Alp,%  the  boundary  between  this 
md  the  Rhsetian  division  being  the  trench  above  described, 
jvhich  is  prolonged  from  near  Cles  over  the  low  Gampeh 
?ass  to  the  neighbourhood  of  Meran.     On  the  northern 
lide  the  Rhaetian  Alps  are  divided  from  the  Vindelician 
)y  a  well-marked  trench    closely  corresponding  with  the 
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northern  limit  of  the  crystalline  roclcs  of  the  Silvietta 
group,  formed  by  the  valley  of  the  Ill,the  Vorarlberg  Pass, 
and  the  course  of.  the  Rosanna.  Within  the  limits  heie 
assigned  the  Rhaetian  Alps  occupy  &n  area  measuring 
about  80  mil^  by  60.  The  entire  mass  i«  divided  into 
two  nearly  equal  portions  by  the  upper  yalley  of  the  Inn, 
known  in  Switzerland  as  the  Engadine. 

Chief  Peaks  o/theMcetian  Alpt. 


Pizd'Emet .. 10iK)2 

Pizzo  Stella 10,266 

Pizzo  della  Duana  — .» :10,27» 

Piz  Margna  10,355 

Piz  OUz ^ .,..11,066 

Piz  Tremoggia ..... . 11 ,326 

Piz  Roseg  12,936 

Piz  Bernina  13,294 

PizCambrena 11,835 

PunU  Trubinesca w..l  1,106 

Cima  del  Larao... 11,162 

Monte  della  Disgrazia  .........12,074 

Pizzo  di  Verona 11,358 

Corno  di  Campo ..10,843 

Monte  Foscagno .............. — 10,148 

Piz  Languard.......... «..!  0,715 

Piz  Quatervala  -. . 10,359 

Piz  Murterol 10,424 

Pizzo  di  Sena ^ ..10,099 

Como  di  Dosd^....^..............l0,597 


Piz  Pisoch . 

Piz  Scesvenna  ..... 

Piz  Umbrail 

Monte  Cristallo  ,. 
Orteler  Spitze  „., 
Kiinigft  Spitze  ...... 


10,427 

.^..10,668 

9,954 

11,370 

......12,814 

..12,646 


Ofen  Wand ......^ 11,55S 

Venezia  Spitze, — 11 ,095 

Hasenohr  -...10,673 

Pallon  della  Mara -..12.038 

Tresero -.. 11,636 

Monte  Confinale -..11 ,07G 

Monte  Sobretta .... — about  11,000 
Piz  Curver..«v — .............  9,761 

Piz  Starlcr* -..10,001 

Piz  Platta  ..:. 11 ,109 

Cravasalvaa  (Piz  Lungen)  ...10,421 

Piz  d'AeU  . 10,893 

Pizd'Err. 11,139 

Cima  da  Flix 10,947 

Piz  Munteiatsch 11,106 

PizOtt 10,660 

Piz  Uertach - 10,738 

Piz  Kesch 11,211 

PizVadmL .,- 10,610 

Schdne  Bleisa -..  9,794 

8ce.<ia  Plana  .. . .:..  9,73S 

Blankahom ..10,382 

Piz  Linaid  ,^ -..11 ,208 

Fluchthora -..11,142 

Muttlcr  - .10,824 

Piz  Mondin. 10,877 

Vesukpitz . >. — 10,154 


Monte  Cevedale ....12^5 

Pederspitz  (highest  peak)  .«.11,349 

Chirf  Pauet  in  the  Khatian  A  Ipt. 
PiaMo  di  "Madesimo  (Campo  Dolcino  to  Aven  Thai), footpath  ^....  7,480 
Passo  della  Duana  (Casacda  to  Avers  Thai),  glacier ........—.........  8,720 

Septimer P&S&  (Casacda to  Molins), bridlepath ..-. 7,582 

Maloya  Pass  ((>xsaocia  to  Silvaplana),  carriage  road  ..- -..  5,942 

Passo  di  Zocca  (Casaccia  to  Val  Masino),  glacier......-- 8,957 

Muretto  Pass  ((^accia  to  Sondrio),  snow  .1-.-....- ..-. ..'8,61^ 

Bemina  Pass  (Pontresina  to  Poscbiavo),  carriage  road 7,658 

Passo  di  (^nciano  (Chiesa  to  Poscbiavo) » footpaths. 8,365 

Lavirum  Pass  (Ponteto  Val  Livigno),  snow 9,249 

Passo  di  Val  Viola  (Poscbiavo  to  Bormio),  footpath .about  7^900 

Foscagno  Pass  (Bormio  to  Zemetz),  bridlepath -...- .6,329 

Ofen  Pans  (Zernetz  to  Santa  Maria),  carriage  road  ^ — 7,070 

Umbrail  Pass  (Bormio  to  Santa  Maria),  footpath -.-.-..  8,842 

Stelvio  Pass  <Bormio  to  Prad),  carriage  road -. -...9,218 

Passo  Cevedale  (Sta.  Catarina  to  Latsch),  glacier  ..-.. —.10,765 

Passo  di  Vios  (Sta,  Catarina  to  Pejo),  glacier  ..-.— - 10,868 

Passo  di  Sforzellina  (Val  Gavia  to  Pejo),  glacier .v 9,950 

Cavia  Pass  (Sta.  Qstarina  to  Val  Camonica),  bridle-path about  8,600 

Hohenfemer  Joch  (Martell  Thai  to  Val  della  Mare),  glacier.-.-..,  9,904 

Saent  Pass  (Martell  Thai  to  Babbi),  glacier -..  9,954 

EiiV:hberger  Joch  (Ulten  Thai  to  Rabbi),  footpath 8,134 

Julier  Pass  (Molina  to  Silvaplana),  carriage  road  .- 7,503 

Albula  Pass  (Beiglin  to  Ponte),  carriage  road 7,589 

Sertig  Pass  (Scanfs  to  Bergiin),  footpath..-.......^.: - 9,062 

Strela  Pass  (Coire  to  Davos),  bridle-path..-.. -...  7,739 

Laret  Pass  (Bergiin  to  Klosters),  carriage  road 5,338 

Scaletta  Pass  (Davos  to  Scanfs),  snow  .....—— 8,61S 

Fluda  Pass  (Davos  to  Stis).  carriage  road  .— 7,891 

Vereina  Pass  (Klosters  to  SUs),  footpath —  8,133 

StlvretU  Pass  (Klosters  to  Quarda),  glacier ^ 9,929 

CavellJoch  (Bl  udenz  to  See  wis),  footpath  .* -~ - 7,662 

Schweizerthor  ( Vadans  toSchiersch),  footpath. 7,120 

Drusenthor  (Schrans  to  Schiersch),  footpath —  7,822 

Schlappiner  Joch  iSt  Gallenkirch  to  Klosters),  bridle-path  {() ..-..  7,185 

Fermunt  Pass  (Pattenen  to  Guarda),  glacier. .. 9,206 

Bieler  Joch  (Montafun  to  Paznaun  Thai),  bridle-path  . about  6,000 

Firaber  Joch  (Ischgl  to  Remlis),  snow ..-.- -.. — 8,547 

Vignitz  Pass  (Kappel  to  Samnaunthal),  snow - ^ —  8,855 

10.  Lombard  Alps. — ^The  limits  of  the  Lombaid  Alps 
have  been  already  pointed  out  They  are  enclosed  on  the 
east  and  west  sides  by  the  Adige  and  the  lake  of  Como, 
extending  through  about  90  miles  from  near  Meran  to 
Lecco.  Their  northern  boundary  is  the  great  orographic 
trough  that  stretches  from  the  head  of  the  lake  of  Como 
along  the  valley  of  the  Adda  to  Tresenda,  thence  by  the 
low  Aprica  Pass  to  the  upper  Val  Camonica,  and  over  the 
Tonale  Pass  to  the  Vai  di  Sele.  Where  that  valley  bends 
abruptly  to  SSR,  the  trough  still  keeps  its  original  direc- 
tion across  the  Gampen  Pass  to  the  right  bank  of  the 
Adige  below  Meran.     In  spite  of  the  zeal  with  whicK 
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travellers  have  of  late  years  explored  th^  unfrequented 
parts  of  the  Alps,  this  group  continues  to  be  veiy  im- 
perfectly known,  although  it  offers  abundant  attractions  to 
the  naturalist  -and^  the  lover  of  picturesque  and  grand 
scenery. 

Chi^  Peaks  of  the  Lomhaetd  Alps. 

fi«gnone  ..^ 8,568 

Piuu  dei  Tre  Signori,  about '8,000 

Grtgna  (Moato  Codeoo) 7»908 

Cortio  Stella ^ 8,845 

AralalU  6,585 

Monte  Arera 8,255 

MoDte  Redorta 9,980 

Pizzo  del  Diavolo  9,574 

Piizo  di  Cocca 9,705 

Houte  Pretolana 8,202 


Monte  Frcrone 8.676 

Moato  Dlumone   9,321 


Crozzon  di  Laria  .....^.......^..10^889 

Mouto  Adamello .».. n,832 

Cart  Alto  11,852 

Presanella,  or  Cima  di  Nar« 

dis 11,688 

Cima  delle  Aochme 10,777 

Brento  AlU ~ ^..(?)  10,771 

Monte  Baldo  (highest  p«uc 

—La  Colma) 7,212 

Mendola  (Monte  Roen)  .n...  6,919 
Muote  Bondone  ^.  7,412 


Chief  Passes  in  the  Lombard  Alps, 
Passo  di  San  Marco  (Morties;no  to  Val  Brembana),  bridle-pfltb  .»  5,997 

Passo  del  Salto  (Soodho  to  Val  Seriana),  footpath ^bout  7,500 

Predolana  Pass  (Castione  to  Val  di  Scalve),  footpath  ^. — ..  4,265 

Aprica  Pass  (Sondrio  to  Edolo),  carriage  road ~..  4,052 

Tonale  Pass  (Edolo  to  Val  di  Sole),  carriage  road » »..  6,483 

Ganipcn  Pass  (Cles  to  Meran),  bridle-path ^ About  4,000 

Croce  Domini  Pass  (Breno  to  Lodron),  bridle-path about  6,500 

Passo  di  S.  Valentino  (Val  di  Fum  to  Tioue),  suow  about  9,800 

Passo  del  Lago  Ghiacciato  (Ponte  di  Legno  to  Pinsolo),  snovr.^...  9,437 

Passo  di  Laies  (Pinzolo  to  Val  di  Fum),  glacier ^.  9,230 

Gioevrie  Pass  (Pinzolo  to  Val  di  Non),  bridlepath  5,200 

Bocca  di  Brenta  (Pinzolo  to  Molveno),  snow 8,502 

Mendelscharte  (Cles  to  BoUen),  bridle-path «...  4,964 

1 1  Vitidflician  A  Ips. — Reference  has  already  been  made 
to  the  contrast  ofTered  by  the  orderly  arrangement  of  the 
Eastern  Alps,  as  compared  with  the  far  more  complicated 
end  irregular  disposition  of  the  masses  that  make  up  the 
Western  and  Central  Alps.  In  the  former  we  have  a  broad 
zone  of  crystalline  or  metamorphic  palaeozoic  rocks,  extend- 
ing from  the  upper  valley  of  the  Adige  to  the  frontier  of 
Hungary,  flanked  on  ^ither  side  by  a  parallel  zone  of 
secondary  rocks,  which  rise  into  peaks  that,  do  not  much 
exceed  the  limit  of  perpetual  snow.  The  northern  zone 
extends  for  a  distance  of  fully  260  miles  from  the  lake  of 
Constance  to  the  neighbourhood  of  Vienna,  with  fm  average 
width  varying  from  30  to  40  miles.  For  the  greater  part 
of  that  distance  this  is  separated  from  the  centiul  range  by 
broad  and  deep  valleys,  through  which  the  Inn,  Salza,  and 
Enns  flow  from  west  to  east,  till  each  of 'them,  turning 
abruptly  northward,  runs  through  an  opening  that  cuts 
across  the  general  strike  of  the  -stratiflcation  to  reach  the 
plain  of  South  Germany.  Iii  geological  structure  and 
general  aspect  the  mountains  of  this  tract  -show  many 
common  characteristics,  and  convenience  supplies  the  only 
good  reason  for  dividing  it  into  two  main  groups,  separated 
by  the  valley  of  the  Inn,  the  greatest  of  the  tributaries 
which  the  Alps  Send  to  the  Danube.  Of  the  western 
portion  of  this  region  the  larger  part  belongs  to  Bavaria, 
but  a  considerable  share  lies  in  the  Austrian  provinces  of 
Tyrol  and  Vorarlberg;  and  on  this  account  the  designa- 
tions Bavarian  Alps  and  North  7)/rol  Alps  are  open  to 
objection,  and  have  the  further  disadvantage  of  exduding 
the  Alpine  districts  of  Bavaria  and  North  Tyrol  lying  east 
of  the  Inn.  The  name  Suabian  Alps  is  liable  to  the 
serious  objection  that  none  but  a  very  small  part  of  this 
district  was  ever  included  in  the  circle  of  Suabia.  On 
the  whole,  it  seems  that  the  region  lying  north  of  the 
Vorarlberg  road"  and  the  valley  of  the  Inn,  between  the 
lake  of  Constance  and  the  latter  river,  may  best  be 
termed  the  Vindelician  Alps.  The  whole  was  included 
within  the  territory  of  the  Vindelici  before  that  powerful 
tribe  was  conquered  by  the  Romans,  and  their  territory 
joined  to  that  of  the  Rhsetians  to  form  a  single  Roman 
province.  In  height  the  mountains  of  this  division  fall 
considerably  short  of  those  hitherto  enumerated,  not  more 
than  four  or  five  exceeding  9000  feet.  It  is  impossible  to 
consider  a  map  of  this  region  without  being  struck  by  the 


fact,  that  although  the  general  slope  inclines  Qorth«%n) 
towards  the  plain  of  .Bavaria,  or  southward  toirardi  Uie 
111  and  the  Inn,  nearly  all  the  ridges  and  minor  vdlleys 
lie  east  and  west  parallel  to  the  course  of  those  riven  &ud  to 
the  outcrop  of  the  sedimentary  strata,  which  is  eqully  the 
direction  of  the  line  of  depression  followed  by  the  Yor^^I- 
berg  road  forming  the  southern  boundary  of  this  group. 


MittagspiU 
Bothewand.. 


CJi^f  Peaks  of  the  Vindelidan  Alps. 


Schafbeig  ........ 

MKdelegebei ..... 

Biberkopf  ........ 

Widderetein  ..... 

Hocb  Vogel  ..... 

Stanzerkopf 


6,851 

8,842 

.-  8,774 

8,674 

8,543 

8,294 

8,501 

....  9,041 


Miemij  _ 

KarwikDidkpitz.i 

Kreuxsptte.. 


(bighat)  %''/> 
__S2f^ 


Boktein  .. 

£dkonpit2. 

Lavatscberspits 

Vompeijoch  ..— 

SoiemspitK......... 

Juifen 


Muttekopr 9,077 

ZugspiU 9,716 

Chitf  Passes  in  the  VindeUeian  Alps, 

Arlbeig  Pasx  (Bludenx  to  Landeck),  cairiage  ruad..*.. i 

Haldenwanger  Eck  (Scbrecken  to  Oberstdrif),  footpath C 

Schrofen  Pass  (Oberatdorf  to  Steg  in  Lecfathal},  briole  patb 5 

Mitdelcjocb  (Oberatdorf  to  Holzgau),  footpath. about  I 

Kai8«ijocb  (St^  to  Petpeu  in  Stanzferthal).  footpath  ^bout  I 

Zaroserjoch  (Elbigen  Alp  to  Landeck  or  Irnst),  footpath — aboit  7 
Fern  Pass  (Lermooa  to  Telfs),  carriage  road . 


Seefeld  Pass  (Partenkirch  to  Zirl),  carriage  road — 
Geissel  Pass  (Mittenwald  to  Leimoos),  footpath  — 

Stempeljoch  (Scharnits  to  Hail),  footpath, 

Haller  Anger  (Schamity  to  Scbwaz),  iootpath  . 

Plumseijoch  (Hinter-Riss  to  Pertisau),  bridle-pith.. 


Pfans  Joch  (Fall  to  Pertisau),  footpath about  %:.  • 

Stockeralp  Pass  (Schliersee  to  BrixJegg),  bridle-path about  < 

Hi>rhsg Pass  (Bairisch-zell  to  Kafetem),  bridlepath ».alaui 4 ..'. 

12.  Northern  Noric  Alps. — We  have  already  spoken.: 
the  broad  mountain  zone  extending  from  the  Ird  to  *i 
neighbourhood  of  Vienna,  and  bearing  a  general  re^.: 
blanoe  in  orographic  and  geological  character  to  the  gr. 
last  described     iPor  reasons   given  hereafter,  it  sm^ 
impossible-  to  preserve  the  ancient  designation  Norte  A 
for  any  portion  of  the  central  chain  of  tie  Eastern  A ' . 
but  the  name  Northern  Noric  Alps  seems  the  most  sui'^ 
for  a  region  which  was  altogether  included  in  the  Ror:  ^ 
province  of  Noricupit  ftud  which  closely  coincides  wth*--- 
northem  half  of  Uie  Alpine  district  known  to  th^r  ^' 
Alpes  NoricoB,     The  boundaries  of  this  division  are  i^ 
determined.    To  the  north  and  east  the  mountains  sub-  i- 
towards  the  valley,  of  the  Danube.     To  the  west  it  ;• 
bounded  by  the  Inn,  which  bends  first  to  north-east,  t: 
to  north,  to  entor  the  plain  of  Bavaria.    On  the  soutb :  i- 
the  boundary  runs  from  the  Inn  through  a  part  of  i- 
Zillerthal,  over  ^he  low  Gerlos  Pass,  and  along  the  ^al   • 
of  the  Salza  and  the  Ennd,  evidently  forming  a  single :: 
of  depression;  but  where  the  Enns  enters  the  detie 
Gesaiise,  a  broad  and  low  valley,  through  whidi  niu^  '•- 
road  from  Rottenmann  to  Leoben,  seems  to  fono  the  n  ' 
natural  division  between  this  and  the  central,  chain.   T. 
line  of  separation  is  completed  by  the  valley  of  the  Mr 
and  the  depression  of  the  Semmering  Pass,  over  wlu:i: :'- 
railroad  is  carried  to  Vienna.     The  highest  peaks  of  t- 
Dachstein  group  form  the  most  considerable  promint':^ 
in  the  entire  range  of  the  Northern  Alps;  but  the  sm-^ 
height  of  the  mountains  of  this  division  does  not  exc.-: 
that  of  the  Vindelician  Alps. 

Chief  Peaks  qf  the  IhrthemNorie  Alps. 


Thorhelm  8,548 

Kobe  Salve 5.993 

Rettcnatoin  7,760 

Scheffauer  Kaiser  7,611 

Bimhora...............M 8,635 

SUufen 5,950 

Watzmann 8,938 

Untersberg  (highest  point)...  6.467 

Hohe  Cell 8,266 

Hochkalter 8,595 

Debergosseno  Alp  or  Uoch- 

kSnjg  :.. 9,643 

Tannenge&irge(Raucbeck)...  7,947 

Schafberg 6,837 

Httllkogl 5,754 

Traunstcin 5,533 


Thorstein 
Dachstein  ..~«. 

Sarstein  ' 

Orixnming . — 
Grosser  Priel 
Waschenegg  ••.< 
Bachstein  ....... 


..i\.- 


Hochthoi 

Eisenerzer  Riieheastoin  —  '    : 

Kaiserschild ']  ^' 

Oetscher . —  ^^- 

Brandstein f  •f- 
Hoehscbwab..........-.-~- —  '■*:: 

Raxalp.. 
Schnecberg.. 
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Cki^f  Passes  in  (h€  NorUiem  None  Alps, 

Oerlos  Pass  (Jenlmch  to  Mittersill),  bridle-path 4.717 

Pas.1  Thurn  (Kitzbuhel  to  Mittersill),  carriago  road 4,371 

Salia  Jocb  (Kelschau  to  Wald),  footpath  ,.-- 6,533 

Waidring  Pass  (St  Johaon  to  Jiofer),  carriage  road 2,518 

Hochfilztin  Pass  (St  Johann  to Saalfelden); bridlepath *..~.4ibout  3,200 

Scbwar$bachwacbt  (Reichenhall  to  Ramsau),  carriage  road 2,907 

Hirscliubel  Pass  (Bcrcbtesgadeo  to  Saalfelden),  carriage  road..^..  8,896 

Diesbacb  Scbarto  (Kdnigssee  to  FrobDwies), 'footpath  — 6,679 

Weissbach  Rcharte  (KSolgssee  to\SaaIfelden),'footDath 7,462 

Torrener  Jpcfi  (Bercbtesgaden  to  Gelling),  footpath 6,697 

Urschlauerxcharte  (Werfea  to  Saalfelden),  footpath 6,889 

Filzen  Satlel  (Saalfelden  to  Lend),  bridle-paCh 8,953 

AVa^ram  Sattel  (St  Johann  im  Pongau  to  Radstadt),  carriage  road  2,933 

Pas9  (Jschutt  (Abtenau  to  Gosau),  carriage  road"- 3/247 

Pyrbn  Pass  (WiDdischgarsten  to  Lietzen),  carriage  road ~ 3,162 

i'rebichel  Pass  (Eiscnerz  to  Leoben),  carriage  road   ^....  4.014 

Eisenerzer  Hdhe  (Eiseuerz  to  Wildalpen),  bridle* track 4,760 

Kastcnriegel  Pass  (Weichselboden  to  Wegscheid),  bridle-path 3,556 

ijceberg  Pass  (Manazell  to  Afleoz),  carriage  road  ..i. 4,099 

NiederalpI  (MariaKcU  to  MUrzstes),  carriage  road , 3,094 

Senimering  Pass  (Brack -an-der-Mur  to  Wiener  Keustadt),  c.  rd.   3,256 

13.  Central  Tyrol  Alps, — ^To  the  eye  of  the  geologist, 
taking  a  cursory  view  of  the  Eastern  Alps,  it  may  appear 
that  the  great  central  zone,  extending  from  the  upper 
valley  of  the  Adige  eastward  to  the  neighbourhood  of 
Oratz,  forms  but  a  single  district  of  tolerably  uniform 
structure.    He  will,  however,  remark  that  about  the  centre 
of  the  range  the  prevailing  crystalline  rocks — ^gneiss  and 
mica-schist — ^give  pkce  to  metamorphic  schists,  probably 
of  palseozoic  age,  that  rise  into  several  of  the  highest  peaks 
of  the  entire  mass.     Those  who  are  disposed  to  regard  the 
Above-named  crystalline  rocks  as  merely  extreme  forms  of 
metamorphic  sedimentary  strata,  may  not  attach  much 
importance  to  this  circumstance;  but  it  is  a  qtill  more 
significant  fact  that  at  a  short  distance  east  of  the  same 
•extension  of  the  metamorphic  rocks  we  have  proof  of  the 
former  existence  of  a  depression  which  seems  to  have  cut 
completely  through  the  central  range.     On  the  north  side 
triassic  rocks  extend  from  the  £nns  to  the  upper  valley  of 
the  Mur,  and  the  presence  of  miocene  deposits  at  several 
points  in  the  latter  valley,  the  Lieserthal  and  the  Malta^ 
thai,  seems  to  show  that  at  a  much  later  period  this  portion 
<7f  the  chain  underwent  great  relative  depression  as  com- 
pared with  those  on  either  side.     Another  and   more 
obvious  character  that  distinguishes  the  western  from  the 
■eastern  portion  of  the  central  zone,  is  thf  fact  that  in  the 
latter  the  great  range  that  extends  like  a  vertebral  column 
from  the  Weisskugel  to  the  Hochalpenspitz  forks  into  two 
l)ranches  of  inferior  height,  that  enclose  between  then  the 
upper  valley  x>l  the  Mur.     Ancient  geographers  (fivided 
the  main  mass  of*  the  Alps  between  Uie.  Bemardine  Fhss 
and  the  frontier  of  Hungary  into  two  vast  divisions,  respeo- 
tively  called  the  Bhsetian:  and  None  Alps,  placing  the 
boundary  between  these  at  or  about  the  DreLhermspitz,  at 
the  head  of  the  Ahrenthal,  and  their  example  has  been 
followed  by  some  modem  geographers.    Nothing  in  the 
f omi  'or  structure  of  the  chain  justifies  the  adoption  of 
that  arbitrary  boundary  between  two  main  divisions  of  the 
Alps.     We  have  already  assigned  reasons  for  fixing  the 
IV  es tern  boundary  of  the  Rhsetian  Alps  at  the  upper  valley 
of  the  Adige,  and  we  propose  to  retain  the  designation 
Central  Tyrol  Alps  for  the  portion  of  the  main  chain 
•extending  thence  to  the  head-of  the  Malta  Thai  in  Carin- 
thia,  nearly  the?  whole  of  which  lieq  within  the  limits  of 
Tyrol.    The  exact  boundaries  of  this  division  are,  on  the 
north, -the  course  of  the  Inn  from  Landeck  to  the  opening 
of  the  Zillerthal,  Uie  track  thence  over  the  Gerlos  Pass  to 
^he  head'  of  the  Pinzgau,  and  the  valley  of  the  Salza  to 
jthe  opening  of  the  Gross  Arl  Thalj  to  the  east,  the  way 
throngh  the  latter  valley,  over  the  Arlscharte,  through  the 
Malta  Thai  to  Gm0nd,  and  the  road  thence  to  Yillach;  on 
^be  south,  the  continuous  trough  extending  from  near  the 
latter  town^to  ^uhlwald,  on  ti^e  Reinz,  tl^ugh  the  Gail 
Thai,  the  Lessach  Thai,  the  head  of  the  Drau^al  and  the 


upper  valley  of  the  Ricnz,  From  Mfihlwald  the  tortuous 
course  of  the  ]£isack  forms  the  boundary  as  far  as  Botzen, 
whence  the  high  road  running  N.W.  along  the  Adige  and 
though  the  FinstermUnz  completes  the  western  boundary. 
Although  the  region  thus  limited  does  not  present  many 
prominent  peaks,  it  is  remarkable  for  the  great  average 
height  of  the  main  chain  which  forma  the  watershed 
between  the  afiiuents  of  the  Danube  on  one  side,  and 
those  of  the  Adige  and  the  Drave  on  the  other.  In  a  dis- 
tance of  120  miles — which  would  be  much  increased  if 
measured  along  the  sinuosities  of  (he  main  chain — there  is 
but  a  single  low  pass,  that  of  the  Brenner,  none  other  being 
below  8000  feet  in  height,  or  suited  for  the  construction 
of  a  carriage  road.  The  Brenner  is  the  lowest  pass  in  the 
entire  range  of  the  Alps,  and  has  from  a  remote  period 
afibrded  the  easiest  access  from  middle  Europe  to  the  plains 
of  northern  Italy,  but  is  properly  described  as  a  pass 
rather  than  as  a  breach  in  the  continuity  of  the  chain; 


Chief  Peaks  of  the 

Karls«plt« 10,253 

GlockenthuiTO -..10,998 

Portles-spitx 10,066 

Rems-spiU 10,611 

BlickspiU 11 ,045 

Weiskugel .12,277 

WildspSa  .. 12,390 

AJiicbspIte 1 1 ,654 

Similaun 11,B10 

Rotbbergspita  (Tbc  "Kotben- 

spiU  '^oX  Sonklar) 11 ,904 

Texelspiti 10,890 

Birkkogel 9,281 

Grieskogel  (bighes^  peak)  ...10,638 

Ruderhofspita 11,393 

SchianJcogl 11.474 

•Serles-spitc,  or  Waldraster- 

spita 8,898 

Scbaofelspita.... 10,924 

Wilder  Pfaff  (ZuckerhuU)  ...1 1,612 

SoDklarspiU 11,410 

Habicht ~ 10,746 

Samer  Scharte......... 8.255 

lUttnerhom 8,064 

Glungetxer  — , — 8,781 

Gilfertsbeig 8,201 

Olperer  Fiuis-stein ........11,451 

Uochfcfler . — 11,535 


Central  Tyrol  Alps, 

Loffelspitz 

Reichenspitz . — 

Wildgerlos-spitz 

Eidecnsberg.  or  Ueged«x 

Dreibermspitz 

Rodtspitr  ., 

Gross  DUrreck « 

Gross  Venediger ~.... 

Hohe  FUrleg 

Lasorling 

HocbgalT,  or  Rieser 

Scbneebige  Nock,  or  Ruth- 

nerhom  .......; — .. 

Tauemkogel 

Kitzsteinbom 

Johannisbeiig  ............ — ..... 

Gross  Glockner. -. 

Hoch  Schober't 

Petieck  ...« -.... 

Vischbachhom «.... 

Fuscbcrkahrkopf  . 

Hocbnarr  ..—.. ~-. 

Aukogl................................ 

tiochalpeaspits -.. 

Sauleck  

Kreuzkofel... . 

Dobratcb,  or  Yillacber  Alp 


11,108 
.10,866 
.10,771 
.  8,975 
.11,494 
11,459 
.10,325 
12.053 
.11,114 
.10,171 
.11,284 

11.068 
.9,790 
.10,489 
.11,425 
12,405 
.10.62a 
10,761 
11,738 
.10,957 
10,692 
.10.674 
.1.1,028 
.10,108 
8,979 
7,067 


Chief  Passes  of  the  CmtrulSyrol  A  Ips,^ 

Rescben  Scbeidcck  (Landeck  to  Meran),  carriage  road.... .....  4,596> 

Weisso  See  Joch  (Qlums  to  KauiiserTbal),  glacier  ..  9,657 

Langtauferer  Jocb  (Mallag  to  Fond),  glacier .....•« 10,335 

Uoch  Jocb  (Fend  to  Kiirzras),  glacier 9,515 

Nieder  Joch  (Fend  to  Obenremagt),  glacier  ...~ 9,847 

Gebatsch  Joch  (Fend  to  Kaunser  Thai),  glacier .about  10,800 

Timbler  Joch  (Oetzthal  to  Meran).  bridle-path 8,298 

Lanrthaler  Joch  (Gurgl  to  Pfeldcrs  Thai),  glacier  ..... 9,939 

Gruben  Joch JPfelders  to  Schnalscr  Thai),  glacier 6,548 

Gurgl  Joch  (Giirgl  to  Schnalscr  Thal)^  glacier . '9,956 

Pitztbaler  Jochl  (PiUtbal  to  Solden),  glacier. 9.806 

Jaufen  Pass  (Meran  to  Stei-zing),  bridte-path  ..... ..  6,872 

Penser  Joch  JBotacn  to  Sterling),  foyotpath*.... .  7,040 

Gries  Joch  (Selrain  to  Lengenfeld),  snoW............. .  M52 

Mutterberger  Joch  (Neustift  to  Lengenfeld),  glacier ........  9,893 

Bildstockl  Pass  (Neustift  lo  Sdlden),  glacier. 10,294 

Ghib  Joch  (Pflersch  to  Oberberethal),  footpath 7,021 

Brenner  Pass  (Innsbnick  to  SteVidng),  carriage  road...... .-..  4.588 

PGtscher  Joch  (Sterzing  to  Mayrhofen). bridle-path  ................ —  7,297 

Toxer  Joch  (Stafflach  to  Lanersbach),  footpath ....... . ....  7,618 

Lappacher  Joch  (Lappach  to  Ahrenthal),  footpath...., 7,763 

Bomdl  Joch  (Mavrbofra  to  Steinhaus),  snow  . .. 8,368 

Heiligengeist  J6chl  (Mayrhofen  to  Kasem).  footpath 8,dd^ 

Krimmler  Taaem  (Krimml  to  Kasem).  snow .............. ..  9,071 

Dorfer  Sulzbach  Th6ri  (Pregratten  to  Wald),  glacier..-. 9,438 

Velber  Tauem  (Windisch  Matrey  to  MittersiU),  footpath ,  8,024 

Vorder  Uinbal  TliUri  (PregratUn  to  Kasem),  glader....... 9,723 

Trover  Thdri (Pregratten  to  Defereggen),«now. 4,846 

Muutz  Thori  (ViTRcn  to  Defereggeu),8now..«.............. ........  8.911 

Klainnol  Joch  (Defereggen  to  Taufers),  footpath......... ..............  7.606 

StaUer  Sattel  (l>efereggen  to  Antbolz).  bridlepath .....  6,738 

Gsiesser  Joch  (Defereggen' to  Gsiess),  footpat]i........~........^M.........  7,358 

Kaiser  Tauem  (Kals  to  UttendorO,  snow  ..............m.....^..............  8,410 

Kapraner  Tb6rl  (Stubacbthal  to  Kaprun),  glader ................ .  8,740 

Riffelthor  (Kapmn  to  Heiligenblut),  glader 9.968 

Pfandelscharte  (Ferieiten  to  Heiligenblut),  glacier . ..  8317 

Fuscher  Th6ri  (Ferieiten  to  Seidelwinkelthal),  footpath. ..  7.998 

Hoch  Thor  (Bucheben  to  HeiUeenblut),  footpath 8.551 

Berger  Thdri  (KaU  to  Heiligenblut),  footpath 7,971 
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Anf  dtrSUnt  (Bnoneoen  to  Gastein).  Vrfdle-paUi  .^.....» 

Trunencharto  (BjturU  to  Ddllach  Vglacier. ^...^.. • 

Klein  Zirknitzselujie  (lUaris  to  Fragsnt),  snow. 

Mallnitzer  Tanem  (Gastein  to  Mallnitz),  bridle-path.. 
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...  6,920 
...  8.891 
.-  8,855 
-  8,038 

Arlscharte  (St  Jobann  iiwPongau  toGmiind),  footpath... .....^  7,499 

Klein  Elendscharte  (Gastein  to  Gmiind),  glacier...... ..- — ..  8,231 

DSssner  Scharte  (Gmiind  to  Ober  Vellach),  snow «.-..  8,748 

Toblacher  Feld  (Bruneck  to  Lienz),  carriage  road 3,951 

Zochen  Psss  (Liens  to  Maria  Lakau),  footpath. ...........<^...«.  7.394 

Kd'tschach  Sattel  (Oberdraubni^g  to  K6tscbach\  carriage  road......  3,2lt) 

14.  Styrum  Alps, — ^The  boundary  between  the  central 
range  of  lofty  peak?  that  extends  through  Tyrol  and  the 
adjacent  proTince  of  Salzburg,  and  the  much  lower  masses 
that  spr^  eastward  through  Styria  to  the  frontier  of 
Hungary,  has  been  already  fixed  at  the  Arlscharte.  On 
the  east  side  of  that  pass  the  mass  whose  conspicuous 
simimits  are  the  Markkahrspitz  and  th(9  Hafnereck  is 
divided  intp  two. parallel  branches  that  enclose  between 
them  the  upper  valley  of  the  Mur.  The  northernmost 
of  these  ranges  is  cut  through  by  the  broad  and  deep 
valley,  traversed  by  the  road  that  leads  from  Liesing  on 
the  Enns  to  Leoben,  which  we  have  regarded  as  the  limit 
l)etween  the  Northern  Noric  Alps  and  the  central  mass. 
The  eastern  boundary  of  this  division,  which  we  at  the 
same  time  regard  as  the  proper  limit  of  the  Alps,  is 
marked  by  the  river  Mur,  which,  after  flowing  eastward 
for  about  100  miles  to  Bruck«an-der-Mur,  turns  southward, 
and  finally -joins  the  Draye  in  Hungary.  The  eastern 
limit  of  the  Alps  is  completed  by  the  depression  between 
Spielfeld  and  Marburg,  over  which  is  carried  the  railway 
from  Vienna  to  Trieste.  The  southern  boundary  of  the 
central  range  is  unmistakably  marked  by  the  great  valley 
of  the  Drave.  The  whole  of  this  region  was,  along  with 
large  portions  of  the  a4Joining  divisions,  included  under 
the  term  Noriq  Alps  by  ancient  geographers;  but  as  the 
retention  of  that  designation  can  only  lead  to  confusion, 
we  readily  adopt  the  name  Styrtan  Alps,  proposed  by 
Karl  V.  Sonklar,  whose  writings  have  done  so  much  to 
increase  our  knowledge  of  the  Eastern  Alps.  It  must, 
however,  be  remarked  that  the  region  above  defined,  also 
includes  a  considerable  district  of  Carinthia,  along  with  a 
small  part  of  the  province  of  Salzburg,  which  extends  to 
the  head* of  the  valley  of  the  Mur.  Excepting, the  com-* 
paratively  high  mass  in  which  that  «river  takes  its  source, 
the  summits  of  this  region  do  not  attain  nearly  .so  great  a 
height  as  those  of  the  other  main  divisions  of  the  Alps,- 
and  only  two  or  three  reach*  the  limit  of  perpetual  snow. 
ChUf  Peaks  of  the  Styrian  Alps^ 


Rfarkkahrspitz — 

9,245 

Hafnereck 

.10,044 

Faschauncr  Nock 

9,130 

HochGollinjj 

9,383 

Predifftstuhi 

8,834 

Knallstein .....«.«. 

8.r»ii 

Bosenstein.. 

-..  8,013 

Hoch  Reichart...... 

-7,900 

KUnigstuhl. — 

.. 7,643 

..8,003 
:  7.019 
.7,863 
.6,800 
.  7.010 
.  6,310 
.6,625 
.6,508 


,;.  6,703 
...  6,261 
...  7,037 


Eisenhut 

Wdllaner  Nock.........^.~~ 

SirbitzkogeL ................... 

Sau  Alp ............^ 

Kor  Alo .,,. 

Rappenkopol.. ...-.-.....-.«. 
Obdacher  Sneikkogel  ..- 
Gleinalpen  Speikkogel.... 

Chief  Passes  in  the, Styrian  Alps, 
RadstSdtcr  Tanem  (Radstadt  to  St  Michael),  carriage  road  — 

Katschberg  (St  Michael  to  Gmiind),  carriage  road 

Windsfeld  (Flachan  to  Zedcrhaus),  footpath 

Waldborathorl  (Schladming to  Tarns wc^),  footpath.. ..  7',437 

Sdlkerscharte  (Grobming  to  Murau),bridle-patti ,. — .  J5,767 

RottcniiiaTmcrTauem(Iiottenmannto  Judenburg),c.  road...ftbout  4,9O0 

Turrach  Pass  (Feldkirchcn  to  Tarosweg),  carriage  road  ....... ....  5,825 

FladnitzPa$s(Friesach  t6  SUdl),  bridle-path... about  5,000 

Perchtuer  Pass  (Fricsach  to  Scheirting),  carriage  road, — ..........  8,274 

Obdacher  Sattel  (Wolfsberg  to  Judenburg),  carriKgeroad  ....~-....  8,174 

Stubalp  Pass(K5flach  to  Weisskirchen),  carriage  road......... .  5,130 

Die  Pack  (Koliach  to  Wolfsberg),  carriage  road 8,870 

Oleinalp  Pass  (Peggau  to  Knittelfcld),  footpath  .......... about  6,600 

15.  South  Tyrol  and  Venetian  Alps. — ^It  has  been  seen, 
that  the  mountain  zone  on  the  northern  side  of  the  main 
range  of  TjtoI  extends  from  the  lake  of  Constance  to 
near  Vienna,  with  a  remarkable  uniformity  both  of  general 
aspect-  and  of  geological  structure,  so  tliat  no  reason  much 
more  valid  than  convenience  could  be.  assigned  for  form- 
ing it  into  two  separate  divisions.    The  same  remark  does 


not  hold  good  on  tSie  southern  side  of  the  nan  n!i|^ 
There  is,  indeed,  a^general  simi]arity.between  the  mtiiai 
and  souUiem  zones,  especially  in  their  geolc^oal  sbndnre, 
so  far  as  regards  the  sec^entaiy  rocks;  \mt  in  the  vestoni 
portion  of  the  latter — ^in  the  nsgion  lying  betwte&T^ 
Adige  and  the  cources  of  the  Piave^the  intnraan  d 
igneous  rocks  on  a  large  scale,  and  the  accaxnuktkm  tif 
deposits  formed  from  ejected  volcanic  matter;  hsTe  pro 
foundly  modified  the  structure- and  outward  a^)eet  d  the 
country.  Nowhere  else  in  the  Alps  do  the  pttb  lise  u 
abruptly  and  with  so  little  apparent  oonnection,  fri 
nowhere  are  the  contrasts  depending  on  diffexenoes  c-f 
geological  structure  so*  marked  as  thos&  which  strike  \li 
mere  passing  traveller,  when,  be^de  rounded  masses  d 
.jed  and  black  porphyry,  he  sees  wHite  and  pink  aystalliu 
dolomite  limestone  rising  in  towers  and  piimicles  d  eitr:- 
ordinary  height  and  steepness.  Dolomite  limestoDe  is 
found  in  many  other  parts  of  the  Alps,  but  nowhere  else 
is  it  developed  on  so  grand  a.  scale,  BSid  the  exqai^i-e 
beauty  of  this  region  lias  of  late  years  led  an  incieasii: 
number  of  travellers  to  spots  that  before  were  scsitelr 
known  even  to  the  iJihabitants  of  a^i^^^  i^m. 
Though  there  are  abundant  grounds  for  regarding  tb: 
district  here  spoken  of  as  a  separate  division  of  the  Ab, 
it  is  very  difficult  to  assign  to  it  a  satisfa^iy  designatici 
The  larger  portion  of  the  region  has  long  been  poliliccl; 
connected  with  T^rrol,  and  is  partly  inhabited  by  a  Geror- 
speaking  population,  while' the  remainder  has  been  p.> 
tically  connected  with  Venice^  and  ihe  inhabit&hts  &rt 
thoroughly  Italian  in  language  and  manners.  Were  it  i.t 
for  a  reluctance  to  introduce  new  and  unfamiliar  terms,  tif 
present  division  might  be  denominated  CimhricAl^/^^ 
according  to  ancient  tradition,  the  Cimbii,  'after  their  b^ 
defeat  by  Marius,  sought  and  found  a  refuge  in  this  prt .: 
the  Alps;  but  for  the  present  it  seems  best  to  designate  :^ 
Souik  Tyrol  and  Venetian  Alps  the  region  lying  betwc : 
the  valley  of  the  Adige  and  ihe  sources  of  the  Dr.-^ 
and  the  Piave,  and  sonth  of  the  great  valley  traversed  :* 
the  Eisackand'the  lUenz  between  Botzenand  InDid>i 
The  eastern  limit  may  best  be  fixed  by  the  track  lu--  ; 
through  the-Sextenthal  from  Innichen  to  San  Stefasy-: 
the  head  vallcy*of  the  Piave,  and  by  the  road  fron  tl.: 
place  to  Conegliano. 

(pvitf  Peaks  of  ihe  South  Tyrol  and  VeneHan  A  Ips. 


Sii^lem  . 8.405    Cima  delle  Dodid.. 

Hosengarten.-..........^..^.....  10,163    Cima  d'AstJ^. — .._' —  '',■■ 

Langkofel .  10,392 

MannolAta <l)  11,045 

Monte  Tofana. ^  10,724 

Croda  Rossa.  or  liohe  Gaisl  10,262 

Monte  Cristallo....; ....  10,644 

Drei  Zinnen,  or   Cima  di 

LaTaredo ....  above  10.800 

Dreischusterspitz .  10,368 

Cima  di  Posta. 7,547 

•Covelalto about  7,500 

Chief  Passes  in  the  South  Tyrol  and  V^enetian  Alps. 
Piano  delle  Fugax»  (Roveredo  to  Schio),  cairlace  road j ' 


;  Monte  Pax-ione,  4>r  Col  di , 

Lnna  ..~....... -~ ' 

Palle  di  S.  Martina 0»' 

Cimon  delta  Pala  — abou:  1, 

Monte  Civetta . •  * " 

Pelmo...... ■]  . 

Sorapis  .......~.— ...-.-. —  ♦ 

Antelao  ..~. ] 

Marmarolo  .....—..— .abi>«  ••  - 


Passo  dl  Manazzo  (Aaiago  to  Levioo),  bridle-path  .. 

^      -^ )  di  Fa<tta),  bridle-path 

irnpidcllo).  bridle-path . 


Caressa  Pass  (Botzien  to^Vigo  di  Fa<ttaj,  bridle-path., 
Mahlknecht  Pass  (Vols  to  Campidcllo).  bridle-path 
Fodaya  Pass  (Val  di  Fassa  to  C;aprile>,  footpath. — 


Mahlknecht  Pass  (Vols 

Fodaya  Pass  (Val  di  Fassa  to  C;aprile>,  footpath. [ 

La  Costonzella  (Paneveggio  to  Primiero).  csLmr.ge  road 

Patsso  di  Valles  (Panevcrgio  to  Oencenighe),  hridle-path. i  * , 

OrSdner  Joch  (St  Ulricfii  to  Bruneck),  bridle-path . •.  ;- 

Campolango  (Corfara  to  Araba),  bridle-path.......^ . 1  • 

Poidol  Pass  (Gries  to  Araba),  bridle-path  ...-~*. ; 

Passo  del  Tre  Sassi  (Andraz  to  Cortina),  carriage  road : 

Monte  Giau,  or  P,  di  Falzarego  (Caprile  to  Cortina),  bridle  pat  ^■; ;  ,' 
Peiitolstein  Pass  (Niedemdorf  to  Cortma),  carriage  roai — awr-t .  _ 

Passo  delle  Tre  Croci  (Cortina  to  Auronro),  bridle-path —  ;  ■ 

Forcella  Grande  (Auronzo  to  San  Vito),  footpath  ..-..--. ' 

Kreuzberg  (Innichen  to  S.  Stcphano),  carnage  road .-«— . •" 

16.  ^ottf^^(Mf«^-4ZpA— Ancient  geographers,  and  tl  ^: 
who  have  followed  their  example,  use  the  tcnna  C-r-j: 
Alps  and  Julian  Alps  to  designate  two  of  tiie  mala  o^  • 
sions  of  the  Alps.;  but  the  latter  of  these  at  least  iw 
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teen  applied  ia  a  vague  and  ineonsisteni  way.  In  point  of 
fact,  the  80^h-eastern  portion  of  the  Alps,  which  includes 
both  the  groups  above  specified,  presents  three  principal 
groups  which  are  veiy  dosely  connected  together.  The 
first  of  these — ^the  Camic  Alps,  properly  so  called — have 
been  defined  as  including  the  region  between  the  upper 
valley  of  the  Drsve  and  the  plain  of  Friuli.  But  to  the 
orographer  the  true  head  of  the  Drave  valley  la  the  Gail- 
thol,  which  extends  in  an  almost  straight  and  broad  trench 
from  near  Innichen  to  Villach,  while  the  main-etream  flows 
through  a  sinuous  and  contracted  valley.  .  For  this  reason 
we  have  taken  the  Gailthal  as»the  boundary  between  the 
Central  Tyrol  and  the  Carnic  Alps.  Almost  continuous  with 
the  Camic  Alps  is  a  range,  very  similar  in  geological  struc- 
ture, which  divides  the  Drave  from  the  nurthem  branch  of 
the  Save,  and  includes  the  mountains  locally  known  as  the 
KarawaoJcas  and  the  Sulzbacher  Alps.  Throughout  these, 
which  may  be  called  the  main  range  of  the  South-Eastem 
Alps,  palaeozoic  rocks,  probably  of  carboniferous  age,  extend 
in  a  narrow  band  for  a  distance  ^f  fully  100  miles,  giving 
place  at  the  eastern  extremity  to  the  small  granitic  mass 
that  forma  the  hiUs  of  the  Bacher  Gebirge  Qear  Marburg. 
On  the  south  side  of  the  main  range  of  the  Camic  Alps 
two  mountain  masses,  mainly  formed  of  triassic  rocks  and 
Dachstein-  limestone,  attain  a  considerable  height  ini  the 
Monte  Cavallo  on  the  west,  and  the  Monte  Canin  on  the 
«ast  side  of  Friuli.  In  a  similar  position  aa  regards  the 
Karawankas  is  a  still  loftier  mass  which  ia  crowned  by  the 
Terglou-— the  highest  peak  of  the  South-Eastem  Alps.  This 
group  is  referred  by  geographers  to  the  Julian  Alps,  which 
are  said  to  divide  the  Save  and  its  tributaries  from  the 
Adriatic.  As  has.  been  already  said,  there  is  no  range  to 
which  the  term  Alps  can  properly  be  applied  fomiing  such  a 
boundary.  The  plateau  of  the  Earst,  though  rising  here  and 
there  into  hills  of  moderate  height,  has  an  average  eleva- 
tion of  about  2000  feet  above  the  sea,  and  cannot  correctly 
be  spoken  of  as  a  mountain  chain.  The  orographer,  if 
seeking  an  eastern  prolongation  to  the  Terglou  group, 
would  prefer  the  hilly  region  between  the  Save  and  the 
southern  Gurk;  but  the  low  country  through  which  the 
railway  is  carried  from  Marburg  to  Laybach,  and  the  road 
thence  to  Gorizia,  may  for  all  practical  purposes  be  taken 
as  the  south-eastern  limit  of  the  Alps  and  of  the  division 
here  described. 

Chief  Peaks  of  the  Souih-SasUm  Alps, 


(Mr ,001 

Grintouz 8,886 

Oiatrita 7,701 

Bacher  Gebirge  (Velka 

Kappa) 6,041 

MancMt 8,776 

Tewjou  9,871 

Km  7,858 

Kuk 6^29 


Monte  Paralba 9,097 

KeUerwand  about  9,500 

MonU  Cridola ~.....  8,474 

Monte  Premaggiore 8,127 

Monte  Cavallo 7,377 

Monte  Croatia 7,384 

Jof  di  Montasio about  9,000 

Monte  Canin  (Prestrelenick)  8,711 

Stou 7,326 

Koschutta 6,895 

ChitifJPasses  of  the  South-Eastem  Alps, 

Kartischer  Joch  (Sillian  to  Tilliach),  carriage  road  .....^..  6,863 

Pas^o  di  Mauria  (Ampezzo  to  Pieve  di  Cadore),  carriage  road 4,191 

Piano  di  Sappada  (San  Stefanoto  Fomo  Avoltri),  car.  road,  about  4,100 

Giogo  Veranis  (Fomo  Avoltri  to  Lorenzen),  footpath 7,521- 

Wolaver  Joch  (Fomo  Avoltri  to  KStschach),  footpath  6,563 

Monte  Croce  (Tolmczzo  to  Ktitschach),  bridle-path , 4,337 

Nosfeld  Pass  (Pontebba  to  Hermagor),  footpath about  6,000 

Saifnitz  Pasti  (Pontebba  to  Tarvis),  carriage  road 2,682 

Predil  Pass  (TarviB  to  Flitsch),  carriage  road. 8,822 

Wurzener  Berg  (Villach  to  Wurzen),  carriage  road 3,497 

Loibl  Pass  (Neuraarktl  to  Unterbergen),  carriage  road   4/445 

Seebcrg  Pass  (Krainhurg  to  Kappel),  carriage  road  •. 8,976 

St  Lconhard  SatteJ  (Kappel  to  Sulzbach),  bridle-path ...» 4,666 

Scbkaria  Pass  (Sulzbach  to  gtcin),  footpath ». «..  0,193 

Worschez  Sattel  (Flitsch  to  Kronau),  footpath 6,254 

Kenna  Pass  (Moistrana  to  Feistritz),  foot}vitb ^ 6,332 

Skarbioja  Joch  (Tolmino  to  Feistritz),  footpath about  6,000 

3f  It  is  well  known  that  as  we  rise  from  the  sea-level  into 
the  upper  regions  of  the  atmosphere  the  temperature 
decreases.     The  .effect  of  mountain  chains  on  prevailing 


winds  is  to  cany  warm  air  belonging  to  the  lower  region 
into  an  upper  zone,  where  it  ^jzpands  in  volume  at  the  cost 
of  a  proportionate  loss  of  heat,  often  accompanied  by  tha 
precipitation  of  moisture  in  the  form  of  snow  or  rain.  Tha 
position  of  the  Alps  about  the  centre  of  the  European 
continent  has  profoundly  modified  the  climate  of  all  the 
surrounding  regions.  The  accumulation  of  vast  masses  of 
snow,  which  have  gradually  been  inverted  into  permanent 
glaciers,  maintJiina  a  gradatioa  of  very  different  climates 
within  the  narrow  space  that  intervenes  between  the  foot  of 
the  mountains  and  their  upper  ridges;  it  cools  the  breezes 
that  aro  wafted  to  the  plains  on  either  side,  but  its  most 
important  function  is  to  regulate  the  water  supply  of  that 
large  region  which  is  traversed  by  the  streams  of  the  Alp& 
Nearly  all  the  moisture  that  is  precipitated  during  sil  or 
seven  months  is  stored  up  in  the  form  of  snow,  and  gradually 
diffused  in  the  course  of  the  succeeding  summer;  and  ever 
in  the  hottest  and  driest  sesdons  the  rescues  accumulated 
during  a  long  preceding  period  of  years  in  the  form  of 
glaciers  are  avsolable  to  maintain  the  regular  flow  of  the 
greater  streams.  Nor  is  this  all;  the  lakes  that  fill  several 
of  the  main  valleys  on  the  southern  side  of  the  Alps  are 
somewhat  above  the  level  of  the  plains  of  Lombardy  and 
Yenetia,  and  afford  an  inexhaustible  supply,  which,  from  a 
remote  period,  has  been  used  for  that  system  of  irrigation 
to  which  they  owe  their  proverbial  fertility.  Six  regions  or 
zones,  which  are  best  distinguished  by  ^eir  characteristic 
vegetation,  are  found  in  the  Alps.  It  has  been  a  common 
error  to  suppose  that  these  are  indicated  by  absolute  height 
above  the  sea-leveL  Local  conditions  of  exposure  to  the 
sun,  protection  from  cold  winds,  or  the  reverse,  are  of 
primary  importance  in  determining  the  climate  and  the 
corresponding  vegetation. 

1.  Olive  Eegion, — The  great  plain  of  Upper  Italy  has  a  Zones  of 
winter  cHmate  colder  than  that  of  the  British  Islands.  The  Vegetatioo. 
olive  and  the  characteristic  shrubs  of  the  northern  coasts 

of  the  Mediterranean  do  not  thrive  in  the  open  air,  but 
the  former  valuable  tree  ripens  its  fruit  in  sheltered  places 
at  the  foot  of  the  mountains,  and  penetrates  along  the 
deeper  valleys  and  the  shores  of  the  Italian  lakes.  The 
evergreen  oak  is  wild  on  the  rocks  about  the  lake  of  Garda; 
and  lemons  aro  cultivated  on.  a  large  scale,  with  partial 
protection  in. winter.  .The  olive  has  been  known  to  survive 
severe  cold  when  of  short  duration,  but  it  cannot  be  culti- 
vated with  success .  where  frosts  are  prolonged,  or  whjsre 
the  mean  winter,  temperature  falls  below  42"*  Fahr.;  and 
to  produce  fruit  it  requires  a  heat  of  at  least  75^  Fahr. 
during  the  day,  continued  through  four  or  five  months  of 
the  summer  and  autumn. 

2.  Vine  Be^ion. — ^The  vme  is  far  more  tolerant  of  cold 
than  the  olive,  but  to  produce  tolerable  wine  it  demands, 
at  the  season  of  ripeping,  a  degree  of  heat  not  much  less 
than  that  needed  by  the  more  delicate  tree.  These  con- 
ditions are  satisfied  in  the  deeper  valleys  of  the  Alps,  even 
in  the  interior  of  the  chain,  and  up  to  a  considerable  height 
on  slopes  exposed  to  the  sun.  The  protection  afforded  by 
winter  snow  enables  the  plant  to  resist  severe  and  prolonged 
frosts,  such  as  would  be  fatal  in  more  exposed  situations. 
Along  with  the  vine,  many  wild  plants  characteristic  of 
the  wanner  parts  of  middle  Europe  are  seen  to  flourish. 
A  mean  slimmer  temperature  of  at  least  68"*  Fahr.  is  con- 
sidered necessary  to  produce  tolerable  wine,  but  in  ordinary 
seasons  this  is  much  exceeded  in  many  of  the  great  valleys 
of  the  Alps. 

3.  Mountain  JRegum,  or  Region  of  Deciduous  Trees, — 
Many  writers  take  the  growth  of  com  as  the  characteristic 
of  this  region;  but  so  many  varieties  ol  all  the  common 
species  are  in  cultivation,  and  these  have  such  different 
dimatal  requirements,  that  they  do  not  afford  a  satisfactoTy 
criterion.  A  more  natural  limit  is  afforded  by  the  presence 
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of  the  chief  deciduous  trees — oak,  beech,  ash,  and  syca- 
more. These  do  not  reach  exactly  to  the  same  elevation, 
Dor  are  they  often  found  growing  together;  but  their  upper 
limit  corresponds  accurately  enough  to  the  change  from  a 
temperate,  to  a  colder  climate  that  is  further  proved  by 
a  change  in  the  wild  herbaceous  vegetation.  This  limi^ 
usually  lies  about  4000  feet  above  the  sea  on  the  north 
side  of  the  Alps,  but  on  the  southern  slopes  it  often  rises 
to  5000  feet,  sometimes  even  to  0500  feet.  It  must  not 
be  supposed  that  this  region  is  always  marked  by  the 
presence  of  the  characteristic  trees.  The  interference  of 
man  has  in  many  districts  almost  extirpated  them,  and, 
excepting  the  beech  forests  of  the  Austrian  Alps,  a  coo< 
sidcrable  wood  of  deciduous  trees  is  scarcely  anywhere  to 
be  found.  In  many  districta  where  suck  woods  once  existed, 
their  place  has  been  occupied  by  the  pine  and  Scotch  fir, 
which  suffer  less  from  the  ravages  of  goats,  the  worst 
enemies  of  tree  vegetation.  The  mean  annual  temperature 
of  this  region  differs  little  from  that  of  the  British  islands; 
but  the  climatal  conditions  are  widely  different  Here 
8U0W  usually  lies  for  several  months,  till  it  gives  place  to  a 
spring  and  summer  considerably  warmer  than  the  average 
oif  our  seasons. 

4.  SubcUpine  Regiorit  or  JRegion  of  Coniferotts  Trees.—^ 
This  is  the  region  which  ofainly  determines  the  manner  of 
life  of  the  population  of  the  Alps.  On  a  rough  estimate, 
we  may  reckon  that,  of  the  space  lying  between  the  summits 
of  the  Alps  and  the  low  country  on  either  side,  one  quarter 
is  available  for  cultivation,  of  which'  about  one-half  may 
be  vineyards  and  corn-fields,  and  the  remainder  produces 
forage  and  grass.  About  another  quarter  is  utterly  barren, 
consisting  of  snow-fields,  glaciers,  bare  rock,  lakes,  and  the 
beds  of  streams ;  and  there  remains  about  one-half,  which  is 
divided  between  forest  and  pasture,  and  it  is  the  produce 
of  this  which  mainly  supports  the  relatively  large  popula- 
tion. For  nearly  half  the  year  the  flocks  and  herds  are 
fed  on  the  upper  pastures;  but  the  true  limit  of  the  wealtJi 
of  a  district  is  the  number  of  animals  that  can  be  sup- 
ported during  the  long  winter,  and  while  one  part  of  the 
population  is  engaged  in  tending  the  beasts  and  in  making 
cheese  and  butter,  the  remainder  is  busy  cutting  hay  and 
storing  up  winter  food.  The  larger  villages  are  mostly 
in  the  mountain  region,  but  in  many  parts  of  the  Alps  the 
villages  stand  in  the  subalpine  region  at  heights  varying 
from  4000  to  5500  feet  above  the  sea,  more  rarely  extend- 
ing to  about  6000  feet.  The  most  characteristic  feature 
of  this  region  is  the  prevalence  of  coniferous  trees,  which, 
where  they  have  not  been  artificially  reduced,  form  vast 
forests  that  cover  a  large  part  of  the  surface.  These  play 
a  most  important  part  in  the  natural  economy  of  the 
country.  They  protect  the  valleys  from  destructive  avar 
lanches,  and,  retaining  the  superficial  soil  by  their  roots, 
they  mitigate  the  destructive  effects  of  heavy  rains.  In 
valleys  where  they  have  been  rashly  cut  away,  and  the 
waters  pour  down  the  slopes  unchecked,  every  tiny  rivulet 
becomes  a  raging  torrent,  that  cuts  away  and  carries  off  the 
grassy  slopes  and  devastates  the  floor  of  the  valley,  cover- 
ing the  soil  with  gravel  and  debris.  In  the  pine  forests  of 
the  Alps  the  prevailing  species  are  the  common  spruce  and 
the  silver  fir;  on  siliceous  soil  the  larch  flourishes,  and 
surpasses  every  other  European  species  in  height  The 
Scotch  fir  is  chiefly  found  at  a  lower  level,  and  rarely  forms 
forests.  The  Siberian  fir  is  found  scattered  at  intervals 
throughout  the  Alps,  but  is  not  common.  The  mughus, 
creeping  pine,  or  KrummhoU  of  the  Germans,  is  common 
in  the  Elastem  Alps,  and  sometimes  forms  on  the  higher 
mountains  a  distinct  zone  above  the  level  of  its  con- 
geners. In  the  Northern  Alps  the  pine  forests  rarely 
surpass  the  limit  of  6000  feet  above  the  sea,  but  on 
the  south  side  they  commonly  attain  to  7000  feet;  and  the 


larch,  Siberian  fir,  and  mughus  often  extend  abtive  thai 
elevation. 

5.  Alpine  Region. — Throughout  the  German  Alps  the 
word  odp  is  used  specifically  for  the  upper  pastures,  vhera 
^cattle  aro  fed  in  summer,  but  this  region  is  held  to  indudo 
the  whole  space  between  the  uppermost  limit  of  trees  and 
the  first  appearance  of  permanent  masses  of  snow.  It  is  here 
that  the  characteristic  vegetation  of  the  Alps  is  develuj^ 
in  its  full  beauty  and  variety.  Shrubs  are  not  vdJitin^ 
Three  species  of  rhododendron  vie  with  each  other  m 
the  brilliancy  of  their  masses  of  red  or  pink  flovers;  tka 
common  juniper  rises  higher  still,  along  with  three  species 
of  bilberry;  and  several  dwarf  willows  attain  nearly  to  the 
utmost  limit  of  vegetation.  The  upper  limit  of  this  r«r"n 
coincides  with  the  so-called  limit  of  perpetual  snow,  vhid 
demands  further  explanation. 

6.  Glacial  Region, — On  the  higher  parts*  of  lofty  moun- 
tains more  snow  falls  in  each  year  than  is  incited  ootbe 
spot .  A  portion  of  this  is  carried  %way  by  the  wind  beforo 
it  is  consolidated  \  a  larger  portion  accumulates  in  hoUo^) 
and  depressions  of  the  surface,  and  is  gradually  convertai 
into  glacier-ice,  which  descends  by  a  slow  secular  mclioQ 
into  the  deeper  valleys,  where  it  goes  to  swell  pereoiu&I 
streams.  As  on  a  moimtain  the  snow  does  not  lie  io  beds 
of  uniform  thickness,  and  some  parts  are  mure  exposed  lo 
the  sun  and  warm  winds  than  others,  we  commonly  ted 
beds  of  snow  alternating  with  exposed  slopes  covered  with 
Jsrilliant  vegetation ;  and  to  the  observer  near  at  haad 
there  is  no  appearance  in  the  least  corresponding  to  tia 
term  limit  of  perpetual  mow.  But  the  case  ia  otherwk 
when  a  high  mountain  chain  is  viewed  from  a  disUmx 
Similar  conditions  are  repeated  at  many  different  pcm'A, 
so  that  the  level  at  which  large  snow-beds  show  thenbe.^ts 
along  its  flanks  is  approximately  horizontal  But  tL; 
holds  good  only  so  far  as  the  conditions  are  similar.  Cis. 
the  opposite  sides  of  the  same  chain  the  exposure  U  tb 
sun  or  to  warm  winds  may  cause  a  wide  difference  in  the 
level  of  permanent  snow;  but  in  some  cases  the  incresdd 
fall  of  snow  on  the  side  exposed  to  moist  winds  may  ne'e 
than  compensate  the  increased  influence  of  the  sun's  nn 
Stin,  even  with  these  reservations,  the  ao^ralled  lice  d 
perpetual  snow  is  not  fixed.  The  occurrence  of  favounbld 
meteoroloj^cal  conditions  daring  several  successive  sesso'j 
may  and  does  increase  the  extent  of  the  snow-fields,  i^ 
lower  the  limit  of  seemingly  permanent  snow;  while  i^ 
opposite  state  of  things  may  cause  the  limit  to  rise  hig'ttr 
on  the  flanks  of  the  mountains.  From  these  remarks  i: 
may  be  inferred  that  all  attempts  to  fix  accurately  tic 
level  of  perpetual  snow  in  the  Alps  are  fallacious,  and  csi 
at  the  best  approach  only  to  local  accuracy  for  a  particolir 
district  In  some  parts  of  the  Alps  the  limit  may  l»  ^ 
at  about  8000  feet  above  the  sea,  while  in  others  it  cuiJ 
be  placed  much  below  9500  feet  As  very  little  snow  ca 
rest  on  rocks  that  lie  at  an  angle  exceeding  fiO"",  and  tb 
is  soon  removed  by  the  wind,  some  steep  masses  of  rtxkr 
remain  bare  even  near  the  summits  of  the  highest  peA> 
but  as  almost  every  spot  oficring  the  least  hold  for  Tcgrti- 
tion  is  covered  with  snow,  few  flowering  plants  are  x*3 
above  10,000  feet  There  is  reason  to  think,  bowe^tr, 
that  it  is  the  want  of  soil  rather  than  chmaul  coodir  '» 
that  checks  the  upward  extension  of  the  Alpine  tci 
Increased  direct  effect  of  solar  radiation  compensates  for.-* 
cold  of  the  nights,  and  in  the  few  spots  where  pbnb  b:« 
been  found  in  flower  up  to  a  height  of  12,000  feet,  o::!'-? 
has  indicated  that  the  processes  of  vegetation  wcresrre>;*J 
by  the  severe  cold  which  they  must  sometimes  eadirt 
The  climate  of  the  glacial  region  has  often  been  compsi«i 
to  that  of  the  polar  regions,  but  they  ar«  widely  Mt:r^ 
Here,  intense  solar  radiation  by  day,  which  rai^t^  '-* 
surface  when  dry,  to  a  temperature  approaching  SO"  T-^^ 
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altcrjiat^s  with  severe  frost  by  night    There,  a  sun  which 
Dever  sets  sends  feeble  lays  that  maintain  a  low  equable 
tempei-^ure,  rarely  rising  more  than  a  few  degrees  above 
the  freezing-point     Hence  the  upper  region  of  the  Alps 
sustains  a  far  more  varied  and  brilliant  vegetation. 
ion      At  the  earliest  period  of  which  records  are  preserved 
ips-  the  Alps  appear  to  have  been  mainly  inhabited  i>y  Celtic 
tribes,  some  of  which,  befora  they  were  subjugated  by 
the  Romans,  had  made  considerable  progress  in  the  know- 
ledge of  the  useful  arts.     The  Rhaetians  and  Vindelicians 
especially,  in  whom  a  primitive  Turanian  stock  seems  to 
have  been  amalgamated  with  a  dominant  Celtic  race, 
readily  assimilateid  the  civilisation  of  Rome ;   and  the 
langaage  of  the  conqueror,  modified  by  pecidiarities  of 
pronunciation  and'  the  retention  of  some  native  terms, 
still  survives  in  Eastern  Switzerland,  and  in  a  few  isolated 
valleys  of  Tyrol     ThrougEbut  by  far  the  larger  part  of 
the  Alps,  however, -the  flood  of  Teutonic  invasion  either 
exterminated  or  drove  into  exile  the  previous  population. 
The  Aiemanni  and  other  kindred  tribes  settled  in  the 
main  valleys  of  the  Eastern  Alps,  and   finally  .t>ecame 
masters  of  the  greater  part  of  Switzerland,  leaving  to  the 
original  Celtic  population  the  Western  Alps  and  both 
slopes  of  the  great  Pennine  chain.     At  a  later  period  the 
invasion  of  Slavonic  hordes  tlireatened  to  substitute  a  new 
nationality  throughout  the  same  region,  but  after  pro- 
longed contests  these  tribes  were  restricted  to  its  south- 
eastern portion,  being  nearly  confined  to  the  upper  valleys 
of  the  Drave  and  the  Save,  with  their  tributariea    The 
Italian  valleys  of  the  Alps,  from  the  Yal  d'Ossola  to  the 
Tagliamento,  inhabited  by  people  of  mixed  race,  have, 
^vith  a  few  exceptions,  preserved  the  language  of  Italy, 
much  varied  in  the  local  dialects;  while  'tiie  "westdm  d^ 
tricts,  in  which  the  Celtic  element  remained  predominant, 
have  for  the  most  part  clung  to  the  French  tongues     The 
estimates  formed  of  the  present  population  o£  the  Alps  are 
uncertain^  because  they  usually  include  towns  andpopulous 
districts  lying  without  the  mountain  region.    It  is  .usually 
reckoned  that  there  are  about  1,500,0()0  of  Celto-Oallic 
stock  in  the  French  and  Savoy  Alps,  western  Switzerland, 
and  some  valleys  of  Piedmont;  about  4,000,000  of  l>Butonic 
origin  in  the  Swiss  and  Qerman  Alps ;  aV)ut  1,000,000  of 
Slavonic  stock,  chiefly  Slovenes ;  and  '^bout  1,000,000  of  ■ 
Italians  in  the  valleys  of  Northern  Italy,  the  Sinias  cantons 
of  Tessiii  and  Orisons,  and  in  the  Italum  l^jrrol,  making  an 
aggregate  of  7,500,000.    To  these  should  be  added  about 
70,000  people  speaking  some  dialect  of  the  Bhasto-Boman 
or  Eomansrh.    All  these  numbers  excepting  tiie  last  are 
excessive,  if  we  would  restrict  the  estimate  within  the 
proper  limits  of  the  Alps. 

Although  no  conspicuous  species  of  quadruped  or  bird 
is  known  to  be  exclusively  confined  to  the  Alps,  they  have 
aflTorded  an  asylum  to  nuiny  animals  that  have  becoine. 
rare  or  extinct  elsewhereu  The  great  urus,  the  elk,  and 
the  wild  avrine  have  disappeared  since  the  Boman  period, 
and  the  beaver  in  more  recent  times ;  but  the  brown  bear, 
the  lyn-x,  the  wild  cat,  and  the  wolf  still  survive.  Among 
Kuminants,  the  red  deer,  fallow  deer,  and  roebuck,  chiefly 
found  in  the  lower  forest  region,  are  Common  to  othar 
intntntain  districts.  More  characteristic  of  the  Alps  is  the 
chamois,  which  is  found  elsewhere  only  in  the  Caipathians, 
Pyrenees,  and  the  mountains  of  European  Turkey,  and  is 
the  sole  representative  of  the  antelopies  in  this  part  of  the 
world-  Much  rarer  is  the  ibex  or  bouquetin,  which  still 
lives  in  the  higher  Alpine  region  of  the  Qraian  Alps,  and 
Dossibly  also  in  some  recesses  of  the  Pennine  chain.  Un- 
ike  the  chamois,  which  descends  at  night. to  find  suste- 
lance  as  low  as  the  verge  of  the  pine  forests,  this  fine 
animal  remains,  at  least  in  the  summer,  in  the  upper 
etrion,  on  the  verge  of  the  snow-fields,  or  on  the  rocks  tiat 


rise  amidst  the  glaciers.  .The  massive  horns  of  the  male 
are  often  a  yard  or  more  in  lengtL  Closely  allied  species 
are  found  in  the  Pyrenees  and  other  mountain  ranges  of 
the  Iberian  |)eninsula,  and  in  the  Caucasus,  but  the  true 
ibex  seems  to  be  now  confined  to  this  small  comer  of  the 
Alps.  The  few  endemic  species  of  Mammalia  found  in 
the  Alps  are  chiefly  small  Itodentia  and  Insectivora,  which 
alone  can  multiply  rapidly  in  the  midst  of  a  large  and 
increasing  human  population.  The  marmot,  which  is  the 
most  characteristic  of  the  Rodentia,  maintains  its  ground 
in  the  stony  recesses  of  the  Alpine  region,  and  does  Qot 
diminish  in  numbers  as  most  other  wild  animaLi  have 
done.  The  most  singular  of  this  group  is  tlie  snow-vole 
iArvieola  nivalis),  whose  neaiW  ally  is  a  native  of  East 
Siberia.  Several  forms  (varieties  or  sub-species)  are  found 
in  various  parts  of  the  Alps.  They  ascend  through  the 
Alpine  region  to  the  rocks  of  the  glacial  zone,  at  least  as 
»far  as  12,000  feet  above  the  sea;  and,  unlike  other  animals 
framed  to  endure  severe  cold,"  they  continue  in  activity  . 
throughout  the  long  winter.  There  is  at  least  One  species; 
of  shrew  (Sonx  cUpintu)  peculiar  to  the  Alps.  The 
Cheiroptera  are  represented  by  numerons  forms,  which, 
with  one  exception .(Vetpemgo  maiurut\  are  not  confined, 
to  this  tegion ;  but  the  Alps  form  a  limit  to  the  distribu- 
tion of  many  of  thu^  order :  some  speciQjl  of  middle  Europe 
do  not  cross  the  main  range,  while  several  mecies  of  the 
Mediterranean  region  find  their  northern  limit  in  the 
valleys  on  the  southern  sid^. 

The  Birds  of  the  Alps  are  proportionately  very  numer-  Birds, 
ous.  Many  southern  species  find  a  home  in  the  warmer 
Italian  valleys,  and  there  meet  northern  forms  that  descend 
during  the  winter  and  springy  but  retom  to  the  upper  zone- 
in  the  warm  season.  Of  the  more  coni^cuons  species  of 
the  high  Alps,  the  liSmmerg^er  {O^paetot  barhatwiy^<mo^ 
common,  but  now  become  very  rare — is  pre-eminent  lb 
is  also  found  in  Algeria,  in  Syria,  and  in  Iforthem  Asia, 
but  is  one  of  those  anunals  that  is  threatened  with  ex- 
tinction by  the  progress  of  dvilisation.  The  rock  chough 
{Fyrrhocofxix  alpintu),  distinguished  by  golden-yellow  bill 
and  feet,  builds  on  rocks  in  Uie  glacial  region  as  Irigh  as 
10,000  feet  above  the  sea.  Several  -song  bifds,  such  as 
the  snow  laik  and  snow  findi,  ascend  to  the  liinitQ  of 
vegetation,  ^e  Gallinacese  are  well  lepreaented.  The 
coSk  of  ^e  wooda(jre^rao  urqgaUus),iiie  nouse,  ptarmigan^ 
blackcock,  geUnotte,  and  rock  partridge  (Caecabis  ioxatUu)^ 
are  the  most  remarkable.  The  first,  which  is  somewhat 
rare  and  extremely  shy,  surpasses  the  dimenisions  of  aii> 
ordinary  well-grown  fowl 

Several  Reptiles  are  found  even  in  the  i^per  region  of  Beptilea 
the  Alps,  though  none  are  very  common.  .  Of  three 
venomous  species  of  viper,  Vipera  bena  ascends  to  about 
8000  feet ;  and  the  black  viper  (F.  prester)  also  reaches' 
the  Alpine  region.  V,  JXedii  is  confined  to  the  wanner 
Italian  valleys.  The  snakes  and  lizards  ftequent  the 
lower  zones,  excepting  Lacetia  pyrrhogagtria^  which  is 
sometimes  seen  in  the  upper  region.  - 

Batrachians  are  xpiore  common  than  true  reptiles.  An  Batradr 
Alpine  frog  attains  the  extreme  limit  of  vegetation,  and  a  l*n& 
to^  ascends  nearly  as  far.  These  have  been  considered 
by  some  as  distinct  species,  by  others  as  varieties  of  the 
common  animals.  At  least  one  tnton  (T,  WurfbeimU)  is 
peculiar  to  the  Alps.  The  spotted  salamander  is  ooznmon 
in  the  sub-Alpine  region,  but  in  the  Eastern  Alps  it  is  re- 
placed by  8.  aira,  which  is  entirely  black.  This  is  some- 
times found  far  above  the  limit  of  the  pine  forests. 

The  great  lakes  of  the  Alps  are  very  rich  in  Fish,  not  Fishes, 
only  as  regards  the  number  of  individuals,  but  in  species 
also.     Thus  in  the  Chiemsee,  at  the  northern  foot  of  the 
Bavarian  Alps,  thirty-three  species  have  been  found,  in 
the  lake  of  Constance  twenty-aix  species,  and  twQpty-fcur 
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in  the  lake  of  Lucerne.  The  most  esteemed  are  those  of 
the  trout  and  salmon  tribe,  i^hose  epecific  difierenoes  have 
Qot  yet  been  fullj  investigated  by-ichthyologists.  First  in 
rank  is  the  saibling  {/S(aZmo  salvellinw),  which  flourishes  in 
lakes  between  .2000  and  4000  feet  above  the  .sea,  and 
occasionally -extends  to  those  of  the  Alpine  region  between- 
6000  and  7000  feet  The  fish  of  the  northern  side  of  the 
Alps  are  fully  described  in  Siebold's  Susfujosser-Fuche 
MilUlem-opas.  Those  of  the  waters  running  to  the 
Mediterranean  have  not  been  so  fully  investigated.  Two 
or  three  peculiar  species  have  been  found  in  the  lake  gf 
Geneva.  Jn  some  of  *he  Lombard  lakes,  the  agojie,  a  small 
fish  of  the  herring  tribe  (plupea  fintdj,is  a  much  esteemed 
article  of  diet 
Tnvflrte*  In  the  classes  hitherto  noticed  the  nuniber  of  species 

•braU.  peculiar  to  the  Alps  is  very  small  This  rule  is  reversed 
among  th&  Invertebrata,  especially  as  regards  the  Articu- 
lata  and  Mollusca.  The  nvimber  of  insects  is  veiy  great, 
and  a  considerable  proportion  extend  to  the  limit  of  per- 
petual snow.  Oswald  Heer  has  pointed  out  several  pecu- 
liarities in  the  insect  fauna  of  the  higher  Alps.  In  as6end- 
ing  from  the  mountain  region  the  proportion  of  the 
carnivorous  iribes  rapidly  increases,  and  the  families  that 
feed  our  living  vegetable  matter  either  disappear  or  are 
much  reduced  in  numbers.  Beetles  and  other  insects 
either  lose  their  wings  in4;he  upper  region,  or  are  represented 
by  allied  wingless  species.  Along  with  the  tendency  to 
lose  the  power  of  flight,  a  diminution  of  brilliancy  of  colour 
appears,  the  prevailing  hues  being  black  or  dingy  gr^. 
These  peculiarities  are  to  be  explained  by  the  fact  that  in 
the  upper  Alpine  zone  most  insects  live  under  stones,  and 
the  power  of  flight  generally  proves  injurious-  to  animals 
liable  to  be  carried  by  the  wind  and  upward  air-cunents 
over  the  snow-fields,  whence  they  are  unable  to  return. 
This  is  often  seen  to  occur  to  butterflies  and  a  few  mi>ths, 
which  ascend  as  far  as  the  highest  flowering  plants.  The 
snow-fields .  and  glaciers  are  not  devoid  of  insect  iife. 
Several  species  of  snow-flea  have  been  defected;  and 
further  observation  will  {»t)bably  bring  to  light  other 
minute  animals  living  in  the  pools  ^that  form  on  the  surface 
of  glaciers,  or  on  the  'sn^w-beds,  although  tiieir  activity 
is  often  interrupted  by  the  freezing  of  the  surface. 

The  Arachnida  are  eminently  characteristic  of  the  fauna 
of  the  high  Alps,  where  they  abound  both  in  species  and 
individuals.  Spiders  ascend  to  the  utmost  limit  of  vegeta- 
tion, and  axe  even  to  be  found  on  the  bare  rocks  that  rise 
out  of  the  snow  up  to  a  height  of  11,000  feet- 

Although  most  of  the  Orders  of  Articulata  are  repre- 
aented  in  the  Alps  by  numerous  forms,  these  are  far  out- 
numbered by  the  total  number  of  European  species  of  that 
class ;  but  among  )and  and  fresh- water  Mollusca  the  pro- 
portion is  reversed,  and  as  many  as  seven-eighths  of  all 
the  species  known  in  middle  Europe,  and  a  krge  propor- 
tion of  those  of  the  Mediterranean  region,  have  been  found 
in  the  Alps.  Still  more  remarkable  is  the  large  propor- 
tion of  endemic  species.  Li  the  iniportant  group  of  the 
Heliceae  fully  one  hundred  species,  or  four-tenths  of  the 
whole  number,  are  peculiar  to  the.  Alps.  Between  thirty 
and  forty  species  only  have  Been  found  in  theAlpine  zone, 
and  of  these  but  five — Vitrtna  diaphana,  K.  glacioUts,  Helix 
glacialii,  H.  fadenz^  and  Vertigo  CAa77m<ieri-^-attain  the 
upper  limit  of  vegetation. 

The  Annulosa  and  Radiata  of  the  AJps,  so  far  as  they 
are  known,  do  not  offer  any  points  of  special  interest;  and 
the  study  of  the  minute  organisms,  which  have  been 
proved  ta  exist  as  high  as  12,000  feet  above  the  sea,  is 
still  in  its  infancy. 
F^ora  of  Li  describing  the  several  regions  whiph  are  found  in 

the  Aip«.  ascending  from  the  low  country  to  tiie  snow-dad  summits 
of  the  Alps,  and  whose  existence  is  due  to  climatal  difier- 


ences,  it  was  necessaxy  to  refer  to  the  characteiutic  Teg^. 
tation  of  each  zone,  inasmuch  as  this  affords  the  dbief 
apparent  distinction  which  <^lii«atftl  conditions  impress  on 
the  earth's  suff ace.  The  moat  <mraory  obftrvation  vSssjk 
to  show  that  within  each  of  the  zones  tiius  broadly  sketched 
out  there  exist  marked  differences  in  the  vegetable  popuk- 
tion,  so  that  a  comparison  of  the  local  floras  in  two  spoto 
possessing  a  similar  climate  as  regards  temperature  \m 
exhibit  but  few  poirts  of  agreement  along  with  (Duy 
marked  contrasts.  This  partly  depends  on  external  cos- 
ditions,  of  which  the  most  important  are  differences  in  the 
amount  and  distribution  of  moisture  in  the  air  and  the 
soil,  and  differences  in  the  composition  and  state  of  aggre- 
gation of  the  soil  itself.  But  a  more  important  element  in 
determining  the  flora  of  any  particular  district  depeodB 
upon  the  causes  which  have  o^rated  throughout  the  vbcle 
period  since  it  has  become  diy  land  to  facilitate  migratioa 
fbr  certain  species,  and  to  impede  it  for  othen.  The  rab- 
ject  of  the  distribution  of  Alpine  plants,  so  far  as  regards 
the  eastern  half  of  the  chain,  has  been  very  weD  disenssed 
in  an  essay  by  Dr  A.  j^iemer  in  the  Isk  toL  of  the  2d  edit 
of  Schaubach's  DeuUehe  Alpem,  although  some  of  the  cot 

.  elusions  of  the  writer  may  not  bear  carefiil  criticism.  He 
divides  the  natural  floras  of  the  Alps  into  foor—- nised 
respectively  Arctic^  BaUie,  PouUie,  and  Mediterr<oue»,  the 
term  Baltic  referring  to  the  region  that  includes  OenntD j, 
Southern  Scandinavia^  and  North-Westem  Russia;  whfie 
Pontic  comprehends,  the  le^on  north  and  west  of  the  Enxi&» 
— ^the  northern  provincea  of  Turkey  and  the  ^ole  spsoi 
between  the  Carpathian's  and  the  Crimea.  -It  does  net 
appear  that  the  writer  holds  that  the  plants  existing  in  tbe 
Alps  have  actually  migrated  to  their  (Resent  hnrnM  fnss 
the  geographical  regions  corresponding  to  the  above  deo 
minations,  but  merely  that  they  belon|^  to  the  Q^c^ 
vegetation  characteristic  x>i  each  of  them.  It  must  be 
borne  in  mind  that  the  Alps,  and  especially  themoaniac 
and  sub-Alpine  regions,  produce  a  large  number  of  pecilitf 
forms,  many  of  .-which  have  no  near  allies  in  the  otbtf 
mountain  regions  of  Europe,  while  at  the  same  time  tb 
differences  are  seldom  so  wide  as  to  place  these  in  disticc; 
generic  groups;  and  it  seems ^^uiteinadnoissible  to  snppue 
that  the  flora  has  been  altogether  formed  by  coloQisstiA 
from  anp>unding  districts.  No  space  can  be  here  f ciDd 
for  details,  but  it  may  broadly  be  said  that  ^hile  tha 
hJighest  zone  of  aU,  lying  close  to  the  limit  of  permaKSt 
snow,  exhibito  throughout  the  whole  chain  an  approach  to 

.  uniformity,  several  of  the  most  conspicuooa  species  beiq 
common  tp  this  and  to  Arctic  flora,-tiie  zone  immedits-; 
below  thii^  as  well  as  those  lower  down,  idiovs  a  hm 
admixture  of  quite  distinct  elements.  This  is  especuiy 
true  of  the  southern  slope&  In  truth,  butaveiyfev^ 
the  well-maiked  endemic  species  of  the  Alps  are  conSned 
to  the  north  side  of  the  main  chain.  A  considenb! 
number  are  common  to  both  slopes,  and  i^atill  larger  p; 
portion  are  restricted  exclusively  to  the  southern  aidei  Of 
the  Ifirger  groups  which  are  repre9ented  in  the  Alps J>! 
numerous  well-marked  endemic  species,  the  genera  Ala^^^ 
Androsace,  Arabis,  Campanula^  Crepis,  Gentiana,  Pedic: 
laris.  Primula,  and  Saxifraga  may  be  espedallj  ix>tci 
Without  attempting  to  enter  into  detula>  it  may  be  s:^^' 
that,  along  with  a  general  Alpine  flora,  which  extcB.* 
throughout  the  entire  chain,  there  are  three  large  distri:; 
where,  along  with  species  common  to  all,  we  find  a  (^' 
siderable  number  o{  others  ei^er  absolutely  1^  ^'- 
endemic,  or  else  representative  in  the  Alps  of  the  fiorai  <i 
other  distant  mountain  groups.  Only  a  few  of  the  ttore 
remarkable  species  characteristic  of  each  can  be  cited.  Tte 
West  Alpine  Flora  is  found  in  Dauphin^  South  Sa^T' 
and  Western  Piedmont,  as  far  north  as  the  -groap  of  tk 
Graian  Alps.     In  the  following  list  of  the  more  reoaxi 
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able  species  those  which  are  either  identical  with  or 
nearly  allied  to  Pyrenean  forma  have  an  asterisk  pre- 
fixed:— 

Arahis  ptdemontaTuit  Huguenina  ianaeeli/olia,  ^JHanthtu  ne- 
gUdus^  SUene  eordi/oliti,  *SaporMna  ItUea^  *llypericum  nummu- 
lariafoliwmy  Astragalus  alopeeuroiiies,  Saaafraga  fiorulwJUi,  S. 
diapensioides,  *S,  pedtmonlana,  *Asperula  koBafkvUa,  Cepkalaria 
alpina^  AdvUUa  Berbarota,  Berardia  subaeavlif.  Campanula 
AllwniU  C.  elaiinest  Primula  margiruUa,  P.  AUionii,  *£rinut 
alpinus,  Vmm^iea  Allumii,  Thymus  pipertUa,  and  Alopeeurus 
Gerardi, 

The  Lombard  Flora  is  marked  by  a  considerable  number 
of  very  distinct  species  that  are  limited  to  the  southern 
declivity  of  tJie  Alps,  between  the  Lago  Maggiore  and  the 
lake  of  Garda.  Most  of  these  are  absolutely  confined 
within  these  boundaries,  but  a  few  extend  some  distance 
east  •of  the  lake  of  Qarda.  The  following  deserve  to  be 
specified  :-r- 

Viola  Comollia,  V.  hsUrtfphylla,  Sfilene  ElizahetKa,  Armtma 
grineensis,  Cylints  glabrtseenst  JSangutsorba  dodefiondra,  Saxi/raga 
yianddllii^  &  aradmcidsa^  Laserpitium  nUidwhi^  TeUkia  tpecUms^ 
sima,  LeotUoden  ten,u\fkrus,  Hieracium  porr\folium^  Campanula^ 
Raineri^  C,  tlajUnoideSt  Daphne  rupestris.  Euphorbia  variabilis,  and 
Carex  baldensis. 

The  East  Alpine  Flora,  extending  through  the  region 
east  of  the  valley  of  the  Adige,  is  characterised  by  a  large 
number  of  peculiar  species,- and  by  a  perhaps  equal  number 
of  plants  not  seen  elsewhere  in  Uie  Alps,  but  also  natives 
of  the  Carpathians,  or  of  the  region  lying  between  Servia 
and  the  Adriatic  In  the  following  list  those  included  itf 
the  latter  category  are  marked  with  an  asterisk  :^-> 

Arabia  voehinensis,  *A.  Seopoliana,  *Cardamins  trifolid,  Sraya 
alpina,  Cochlearia  brevicauUs^  Silenspumilio,  S.  alpestris,  Dianthus 
alpinuSt  *Oshista  seriuat  Medicago  Pirorux,  *PoUrUilla  Clusidnd, 
Saxi/raga  Burfsriana,  S.  tenella,  *S.  petrcea,  *&  hisraei/olia, 
*Haojuetia  Epipactis,  Astranlia  camiolica,  Jfladnikia  golacaisis, 
Anlhemis  alpina,  Achillea  Clusiana,  *Sehecio  abrolani/olius.  Cm- 
taurea  alptna,  C.  rupestris,  *Saussurea  pygmoea,  Phyteuma  eomosum. 
Campanula  pulla,  *C.  alpina,  C.  moreUiana,  C.  Zoysii,  Rhoddden' 
dro7i  chamaeistus,  Oentiana  imbricata,  *0.  /rigida,  O.  Frihlichii, 
*  Primula  minima,  P  glutinosa,  Androsacs  Hausmanni,  PauUrota 
Banarota,  P.  Ageria,  WiUfenia  carinthiaca,  StsUria  sphcarocephala, 
and  S.  microoejthala. 

It  is  worthy  of  remark  that  the  central  and  highest  part 
of  the  Alpine  chain,  including  the  Pennine  tfnd  Bernese 
groups,  the  Lepontine  Alps,  and  those  of  i^orth  Switzer- 
land, produce  scarcely  a  well-marked  species — with  the 
doubtful  exceptions  of  Rumex  nivalis  and  of  Potentilla 
fframmopetala,  which  is  confined  to  a  small  district  south 
east  of  Monte  Rosa — that  does  not  s])rcad  throughout  the 
rest  of  the  chain. 

3r  The  phenomena  of  glaciers  have  been  chiefly  studied  in 
the  Alps,  but  they  are  not  especially  characteristic  of  the 
mountains  of  central  Europe.  The  investigation  of  their 
origin  and  structure,  and  the  laws  of  their  motion,  fall 
within  the  province  of  the  physical  philosopher,  and  are 
discussed  elsewhere.     SSe  Glaciees. 

'f  The  geological  structure  of  the  Alps  is  a  subject  that  has 
occupied  the  labours  of  many  eminent  men.  of  science, 
especially  during  the  last  thirty  years,  yet  it  may  be  safely 
asserted  that  it  will  continue  to  offer  new  problems  to  the 
researches  of  at  least  another  generation.  There  is  scarcely 
a  single  difficult  question  regarding  the  nature  and  mode 
of  deposition  of  the  strata  that  make  up  the  earth's  crust, 
the  mode  of  elevation  of  mountain  chains,  the  causes  of 
the  formation  of  valleys  and  lake  basins,  the  action  of 
meteoric  forces,  of  rivers  and  icd-streams,  that  must  not  be 
decided  before  we  can  give  a  rational  account  of  the  struc- 
ture of  the  Alps.  Along  with  these,  and  scarcely  less  im- 
portant, is  the  study  of  the  various  agencies  involved  in 
the  phenomena  of  metamorphism,  and  that  of  the  part 
played  by  Tolcanic  action  in  some  parts  of  the  chain.  The 
study  of  the<oiganic  remains  embedded  in  the  rocks  is  not 
60  constanUj  the  duty  of  the  ge^^logist  in  the  Alps  aa  it  is 


in  most  other  mountain  districts;  but  of  late  years  this  haa 
been  actively  pursued,  and  has  tended  to  clear  up  man^ 
difficulties,  while  much  room  is  left  for  further  investiga- 
tion. The  reader  is  referred  to  the  article  ^boloqy,  and, 
with  reference  \o  detailed  information  as  to  tbe  structure 
of  the  Alps,  to  the  list  of  works  on  alpine  geology  given 
below. 

The  number  of  publications  relating  to  the  Alps  has  been  so  Biblio> 
largely  increased  during  the  lost  quarter  of  a  century  that  a  bare  graphy  of 
catalogue  would  fill  a  considerable  space.    The  minority  of  these  the  Alps, 
are  of  a  nar^tive  and  descriptive  qharacter,  and  do  not  add  much 
to  our  knowledge  of  the  Alps,  either  topomphlcall v  or  scientifically. 
It  yrill  suffice  tc  give  here  a  brief  list  or  the  chief  works  that  may  • 
fairly  be  consideiwx  to  h^ve  achieved  that  object.    Works  of  exdu- 
sively  scientific  character,  especially  those  relating  to  Alpine  geoljgy, 
are  separately  enumerated. 

Scheuchzer  (J.  J.),  Itinera  Alpina,  Leyden,  1723.  Oriiner,  Die 
Eisgebirge  des  Schweizei-Iandes,  BerB.  1760.  Saussure  (H.  B.  de), 
Voys^  dans  les  Alpes,  Neuch&tel,  id03-0.  Hugi  (J.  J.),  Matur- 
histonsche  Alpenreise,  Solothurn,  1830.  Agassiz  (L.),  Etudes  sur 
lea  Glaciers,  ffeuch&tel,  1840  ;  Systems  Glacaire,  ou  Nouvellos 
Etudes,  &C.,  Paris,  1847.  Forbes  (J.  D.),  Travels  through  the 
Alps  of- Savoy,  &&,  Edinburgh,  1843.  Uesor  (E.),  Excursions  et 
S^jours  dans  les  Glaciers  et  lea  Rautes  Regions  des  Alpes  ;  2  series, 
Neuchfttel,  1844-5.  Salu2zo  (A.  dU.  Le  Alpi  checingono  1' Italia, 
l^^  Parte,  Toriito,  1845.  Schlagfntweit  (U.  und  A.),  Untersu- 
chungen -iiber  die  Physical ische  Gcographie  die  Alpea;  2  series, 
Leipzig,  1850-4.  Tvndall  <J.),  The  Glaciers  of  the  Alps,  London, 
1860.  Berlep8ch'(n.  A.),  Die  Alpen  in  Natur-  und  Lebensbildem 
dargestellt,  Leipzig,  1861.  Browne  <Kev.  G.  F.),  Ice>cavc8 
of  France  and  Switzerland,  London,  1865.  MoreU,  Scientific 
Guide  to  Switzerland,  London,  1866.  SonUar  (Karl  von).  Die 
Oetzthsler'Gebirgi^nippe,  lie,  Gotha,  1860  ;  Die  Gebirssgruppe 
der  Hoken  Tauem,  kc,  Wien,  1866.  Scbaubach  Die  Deiitscne 
Alpen;  2d  edilion.  Jena,  1865-71.  Bonne^  <Rev.  T.  £}.),  The 
Alpine  Regions-  of  Switzerland  and  the  neighbouring  countries, 
>  Cambridge  and  London,  186&  Ball  (J.),  The  Alpine  Gtiide;  new 
edition,  in  ten  parts,  London,  1878.  Considerable  additions  to  our 
knowledge  of  tne  Alps  are  also  to  be  found  in  the  periodical  publi- 
cations of  the  English,  Swiss,  Austrian.  Italian,  and  German  Alpine 
Clubs;  and  also-  in  papers  that' have  appeared  in  Petermauo's 
Otographische  Miliheilungen, 

No  genenQ  zoological  works  of  a  purely  scientific  character  relat- 
inff  exclusively  to  the  fauna  of  the  Alps  can  be  quoted ;  but  much 
valuable  information,  conveyed  in  a  popular  form,  will  be  found  in 
Tschudi's  Thierleben  der  Alpenwelt,  of  which  translations  have 
appesjed  in  English  and  French.  The  want  of  a  compact  work 
containing  descriptions  of  all  the  plants  of  the^lps  has  been  much 
felt  bv  botanists.  Those  of  Switzerland  and.  the  Eastern  Alps  are 
included  in  Koch's  Synopsis  Florae  GermanicjE  et  Uelvetics,  a 
work  of  high  authority,  written  in  Latin ;  but  it  does  not  compre- 
hend the  species  peculiar  to  Piedmont  and  the  Western  Alps.  An 
illustrated  work,  by  J.  C.  Weber,  Die  Alpenpflanzen  Deutschlauds 
and  der  Schweiz,  may  also  be  recommended.  Of  numerous  books 
and  memoirs  connected  with  the  geolocy  o^  the  Alps,  the  followmg 
deserve  special  mention^—L  von  Bucii,  Geologiscue  Beobachtung- 
en  auf  Keisen,  1802.  Sir  R.  1.  Murchison,  On  the  Geological 
Structure  of  the  Alps,  the  Apennines,  and  the  Carpathians,  Quart  ' 

Journal  Geol.  Soc  of  London,  vol.  v. ;  a  translation  of  this  im* 
portant  memoir  into  Italian,  with  an  appendix,  by  P.  Savi  and 
G.  Meneghini,  Florence,  1851.  Sedgwick  and  Murchisgn,  On  the 
Geology  of  the  Eastern  Alpn,  Trans.  GeoL  Soc.  Lond.  1832.  J.  de 
ChArt)entier,  Essai  sur  les  Glaciers  et  sur  le  Terrain  Erratique  du 
Bassm  du  Rhone,  1841.  B.  Studer,  Geologie  der  Schweiz,  1853  ; 
Id.  Index  der  Petrographie  und  Straticraphie  der  Schweiz,  Ac, 
Bern,  1872.  A.  Stoppani,  Studii  Geologichi  e  Paleontologichi  sulla 
Lombardia,  1S57.  C.  Lory,  Description  Geologique  du  Dauphin^ 
1860.  Giimbel,  Geoloffie  des  Konigreichs  Bayem,  18^1.  0.  Heer, 
Die  Urwelt  der  Schweiz,  Ziirich,  1865.  £.  D^sor,  Der  Oebirgsbau 
der  Alpen,.  Ujc,  Wiesbaden,  1865.  A.  Fayre,  Becherches  Gto- 
logiunes  dans  les  Parties  de  la  Savoie,  he. ;  Voisines  du  Mont  Blanc, 
Geneve,  18^7.  L.  Riitimeyer,  Ueber  Thai-  und  Seebilding,  Basel, 
1869.  A  copious  collection  of  facts  and  observations  bearing  on 
the  physics  and  ivcent  gifologr  of  the  Alps  will  be  found  in  a  work 
by  M.  DoUfuss-Ausset,  Materiaux  pour  TEtude  des  Glacien,  of 
which  nine  volumes  have  appeared.  Many  important  contributions 
to  Alpine  geology  are  scattered  throneh  the  Proceedings  oi  scientific 
societies.  The  BtUUtin  of  the  French  Geological  Soci^  contains 
valuable  papers  bv  CoUegno,  Dausse,  Gras,  Huber,  Mortillet, 
Omboni,  Kozet,  and  others.  The  geology  of  the  Austrian  Alps  it 
illustrated  by  numerous  papers  in  the  Jahrbuch  der  k.  L  Reicnsan- 
stalt  The  memoirs  of  A.  Sismonda-and  B.  Gastaldi,  in  tha 
Memorie  della  R.  Academia  di  Torino,  must  be  consulted  by  those 
who  .would  study  the  geology  of  Piedmont  The  phenomena  of  the 
motion  and  structure  of  glaciers  have  been  discussed  in  numexDuA 
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papers  that  have  appeared  m  the  Londoni  and  Edinburgh  PhUofo- 
pkicaX  MarjazvM  during  the  last  thirty  yeura.  The  impofrtaiit 
memoirs  of  Professor  Tyadall  were  pubushed  in  the  Pkilotophieal 
Transactions  for  1857,  1858,  aod  1859  ;  and  those  of  the  late  Mr 
Hopkins  in  the  Traiuaciions  %,fOu  Catnbridqs  Fhilosophieal  Society^ 
▼oh  viii.  Various  coatribufcioua  to  illustrate  and  enforce  the  views, 
first  set  forth  by  the  late  Principal  Forbes  id  his  Travels  through 
th€  Alps  were  publish^  'm  a  collected  form  by  Messrs  Black,  Sdin- 
banrh,  in  1859. 
Carto-  With  the  exception  of  special  maps  of  small  districts,  the  only 

^-aphy  of  maps  of  the  Alps  founded  on  actoai  survey  are  those  which  have 
ihe  Alps,  been  published  under,  the '  authority  of  the  governments-  whose 
territory  is  concerned.  Among  these  the  first  plaoe  is  due  to  the 
federal  map  of  Swkcerland,  executed  under  theAirection  of  General 
Dufoar,  on  the  scale  rMrv*  ^  ^^  sheets.  Considering  the  diffi- 
culty of  the. task,  this  is  unsurpassed  both  for  accuracy  and  skill  in 
execution.  The  Austrian  War  Office  has  brought  out,  durine  tijte 
last  sixty  yeais,  a  series  of  maps,  executed  on  a  large  scale,  of  the 
.several  states  of  the  eimpire.  These  are  of  very  unequal  merit 
That  of*the  kingdom  of  Venetian  Lombardy,  in  42  sheets,  on  the 
scale  of  TT^,  oM  considerable  merit,  but  falls  short  of  the  stand- 
ard of  the  Swiss  ma.^  A  new  map  of  Tyrol  is  in  preparation,  and 
will  doubtless  sustain  the  reputation  of  Austrian  cai-tograDhers. 
The  oeneral  map  of  Piedmont,  in  91  sheets,  on  the  tfcalo  tt{«v>  ^ 
sufficiently  correct  as  regards  the  inhabited  diatncts,  but  quite 
unsatisfactory'  as  regards  the  higher  region.     Uptil  lately  tnere 


existed  no  toleraljc  map  of  tlie  Alpine  proviaoes  of  Fii&ct,  The 
general  map  of  France,  on  the  scale  tt^>  ^  ^  ^^  1^^  ^^^ 
extended  to  the  greater  part  of  Dauphioe,  and  vill  before  loog  '\£d'Ai 
the  newly-acquired  departments  of.^avoyand  Nice.  Tbepc"  n 
Already  publisned  is  quite  on  a  level  with  modem  leqairemcfi&s  iL-i 
reflects  credit  on  the  French  war  department  The  only  tdlerilii 
map  that  includes  the  entire  chain  of  the  Alps  is  that  compiled  "; 
J.  G.  Mayr.  It  is  on  a  small  scale  (myw)>  and  is  not  free  f?.:-. 
serious  errors.  A  map  published  by  Worl,  in  48  sheets,  on  a  &ae 
Triors*  entitled  *'  Atlas  von  Stidwest  Deutschland  und  dem  Alps£- 
lande,"  is  very  unsatisfactory.  Scheda's  general  map  of  UieAw^ 
trian  Empire  an^  adjoining  territories,  in  20  sheets,  is  an  eictltr.t 
compilation.  It  indndes  the  Alps  as  far  west  as  Mootc  k-: 
and  the  lake  of  Thun,  but  the  scale  irriwwv)  ^  inconTC&i&cLj 
small. 

Of  geoloffical  maps  including  any  eonsideraUe  portion  of  tU 
Alps  the  following  deserve  to  be  specified  : — 

Favrc  (A, ).  CSxta  G^logique  dea  Parties  de  la  Savoie,  kc,  To^l:  ■■ 
du  Mont  Blanc.  Giimbel,  Geognostische  Karte  des  KcoimiuS 
Bayeni.  Hauer  (F.  von),  Geologische  Uebeisicktskarte  der  Oe&r 
reichjjBchen  Monarchie  ;  sheets^  and  6  include  the  Austri&a  k\] 
Lo>7  (C),  Oarte  G^ologique  du  Dauphinl  Moriot,  Ueleniit: 
karte  der  Nordostlicben  Alpen.  Sismonda  (A.),  GsrU  G«o'.:v/:& 
di  Savoja,  Piemonte,  e  Liguria.  Sod^ta  Geologique  de  Frac:e, 
Carte  G^logique  de  la  Savoie.  Studer  (B.)  u.  Escber  v.  d.  Uti, 
Carte  G&ologique  de  ia  Suisse.  (J-  a) 


ALPUJ ARRAS,  or  Alpuxaras,  a  mountainous  district 
in  the  south  of  Spain,  in  the  province  of  Andalusia,  l/ing 
between  the  Sierra  Nevada  and  the  Sierras  Lugar  and 
Contravieaa,  and  consisting  principally  of  valleys,  which 
descend  at  ttght  angles  from  the  crest  of  the  Sierra  Nevada. 
These  valleys  are  among  the  most  bjeautif ul  and  fertile  in 
Spain.  They  contain  a  rich  abundance  of  fruit  trees, 
especially  vines,  oranges,  lemons,  andf  figs,  and  in  some 
parts  present  scenes  of  almost  Alpine  grandeur.  The 
inhabitants  are  the  descendants  of  the  Moors,  who  vainly 
sought  to  preserve  the  last  relics  of  their  independence  in 
their  mountain  fastnesses,  and  many  of  the  names  of  places 
in  the  district  arc  of  Moorish  origin.  The  principal 
villages  are  Lanjaron,  Orgiba,  Trevelez,  and  Ugijar,  all 
situated  at  a  considerable  elevation — ^the  highest,  Treveles, 
being  5333  feet  above  the  sea — ^and  containing  from  1500 
to  4000  inhabitents. 

ALREDUS,  Alured,  op  Alured^s,  of  Beverley,  one 
of  the  earliest  English  historians,  was  bom  at  Beverley, 
in  Yorkshire.  He  wrote  in  the  reign  of  Henry  L,  but 
little  is  known  with  certainty  of  his  life.  It  is  generally 
believed  that  he  was  educated  at  Cambridge,  and  afterwards 
became  one  of  the  canons  and  treasurer  of  the  church  of 
St  John's  at  Beverley.  We  learn  from  a  note  in  Bishop 
Tanner's  Biblioiheca  Brit.-Hib.  that,  ior  the  sake  of  im- 
provement, he  travelled  through  France  and  Italy,  and  at 
Rome  became  domestic  chaplain  to  Cardinal  Othoboni. 
He  died  in  the  year  1128  or  1129.  His  chief  work, 
entitled  Annales  sive  Hisiqna  de  gestis  Rejuzn  Britannicop, 
was  edited  by  Thomas  Hcame  from  a  manuscript  belonging 
to  Thomas  Rawlinson,  and  was  published  at  Oxford*  in 
1716.  It  contains  an  outline  of  the  history  of  England 
from  Blutus  to  Henry  I.,  written  in  elegant  Latin,  and 
with  remarkable  accuracy  as  to  facts  and  dates,  though,  of 
course,  much  of  the  earlier  portion  is  fabulous.  A  manu- 
script entitled  Libei'taUs  JScclesioB  S.  Jahannis  de  BeverloSf 
in  the  Cotton ian  library,  is  also  ascribed  to  him,  but  on 
doubtful  authority.  It  is  a  collection  of  records  relative  to 
the  church  of  Beverley,  translated  from  the  Saxon. 

ALRESFORD  (New),  a  market  town  in  Hampshire,  so 
named  from  a  ford  on  the  river  Arle,  a  tributary  of  the 
Itchin,  on  which  it  is  situated.  It  is  58  miles  distant  from 
London  and  7  from  Winchester.  It  suffered  severely  from 
a  series  of  conflagrations,  and  partly  on  this  account  and 
H-oni  the  decline  of  a  small  manufacture  of  lin^eys,  it  is  now 
*  place  of  little  importance.    -Alresford  House,  the  seat  of 


the  Rodney  family,  is  in  the  neighbourhood,  and  the  nan! 
hero  of  that  name  was  interred  in  New  Alrcsford  chura 
in  1792.  Miss  Mitford  was  a  native  of  Alresfqri  Aires- 
ford  is  a  station  on  the  L.  and  S.-W.  Railway.  Popnletks 
of  the  parish  of  New  Alresford  (1871),  1623, 

ALSACE  (Germ.  Blsass),  a  former  province  of  Fraa.^ 
divided  after  the  Revolution  into  the  departments  c: 
Haut  Rhin  and  Baa  Rhio,  and  incorporated  since  the  vt: 
of  1870  with  the  German  empire.  It  is  b<mnded  oa  tis 
north  by  the  Rhine  palatinate,  on  the  eastrfby  the  Biiir/. 
on  the  souUi  by  Switzerland,  and  on  the  Vest  by  ^ 
Yosges  Mountains ;  and  it  comprises  a»  tirea  of  3344 
English  square  miles.  The  district  possesses  many  natun! 
attractions,  and  is  one  of  the  most  fextile  in  eentral  Ear^pe. 
There  are  several  range3  of  hills,  but  no  point  within  tfe 
province  attains  a  great  elevation.  The  only  river  d 
importance  •is  the  iQ,  which  faUs  into  the  Rhine  aft^  & 
course  of  more  tiian  100  miles,  and  is  navigable  U* 
Cblmar.  The  lulls  are  generally  richly  wooded,  (^i^J 
with  fir,  beech,  and  oak.  The  agricultural  products  vt 
com,  flax,  tobacco,  grapes,  and  various  other  fruits.  Tfe 
country  has  a  great  w^th  of  minerals,  silver  hariag  ^ 
found,  and  copper,  lead,  iron,  coal,  and  rock-salt  bcis? 
wrought  with  profit.  There  are  considerable  manufaeturts, 
chiefly  of  cotton  and  linen.  The  chief  towns  are  Mii^- 
hausen  and  Colmar  in  the  upper  district,  and  Stns':-: 
in  the  lower.  The  province  is  traversed  from  cast  to  ^es 
by  the  railway  from  Strasburg^  to  Nancy,  and  the  main  Ha 
north  and  south  runs  between  Basie  and  Strasbaig. 


From  a  very  early  period  and  for  many  ages  Alsace  K»s  h^  • 
sputed  territory,  and  has  suffered  in  the  contentions  of  nvHj^-  ^ 
formetl  part  of  ancient  Gaul,  and  was  thercfure  indudfi  i-  'i* 
jman  em|iiro.  '  The  Romans  held  it  nearly  five  haiidici  yr- 
\d  on  tlrt!  dissolution  of  their  power  it  (Assed  under  the  i*^: 
lu  Franks  and  of  tho  early  French  monarchs,  by  whon  t  »^ 
)verncd  until  the  time  of  Otho  1.,  Emperor  of  Gennaoy.  *^ 


It  formetl  part  of  ancient  Gaul,  and  was  thercfure  indudfi  i-  'i* 
Roman  em|iiro.    'Tho  Romans  held  it  nearly  five  haiidici?^' 

and  ( "  *        •     -• 

thu  : 
governed 

reigned  about  the  middle  of  tho  10th  century.  It  vas  it 
pcnod  that  Alsace  became  German  :  its  original  population  ot  t;  •  - 
tribes,  which  had  been  first  Romauised  and  then  further  qui :  -- 
by  a  Prankish  element,  was  now  to  a  great  txicht  supjAiniid  .7 » 
purely  Teutonic  stock.  By  Otho  11.  the  province  was  ^rtCris.'- 
a  landgraviate,  and  it  suracquently  came  into  the  possess 'nf'  -i^ 
House  of  Austria,  which  succeeded  in  1273  to  the  imperit!  i:  J 
of  Germany.  This  state  of  thines  continued  until  164S,^%^  '^^ 
laree  part  of  Alsace  was  ceded  to  France  by  the  treaty  of  i!--^V^ 
In  the  war  which  preceded  this  peace  (generally  known  45  '^- 
Thirty  Years'  War)  Alsace  had  been  so  terribly  dcrasUteJ  If -* 
Frencu  that  the  German  emperor  found  himself  unable  to  lci<^  -^ 
The  population  was  greatly  reduced,  in  numbers^  and  nachoi  t» 
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land  WAS  left  nncnltivated.  In  the  salMeauent  war  between  France 
md  I9ie  empire  of  Germany,  arisiuff  oat  of  tne  attempt  of  Louis  XI V. 
lo  seize  Holland,  that  paixt  of  Alsace  which  lemained  to  Germany 
waa a^in'oYemin  by  the  French.  Although  this  war  was  termi- 
nated in  16^8  by  the  treaty  of  Nkneguezi,  the  French  monarch  was 
desirous  of  incorporating  a  still  larger  amount,  of  Rhine  territory  ; 
and  accordingly,  in  1680  he  laid  daim  to  a  number  of  territories, 
belonging  to  princes  of  the  empire,  which  he  alleged  had  been  dis- 
memb«red  from  AlBace.  It  was  ordered  that  these  territories  should 
be  at  once  restored  to  that  fTorioce  under  the  crown  of  France,  and 
several  independent  soyereiffus  were  cited  to  appear  btfore  two 
chambers  oi  inquiry  which  Louis  had  esta'blished  at  Biissac  and 
Metz.  The  pnnces  appealed  to  the  Oarman  emperor  imd  to  the 
Diet ;  but  the  previous  wan  had  so  exhausted  tine  power  of  the 
former  that  nothing  could  be  done  ^  resist  the  aggression.  In 
1681  the  French  troops  under  Louvois  seized  Strasburg,  aided  bv 
the  treacheiy  of  the  bishop  and  other  great  men  cf  the  dty.  A 
further  war  broke  out,  but  by  the  treaty  of  Katisbon  in  1684, 
Strasbnre  was  secured  to  France.  Aftain  the  war  was  renewed  in 
1688,  and  Continued  for  nine  years,  when,  at  the  peace  of  Ryswich, 
in  1697, 'another  considerable  portion  of  Alsace  was  ceded  to  mnee. 
Some  remaining  territories  of  small  extant  were  acquired  by  the 
French  after  the  revolution  of  1789. 

It  will  be  seen  from  the  foregoing  sketch  that  Alsaoe  was 
originally  Flench,  that  it  then  became  G<)rman,  and  then  French 
again.  From  the  xniddle  of  the  tenth  century,  however,  llie  popu- 
lation has  in  the  main  been  Teutonic  ;  and  the  French  conquests  of 
the  seventeenth  century,  while  modifying  this  element^  stulleft  it 
predominant  The  people  continued  to  use  German  as  their  natiTe 
tongue,  though  the  eaucated  classes  also  spoke  F^nchu  Pto- 
testantism  was  professed  by  a  large  number  of  the  inhabitants ;  and 
in  many  respects  their  characteristics  identified  them  rather  with 
the  race  to  tne  east  than  that  to-the  west  of  the  Rhine.  In  nrocess 
of  time,  however,  they  considered  themselves  French,  and  lost  all 
desire  for  re-annexation  to  any  of  the  German  States. 

Alsace  suffered  a.  good,  deal  in  the  war  of  1870-71. 
The  earlier  battles  of  the  campaign  were  fought  there; 
Strosburg  and  other  of  its  fortified  tovms  were  besieged 
and  taken ;  and  its  people  were  compelled  to  submit  to 
very  severe  ex%ction&     The  civil  and  military  govern- 
ment of  the  province,  as  well  as  that  of  Lorraine,  was 
assumed  by  the  Germans  as  soon  as  they  obtained  pos- 
session of  Utose  parts  of  France,  which  was  very  shortly 
after  the  coramcncement  of  the  war.     The  Alsatian  rail- 
ways were  reorganised  and  provided  with  a  staff  of  German 
officials.     German  stamps  were  introduced  from  Berlin ; 
the  occupied  towns  were  garrisoned  by  the  Landwehr ;  and 
requisitions  on  a  large  scale  were  demanded,  and  paid  for 
in  cheques  which,  at  tlie  close  of  the  war,  were  to  be 
honoured  by  whichever  side  should  stand  in  the  unpleasant 
portion  of  the  conquered.      The  people,  notwithstanding 
their  German  origin,  showed  a  very  strong  feeling  against 
the  invaders,  and  in  no  part  of  France  was  the  enemy 
resisted  with  greater  stubbornness.     It  was  evident  from 
an  early  period  of  the  war,  however,  that  Prussia  was 
resolved  to  reannex  Alsace  to  German  territory.     When  the 
preliminaries  of  peace  came  to  be  discussed  at  Versailles  in 
February  1871,  the  cession  of  Alsace,  together  with  what 
13   c.vlled  German  Lorraine,  was  one  of  the  earbest  con- 
ditions laid  down  by  Count  Bismarck  and  accepted  by  M, 
Thiers.      This  sacrifice  of  territory  was  afterwards  ratified 
by  the  National  Assembly  at  Bordeaux,  though  not  without 
a  protest  from  the  representatives  of  the  departments  about 
to  be  given  up ;  and  thus  Alsace  once  more  became  German. 
By  the  bill  for  the  incorporation  of  Alsace  and  German 
Lorraine,  introduced  into  the  German  Parliament  in  May 
1871,  it  was  provided  that  the  sole  and  supreme  control  of 
the  two  provinces  should  be  vested  in  the  Emperor  of 
Germany  and  the  Federal  Council  until  January  1st,  1873, 
when  the  constitution  of  the  German  emt)ire  was  to  be 
established.     Bismarck  admitted  the.  aversion  of  the  popu- 
lace to  Prussian  rule,  but  said  that  everything  would  be 
done  to  conciliate  the  peopla      This  policy  appears  really 
to  have  been  carried  out^  and  it  was  not  long  in  bearing 
fruit.     Hany  of  the  inhabitants  of  the  conquered  districts, 
ixowever,  still  clung  to  the  old  connection,  and  on  the  30th 


of  September  1872 — ^the  day  by  which  the  people  wert 
requiied  to  determine  whether  they  would  consider  theta- 
selyes  German  subjects  and  remain,  or  French  subjedB  and 
transfer  their  domicile  to  France-— 49,000  elecfted  to  be 
still  Trench,  and  sorrowfully  took  their  departnra  The 
German  system  of  campolaoiy  education  of  every  diild 
above  the  age  of  six  was  introduced  directly  after  the 
annexation.  The  pbpulation  in  1 87 1  amounted  to  upwards 
of  1,060,000. 

ALSEN,  an  island  ^  the  Baltic,  situated  off  the  coast 
of  Schleswig,  in  the  Little  Belt  It  formerly  belonged  to 
Demnarky  but,  as  a  result  of  the  Danish  war  of  1864;  was 
incorporated  with  Qeraany,  tta  area  is  105  square  miles ; 
the  length  nearly  20,  and  the  breadth  from  3  to  12  miles. 
The  island  is  fertile,  richly  wooded,  and  yields  grain  and 
fndt  Sonderbuig,  the  capital^  a  town  of  5475  inhabita&ts, 
with  a  good  harbour  and  a,  considerable  trade,  Is  situated 
on  the  narrow  channel  that'  separates  Alsen  from  the 
mainland.*   Population,  22,500l 

ATjSOP,  Yznoemt,  a  eelebratecl  Nonoonformist  divine, 
was  educated  in  St  John's  CoU^,  Cambridge.  He  received 
deacon's  orders  irom  a  bishop,  whereupon  he  s^tled  as 
assistant-master  in  the  free  school  of  Oakham,  Rutland. 
He  was  recovered  from  indifferent  associates  here  by  a  very 
worthy  minister,  tha  BeT.  Bei^jamin  King.  Subsequently 
he  married  Mr  King's  daughter,  and  "  becoming  a  convert 
to  hia  principles,  received  ordination  in  the  I^byterian 
way,  not  being,  satisfied  wMh  that  which  ha  had  from  the 
bishop."  He  vms  presented  to  the  living  of  Willgr  in 
Nprthamptondiire ;  but  was  thence  ^ected  by  the  Act  of 
Uniformity  in  1662.  After  his  ejection  he  preadled 
privately  at  Oakham  axd  Wellingborough,  shiaiing  the 
common  pains  and  penalties  of  Nonconformists — e.^,,  he 
was  imprisoned  six  months  for  praying  with  a  sick  person* 
A  book  against  Sherlock,  called  AtUitouo  (after  Socinus)^ 
written  in  the  vein  of  Andrew  Marvell's  Eehearwl  -^raits- 
prosedf  procured  him  much  celebrity  as  a  wit  Dr  Robert 
South,  who  cannot  be  supposed  to  have  been  favourably 
disposed  towards  the  Nonconformists,  publicly  pronounced 
that  Alsop  had  the  advantage  of  Sherlock  in  every  way. 
Besides  fame,  Antiaono  procured  fdT  its  author  an  invita* 
tion  to  succeed  the  venerable  Mr  Cawton  in  Westminster. 
He  accepted  the  call,  and  drew  great  multitudes  to  his 
chapeL  The  other  books  he  published  showed  a  fecundity 
of  wit,  a 'playful*  strength  of  reasoning,  and  a  provoking 
indomitabkness  of  raillery.  Even  with  Dr  Goodman  and 
Dr  Stillingfleet  for  antagonists,  he  more  than  held  his 
own.  His  Mischief  of  Impositions  in  answer  to  the  latter's 
Mischief  of  Separatum,  and  Melius  Inquirendum  in  answer 
to  the  former's  Compassionate  Inquiry^  remain  historical 
landmarks  in  the  history  of  Nonconformity.  Later  on, 
from  the  entanglements  of  a  son  in  alleged  treasonable 
practices,  he  had  to  sue  for  and  obtained  pardon  from 
King  James  IL  This'  seems  to  have  given  a  somewhat 
diplomatic  character  to  his  closing  y^ars,  inasmuch  as, 
while  remaining  a  Nonconformist,  he  had  a  good  deal  to 
do  with  proposed  poUtioal-ecdesiastical  compromises.  He 
died  May  8,  1703.  (a.  b.'  o.) 

ALSTED,  JoHiiNN  Heinbich,  a  German  Protestant 
divine,  and  one  of  the  most  voluminous  writers  of  the 
17th  century,  was  bom  in  1588.  He  was  some  time  pro- 
fessor of  philosophy  and  divinity  at  Herbom,  in  the  county  ' 
of  Nassau,  and  afterwards  at  Weissenburg  in  Transylvania, 
where  he  continued  till  his  death  in  1 638.'  His  Bncydo- 
pcedia,  the  most  considerable  of  the  earlier  works  of  that 
class,  was  long  held  in  very  high  estimation.  It  was  pub- 
lished in  1630,  in  two  large  folio  volumes,  the  whole 
having  been  composed  by  himself.  His  Thesaurus  Chrono- 
logics  has  gone  through  several  editions.  He  published 
in  1627  a  treatise,  De  Mills  Annis,  in  which  he  asserted 
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that  the  xelgQ  of  tlie  saints  on  earth  was  to  begin  in 
1694. 

ALSTOXy  Charles^  M.D.,  a  botanical  and  medical 
writer,  was  born  in  the  west  of  Scotland  in  the  year  1683. 
He  began  his  studies  at  the  university  of  Glasgow;  and  on 
the  death  of  his  father,  prosecuted  them  under  the  patron- 
age of  the  Duchess  of  Hamilton.  After  studying  at  Ley- 
den  under  JBoerhaaye,  along  with  Alexander  Monro  (1716- 
19),  he  returned  to  Edinburgh,  and  shared  with  Monro, 
Rutherford,  Sinclair,  and  Plummer,  the  honour  of  laying 
the  foundation  of  the  renowned  school  of  medicine  there, 
tie  lectured  on  botany  and  materia  medlca  with  increasing 
reputation  till  Els  death  in  November  1760.  He  was  a 
max^  of  great  ability,  and  an  assiduous  student  of  science. 
His  most  yaluable  work  is  his  Lecture  on,  Materia  Medico^ 
2  vols.,  1770. 

ALSTROEMEB,  Jonas,  a  Swedish  ipdustrial  reformer, 
was  bom  at  Alingsaes,  in  West  Gothland,  on  the  7th  Jan. 
1685.  He  left  lus  native  village  at  an  early  age,  and  in 
1707  became  clerk  to  Albeig,  a  merchant  oif  Stockholm, 
whom  he  accompanied  to  London.  After  carrying  on 
business  for  thr^  years,  Alberg  failed,  and  Alstrom  (as 
the  clerk  then  called  himself)  engaged  in  the  business  of 
shipbroker  on  his  own  account,  which  eventually  proved 
very  successfuL  After  travelling  for  several  years  on  the 
Continent,  he  was  seized  with  the  patriotic  desire  to  trans- 
plant to  his  native  country  some  of  the  industries  he  had 
seen  flourishing  in  Britain.  He  accordingly 'returned  to 
Alingsaes,  and  in  1724  established  a  woollen  factory  in  the 
village,  which  after  preliminary  difficulties  was  completely 
successful  He  next  established  a  sugar  refinery  at  (Gothen- 
burg ;  introduced  improvements  in  the  cultivation  of 
potatoes  and  of  plants  suitable  for  dyeing ;  and  directed 
attention  to  improved  methods  in  shipbuilding,  tanning, 
and  the  maniifactare  of  cutlery.  But  lus  most  successful 
undertaking  was  the  importation  of  sheep  from  England, 
Spain,  and  Angora.  In  return  for  his  services  he  received 
many  marks  of  distinction.  He  was  created  (1748)  knight 
of  the  order  of  the  North  Star;  and  a  few  years  later  re- 
ceived letters  of  nobilify,  with  permission  to  change  his 
name  to  Alstromer.  He  died  June  2, 1 76 1,  leaving  several 
works  on  practical  industrial  subjects.  A  statue  was  erected 
to  his  honour  in  the  exchange  at  Stockholm.  One  of  his 
sons,  Clas  (t.^.,  Claude),  was  a  naturalist  of  considerable 
emmence. 

ALT,  or  Aluta,  a  tributary  of  the  Danube,  which, 
rising  in  the  eastern  Carpathian  mountains,  flows  through 
Transylvania  and  Wallachia,  entering  the  latter  by  the 
pass  of  Rothenthurm,  and  joins  the  Danube  opposite 
Nicopoli,  after  a  course  of  more  than  300  miles. 

ALTAI  MOUNTAINS,  a  group  of  mountains  in  central 
Asia,  separating  the  table-lands  of  Mongolia  from  Siberia. 
The  irregular  chains  of  which  the  group  consists  extend 
from  SS'*  to  103*  E.  long.,  and  from  48**  to  34'*  N.  lat. 
The  great  Siberian  rivers,  the  Obi,  Irtish,  and  Yenesei, 
take  their  rise  lu  these  mountains,  which  are  said  to  abound 
in  scenes  of  picturesque  beauty.  The  highest  summits 
exceed  12,000  feet.  The  range  is  rich  in  niineraT  produc- 
tions, particularly  silver,  copper,  and  iron.  See  Asia,  and 
Geography,  Physical. 

ALT  AMU  RA,  a  cathedral  town  in  the  south  of  Italy, 
province  of  Terra  di  Bari,  28  miles  S.W.  of  BarL  It  is 
situated  in  a  fertile  country,  which  produces  wine  and  oil, 
and  is  sftid  to  occifpy  the  site  of  the  ancient  Lvpatia. 
population,  17,3G5. 

ALTAR,  in  Classical  Ajiiiquilyf  was  a  solid  base  or 
pedestal  on  which  supplication  was  made  and  sacrifice 
offered  lb  the  gods  and  deified  heroes.  According  to  this 
difference  in  the  service  for  which  they  were  employed, 
altars  fell'into  two  classes,  of  which  the  one,  smaller  and 
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lower  80  that  the  suppliant  could  kneel  upon  it^  itood 
inside  temples,  in  front  of  the  sacred  image ;  whik  tke 
other,  destined  for  burnt  sacrifice,  was  placed  in  the  «pea 
air,  and,  if  connected  with  a  temple,  in  front  of  the  entnnct. 
Possibly  altars  of  the  former  class  were  substitutes  for,  and 
rendered  the  same  service  in  historical  times  as,  in  aa  early 
age,  the  base  of  the  sacred  image  within  a  tempk.   h 
this  case  the  altar  of  Apollo  at  Delphi,  on  which  Neopto- 
lemus  is  frequently  represented  on  the  Greek  vases  as 
taking  refugb  from  Orestes,  might  be  regarded  sa  tk 
pedestal  of  an  invisible  image  oif  the 
god,  and  as  fulfilling  the  same  function 
as  did  the  base  of  the  actual  image  of 
Minerva  in  Troy,  towards  which  Cas> 
sahdra  fled  from  Ajaz.     The  other  class 
of  altars,  called  /Sw/ioc  by  the  Greeks  and 
aUaria  by  the  Romans,  appear  to  have 
originated  in  such  temporary  construc- 
tions as. heaps  of  eartl^  tuif,  or  stone, 
made  as  occasion  offered  for  kindling 
a  fire  for  sacrifice.     The  next  step  was 
to  allow  the  bones  and  ashes  of .  the  victims  sacri^ced 
to  accumulate,  and  upon  this  to  kindle  new  firea    Alun 
so  raised  were  viewed  with  particular  sanctity,  the  most 
remarkable  recorded  instances  of  them  -being  the  altrs 
of  Juno  at  Samna  and  at  0]ympia  (Pansanias,  v.  14,  \ 
V.  15,  6),  of  Apollo  at  Thebes  (Pausaniaa,  ix.  II,  5),aiii 
of  Jupiter  at  Olympia.     The  last-mentioned  stood  oq  a 
platform  (rpoSvats)  measuring  125  feet  in  drcumfezccce, 
and  led  up.  to  by  steps,  the  altar  itself  being  22  feet  higL 
Women  were  excluded  froin  the  platform.     Where  bk- 
tombs  wero  sacrificed,  the  Trpo&vaui  necessaiily  %ssmd 
colossal  proportions,  as  in  the  case  of  the  altar  at  Parlss, 
where   it   measured  on  each  side  600  f^t.     The  alu 
of  Apollo  at  Delos  {6  Kcpanvos  fiiafuoi)  was  made  oi 
the  horns  of  deer  believed  to  have  been  slain  by  Diaca; 
while  at  Miletus  was  an  altar  composed  of  the  blood  cf 
victims  sacrLfieed.    The  altar  used  at  the  festival  in  hooc«f 
of  Dsedalus  on  Mount  Cithseron  was~x>f  wood,  and  vu 
consumed  along  with  the  sacrifice  (Pausanias,  ix  3, 2i 
Others,  of- bronze,  are  mentioned;  but  while  these  kuT 
exceptional,  the  usual  material  of  an  altar  was  is^  >' 
and  its  form,  both  among  the  Greeks  atid  Romans,  eiacr 
square  or  .round;  polygo- 
nal altars^  of   which   ex- 
amples' still   exist,   being 
exceptiona     When  sculp- 
tured    decorations     were 
added      they  .  frequently 
took    the  form  of   imita- 
tions of  the  actual  festoons 
with  which  it  was  usual  to 
ornament  altars,  or  of  sym- 
bols, such   as   crania  and 
horns   of    oxen,    referring 
to  the  victims  sacrificed 
As    a    rule,     the    altars 
which  existed  apart  from 
temples    bore    the    name 
of  the  person  by  whom 
they  were  dedicated,  and 
the  names  of  the  deities  in  whose  service  they  wcrc;  »>r-  - 
not  the  name,  some  obvious  representation  of  the  dc.tf. 
Such  is  the  purpose  of  the'  figures  of  the  Muses  ononi-' 
to  them  in  the  British  Museum.     An  altar  was  retained  :^ 
the  service  of  one  particulargod,  except  where,  throa5lil^<- 
tradition,  two  or  more  deities  had  become  intimately  asso- 
ciated, as  in  the  cose  of  the  altar  at  Olympia  to  Diana  a^^ 
Alpheus  jointly,  or  that  of  Neptune  and  Ercchlhcas  h  ti« 
Erecktheum  at'  Athens,  and  others.  Such  deities  vt.'e stM 
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rSfiptofiot,  eacli  having  a  separate  part  of  the  altar,  if  we 
may  judge  from  that  at  the  Amphiareum  at  Oropos  (Pau- 
sanias,  i.  34,  2).  Deities  of  an  inferior  order,  who  were 
conceived  as  working  together — e.^.y  the  wind  gods — had 
an  altar  in  common.  In  the  same  way,  the  "unknown 
gods''  were  regarded  as  aninit,  and  had  in  Athens  and  at 
Olympia  one  altar  for  all  (Pausanias,  i  4,  4;  v.  14,  5; 
Acts  of  Apostles,  xvii.  18).  An  attar  to  all  tlie  gods  is 
mentioned  by  iEschylus  (Suppl.  ▼.  225).  Among  the  excep- 
tional classes  of  altars  are  also  to  be  mentioned  those  on 
which  fire  could  not  be  kindled  {$wfioi  Smpoi),  and  thdse 
which  were  kept  free  from  blood  (putfioi  6vaifia$croi),  of 
which  in  both  respects  the  altar  of  Zeus  Hypatos  at  Athens 
was  an  example.  The  ioTui  was  a  round  altar ;  the  coxapo, 
one  employed  apparently  for  sacrifice  to  inferior  deities  or 
heroes,  or  on  comparatively  unimportant  occasions,  as  was 
also  the  ara  among  the  Romans ;  though  ara  is  sometimes 
xiscd  with  the  same  signification  as  cUtare,  and  etymo- 
logically  would  have  the  same  meaning  if  it  is  correctly 
derived  from  dctp<»,  not  from  ardere;  while  altare  is  con- 
nected with  aUtts,  "  higL" 

iaa  Egyptian  altars  w&re  monoliths,  in  the  form  of  a  truncated 
cone  about  four  feet  in  height  Some  are  extant,  made  of 
granite,  others  of  green  basalt;  in  almost  every  case  they 
bear  hieroglyi^hical  inscriptions.  In  the  temple  of  Jupiter 
at  Babylon  there  was  an  altar  of  massive  gold.  Assyrian, 
Egyptian,  and  Persian  altars  were  either  square  or  oblong. 

k) ,  The  most  ancient  altars  of  which  any  record  has.  been 
preserved  are  those  mentioned  in  the  Bible.  As  sacrifice 
implies  an  altar,  there  must  have  been  altars  for  tliose  of 
Cain  and  Abel;  but  the  first  which  is  mentioned  is  that 
which  Noah  after  the  flood  "builded  unto  Jehovah"  (Gen. 
viii  20).  The  threrpatriarchs,  Abraham,  Isaac,  and  Jacob, 
are  repeatedly  said  to  have  huilt  an  altar  in  the  different 
parts  of  the  land  of  Canaan  in  which  they  sojourned ;  and 
though  it  is  not  stated  expressly,  yet  it  may  be  inferred 
from  there  having  evidently  been  a  place  where  Abraham 
was  accustomed  to  "stand  before  Jehovah"  (/WdL  rix.  27), 
that,  once  built,  it  remained-  during  the  whole  period  of 
the  encampment  at  the  particular  place,  and  was  frequently 
used  for  the  purpose  of  sacrificing. 

But  the  most  remarkable  altar  mentioned  in. the  book  of 
Genesis  is  that  which' Abraham  built  for  the  sacrifice  of 
his  son  Isaac,  from  which  we  glean  several  particulars 
relative  to  the  patriarchal  worship.  The  altar  was  evi- 
dently something  distinct  from  the  wood  by  whose  fire  the 
sacrifice  was  to  be  burnt,  for  Abraham  **  built  an  altar  and 
laid  the  wood  in  order,"  .which  he  had  brought  with  him 
from  iBoersheba,  as  if  he  could  not  count  upon  finding  it  at 
the  place.  The  victim  also  was'  bound,  laid  upon  the 
wood,  and  there  slain.  This  was  contrary  to  the  practice 
nnder  the  Levitical  dispensation^  when  the  fire  on  the  top 
of  the  altar  was  kept  continually  burning,  and  the  animal 
was  killed  before  being  carried  up  to  it;  but  it  is  pro- 
bably alluded  to  in  a  verse  of  the  Psalms,  which  has  g^ven 
much  trouble  to  commentator  .  who  have  tried  to  reconcile 
it  with  the  precepts  of  the  Mosaic  law — "  Bind  the  sacrifice 
with  cords  unto  the  horns  of  the  altar  "  (Ps.  cxviii  27). 
To  this  simple  patriarchal  ritnal  belong  also  the  rules 
about  the  construction  of  altars  -given  to  the  Israelites 
shortly  after  they  left  Egypt  (Exod.  xx.  24-26).  While 
sojuuming  in  that  country  they  do  not  seem  to  have 
offered  any  sacrifice  to  Jehovah,  till,  just  as  they  were 
leaving  it,  they  were  commanded  to  sacrifice  the.passover. 
ft  is  not  unlikely  that  they  might  have  despised  the  simple 
altars  of  their  forefathers,  and  tried  to  imitate  those  i^hich 
they  had  seen  in  Egypt,  as  they  so  soon  copied  their  late 
oppressors  in  a  still  graver  matter,  the  making  a  supposed 
likeness  of  the  Deity.  They  were  therefore  ordered  to 
make  their  altaxs  of  eortL    Stones  might  also  be  used, 


but  they  were  not  to  be  hewn,  nor  were  the  altars  to  be  so 
higli  as  to  require  the  offerer  to  go  up  by  steps  to  arrange 
the  sacrifices  upon  them. 

The  first  altar  that  is  mentioned  as  having  been  built 
after  these  directions  were  given,  was  the  one  for  the 
solemn  covenanting  sacrifice  between  God  and  the  Israelites 
(Ex.  xxiv.  4-8).  There  it  is  mentioned  that  Moses  "  buildod 
an  altar  under  the  hill,  and  twelve  pillars,  according  to 
the  twelve  tribes  of  Israel"  Its  being  under  the  hill 
may  have  been  a  significant  protest  against  tlie  prevalent 
heathen  error  of  localising  the  Deity  in  the  sky,  and  the 
twelve  pillars  or  rough  blocks  of  stone  appear  to  have  been 
a  principal  part  of  the  materials  used  in  constnicting  it 
They  may  be  compared  with  the  **  twelve  stoues,  according 
to  iJie  number  of  the  tribes  of  the  sons  of  Jacob,"  with 
which  Elijah  built  his  altar  on  Carmel  (1  Kings  xviii.  31). 
We  seem  to  learn  from  these  examples  that  when  an  altar 
was  to  be  constructed  for  a  special  occasion,  it  was  fitting 
that  it  should  bear  a  symbolism  of  all  in  whose  name  the 
sacrifice  was  offered.  It  is  to  be  observed  that  this  precept 
about  making  altars  of  earth  or  of  nnhewn  stones  was 
anterior  to  the  Levitical  ceremonial,  and  was  superseded 
by  it.  After  the  sin  of  making  the  golden  calf,  the  whole 
ceremonial  of  the  worship  of  the  Israelites  was  altered. 
Accordi^  to  the  new  ritual,  two  different  altars  were 
required,  and  they  were  permanent,  being  carried  about  in 
the  people's  wanderings,  and  replaced  by  others,  similar, 
but  larger  and  more  costly,  when  the  ark. was  placed  in 
the  temple  on  Mount  Moriah. 

.  The  first  of  these  altars  wa^  that  for  burnt  offerings. 
For  the  tabernacle  this  was  hollow,  made  of  boards  of 
shittim-wood,  covered  with  brass.  It  was  three  cubits  or 
about  five  feet  high,  and  ^ve  cubits  or  eight  feet  square. 
It  had  a  horn  at  each,  comer,  and  was  carried  about  by 
means  of  staves.  The  corresponding  altar  in  tbe  temple 
was  of  greatly  larger  dimensions,  t6n  cubits  or  about  18  feet 
high,  and  in  the  first  temple  20  cubits  square,  and  in  the 
second  24  cubits.  The  tradition  of  the  Jews  is,  that  it  was 
32  cubits  (about  50  feet)  square  at  the  base,  contracting  to 
24  at  the  top^  by  several,  ledges  round  it  at  different 
heights.  It  must  therefore  have  been  an  immense  struc- 
ture, and  though  called  "  an  altar  of  brass,"  was  probably 
built  of  stones,  and.  merely  covered  with  plates  of  that 
metal  From  the  'account  of  the  building  of  the  altar  in 
the  second  temple  given  in  1  Mace  iv.  45--47,  it  is  pro- 
bable that  it  cotisisted*  merely  of  XL  mass  of  masonry  of 
the  proper  form.  Ezekiel,  in  bis  vision  of  the  temple, 
gives  a  description  of  the  altar  of  burn^offcrings,  from 
wldch  we  learn  that  it  was  surrounded  by  several  ledges 
or  steps,  each  a  cubit  broad  The  uppermost  of  these 
was  two  cubits  (about  3  feet)  below  the  top  of  the  altar, 
so  that,  standing  upon  it,  the  priest  was  able  to  arrange 
the  sacrifice  upon  the  fire,  which  was  kept  always  burning, 
to  supply  it  with  fuel,  and  to  remove  the  ashes.  The 
lower  ledges  were  to  enable  him  to  sprinkle  the  blood  on 
the  sides  of  the  altar,  ^hich  (according  to  the  Levitical 
ritual)  was  sometimes  to  be  done  on  the  upper  part  of  the 
altar,  and  sometimes  on  the  lower  part  The  lowest  step 
is  said  to  have  had  a  raised  ledge^on  the  outside,  by  which 
the  blood  poured  upon  it  was  confined  till  it  ran  through 
a  hole  into  a  subterranean  pipe. 

One  of  the  most  difficult  questions  abont  the  Levitical 
altars  is  their  having  horns ;  for  these  do  not  seem  t#hava 
been  used'  in  that  ritual,  yet  they  are  specially  ordered  to 
be  made,  not  only  in  the  altar  of  burnt-offerings,  but  also 
in  that  of  incense ;  and  on  certain  solemn  occasions  they 
were  sprinkled  with  blood,  as  if  they  were  not  mere  append- 
ages or  ornaments  of  the  altar,  but  had  a  special  signi- 
ficance of  their  own.  From  the  way  they  are  spoken  of  in 
the  book  of  Exodus,  we  see  that  they  must  then  have  be?n 
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well  known,  and  it  might  almost  be  thought  that  they  were 
retained  from  th&  older  ritual,  according  to  which  thej 
were  used  to  bind  the  victim  that  was  slain  upon  the  altar. ' 

Xhe  second  temple  having  suffered  greatly  in  the  wars 
between  the  kings  of  Syria  and  Egyipi^  and  been  plundered 
by  the  Romans,  was  almost  rebuilt  by  Herod,  the  restora- 
tion occupying  forty-six  years.  The  altar  of  bumt-offering 
erected  then  is  thus  described  by  Josephus  LDe^BeU,  JtuL 
V.  5,  6)  : — *'  Before  this  -temple  stood  the  altar,  15  cubits 
high,  and  equal  both  in  length  ancl  breadth,  each  of  which 
dimensions  was  50  cubits.  The  figure  it  was  bmlt  in  veas 
a  square :  it  had  comers  like  horns,  and  the  passage  up  to 
it  was  by  an  insensible  acclivity  .from  the  south.  ^  It  tras 
formed  without  any  iron  tool,  nor  did,  any  icon  'tool  so 
much  a»  touch  it  at  any  time."  A  pipe  was  connected 
with  .the  south-west  horn,  through  which'  th^  blood  of  the 
victims  was  discharged  by  a'  subterraneous  passage  into  the. 
brook  Kedron.  Under  the  altar  was  a  cavity  to 'receive 
the  drink-offerings.  This  was  covered  with  a  marble  slab, 
and  cleansed  from  time  to  time.  On  the  north  side  of  the 
altar  several  iron  rings  were  fixed  to  fasten  the  victims. 
Lastly,  a  red  line  was  drawn  round  the  middle  of  the  altar 
to  distinguish  between  the  blood  that  was  to  be  sprinkled 
above  and  below  it 

The  second  altar  belonging  to  the  Jewish  wofehip  was 
the  aUar  ofineente,  the  golden  altar  (Ex.  zxx.  1).  It  was 
placed  in  the.  holy  place,  between  the  table  of  cmew-bread 
and  the  golden  candlesticL-  This  altar,  in  the  tabernacle, 
fwas  made  of  shittim-wood  overlaid  with  ^old  plates,  1  cubit 
in  lengtH  and  breadth,  and  2  cubits  in  height.  It  had 
horns  of  the  same  materials;  and  round  the  flat  surface 
was  ft  border  of  wrought  gold,  underneath  which  were  the' 
rings  to  receive  "  the  staves^  made  of  shittim-wood  overlaid 
with  gold,  to  bear  it  withal;"  (Esod.  xzx.  1-5;  Joseph. 
ArUiq,  in.  6, 8).  The  altar  in  Solomon's  temple  was  similar 
in  form,  but  made  of  cedar  overlaid  with  gold  (I  Kings 
VL  20).  It  is  a  question  whether  it  was  iiollow  -or  filled 
np  wiUi  stones,  the  construction  of  the  Hebrew  being  doubt- 
ful, but  the  former  supposition  appears  the  more  probable. 
The  altar  in  the  second  temple  was  taken  away  by  Antiochus 
Epiphanes  (1  Mace,  i  21),  and  restored  by  Judas  Maccabaeus 
(1  Mace.  iv.  49).  The  archangel  Gktbriel  stood  at  the  right 
side  of  this  altar  when  he  announced  the  birth  of  John 
the.  Baptist  to  Zacharias,  who  was  burning  incense  upon  it 
(LukeL  11);  and  it  is  alluded  to  in  the  vision  shown  to 
St  John  (Rev:  viiL  3),  where  it  is  immediately  "  before  the 
throne,"  the  veU,  wliich  under  the  Mosaic  dispensation 
had  separated  it  from  the  holy  of  holies,  having  been  rent 
asunder  at  the  crucifixion. 

On  this  altar  incense  was  offered  twice  eveiy  day,  and 
this  was  the  only  use  of  incense  under  the  Levitical  ritual; 
for  though  the  word  "censer"  is  repeatedly  used  in  our 
common  translation  of  the  Old  Testament,  neither  in  the 
Hebrew  noi:  the  Qreek  has  the  word  any  connection  with 
incense,  but  denotes  the  fire-pan  in  which  the  burning 
charcoal  was  carried  from  the  brazen  altar  to  be  emptied 
out  upon  that  of  incense.  The  true  equivalent  for  censer 
is  only  used  of  sinful  or  heathen  worship  (2  Chron.  xxvL  14; 
Eaek.  viil  11,  and  perhaps  2  Chron.  xxx.  14).  The  fire-  - 
pans  used  as  censers  in  the  story  of  Korah,  and  of  the 
atonement  subsequently  made  by  Aaron  burning  incense 
among  the-  people,  do  not  belong  to  the  Levitical  ritual, 
but  were  to  prove  whether  it  was  to  be  observed  or 
not 

^e  single  exception  to  the  exclusive  use  of  the  golden  \ 
altar  for  incense  was  on  the  great  day  of  atonement,  when 
the  high  priest  went*  into  the  holy  of  holies,  carrying  a'' 
fire-pan  containing  lighted  charcoal  from  the  great  altar, 
and  having  set  it  'down,  threw  incense  upon  it>  and  left  it 
for  some  time  before  the  ark   while  he  went  and  came 


back  once  and  again  to  sprinkle  it  wtk  the  blood  (i  the 
sacrifices.  This  fire-pan  is  according  called  a  gokiea 
censer  by  the  author  df  the  Epistle  to  the  Hebrews  (ul  4); 
bat  even  this  is  no  precedent  for  the  siringing  ootcis 
which  have  been  used  for  so  many  centuries  in  the  Utm 
churchaa  Incense^  indeed,  was  put  on  the  loaves  U  shew- 
bread  ;  tet  it  does  not  appear  that  it  was  burned  np^a 
that  table,  whjch  is  nowhere  called  an  altar.  More  pn>- 
bably,  when  the  loaves  were  taken,  away,  the  incente  ins 
burnt  on  the  proper  altac  But  the  shew-hread  was  w 
completely  sp^^  an  appointment  of  the  Mosaic  hUal 
that  It  is  impossible  to  daaa  it  among  sacrifices. 

Among  the  early  Christians,  alike  in  the  East  and  W^  C: 
that  on^  which  the  bread  and  wine  wjxe  put  in  the  cdebn-  lu 
tion  of  -the  Eucharist  appears  to  have  been  r^arded  u  an 
altar,  and  aooordingry  saorificial  words  vere  used  in  comKo- 
tion  with  it,  such  as  ''offering,^  "unbloody  sacrifice:*  It 
should  be  observed,  however,  that  the  Greek  fathers 
scarc'ely  ever  apply  the  word  fintfAo^  to  ChriskiaB  alt^ 
confining  themselves  to  Ovmaumipioy ;  while  in  the  West 
there  seems,  to  have  been  a  preference  for  aUart  ratlrer 
than  arOy  though  the  latter  term  is  often  found.  Ajs  ti» 
Ohristicms  generally- shrunk  from  discjowng  to  the  heatbts 
the  detluls  of  tiieir  worship,  their  enemies  used  to  tuX 
them  with  having  neither  temples  nor  altars,  sad  some  cf 
tluMpologiBts  admit  this ;  but  all  they  meant  by  this  v;:a 
that  they  had  no  such  altars  as  the  heathen  bad,  altui  for 
slain  beasts  and  for  the  burning  of  their  bodies. 

From  the  privacy  with  which  the  early  believos  bad  in 
meet,  their  altars  at  .first  would  naturally  be  simple  aid 
unobtrusive.  We  have  seen  that  the  Levitical  eltan  wm 
four^uare,  but  Chiistian  altars  seem' to  have  been  alva^ 
longer  than  they  were  broad,  and  to  liave  been  pbced 
^'athwart"  the  length  of  the  basilica  or  diuich,  so  as  to 
present  one  of  the  broad  sides  and  both  the  sacred  vessels 
to  the  eyes  of  the  great  body  of  the  worshippeia. 

There  does  not  seepi  to  have  ^)een  any  rule  as  to  tb 
material  of  which  altars  might  be  mada  At  first  tbej 
appear  to  have  been  mostly  of  wood,  as  being  easily  pro 
cured  and  fashioned..  But  when  the  persecutions  ctaid, 
and  the  Christians  b6gan  to  erect,  churches  for  woish^), 
there  seems  to  have  sprung  up  some  diyerai^  of  iiaee. 
each  province  following  its  own  traditional  custom,  vbu 
perhaps  was  affected  in  some  degree  by  the  nature  U  tts 
buildmg-stone  found  there,  and  the  use  commonly  mads 
of  .it  It  seems  that  in  ESgypt  and  the  region  afterwanii 
called  Barbaiy  the  altars  ^ere  of  wood ;  and  there  is  a 
tradition  that  this  was  also  the  case  originally  at  Bamf- 
On  the  other  hand)  in  the  latter  half  of  the  4th  oeotsiy, 
they  were  made  of  stone  in  Asia  Minor.  Early  in  the  6tii 
century  a  council,  held  at  Epaone  in  Burgundy,  ordercxi 
that  only  alUirs  made  of  stone  should  be  conseoated  vitl 
the  chrism,  which  shows  that  wooden  altars  also  were  sul 
made  in  that  province.  In  England  the  change  fromv>^ 
to  stone  seems  to  have  taken  place  about  the  time  of  tb: 
Norman  Conquest,  Wulfstan,  bishop  of  Worcester,  beit? 
mentioned  as  having  introduced  it  in  his  diocese.  ^^^^ 
doctrinal  significance  can  be  ascribed  to  the  change,  vlucl 
was  simply  in  keeping  with  the  greater  costliness  of  tk^ 
whole  structure,  when  the  cessation  of  ihe  inroads  of  thr 
Scandinavian  sea-kiiigs  allowed  the  na^ns  of  Westm. 
Europe  to  accumulate  Wealth,  of  which  a  portion  «^ 
dedicated  to  religion.  A  few  exceptional  instances  an 
mentioned  of  altars  of  silver,  and  they  were  sometioxs 
even  covered  in  part  with  plates  of  gold;. bnt  the  camut 
set  in  steadily  in  favour  of  stone  as  the  most.«ttifal>^« 
material,  and  by  degrees  the  legislation  of  the  Latin  chorcb 
on  this  point  grew  more  definite.  The  altar  could  onif  be 
of  stone ;  not  that  it  was  necessary  that  the  whole  stnd' 
tnra  should  be  so,  for  it  was  enough  if  there  was  a  sbb  ^ 
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ftone  on  the  fqp  higb  enongh  for  the  sacred  yessela.to 
stand'  upon ;  the  upper  face  of  the  altar  mnst  hicve  five 
crosses  incised  in  the  stone;  before  being  used,  it  must 
have  been  consecrated,  by  tiie  bishop  vdtk  the  ch^jsm^ 
aooQsding  to  the  ritual  prescribed  ii^  the  pontificaIfl|y  which 
by  degrees  gi^w  more  elaborate;  and  at  first  a  plain  crqsa^ 
and  afterwards  i^  cnicifiz,  was  placed  erect  upon  it 

At  the  Reformation  the  altars  in  churches  were  lookejl 
upon  as  symbols  of  the  old  Catholic  doctrine,  in  i  those 
countries  where  the  struggle  lay  between  the  Catholics  and 
the  "  Reformed  **  or  Galvinists,  who  on  this  point  went 
much  further  than  the  Lutherans.  In  England  the  name 
"  altar"  was  retained  in  the  Communion  Office  in  English, 
printed  in  1M8,  and  in  the  complete  EngUsh  Frayexfoobk 
of  the  following  year,  known  to  students  as  the  Eirst  Book 
of  Edward.  But  orders  were  giren  soon  after  that  the 
cJtars  should  be  destroyed,  and  replaced  b^  movable 
wooden  tables;  while  from  -the  revised  Frayer4>ook  of 
1552  the  word  ''altar''  was  carefully  ezpimged  The  short 
reign  oi  Maiy  reversed  all  this,  but  the  work  was  resomed  ] 
on  the  acoessios  of  Elizabeth,  and  has  been  carried  out  so ! 
thoroughly  that  the  ihdustiy  of  recent  antiquaries  has*oniy 
been  able  to  find  about  thirty  caseff. in  aH  England  '^here 
the  old  stone*  altar^abs  still  eidst,  and  of  these  tlhaX  at 
Arundel  is  ahnost  the  only  one  wMch  is  stiU  used. 

The  name  '^altaif''  has  been  all  along  retained  in  the 
Coronation  Office  of  the  kings  of . England,  where  it  ()c6ur8. 
frequentiiy.  It  was  also  recognised  in  the  canons  of  1640,-.^' 
and  an  important  change  wa»  then  made  in  the-*  posi- 
tion of  the  communion  tables,  which  has  become  universal,' 
tEjTOUghout  Uie  Church  ori^j^d.  In  .primitive  times^ 
the  position  of  the  Christian  altar  seems  to  have  been  such ' 
that,  like  the  Jewish  and  .patriarchal  altaxii,  they  could  be 
surrounded  on  aU  sides  by  the  worshippers,  ifhe  chair  of 
the  bishop  or  celebrant  was  on  their  west  side,  and  the 
assistant  clergy  were  ranged  on  each  side  of  him.  But  in 
the  Middle  Ages  the  altars  were  phiced  against  the  east  wall 
of  the  churches,  or  eke  a  screen,,  called  a  reredoi  (generally 
■much  decorated  with  carving),  vras  erected  close  to  the  east 
of  the .<dtar,so >as  to  cut  off  any.one  on  that  side  from 
Joining  ii^^the  worship,  and  ;the  celebrant  was  brought 
round  ^to^tbe  west  side,  :to. stand  between  the  people  and 
the  altar,;  ^hile  there  were  <oftea  curtains  on  the  north 
and  south&sUes.  "Wben  tables  were  substituted  for  altars 
in  the  English  ^churches,  these  Were  not  merely  movable, 
.but  at  the  administration  of  the  Lord's  Supper  were  actually 
juored  into  the  body  of  the  church,  and  placed  table-wise 
as  it  was  called--4;hat  is,-wlth  the  long  sides  turned  ta  the 
nortl^and  south,  and  the  narrow  ends  to  the  east  and 
west — ^the  officiating  dergjm&n  standing  at  the  north  side. 
In  the  time  of  Archbishop  Laud,  however,  the  present 
practice  of  the  Church  of  England  was  introduced.  The 
eonimuaion  table,  though  still  of  wood  and  movable,  is,  as 
a  mattei^  of  fact,  never  moved  ;*  it  is  placed  altar-wise — 
thtft  is,  with  its  longer  aids  runnifig  north  and  south,  and 
close  against  the  eab't  wall,  vrith  for  the  most  part  a  rertdos 
bdiind  it ;  it  is  also  fenced  in  by  rails^  vrithin  which  the 
laity  do  not  enter. 

When,  under  the  superintendence  and  partly  at  the 
diarge  of  the  Camden  Society,  the  church  of  Saint  Sepul- 
chre at  Cambridge,  founded  1101,  was  restored,  a  stone 
altar,  consisting  of  a  fiat  slab  vesting  upon  three  other 
upright  slabs,  was  presented  to  the  parii3h,  and  set  Up  in 
the  church  at  the  east  wall  of  the  chemcel*  This  drcum- 
stance  was  brought  before  the  Court  ol  Arches  in  1845, 
and  Sir  H.  Jenner  Fust  (Fatdkner  v.  Lichfield  and  Steam) 
ordered  it  to  be  removed,  on  the  ground  that  a  stone  struc- 
ture so  weighty  that  it  could  not  be  moved,  and  seeming 
to  be  a  mass  of  solid  masonry,  was  not  a  communion-table 
vithin  the  meaning  of  the  Church  of  Enghind.   No  attempt 


has  been  made  to  obtain  ar  ref  en»l  of  this  judgment ;  but. 
from  other  decisions  some  infer  thaf  oiily  such  alfeua  aa 
cannot  also  be  conaiddred  as  tables  are  forbiddaL 

Few  particulars  have  c%>me-  down  to  us  regardin|p  the 
oonstruction  of  the  wooden  altars  used  by  the  Christian 
CSiurch  in  early  times,  except  ihat  several  drcomstanoes 
indicate  that  they  were  hollow.  Gx^oiy  el  Tours  applies 
the  word  ''area''  ix  ''chest"  to  them;  and  in  other  cases 
they  must  have  been  ^mply  like  ordinary  tables  sujgporied 
by  legs,  since  we  read  of  persons  taking  refuge  beneath: 
them.  There  is  nothing,  therefore,  either  in  the  Hiatter 
or  the  form  of  the  ordinary  English  communion4abl«B,  to 
prevent  them  serving  as  altars..  The  stone  altan  at  first 
were  probably  only  one  or  more  blo^  of  rough  hewn 
stone;  but  by  degrees  they  were  ornamented,  and  this 
produced  two  difierent  types.  Either  the  altar  remained 
a  solid  mass  of  masonry,  but  had  its  front  ri<±ly  panelled 
(in-  later  times  it  had  figures  in  bas-relief);  or  the  upper 
slab  was  supported  by  from  one  to  five  columns,,  often  of 
highly-polished  stone.  It  was  in  the  IGth  centiuy  that  a 
new  f adiion  was  introduced  in  France,  according  to  wlfidf 
the  altar  was  regarded  as  being  itself  atomb  or  sarcophagus, 
and*  to  which  are  due  the  ui^sightly  altars  which  now  dia^ 
figure  the  wonderfully  beautiful  medisBval  churchetf  of  tB&t 
country.  So-compljBte  was  the  chai^ga,  that  now,  perhaps] 
there  are  not  more  ancient  altars-  in  France  tlAur  thdre  are 
in  England. 

In  early  timesi^  before  thtf  alfan  were  placed  close  fo  the 
eiCst  wall  or  to  a  laige'  f^^rectoff,  they  were  often  surmounted 
.by  A  canopy  or  baldacchino,  supported*  by  four  pillam  rising 
from^  the  ground  just  beyond  the  coibers  of  the  «ltar. 

At  first  there  was  but  one  altar  in  a  church;  but  for 
many  centuries  this  rule  has  been  disregarded  itf  thtf  Latm 
churches,  and  almost'  eveiy  large  ehuroh*  contains  several 
altaife  dedicated  in  honCur  of  different  saiiits,  and  sometimes 
appropriated  to  the  use  of  particular  guilds,  oi  endowed  for 
a  series  of  masses  for  the  repose  of  the  founder.  These, 
however,  must- not  be  confounded  with  the  principal' altar, 
called  the  high  altar  or  ftu^irt  OMUel,  situated  towards,  the 
east,  end  of  the  choir  or'thanoeL  A  few  cases  occur  whevs 
there  are  two  high  altars,  the  second  being  phtoed  near  the 
west  end  of  the  church. 

Altars  are  "vested"  during  service;  that  is,  covered 
with  cloths  of  various  kinds.  There  is  often  a  frontal, 
richly  embi'oidered,  whose  colour  depends  upon  the  eodesi- 
estical  season  or  tiie  particular  festival ;  but  in  all  cases 
the  uppermost  cloth  on  the  top  is  of  Unen,  to  represent 
tfa&t  in'  which  the  body  of  the  Lord  was  wrapped  in  the 
sepulchre. 

Since  the  age  of  Bede,  portable  altars  have  been  used  in 
the  Latin  Church ;  4)ut  the  East  has  never  adopted  them, 
and  they  quite  put  out  of  sight  the  symbolism  of  the  form 
of  an  altar.  They  consist  simply  of  a  small  slab  of  stone, 
large  enough  to  support  the  chalice  and  patlsn.  This  must 
bear  the  incised  crosses  and  must  have  been  consecrated 
by  the  bishop.  They  may  be  carried  about  on  a  journey 
by  a  bishop  or  priest  in  a  heathen  or  heretical  country,  as 
now  it  is  not  allowed  to  say  mass  except  on  srduly  conse- 
crated altar,  and  they  aro  also  used  in  oratories  attached 
to  private  houses. 

Those  who  wish  tb  investigate  the  matter  further  may 
be  referred  to  the  standard  works  on  church  ritual  and 
ecclesiastical  architecture.  For  the  altars  of  the  Israelites, 
much  information  will  be  found  in  lightfoof  s  two  treatises 
on  the  Temple  Service,  and  in  Carpzov's  notes  ta  his'  trans- 
lation of  Godwin's  Maies  and  Aarcnt  Christian  altars  axe 
described  by  Bona,  Martenc^  and  Bingham ;  but  the  stand- 
ard  work  on  the  subject  is  probably  that  by  the  Lu^ieran 
Voigt,  published  afterhis  death  by  J.  A.  Fabricius.  Near^ 
twenty  years  ago  «n  Essay  on  Christian  Altars,  l^  Laib^ 
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and  Schworts,  appeared  at  Rottenborg ;  wliile  for  France, 
the  Abbd  Tluers*  Dissertation  on  the  subject  is  full  of 
carious  information,  like  all  hi^  works.  Drawings  of 
medieval  altars  which  have  been  preserved  will  be  found 
in  many  works  oa  architectura  Parker's  Glossary  gives 
the  most  noticeable  preserved  in  England ;  but  the  Dio- 
tionnaire  de  CAr^^^iecttar  •  of  Vioilet  le  Due  is  much 
superior,  and,  with  its  beautiful  illustrations  and  careful 
descriptions,  has  nearly  exhausted  the  subject  so  far  as 
regaf<&  French  examples,  to  which  it  ia  almost  exclusively 
confined.  (a.  H.  P.) 

ALTDORF,'  or  Altorp,  a  town  in  Switzerlaiid,  capital 
of  the  canton  of  Uri,  situated  at  the  northern  end  of 
the  pass  of  St  Gotthard,  near  the  lake  of  Lncerofe.  It 
contains  the  oldest  Capuchin  monastery  in  Switzerland, 
but  is  otherwise  of  little  interest,  except  as  the  place  pointed 
out  by  tradition  where  William  Tell  shot  the  apple  from 
bis  son's  head.  The  lime  tree,  under  which  it  is  allied 
the  boy  stood,  has  disappeared,  but  a  fountain  still  marks 
the  spot  There  is  also  an  old  tower,  with  rude  frescoes 
commemorating  the  feat  Bilrglen,  a  Tillage  in  the  neigh- 
bourhood, is  Tell's  reputed  birthplace.  Popuktxon,  2724. 
*  ALTDORFER,  Albbbcht,  a  pamter  and  engraver  of 
the  early  German  school,  was  bom  at  Regensburg,  not 
later  than  1480,  and  died  in  1538.  His  paintings  are 
remarkable  for  mmute  and  careful  finish,  and  for  close 
study  of  nature.  The  most  important  of  Uiem  are  to  be 
found  in  the  Pinakothek  at  MumcL  A  representation  of 
the  battle  of  Arbela,  included  m  that  collection,  is  usually 
considered  his  chief  work.  His  engravmgs  on  wood  and 
copper  are  Teiy  numerous,  and  rank  next  to  those  of 
Albert  Diirer. 

ALTENBURG,  a  town  in  Germany,  capital  of  the 
duchy  of  Saxe-Altenburg,  situated  near  the  nver  Pleisse, 
about  24  miles  south  of  Leipsic  The  town,  from  its  hilly 
position,  is  irregularly  built ;  but  many  of  its  streets  are 
wide,  and  contain  a  ntimher  of  large  and  beautiful  build- 
ings. Its  ancient  castle  is  picturesquely  situated  on  a  lofty 
rock,  and  is  memorable  as  ihe  place  from  which,  in  1455, 
Kuns  von  Kaufungen  carried  off  the  young  princes  Albert 
and  Ernest,  the  foui^ders  of  th^  present  royal  afid  ducal 
families  of  Saxony.  Altenburg  b  the  seat  of  the  higher 
courts  of  the  duchy,  and  possesses  a  cathedral  and  several 
churches,  a  gymnasium,  a  library,  a  gallery  of  pictures  and 
a  school  of  art,  several  elementary  schools,  an  infirmary, 
and  various  learned  societies.  There  is  considerable  traffic 
in  grain  and  cattle  brought  from  the  surrounding  district ; 
twice  a  year  there  are  large  horse  fairs ,  and  the  book 
trade  is  extensive.  Cigars,  woollen  goods,  gloves,  hats, 
and  porcelam  are  among  the  chief  manufactures.  Popula- 
tion (1871),  19,966 

ALTEN  GETTING,  or  Altoktting,  a  small  market 
to?m  in  Upper  Bavaria,  situated  on  the  Mom,  not  far  from 
its  junction  with  the  Inn.  It  has  long  been  famous  as  a 
place  of  pilgrmiage  to  which  Roman  Catholics  resort  in 
very  large  numbers,  especially  from  Austria,  Bavana,  and 
Swabia,  on  accoimt  of  a  celebrated  image  of  the  Virgin 
Mary  in  one  of  the  churches.  Another  church  contains  the 
tomb  of  Tniy.     Population,  1500. 

ALTENSTEIN,  a  castle  upon  a  rocky  mountain  in 
Saxe-Meiningen,  on  the  south-western  slope  of  the  Thiir- 
inger  Wald,  not  far  from  Eisenach.  It  is  the  summer 
residence  of  the  dukes  of  Meiningen,  and  is  surrounded 
by  a  noble  park,  which  contains,  among  other  objects  of 
interest,  a  remarkable  underground  cavern,  500  feet  long, 
through  which  flows  a  large  and  rapid  stream.  Boniface, 
^e  apostle  of  the  Germans,  lived  and  preached  at  Alten- 
Btein  in  724 ;  and  near  the  castle  is  the  place  from  which, 
in  1521,  Luther  was  seized,  to  be  carried  off  to  the  Wart- 
bur^     There  used  to  be  an  oli  beech  called  "  Luther's 


tree,"  which  association  connected  widi  the  RefoDocr,  kt 
it  was  blown  down  in  1841,  and  a  small  moaaocBtcow 
stands  in  itS'^ilsce. 

ALTIN,  a  lake  of  Sibena,  which  gives  rise  to  the  Blja, 
one  of  the  head  streams  of  the  Obi,  is  dtuated  among  tte 
Altai  mountams,  320  miles  south  of  the  city  of  Tomsl 
It  is  about  80  miles  long,  and  its  greatest  breadth  is  iUz: 
50  miles ;  but  the  large  quantities  of  melted  snow  nbich 
flow  down  from  the  surrounding  mountains  make  it  hm 
in  summer  than  in  winter  It  is  remarkable  tkt  u 
wiflter  the  northern  part  is  frozen  so  hard  as  to  be  passable 
on  sledges,  while  the  southern  is  never  covered  with  ice. 

ALTING,  Hbinricb,  a  German  divine,  was  bora  -J 
Embden  in  1583.  His  father,  Menso  Alung,  was  mmisisf 
of  Embden,  and  early  destined  his  son  to  the  same  pro- 
fession. He  studied  with  great  assiduity  and  success  2; 
the  universities  of  Herbom  and  Groningen.  In  1608  U 
was  appointed  tutor  of  Fredenck,  afterwards  elector  pabure, 
at  H^elbei^a;,  and  m  1612  accompaiued  him  to  tc^rjL 
Returning  m  1613  to  Heidelberg  after  the  mamage  of  ^h 
elector  with  the  Princess  Elizabeth  of  England,  Le  v^ 
appomted  professor  of  theology,  and  m  1616,  director  i 
the  Collegium  Sapientice,  In  1618,  along  with  Scult^fti:?. 
^he  represented  the  umversity  in  the  synod  of  Deri  Wbr. 
Count  Tilly  took  the  city  of  Heidelberg,  and'  bsded  <' 
over  CO  plunder,  Alting  found  great  difficulty  In  e&ap.c: 
the  fury  Of  the  soldiers.  He  first  retired  to  Schon: Iri 
but  in  1623  he  removed  with  his  family  to  Embden.  j^: 
afterwards  followed  to  the  Hague  bis  late  pupU.  the  Ekxr 
Fredeiick,  who  had  been  compelled  to  flee  from  lus  &» 
kingdom  of  Bohemia.  Such  was  the  regard  this  prxe 
had  for  Alting  that  ha'made  him  preceptor  to  his  ekv: 
son,  and  prevented  him  from  accepting  the  ehvgs  '• 
the  church  at  Embden,  and  likewise  a  prolessoiship  i: 
the  university  of  Franeker.  In  1 627,  Alting,  with  tSLt 
difficulty,  obtained  leave  from  his  patron  to  remore  v. 
Groningen,  where  he  was  appointed  to  the  chair  of  dinLC; 
and  there  he  continued  to  lecture,  with  increasing  rept-~ 
tion,  until  his  death,  which  took  place  in  1644.  Aitisg*^ 
a  man  of  great  ability  and  extensive  learning.  Aac:: 
the  productions  of  his  pen  are: — Nota  in  Dwid»F^ 
bUmatum  Jacobt  Bekm,  Heidelbei^g,  1618;  SenftaT^- 
gica  Heidelber^ensia,  Amst  166^  £x^guu  in^u^: 
Cof^essionis,  Amst  1647. 

ALTING,  Jacob,  son  of  the  preceding,  was  bon  i( 
Heidelberg  in  16 1 8.  He  studied  theology  and  the  Oiist:- 
languages  at  Grdningen,  and  in  1638  he  put  himself  usd:' 
the  tuition  of  a  Jewish  rabbi  at  Embden.  In  164C  et 
went  to  England,  and  was  admitted  to  derical  orders  bj  I: 
Prideaux,  bishop  of  Worcester;  but  an  offer  of  the  Hebrt^ 
prcfessorsliip  in  the  university  of  Groningen  induced  i^ 
to  'etum  to  Holland  in  1643.  In  1 667  he  was  appoctni 
prcfessor  of  theology  in  the  university.  In  this  0^^'^ 
gave  great  offence  to  his  colleague,  ^rnuel  DesD&rE'i.-J 
his  disuse  of  the  scholastic  method  of  teaching.  D^^'^'*' 
preferred  a  charge  of  heresy  against  him;  but  the  dic^- 
at  Leyden  pronounced  that  Alting  was  not  gmltyoi^; 
thing  more  senous  than  imprudent  fondness  forinoo^i*^ 
Alting  died  of  a  fever  in  1G79.  The  fondness  vbc: -'• 
showed  for  rabbinical  leammg  gave  birth  to  the  geceri "? 
port  that  he  was  inclined  to  b^me  a  Jew.  His  opit:.:- 
which  seem  to  have  excited  more  general  attention  '^^ 
they  deserve,  may  be  seen  in  his  writings,  which  ^'^ 
collected  a  few  years  after  his  d^th,  and  published  u 
five  volumes  folio,  by  his  pupil,  the  well-known  Ruth:-^' 
Bekker. 

ALTON,  a  town  of  Hampshire,  on  the  Wey,  1  •  ^-* 
E.  of  Winchester,  and  47  S. W  of  London  by  road  -)  tJ 
London  and  South- Western  Railway  it  li^SO  mihsirtJ 
London.     Large  markets  and  fairs  are  held  for  com,  i-  - 
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cattle,  and  slieep;.  and  tlxe  town  contains  some  highly 
reputed  ale  breweries,  besides  paper  manufactories  and  an 
iron  foundry.  The  church,  a  fine  old  building,  was  the 
scene  of  a  fierce  €OiUBiiot  between  the  royalist  and  parlia^ 
mentazy  troops  in  1643.    Population  in  1871,  4092. 

ALTON,  a  town  ii^  Jiadison  county,  Illinois,  United 
States,  stands  on  a  h^h  bluff  on  the  left  bank  of  the 
Mississippi,  21  miles  above  St  Louis,  and  8  above  the 
mouth  of  the'  Missouiit'  It  is  a  place  of  considerable 
importanec^  and-  canies  on  a  thriving  export  trade  in  the 
produce 'of  the '  surrounding  country — grain,  hay,  fruit, 
coal,  and  lime!  It  has  an  excellent  wharf,  and  good  means 
of  oonummication  by  cailway,  the  two  great  lines  from 
OhitBgo  aad  IjidiaaopoSs  having  their  jnaetioD  at  Ahoa. 
The  town  contains  a  Boman  Catholic  cathedral,  about  ten 
other  churches  beloni^g  to  various  sees,  and  several 
schoola  It  has  abo  a  printing  trade,  with  daily  and 
w<)ekiy  nawspapera.    Population  in  1870, 1 665. 

ALTON  A,  the. richest  and  most  popul<us  city  of  the 
Prtaian  province  of  SchleewigrHolstein,  is  situated  on  the 
nonh  bank  of  the  Elbe,  so  close  to  Hambuig  that  the  two 
citira  are  virtually  oneii  The  rise  of  Altont  to  its  present 
position  has  been  rapid,  at  least  for  a  contir.ental  city,  and 
IB  mainly  due  to  the  fostering  care  of  the  Dejush  govern- 
ment, who  estabEBhed  it  as  a  rival  to  Hamburg.  In  1640, 
when  it  became  the  property  of  Denmark,  it  was  a  small 
fishing  village;  in  18171  it  contained  74,131  inhabitanta 
After  the  war  of  1864  it  ceased  to  belong  to  Denmark, 
and  eventnally  became  part  of  Prussia,  although,  with 
Hamboig^  it  is  not  included  in  the  ZoUverein.  It  carries 
on  a  large  trade  wilii  Britain,  France,  the  West  Indies, 
and  other  oountries;  but  it  has  by  no  means  succeeded  in 
depriving  Hambuig  of  its  commercial  pre-eminence — great 
part  of  the  business  of  Aitona  being,  indeed,  transacted 
on  the  Hamburg  exchange.  Tobacco  is  probably  the  chief 
manufacture,  but  there  are  also  breweries,  tanneries,  oil- 
works,  8oi^W(5ikm  and  linen  factoriea.  Altona  is  a  well* 
built  modem  towiii  really  dating  from  1713  (wheji  the 
8wedea  burnt'  it  to  the  ground),  with  a  higher  situation 
than  that  of  Hamburg,  and  consequently  a  purer  and 
healthier  atmosphere.  It  contains  an  observatory  of  some 
celebrity,  several  churches,  two  synagogues,  a  gymnasium, 
and  an  infirmary.  It  is  the  terminus  of  the  Altonaffiel 
Bailway,  which  places  it  in  connection  witb  the  principal 
towns  of  Schleswig-Holstein. 

ALTOONA,  a  town  of  the  United  States,  in  Blair  county, 
Pennsylvania,  on  the  Central  Railway,  244  miles  west  of 
Philadelphia,  situated  near  the  eastern  base  of  the  Alle- 
ghany Mountain,  where  the 'railroad  begins  to  ascend  it 
It  contains  extensive  locomotive  and  railway  carriage  manu- 
factories belonging  to  the  Pennsylvania  Central  Railway 
Company.  Near  Altoona  is  the  famous  "Horse  Shoe 
Bend,"  where  trains  of  l>ut  ordinary  length  are  seen  to  be 
motring  in  opposite  directions  at  the  same  tima  The  line 
of  railway,  in  its  ascent  between  Altoona  and  Cresson, 
winds  round  the  side  of  the  mountain,  affording  some  of 
the  finest  mountain  scenery  on  the  continent  Population 
in  1870,  10,610. 

ALTO-RILIEVO  (high  rdief)  is  the  term  applied  to 
Bcnlptnre  that  projects  firom  the  plane  to  which  it  is  attached 
io  the  extent  of  more  than  one-half  the  outline  of  the 
principal  figures.  It  is  thus  distinguished  from  hawHrUievo^ 
in  which  £ere  is  a  greater  or  less  approximation  to  the 
pictorial  method,  the  figures  being  made  to  appear  as  pro- 
jecting more  than  half  their  outline  without  actuaUy  doing 
so.     See  Relief  and  Scttlptuke. 

ALTRINQHAM,  or  Altrincham,  a  market  town  in 
the  north  of  Cheshire,  8  miles  south  of  Manchester,  with 
which  it  Ib  connected  by  railway.  It  is  a  neat,  clean  place, 
surrounded  by  villas  of  Mandiester  manufacturers,  who 


are  attracted  by  its  healthy  climate  and  pleasant  situation. 
It  has  no  pansh  church,  but  there  is  a  chapel  of  ease 
belonging  to  the  parish  of  Bowdon,  in  which  it  is  situated^ 
and  fdso  a  Roman  Catholic  and  several  dissenting  places 
of  worship.  Tarn,  worsted,  and  cotton  are  the  chief 
manufactures;  and  large  quantities  of  fruit  and  vegetables 
are  sent  to  thp  Manchester  market  Population  in  1871, 
8478. 

ALUM,  a  compound  salt  employed  in  dyeing;  and 
various  other  industrial  processes.  It  is  soluble  in  water, 
has  an  astringent,  ad^,  and  sweetish  taste;  reddens  vega^ 
table  blues,  and  aystaUisee  in  regular  octahedrons.  When 
heated,  it  fiqnefies;  and 'if  the  beat  be  continued,  the 
vater  of  crystallisation  is  driven  off,  the  salt  f rothes  and 
swells,  and  at  last  a  white  matter  remains,  known  by  the 
name  of  burnt  alum. 

Its  constituents  are  sulphuric  add,  alumina,  an  alkali, 
and  water.  The^  alkali  may  be  either  potcuh,  toda,  or 
ammonicu  Hence  tiiere  are  three  ^tinct  spedes  of  alum, 
depending  upon  the  nature  of  the  alkali  which  each  con- 
taina  PoUuh  alum  (in  which  the  alkali  is  potash)  is  the 
common  alum  of  this  country,  although  both  soda  alum 
and  ammoniacal  alum  are  manufactured  The  term  alum 
is  now  used  in  chemistry  as  a  generic  one,  and  is  applied 
to  the  class  of  double  salts  formed  by  the  union  of  the 
sulphates  of  alumina,  chromium,  or  iron  wiih  the  sulphates 
of  the  alkalies.  The  composition  of  the  ordinary  potash 
ahmi  is  represented  by  the  formula  A1K(S0J,-  12H,0. 

The  progress  made  by  chemists  in  the  discovery  of  the 
constitution  of  alum  was  very  slow.  The  species  first 
investigated  was  potash  alum.  That  it  contained  sulphuric 
add  as  a  constituent  was  known  even  to  the  alchemists. 
Pott  and  Marggraff  demonstrated  that  alumina  was  another 
'constituent  Pott,  in  his  LUhogeognoda^  showed  *  that 
the  earth  of  alum,  or  the  predpitate  obtained  when  an 
alkali  is  poured  into  a  solution  of  alum,  is  quite  different 
from  lime  and  chalk,  with  which  it  had  been  confounded 
by  StahL  Marggraff  went  much  farther.  He  not  only 
showed  that  alumina  is  one  of  .the  constituents  of  alum, 
but  that  this  earth  possesses  peculiar  properties,  ip  different 
from  every  other  substance,  and  is  one  of  the  ingredients 
in  comnrnn  clay  (<'  Experiences  faites  sur  la  Terre  d'Aiun," 
Marggraff's  Opusc  iL  111).  Marggraff  showed  likewise, 
by  many  experiments,  that  crystals  of  alum  cannot  ba 
obtained  by  dissolving  alumina  in  sulphuric  add,  and 
.evaporating  the  solutiona  The  crystals  formed  are  always 
soft,  tmd  quite  different  in  thdr  appeEuance  from  alum 
crystals.  But  when  a  solution  of  potash  or  ammonia  la 
dropt  into  this  liquid,  it  immediately  deposits  perfect 
crystals  of  almn  ("  Sur  la  R^gt^n^ration  de  I'Alun,"  Marg- 
gxaff's  Opuic.  VL  86).  He  mentions  Ukewise  that  manu- 
facturera  of  alum  in  general  were  unable  to  procure  the 
salt  without  a  similar  addition,  that  at  first  it  had  been 
customaiy  to  add  a  quantity  of  putrid  urine,  and  that 
afterwards  a  solution  of  carbonate  of  potash  was  sub- 
stituted in  its  place.,  But  ^bsequent  chemists  do  not 
seem  to  have  paid  much  attention  to  these  important 
observations  of  Marggraff:  they  still  continued,  without 
any  rigid  examination,  to  consider  alimi  as  a  sulphate  of 
alumina. 

Berg^Doann  indeed  had  observed  that  the  addition  of 
potash  or  ammonia  made  th^  alum  ciystallise,  but  that  the 
same  effect  was  not  produced  by  the  addition  pf  soda  or  of 
lime  ("  De  Confcctione  Aluminis,"  Bergmann's  Opu9c.  i  225). 
He  had  observed  likewise  that  sulphate  of  potash  is  fre- 
quently found  in  alum.  He  decomposed  the  solution  of 
alum  by  means  of  a^^nonia,  evaporated  the  filtered  liquid 
to  dryness,  and  exposed  the  residue  to  a  red  heat  A 
quantity  of  sulphate  of  potash  often  remained  behind  in 
the  crucible  ((6id,  p.  326).     From  these  facts  he  drew 
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the  ooncluaion  'Ih&t  sulpimte  of  potash  readily  atmbines 
with  sulphate  of  alaminiL 

After  Klaproth  had  diacovered  the  existence  o£  potash 
as  an  ingredient  in  UucUe  and  lepidolite,  it  occurred  to 
Vauquelin  that  it  was  probably  an  ingredient  likewise  in 
many  other  minerals.  He  recollected  that  alunr  crystals 
often  make  their  appearance  during  the  analyses  of  stony 
bodies;  and,  cbnsiaering  that  alum  cannot  }A  obtained 
in  crystals  without  the  addition  of  potash,  he  began  to 
suspect  that  this  alkali  constituted  an  essential  ingredient 
in  the  salt  A  set  of  experiments,  undertaken  on  purpose 
to  elucidate  this  important  point,  ^oon  satisfied  hun  tliat 
ids  conjecture  was  well-founded.  Accordingly,  in  the 
year  1797  he  published  a  dissertation  demonstrating  that 
alum  is  a  double  salt,  composed  of  sulphuric  acid,  alumina, 
and  potash  {AnnaUs  de  ChimU,  zxii.  253).  Soon  after, 
Chaptal  published  the  analysis  of  four  different  kinds -of 
alum,  namely,  Roman  alum,  Levant  alum,  British  alum^ 
And  alum  manufactured  by  himself.  Thiti  analysis  led 
to  the  same  result  as  that  of  Vauquelin  {Ann,  de  Chim, 
XBL2S0). 

Since  uiat  time  alum  has  been  admitted  by  chemists  to 
be  a  triple  salt,  and  yarioos  analyses  of  it  have  been  made 
to  determine  its  constitoents.  Vauquelin  {Ann.  de  Chim, 
L  167),  Thenard  and  Roard  (t&uf.,  torn.  lix.  72),  Curaudau 
(Jdurnal  de  Phpetque,  IzriL  1),  uid  BerzeHus  {Ann,  de 
Chdm,  Ixzxii  258),  sucoessively  published  the  results  of 
their  experiments.  These  analyses  gradually  l4d  to  an 
accurate  knowledge  of  the  composition  of  this  salt 

One  of  the  most  remarkable  differences  between  the 
three  species  of  alum  is  the  solubility  of  each  in  water. 
At  the  temperature  of  60%  100  parts  of  water  dissolTO— 

9*87  parts  of  ammoniacal  alom, 
14'79  pert!  of  potash  alum, 
827*6  parti  of  Bods  alum. 

This  great  solubility  of  soda  alum  renders  tlM  manofactore 
of  it  very  difficult  It  does  not  easily  ciystaUise;  indeed, 
when  the  weather  is  hot,  crystals  of  it  can  hardly  be 
obtained.  Its  great,  solubility  would  render  it  more  oon* 
Tonient  and  more  economical  for  dyers  and  calioo-printers, 
provided  it  could  be  furnished  at  the  same  rate  with 
common  alum.  But  the  greater  difficulty  attending  the 
making  of  it  would  probably  prevent  it  from  being  8ale> 
able  at  a  price  sufficiently  low  to  make  it  available  as  a 
mordant 

Soda  alum  was  first  mentioned  by  Mr  Vl^ter  in  1810, 
in  his  account  of  the  Whitby  alum  processes  (Nicholson's 
Jour,  XXV.  pp.  254,  255);  but  before  that  time  it  had 
been  made  by  Mr  Charles  Macintosh  of  Crossbasket  Mr 
WiUiam  Wilson,  at  Hurlet,  near  Glasgow,  afterwards  made 
it  in  considerable  quantitiea  Specimens  of  it  have  been 
sent  by  Dr  Qillies  from  the  neighbourhood  of  Mendosa, 
in  South  America,  where  it  occurs  native  in  considerable 
quantity. 

These  three  different  bpecies  of  alum  differ  also  some- 
what from  each  other  in  their  specific  gravities,  which  are 
as  follows: — 

Ammpniacal  alum. V56 

Potasnalam 176 

Soda  alum..; « 1-88* 

The  word  o/umm,  which  we  translate  alum,  occurs  in 
Pliny's  Na^ral  History.  In  the  15th  chapter  of  his  35th 
book  he  gives  us  a  detailed  description  of  it  By  com- 
paring this  with  the  account  of  <mnmjp(a  given  by  Diosco- 
ndes  m  the  128d  chapter  of  his  5th  book,  it  is  obvious 
that  the  two  are  identical     Pliny  informs  us  that  alumcn 

fW^'^/^i?"*  ^^^  '^^^^  K^'^^y  *•  *»««  8*^«n  ^««  tli«  n■«^^ 
lI^-Sl '^J?!?  ^i  ®^  ^""^  "^  ***«  "^^  o'  MendofflL  It  contains 
««*  water,  aod  tfaerBfore  Is  probaUy  baaTiar  than  oommon  ioda  alma. 


was  found  natmally  in  the  earth.  He  calls  it  tdn^ 
terroB.  Diffarent  snbstanoes,  he  inloims  us,  wen  dii* 
tinguished  by  the  name  of  alumen;  but  they  ven  all 
characterised  by  a  certain  degree  of  astringoicy,  asd  ven 
aU  employed  in  djreing  and  medicine.  T^  UghtH<ob\irai 
alumen  was  useful  in  brilliant  dyes,  the  dark-coloured  oqIt 
in  dyeing  black  or  reiy  dark  colours.  One  apedei  vast 
liquid,  which  was  apt  to  be  adulterated  ^  butvhea  pun 
it  had  the  property  of  striking  a  black  with  the  juice  of 
the  pomegranate.  This  property  seems  to  diarsitoiae  t 
solution  of  sulphate  of  iron  in  water.  It  is  quite  obTious 
that  a  solution  of  our  ^um  would  possess  no  such  property. 
Pliny  says  that  there  ia  another  kind  of  alum  whk^  the 
Greeks  call  eehisCoe.  It  forms  in  white  threads  upon  th« 
surface  of  certain  stones.  FroEBi  the  name  eckutoi,  asd 
the  mode  of  formation^  there  can  be  little  doubt  that  ths 
spedes  was  the  salt  which  forms  spontaneously  on  certain 
slaty  minerals,  as  alum  alate  and  bituminous  ahak,  aoi 
which  consists  chiefly  of  sulphate 'of  iron  and  sulpihita<tf 
alumina.  Possibly  in  certain  places  the  solphste  afiiBB 
may  have  been  nearly  wanting,  and  then  the  nltntiild 
be  white,  and  would  answer,  as  Pliny  aays  it  did,  for  ^tb- 
ing  bright  colours.  Several  other  speciea  of  slames  are 
described  by  Pliny^  but  we  are  unahla  to  make  out  to  vkat 
minerals  he  alludes. 

The  alumen  of  the  andents,  then^  was  not  the  beb 
with  the  alum  of  the  modems.  It  was  most  commoDlji 
sulphate  of  iron,  sometimes  probably  a  sulphate  of  ahm^ 
and  usually  a  mizturo  of  the  two.  Bat  the  aneientivcn 
unacquainted  with  our  alum.  They  wore  acquainted  «itk 
sulphate  of  iron  in  a  crystallised  state,  and  distisgoisM 
it  by  the  names  of  miey,  eorp,  dudceuUkum  (Fliny,  xzsr. 
12).  As  alum  and  green  vitoid  were  apphed  to  a  niiiff 
of  purposes  in  common,  uidas  both  are  distinguished  lif 
a  sweetish  and  astringent  taste,  writers,  even  after  & 
discovexy  of  alum,  do  not  seem  to  have  discriminsted  & 
two  salta  accurately,  from  each  other/  In  the  writings  ai 
the  alchemists  we  find  the  words  miey\  eory,  chaleaxlkm, 
applied  to  alumiM  well  as  to  sulphate  ol  iron;  and  tU 
name  airamientum  etUorwrn,  which  ou^t  to  beloi^  (V 
would  suppose,  exclusively  to  green  vitrid,  applied  s 
differently  to  botL 

When  our  alum  was  diacovered  is  entirely  unfaxm* 
Bcickmann  devoted  a  good  deal  of  att^tion  to  UiehiBto^i:' 
this  salt,  and  published  a  curious  dissertation  on  the  nb* 
ject;  but  his  attempts  to  trace  its  origin  were  unsooceGi^^ 
The  manufacture  of  it  was  discovered  in  the  East^  bot  f^ 
what  time  or  place  is  totally  unknown.  It  would  appear 
that,  about  four  or  five  hundred  years  ago,  there  vtf  * 
manufactory  of  it  at  Edessa  in  Syria,  at  that  time  aBed 
Rooca, — Whence,  it  is  supposed,  the  origin  of  tiie  term  ni 
atum,  commonly  employed  in  Eurbpe;  though  otfaoBiB^ 
that  the  term  originated  at  Civita  Vecchia,  where  afaiBB 
made  from  a  yellow  mineral  which  occurs  in  the  state  of  i 
hardrock. 

Different  alum  works  existed  in  the  neighbondiood  cf 
Constantinople.  About  the  time  of  the  fall  of  the  Oredio 
empire  the  art  of  making  alum  was  transported  into  h^. 
at  that  period  the  richest  and  most  manufacturing  oooctrT 
ia  EuropcL  Bartholomew  Pemix,  a  Genoese  mercbct, 
discovered  alum  ore  in  the  island  of  Ischia,  about  ^ 
year  1459.  Nearly  at  the  same  time  John  di  Castz^ 
who  was  well  acquainted  with  the  alum  works  in  tU 
neighbourhood  of  Constantinople,  suspected  that  a  va» 
ral  fit  for  yielding  alum  existed  at  Tolfa,  becaose  it  v^ 
covered  with  the  same  trees  that  grew  on  the  alum  la^ 
ral  near  Constantinople.  His  conjecture  was  verified  bj 
trials,  and  the  celebrated  manufactory  at  Tolfa  eslaUahed. 
Another  was  begun  in  the  neighbourhood  of  Genoa;  asd 
the  manufacture  flourished  in  (Sfferent  parts  of  Italy.    !• 
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t'  Is  countiy  it  was  confined  for  the  greater  part  of  a 
'  entiuy.  Various  manufactories  of  it  were  established  in 
Germany  by  the  year  1544. 

England  pttdessed  no  alum  works  till  the  reign  of 
Charles  L  Thomas  Chaloner,  son  of  Dr  Chaloner,  who 
had  been  tntor  to  Charles,  wlule  hunting  on  a  common 
in  Torl^aiure  topk  notice  of  the  soil  and  herbage,  and 
tasted  the  water.  He  found  them  similar  to  what  he  had 
seen  in  Germany  where  alum  works  were  established.  In 
consequence  of  this  he  got  a  patent  from  Charles  for  an 
alum  work.  Since  that  time  Taiious  aloln  works  hare 
been  established  in  different  parts  of  Qreat  Britain, — 
the  most  important  now  in  operation  being  the  Whitby 
works,  originally  established  ,by  Mr  Chaloner;  and  the 
works  at  Pendleton,  near.  Manchester,  and  Qoole,  York- 
shire, and  at  Hurlet  and  Campsie,  both  in  the  neighbour- 
hood of  Glasgow. 

Several  alum  works  exist  in  Sweden,  parUcataiiy  in 
West  Gothland.  There  is  one,  for  example,  at  Haensaster, 
near  the  borders  of  the  Wener  Lake.  But  for  a  descrip- 
tion of  the  Swedish  ^orks  we  refer  to  Beigmann'a  Opu^- 
cula,  L  284,  or  English  translation,  L  342. 

Various  minerals  are  employed  in  the  manuf^  ture  of 
alum,  but  by  for  the  most  important  of  them  ar  the  fol- 
lowing three :  cUum-iUmSfjalumrslaUf  biiuminoui  ^ale. 

Alum-stone  or  AluMte  was  first  observed  at  Tolfa,  near 
Borne,  in  the  15th  century,  and  afterwords  in  Hungary 
and  several  other  places,  chiefly  in  trachyte  or  other  vol- 
canic  rocksL  It  appears  to  'be  produced  by  the  action  of 
sulphureous  vapours  on  the  felspars  they  contain,  and  gene- 
rally occurs  in  compact,  granular,  or  earthy  masses,  mixed 
with  quarts  or  felspar.  Small  crystals  are  found  in  cavities, 
and  are  either  rhombohedrons  with  angles  of  89^  !(/,  and 
thus  nearly  cubes,  or  these  with  the  polar  aiigles  replaced 
by  the  basal  plane.  The  specific  gravity  ranges  fnnn  2-58 
to  2-752,  the  compact  varieties  being  the  lighter.  Its 
hardness  is  3*5  to  4,  or  rather  softer  Uian  fiuor  spar.  It 
has  a  distinct  cleavage  perpendicular  to  the  axis  of  the 
^ombohedron,  and  conchoidal  fracture  ih  other  directions. 
The  pure  varieties  are  white  and  colourless,  but  it  is  often 
coloured  greyish,  yeUowish,  or  reddish.  The  crystals  de- 
crepitate before  the  blowpipe,  but  are  infusible,  as  well  as 
the  compact  alunite.  The  alum  is  extracted  from  this 
mineral  by  repeated  roasting  and  treating  with  waten 
The  absence  of  iron  accounts  for  the  superior  purity  for 
which  the  Roman  alum  wits  long  celebrated. 

Alum-slate  is  a  far  more  abundant  substance,  occurring 
in  beds  in  different  formations.  Thus  it  is  common  in 
the  older  Falteozoid  or  Silurian  strata  of  Sc^dinavia  and 
Scotland.  Generally  it  is  distinctly  slaty,  but  sometimes 
fonns  rounded  balls  or  eoncretTons.  It  contains  much 
ci^bonaceous  matter,  and  hence  its  colour  is  greyish  or 
bluish:black.  It  has  a  doll  lustre,  is  soft  and  sectile.  It 
ccwtains  much  disseminated  iron  pyrites,  and  on  decomr 
position  in  the  air  yields  sulphate  of  iron,  and  alum  as  an 
efflorescence  on  the  surface. 

Many  .of  the  shaVs  or  slate  days  in  the  coal  formation 
also  contam  much  iron  pyrites,  and  thus  also  produce 
alxim  when  acted  on  by  the  atmosphere.  Such  are  .those 
«8ed  for  manufacturing  alum  at  Cunpsie  and  other  places 
near  Qlasgow.  Where  they  contain  much  bituminous 
matter  they  show  a  shining  resinous  streak  and  greyish- 
black  colour,  and  aie  named  bituminous  dhales.  'Hiese 
bom  when  heated,  with  a  pale  flame  and  sulphureous 
odour. 

The  alum  slates  at  Whitby  in  Tcrkahire  belong  to* 
the  Xias,  and  are- vised  m  the  alum  works  in  that  neigh- 
bourhood. In  other  places,  as  in  many  parts  of  Germany, 
aimilar  beds  ore  found  in  Terti^  formations^  pairticidarly 
in  connection  with  the  brown  cool  deposits    When  fresh- 


dug  they  often  show  no  trace  of  alum,  whi^  only  appeara 
after  exposure  to  the  air,  or  when  the  decomposition  of. 
the  iron  pyrites  is  assisted  by  the  action  of  heat 

Several  native  varieties  of  sulphate  of  alumina  and  soda 
alum  occur  in  South  America,  some  of  the  most  remarkable 
of  which  it  may  be  proper  to  specify. 

1.  Sulphate  of  alumina,  or  Alunogene,  was  firsi  found 
at  Rio  Saldanha,  but  is  now  obtained  from  several  places 
in  Europe  and  America.  The  colour  is  white,  here  and 
there  tinged  yellow,  obviously  from  external  impurities. 
It  occurs  in  fine  crystatline  needles ;  lustre  silky ;  taste  that 
of  alum,  but  stronger;  specific  gravity,  1'6  to  1-7;  soft; 
before  the  blowpipe  behaves  like  aluiA 

2.  Soda-alum.  It  occurs  native  in  the  province  of  St 
Juan,  situated  to  the  north  of  Mendoza,  on  the  east  side 
of  the  Chilian  Andes,  at  about  30*"  S.  lat  The  alum  ia 
white,  and  compoaei.  of  fibres  adhering  longitudinally,  and 
having  a  certain  Creadth,  but  very  thia  It  bears  some 
resemblance  to  fibrous  gypsum,  but  it  is  harder,  not  being 
scratched  by  the  nail,  thou|;h  the  knife  scratches  it  with 
great  ease.  It  is  dectUa  The  winter  fibres  are  white  and 
only  slightly  translucent,  as  if  they  had  loet  a  portion  of 
their  watet;^but  the  .internal  fibres  are  transparent,  and 
have  a  silky  asp)^t.  It  tastes  precisely  like  alum,  and  is 
very  soluble^  watejr  at  the  temperature  of  62^  dissolving 
3*773' parts  of  it^  and^boilijig  water  dissaving  any  quantity 
whatever.  When  exposed  to  heat,  it  behaves  very  nearly 
OS  common  akun.    - 

3.  There  is  a  mineral  called  aluTidniU,  which  was  ob- 
served in  the  environs  of  Halle  many  years  ago/  and  whidi 
was  afterwards  detected  by  Mr  Webster  in  day  resting  on 
chalk'  at  Newhaven  in  Sussex.  This,  if  it  were  sufficiently 
abundant,  would  constitute  An  excellent  material  for  the 
manufacture  of  alum.  Its  colour  is  snow-white.  It  occurs 
in  renif orm  ineces  of  greater  or  smaUer^^i^e ;  fracture  fine 
earthy ;  dull ;  streak  gUstening ;  opaque ;  adheres  feebly  to 
the  tongue ;  soils  very  slightly ;  very  soft ;  feels  fine,  but 
iBeogre;  specific  gravity,  1*7054.  It  consists  of  alumina^ 
sulphuric  add,  and  water.   - 

Four  difEerent  processes  lure  employed  in  the  manuleCo* 
ture  of  alum,  according  to  the  nature  of  the  mineral  from 
which  the  alum  is  to  be  extracted. 

The  process  employed  at  Tolfa  is  the  simplest  ol  aH 
If  the  Tolfa  stone  be  kept  constantly  moistened  with 
water  for  about  two  months,  it  falls  to  powder  of  itself^ 
and  yidds  alum  by  lixiviatioiL  But  this  is  not  the  pro- 
cess emplpyed  by  Uie  manufacturers  The  alum-stone  is 
broken  into  smidl  pieces,  and  piled  on  the  top  Of  a  per^ 
forated  dome,  in  which  a  wood  fire  is  kindled.  The  smoke 
aiNi  flame  of  the  wood  penetrate  through  the  pieces  of 
alum-stone,  and  a  sulphureous  odour  is  disengaged,  owing 
to  the  decomposition  of  a  portion  (A  the  sulphuric  acid  in 
the  stone;  This  roasting  is  twice  performed ;  the  pieces  of 
ore  which  the  first  time  were  at  the  edge  of  the  dome, 
being  the  second  time  put-  in  the  middla  The  process 
of  Toastine  this  stone  requires  considerable  attention.  If 
the  heat  be  too  glreat,  the  quality  of  yidding  alum  Ur 
destroyed :  if  the  heat  be  too  small,  the  stone  does  not 
readily  fall  to  powder.  There  can  be  little  3oubt  that  the 
uim)asted  stone  would  yield  more  alum  than  the  roasted; 
but  probably  the  additional  labour  x^uisite  in  the  latter 
case  would  more  than  swallow  up  the  increase  (A  product 

The  roasted  stone,  which  has  now  acquired  a  reddish 
colour,  is  placed  in  rows  between  trenches  filled  with 
water  Tms  liquid  is  so  frequently  sprinkled  on  it  that 
the  stone  is  always  moist  In  two  or  three  days  it  tXi» 
to  powder,  like  slacked  quicklime ,.  but  the  daily  watering 
is  continued  for  a  month  The  success  of  this  part  of  the 
operation  is  said  to  depend  very  nmdr  on  the  weather 
When   the  weather  is-  rainy,  the  alula  is   all  washed 
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oat,  snd  little  or  nothing  left  fat  the  mann&cioier  to 
eztracti 

When  the  8(one  has  by  thu  process  been  rednotfS  to  a 
sufficiently  fine  powder,  it  ia  tluown  into  a  leaden  boiler 
filled  two-thirds  with  water.  Daring  the  boiling  the 
powder  is  frequently  stirred  up,  and  Uie  water  that  eva- 
porates is  replaced.  When  the  boiling  has  beoi  continned 
for  a  sufficient  time,  the  fire  is  withdrawn,  and  time 
allowed  for  the  earthy  matter  to  subside  to  the  bottom. 
A  coclr  is  then  opened,  which  aUows  the  dear  liquor  to 
flow  out  into  deep  wooden  square  Tessela,  so  made  that 
they  can  be  easily  taken  to  gieces.  Here  the  alum  gradu* 
aUy  crystallises,  ana  attaches  itself  to  the  sides  and  bottom 
of  the  TesseL  The  mother  liquid  is  then  drawn  off  into 
shallower  wooden  troodis,  where  more  alum  ^lystals  are 
depoeited.  The  liquid  has  now  a  red  oolcor,  and  fi 
muddy ;  and  the  last  alum  crystals  are  tauxed  wiUi  this 
red  matter.  They  are  washed  dean  in  the  mother  liquor, 
whieh  is  finally  pumped  into  a  trou£^  and  used  in  subse- 
quent processes. 

The  alum  obtained  at-Tolfa  Is  known  by  tlie  name  ol 
Roman  alun,  and  is  in  very  high  estimation.  It  is  always 
mixed  with  a  little  reddish  powdery  matter,  ^hich  Is  easily 
separated  from  it 

Alum-elate,  being  very  different  in  its  composition,  r»> 
quires  a  different  treatment  to  fit  it  for  yielding  aluHL  If 
the  alum-elate  contain  a  notable  quantity  of  lune  or  mag* 
nesia,  it  does  not  answer  the  purposes  of  the  mannfactarer 
so  well  The  essential  ingredients  in  alum-slate,  for  the 
alum-makers,  are  alumina  and  iron  pyrites. 

The  first  process  is  to  roast  the  ore.  In  Sweden,  where 
the  fuel  is  wood,  and  consequently  expensive,  it  is  cua- 
^mary  to  use  the  alum-elate  itself  as  fuel  for  roasting  the 
ore.  For  this  purpose  a  ^mall  layer  of  brushwood  is 
covered  with  pieces  of  alum-slate,  and  set  on  fire ;  and,  as 
the  combustion  proceeds,  new  layers  of  alum-slate  are 
added.  It  is  usual  to  place  aHemate  layers  of  roasted  and 
unroaated  alum-slate.  *  The*  combustion  continues  foY^4k 
month  or  six  weeks.  At  Whitby,  coal  is  employed  for 
roasting  the  alum-elate.  Indeed  the  alum-elate  of  Whitby 
is  lighter  coloured  than  that  of  Sweden,  and  probably 
would  not  bum  of  itself.  So  reat  is  the  quantity  of  com- 
bustible matter  in  the  Swedish  alum-slate  that  it  is  em- 
ployed as  fuel  forburnlng  limestone.  Great  quantities  of 
limestone  are  burnt  in  tiiis  manner  at  Hunneberg,  near 
the  south  side  of  the  lake  Wener.  The  roasted  ore  has 
usuaDy  a  brown  colour.  When  it  is  red  the  quantity  d 
alum  which  it  yields  is  considerably  diTniniahed. 

By  this  roasting  the  pyrites  is  oxidised  into  sulphate  of 
Iron  and  sulphuric  add,  thus  :— 

FeS.  +  0,  +  H,0  «  FeS0,-».H;30^ 
The  sulphuric  add  as  it  is  produced  is,  however,  at  once 
neutraliied  by  the  large  excess  of  alumina  producing  sul- 
phate, so  that  the  result  of  the  action  is  to  produce  a 
mixture  of  the  sulphates  of  iron  and  alumina. 

The  roasted  ore  has  an  astringent  taste,  owing  to  the 
sulphate  of  iron* and  sulphate  of  alumina  which  it  con- 
tains. The  next  process  is  to  lixiviate  it  with  water,  in 
order  to  dissolve  uese  salts.  For  this  purpose  it  is  put 
into  resefvoirs  made  of  wood  or  masonry,  with  a  stop- 
cock at  the  bottom  to  draw  off  the  water.  The  usual 
method  is  to  keep  the  water  for  twdve  hours  in  contact 
with  ore  that  has  been  twice  lixiviated;  tilien'to  draw 
it  off,  and  allow  it  to  remain  for  an  equal  period  on  ore 
that  has  been  once  lixiviated.  Lastiy,  it  is  nm  upon 
fi«ah  ore,  and  allowed  to  remain  on  it  for  twdve  hours 
w^'k  ^  *^®  spedfic  gravity  of  the  Hquid  thus  treated 
^J  iLf  *  ^^  temperature  of  55^  it  may  be  considered  as 
w^ted  with  sulphate  of  alumina  and  sulphate  of  iron ; 
WW  probably  this  specific  gravity  is  not  often  obtained. 


The  liquid,  thus  impregnated  with  salt,  is  not  boiled 
down  in  leaden  vessels  to  the  proper  coasisteni^  im  oys- 
taUisation.  In  Sweden  the  fad  employed  for  tti&  pu- 
pose  is  alum-slate.  By  this  means  a  doable  effect  b 
produced — the  liquid  is  evaporated,  and  the  tluMUtc 
U  roasted.  During  the  boiling  abundance  of  oxide  cf 
iron  falls,  mixed  whh  selenite,  U  lime  be  one  d  the  coh 
stttuents  of  the  alum-slate.  When  the  hquid  is  eb& 
dentiy  concentrated  it  is  let  into  a  square  reserroir,  h 
order  to  crystallise.  Great  quantities  of  sulphate  of  irca 
crystals  are  usually  depodted  in  this  vessel  Theae.art 
ooliected  by  drawing  the  liquid  off  into  another  reeerfoii 
When  all  the  sulphate  of  iron  that  can  be  obtdsed  ks 
been  separated,  a  quantity  of  sulphate  of  potash  or  i£- 
monia,  muriate  of  potash,  or  putrid  oiine^  is  nized  vitli 
the  liquid,  ^e  sulphate  of  potash  is  procnred  from  the 
sulphuric  add  znakers,  and  the  muriate  oi  .pdash  from  iki 
soap-makers.  By  tlJs  addition  alum  is  formed  ia  tiie 
liquid,  and  it  gradual  depodts  itself  in  oystals  oo  tlie 
ddes  of  the  vessel-  These  crystals  are  odkcted,  aad  dis- 
solved in  the  smallest  quantity  of  boiHng  water  that  vi 
take  them  up.  This  solution  is  poured  into  large  voods 
caska  In  a  fortnight  or  three  wedcs  the  afam  aj«^ 
lises,  and  covers  the  ddes  and  bottom  of  the  csaL  Tx 
hoops  are  now  taken  off,  and^ihe  staves  d  the  enk 
removed. '  A  mass  of  alum  crystals,  having  the  ahipe  d 
the  cadr,  remains.  This  mass  is  {neiced,  the  moths  hqicff 
allowed  to  run  out,  and  preserved  for  a  subsequent  pnoea 
The  alum,  being  now  broken  in  pieces,  is  fit  for  eehi 

The  manufacture  of  alAm  from  l^tuminoos  dale  o^ 
slate-day  bears  a  considerable  resemblance  to  the  jam 
facture  from  alum-slate,  but  diSsts  in  sefetd  pvtia' 
htfs.  We  shall  give  a  ^etdi  of  the  processes  foOma 
two  works  ol  this  kind  that  are  in  operatioa  ia  the  o#- 
bourhood  of  Glasgow.  The  bitnminoas  shale  and  ^ 
day  employed  are  obtained  firom  old  eoal-pits,  whiii  et 
yery  extensive  near  Glasgow.  The  air  in  then  coelfti 
is  mdst^  and  its  average  temperatuir  about  6f  .  ^ 
shale  having  been  exposed  for  many  years,  haa  gndi&l? 
opened  in  the  direction  of  its  slaty  fracture,  so  as  to  ts- 
semble  in  some  respects  a  half -dtut  fan:;  and  aU&  ddsb 
in  it  are  filled  with  a  saline  efflorescence  in  thread  '^ 
salt  is  white,  with  a  diade  of  green,  has  a  sveetiab  » 
tringent  taste,  and  consLats  of  a  ndxtare  of  sol^^  ^ 
iron  and  sulphate  of  alumina^  la  order  to  ohtam  tbesi 
salts  in  a  state  of  solution, 'noQun|(  more  is  reqdsHa  tks 
to  lixiviate  this  shale  with  water.  The  linviated  «« 
being  left  exposed  to  the  weather,  forms  mole  aalt,  vi)u 
is  gradually  washed  ovt  Of  it  by  the  rain*watet^  and  tbs 
water  is  ooliected  and  preserved  for  nee. 

The  next  step  in  the  process  ia  to  boil  down  theHij::' 
to  a  sufficient  state  of  concentration.  At  Caapk  \ 
the  boilers  are  composed  of  stone,  and  the  heat  is  apf^;^ 
to  the  sur&ce.  This  is  a  great  saving,  as  leaden  vgi* 
are  not  only  mndi  more  expendve,  bpt  require  morei^ 
quent  renewal  When  the  liquid  is  taised  to  a  enffioeEtlT 
high  temperature  in  the  stone  reeervoir,  pounded  loli^- 
of  potash)  or  muriate  of  potadi,  as  they  can  be  pn^ 
is  mixed  with  it;  and  there  is  an  a^tator  in  the  veo^^f 
which  it  is  continually  stirred  about  This  additioo  o^ 
verts  the  sulphate  of  alumina  into  alnm.  The  hq^  r 
now  let  into  another  trough,  and.  allowed  to  remaxs  tu  ^ 
crystallises.  In  this  liquid  there  are  two  sdta  cootsie^ 
in  solution — viz.,  sulphate  of  iron  and  afaun;  sad  itisp 
object  of  great  consequence  to  sepante  thsia  cooipkt^? 
from  each  other.  The  prindpal  secret  consists  ia  dia^i^ 
off  the  mother  liquor  at  the  proper  time;  fortheahfli* 
much  less  sdnUe  in  water  than  the  sulphate  d  iroe,  s^ 
therefore  crystaUises  first  The  first  oyslsls  of  ^ 
formed  are  very  impure.    Tliey  bave  a  jwDov  «iwx*  <* 
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seem  to  be  puitly  impregxiated  witli  flulphate  of  iroxL 
They  are  diasolved  in  hot  water,  and  the  aolution  poured 
into  troughs,  and  allowed  to  crystallise  a  second  tima 
These  sebond  crystals,  though  much  purer,  are  not  quite 
free  from  sulphate  of  iron ;  but  the  separation  is  accom- 
pliahed  by  washing  them  repeatedly  with  cold  water;  for 
sulphate  of  iron  is  much  more  soluble  in  that  liquid  than 
aluoL  These  second  crystals  are  now  dissolved  in  as  sxdall 
a  quantity  of  hot  water  as  possible,  and  the  concentrated 
liquid  poured  while  hot  into  large  casks,  the  surface  of 
whidi  is  covered  with  t^^o  cross  beams.  As  the  liquor 
cools,  a  vast  number  of  alum  ciystds  f onn  on  the  sides 
and  surface  The-  casks  are  allowed  to  remain  till  the 
liquid  within  is  supposed  to  be  nearly  of  the  temperature 
of  the  atmosphere.  This,  in  winter,  requires  eleven  days ; 
in  sununer,  fourteen  or  more.  The  liquid,  after  standing 
eleven  days  in  summer,  h&s  been  observed  to  be  still  above 
blood  heat  The  hoops  are  then  removed,  precisely  as  in 
the  manufacture  of  alum  from  ahim-slate. 

There  always  remains  in  the  boilers  a  yellowish  sub- 
stance, consisting  chiefly  of  pierozide  of  iron.  This  is 
exposed  to  a  strong  heat  in  a  reverberatoiy  furnace,  and  it 
becomes  red.  In  this  state  it  is  washed,  and  yields  more 
almo.  The  red  residue  is  ground  to  a  fine  powder,  and 
dried.  It  then  answers  all  Sie  purposes  of  Venetian  red 
as  a  pigment  By  altering  the  temperature  to  which  this 
matter  is  exposed,  a  yellow  ochre  is  obtained  instead  of 
a  red. 

In  France,  where  alum  ores  aie  by  no  means  abundant, 
alum  is  manufactured  from  day.  lliia  method  of  making 
the  salt  wss  first  put  in  practice  by  Ohaptal  when  pro- 
fessor of  chamisCry  at  Montpellier.  His  methods  have 
been  since  gradually  improved,  and  brought  to.  a  state  of 
considerable  perfection.  The  first  process  tried  was  this : 
The  clay  was  reduced  to  a  fine  powder  in  a  mill,  and  then 
mixed  with  sulphuric  add.  After  remaining  some  days, 
it  was  exposed  for  twenty-four  hours  to  a  temperature  of 
about  130^  It  was  then  lixiviated,  and  the.  liquid  mixed 
with  urine  or  potash.  This  method  being  found  incon- 
venient, was  abandoned  for  the  following: — ^The  clay  being 
well  ground,  was  mixed  with  half  its  weight  of  the  saline 
residue  from  a  mixture  of  sulphur  and  intra  This  residue 
is  little  else  than  sulphate  of  potash.  The  mixture  was 
f onn^  into  balls  about  5.  inches  in  diameter,  which  were 
calcined  in  a  pottei's  furnace.  They  were  then  placed  on 
the  floor  of  a  chamber  in  which  sulphuric  acid  was  mada 
The  acid  vapour  caused  them  to  swell,  and  to  open  on  all 
sides.  In  about  a  month  they  were  sufficiently  penetrated 
with  the  add.  They  were  then  exposed  to  the  air,  under 
shades;  that  the  saturation  might  become  more  completa 
Finally,  they  were  lixiviated,  and  the  liquid  bdng  evapo- 
rated, yielded  pure  alum. 

This  process  was  considerably  improved  by  Berard,  of 
the  Montpellier  alum  work.  Instead  of  exposing  the 
.  calcined  balls  to  the  fumes  of  stdphuric  add,  he  sprinkled 
them  with  a  (quantity  of  sulphuric  add  of  the  specific 
gravity  1*367,  «qual  to  the  wdght  of  the  day  employed ; 
but  it  is  obvious  that  the  proportion  must  vaiy  with  the 
nature  of  the  day.  The  solution  takes  place  with  the 
greatest  facility,  and  crystals  of  alum  are  obtained  by 
evaporating  the  liquid. 

Another  process  was  put  in  practice  by  Chaptal;'in  the 
neighbourhood  of  Paris.  A  mixture  is  made  of  100  parts 
of  clay,  50  parts  of  nitre,  and  50  parts  of  sulphuric  add 
of  the  spedfic  gravity  1*367 ;  and  this  mixture  iaput  into 
a  retort  and  distilled.  Aquafortis  comes  over,  and  the 
residue  in  the  retort  being  lixiviated  with  water,  yields 
abundance  of  excellent  alum. 

l^or  chemical  constitution  and  relations  ol  the  alums, 

I  CisEXMlSThY. 


ALUMBAOH,  the  name  of  a  large  park  or  walled 
endosure,  containing  a  palace,  a  mosque,  and  Qthir  build- 
ings, as  well  as  a  beautiful  garden,  situated  about  4  miles 
from  Lucknow,  near  the  Cawnpore  road.  It  was  converted 
into  a  fort  by  the  mutineers  in  1857;  and  after  its  capture 
by  the  Brituh  was  of  importance  in  connection  with  the 
znilitary  operations  around  Luckno^.    See  LucKVow. 

ALUMINIUM,  a  metallic  substance,  firrt  separated  from 
the  chloride  by  Wdhler  in  1828.  It  remained  a  kboratoiy 
product  until  Deville,  about  1858,  succeeded  in  improving 
the  mode  of  production,  so  as  to  render  the  operations 
capable  of  management  on  the  manufacturing  Mtle.  The 
process  consists  in  heating  to  a  red  heat  a  mixture  of  the 
double  chloride  Of  aluminium  and  sodium,  or  the  double 
fiuoride  of  aluminium-and  sodium  (oyolite),  with  the  metal 
sodium.  A  vigorous  action  takes  place,  chloride  of  sodium 
being  formed  and  the  metal  aluminium  separated.  On  the 
larg9  scale  the  reduction  is  effected  by  throwing  a  mixture 
of  10  parts  of  the  double  chloride,  5  parts  of  cryolite,  and 
2  parts  of  sodium  on  the  hearth  of  a  reyerberatory  furnace. 
Iimnediatdy  after  the  action,  the  fu^ed  metal  and  slag, 
consisting  of  common  salt  and  fiuoride  of  aluminium,  are 
run  out,  and  a  new  quantity  of  the  previous  mixture  intro- 
duceid.  The  various  patents  that  have  been  secured  with 
reference  to  this  manufacture  have  all  regard  to  the  saving 
of  the  metal  sodiuuL  The  metal  aluminium  may  be 
separated  from  the  double  chloride  by  dectrolysis.  For 
this  purpose  the  fused  salt  has  the  electric  current  from 
ten  cells  of  a  battery  passed  through  it,  carbon  poles  being 
used.  The  metal  appears  at  the  negative  pde  in  large 
globules,  which  may  be  collected  and  mdted  together 
under  a  layer  of  fused  salt 

Aluminium  is  a  white  metftl  resembling  silver  in  appear- 
anca  It  ia  very  malleable  and  ductile,  and  may  be  b«iten 
uid  rolled  into  thin  sheets,  or  drawn  into  fine  wira  By 
hammering  in  the  cold  it  becomes  as  hard  as  soft  iron,  but 
may  be  softened  again  by  fudon.  Being  highly  sonorous, 
it  has  been  used  for  making  bells.  It  is  very  light,  being 
only  2j^  times  heavier  than  water,  and  is  thus  four  times 
lighter  than  diver.  After  fusion  it  has  a  specific  gravity 
of  2 '56;  by  hajpimiering  this  may  be  increased  to  2*67. 
It  mdts  at  a  red  heat,  and  is  non-volatile  at  very  h^^ 
temperatures.  The  metsl  conducts  heat  and  dectridty  as 
well  as  silver.  Aluminium  does  iiot  oxidise  in  air,  even 
at  a  red  heat,  has  no  action  on  water  at  ordinary  tempera- 
tures, and  is  not  acted  upon  by  sulphuretted  hydrogen  or 
sulphide  of  ammonium,  and  thus  preserves  its  lustre  where 
silver  would  be  tarnished  and  blackened.  It  is  not  at- 
tacked by  nitric  add,  even  when  concentrated,  and  is  not 
soluble  in  dilute  sulphuric  acid,  but  is  readily  soluble  in 
dilute  or  concentrated  hydrochloric  add  with  evolution  of 
hydrogen.  Solutions  of  caustic  potash  or  soda  dissolve 
the  metal  with  great  ease,  forming  aluminate  of  potash  or 
soda,  and  giving  off  hydrogen.  Aluminium  forms  alloys 
with  most  metsls.  The  copper  alloy  called  aluminium- 
bronze  is  the  most  important  because  of  its  colour,  hard- 
ness, and  malleability,  and  is  largdy  used  for  aitides  of 
jewdlery,  for  mounting  sextants  and  other  astronomical 
instruments^  and  for  making  balance  beams. 

ALUTA,  an  affluent  of  the  Danube.    See  Alt. 

ALVA,  a  village  in  Stirlingshire,  Scotland,  dtuated  at 
the  foot  of  Craigleith,  one  of  the  'Ochil  range,  7  miles  N.E. 
of  Stirling,  with  whidi  it  is  connected  by  railway.  Beddes 
the  parish  church,  there  are  places  of  worship  belonging  to 
the  Free  and  United  Presbyterian  churches.  Yam  spin- 
ning and  the  manufacture  of  shawls  and  tweeds  are  carried 
on  to  a  considerable  extent     Population  in  187],  4096. 

ALVA,  or  Alba,  Fernando  Alvabez  de  Toledo, 
Duke  of,  born  in  1508,  was  descended  from  one  of  the  most 
illustrious  families  in  Spain.     His  grandfather,  Ferdinand 
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of  Toledo,  educated  liim  in  military  sdence  and  politics ; 
end  he  was  engaged  with  distinction  at  the  battle  of  Pavia 
while  still  a  youth.  Selected  for  a  military  command  by 
Charles  V.,  he  took  part  in  the  siege  of  Timis  (1535)^  and 
snccessfolly  defended  Perpignan  against  the  Dauphin  of 
-  Franeei  He  was  present  at  the  battle  of  Muhlberg  (1547), 
aftd  the  Tictoty  gained  there  over  John  of  Saxony  was  due 
mainly  to  his  exertions.  He  took  part  in  the  subsequent 
siege  of  Wittenberg,  and  presided  at  the  court-martial 
wluch  tried  the  Elector  and  condemned  him  to  deatL  In 
1552  AlTft  was  intrusted  with  the  command  of  the  army 
intendeSi  to  in'vade  F/ance,  and  was  engaged  for  several 
months  in  aib  oxymccessful  siege  of  Metz.  In  consequence 
of  the  success  of  the  French  arms  in  Eiedmont,  he  was 
made  commander-in-chief  of  all  the  emperor's  forces  in 
Italy^and  at  ihe  same  time  invested  with  unlimited  power. 
Soceess  did  .not,  however,  attend  his  first  attempts,  and 
after  several  unfortunate  attacks  he  was  obliged  to  retire 
into  winter  quarters.  After  the  abdication  of  Charles  he 
was  continued  in  the  command  by  Philip  Ih,  who^  how- 
ever, restrained  him  from  extreme  measures.  Alva  had 
subdued  the  whole  Campagna,  and  was  at  the  gateft  of 
Rome,  when  he  was  oompeUed  by  Philip's  orders  to  nego- 
tiate a  peace.  One  of  its  terms  was,  that  the  Duke  of 
Alva  should  in  person  ask  forgiveness  of  the  haughty 
pontiff  whom  he  had  conquered.  Proud  as  the  duke  was 
by  nature,  and  accustomed  to  treat  with  persons  of  the 
mghest  dignity,  yet  such  was  the  superstitious  veneration 
tiien  entertained  for  the  papal  character  that  he  confessed 
his  voice  failed  him  at  the  interview,  and  his  presence  of 
mind  forsook  him.  Not  long  after  this  (1559)  he  was  sent 
at  the  head  of  a  splendid  embassy  to  Paris,  to  espouse,  In 
the  name  of  his  master,  Elizabeth,  daughter  of  Henry, 
king  of  France.  In  1567,  Philip,  who  was  a  bigoted 
Cawolic,  sent  Alva  into  the  Netherlands  at  the  head  of  an 
anny  of  10,000  men,  with  unlimited  powers  for  the  extir- 
pation of  heretics.  When  he  arrived  he  soon  showed  how 
mucli  he  merited  the  confidence  "^hich  his  master  reposed 
in  him,  and  instantly  erected  a  tribunal  which  soon  became 
known  to  its  victims  as  the  "  Court  of  Blood,"  to  tiy  all 
persons  who  had  been  engaged  in  the  late  commotions 
which  the  dvil  and  religious  tyranny  of  Philip  had  excited. 
He  imprisoned  the  counts  D'Egmont  and  Horn,  the  two 
popular  leaders  of  the  Protestants,  brought  them  to  an 
nigust  trial,  and  condemned  them  to  deatL  In  a  short 
time  he  totelly  annihilated  every  privilege  of  the  people, 
and,  with  unrelenting  cruelty,  put  multitudes  of  them  to 
deatL  The  executioner  was  employed  in  removing  all 
those  friends  of  freedom  whom  the  sword  had  spared.  In 
most  of  the  considerable  tpwns  Alva  built  citadels.  In  the 
city  of  Antwerp  he  erected  a  statue  of  himself,  which  was 
a  monument  no  less  of  his  vanity  than  of  his  tyranny:  he 
was  figured  trampliag  on  the  necks  of  two  smaller  statues, 
representing  the  two  estates  of  the  Low  Countries.  By 
his  unusual  and  arbitrary  demand  of  new  supplies  from 
the  states  he  greatly  aggravated  this  insult.  The  exiles 
from  the  Low  Countries,  roused  to  action  by  his  oppression, 
fitted  out  a  fleet  of  privateei-s,  and  after  strengthening 
themselves  by  successful  depredations,  ventured  upon  the 
bold  exploit  of  seizing  the  town  of  BreiL  Thus  Alva,  by 
his  cruelty,  became  the  unwitting  instrument  of  the  future 
independence  of  the  seven  Dutch  provinces.  The  fleet  of 
the  exiles  having  met  the  Spanish  fleet,  totally  defeated 
it,  and  reduced  North  Holland  and  Mens.  Many  cities 
hastened  to  throw  off  the  yoke;  while  the  States-General, 
assembling  at  Dordrecht,  openly  declared  against  Alva's 
government^  and  marshalled  under  the  banners  of  the 
ttince  of  Orange.  Alva's  preparations  to  oppose  the 
^tnenng  storm  were  made  with  his  usual  vigour,  and  he 
succeeded  m  recovering  Mons,  Mechlin,  and  Zutphen, 


under  the  conduct  of  his  son  FredericL  With  the  excep- 
tion of  Zealand  and  Holland,  he  regsined  all  the  prcnrinces ; 
and  at  last  his  son  stormed  Waerdan,  and  massaoi&g  its 
inhabitants,  proceeded  to  invest  the  city  of  Httiler. 
which,  after  standing  an  obstinate  siege,  was  taken  an: 
pillaged.  Their  next  attack  was  upon  Aftmaar;  but  the 
spirit  of  desperate  resistance  was  raised  to  such  a  bd^t  in 
tne  breasts  of  the  Hollanders  that  the  Spanish  TetenLs 
were  repulsed  with  {^reat  loss,  and  Frederick  coostmned 
reluctantly  to  retire.  Alva's  feeble  state  d  hesM  sad  coa- 
tinned  disasters  induced  him  to  solicit  his  recall  from  tlia 
govenmient  of  the  Low  Countries;  a  measore  whkb,  k 
all  probability,  was  not  displeasing  to  Philip,  who  was 
now  resolved  to  make  trial  of  a  milder  administzstioiL  la 
Decelnber  1573  the  niuch  oppressed  country  wss  reliered 
froin  the  presence  of  the  Duke  of  Alva,  who,  retomingboce 
accompanied  by  his  soii,  made  the  infamous  boast  thst  dnrmg 
the  course  of  six  years,  besides  the  multitudes  destroyed 
in  battle  and  massacred  after  victory,  he  had  ooasigLed 
18,000  persons  to  the  executioner.  (For  further  detaib  d 
his  administration  in  the  Netherlands,  see  Hoixiin).) 

On  his  return  he  was  trteted  fo^some  time  with  grai 
distinction  by  Philip.  A  tardy  and  imperfect  jusyce,  W 
ever,  overtook  him,  when  he  was  bani^ied  from  oooit  and 
confined  in  the  castle  of  UzedS  for  oomplidty  in  oataa 
disgraceful  conduct  of  his  son.  Hers  he  hsd  rezaaised 
two  years,  when  the  success  of  Don  Antonio  io  ssnmiBg 
the  crown  of  Portugal  determined  Philip  to  turn  his  cp 
towards  Alva  as  the  person  in  whose  fidelity  and  abilities  b 
could  most  confide.  A  secretary  was  instantly  de^ateU 
to  Alva  to  ascertam  whether  his  health  was  soffidenth 
vigorous  to  enable  him  to  undertake  the  oommand  of  n 
army.  The  aged  chief  returned  an  answer  full  of  krJ 
zeal,  and  was  immediately  appointed  to  the  supreme  o» 
maud  in  Portugal  It  is  a  striking  fact,  however,  ^tbe 
liberation  and  elevation  of  Alva  were  not  followed  I7 
forgiveness.  In  1581  Alva  entered  Forto^  defeatai 
Antonio,  drove  him  from  the  kingdom,  and  soon  nks^ 
the  whole  under  the  aubjection  of  Philip.  Entering  Lisbct, 
he  seized  an  immense  treasure,  and  suffered  his  sl^d^^^ 
with  their  accustomed  violence  and  rapacity,  to  saek  tis 
suburbs  and  vicinity.  It  is  reported  that  Alva,  be?: 
requested  to  give  an  account  of  the  money  eiq)e&ded  (s 
that  occasion,  sternly  replied,  "  If  tiie  king  asktf  me  Us  u 
account,  I  will  make  him  a  statement  of  kingdciss  pR^ 
served  or  conquered,  of  signal  victories,  of  snoeesfal  1^ 
and  of  sixty  years'  service."  Philip  deemed  it  proper^ 
make  no  further  inquiries.  Alva,  however,  did  not  eaj^j 
the  honours  and  rewards  of  his  last  expedition,  for  he  (b^i 
in  January  1583,  at  the  age  of  74. 

ALVARADO,  Pedro  de,  one  of  the  Spamsh  leedesc 
the  discovery  and  conquest  of  America,  waa  bora  at  Badap 
about  1495.  He  held  a  command  in  the  eipeditioD  sesi 
from  Cuba  against  Yucatan  in  the  spring  of  1618^  a^ 
returned  in  a  few  months,  bearing  reports  of  tlie  wei^^ 
and  splendour  of  Montezuma's  empire^  In  Febniaiy  1513 
he  accompanied  Hernando  Cortez  in  the  expedition  for  tiie 
conquest  of  Mexico,  being  appointed  to  the  commaod  d 
one  of  the  eleven  vessels  of  the  fleet  (For  the  details  ^^ 
this  expedition  and  of  Hernando's  share  in  it>  see  Cone 
and  Mexico.)  He  was  engaged  (1523-4)  in  tiie  ooaqast 
of  Guatemala,  of  which  he  was  subsequent^  vppsi^ 
governor  by  Charles  V.  In  1534  he  attem]^  to  biag 
the  province  of  Quito  under  his  power,  but  had  to  oootet 
himself  with  the  exaction  of  a  pecuniaiy  indemni^for^ 
expenses  of  the  expedition.  During  a  visit  to  l^vfi,  ^ 
years  later,  he  had  the  governorship  of  Hondmas  eoofetred 
upon  him  in  addition  to  that  af  Guatemala.  Hedied  n 
Guatemala  in  1541. 

ALYABEZ,  Fbaxt CDOO,  bom  at  Coxmbia  after  14^,  > 
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pr  est  and  almoner  to  Dom  Manuel,  king  of  Portugal,  was 
seut  in  1515  as  secretary  to  Duarte  Galvio,  on  an  embassy 
to  David,  kin^  of  Abyssinia.  Tho  expedition  having  been 
delayed  by  the  way,  it  was  not  until  1520  that  he  reached 
Abyssinia,  where  he  remained  sijc  years,  returning  to  Lisbon 
in  1527.  In  1533  he  was  sent  to  Rome  on  an  embassy 
to  Pope  Clement  VIL  The  precise  date  of  his  death,  like 
that  of  his  birth,  is  unknown;  but  it  must  have  been  later 
tJian  1540,  in  which  year  he  published  at  Lisbon,  under 
the  king's  patronage,  an  account  of  his  travels,  in  one 
volume  folio;  entitled  Verdadeira  In/orma^m  do  Frttit 
Joan  das  Indias.  This  curious  work  was  translated  in 
Latin,  cinder  the  title  of  De  Fide,  Regione^  et  Mcribiu 
JStkiopum,  by  Damien  Goez,  a  Portuguese  gentleman;  and 
las  often  been  reprinted  and  trandated  into  other  laii- 
guageai  The  information  it  contains  must,  however,  be 
received  with  caution,  as  the  author  is  prone  to  exaggerate, 
2Ad  does  not  confine  himself  to  wjiat  came  within  his  own 
observation. 

ALVAREZ,  Don  Jos^  the  foremost  Spanish  sculptor  of 
modern  times,  was  bom  at  Priego,  iu  the  province  of 
Cordova,  in  1768,  and  died  at  Madrid  in  1827.     Bred  to 
lis  father's  trade  of  a  stone-mason,  he  devoted  all  his 
spare  time  to  drawing  and  modelling,     la  his  twentieth 
jear  he'  became  a  pupil  of  the  Academy  of  Qranada.     A 
work  he  executed  soon  afterwards  for  a  fountain  in  his 
native  town  attracted  the  notice  of  the^  Bishop  of  Cordova, 
who  took  the  young  artist  into  his  house  and  maintained 
iiirn  for  several  years.     Li  1799  he  obtained  from  Charles 
-  IV.  a  pension  of  12,000  reals,  to  enable  him  to  visit  Paris 
:and  Rome.     In  the  former  city  he  executed,  in  1804,  a 
statue  of  Ganymede,  which  placed  him  at  once  in  the  front 
Tank  of  sculptors.     Shortly  afteitwards  his  pension  was 
more  than  doubled,  and  he  left  Paris  for  Rome,  where  he 
Temained  till  within  a  year  of  his  death.     The  most  im- 
portant of  his  numerous  works,  executed  during  this  period, 
wua  a  group  representing  Antilochus  and  Memnon,  which 
was  commissioned  in  marble  (1818)  by  Ferdinand  VIL, 
and  secured  fbr  the  artist  the  appointment  of  court  sculptor. 
It  is  now  in  the  Museum  of  Madrid.     Alvarez  modelled  a 
few  portrait  busts  (Ferdinand  VIL,  Rossini,  the  Duchess 
of  Alba),  which  are  remarkable  for  their  vigour  and  fidelity. 
ALVAREZ,  Don  Manuel,  a  Spanish  sculptor,  was  bom 
at  Salamanca  in  1727,  and  died  in  1797.     He  followed 
•classical  models  so  closely  that  he  was  styled   by  ids 
countrymen  £1  Griego^  "  The  Greek."    His  works,  which 
are  very  numerous,  are  chiefly  to  be  found  at  Madrid. 

ALWAR,  a  semi-independent  state  of  RAjput&n4,  and 
-under  the  control  of  the  Governor-General's  agent  for 
RijputAnA,  lies  between  28**  13'  25"  and  27**  14'  34"  N. 
lat.  and  between  77**  15'  35"  and  76**  14'  10"  R  long. 
It  is  bounded  on  the  £.  by  the  state  of  Bhartpur  and 
the  British  district  of  Gui-g^on,  on  the  N.  by  Gurg^u 
•district  and  the  states  of  PatiAU  and  NdbhA,  on  the  W. 
by  the  states  of  NibhA  and  Jaipur,  and  on  the  S.  by 
the  states  of  Jaipur  and  Bhartpur.  Its  configuration  is 
irregular,  the  greatest  length  from  north  to  south  being 
«bout  80  miles,  and  breadth  from  east  to  west  about  60 
iiiiles,  with  a  total  area  of  about  3000  square  milea  The 
tc'tal  population  of  the  state,  as  ascertained  by  a  census 
-taken  in  1872,  was  778,596,  consisting  of  598,333  Hindus, 
180,225  Mahometans,  and  38  Christians.  'The  number 
of  males  was  returned  at  418,723,  and  females  at  359,873, 
the  proportion  of  males  to  the  total  population  being  53*76 
per  cent  The  eastern  portion  of  the  state  is  open  and 
Iki^hly  cultivated ;  the  western  is  diversified  by  hills  and 
f>eaks,  which  form  a  continuation  of  the  Aravallf  range, 
from  12  to  20  miles  in  breadth.  These  hills  run  in  rodky 
and  precipitous  parallel  ridges,  in  ;some  places  upwards  of 
2200  feet  in  heij^lo.    The  Sabhl  river  flows  through  the 


north-western  part  of  the  state,  the  only  other  strea^i  of 
importance  being  the  Ruparel,  which  rises  in  the  Aiwar 
hills,  and  flows  through  the  state  into  the  Bhartpur  terxi* 
tory. 

The  ooe  ftttenSpt  at  road-makfDg  in  the  state  is  a  1!ne  which  con* 
sects  the  chief  town,  Alwar,  with  llij^h&r  oir  the  one  ride  and  wiUi 
Tijar4  on  the  other.  The  greater  portion  of  this  road  was  metalled 
durinff  the  minority  of  the  present  r^i,  but  it  has  been  neglected 
since  no  took  the  management  of  the  state  into  bis  own  hands,  and 
is  now  said  to  be  almost  impassable,  and  worse  than  the  ordinary 
cart  tracks.  The  earthwork  for  a  road  from  Alwar  to  the  Bhartpar 
border  was  thrown  up,  bnt  it  has  never  been  metalled,  and  the  fine 
is  not  used  for  traffic.  The  Alwar  hills  are  rich  in  minerals.  Iron 
ore  is  found  in  large  qoantities  close  to  the  surface.  Thirty  smelting 
furnaces  are  kept  at  work,  and  are  capable  of  turning  out  390  tons 
a-year.  They  give  employment  to  a  large  nomber  of  people.  Two 
copper  mines  have  been  in  operation  for  a  number  of  years,  but  with 
doubtful  advantage  to  the  state.  Silver,  lead,  and  sulphur  are  also 
found  in  inutll  (^uantities^  and  attempts  have  been  made  to  work 
them,  but  without  sucoesa.  The  principal  agricultural  products  ars 
wheat  and  barlejr  during  the  cold  weather,  with  gram  to  a  less 
extent  JoAr,  bapdL,  and  Indian  com  are  raised  during  the  rains. 
Cotton  is  extensively  cultivated,  and  exported  on  a  considerable 
scale.  A  ten  years'  land  settlement,  which  was  formed  by  a  late 
poUticat  resident,  is  now  expiring,  and  a  fresh  settlement  for  a 
longer  term  is  being  made.  The  revenue  of  the  state  has  for  some 
time  been  in  an  unsatiafsctory  state.  When  the  dUa  attained  his 
nugority,  and  was  invested  with  the  full  administration  of  his  ten-i> 
tory  in  1863,  the  treasury  contained  a  surplus  of  £205,000.  Within 
seven  years  this  surplus  had  dwindled  awa^,  and  debts  to  the  extent 
of  £160,000  accumulated.  Under  these  arcumstances,  the  govern- 
ment found  it  necessary  to  pUce  the  administration  of  the  state  in 
the  hands  of  the  politioJ  resident,  assisted  by  a  council  of  manage* 
ment  conaiBtxzig  of  five  of  the  principal  chiefs  and  native  gentlemen 
of  the  stateb  In  1870-71,  the  first  year  under  the  new  management, 
the  revenue  of  the  state  amounted  to  £213,089,  and  the  expenditure 
to  £136,201,  leaving  a  surplus  of  £77,881,  part  of  which  waa  devoted 
to  the  Uouidation  of  the  state  debt,  the  remainder  being  kept  as. a 
working  oalance.  An  allowance  of  £18,000  a*year  is  luuie  for  tlie 
household  expenses  of  tho  raji,  besides  an  establishment  of  horses, 
carriages,  and  elephants  maintained  for  his  use.  The  educational 
institutions  consist  of  a  high  school,  attended  in  1871-72  by  882 
students ;  a  Thikur  school,  for  the  education  of  the  sons  of  chiefs 
and  native  gentlemen,  and  attended  by  61  pupils ;  and  sixty  other 
schools,  containing  a  total  of  2786  pupils.  Seven  towns  in  tho 
state  are  returned  as  containing  a  population  of  upwards  of  5000 
souls—namely.  Alwar,  62.357;  R^ghar,  12,070;  Tijahi,  7382; 
Govindffarh,  6720  ;  Rimgarh,  6581 ;  Kimpur,  6381 ;  and  Bahror, 
6213.  l*he  Only  municipality  is  the  town  of  Alwar.  It  derives  its 
municipal  revenue  from  a  tax  of  1  per  cent  on  the  supposed  income 
of  tlfe  owners  of  houses.  This  tax  yields  about  £800  per  annum, 
out  of  which,  with  some  assistance  from  the  state,  the  city  police, 
conservancy  establishment,  ^,  are  paid. 

ALYPIUS,  one  of  the  seven  Greek  writers  on  music 
whose  works  are  collected  and  published^  with  a  com- 
mentary and  explanatory  notes,  by  Meibomius  (Antiquce 
MttsiccB  Audore*  Scptem,  Amstel.,  1652).  The  time  in 
which  he  flourished  cannot  be  precisely  ascertained.  He 
is  said  to  have  written  before  Euclid  and  Ptolemy,  and 
Cassiodonis  arranges  his  work,  entitled  ItUrodttction  to 
Music^  between  those  of  Nicomachus  and  Gaudentius. 
The  work  consists  solely  of  a  list  of  symbols  of  the  various 
scales  and  modes,  and  is  therefore  probably  only  a  fragment 

ALYPIUS  OF  Antiocr,  a  geographer  of  the  4th  century, 
who  was  sent  by  the  £mpcror  Julian  into  Britain  as  prefect, 
and  was  afterwards  commissioned  to  rebuild  the  temple  of 
Jerusalem.  Amof.g  the  letters  of  Julian  are  two  (29  and 
30)  addressed  to  Alypius;  one  inviting  him  to  Home,  the 
other  thanking  hiiu  for  a  geographical  treatise,  which  no 
longer  exista 

ALYTU,  a  town  on  the  eastern  borders  of  Perthshire, 
in  a  parish  of  the  same  name,  situated  in  the  valley  of 
Strathmore,  13  miles  west  of  Forfar.  It  is  tolerably  well 
built,  and  contains  a  handsome  parish  church,  and  also 
Free,  United  Presbyterian,  and  Scottish  Episcopal  churches. 
The  chief  industri^  employments  are  linen  manufactnring 
and  wool  spinning,  and  there  is  a  fair  nearly  every  month. 
Alyth  was  created  a  burgh  of  barony  by  •lamos  UL 
Population  in  1871,  2134. 
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AMADEXJS  v.,  Bumamed  tlie  Greats  Count  of  Savoy, 
^-as  bom  at  Bourget  ia  1249,  and  succeeded  his  uncle 
PhUip  in  1285.  Tlie  cautious  prudence  of  Amadeus 
enabled  him  greatly  to  increase  his  territory  by  means  of 
marriage,  purchase,  and  donations.  He  gradually  rose  to 
fiuch  eminence  among  the  European  powers,  that  he  was 
constituted  their  umpire  to  settle  tneir  differences — an. 
oflSce  which  he  performed  with  much' reputation  to  himself 
and  advantage  to  them.  In  1310  he  was  created  a  prince 
of  the  empire  by  Henry  VII.  When  the  Turks  attempted 
to  retake  Rhodes  from  the  knights  of  St  John  of  Jerusalem, 
he  acquired  great  renown  by  the  valour  with  which  he  led  an 
.  expedition  to  the  relief  of  the  island.  A  Maltese  crosswith 
the  letters  F.KR.T.  {Foriitudo  ^us  Rhodum  tmuit),  it  is 
saidy  became  the  anns  of  Amadous  and  his  successord,  in 
memory  of  this  victory.  Amadeus  undeitook  a  journey  to 
Avignon  to  persuade  Pope  John  XXIL  to  preach  a  crusade 
in  favour  of  Andronicus.     He  died  there  in  the  year  1323. 

AMADEUS  YIII.,  Count  and  first  Duke  of  Savoy,  and 
latterly  pope  or  anti-pope,  under  the  name  of  Felix  V.,  was 
bom  at  Chambery  in  1383,  and  succeeded  his  father, 
Amadeus  YIL,  in  1391.  Having,  by  purchase  or  other- 
wise, added  large  territories  to  his  patrimonieil  possessions, 
he  became  so  powerful  that  the  Emperor  Sigismund  erected 
Savoy  into  a  duchy  in  1416;  and  after  his  elevation 
Amadeus  added  Piedmont  and  other  provinces  to  his 
dominions.  After  this  increase  of  rank  and  of  territory 
he  suddenly,  in  1434,  retired  to  a  monastery  at  Bipaillo. 
He  does  not  appear,  however,  to  have  resigned  his  duchy, 
but  contiiluod  to  administer  it  through  his  son  Louis.  It 
is  said,  too,  although  some  historians  have  cast  doubts 
upon  the  story,  that,  instead  of  leading  a  life  of  asceticism, 
he  spent  fi^udi  of  the  ducal  revenues  in  furthering  his  own 
luxury  and  enjoyment.  In  1439,  when  the  pope,  Eugenius 
IV.,  was  deposed  by  the  council  at  Basle,  Amadeus,  although 
not  in  orders,  was  elected,  through  bribery  some  say,  his 
successor;  and  after  resigning  his  duchy,  was  crowned  in 
the  following  year  as  Felix  V.  In  the  stormy  conflict  that 
followed,  the  Emperor  Frederick  sided  with  Eugenius,  and 
the  nations  of  Europe,  except  Germany,  which,  remained 
neutral,  declared  for  the  one  pope  or  the  other.  In  1449 
Amadeus  thought  it  prudent  to  renounce  his  claim  to  the 
pontificate  in  favour  of  Nicholas  V.,  who  had  been  elected 
on  the  death  of  Eugenius.  He,  however,  induced  Nicholas 
to  annul  all  the  acts  of  Eugenius;  to  confirm  the  determi- 
nation of  the  cpuncil  of  Basle  to  appoint  him  perpetual 
apostolical  legate  in  Savoy,  Piedmont,  and  the  other  places 
of  his  own  dominions;  and  even  to  confer  on  him  the 
bishoprics  of  Basle,  Lausanne,  Strasburg,  and  Constance. 
Itwas  also  conceded  to  Amadeus  that  he  should  continue  to 
wear  the  pontifical  dress,  except  in  a  very  few  particulars; 
that  he  should  not  be  obliged  to  go  to  Home  to  attend  any 
general  council;  and  that  he,  instead  of  kissing  the  pope's 
toe,  should  be  permitted  to  kiss  his  cheek.  Amadeus  died 
at  Geneva  in  1451. 

AMADIS  OF  GAUL.  The  best  edition  for  English 
readers  of  this  famous  work  is  to  be  found  in  the  abridged 
translation  of  Southey,  and  the  best  account  of  it  is  to  be 
found  in  his  preface,  which,  however,  is  not  void  of  error. 
Here,  for  example,  is  its  final  sentence: — "Aniadis  of  Gaul 
is  among  prose  what  Orlando  Furioso  is  among  metrical 
romances — ^not  the  oldest  of  its  kind,  but  the  best"  We, 
of  course,  in  England  would  place  the  Morte  d^ Arthur 
above  all  romances  of  the  kind;  and  the  praise  that  we 
allow  to  Amadis  of  Gaul  is  precisely  that  which  Cervantes 
bestows  upon  it — of  being  the  earliest  and  best  of  the 
Spanish  romances.  When  the  licentiate  and  the  barber 
burnt  the  library  of  Don  Quixote,  they  spared  from  the 
flames  only  three  romances — Amadis  of  Gaul,  Palmerin  of 
JBnclandy  and  Tira/iic  the  White,     "I  have  heard,"  said 


the  licentiate,  ''  that  AmadU  of  Gaul  was  the  first  book  of 
chivalry  printed  in  Spain,  and  that  all  the  rest  spnm^ 
from  it;  I  think,  therefore,  as  head  of  so  pernicious  twx, 
we  ought  to  condemn  him  to  the  fire  without  mGcy." 
"  Not  so,  sir,"  said  the  barber,  "  for  I  have  heaid  also  thai 
it  is  the  best  of  all  the  books  of  this  kind;  and  therefor&— 
as  being  unequalled  in  its  way — it  ought  to  be  sjGei' 
''  You  are  right,"  said  the  priest,  *'  and  for  that  reuon  its 
life  is  granted."  Although  Cervantes  speaks  of  ^e  romance 
as  a  Spanish  one,  and  although  Southey  translated  it  from 
the  oldest  extant  edition,  which  is  also  Spanish,  it  is  cni- 
rently  supposed  to  have  been  originally  written  in  Porto- 
guese  by  Vasco  Lobeira,  himself  a  good  knight,  who  re- 
ceived his  spurs  on  the  field  of  battle  from  King  JoBin,'&EQ 
who  died  in  1403.  The  work,  however,  has  been  daiiced 
as  of  French  origin  by  the  Comte  do  Tressan.  Southey 
ridicules  this  theoiy,  and  insisfes  upon  the  ehdmB  cf^the 
Portuguese  author.  It  is  quite  certain  that  the  Comte  de 
Tressan  attftnpted  to  prove  too  much;  but,  on  the  other 
hand,  Southey  has  not  allowed  weight  enondi  to  the  fac" 
that  the  Amadis  of  Gaul  is  but  the  first  work  of  romance 
which  appeared  in  the  Portuguese  and  Gastilian  languages; 
that  it  was  preceded  for 'more  than  a  century  by  otLer 
romances  of  Anglo-Norman  origin;  and  that,  if  not  in  it; 
names  and  personages,  yet  in  its  idea — in  the  charscter  ci 
its  incidents  and  in  much  of  its  geography— it  bdongito 
the  ^world  of  Anglo-Noiman  romance.  What' tiioagh  ve 
cannot  lay  our  hands  on  the  French  original  from  'wixk 
Lobeira  translated,  any  more  than  we  can  lay  onx  hands  c^ 
Lobeira's  own  work  from  which  the  Castilian  version  b-i 
been  made,  we  still  know  that  all  the  ideas  and  materi.i, 
all  the  design,  all  the  machinery  of  Ainadis  of  Qavly  bd.:: 
to  the  Anglo-Norman  cycle  of  romance  which  was  in  totj' 
before  Lobeira  was  bom.  And  in  this  creed  we  dieat  Is:^ 
of  nothing  when  we  say  that  we  know  nol  to  what  exiect 
he  is  entitled  to  the  praise  of  originality.  Knowing  tI^ 
we  do  of  these  romances,  it  is'  not  enough  to  say,  for  t£: 
establishment  of  Lobeira's  claims,  that  we  cannot  trace  t£e 
Amadis  of  Gaul  to  any  one  before  him.  Ezpressiofii  cf 
his  own  throughout  his  work  show  that  if  he  was  not  a 
literal  translator,  he  was  at  least  a  borrower.  Thus,  tonrdj 
the  end  of  his  third  chapter  he  writes — ^*Tbe  anthc: 
ceaseth  to  speak  of  this,  and  retumeth  to  the  child  wLc:^ 
Gandales  brought  up."  The  Spanish  translator,  Mcnt-Ii:-' 
cohf  esses  to  have  taken  liberties  with  the  Portuguese  verei.:; 
from  which  he  worked,  altering,  adding,  and  abridgiiif 
The  Comte  de  Tressan  maintains  that  the  original  Frssc^ 
work  must  have  ended  with  the  third  book  and  the  rescue 
of  Oriana;  and  that  from  this  point  we  can  distinctly  trsce 
the  work  of  Spanish  hands.  Southey,  again,  thinks  ti:^; 
the  work,  as  it  left  the  hands  of  Lobeira,  ended  in  t£r 
fourth  book  with  the  marriage  of  A^nftHiA  and  Ozian^  s^ 
that  all  which  follows  is  due  to  the  tasteless  accietioiis  cf 
Montalus.  Although  this  is  mere  coigectura^  stiU  it  i 
natural  that  we  should  attach  no  little  force  to  the  cone^ 
feeling  of  Southey.  For  the  stoiy  itself,  it  is  imjK^^- • 
to  give  a  summary  of  it — ^thc  plot  being  too  disco:- 
nected;  but  he  who  has  read  one  such  tale,  or  ettj  i 
few  chapters  of  one,  may  have  a  general  impression  of  aH— 
hacking  and  hewing  in  every  page,  knights  always  at  ^3-" 
and  seeking  adventures,  giants  in  the  path,  lions  in  t: - 
forest,  damsels  in  durance,  castles  to  be  attacked,  vra^^ 
and  witches  with  hate  in  their  hearts,  kings  everr^tc? 
plentiful  as  blackberries,  and  lovely  ladiej>  aboondin:  ^ 
tenderness.  The  sentiment  of  the  work  is  \ '  noble,  s^i 
some  of  the  descriptions  are  fiili  of  fire;  b«  »  .  e  tc^' 
owes  more  than  he  is  aware  to  the  curtailments  .•  Sostiey. 
AMADOU  (Polyporus  fome^Ltarttis),  a  fungus  Mt  p-i« 
upon  old  trees,  especially  ^e  oak,  ash,  fir,  and  chenr.  Wta 
beaten  soft  it  is  used  as  a  styptic  for  sligat  h3?JJ«ni^f: 
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and  as  matmial  for  surgical  pads.    After  being  boiled  in  a 
solution  of  nitre  it  is  employed  as  tinder. 

AMAQER,  or  Amak,  a  small  island  belonging  to  Den- 
mark, lying  in  the  Sound,  close  to  the  east  coast  of  See- 
land.  The  channel  which  separates  its  northern  extremity 
from  Seeland  forma  the  harbour  of  Copenhagen;  and 
nearly  the  third  part  of  that  city,  the  suburb  of  Christians- 
hafen,  is  situated  in  Aoiager.  The  island  i|9  about  9  miles 
long  and  4  broad,  with  a  fertile  soil,  which  produces  large 
quantities  of  vegetables  for  the  Copenhagen  naiket  It  is 
peopled  chiefly  by  the  descendants  of  a  Dutch  colony 
which  Christian  IL  brought  there  in  1516,  who  still 
retain  many  of  the  old  peculiarities  of  dress,  language,  and 
manners.  Population  about  9000,  exclusiTe  of  £e  inhabit- 
ants of  Christianshafen.  -The  other  towns  aie  Dragoe  and 
>  Castrup.   ' 

AMALASONTHA,  or  AHALAsirsNTHA,  daughter  of 
Theodoric,  king  of  the  Ostrogoths,  was  bom  about  498 
i.D.  In  515  die  married  £utharic,  the  last  representative 
of  the  Amali  family,  who  died  (524>5),  leaving  an  only 
son,  A&alaric.  The  latter  was  designated  by  Us  grand- 
father Theodoric  as  the  heir  to  the  throne,  and  Amalar 
sontha  was  appointed  his  guardian.  On  the  death  of 
Theodoric  in  526,  Amalasontha  became  regent,  and  en-> 
deavoured  by  «  wise  and  vigorous  administration  to  cany 
on  the  work  of  civilisation'  and  enlightenment  which  her 
father  had'  commenced,  ^he  devoted  herself  with  special 
solicitude  to  the  education  of  Athalaric,  but  her  efforts 
were  frustrated  by  the  opposition  of  the  Gothio  nobles. 
jSncouraged  by  them,  the  young  heir  to  the  throne  threw 
off  the  restraii'ts  imposed  by  his  mother,  plunged  into 
debauchery,  ani  died  at  the  age  of  sixteen  (534).  *  In  the 
san^e  year  Amalasontha  married  her  cousin' Theodahadus, 
and  made  him  oregent  with  herself.  A  few  months  later 
(April  535)  she  was  assassinated  by  oraer  ot  her  husband 
in  an  island  on  Lake  Bolsena. 

AMALEKITES,  an  ancient  people,  widely  spread 
throughout  the  coimtry  lying  on  the  south  and  east  of 
Palestine,  often  mentioned  in  the  Jewish  Scriptures,  and 
celebrated  also  in  Arabian  tradition.  In  Scripture  they 
occur  first  in  Gen.  adv.  7,  occupying  the  territory  around 
Eadesh,  and  suffering  from  the  invasion  of  Chedorlaomer 
and  his  confederates.  They  appear  next  assaulting  the 
Israelites,  shortly  after  the  exodus  from  Egypt,  *t  Rephidim, 
in  the  neighbourhood  of  Mount  Sinai  (£x.  xvii  8;  cf. 
Deut.  XXV.  17).  They  again  occur  falling  upott  a  party 
of  the  Israelites  on  the  southern  verge  of  the  promised 
land  (Nonu  xiv.  45;  cf.  xiiL  29).  In  the  time  of  the 
judges  they  are  found  associated  with  the  Moabites,  the 
Ammonites,  the  -  ^lidianites,  and  **the  children  of  the 
east,"  iii  repeated  attacks  upon  the  Israelites,  invading 
their  territory  from  the  eastern  side  of  Jordan  (Judges  iiL 
13;  yi..3).'  Saul,  by  divine  command,  led  an  expedition 
into  the  Country  of  Amalek,  waging  against  them  an 
exterminating  war,  "smiting  them  from  Havilah  until 
thou  coniest  to  Shur,  that  is  over  against  Egypt'*  (1  Sam. 
XV.  1).  David  also  "invaded  the  Geshurites,  and  the 
Qezrites,  and  the  Amalekites ;  for  these  nations  were  of 
old  the  inhabitants  of  the  land  as  thou  goest  to  Shilr, 
even  unto  the  lan^d  of  Egypt"  (1  Sam.  xxvii  8).'  The 
last  notice  occurs  in  1  Chron.  iv.  43,  from  which  we 
learn  that  in  the  days  of  Hezekiah  a  body  of 'Simeonites 
"went  to  mount  Seir"  and  "smote  the  rest*  of  the  Ama- 
lekites that  were  escaped;"  a  notice  showing  the  accom- 
plishment of  the  doom  of  extermination  which  had  been 
denounced  against  them  (Ex.  xvii  14-16 ;  Num.  xxv.  20), 
and  finding  An  echo  in  the  words  of  an  Arabian  poet,  "The 
xsjce  of  ^"^^^Tf  has  disappeared,  and  there  is  left  of  it 
neither  mean  man  nor  mighty"  (Ma^udi,  Les  Frairtes 
d'Or^  pax  Meynard  et  CourteiJle,  vol.  iii  104).     We  twice 


hear  of  A^ag  as  the  name  of  the  king  of  the  nation  (Num. 
xxiv.  7;  1  Sam.  xv.  8);  and  it  is  reasonably  supposed 
that  this,  like  Pharaoh  in  £g}'pt,  was  a  name  common  to 
all  their  kings.  It  has  been  gcDcrally  supposed  that  the 
Uaman  of  the  book  of  Esther,  called  "  the  Agagite,"  be- 
longed to  the  royal  line  of  the  Amalekites;  but  it  is  now 
found,  from  Assyrian  records,  that  Agagi  was  the  name  of  a 
country  east  of  Assyria,  from  which  it  may  be  assumed  that 
the  title  was  derived.  See  Lenormant,  Leltm  Ass,  i.  45.  , 
Josephus  agrees  with  Scripture  in  assigning  to  the  Ama- 
lekitesthe  territory  immediately  to  the  south  oi  Palestine. 
Thus  he  speaks  of  them  as  inhabiting  "Qobolitis  and 
Petra"  (Qobolitis  =  Gebal,  in  Ps.  Ixscxiii  7 ;  cf.  Reland, 
PaUutinay  p.  71) ;  and  as  reaching  "  from  Pelusium  to  the 
Red  Sea"  {Ant.  Jud.  iii.  2,  1 ;  vi  7,  3 ;  cf.  ii.  1,  2). 
The  country  which  they  are  thus  represented  as  occupying- 
is  suited  only  to  a  nomadic  population ;  and  accordingly 
the  indications  of  the  Scripture  narrative  point  to  this  as 
the  general  character  of  the  Amalekite  people.  They 
appear  as  the  Bedouins  of  ancient  times,  rapid  and  de- 
vastating  in  their  movements  (1  Sam.  xxx.  1);  and  in 
their  expeditions  "  coming  up  with  their  cattle  and  their 
tents"  (Jud.  vi.  5).  At  the  same  time,  in  Ihe  more 
fertile  portions  of  their  territory  they  doubtless  had  settled 
abodes.  We  read  in  1  Sam.  xv.  5  of  "  a  city  of  Amalek  ;"^ 
and  Josephus  speaks,  apparently  in  an  exaggerated  way^ 
of  their  cities  being  captured  by  means  of  elaborate  siego 
operations  {AnL  Jud,  vi  T,  2). 

The  othnicsl  chsracter  and  relation  of  this  people,  and  their  com- 
plete national  hist-ory,  it  is  impoasible  satiaitectorily  to  make  out 
from  the  fragmentaiy  materials  m  oar  hands.  They  are  not  men- 
tioned in  the  table  of  nations  n  Gen.  z.,  vhile  in  Gen.  zxxri.  12^ 
16,  their  ancestry  seems  to  be  referred  to  Esau.  At  the  same  time,, 
the  existence  of  the  nation  is  noticed  in  Gen  xiv.,  long  before  Esau  i 
and  it  seems  unnataial  to  understand  this,  with  Hengstenbeiig  and 
others,  in  a  proleptic  sense,  esp«cially  as  there  are  otfaor  independent 
grounds  for  referring  the  beginning  of  their  history  to  an  earlier 
date.  It  is  certain  that  the  genealogical  tables  of  Scripture,  liko 
those  of  Arabia,  include  cases  of  adoption  or  afiiliation  as  well  a» 
of  direct  descent,  and  probably  it  is  in  this  sense  that  the  notice 
referring  Amalek  to  Esau  should  be  understood.  ^  In  Balaam's  pro* 
pttecy  Amalek  is  called  "the  first  of  nations  "  (O"'"**  ^^^,  praesiai^ 
Hssima  gentium,  Gesenius),  Num.  zsdv.  20,  an  expression  scarcely 
reconcilable  in  the  circumstances  with  descent  ^m  Jacob's  brother. 
Again,  though  found  in  Jewish  scrii)ture  located  in  the  immediate- 
south  and  east  of  the  Israelitish  territory,  yet  there  are  indicatioB» 
in  Scripture  itself  that  at  one  time  they  had  had  a  wider  extension. 
"The  mount  of  the  Amalekites"  is  mentioned  as  situated  in  "  th» 
laadof  Ephiaim"  (Jud.  xii  16),  apparentiy  warranting  the  infer- 
ence  that  they  once  held  possessions  on  the  west  of  the  Jordan  (see- 
Stanley,  Sin,  and  Pal.,  p.  237,  n.)  "  Amalek "  also  is  found  ia 
some  copies  of  the  LXX.,  as  the  translation  of  Maacah,  in  2  Sam.  x. 
6,  8,  giving  some  ground  for  the  belief  that  a  section  of  the  same 
race  Bad  once  been  settled  on  the  north-east  of  Palestine  (see 
Ewald,  Q€tch,  laraeVs,  Bd.  I.  335).  There  is  Uttle  in  the  Bible  to 
illustrate  tiieir  linguistic  affinity  ;  but  so  far  as  appears  their 
language  was  Shemitic,  identical  with  or  very  closely  allied  to  the. 
Hebrew.  Samuel  and  the  captive  ^gag  (1  Sam.  xv.  32),  and  David 
and  the  Amalekite  youth  (2  Sam.  i.  13)  converse  together;  and  it 
has  been  attempted  also  to  explain  the  names  Amalek  and*  Agof^ 
by  Shemitio  analogies  (Meier,  ZeitachHft  d,  morg,  Ota.,  Bd.  xvii, 
p.  577).  By  Philo  {Vita  Mosis,  §  89)  the  Amalekites  of  the  Sinaitia 
peninsula  are  called  Phoenicians. 

The  traditions  of  the  Arabians  regarding  this  race  are  confused 
and  coniOicting,  yet  certainly  are  not  to  be  summarily  rejected  as 
destitute  of  any  claim  to  historic  credibUit^r ;  and  with  all  their 
entanglement  they  speak  strongly  for  the  ancient  and  far-extended 
power  of  the  people  m  question,  and  also  more  doubtfully  for  their 
Shemitic  affinities.  In  these  traditions,  Amlak  or  Amlik,  the  father 
of  the  Amalekitea.  is  represented  sometimes  as  the  son  of  Laud  (<.«., 
Lud),  the  son  of  Shem  ;  sometimes  as  the  son  of  Aram,  the  son  of 
Laud ;  while  sometimes  also  he  is  'spoken  of  as  a  son  of  Ham. 
They  belong,  with  the  Adites,  Thamudites,  and  others,   to  the 

f>rimitive  races  of  Arabia.  They  are  said  to  have  been  expelled 
rom  Babylonia  by  the  Assyrian  conqueroiB,  and  driven  westward 
into  Arabia  and  Syria,  to  have  built  and  reigned  in  Aleppo,  to  have- 
conquered  and  for  some  centuries  retained  possession  of  Egypt,  and  tO' 
bo  the  ancestors  of  the  Berbers  in  North  ^Vfrica  (see  Abulfuda,  HisL 
Ante-l8l,  pp.  16,.  178  ;  Ma$oudi,  op,  at.,  voL  iii.,  p.  106  i  a  de 
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■Perccyal,  Bid.  det  Arabes,  vol.  I,  p.  18) ;  KnoW,  Volkertafel, 
>   198;  MovwB,  Pk^izUr,  2ter  Th.,  Bd.   iL,  p.  422).      With 
these  j^bian  accounts  it  ia  natural  to  bring  into  coimection  the 
facts  narrated  by  Manetbo,  and  now  in  substance  asce  tained  from 
•old  Egyptian  records,  regarding  the  conauest  of  the  Nils  valley  by 
an  Arabian  race,  called  Ifycsos  by  the  former,  and  Menti,  or  shei^ 
herds,  in  the  latter  (see  Bunsen,  Egypt  a  Place,  vol  ii,  p.  266 ; 
Brugsch,  ITid,  dEgypU,  vol.  L,  p.  75 ;  ChabaiB,  Les  Fadeurs  en, 
Hffi/pUt  p.  9)     Nowr,  from  the  time  of  the  eighteenth  dynasty, 
norUicm  Arabia  is  found  in  Egyptian  monuments  to  be  in  posses- 
sion of  a  people  called  Shasu,  a  name  which  Egyptolo^rs  generally 
compare  with  the  second  syllable  of  Hycsos,  and  which  siso,  per- 
Itaps,  corresponds  with  Zuzim  of  Gen.  xiv.  6.     These  Shasu  may 
with  confidence  be  identified  with  the  Amalekitcs  of  Scripture  ; 
their  locale  and  their  habits  are  the  same ;  and  of  them  we  learn 
that  '*  they  were  spread  over  a  vast  territory,  quite  like  .ho  wander- 
ing Arabs  of  our  day.    They  are  found  near  Ojor,  on  the  north- 
east frontier  of  Egypt,  as  well  as  in  the  defiles  of  Lebanoin,  where 
their  depredations  made  themselves  felt  fourteen  centuries  before 
our  era'*  (Chabaa,  £lude$  sur  FAfUigwU  Mistoriquej  p.  114;  cf. 
his  Foyfuft  dun  JBgyptien,  p.  111).     '*They  wear  short  tonics,  a 
turban-iike  head-dress,  and  Are  armed  with  spears  and  axes.     A 
-characteristic  feature  is  the  Ions  beard,  as  among  the  Canaanitish 
oations'*  (Brugsch,  Oeoff.  Inschn/Un^  Bd.  ii.  58). 

The  notices  occurring  in  Arabian  writers,  which  speak  of  Amalek- 
itcs as  spread  over  various  more  southern  portions  of  Arabia,  isAy 
probably  be  referred  to  the  period  subsequent  to  their  expulsion 
from  their  northern  seats  by  tne  israelites  and  other  enemies.  The 
Bcnu-Korker,  who  dwell  around  Mecca,  are  by  some  referred  to  this 
«tock :  ti^e  same  is  true  of  the  Benu-Amila,  who,  before  migrating 
northwards  into  Syria,  dwelt  in  Yemen.  We  hear  of  Amalelbites 
<also  in  "  Choibar,  Jatrib,  and  other  parts  of  Hedjas  *'  (Abulfeda, 
4fp,  eU.f  "^  179) ;  in  regard  to  which  notice  a  eeimin  degree  of 
^confirmation  is  aflbnded  by  the  mention  by  Pliny  of  an  Arabian 
-town,  the  name  of  which  reads  Harippa  Palmalacum,  but  which 
probably  should  be  read'  Jatrippa  Alaraalacum,  that  is,  Jatrib  the 
Amalekite  (see  Pliny,  Hitl.  NtU.  vi.  32 ;  Blau,  ZeiUchrifl  d.  m. 
Oct.,  Bd.  uii.  668;  cf.  Noldeke,  Uher  d,  AmalekiUr,  87).  Accord- 
ing to  some  (Tuch,  Bhui,  and  others),  the  famous  Sinaidc  inscrip- 
i-ions,  sscertained  to  be  written  in  a  Shemitic  dialect,  are  to  be  ascribed 
to  the  Amalekite  race.  Doubtless  their  authors  dwelt  in  the  country 
once  inhsbited  by  this  people,  but  that  they  belonged  to  them, 
and  not  to  some  succeeding  race,  hss  not  ^et  been  demonstrated. 
*  From  the  cuneiform  records  we  have  gained  as  yet  no  illustration 
•of  this  subject,  unless  the  people  Malikhu,  or  Makko,  mentioned  in 
the  inscriptions  of  Sennacherib  among  certain  Aranuoan  tribes  in- 
.habiting  the  valley  of  the  Euphrates,  may  be  identified  with 
Amalek  (see  Records  of  the  Fast,  vol.  i.,  pp.  26,  57). 

AMALFI,  a  town  of  Italy,  in  the  Principato  Ciieriore, 
situated  at  the  entrance  of  a  deep  ravine  on  the  north  side 
of  the  Oulf  of  Salerno.  It  was  founded,  according  to  the 
•common  account,  under  Constantino  the  Great,  and  was 
•one  of  the  first  cities  to  recover  from  the  irruption  of  the 
barbarians  into  Italy.  During  the  10th  and  11th  centuries 
it  was  an  independent  republic  of  great  commercial  im- 
7>ortance,  with  a  trade  which  extended  to  Egypt  and  the 
•east,  and  a  population  of  50,000.  Its  code  of  maritime 
laws  {TaJbuLa  Amaljitana)  is  said  to  have  regulated  com- 
merce at  one  time  throughout  the  whole  of  Italy,  but  the 
truth  of  this  statement  appears- to  be  extremely  questicn- 
able.  In  11 35  Amalfi  was  plundered  by  the  Pisans,  who  arer 
«aid  to  have  then  discovered  and  carried  off  the  far-famed 
manuscript  of  the  Pandects  of  Justinian,  which  is  now  in  the 
Laurentian  library  at  Florence  Soon  after  this  the  town 
passed  under  the  dominion  of  Naples,  and  from  that  time 
rapidly  declined.  In  1343  a  terrible  storm  buried  a  lax^ 
part  of  the  town  under  the  sea,  and  at  the  present  day  it 
is  a  mere  wreck  of  its  former  greatness.  It  has  only  about 
(>500  inhabitauts,  whose  chief  cmplojrmenta  are  fishing 
and  the  manufacture  of  macaroni,  «i11c,  and<  paper.  It  is 
«till  the  seat  of  an  archbiehop,  and  contains  an  ancient 
x^ihedral  dedicated  to  St  Andrew.  Flavio  Gioja,  to  whom 
the  invention  of  the  mariner's  compajss  had  been  ascribed, 
and  Masaniello  were  bom  at  Amalfi. 

AMALGAM,  the  name  given  to  an  allo^  of  mercury  and 
another  metal  The  amalgams  are  a  Teiy  numerous  class 
of  compounds,  and  many  of  them  are  used  largely  in  the 
arte.  Many  amalgams  are^  produced  by  direct  contact  of 
4te.toetals,. with,  evolution 'of  heat.     Othen  are  obtained 


by  the  action  of  mercury  on  a  salt  of  the  metal,  c  the 
action  of  the  metal  on  a  salt  of  mercoiy,  assisted  V  the 
passage  of  a  weak  electric  current  in  some  cases,  bcme 
amalgams  are  solid,  others  liquid.  They  are,  gencrdlly 
speaking,  weak  compounds,  many  of  them  bdng  decom- 
posed by  pressure,  and  all  are  decomposed  at  a  ivUte  lut 
Tin  amalgam  is  used  for  "silvering"  minors,  gold  and 
silver  amalgam  in  gilding  and  silvering,  cadmium  ani 
copper  amalgam  in  denUstiy,  and  an  amalgam  of  zioc  a;.d 
tin  for  the  rubbers  of  electrical  machines.  See  Mchcue/ 
and  Chemistry. 

A  MALI  A,  Anka,  Duchess  of  Saxe-Weimar,  was  born 
at  Wolfenbiittel  on  the  24th  October  1739,  and  mairied 
Duke  Ernest  of  Saxe-Weimar  in  1756.  Her  husband  (li:i 
in  1758,  leaving  her  regent  for  their  infant  son,  Karl 
August.  During  the  protracted  minority  she  administered 
the  affairs  of  the  duchy  with  the  greatest  prudence, 
strengthening  its  resources  and  improving  its  position  ia 
spite  of  the  troubles  of  the  Seven  Years'  War.  She  vu  t 
warm  patroness  of  art  and  literature,  and  attracted  to 
Weimar  many  of  the  most  eminent  men  in  QennasT. 
Wicland  was  appointed  tutor  to  her  son ;  and  tbe  n&iDes 
of  Herder,  Qoethe,  Enobel,  Bottiger,  Mussus,  and  Schiller 
shed  an  undying  lustre  on  her  court  In  1775  she  redrtd 
into  private  life,  her  son  having  attained  ids  majonnr. 
In  1788  she  set  out  on  a  lengthened  tour  through  :u1t. 
being  accompanied  by  Qoethe.  She  died  en  the  Kd 
April  1807.  A  memorial  of  the  duchess  Is  included  :e 
Goethe's  works  unde;  th^  title  ^umAndeiJeenrderFirttti 
Anfia-AmcJia, 

AMALRIO  or  AHAimt  of.  Bxna,  bo.  called  from  Is 
birthphice,  a  small  ~\llige  in  the  diocese  of  Chartre5,vti 
the  founder  of  a  8c>iOoi  of  pantheists  known  by  his  nsc^- 
He  lectured  at  Paris  about  the  year  1200,.  and  attzacteii 
large  circle  of  hearers.  In  1204  his  doctrines  yere  co 
demned  by  the  university;  and  on  a  personal  appeal  ts 
Pope  Innocent  III.  the  sentence  waa  ratified,  Amilns 
being  ordered  to  return  to  Paris  and  recant  his  errc^ 
This  be  did  in  1207.  His  death,  two  years  later,  V«i 
caused,  it  is  said,  by  grief  at  the  humiliation  to  vMchb 
had  been  subjected.  '  In-the  same  year  (1209)  ten  of  lii 
followers  were  burnt  before  the  gates  of  Pans,  ad 
Amalric's  own  body  was  exhumed  and  burnt,  and  Vit 
ashes  giv^n  to  the  winds.  The  doctrines  of  the  is^ 
riciauL  were  formally  condenmed  by  the  fourth  Lateni 
Council  in  1215. 

AMALTEO,  Hie  name  of  a  family  belonging  io  Odss), 
TreviBO,  several  members  of  which  were  distingoished  ia 
literature.  The  best  known  are  three  brothers,  OGoniz^ 
(1507-74),  Qiambattista  (1525- r3),  and  ComeHo(152^- 
1603),  whose  Latin  poems  were  published  in  one  cdledci 
under  the  title  Trium  Frfdrvm  Amaliheorum  CorsHf 
(Venice,  IC27;  Amst.  1689).  The  eldest  brother,  GeroiO^ 
was  a  celebrated  physician;  Uie  second,  Giambat&sa* 
accompanied  a  Venetian  embassy  to  England  in  1554,  s&d 
was  secretary  to  Pius  IV.  at  the  Council  of  Trent;  tbe 
third,  ComeUo,  was  a  physician  and  secretaiy  to  the  re- 
public of  Ragusa. 

AMALTEO,'  PoMPONio,  a  painter  of  the  Tecftiia 
school,  was  bom  at  San  Vito^in  Friuli  in  1505,  snd  died 
in  1584.  He  was  a  pupil  of  Pordenone,  whose  «tylei« 
close]  y  imitated,  His  works  consist  chiefly  of  frescoes  ud 
altar-pieces,  and  many  of  -them  have  suffered  greatly  frca 
the  ravages  of  time. 

A?.AKA  SINHA,  a  Sanscrit  g^ummaiian  and  poet,  ^ 
whose  personal  history  hardly  anything  ia.knowBi  He  > 
said  to  have  been  '*oue  of  the  nine  gems  that  odocsed  tfci 
throne  of  Vikramaditya,"  and  according  f  to  &ave  fleizriEii^ 
about  56  B.C.  This  seems  on  thi  ^whole  the  Bwet  f^ 
bable  date,  though  the  fifth  century  d  the  ChriitiiB  en 
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«j^  even  tho  eleventh,  liave  also  been  assigned,  on  the  sup- 
position iliat  the  Vikxtimaditya  spoken  of  was  not  the  first 
but  a  later  monarch  of  the  name.  Amara  seems  to  have 
been  a  Buddhist;  and  an  early  tradition  asserts  that  his 
works,  with  one  exception,  were  destroyed  daring  the  per- 
secution carried  on  by  tho  orthodox  Brahmins  in  the^  fifth 
century.  The  exception  is  the  celebrated  Amara-Koska 
(Treasury  of  Amara),  a  vocabulary  of  Sanscrit  roots,  in 
three  books,  and  hence  sometimes  called  Trikanda,  or  the 
"Tripartite."  It. contains  10,000  words,  and  is  arranged, 
like  other  works  of  its  class,  in  metre,  to  aid  the  inemoiy. 
Tho  first  chapter  of  the  I[osha  was  printed  at  Rome  in 
Tamil  character,  in  1798.  An  edition  of  the  entire  work, 
with  English  notes  and  an  index  by  Colebrooke,  appeared 
at  Serampore  in  1808:  The  Sanscrit  text  was  printed  at 
Calcutta  in  1831.  A  French  translation  by  Loiseleur- 
Deslongchamps  was  published  at  Paris  in  1839. 

A^MARANTH,  or  Amarant  (from  the  Qreek  dfiapavros, 
unwithering),  a  name  chiefly  used  in  poetry,  and  applied 
to  certain  plants  which,  from  not  soon  fading,  typified 
immortality.    Thus  Milton  {Paradise  lost,  iiL  353) : — 

*'  Immortal  «marant,  &  flower  which  once 
In  paradise,  fast  by  the  tree  of  life. 
Began  to  bloom;  but  soon  for  man's  ofience 
To  Dcaven  removed,  where  first  it  grew,  there  grows, 
And  flowers  aloft,  shading  the  fount  of  life. 
And  where  the  river  of  bliss  through  midst  of  heaven 
Rolls  o'er  elysian  flowers  her  amber  stream: 
With  these  that  never  fade  the  spirits  elect 
Bind  their  resplendent  locks." 

The  famous  flowers,  however,  still  live  upon  earth,  and 
are  known  in  our  gardens  as  love-lies-bleeding,  prince's 
feather,  cockscomb,  and   the   globe  amaranth.     As  we 
wreathe  our  churches  in  winter  with  holly  and  ivy,  the 
churches  in  Portugal  and  other  southern  countries  are 
adorned  with  the  purple  tints  of  the  globe  amaranth, 
which  is  said  to  retain  its  colour  for  years.     It  should  be 
noted  that  the  proper  spelling  of  the  word  is  amarant; 
the  more  coinTifion  spelling  seems  to  have  come  from  a 
hazy  notion  that  the  final  syllable  is  the  Greek  word  for 
flow^,  which  enters  into  a  vast  number  of  botanical  names. 
AMARAPURA,  literally  "  the  City  of  the  Gods,"  a  town 
of  independent  Burmah,  situated  on  the  east  bank  of  the 
Irawadl  river,  in  21^*  57'  N.  lat.,  and  73°  4'  K  long.    The 
town  was  founded  in  1783,  and  made  the  capital  of  the 
Bunuese  kingdom.     It  increased  rapidly  in  size  and  popu- 
lation, and  in  1810  was  estimated  to  contain  170,000 
inhabitants;  but  in  that  year  the  town  was  destroyed  by 
fire,  and  this  disaster,  together  with  the  removal  of  the 
native  court  in  1819,  caused  a  decline  in  the  prosperity  of 
the  place.     In  1827  its  population  was  estimated  at  only 
30,000.    Since  then  it  has  suffered  another  severe  calamity 
from  an  earthquake,  which  in  1839  destroyed  the  greater 
part  of  the  city.     It  is  regularly  laid  out,  but,  with  the 
exception   of  some  temples,  is  built  only  of  bamboos, 
although  several  of  the  buildings,  being  richly  gilt,  have  a 
sho^vy  appearance.     The  most  remarkable  edifice  is  a  cele- 
brated temple,  adorned  with  250  lofty  pillars  of  gilt  wood, 
and  containing  a  colossal  bronze  statue  of  Buddha.     The 
remains  of  the  ancient  palace  of  the  Burmese  monarchs 
still  survive  in  the  centre  of  the  town.     During  the  time 
of  its  prosperity  Amarapura  was  defended  by  a  rampSt 
and  a  large  square  citadel,  with  a  broad  moat,  the  walls 
being  7000  feet  long  and  20.  feet  high,  with  a  bastion  at 
each  corner. 

AMASIA,  or  Amasiayah,  a  town  in  Anatolia,  Turkey, 
situated  on  both  sides  of  the  Yeshil-Irmak,  or  Iris,  in  a 
narrow  gorge  about  80  miles  from  the  mouth  of  the  river. 
The  houses  being  ill-built  and  the  streets  narrow,  the  town 
would  have  a  mean  appearance  but  for  its  situation  and 
the  splendid  remains  of  antiquity  in  its  neighbourhood. 


The  most  remarkable  of  these  are  the  Acropolis,  which  la 
built  on  a  lofty,  rock  overhanging  the  town;  the  tombs  o£ 
the  kings  of  Pontus,  described  by  Strabo  the  geographer,, 
,a  native  of  Amasia;  and  a  handsome  mosque,  erected  in 
1490  by  the  Sultan  Baja^et  IL  The  chief  productions  of 
Amasia  and  the  surrounding  districts  are  silk,  salt,  whcAt], 
^wine,  and  cotton.    Population  of  the  town,  25,000. 

AMASIS,  King  of  Egypt,  ascended  the  throne  569  B.a 
From  the  rank  of  a  common  soldier  he  gradually  rose  to' bo 
one  of  the  principal  officers  in  the  court  of  Apries,  tho  last 
king  of  the  line  of  Psammetichus.  Being  commissioned  by 
Apries  to  quell  an  insurrection,  he  went  over  to  the  rebels^ 
who  proclaimed  him  king.  Apries,  whose  tyranny  had 
caused  nearly  all  his  subjects  to  desert  him,  took  the  field 
with  an  army  of  merci^naries,  and  meeting  Amasia  nea(> 
Memphis,  was  defeated  and  tdcen  prisoner.  The  usurper 
treated  the  captive  prince  with  great  lenity;  but  so  violent 
was  the  popular  hatred,  that  he  was  compelled  to  deliver 
him  into  the  hands  of  his  enraged  countiymen,  who  in- 
stantly put  him  to  death  by  strangling.  Under  the  pru- 
dent administration  of  Amasis,  Egypt  enjoyed  the  greatest 
prosperity.  He  adorned  it  with  numerous  and  splendid 
buildings,  among  which  were  a  portico  to  the  temple  of 
Minerva  at  Sais,  and  the  great  temple  of  Isis  at  Mem- 
phis. He  also  erected  a  colossus  before  the  temple -of 
Vulcan,  75  feet  in  length,  resting  on  its  back;  and  on  tho 
basis  stood  two  statues,  «ach  20  feet  high,  cut  out  of  the 
sade  stone.  To  gain  the  alliance  of  the  Greeks,  he  allotted 
settlements  for  them  on  the  sea-coast,  permitting  them  to 
buil4  temples,  and  to  observe  all  the  rites  of  their  religion 
unmolested;  and  when  the  temple  of  the  Delphians  was. 
burnt  he  presented  them  with  1000  talents  to  assist  them 
in  rebuilding  it.  He  also  married  a  Grecian  lady,  named 
Ladice,  the  daughter  of  Battus  of  Gyrene,  and  had  a. 
bodyguard  of  Greeks  in  his  pay.  Solon,  the  celebrated 
lawgiver,  is  reported  to  have  visited  Amasis.  The  close 
of  his  reign  was  disturbed  by  the  threatened  invasion  of 
Cambyses,  king  of  Persia,  and  by  the  rupture  of  the 
alliance  between  Amasis  and  Polycrates  of  Samos.  (See 
PoLYCKATES.)  Amasis,  however,  did  not  live  to  see  the 
conquest  of  Bgypt,  for  he  died  in  525,  before  the  Persians, 
had  entered  the  country. 

AMAT,  Felix,  a  Spanish  ecclesiastical  historian,  was 
bom  at  Sabadell,  in  the  diocese  of  Barcelona,  10th  August. 
1760.  He  entered  the  church  in  1 767,  and  after  taking  his 
doctor's  degree  at  Grenada  in  1770,  was  made  professor 
of  philosophy  and  hbrarian  in  the  episcopal  seminary  at 
Barcelona.  In  these  offices,  and  in  that  of  director  of 
the  seminary,  which  he  subsequently  held,  his  talents  and. 
energy  did  much  to  advance  the  efficiency  of  the  institu- 
tion. In  1803  he  was  made  archbishop  of  Palmyra  by  the 
pope,  and  in  the  same  year  the  king,  Charles  IV.,  created 
him  abbot  of  St  Ildefonso.  When  the  war  with  France 
broke  out  in  1794,  Amat  was  at  first  looked  upon  as  an 
undoubted  patriot,  but  kftterly  he  was  suspected,  and  with 
some  reason,  of  favouring  the  French  cause.  He  was 
compelled  to  leave  Madrid  on  the  entry  of  the  British  in 
1812;  and  was  subsequently,  in  1814,  banished  to  Cata- 
lonia. He  died  in  a  Franciscan  convent  near  Salei^t  on 
28th  September  1824.  Amat's  chief  work  is  his  Ecclesias- 
ikal  History,  from  the  birth  of  Christ  to  the  end  of  the 
18th  century,  originally  published  in  twelve  volumes. 
(1793-1803).  It  was  condemned  by  the  Inquisition,  but. 
rather  on  political  than  on  religious  grounds.  His  other- 
works  are  numerous,  the  most  important  being'  his 
Observations  on  £cclesiastical  Power  and  his  Six  Letters  .to. 
h'enicus,  in  which  he  attacked  the  theoiy  that  consent  of 
the  ;8tlbjects  is  the  necessary  foundation  of  sovereignty. 
Amal  was  a  man  of  gigantic  stature,  being,  it  is  said,  at 
the  age  of  seventeen,  7  feet  2  inches  in  height^ 
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AMATI,  the  namo  of  a  family  of  violin-makers  wlio 
flourished  at  Crumona  from  about  1550  to  1692.  Accord- 
ing to  F^tia,  Andrea  and  Nicolo  Amati,  two  brothers,  were 
the  first  Italians  who  made  violins.  They  were  succeeded 
by  Antonio  and  (}eronimo,  sons  of  Nicolo.  Another 
Kicolo,  son  of  Geronimo,  was  alive  in  1692.  The  violins 
made  by  this  family  are  distinguished  by  their  small  size, 
exquisite  finish,  and  the  mathematical  proportion  of  thp 
parts.  Their  tone  is  soft  and  sweet,  but  deficient  in  inten- 
sity, owing  to  the  flatness  of  their  model  Stradivari  was 
a  pupil  of  the  Amatis. 

AMATITLAN,  the  name  of  a  lake  aiid  town  in  Guate- 
mala, Central  America,  The  lake  is  18  miles  from  the 
city  of  Guatemala,  and  is  about  9  miles  long  and  3  broad. 
The  town,  which  is  sometimes  called  St  Juan  d'Amatitlan, 
is  situated  on  the  shores  of  the  lake.  The  houses  are  all 
of  one  storey,  and  are  mostly  builj;  of  mud.  The  Jesuits 
formerly  had  extensive  sugar  plantations  at  Amatitlan,  but 
the  chief  industry  now  is  the  raising  of  the  cochineal.  The 
weUs  of  the  town  are  strongly  impregnated  with  salt  and 
alum,  and  in  the  vicinity  there  are  several  hot  springs. 
Population  about  10,000,  chiefly  mulattoes  and  samboes. 

AMAUROSIS  {afULvpuHTK),  a  deprivation  of  sight.  The 
term  is  now  limit^  chiefly  to  those  forms  of  defect  or  loss 
of  vision  which  are  caused  by  diseases  not  directly  involv- 
ing ihe  eye,  although  sooner  or  later  the  optic  nerve 
undergoes  changes  recognisable  by  the  ophthalmoscope. 
Sometimes  the  amaurosis  is  temporary,  disappearing  with 
the  removal  of  the  disease  with  which  it  is  associated ;  but 
in  many  cases,  more  especially  where  the  brain- and  spinal 
cord  are  affected,  the  amaurosis  remains  permanent 

AMAXICHI,  a  seaport  town  on  the  N.  of  the  Ionian 
island  of  Santa  Maura.  It  is  the  capital  of  thd  island,  and 
the  residence  of  a  Greek  archbishop.  The  frequent  occur- 
rence of  earthquakes  compels  the  inhabitants  to  construct 
their  houses  of  wood ;  hence  the  town  is  of  mean  appear- 
ance. Its  harbour  admits  small  craft  only.  Population, 
7000. 

AMAZON,  MxRAJfoN,  Orellana,  or  Solimoens,  a 
river  of  Soutl^  America,  the  largest  in  the  world.  Its 
head  stream  is  either  the  Ucayale  or  Apurimac,  which 
rises  in  Peru  about  16°  S.  lat,  and  72**  W.  long. ;  or  the" 
more  northerly  Maranon,  also  called  Tunguragua,  which 
flows  from  Lake  Lauricocha,  10**  30'  S.  lat,  and  76°  10' 
W.  long.  The  former  is  the  longer  river,  but  the  latter 
lias  perhaps  the  weight  of  authority  in  its  favour.  The 
Maranon  flows  .in  a  north-westerly  direction,  parallel  to 
the  Ucayale,  as  far  as  6°  S.  lat,  when  it  bends  to  the 
north-east,  and,  on  reaching  the  frontiers  jof  Equador, 
turns  almost  due  east  It  thence  forms  the  boundary 
between  Equador  and  Peru,  with  an  easterly  direction, 
until  it  joins  the  Ucayale.  The  united  river  continues  to 
separate  Equador  and  Peru  as  long  as  these  countries  are 
conterminous,  and  thereafter  strikes  through  Brazil,  the 
general  direction  being  north-nOrth-east  It  finally  dis- 
charges itself  into  the  Atlantic  under  the  equator.  From 
the  source  of  -the  Apurimac  to  the  ocean  this  mighty  river 
has  a  length,  including  windings,  of  nearly  4000  miles. 
It  receives  enormous  tributaries — from  the  north,  the 
Napo  and  the  Putumayo,  each  about  700  miles  long ;  the 
Yapura,  1000  miles;  the  Negro,  1400;  as  well  as  others 
of  less  importance :  from  the  south,  besides  the  Yavari,  the 
y utai,  the  Yurua,  Tefe,  the  Pm*uo,  and  others,  there  are  the 
Madeira,  of  nearly  2000  miles ;  the  Topayos,  of  1200;  the 
•Xingu,  of  1300 ;  and  the  Tocantins,  of  1200.  In  addition 
to  these,  the  Huallaga,  of  500  miles,  joins*  the  Marafion, 
from  the  south,  above  its  tinion  with  the  Ucayale.  The 
area  drained  by  the  Amazon  and  its  tributaries  is  pro- 
bably not  less  than  2,600,000  square  mUes,  or  more  than 
^  third  part  of  South  America.     The  breadth  of  the  river, 


of  ^course,  varies  at  different  points.  At  some  dstsaca 
below  Jaen,  onthe  Maranon,  it  was  found  to  be  860  {eet 
wide ;  at  a  pass  called  the  Pongo  de.  Manscridie  its  bed 
is  suddenly  contracted  from  250  to  25  fathoms,  bdng 
enclosed  on  either  side  by  rocks,  which  rise  like  peipea- 
dicular  walls  to  a  great  height ;  at  the  junction  with,  the 
Napo  its  breadth  has  increased  to  900  fathoms.  Betweca 
the  Negro  and  the  Madeira  it  has  the  breadth  of  <i  league, 
which  extends  to  two  leagues  at  those  parts  where  iabids 
abound  ;  but  during  the  annual  ri^e  of  the  water  it  coTere 
a  great  part  of  the  adjacent  country,  and  has  then  no 
determinate  limits.  The  main  mouth  is  about  50  miles 
wide  above  the  island  of  Caviana,  but  the  whole  delta, 
including  the  Para  mouth  and  the  island  of  Joannes,  is 
nearly  200  miles  from  shore  to  shore;  «  The  depth  of  the 
Amazon  in  some  parts  exceeds  50  fathoma,  and  the  liTer 
is  navigable  for  vessels  of  the  largest  size  up  to  the  ccn- 
fluence  of  the  Maranon  and  the  Ucayale;  Beyond  this 
point  vessels  of  a  smaller  size  can  proceed  as  far  as  San 
Boija,  on  the  Maranon,  and  a  considerable  distance  up  t^a 
Ucayale  and  the  Huallaga.  The  velocity  of  the  water 
above  San  Boija  so  greatly  exceeds  the  average  (which  is 
about  2^  miles  an  hour),  that  navigation  becomes  difficult, 
and  among  the  rapids  is  impossible,  even  to  casoa. 
Nearly  all  the  branches  of  the  Amazon  are  navigable  tot 
great  distance  from  their  junction  with  the  main  streain; 
and  collectively  the  whole  presents  an  extent  of  water 
communication  unparalleled  in  any  other  part  of  tbe 
globe..  It  may  be  mentioned,  too,  that  as  the  wind  and 
current  are  usually,  at  least  from  .July  to  December, 
opposed  to  each  other,  a  vessel  can  make  her  way  eitLcf 
up  or  down  with  great  facility  by  availing  herself  of  bsr 
sails  in  the  one  case,  and  committing  herself  to  the  fc^: 
jof  the  current  in  the  other.  Since  the  introduction  c: 
steamers,  however,  this  circumstance  is  of  less  importance. 
The  influence  of  the  tides  is  felt  400  miles  aboTO  tie 
mouth  of  the  Amazon,  while  on  the  other  band  the  lircr 
current  is  distinctly  perceptible  in  the  ocean  for  nm 
than  200  niiles  from  the  shore.  The  curious  tidal  pheno- 
menon called  the  bore,  or  proroca,  is  thus  described  bj  U 
Condamine : — 

I  < '  During  three  days  before  the  hb^  and  full  moona,  the  paio^  ^ 
the  highest  tid^  the  sea,  instead  of  occupying  six  honrstoieii 
its  flood,  swells  to  its  hig^heat  .limit  in  one  or  two  miDatea .  T^ 
noise  of  this  terrible  flood  is  heard  five  or  six  mileB  off,  and  iaoeer^ 
as  it  approaches.  ''Presently  yx>tt  see  a  liquid  promontoi^  liJa  1^ 
feet  hfgh,  followed  by  another,  €md  another,  and  sometunea  I7  & 
fourth.  These  watery  mountains  spread  across  the  whole  cbust. 
and  advance  with  a  prodigious  rapidity,  rending  and  ctdtii; 
everything  in  their  wav.  Immense  trees  are  sometimes  nptcocs-^ 
by  it,  ana  sometimes  whole  tracts  of  land  are  swept  away." 

The  Amazon  traverses  a  region  thickly  covered  mih  lofty 
forests,  which  are  the  haunts  of  the  jaguar,  bear,  pante 
and  other  wild  animald,  and  are  inhabited  by  nuinefcii^ 
small  tribes  of  savages,  among  whom  the  Spaniards  a&i 
Portuguese  have  established  ..missionaries.  The  m^' 
abotmds  with  fish,  many,  of  which  are  delicious  e&ting; 
and  turtles,  of  an  excellent  quality  are  numerous,  la^^ 
alligators  may  be  frequently  seen  stretched  motionless  li 
the  mud  like  trunks  of  trees.  The  name  Amazon  {^U^ 
is  ajpo  written  Amazons  and  Amaz!i>nas)  is  derived  from  the 
Indmn  word  Amcusona^  or  **  boat-destroyed/'  the«efereE:fl 
being  to  the  destructive  proroccu  According  to  nati« 
usage,  the  n^me  Amazon  ought  to  be  restricted  to  tie 
lower  part  of  the  river,  below  the  mouth  of  the  Ria 
Negro,  the  portion  above  that  point,  as  far  at  least  as  the 
junction  of  the  Marafion  and  the  Uc^alc,  being  t«t2»l 
by  the  natives  Solimoens.  The  other  two  designatioDS  ty 
which  the  river  is  sometimes  known  owe  their  ocips 
respectively  to  Francis  Orellana,  who  in  1540  sailed  fi«o 
the  mouth  of  the  Hio  Napo  to  the  ocean,  and  }hm^^ 
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who  Tisited  tlie  upper  waters  in  1513.  TaAez  Pinzoo, 
however,  visited  the  liver  before  either^  having  discovered 
the  month  in  1500.  (See  the  works  of  Bates,  Wallace, 
and  W  H.  Edwards,  and  the  article  Bbazil.) 

AMAZONS  (*A/x^ovc$),  a  race, of  women  represented 
In  Qreek  legend  as  having  lived  in  the  north-east  of  Asia 
Minor,  near  the  shore  of  the  Black  Sea,  and  as  having 
there  formed  an  independent  state,  ?dth  a  qneen  at  its 
head,  and  with  the  mythical  town  of  Themiscyra,  on  the 
nver  Thermodon,  as  its  capital     From  this  centre  they 
made  warlike  ezcnrsions,  sometimes. northward,  but  chiefly 
against  the  people  on  the  coast  of  Asia  Minor.     t*rom  the 
traditions  tlu^t  to  repel  and  conquer  them  was  a^gned  as 
a  task  to  Bellerophon  by  the  King  of  Lyda,  and  again  to 
Hercules  by  £uiystheus,  it  may  be  inferred  that  they 
were  regarded  by  the  Greeks  at  least  as  a  pennanent 
source  of  danger.    But  equally,  if  the  task  of  conquering 
them  is  to  be  strictly  compared  with  the  other  tasks  in 
which  these  heroes  were  generally  opposed  to  monsters 
and  beings  impossible  in  themselves,  but  possible  as  illus- 
trations of  permanent  danger  and  dfunage,  it  would  follow 
that  the  Amazons  were   mythical  illustrations  of  ^e 
dangers  which  beeet  the  Greeks  on  the  coast  of  Asia 
Minor.     Their  impossibility  as  actual  beings  is  further 
recognised  in  works  of  art,  in  which  combats  between 
them  and  Greeks  are  placed  on  the  same  lev^  as,  and 
o!ten  associated  with,  combats  of  Greeks  and  centaurs. 
The  belief  in  the  existence  of  the  Amazons,  however, 
having  been  once  accepted  and  introduced  into  the  national 
poetry  and  art,  it  became  necessary  to  surround  them  as 
far   as  possible  with  the  appearance  of  not  unnatural 
beinga.      Their  occupation  was  hunting  and  war ;  their 
arms  the  bow,  spear,  aze,  a  half  shield,  nearly  In  the 
shape  of  a  crescent,  called  pelta,  and  in  early  art  a  helmet, 
the  model  before  the  Greek  mind  having  apparently  been 
the  goddess  Athene  (Minerva).    In  later  art  they  approach 
the  model  of  Artemis  (Diana),  weanng  a  thin  dress,  girt 
iiigh  for  speed ;  while  on  the  later  painted  vases  their 
dress    is  often  peculiarly  Persian — ^that  is,   close-fitting 
trousers,  and  a  high  cap  called  the  kidaru.     They  fought 
partly  on  foot,  patrtly  on  horseback,  and  always  without 
quarter;  so  that  the  epithet  of  dvSpoKroi^oi,  or  oujrpatct, 
which  is  the  Scythian  equivalent  (Herod,  iv.  110)«  was 
applied  to  them.    To  maintain*  their  stock,  annual  visits 
were  paid  to  the  ne  ghbouring  peoples ;  and  when,  in  con- 
sequence of  this,  ch  Idren  were  bom,  the  males  were  either 
sent  over  the  borders  or  retained  and  brought  up  crippled, 
and  ID  the  conditio)  of  slaves,  while  the  female  children 
were  assiduously  tnined  to  hunting  and  war.     So  as  to 
Lave  freedom  in  tii  9  use  of  the  bow,  the  right  breast  was 
either  removed  by  burning  and  other  processes,  or  was 
checked  in  its  growth ;  hence  the  ancient  derivation  of  the 
name  Amazon  from  drpJio^,  **  breastless."    But  instead  of 
there  being  any  indication  of  this  in  works  of  art,  it  i» 
noticeable  that  in  the  case  of  wounded  Amazons  the  wound 
is  in  the  breast,  as  if  the  artist  conceived  them  as  truly 
womanly  in  that  region.    The  other  derivations  are — (1) 
from  d-fiaCo9,  in  the  sense  of  "  strong-breasted,"  so  as  to 
compare  with  their  deity  Artemis  Polymazos  i  (2^  from 
a-zxao-o-ti),  "not  touching  (men);"  (3)  from  the  Scythian 
arn-izzxen,  a  **  virago."     The  deities  of  tSe  Amazons  were 
Ares-  (Mars)  and  Artemis,  the  former  being  consistently 
assigned  to  them«s  a  god  of  war,  and  as  a  god  of  Thracian 
aud  generally  northern  origin.     In  the  case  of* Artemis,  it 
was  not  here  the  usual  Qreek  goddess  of  that  name,  but  an 
Asiatic  deity  m  some  respects  her  equivalent,  but  different, 
among  other  points,  in  this,  that  troops  of  women  {hiero- 
dul<^)  were  associated  with  her  worship,  especially  as  it 
existed  at  Ephesus  in  histoncal  times.     That  it  cnay  have 
beuQ    oo  also  in  the  early  myth-making  age,  and  that 


acoor£ngly  the  idea  of  the  Amazons  as  a  race  may  have 
origifiated  in  the  ecstatic  lawless  life  of  these  women,  has 
be^  conjectured.  With  regard  to  Ephesus,  it  was  said 
that  a  body  of  Amazons,  under  a  princess  named  Lampedo, 
had  founded  that  town,  and  established  the  worship  of 
Artemis ;  though  in  another  account  they  appear  aa 
enemiee  of  this  religion,  and  as  having  burnt  the  temple 
of  Artemis  at  Ephesua  Several  other  towns  of  Asia 
Minor  claimed  to  have  been  founded  by  Amazons;  bu; 
according  to  Diodoraa  (ii.  62,  55),  the  Amazons  in  this 
case  were  a  race  of  women  who  inhabited  the  west  of 
Libya,  and  who  once,  led  by  their  queen  Myrina,  advanced 
through  Asia  Minor  and  on  to  T^hrace,  where  they  were 
defeated  by  Mopsus,  and  compelled  to  return.  Other 
memorials  of  the  expeditions  and  battle-fields  of  the  Ama- 
zons were  recognised  in  the  tumuli  in  the  Troad  and 
elsewhere  in  Ama  Minor.  These  ancient  local  traditions 
derived  a  strong  colour  of  reality  afterwards,  when  inroads 
of  l^barians,  under  a  female  leader,  occurred,  as  in  the 
time  of  Cyrus,  or  when  Thalestris  appeared  before  Alex- 
ander the  Great,  announcing  herself  as  the  queen  of  the 
Amazons ;  but  chiefly  when  it  was  observed  that  certain 
diaracteristics  of  the  Amazons  actually  existed  among  the 
women  of  Sarmatia.  The  efiect  of  this  mixture  of  fact 
and  legend  may  be  seen  in  the  account  given  l>y  Herodotus 
(iv  110)  of  the  collapse  of  the  Amazonian  state,  or  in  Uie 
origin  odf  it  as  related  by  Justin  (iL  4).  On  the  other 
hand,  the  Persian  war  seems  to  have  freshened,  as  if  to 
shpply  a  mythical  prototype,  the  national  legends  of 
combats  between  Greeks  and  Amazona  These  legends 
recounted  the  defeat  of  the  Amazons,  first,  by  Bellerophon, 
and  secondly  by  Hercules,  who  had  been  ordered  by 
Euiystheus  to  bring  him  the  girdle  of  their  queen  Hippo- 
lyte,  or,  in  other  words,  since  the  girdle  of  their  queen 
would  in  Greek  eyes  be  the  most  sacred  object,  to  conquer 
the  whole  race  of  Amazons.  It  is  supposed  that  he  y^ 
accompanied  by  his  friend  Theseus,  and  that  this  was  the 
occasion  on  which  th^  latter  became  possessed  of  the 
Amazon  princess  Antiope.  From  his  possession  of  her 
originated  a  third  legend,  which  described  an  invasion  of 
Attica  by  a  body  of  Amazons,  with  the  view  of  carrying 
off  Antiope.  Their  utter  defeat  by  Theseus  must  have 
seemed,  in  the  light  of  Mirathon  and  Salamis,  as  a  fore- 
cast of  the  glory  then  won  by  Athens.  The  fourth  legend, 
which  deals  with  the  apptarance  of  an  anny  of  Amazons, 
led  by  their  queen  Penthesilea  on  the  si3e  of  the  Trojans 
in  the  Trojan  war,  was  developed  by  Arctinus  of  Miletus 
in  his  poem  the  ^tMopis,  Achilles  and  the  queen  meet 
in  battle,  and  she  faUs  by  his  hand ;  but  the  hero  is 
Knitten  with  grief,  and  lifts  her  gently  before  she  dies.  It 
is  this  feeling  of  regret  on  the  part  of  a  hero  who  is  com- 
pelled to  kill  a  woman  in  his  own  defence,  that  gives  the 
principal  tone  to  the  existing  works  of  Greek  art,  in  which 
combats  with  Amazons  are  represented,  and  especially  to 
works  of  sculpture.  Of  this  class  there  exist  (besides  a 
number  of  reliefs,  among  %/hich  those  from  the  temple  of 
Apollo  at  Phigalia,  now  in  the  Britiah  Museum,  are  con- 
spicuous for  many  touchmg  motives  of  this  kind),  several 
statues  of  wounded  Amazons,  the  sad  expression  of  which, 
combined  with  the  nobility  of  form  and  power  of  limb, 
shows  what  was  the  highest  conception  of  them  in  the  best 
days  of  Greek  art  (a.  s.  m.) 

AMBALA,  a  division,  district,  and  city  of  British  India, 
under  the  jurisdiction  of  the  Lieutenant-Governor  of  the 
Panjdb.  The  Amb^la  division  comprises  the  districts  of 
AmbdlA  and  Ludhiand  in  the  plains,  and  the  district  of 
Simld  in  the  Himdlayaa  The  last-named  district  consists 
of  a  few  detached  patches  of  territoiy,  scattered  among 
the  territories  of  the  petty  chieftains  by  whom  the  neigh- 
bouring  Mils  are  held.    Simla  district  is,  howaveri  tha 
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seat  of  the  sapreme  goTeniment  of  India  daring  tlie  hot 
weather,  and  its  chief  town,  of  the  same  name,  U  the  largest 
hill  station  in  India.  The  other  two  districts  of  the  diTi- 
don  lie  upon  the  trains  at  the  foot  of  the  Himalayas. 
They  are  bounded  on  the  N.E.  by  those  mountains,  on  the 
N.W.  by  the  river  Satlej,  on  the  aW.  by  the  district  of 
Firozpur,  the  independent  natire  state  of  Pati&l4,  and  the 
district  of  Kami],  and  on  the  S.K  by  the  river  Jamif&. 

AmaAlL  DiSTBior  stretches  N.W.  and  S.R  along  the 
lower  face  of  the  Himalayas,  and  lies  between  29°  65'  and 
81*  14'  N.  lai,  and  between  76^  37'  and  77°  38'  £.  long. 
It  18  boonded  on  the  N.K  by  the  Himalayas,  on  the  N.W. 
by  the  river  Satlej,  on  the  S.E.  by  the  river  Jamnii^  and 
on  the  S.W.  by  the  district  of  LudhiAnA,  the  state  of 
PatiAU,  and  the  district  of  Eam&L  The  total  arsa  of  the 
district  18  2628  square  miles,  or  1,681,930  acres,  of  which 
945,526  acres  are  cultivated,  283,989  acres  are  cultivable, 
bat  not  actually  under  tiUage,  and  452,416  acres  are 
uncultivable  and  waste.  The  total  population  of  the 
district,  according  to  the  census  of  1868,  amounts  to 
1,035,488  souls,  divided  into  the  following  classes: — 
Hindus,  689,333;  liahometans,  286,874;  Sikhs,  56,440; 
others,  2841.  The  males  numbered  567,930,  and  the 
females  467,558;  the  proportion  of  males  to  the  total 
population  being  54*84  per  cent  The  principal  tribes  and 
castes  in  point  of  numbers  are— (1.)  Jdts,  vis.,  Hindus  and 
Sikhs,  161,967;  Mahometans,  13,368:  total,  175,335.  (2.) 
ChAmArs  (Hindus),  125,638.  (3.)  iUjput»— viz.,  Hindus 
and  Sikhs,  £0,121;  Mahometans,  62,866:  total,  82,987. 
(4.)  Brdhmans,  63,744.  (5.)  Gigjars — viz.,  Hindus  and 
Sikhs,  24,500;  Mahometans,  24,195:  total,  48,695.*  (6.) 
BaniAs  (Hindus),  39,093.  The  i;otal  agricultural  popula- 
tion was  501,056.  Taking  the  population  as  compared 
with  the  area,  the  result  gives  1*62  acres  per  head  of  the 
population,  or  3*35  acres  per  head  of  the  agricultural 
population.  Putting  aside  the  uncultivable  and  waste  land, 
there  are  .1*18  acres  of  cultivated  or  cultivable  land  per 
head  of  the  population,  or  2*45  acres  per  head  of  the  agri- 
cultural population.  Taking  only  the  area  under  actual 
cultivation,  there  are  *91  acres  per  head  of  population,  or 
1  '88  acres  perhead  of  the  agricultural  populatioa  With 
one  small  exception,  the  whole  district  consists  of.  a  level 
alluvial  plain,  sloping  away  gradually  from  the  foot  of  the 
Him&byas,  and  lying  between  the  rivers  JamnA  and  Satlej. 
These  rivers  do  not  materially  affect  the  district^  which 
has  a  drainage  system  of  its  own„  consisting  of  the  numerous 
torrents  and  water-courses  which  pour  down  upon  it  from 
the  hills.  In  the  southern  portion  of  the  district  these 
torrents  run  in  broad  sandy  bedd  scarcely  below  the  sur- 
face of  the  country,  and  vary  from  200  yards  to  a  mile  in 
width,  untU,  at  a  distance  of  20  or  30  mQes  from  the  hills, 
the^  (Lssume  the  form  of  comparatively  docile  streams,' 
with  well-defined  clay  banks.  'Towards  the  northern  por- 
tion of  the  district  the  torrents  run  in  deep  beds  from  the 
point  where  they  debouch  from  the  hills;  they  also  differ 
from  the  streams  of  the  southern  tract  in  being  free  from 
sand.  The  principal  of  these  northern  streams  is  the 
Ghaggar,  into  whicli  all  the  "other  minor  atreams  sooner  or 
later  empty  themselves,  some  within  and  some  beyond 
the  limits  of  the  district  Whatever  surplus  water  of 
this  river  is  not  swallowed  up  by  irrigation  passes  on 
through  PatiAl4  state  and  Sirs4,  and  is  £ially  lost  in  the 
sands  of  R^putAni.  The  Ghs^ggar  is  the  only  perennial 
stream  within  the  district,  and  even  it  dwindles  down  to  a 
tiny  rivulet  in  the  diy  weather,  and  disappears  altogether 
beyond  the  border  of  the  district 

The  Slnd,  Panjdb,  and  Dehli  railwAy  passn  througli  the  centre  of 
the  distiict  from  aonth-east  to  north-west  The  other  principal  land 
routes  are  two  main  llsrs  of  road,  one  passing  timni^  the  district 
pavftUel  to  the  line  of  railway,  and  the  other  coming  from  Dehli  and 


Eamil,  entering  it  on  the  aonth,  and  running  northirard^thttw 
roads  meet  at  Ambild  city.  A  less  important  raid  nuu  cortlnud 
from  this  town  to  the  foot  of  the  Himuayaa,  aid  fonna  the  reoe  to 
the  hiU  station  of  SimUL  The  principal  agricaltunl  pndvts  ot 
Amhdld  district  ^re  wheat,  erain,  and  Uarley  for  the  ipriog  barrn; 
and  rice;  jo4r  (spiked  millet)^  and  Indian  corn  in  the  aatmu.  Tbt 
total  area  under  cultivation  in  1871-72  was,  for  the  ipriu  lurrttt 
487.S77  acres,  and  for  the  autumn  crop  496,542  acres.  The  hci 
settlement  of  the  southern  portion  of  the  district  wu  completed  ri 
1853,  and  that  of  the  northern  part  in  1855.  Both  viU  ex(4n  w 
1880.  The  foUowinff  eight-  towns  are  retained  u  coatainioR  i 
population  of  upwards  of  6000  souls,  the  fint-naned  seven  bei  ; 
also  municipalities ;  AmbAlA,  population,  50,MisDiilt;  ShihiUi, 
11.678;  Jaj^hn,  11,678;  Sadhauri,  11,198;  Ruiw.8700;  B4r.i. 
8851 }  Thineswar,  ^929 ;  ICani  M^rA,  6989.  A  muBieiDai  in- 
come is  also  raised  from  the  following  seren  tovni>-Khin'. 
Siswin,  Morindah,  Pihewafa,  Ridaur.  Ladwah,  and  Khizicibii  All 
the  municipalities  derive  their  revenue  from  a  sjitem  el  ocucl 
dutiet.  The  total  revenue  of  A mhilA  district  for  1871  wsi£I0l.S$2, 
of  which  74  per  cent,  or  £74,446,  was  derived  from  the  UaL  IV 
.other  principal  items  of  revenue  were  as  follows  — Diitilleiici, 
£8594, 14s. ;  drugs  and  opium,  £8181,  4s. ;  income-tsx,  £2709,  I4i ; 
stamps,  £9308,  148. ;  local  rates  levied  under  Act  iz.  of  IS?:, 
£7653,  188.  AmbiU  fa  one  of  the  territories  previotuly  heM  It 
a  Sikh  SardAr  which  lapsed  to  th^  East  India  Company  in  def^it 
of  rightful  heirs.  The  district  was  seized  by  Banjit  Singh  djr.7 
one  of  his  marauding  expeditions.  This  aggression  cacsed  "jit 
movement  of  British  troope  in  1809  which  reulted  in  the  \aair 
with  Rai^it  Singh  hr  which  he  was  required  to  withdraw  bis  tncj 
from  the  left  bank  of  the  Satl^,  and  to  relinquish  his  reee&t  as* 
quests  in  Sirhlnd. 

Axblil  CiTT,  the  capital  of  the  district  of  the  saae 
name»  is  situated  in  30""  24'  N.  lat,  and  76^  49^  E.  lot£ 
It  forms  a  large  and  important  station  on  the  Sind,  Pt:- 
jib,  and  Dehli  railwa^r.  The  military  station  and  c&> 
tonments  lie  a  few  miles  south-east  of  the  town.  Amba-i 
is  a  large  walled  town»  sitnated  in  a  level  and  highly-colti- 
vated  country,  well  supplied  with  water,  and  capftbk  tf 
furnishing  abundant  suppliea.  The  houses  are  bcilttf 
burnt  brick,  and  the  streets  are  yeiy  narrow.  The  urn 
population  is  returned  at  50,662  souls,  but  this  probably 
includes  the  English  station.  The  population  within  um.- 
cipal  limits  numbers  24,040,  divided  as  follows:— Agiici- 
turista,  3226;  non-agriculturists,  20,814.  Tlie  to^nbi 
been  constituted  a  second-class  municipality,  the  sflaiis  c: 
which  are  conducted  by  a  committee  consisting  of  £i 
official  and  five  non-official  membera  The  municiptl  i> 
come  is  derived  from  an  octroi  duty,  and  the  revenos  bs 
increased  from  X836,  16s.  in  1867-68,  to  £1520  h 
1 87 1-72.  The  average  incidence  of  municipal  taxation  b 
the  latter  year  was  Is.  3|d.  per  head  of  the  popola^^ 
within  municipal  limits. 

AMBARVALIA,  or  Amba&valb  Sacrum  (aabio  a:: 
anmm,  to  go  round  the  field),  an  annual  festival  celebnted  j 
ancient  Rome  on  three  days  during  the  month  of  Maj. 
The  private  aMnharvaUa  is  to  be  distinguished  from  U: 
sacrificium  deoB  dim  celebrated  by  the  twelve  fr^'- 
arvaUs,  thpugh  the  two  festivals  were  coincident  in  pciit 
of  time  and  had  a  common  object,  namely,  to  obuin  Kj 
the  gods  a  favourable  harvest  The  sacrificiuvi  was  ofcf^i 
up  on  behalf  of  the  entire  state ;  the  om^arMi/ia  was  c£k- 
brated  by  each  proprietor  for  himself.  The  victims  aerc 
a  sow,  a  sheep,  and  a  bull,  and  were  called  by  the  tomti:^ 
name  ntovetaurilicL  Previous  to  the  -sacrifice  these  ^a 
led  roubd  the  fields,  while  the  peasants  sang  hysuts  u 
Ceres.  The  form  of  prayer  used  (carmen  avdami  -^ 
preserved  in  an  inscription  of  the  date  of  the  £mf>t:j 
Elagabalus  (218  A.D.),  which  was  discovered  in  I'''- 
The  same  inscription  gives  an  interesting  account  d  ^' 
entire  ceremony.  (See  Marini's  6li  Aui  e  ManMmaU  ^ 
FrateUi  ArvcUi,  Rome,  1 702.)  The  Christian  festival  thi 
seems  to  have  taken  the  place  of  the  ambartaha  is  ^ 
Rogation  or  Gang  Week  of  the  Roman  Catholic  Cbist:^. 
for  which  the  perambulation  of  the  parish  boundaritt  n» 
substituted  at  the  Rcfurmation. 
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AMBASSADOR,  a  word  introduced  into  the  English 
language  from  the  Fr.  amhassadeur,  the  Ital.  ambasciatore, 
or  the  SpaA.  embaxador^  which  Wicquefort  derives,  perhaps 
without  sufficient  authority,  from  the  Span,  embiar,  to  send. 
The  word  denotes  a  public  minister  of  the  highest  rank, 
accredited  and  sent  by  the  hetad  of  a  sovereign  state  to  a 
foreign  court  or  country,  with  power  to  represent  the 
person  of  the  sovereign  by  whom  he  is  sent,  to  negotiate 
with  a  foreign  government,  and  to  watch  over  the  interests 
of  his  own  nation  abroad.  The  power  thus  conferred  is 
contained  in  the  credentials  or  letters  of  credence  of  which 
the  ambassador  is  the  bearer,  and  in  the  insi^rucUons 
under  the  sign-manual  delivered  to  himself.  The  creden- 
tials consist  in  a  sealed  letter  addressed  by  the  sovereign 
in  person  whose  representative  he  is,  to  the  sovereign  to 
whom  be  is  sent,  and  they  contain  a  general  assurance  that 
the  sovereign  by  whom  he  is  despatched  will  approve  and 
confirm  whatever  is  done  by  the  ambassador  in  his  name. 
In  England  these  letters  of  credence  are  under  the  sign- 
manual  of  the  Queen,  and  aie  not  countersigned  by  the 
Secretary  of  State.  On  special  occasions,  as  for  the  nego- 
tiation of  treaties,  additional  an  express  powers  ace  given 
to  an  ambassador  under  the  great  seal,  and  sometimes 
(but  very  rarely)  full  general  powers  to  treat  on  all  subjecta 
Lord  Clarendon  h^ld  such  powers  at  the  congress  of  Paris 
in  1856 

Diplomatic  envoys  are-  of  three  ranks,  as  was  finally 
determined  by  a  common  agreement  of  all  the  powers 
which  was  annexed  to  the  final  act  of  the  treaty  of  Vienna 
in  1815: — 1.  Ambassadors;  the  ambassador  of  the  pope 
being  called  a  nuncio,  and  the  ambassador  of  the  Emperor 
of  Austria  to  the  Sublime  Porte  being  called  his  inter-nuncio. 
These  only  have  representative  rank.  2.  Envoys  eztraordi" 
nary  oc  ministers  plenipotentiary,  accredited  to  sovereigns 
{auprhs  des  souverains).  3.  Charges  d'aff'aires,  who  are  only 
entitled  to  transact  business  with  the  Minister  of  Foreign 
Affairs.  We  shall  confine  ourselves  in  this  article  to  the 
diplomatic  officers  of  the  first  rank.  The  relative  number  of 
ambassadors,  as  distinguished  from  ministers,  has  of  late 
years  been  considerably  increased.  The  Emperor  Nicholas 
refused  for  many  years  to  send  an  ambassador  to  the  court 
of  France,  and  he  therefore  suppressed  the  grade  for  a^time 
altogether.  His  example  was  imitated  by  other  powers. 
But  the  old  practice  has  now  been  reverted  ta  The  Queen 
of  England  has  embassies  at  Paris,  Constantinople,  Vienna, 
St  Petersburg,  and  Berlin.  The  number  of  British  ministers 
plenipotentiary  is  twenty-three,  and  three  charges  d'affaires; 
but  these  numbers  vary. 

From  the  l^th  century,  when  the  practice  of  sending 
resident  embassies  may  be  said  to  have  commenced  in 
Kurope,  down  to  the  close  of  the  18th  century,  these 
missions  were  surrounded  with  a  prodigious  amount  of 
splendour,  ceremonial,  and  contentious  dignity.  British 
ambassadors  were  commonly  sent  out  till  within  the  last 
thirty  years  in  ships  of  war.  The  ambassador  represented 
a  monarch,  and  was  to  play  the  part  of  one.  The  memoirs 
of  those  ages  are  full  of  the  magiiificence  and  profuse 
display  which  marked  their  progress — lacqueys,  liverieS) 
state  coaches,  led  horses,  and  all  the  pageantry  of  state. 
Fierce  disputes  frequently  arose  between  rival  ambassadors 
for  precedence ;  sometimes  these  disputes  even  extended  to 
the  courts  and  ministers  to  whom  these  envoys  were 
despatched  as  messengers  of  peace,  and  a  vast  deal  of  time 
was  lost  (especially  at  the  Congress  of  Miinster)  in 
adjusting  thenu  On  the  part  of  the  sovereign  to  whom 
they  were  to  present  their  credentials  the  same  display  was 
made.  The  new  ambassador  was  fetched  by  the  master  of 
the  ceremonies  in  the  king's  coaches  and  feasted  at  the 
king's  expense.  The  solemn  entry  and  the  public  audience, 
as  tbey  were  termed,  were  an  essential  part  of  the  mission. 


The  ambassador  had  the  right  to  stand  covered  in  the 
presence  of  royalty.  At  Venice  the  doge  placed  Sir 
Uany  Vane,  covered  and  seated,  on  his  right  hand  in  the 
Council  of  Ten.  A  speech  was  then  delivered,  in  which 
the  ambassador  declared  the  friendly  sentiments  of  his  own 
sovereign,  and  his  own  humble  desire  to  give  effect  to  them. 
Modern  simplicity  and  the  facility  of  intercourse  has  swept 
away  many  of  these  formaUties.  Traces  of  them  survive 
at  the  courts  of  Berlin  and  Vienna,  but  elsewhere  an  am- 
bassador is  presented  with  little  more  thin  the  customary 
ceremony  of  a  court  It  has  long  been  held  that  every 
state  is  at  liberty  to  receive  ambassadors  with  or  without 
ceremony,  just  as  it  pleases,  provided  they  are  all  treated 
alike.  Formalities  of  this  kind  are,  however,  still  of 
moment  in  dealing  with  Oriental  states,  where  ceremony  is 
the  language  of  power.  Perhaps  it  is  nowhere  carried  to 
higher  perfection  than  at  the  court  of  Japan.  The  knotty 
question  of  precedence  was  also  settled  at  the  Congress  of 
Vienna  by  an  agreement  that  precedency  should  be  regu- 
lated by  seniority,  dating  from  the  notification  of  the 
arrival  of  the  envoy.  In  foreign  conntries  the  senior  am- 
bassador js  known  as  the  dean  or  doyen  of  the  diplomatic 
body;  but  in  England  the  diplomatic  body  has  no  general 
mouthpiece  or  representative. 

Every  state  or  sovereign  has  the  right,  if  it  thinks  fit,  to 
refuse  to  receive  a  particular  person  as  ah  ambassador,  or 
even  to  receive  any  ambassador  at  aU.  It  is  therefore 
customary  to  ascertain  beforehand  whether  the  person  desig- 
nated for  an  embassy  is  favourably  regarded,  and  will  be  well 
received.  There  have  been  instances,  not  very  remote,  of 
unfavourable  answers  or  refusals  to  receive  given  individual 

The  rank  of  an  ambassador,  as  regards  the  society  of  the 
nation  to  which  he  is  accredited,  places  him  immediately 
after  the  princes  of  the  blood  roysd,  because  he -represents 
a  sovereign  power,  and  this  rank  is  universally  conceded  to 
him.  The  rank  of  a  minister  plenipotentiary  is  rather 
more  dubious,  but  by  a  rule  laid  down  by  Her  Majesty  for* 
the  court  of  St  James  they  follow  dukes  and  precede 
marquises.  An  ambassador  or  minister  not  actu^y 
accredited  to  this  court  has  of  course  no  official  rank^^^t 
all,  and  must  take  his  personal  rank.  No  distinction  is 
made  between  the  ambassadors  of '  monarchies  and  of 
republics.  The  Venetian  ambassadors  held  in  their  time 
a  very  prominent  rank  in  Europe ;  so  in  our  day  do  the 
ministers  of  the  United  States;  but  the  United  States  have 
never  sent  any  ambassador  to  Europe — their  representatives 
therefore  rank  in  the  second  class  of  public  ministers. 

We  shall  now  proceed  briefly  to  enumerate  that  which 
constitutes  the  essential  dignity  and  utility  of  an  ambassador 
-—on  the  one  hand  his.  rights  and  privileges,  on  the  other 
his  duties. 

A,  The  first  right  of  an  ambassador  is  that  of  personal, 
c^iidience  of  the  sovereign.  His  credentials  must  invariably 
be  presented  to  the  sovereign  in  person,  and  he  may  ask 
for  an  audience  on  any  fitting  occasion.  .In  England, 
however,  the  sovereign  does  not  officially  receive  an 
ambassador  except  in  the  presence  of  one  or  more  <^  the 
ministers  of  the  crown.  Mr  Cdnning  complained  bitterly 
of  the  influence  of  Prince  .Lieven  and  Prince  Esterhazy 
over  George  IV.,  who  lived  on  intimate  terms  with  these 
ambassadors,  and  used  to  say  "  his  father  would  never 
have  done  so."  In  England  the  right  of  audience  is  now 
generally  limited  to  the  presentation  of  some  congratulatory 
letter;  but  at  Continental  courts  it  is  not  without  con- 
siderable utility  and  importance,  as  was  shown  by  the 
memorable  conversation  of  Sir  Hamilton  Seymour  with  the 
Emperor  Nicholas,  and  the  personal  interviews  of  Lord 
Cowley  and  Lord  Clarendon  with  the  Emperor  Napoleon  IIL 

In  all  ages  the  perfect  personal  security  of  persons  in- 
vested with  high  diplomatic  functions,  as  the  representsr 
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tiTes  of  a  foreign  power,  Has  been  aa  essential  and  funda- 
mental principle  of  the  law  of  nations.  Indeed  it  toa$  the 
law  of  nations,  when  there  was  no  other.  Alexander  the 
Qreat  destroyed  Tyre  iof  an  insolt  offered  to  his  ambas- 
sador; and  it  stands  recorded  in  the  Roman  law,  "Si  quia 
legatum  hostium  pulsasset,  contra  jus  gentium  id  commis- 
sum  esse  existimatur,  quia  ioncti  kabefUur  legati  "  (Dig.  L. 
TiL  Til  {  17).  In  moments  of  excessive  excitement  or 
revolutionary  frenzy  even  this  principle  has  been  vio- 
lated, as  in  the  murder  *  of  Dr  Dorislaus  at  the  Hague 
(1649),  and  of  the  French*  envoys  at  Rastadt  (1799); 
but  such  acts  leavB  an  indelible  disgrace  on  those 
who  have  committed  them.  For  it  is  the  interest  of 
all  mankind  that  ambassadors  and  envoys  should  have 
absolute  security  to  perform  their  missions  vrith  freedom 
of  speech  and  the  liberty  ''eundi  et  redeundi"  undis- 
turbed, insomuch  that  to  intercept  or  refuse  passage  to  an 
ambassador,  even  through  the  territoxy  of  a  third  party,  is 
justly  regarded  as  a  base  action,  though  probably  the  leave 
of  the  third  party  to  grant  the  passage  ought  to  be  asked. 
It  was  the  barbarous  custom  of  Turkey  to  send  an  ambas- 
sador to  the  Seven  Towers  on  a  declaration  of  war,  and 
detain  him  there  as  long  as  the  war  lasted;  but  the  Porte 
formally  relinquished  and  abandoned  this  practice  on  the 
breaking  out  <^  war  with  Russia  in  1827.  To  secure  this 
immunity  from  all  interference,  an  accredited  ambassador 
or  envoy  is  wholly  free  from  the  jurisdiction  of  the  courts 
of  law,  or  of  any  other  authority  in  the  country  in  which 
he  is  sent  to  reside.  This  constitutes  the  doctrine  of  extror 
territorialUy,  His  house  is  as  sacred  as  his  person.  It  is 
supposed,  like  a  ship  at  sea,  to  form  part  of  the  territory 
represented  by  the  flag  which  he  may  hoist  over  it.  All 
the  members  of  the  embassy,  and  even  the  servants  of.  the 
ambassador,  share  the  same  inviolability.  They  cannot  even 
be*  arrested  and  prosecuted  for  offences  without  his  consent. 
Hence,  as  the  courts  of  justice  have  no  jurisdiotion  over 
them,  and  indeed  would  have  no  means  of  enforcing  an 
adverse  decision  either  by  distress  or  imprisonment,  these 
diplomatic  agents  cannot  be  impleaded  or  sued.  The  only 
means  of  obtaining  redress  for  an  injury  or  breadi  of  con- 
tract is  an  appeal  to  the  head  of  the  mission,  or  a  further 
appeal  to  the  government  which  he  represents,  which,  it 
must  be  presumed,  will  not  allow  a  wrong  to  be  committed 
with  impunity  under  the  shelter  of  privilege.  In  England, 
by  the  jBtatute  7  Anne,  a  12,  it  is  expr^y  enacted  that 
any  process  against  foreign  ambassadors  or  ministers,  or 
their  goods  and  chattels,  shall  be  altogether  void.  This 
Act  was  passed  in  consequence  of  an  attempt,  made  in 
1708,  to  arrest  an  ambassador  of  Peter  the  Great  in  London 
for  a  debt  of  £50,  and  it  is  still  kw;  but  in  fact  it  is  only 
declaratory,  and  in  confirmation  of  the  common  law  and  the 
law  of  ^ationa 

An  ambassador  or  envoy  p^ya  no  taxes  or  contributions 
to  the  public  revenue  of  the  country  in  which  he  resides, 
and  on  thi^  principle  he  is  entitled  to  receive  commodities 
from  abroad  free  of.  customs  duties.  But  he  is  not 
exempted  from  the  payment  of  local  rates, — ^though,  indeed, 
if  he  were  to  decline  to  pay  them,  no  process  could  issue 
against  him  for  the  purpose  of  levying  them.  He  also 
pays  the  ordinary  rates  of  postage,  but  he  has  the  privi- 
lege of  sending  his  own  couriers  carrying  sealed  despatches, 
which  exempts  him  from  the  monopoly  of  the  post  office. 
These  couriers,  and  their  despatches  or  mails,  are  also 
regarded  by  common  consent  as  inviolable  messengers, 
unless  they  chance  in  time  of  war  to  fall  into  the  hands  of 
•  hostile  belligerent.  In  some  countries  ambassadors  and 
their  couriers  have  been  allowed  to  have  a  prior  claim  for 
posjb  horses  over  private  travellers. 

Another  of  the  important  privileges  of  an  ambassador  or 
•ftvoy  is  the  free  exerdse  of  the  religion  or  form  of  wonhip 


to  which  he  adheres;  but  it  is  laid  down  by  the  batvniai 
on  the  subject  that  a  foreign  minister  has  not  theiiilti  of 
maintaining  a  chapel  or  dhi^lain  within  his  hotel,  nnda 
the  law  of  nations;  hence  the  liberty  of  leligioiis  voisbip 
for  the  ambassador  and  his  suite  was  laade  a  instter  d 
treaty  engagement  between  Catholics  and  Piotestantf,  and 
between  Christians  and  Mussulmans.  By  courtesy,  the  jz: 
not  of  strict  right,  the  usage  of  ambassadorB'  chapek  k>, 
however,  become  general;  and  it  had  a  real  importance  z 
countries  where  the  free  exercise  of  different  forais  of  beLcf 
was  not  tolerated  by  law.  Thus,  at  the  time  when  lie 
rites  of  the  Church  of  Rome  were  forbidden  in  Engl^i, 
the  Spanish  and  Bavarian  chapels  in  London  were  fret; 
and  they  have  remained  in  existence  till  onr  own  6jv 
although  the  eidaiged  tolerance  of  the  present  age  i:i 
remov^ed  in  eveiy  civilised  country  those  barriera.  I: 
ChhoQi  and.  Japan  the  free  exercise  of  the  Christisn  t&n 
by  tho  Christian  embassies  is  formally  secured  by  treanr. 
B.  We  now  pass  to  the  duties  of  an  ambassador,  andn 
place'at  the  head  of  them  that  of  keeping  his  own  scrb 
reign  well  informed  of  all  that  may  concern  his  iatere^ 
in  foreign  countries.  He  is  the*  eye  of  the  govenusect  h 
serves,  specially  directed  to  a  particular  spot,  and  he  <a^b 
to  be  thoroughly  acquainted  with  the  course  of  polkr,  tif 
movements  of  parties,  the  character  and  disposidoQ  c: 
individual  statesmen,  and  the  material  and  commerrii 
resources  of  the  country  in  which  he  resides.  His  pcL: 
despatches,  dnd  his  private  correspondence  with  the  Mick'.'- 
of  Foreign  Affairs  under  whom  he  serves,  ought  to  U  i 
record  of  all  .that  can  intterest  tu-  concern  the  state  ^ii 
he  represents.  In  this  sense  the  diplomatic  reports  of  r: 
ambassadors  of  former  times  are  invaluable  mattri;!'  i : 
history.  His  next  duty  is  to  protect  and  defend,  if  oec^^ 
sary,  the>  persons  and  interests  of  his  feUow-ooQutrpi 
abroad;  and  this  is  of  especial  moment  in  the  case  c  t 
British  ambassador,  whose  coun^r3rmen  are  to  be  me:  ^"-^ 
as  traveUers,  navigators,  or  merchants  in  all  ports  of  *> 
glo^.  To  them  tlie  presence  and  influence  of  the  ci;.  ^ 
matic  representatives  of  their  country  is  of  incalc^^ 
value,  and  nothing  can  be  more  ill-judged  than  the  ir.- 
posals  that  have  been  made  to  cut  down  and  cor.tn.v 
our  foreign  embassies  and  missions. .  A  third,  but  oct  1 : 
important,. duty  of  an  ambassador  is  to  maintain  theIl^ 
amicable  relations  with  the  sovereign  to  whom  ^  ^ 
accredited,  and  with  his  ministers,  and  to  observe  to^^ 
them  the  strictest  respect,  veracity,  ^d  good-wilL  It^^ 
been  said  in  joke  that  the  first  duty  of  an  ambassador  is '•« 
keep  a  good  cook;  but  if  this  implies  that  he  is  toexer^^ 
a  Hberal  hospitality  and  to  make  his  house  agreeaUe,t2»^^ 
no  doubt  are  means  which  may  powerfully  assi&t  hi=i  -' 
the  objects  of  his  mission.  In  formor  times  it  was  c  :- 
sidered  to  be  essential  to  good  diplomacy  to  act  83  &  •';! 
upon  the  motives  and  conduct  of  foreign  stateazs?^'- 
cheat  without  being  cheated,  to  use  clandestine  mesLs  '>• 
obtain  information,  to  endeavour  to  form  a  party  in  f^n^ 
states  favourable  to  the  ambassador's  own  natiunsl  istBt^ 
to  observe  and  resist  with  the  utmost  jealousy  the  deme£^ 
of  other  foreign  envoys,  and  to  carry  on  a  species  '> 
warfare  under  the  mask  of  courtesy  and  good-breeii^ 
These  practices  have  given  diplomacy  and  the  iuiK*y=> 
of  ambassadors  a  bad  name,  but  it  must  be  said  tb- 
they  are  repudiated  by  the  principles  and  practice  • 
the  present  time,  and  more  especially  by  the  io^t-y; 
policy  of  this  country.  Down  to  a  recent  pe^'«= 
these  struggles  for  ascendancy  in  foreign  countries  «i^' 
carried  on  with  great  eagerness,  and  they  led  to  "od  ■■ 
tunate  results.  In  Spain,  for  example,  the  cbU>»*'- 
marri^e  of  Queen  Isabella  was  notoriously  brought  ab^r. 
by  the  violent  and  arbitrary  interference  of  tie  Tied 
ambassador ;  and  in  1848,  when  Lord  Palmentos  iDSinisui 
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Sir  Henry  Bulwer  to  represent  to  tlie  Spanish  minister 
that  they  would  do  well  to  adopt  a  more  liberal  and  con- 
stitutional system  of  government,  Qeneral  Narvaez  imme- 
diately sent  the  British  enypy  out  of  the  country.     This 
was  the  exercise  of  an  extreme  right,  for  which  the  British 
government  could  claim  no  redress.     So,  again,  when  in 
the  course  of  the  Russian  wjir  (1855)  it  appeared  to  the 
American  government  that  the  British  envoy  in  Wa«»h- 
IngtOD  had  infringed  the  neutrality  laws  of  the  United 
States  by  endeavouring  to  enlist  recruits  for  the  service 
ef  Her  Majesty,  he  was  oompeDed  to  leave  the  country, 
and  Great  Britain  had  no  .just  cause  of  complaint.     These 
modem  cases  are  im^rtant,  because  ihey  prove  that  no 
state  which  respects  itself  will  tolerate,  on  the  part  of  a 
foreign  envoy,  a  direct  interference  in  the  intern^  affairs 
of  government  or  an  infraction  of  jta  own  law&     Hence 
arises  the  great  principle  on  which  our  modem  practice  is 
founded,  namely,  that  it  is  the  duty  of  an  ambassador  to 
observe  a  strict  neutrality  between  contending  parties  in 
the  state  to  which  he  is  accreditefl ;  to  accept  the  govern- 
ment de  facto  with  which  he  communicates  as  the  govern- 
ment and  sovereign  of  the  nation ;  to  pay  implicit  obedience 
to  the  laws  of  that  state,  whatever  they  be;*  and  to  abstaifl 
as  much  as  possible  from  all  intervention  in  itd  internal 
affairs.     These  doctrines  are  comparatively  new,  but  they 
are  sound,  and  they  may  be  said  t6  have  reiceived  the 
jissent  and  the  approval  of  the  most  enlightened  govern- 
ments of  Europe     Great  chaW^es  have  occurred  within 
the  last  few  years  in  France,  Germany,  Austria,  Italy,  and 
Spain;  but  they  have  all  the  distinguishing  mark  that 
they  are  wholly  independent  of  foreign  diplomatic  influ- 
euce.     The  first,  perhaps  we  ought  to  say  the  sole  duty,  of 
an  ambassador  is  to  protect  his  own  national  interests  and 
to  promote  the  most  friendly  relations  with  the  sovereign 
to  whom  he  is  accredited;  and  experience  has  proved  that 
these  objects  are  be^t  secured  by  confining  himself  to  the 
principal  objects  of  fiis  mission,  and  by  relying  on  no  arts 
but  those  of  sincerity,  forbearance,  and  truth.        (b.  R.) 

AMBATO,  or  Asiemto  d'Ambato,  a  town  of  Ecuador, 
on  the  northern  slope  of  Chimborazo,  about  65  miles  south 
of  Quinto,  8859  feet  above  the  sea.  It  was  destroyed  by 
an  eruption  of  Cotopaxi  in  1698,  but  was  soon  rebuilt, 
and  now^calrries  on  a  flourishing  trade  in  grain,  sugar,  and 
cochineal.     Population,  12,000. 

AMBER  (Gr.  "HXcKxpov;  Lat.  Succinum,  Eledrum; 
Ft.  Suicinf  Amhre ;  Ger.  Bernstein)  is  a  hard,  brittle 
substance  with  a  resinous  lustre,  sometimes  found  perfectly 
transparent,'  but  more  usually  of  varying  degrees  bf  trans- 
lucency,  and  possessing  a  prevailing  yeDow  colour,  passing 
from  a  pale  straw  tint  to  a  deep  orange.  It  occurs  in 
irregular  masses,  and  has  neither  taste  nor,  at  ordinary 
temperatures,  odour.  It  develops  electrical  phenomena 
by  friction,  a  property  which  doubtless  early  drew  atten- 
tion to  amber,  and  invested  it  with  the  romantic  interest 
which  attached  to  it  in  ancient  times.  The  popular  regard 
for  the  substance  among  the  nations  of  antiquity  was 
further  maintained  by  the  fabulous  tales  of  the  marner  in 
which  amber  was  formed  and  the  mystery  connected  with 
its  occurrence.  ' 

The  earliest  notice  of  amber  we  find  occurs  in  the 
Odyssey  of  Homer,  where  in  the  list  of  jewels  offered  by 
Phoenician  traders  to  the  Queen  of  Syra  occurs  "  the  gold 
necklace  hung  with  bits  of  amber'*  ((?<£.  xv.  460).  Thales 
of  Miletus,  600  B.C.,  noticed  that  amber  when  rubbed 
attracted  light  bodies,  and  that  remote  and  simplt^observa- 
tion  is  the  foundation  of  the  modem  science  of  electricity^ 
so  named  from  the  Greek  i^Xcicrpov.  Among  the  Greek 
fables  purporting  to  account  for  the  origin  of  amber,  it  is 
Mcuratod  that  the  HeliadflB,  on  seeing  their  brother  Phsethon 
hurled  by  the  lightning  of  Jove  into  the  £ridanufl>  were 


by  the  pitying  gods  transformed  into  poplar  trees,  and  tha 
tears  they  shed  were-  dropped  as  amber  on  the  shores  of 
the  riv£r.  Hence  arose  the  Greek  term  for  amber, 
''HXcicn»/>  being  one  of  the  names  of  the  sun  god.  A  less 
poetical  theory  of  its  origin  states  that  it  was  formed  from 
the  condensed  urine  of  the  lynx  inhabiting  northern  Italy, 
the  pale  varieties  bein^  produced  by  the  females,  while  the 
deeper  tints,  were  attributed  to  maleo.  In  buch  repute  was 
amber  in  Rome  in  the  t'me  of  Pliny  that  he  sarcasticplly 
remarks,  "  the  price  of  a  small  figilre  in  it,  however 
diminutive,  exceeds  that  of  a  living  healthy  slave." 
Besides  its  applicati  n  to  jewellery  and  carved  ornaments, 
and  its  use,  partly  decorative  ''aid  partly  prophylactic,  as 
necklaces,  peculiar  virtues  were  attributed  to  it  PHny 
observes — **  'iVue  it  is  that  a  collar  of  amber  beads  worn 
about  the  necks  of  young  infants  is  a  singular  preservative 
to  them  agamst  secret  poison,  and  a  counter-charm  for 
witchcraft  and  sorceries.''  -  As  an  article  of  personal  orna- 
mentation, the  same  authority  states  that  amber  wae  used 
to  produce  imitations  of  precious  stones  by  artificial 
staining,  a  use  tonrhich  it  was  peculiarly  adapted  owing 
to  its  brilliant  lustre  combined  with  the  easo  with  whichit 
could  be  worked  and  polished. 

The  great  source  of  supply  of  amber  in  all  ages  appears 
to  have  been  the  Baltic  coasts,  from  which  the  supplies  of 
commerce  still  continue  to  be  drawn.  During  the  reign 
of  Nero  an  expedition  was  sent  from  Rome  to  explore  the 
amber-producing  country,  and  so  successful  was  the  party 
that  a  present  of  13,000  ft  of  amber  was  brought  back 
to  the  emperor,  including  a  piece  weighing  13  lb.  It 
occurs  in  regular  veins  along  the  Baltic  coast,  but  in 
greatest  abundaace-between  Pillau  and  Gross  Hubenicken, 
on  the  Prussian  coast  Professor  Phillips  thus  describes 
the  mines  :— 

**  Near  the  sea-coast  in  Prussia  there  are  regular  mines  for  tho 
working  of  amber :  under  a  stratum  of  sand  and  clay,  about -20  feet 
thick,  a  stratum  of  bituminous  wood  occurs,  from  40  to  60  feet 
thick,  of  a  blackish  brown  colour,  and  impregnated  with  pyrites. 
Parts  of  these  trees  are  impre^ted  with  amber,  which  sometimes 
Js  found  in  stalactites  dependins  from  them.  Under  the  stratum 
of  trees  were  found  pyrites,  sulphate  of  iron,  and  doaise  sand,  in 
which  were  rounded  masses  of  amber.  The  mine  is  Worked  to  the 
depth  of  100  feet :  and  from  the.  circumstances  under  which  the 
amber  is  found  it  seems  plain  that  it  originates  firom  vegetable 
juices." 

Afl^r  heavy  storms  large  quantities  are  usually  found 
thrown  up  on  the  coast  at  the  localities  where  it  is 
regularly  excavated,  and  the  assumption  is,  that  amberif er- 
'ous  deposits  crop  up  in  ^e  shaUow  waters  near  the  shores, 
from  which  pieces  become  detached  during  the  violent  com- 
motion of  the  water.  It  is  further  sparingly  cast  on  the 
Swedish  and  Danish  coasts,  and  occasionally  pieces  are 
picked  up  along  the  shores  of  Noifolk,  Essex,  and  Sussex 
in  England.  It  occurs  at  numerous  localities  inland 
throughout  Europe,  among  which  may  be  noted  the 
neighbourhood  of  Basle  in  Switzerland,  the  departments 
of  Aisne,  Loire,  Gard,  and  Bas  Rhin  in  France,  and  in  the 
Paris  clay  it  is  associated  with  bituminous  deposits.  In 
England  it  has  been  found  in  the  sandy  deposits  of  the 
London  clay  at  Kensington.  The  coasts  of  Sicily  and  the 
Adriatic  likewise  afford  amber.  The  most  beautiful 
specimens  are  perhaps  those  which  are  found  at  Catania, 
They  often  possess  a  beautiful  play  of  colour,  approaching 
to  purple,  not  to  be  observed  in  the  product  of  other  places. 
Professor  Dana  gives  the  following  note  on  its  occurrence 
in  America : — 

"  It  has  been  found  in  various  parts  of  the  giieensand  Ibnnation  of 
the  United  States,  either  loosely  embedded  in  the  soil  or  engaged  in 
marl  or  lignite,  as  at  Gay  Head  or  Msthei'i  Vineyard,  near  Trenton, 
and  also  at  Camden,  m  New  Jersey,  and  at  Cape  Sable,  sear 
Magothy  river,  in  Maiyland." 
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It  is  said  to  he  taken  in  large  quantities  from  tlie  north  of 
Bormah  to  the  markets  of  China,  where  it  is  highly  prized. 

The  appearance  of  enclosed  foreign  bodies,  such  as 
insects,  leaves,  twigs,  &c,  which  amber  very  often  presents, 
and  the  markings  on  its  surface,  yery  early  led  to  correct 
inferences  as  to  its  origin.  Plii^  states  that  '*  amber  is 
an  ezndatioi^  from  trees  of  the  pine  family,  like  gum  from 
the  cherry  and  resin  from  the  ordinary  pine;  and  in 
accordance  with  this  opinion  is  its  Latin  name  svecinum, 
the  gimi-stone.  The  opinion  expressed  by  Pliny  is  that 
which  at  the  present  day  may  be  fairly  held  as  established ; 
but  of  course  amber  differs  from  other  resins  owing  to 
changes  induced  by  its  fossilised  condition.  Sir  David 
Brewster  has  pointed  out  that  in  optical  properties  it 
agrees  with  other  resinous  exudations.  The  insects  found 
enclosed  in  amber  are  for  the  most  part  of  extinct  species, 
and  so  also  are  the  remains  of  plants.  A  species  of  conifer 
has  been  established  provisionally  as  the  amber-yielding  tree, 
Pinites  mccinifery  but  Qoppert  has  shown  that  many  trees 
may  have  yielded  the  exudation,  and.  these  not  all  neces- 
sarily belonging  to  the  pine  order. 

The  close  relation  of  amber  to  ordinaiy  resins  is  further 
brought  out  by  its  chemical  properties  and  composition. 
According  to  Berzelius,  it  consists  mainly  of  a  resin, 
succinite,  insoluble  in  alcohol,  in  combination  with  small 
proportions  of  two  others,  iBomeric  with  the  first,  but  soluble 
in  alcohol  and  ether.  By  dry  distillation  it  gives  off  at  a 
low  temperature  water,  succinic  acid,  and  oil  of  amber, 
which  last  substance  was  formerly  used  in  medicine  in 
combination  with  alcohol  and  ammonia  under  the  name  of 
eau  de  luce';  but  now  amber  and  all  its  products  have 
disappeared  from-the  standard  pharmacopoeias.  Its  com- 
position is,  according  to  Schrottcr — 

Carbon 7894 

Hydrogen 10*53 

Oxygen 10-53 

and  mineralogically  it  belongs  to  Dana's  class  of  oxygenated 
hydrocarbons.  It  burns  with  a  pale  yellow  flame,  with  a 
good  deal  of  black  smoke,  evolving  an  agreeable  odour,  and 
leaving  a  shining  black  carbonaceous  residue. 

It  is  said  that  by  exposing  amber  covered  with  sand  in 
an  iron  pot  to  the  influence  of  heat  for  forty  hours,  or 
boiling  it  for  twenty  hours  in  rape  oil,  it  will  become 
transparent,  and  pieces  will  cement  and  mould  together. 
The  great  size  of  vessels  of  amber  which  have  come 
down  from  ancient  times  suggests  the  probability  of  some 
such  art  being  practised  in  remote  periods.  It  is  now 
applied  to  few  useful  purposes  among  western  nations 
beyond  forming  the  mouthpieces  for  tobacco-pipes  and 
cigar-holders.  Fine  pieces  are  in  some  demand  for  public 
collections  and  for  the  purposes  of  tiie  carver.  In  the  East, 
besides  its  being  highly  priied  for  ornamental  purposes,  a 
feeling  of  veneration  for  its  mystic  properties  still  en- 
hances its  value.  The  Turks  esteem  it  highly  as  a  mouth- 
piece for  tobacco  pipes,  and  believe  that  it  resists  the 
transmission  of  infection.  The  principal  demand  for  the 
amber  of  commerce  is  among  the  Armenians,  through 
whom  it  is  conveyed  to  Egypt,  Persia,  China,  and  Japan ; 
end  a  great  quantity  is  purchased  to  be  consumed  at  the 
shrine  of  Mahomet  by  the  pilgrims  bound  to  Mecca.  The 
value  of  amber  depends  upon  its  colour,  its  lustre,  and  its 
size.  In  1576  a  mass  weighing  11  lb  was  foun^i  in 
Prussia,  and  deemed  worthy  of  being  presented  to  the 
emperor;  later,  a  mass  of  13  lb  was  found,  for  which  it  is 
said  5000  dollars  were  refused.  In  the  royal  cabinet  at 
Berlin  a  piece  is  shown  weighing  18  lb;  but  such  masses 
are  of  very  great  rarity. 

.  AMBERQ,  a  walled  town  of  Bavaria,  formerly  the 
»pital  of  the  Uppei'Tslatlnate,  and  at  present  the  seat  of 
the  ap^  court  for  the  district,  is  situated  on  both  sides 


of  the  Vils,  35  mOes  east  of  Nnraabeig.  It  ia  a  veil* 
built  town,  and  has  a  libravy^  a  gyirmssiuni,  a  \}mm^ 
elementary  schools,  an  arsenal,  and  several  chaidus,  tho 
finest  of  which  is  St  Martin's,  with  many  fine  painUDzs, 
and  a  tower  300  feet  higL  The  principal  manufactuies&te 
fire-arms,  ironmongery,  earthenware,  woollen  doUi,  beer, 
and  salt;  in  the  neighbourhood  are  iron  and  ooal  mkix 
The  French  under  Jourdan  were  defeated  by  the*Austm::i 
near  Amberg  in  1796.     Population  in  18tl,  11,688. 

AMBERGRIS  (Ambra  .griseOj  Ambrt  yrii,  or  Gny 
Amber)  is  a  solid,  fatty,  inflammsble  substance  of  a  duJ 
grey  or  blackish  colour,  the  shades  being  variegated  Iik: 
marble,  possessing  a  peculiar  sweet  earthy  odour.  It  u 
now  known  to  be  a  morbid  secretion  formed  in  the  iiitet 
tines  of  the  spermaceti  ^hale\Pky$eler  macnc€pkalju\  tx 
is  found  floating  upon  the  sea,  on  the  sea^nast,  or  in  d$ 
sand  near  the  sea-coast.  It  is  met  with  in  the  AtkL: 
Ocean,  on  the  coasts  of  Brazil  and  Madagascar;  al^j  .& 
the  coast  of  Africa,  of  the  East  Indies,  Chins,  Japao,  &ri 
the  Molucca  Islancls;  but  most  of  the  ambergris  which  u 
brought  to  England  comes  from  the  Bahaiooa  Isluis, 
Providence,  &c.  It  is  also  sometimes  found  in  tiie  &b- 
doifien  of  whales,  always  in  lumps  in  various  shapes  v.i 
sises,  weighing  from  }  oz.  to  100  or  more  lb.  A  piece  vbxi 
the  Dutch  East  India  Company  bought  from  the  K:.,' 
of-  Tydore  weighed  182  lb.  An  American  fisherman  fn:i 
Antigua  found,  inside  a  whale,  about  52  leagues  soatii-e^: 
from  the  Windward  Islands,  a  piece  of  ambergris  «Li 
weighed  about  130  &>,  and  sold  for  ^00  sterling.  U? 
many  other  substances  regarding  the  origin  of  which  tire 
existed  some  obscurity  or  mystery,  ambergris  in  f^-^? 
times  possessed  a  value,  andvhad  properties  attributad ::  ^ 
more  on  account  of  the  source  from  which  it  was  d:in 
than  froni  its  inherent  qualities.  Many  ridiculous  b:*- 
theses  wejre  started  to  account  for  its  origin,  and  %i^'z 
others  it  was  conjectured  to  be  the  solidified  foua  ct  "U 
sea,  a  fungoid  growth  in  the  ocean  similar  to  th&  :^-P 
which  form  on  trees,  the  excreta  of  searbirds,  kc  J^ 
true  source  and  character  of  ambergris  vtss  fint  satisiV 
torily  established  by  Dr  Swediaur  in  a  conununicatio^  u 
the  Royal  Society  (Philosophical  TranMctioM,  voL  lu:^ 
It  was  found  by  Dr  Swediaur  that  ambergris  verj  (> 
quently  contained  the  homy  mandibles  or'beab^*' 
squid  (Sepia  moschata),  on  which  sperm  whales  are  li^^ 
to  feed.  That  observation,  in  connection  with  thefics^ 
ambergris  being  frequently  taken  from  the  intestines  cr 
the  sperm  whale,  sufficiently  proved  that  it  was  fcn;^ 
within  that  creature,  and  not  an  eztnneoas  6Qbsus» 
swallowed  by  tb^  whsile.  It  was  further  observed  tb:  '^• 
whales  in  Vvhich  ambergris  was  found  .were  either  iai 
or  much  wasted  and  evidently  in  a  sickly  oondi^-^ 
From  this  it  was  inferred  that  ambeigns  was  in  scbb^  ^? 
connected  with  a  morbid  condition  of  the  spenn*^' 
Ambergris,  when  taken  from  the  intestinal  canal  of  ^* 
sperm  whale,  is  of  a  deep  grey  colour,  soft  conaisteoee.  i^ 
a  disagreeable  smelL  On  exposure  to  the  air  it  ffid'i^J^ 
hardens,  becomes  pale,  and  develops  its  peculiar  s»e^' 
earthy  odour.  In  that  condition  ita  specific  gtvntj  os^-^ 
from  0-780  to  0-926.  It  melts  at  a  temperature  (I  fti^'| 
145^  Fahr.  into  a  fatty  yellow  resinous-like  liquid,  a^^^^ 
21 2^  it  is  volatilised  into  a  whiter  vapour.  It  ia  aolable  '- 
ether,  volatile  and  fixed  oils,  but  only  feebly  scted  os  ^ 
acids.  By  digesting  in  hot  alcohol,  a  peculiar  sub^-^' 
termed  ambrein  is  obtained,  which  deposits  is  brJ^^^* 
white  crystals  as  the  solution  cools.  In  chemical  ccast^'^' 
tion  ambrein  very  closely  resembles  cholesterin,  a  ^^y 
found  abundantly  in  biliaqr  calculi  It  xS  therefore  oc^ 
than  probable  that  ambergna,  from  the  position  in  Fhich:: 
is  found  and  its  chemic^  constitution,  is  a  hiliuy^^ 
tion  analogous  to  what  is  fonned  in  other  msiBBa^   I^ 
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ose  of  *ambergris  in  Europe  is  now  entirely  confined  to 
perfumery,  though  it  formerly  occupied  no  inconsiderable 
place  in  medicine.  As  a  material  of  perfumery  its  price 
raries  from  15s.  to  258.  per  ounce;  and  in  minute  quantities 
its  alcoholic  solution  is ^  much  used  for  giving. a  "florid" 
fragrance  to  bouquets,  washes,  and  other  preparations  of 
the  perfumer.  It  occupies  a  very  important  place  in  the 
perfumery  of  the  East,  and  there  it  is  also  used  in  phar- 
macy, and  as  a  flavouring  material  in  cookery.  The  high 
price  it  commands  makes  it  peculiarly  liable  to  adultera- 
tion, but  its  genuineness  is  easily  tested  by  its  solubility 
in  hot  alcohol,  its  fragrant  odour,  and  its  uniform  fatty 
consistence  on  being  penetrated  by  a  hot  wire. 

AMBERT,  chief  town  of  an  arrondissement  of  the  same 
name  in  the  4epartment  of  Puy  de  Dome,  France,  situated 
m  the  Dore,  35  miles  from  Clermont.  Its  chief  manu- 
factures are  paper,  linen,  lace,  ribands,  and  pins;  it  has 
also  an  extensive  trade  in  cheese  of  a  very  fine  quality. 
Population  in  1872,  7625. 

AMBLESIDE,  a  small  market  town  in  Westmoreland, 
situated  about  a  mile  from  the  head  of  Lake  Windermere, 
and  14  miles  from  Kendal  During  the  summer  it  is  much 
frequented  by  tourists  on  account  of  its  beautiful  situation. 
In  its  vicinity  is  Rydal  Mount,  for  many  years  the  resi- 
dence of  the  poet  Wordsworth.  Some  indistinct  lemains 
of  Roman  fortification^  in  which  coins,  ums>  and  other 
relics  have  been  frequently  discovered^  exist  in  the  neigh- 
bourhood. Coarse  woollen  cloths  are  manufactured  at 
Ambleside.     Population  in  1 87 1,  1 988.  • 

AMBLBTEUSE,  a  seaport  town  of  France,  in  the 
department  of  the  Pas  de  Calais,  on  the  English  Channel, 
6  miles  north  of  Boulogiie.  From  the  accumulation  of 
sand  in  its  harbour  it  has  lost  its  importance  as  a  seaport, 
and  the  town  is  now  almost  deserted.  It  possesses  an 
historical  interest  as  the  landing-place  of  James  II.  after 
his  abdication  in  1688  j  and  Napoleon  I.  in  1804  attempted 
to  improve  the  harbour  for  the  flat-bottomed  boats  bv 
mtsans  of  which  he  was  to  invade  England.  Near  Amble- 
teuse  is  the  column  which  he  erected  to  the  grand  army  in 
1805.     Population,  about  700. 

AMBO,  or  Ambon  (Gr.  aft^wv,  from  <lm/?aiW),  a  read- 
ing-desk or  pulpit  in  early  Christian  churches  whicb  was 
placed  in  the  middle  of  the  nave.  It  was  ascended  by  a 
flight  of  steps  on  both  the  east  and  west  sides^  aftd  was  in 
some  cases  so  large  as  to  accommodate  fifty  persons.  From 
it  the  lessons  were  read,  and  hence  it  was  sometimes 
called  suggesius  ledorum  and  firifka  rOnr  avayvti<rr€nf.  It 
was  also  occasionally  used  by  the  preacher.  Two  movable 
ambos  may  be  seen  in  the  church  of  St  John  Lateran  at 
Home.  The  purposes  of  the  ambo  were  served  in  mediaeval 
churches  by  the  rood-loft,  a  gallery  Ucross  the  chancel^arch, 
and  in  modem  churches  it  has  given  place  to  the  lectern 
and  the  pulpit. 

AMBOISE,  a  town  situated  in  a  rich  •  wine-producing 
district  in  the  department  of  Indre-et^Loire,  France,  on 
the  left  bank  of  the  Loire,  14  miles  east  of  Tours.  Its 
chief  manufactures  are  cloth  and  files.  At  Amboise  the 
Trench  Protestants  were  first  called  Huguenots,  and  1200 
of  them  were  massacred  there  in  1560  on  the  discovery  of 
their  conspiracy  against  the  Guises.  The  ancient  castle, 
which  is  situated  on  a  height  above  the  town,  was  a  seat 
of  the  French  kings,  and  it  was  set  apart  as  a  residence 
for  the  Arab  chief  Abd-el-Kader  during  his  captivity  in 
France,     Population,  4570. 

AMBOYNA,  one  of  the  Moluccas  or  Spice  Islands,  be^ 
longing  to  the  Dutch,  lying  south-west  of  Ceram,  in  3** 
41'  S.  lat  and  128""  10'  E,  long.  It  is  32  miles  in  length, 
vvitli  an  area  of  about  280  square  miles,  and  is  of  very 
trregular  figure,  being  almost  divided  into  two.  The  south- 
sa^tem  and  smaller  portion  ^called  LeitimoF)  is  united  to 


the  northern  (known  as  Hitoe)  by  a  neck  of  land  aboat 
^  mile  broad.  The  island  is  mountainous,  but  is  for  th« 
most  part  fertile  and  -well-watered.  Large  tracts  are 
covered  ^vifh  rich  tropical  forests,  which  embrace  a  great 
variety  of  trees,  although  ordinary  building  timber  iji 
scarce.  The  climate  is  comparatively  pleasant  and  healthy  ] 
the  average  temperature  is  80**  Fahr.,  rarely  sinking  below 
72^  The  rainfall,  however,  after  the.  eastern  monsoons, 
is  very  heavy,  and  the  ibland  is  liable  to  violent  hurricanes 
and  earthquakes.  Amboyna  produces  most  of  the-common 
ti-opicai  fruits  and  vegetables,  including  the  sago-palm, 
bread-fruit,  cocoa-nut,  sugar-cane,  maize,  coffee,  pepperi 
and  cotton.  Cloves,  however,  form  its  chief  product, 
and  the  only  one  that  is  of  any  real  commercial  import^ 
ance.  The  Dutch  have  done  much  to  foster  the  cultiva* 
Jtipn  of  this  article  in  the  island,  and  at  one  time  prohibited 
the  rearing  of  the  clove-tree  in  all  the  other  islands  subject 
to  their  rule,  in  order  to  secure  the  monopoly  to  Amboyna. 
Each  tree  yields  annually  from  2  to  5  lb  of  cloves,  and 
sometimes  even  more;  while  the  total  annual  quantity 
produced  probably  averages  about  500,000  lb.  The  animal 
kingdom  is  poorly  represented.  Indigenous  mammals  are 
feeble  in  species  as  well  as  few  in.  number;  birds  are  more 
abundant,  but  of  no  greater  variety.  The  entomology  of  the 
island  is,  however,  verv  rich,  particularly  among  the  Lcpi* 
doptera.  iTho  aborigines  of  Amboyna  are  a  race  caljod  j 
Horaforas,  blit  Malays  constitute  the  main  body  of  the 
popi^lation;.  there  are  also  Chinese,  Dutch,  and  a  few  Por- 
tuguese. The  Malays  in  most  points  resemble  those  of 
Java.  They  are  naturally  lazy  and  effeminate,  but  when 
properly  trained  make  good  soldiers.  The  inhabiiants 
.are  mostly  Christians  or  Mahometans.  Amboyna  is  the 
chief  island  of  the  Dutch  residence  of  the  Moluccas,  which 
comprises,  in  addition,  the  islands  of  Boeroe,  Amblauw, 
Ceram,^  Manipa,  Kilang,  Sonoe,  Haroekoe,  Honimoa  or 
Saparoa,  Noesa-laut,  and  Hila.  The  Portuguese  were  the 
first  European  nation  to  yisit  Amboyna  (15 12).  They  esta* 
blished  a  factory  there  m  1521,  but  did  not  obtain  peace* 
able  possession  of  it  till  1580,  and  were  dispossessed  by 
the  Dutch  in  1C05.  About  the  year  1615  the  British 
formed  a  settlement  in  the  island,  at  Cam'Bello,  which  they 
retained  until  1623,  when  it  was  destroyed  by  the  Dutch, 
and  frightful  tortures  inflicted  on  the  unfortunate  persons 
connected  with  it.  In  1654,  after  many  fruitless  nego* 
tiations,  Cromwell  compelled  the  United  Provinces  to 
give  the  sum  of  jC300,000,  together  wjth  a  small  island, 
as  compensation  to  the  descendants  of  those  who  suffered 
in  the  "Amboyna  massacre."  In  1796  the  British,  under 
Admiral  Rainier,  captured  Amboyna,  but  restored  it  to 
the  Dutch  at  the  peace  of  Amiens  in  1802.  It  was 
recaptured  by  the  British  in  1810,  but  once  more  restored 
to  the  Dutch  in  1814.  Population,  about  50,000.  See 
Moluccas. 

Amboyna,  the  chief  town  of  the-  above  island,  and  also 
of  the  Dutch  Moluccas,  is  situated  towards  the  north-west 
of  th^  peninsula  of  Leitimor.  The  streets  are  broad  and 
unpaved,  running  at  right  angles  to  one  another,  and  inter* 
sected  by  numerous  rivulets.  Th6  houses  are  of  wood, 
roofed  with  palm  leaves,  and  mostly  of  one  storey,  on 
account  of  the  frequent  earthquakes.  An  esplanade  of 
^0  yards  reaches  from  Fort  Victoria  to  the  town,  and  is 
terminated  by  a  handsome  range  of  houses.  The.  town- 
house  is  a  neat  structure  of  two  storeys;  and  amgng  the 
other  buildings  are  two  Protestant  churches  and  a  hospital 
The  government  offices  are  in  Fort  Victoria.  The  road* 
stead  of  Amboyna  is  safe  and  commodious.  Population, 
about  13,000. 

AM  BR  ACI  A,  or  Am  pr  aci  \ ,  an  important  city  of  ancient 
Epirus,  situated  on  the  eastern  bank  of  the  river  Arach. 
thus,   about  seven    miles    frvm   the    Ambracian    Gull 
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According  to  tradition,  it  was  onginolly  a  Thesprotian 
town,  founded  hj  Ambrax,  son  of  Thesprotus,  or  by 
Ambracia,  daughter  of  Augeas.  About  635  B.c.  it  was 
colonised  by  Corinthians,  and  so  became  a  Greek  city. 
Its  power  increased  rapidly  until  the  time  of  the  Felopon- 
nesiaii  war,  when  it  conunanded  the  whole  of  Ainphilochia, 
including  the  town  of  Ai'gos,  from  which  the  original 
inhabitants  were  -expelled.  In  432  B.c.  the  expelled 
citizens,  with  the  assistance  of  the  Athenians  under 
Phormion,  retook  Argos.  In  430  the  Ambracians  made 
an  unsuccessful  attempt  to  recover  the  town,  and  a  second 
attack  in  426  resulted  in  a  still  more  disastroiis  failure. 
The  power  of  Ambrada  now  declined  ^  rapidly  as  it  had 
grown.  In  338-7  it  was  compelled  to  submit  to  Philip  of 
Macedonia,  and  it  remained  subject  to  that  kingdom  until 
it  was  ceded  by  Alexander  Y.  to  Pyrrhus  of  Epirus  about 
295.  The  latter  made  it  his  capital,  and  enriched  it  with 
numerous  works  of  art.  It  subsequently,  cdme  under  the 
power  of  the  i£to]ian  League  (239),  and  sustained  a 
memorable  siege  in  the  war  between  the  latter  -and  Borne 
(189).  In  the  end  the  citjr  opened'  its  gates  to  'the 
enemy^  who  removed  many  of  *its  most  valuable  works  of 
art  to  Home.  In  31  &  a  the  -  inhabitants  of  Ambracia 
were  removed  by  Augustus  to  Nicopolis,  the  town  he  had 
founded  in  Commemoration  of  the  victoiy  of  Actium.  The 
site  of  Ambracia  is  occupied  by.  tha  modem  \Arta,  near 
which  remains  of  the  ancient  fortifications  may.be  seen. 

AMBROSE  OF  AxEXiLNDRiA  lived  in  the  beginning  of 
the  third  century.  Jerome  and  Eusebius  differ  in  the 
account  they  give  of  him,  the  one  calling  him  a  Marcionite, 
the  other  a  Yalentinian ;  but  they  agree  in  alleging  that 
h&  was  converted  to  the  orthodox  faith  by  the  preaching 
of  Origen.  Origen  dedicated  many  of  his  woi^cs,  among 
others  his  book  On  Martyrdom,  to  Ambrose,  at  whose 
desire  and  expense  they  were  published,  and  the  two  lived 
on  terms  of  the  most  intimate  friendship.  According  to 
some,  Ambrose  died  a  martyr  in  the  persecution  under ' 
Maximin;  about  the  year  236;.  but  the  dedication  of 
Origen's  Eight  Books  agatJist  Cehus  proves  that  he  lived 
to  the  year  250,  or  near  that.period..  Origen  speaks  of 
him  as  a  man  of  sincere  piety,,  and  milch  devoted-  to-*  the 
study  of  the  Scriptures.* 

AMBROSE,  Saint,  Bishop  -of  Milan,  wbs  one  of  the 
most  eminent  fathers  of  the  churqji  in  the  fourth  century. 
He  was  a  citizen  of  Rome,  bom  in  Gaul, — according  to 
some  historians,  in  the  year  334,  but  according  to  others 
in  340.  At  the  period  of  his  birth  his  father  was  pra^ 
torian  prefect  of  Gallia  Narbonensis ;  and  upon  his  death 
the  widow  repaired  to  Rome  with  her  family.  Ambrose 
received  a  religious  education,  and  was  reared  in  habits  of 
virtue  by  his  mother,  an  accomplished  woman,  and  eminent 
for  her  piety.  The  names  of  his  instructors  in  the  mdi- 
ments  of  Greek  and  Roman  literature  have  not  been  trans- 
mitted to  posterity ;  but  in  these  branches  he  made  early 
proficiency,  and  having  directs  d  his  attention  to  the  law, 
he  employed  his  eloquence  with  such  reputation  in  the  prae- 
torian court  of  Anicius  Probus,  that  he  was  soon  deemed 
worthy  of  a  place  in  the  council.  After  he  had  continued 
in  this  station  for  some  time,  Probus  appointed  him  con- 
9al#r  prefect  of  Liguria  and  Emilia,  comprehending  the 
territories  of  Milan,  Liguria,  Turin,  Genoa,  and  Bologna. 
Milan  was  chosen  as  the  place  of  his  residence ;  and,  by 
the  prudent  and  gentle  use  of  his  power,  lie  conducted  the 
affairs  of  the  province  with  general  approbation  and  grow- 
ing popularity. 

The  death  of  Auxentius,  bishop  of  Milan,  in  the  year .374, 
made  a  sudden  change  in  the  fortune  and  literary  pursuits 
of  Ambrose.  At  that  period  the  tide  of  religious  conten- 
tion ran  high  between  the  orthodox  and  the  Arians,  and  a 
violent  contest  arose  concerning  the  choice  of  a  successor 


to  Auxentius.  When  the  people  were  aasemUed  in  tbe 
church  to  elect  the  new  bishop,  Ambroee,  in  the  ciianictet 
of  govemor  of  the  place,  presented  himself  to  the  issga^h, 
and  in  a.grave,  eloquent,  and  pathetic  address,  admousLed 
the  multitude  to  lay.  aside  their  contentaons,  and  proceed  to 
the  election  in  the  spirit  of  religious  meekness.  It  is 
reported  that  when  Ambrose  had  finished  his  addres, 
a  child  cried  out,  "Ambrose  is  bishop,"  and  that  th 
agitated  multitude,  regarding  this  as  a  miraculoua  inti- 
mation,, unanimously^  elected  Ambrose  bishop  of  Mib. 
Some  suppose  that  this  was  entirely  a  device  of  AiLlrosd 
or  his  friends ;  others  ascribe  it  to  mere  accident  Am- 
brose professed  strong  reluctance,  and  even  fled,  or  p  • 
tended  to  fly,  from  the  city  in  order  to  avoid  the  inki::.: 
honour.     The  place  of  his  concealment,  however,  viz&  »>.:: 

..discovered ;  the  emperor's  confirmation  of  hi§  election  V33 
made  known  to  him ;  and  after  being  baptized,  k  v£i 
ordained  bishop  of  Milan,  about  the  end  of  the  year  374. 
^Whatever  we  may  think  of  the  singular  conduct  of  Amlrcif 
in  iiccepting  an  office  for  which  he  was  certainly  unqua  ^t  1 
in  respect  of  previous  studies,  habits,  and  emplojmerui, 
it  iniist  be  adniitted  that  he  immediately  .betook  kic^^J 
to  the  necessary  studies,  and  acquitted  iiimself  in  his  sc* 
elevation  with  ability,  boldness,,  and  integrity.  Hav_-r 
apportion^  his  money  among  the  poor,  and  settled  his  kis 
upon  the  church,  witii  the  exception  of  making  his  sl^  : 

Jtenant  during  life,  and  having  committed  the  care  of  b 
familv  to .  his  broUier,.  he.  entered  upon  a  r^ular  catK 
of  tlftological  study,  under  the  care  of  SimpUciaQ,s{«^ 
byter.of  Rome,  and  devoted  himself  to  the  laBoozs  of  'i^ 
church.- 

The  irruption  of  the  Goths  and  the  northern  baAarx', 
who^'mshed  down  upon  the  Roman  empire  atthisti^g, 
spreading  terror  and.  desolation  all  around,  cm^:- 
Ambrose,  along  with  several  others,. to  retire  to  Illjm^, 
but  his  exile  was^  of  short -duration,  for  the  noidemis- 
vaders  were  quickly  defeated  by  the  forces  of  the  eopc-r 
and.  driven  back'  with,  considerable  loss  into  thdr  c«: 

^territories^ 

The  eloquence  of  Ambrose  sobir  found  ample  sco[«  is 
the  dispute  between  the  Arians  and  the  orthodox.   Ai^-' 

Jhis  era  the  doctrine  of  Arius  concerning  the  peiscn  c: 
Christ  had  been  extensively  received^  and  had  manjp-  *^ 
ful  defehders  both  among  the'  clergy  and  thecccr: 
people.     Ambrose  espoused  tha  cause  of  the  Gali>^- 
Qratian,  the  sonof  the  elder -Yalentinian,  took  the  ^~' 
side  J  but  the  youngerValentiriian,wlioliadnowhecc2:-' 
colleague  in  the  empire,  adopted  tlie  opinions  of  theAr::' 
and  all  the  arguments  and  eloquence  of  Ambrose  ^t:r-; 
sufficient  to  reclaim  the  young  prince  to-the  orthodox  :>' 
Theodosius,  the  emperor  of  the  East,  also  professed  •^- 
orthodox  belief ;  but  there  were-  many  adherents  of  ^' 
scattered  throughout  Ms  dominions.     In  this  dift:  / 
state  of  religious  opinion,  two  leaders  of  the  Amn?.  *  - 
ladius  and  Secundianus,  confident  of  nnmbers,  prev^ 
upon  Gratian  to  call  a  general  council  from  all  pa"^ 
that  empire.    This  request  appeared  so  equitable  tli'.  ^ 
complied  without  hesitation ;  but  Ambrose,  foreseeii.:  "- 
consequence,  prevailed  upon  the  emperor  to  have  tber.  :< 
determined  by  a  council  of  the  Western  bishops.  A  s^^-  • 
composed  of  thirty-two  bishops,  was  accordingly  i:  - -' 
Aqiuleia  in  the  year  381.    Ambrose  w^as  elected  pre--  -'" 
and  Palladius  being  called /upon  to  defend  his  cji-  "' 
declined,  insisting  that  the  meeting  was  a  partial  v^'  -^- 
that  the  whole  bishops  of  the  empire  not  being  j:-  — 
the  sense  of  the  Christian  church  concerning  the  Q><;  • 
in  dispute  could  not  be  obtained.     A  vot^  was  the.' t:-^=' 
when  Palladius  and  his  associate  Secandianus  i^ere  u- 
posed  from  the  episcopal  office. 
Ambrose,  was  equally  zealous  in  combating  the  lieaii- 
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cupentitions     Upon  the  accession  of  Valentjhian  II. ,  many 
of  the  <*enatora  who  remained  attached  to  the  pagan  idolatry 
made  a  vigorous  effort  to  restore  the  worship  of  the  heathen 
deities.   Symmachus,  a  very  opulent  man  and  a  great  orator, 
who  was  at  that  time  prefect  of  the  city,  was  intmsted  with 
the  management  of  the  pagan  cause,  and  drew  up  a  forcible 
petition,  praying  for  the  restoration  of  the  altar  of  Victory 
to  its  ancient  station  in  the  hall  of  the  senate,  the  proper 
supnort  of  seven  vestal  virgins,  and  the  regular  observance 
of  the  other  pagan  ceremonies.     In  the  petition  he  argued 
that  this  form  of  religion  had  long  been  profitable  to  the 
Roman  state,  and  reminded  the  emperor  how  much  Rome  had 
been  indebted  to  Victory,  and  that  it  had  been  the  uniform 
custom  of  the  senators  to  swear  fidelity  to  the  government 
upon  that  altar.     He  likewise  adduced,  many  facts  to  prove 
the  advantages  accruing  to  the  state  from  its  ancient  rel^ous 
institutions,  and  pleaded  that,  as  it  was  one  divinity  that 
all  men  worshipped  under  different  forms,  ancient  practice 
should  not  be  rashly  laid  aside.     He  even  proceeded  so 
far  as  to  assert  the  justice  of  increasing  the  public  revenue 
by  robbing  the  church,  and  attributed  the  late  famine  which 
had  Overtaken  the  empire  to  the  neglect  jof  the  ancient 
worship.     To  this  petition  Ambrose  replied  in  a  letter  .to 
Valentinian,  arguing  that  the  devoted  worshippers  of  idols 
had  often  been  forsaken  by  their  deities;  that  the  native 
valour  of  the  Eoman  soldiers  had  gained  their  victories, 
and  not  the  pretended  influence  of  pagan  priests ;  that 
these  idolatrous  worshippers  requested  for  themselves  what 
they  refused  to  Christians;    that  voluntary  was.  more 
honourable  than  constrained  virginity ;  that  as  the  Christian 
ministers  declined  to  receive  temporal  emoluments,  they, 
should  also  be  denied  to  pagan  priests ;  that  it  was  absurd 
to  suppose  that  God  \^ould  inflict  a  famine  upon  the 
empire  for  neglecting  to  support  a  religious  system  con- 
trary tp  His  will  as  revealed  in  the  Scriptures ;  that  the 
whole  process  of  nature  encouraged  innovations,  and  that 
all  nations  had  permitted  them,  even  in  religion;  that 
heathen  sacrifices  were  offensive  to  Christians;  and  that  it 
was  the  duty  of  a  Christian  prince"  to  suppress  pagan 
ceremonies.     In  the  epistles  of  Symmachus  and  of  Ambrose 
both  the  petition  and  the  reply  are  preserved,  in  which 
sophistry,  superstition,  sound  sense,  and  solid  argument 
are  strangely  blended.    It  is  scarcely  necessary  to  add  that 
the  petition  was  unsuccessful. 

The  increasing  strength  of  the  Arians  proved  too 
formidable  for  Ambrose.  In  384  the  young  emperor  and 
his  mother  Justina,  along  with  a  considerable  number  of 
clergy  and  laity  professing  the  Arian  faith,  requested  from 
the  bishop  the  use  of  two  churches,  one  in  the  city,  the 
other  in  the  suburbs  of  Milan.  The  prelate  believing  the 
bishops  to  be  the  guardians  both  of  the  temporal  and 
spiritual  interests  of  the  church,  and  regarding  the  religious 
edifices  as  the  unquestionable  property  of  the  church, 
positively  refused  to  deliver  up  the  temples  of  the  Lord 
into  the  impious  hands  of  heretics.  Filled  with  indig- 
nation, Justina,  resolved  to  employ  the  imperial  authority 
of  her  son  in  procuring  by  force  what  she  could  not  obtain 
by  persuasion.  Ambrose  was  required  to  answer  for  his 
conduct  before 'the  council  He  went^  attended  by  a 
numerous  crowd  of  people,  whose  impetuous  zeal  so  over- 
awed the, ministers  of  Valentinian  that  he  was  permitted 
to  retire  without  making  the  surrender  of  the  churches. 
The  day  following,  when  he  was  performing  divine  service 
in  the'  Basilica,  the  prefect  of  the  city  came  to  persuade 
him  to  give  up  at  least  the  Portian  church  in  the  suburbs. 
As  he  still  continued  obstinate,  the  court  proceeded  to 
violent  measures ;  the  officers  of  the  household  were  com- 
manded to  prepare  the  Basilica  and  the  Portian  churches 
to  celebrate  divine  service  upon  the  arrival  of  the  emperor 
mid  his  mother  at  the  ensuing  festival  of  Easter.    Perceiving 


the  growing  strength  of  the  prelate's  interest,  the  court 
deemed  it  prudent  to  restrict  its  demand  to  the  use  of  on« 
of  the  churches.  But  all  entreaties  proved  in  vain,  and 
drew  forth  the  following  characteristic  declaration  from 
the  bishop : — *'  If  you  demand  my  person,  I  am  ready  to 
submit :  cany  me  to  prison  or  to  death,  I  wiU  not  resist  | 
but  I  will  never  betray  the  church  of  Christ  I  will  not 
call  upon  the  people  tp  succour  me ;  I  will  die  at  the  foot 
of  the  altar  rather  than  desert  it.  The  tumult  of  the  people 
I  will  not  encourage ;  but  God  alone'  can  appease  it." 

Many  circumstances  in  the  history  ci  Ambrose  ar^ 
strongly  characteristic  of  the  general  spirit  of  the  times. 
The  chief  causes  of  his  victory  over  his  opponents  were 
'his  great  popularity  and  the  superstitious  reverence  paid 
to  the  epbcopal  character  at  that  period.  But  it  mui^t  also 
be  noted  that  he  used  several  indirect  means  to  obtain  and 
support  his  authority  with  the .  people.  He  was  liberal  ta 
the  poor;  it  was  his  custom  to  comment,  severely  in  his 
preaching  on- the  public  characters  of  his  times;  and  he 
inttoduc^  popular  reforms  in  the  order  and  manner  of 
public  worship.  .  It  is  alleged,  too,  -that  at  a  time  vhea 
the  influence  of  Ambrose  required  vigorous  support^  he  was 
admonished  in  a  dream  to  search  for,  and  found  under  the 
pavement  of  the  church,  the  remains  of  two  martyrs, 
Gervasius  and  Protasius.  The  vulgar  crowded  to  behold 
these  venerable  relics,  and,  according  to  report,  a  number 
of  sick  persons  were  healed  by  touching  the  bones. 
Ambrose  exulted  in  these  miracles,  and  appealed  to  them 
in  his  eloquent  sermons;  while  the  court  derided  and 
called  in  question  their  existence.  It  is  remarkable  tiiat 
these  and  many  *  other,  miracles .  obtained  curlent  credit 
among  the  Christian  historians  of  the  second,  third,  and 
fourth,  centuries;  and  Dr  Cave,  in  speaking  of'them^ 
says?—''  I  make  no  doubt  but  God  suffered  Uiem  to  be 
wrought  at  this  time  on  purpose  to  confront  the  Axiaa 
impieties." 

Although  the  court  was  displeased  with  the  religioua 
principles  and  conduct  of  Ambrose,  it  respected  his  great 
politiciEd  talents ;  and  when  necessi^  required,  his  aid  waa 
solicited  and  generously  granted.  When  Maximus  usurped 
the  supreme  power  in  Gaul,  and  was  meditating  a  descent 
upon  Italy,  Valentinian  sent  Ambrose  to  dissuade  him  from 
the  undertaking;  and  the  embassy  .was  successful  On  a 
second  attempt  of  the  same  kind  Ambrose  was  again 
employed ;  and  although  he  was  unsuccessful,  it  cannot  bd 
doubted  that,  if  his  advice  had  been.followed,  the  schemea 
of  the  usurper  Would  have  proved  abortive ;  but  the  enemy 
was  permitted  to  enter  Italy,  and  Milan  was  taken* 
Justina  and  her  son  fled ;  but  Ambrose  remained  at  his 
post,  and  did  good  service  to  many  cf  the  sufferers  by 
causing  the  plate  of  the  church  to  be  melted  for  their 
relief.  Theodosius,  the  emperor  of  the  East,  espoused 
the  cause  of  Justina,  and  regained  the  l^ingdom. 

In  the  year  390  a  tumult  happened  at  Thessalonica,  in 
which  Botheric,  one  of  the  imperial  officers,  was  slain, 
Theodosius  was  so  enraged  at  this  that  he  issued  a  royai 
mandate  for  the  promiscuous  massacre  of  the  inhabitants 
of  the  place,  and  about  7000  persons  were  butchered 
mthout  distinction  or  mercy^  The  deed  caUed  forth  a 
severe  rebuke  from  Ambrose,  who  charged  the  emperor  not 
to  approach  the  holy  communion  with  his  hands  stained 
with  innocent  blood.  The  emperor  reminded  him  that 
David  had  been  guilty  of  murder  and  of  aidultery.  The 
bishop  replied,  "  You  have  imitated  David  in  his  guilt ; 
go  and  imitate  him  in  his  repentance."  The  prince  obeyed^ 
and  after  a  course  of  eiglit  months'  penance  he  was 
absolved,  on  condition  that  in  future  an  interval  of  thirty 
days  should  intervene  before  any  sentence  of  death  or  con» 
fiscation  was  executed. 

The  generosity  of  Ambr(»e  was  favourably  exhibited  Ul 
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ibe  year  392,  after  the  aasassmation  of  Valentinian  and 
the  usurpation  of  Eugeniua.  Rather  than  join  the  standard 
of  the  usurper,  he  fled  from  Milan ;  but  when  Theodosius 
was  eventually  victorious,  he  supplicated  the  emperor  for 
the  pardon  of  those  who  had  supported  £ugenkis.  Soon 
after  acquiring  the  undisputed  possession  of  the  Roman 
empire,  Theodosius  died  at  Milan  (395).  Bishop  Ambrose 
did  not  long  survive  him,  having  died  in  the  year  397. 

On  many  accounts  the  character  of  the  bishop  of  Milan 
stands  high -among  the  fathers  of  the  ancient  church. 
With  unvarying  st^ulinesslie  delivered  his  religious  senti- 
ments on  all  occasions;  with  unwearied  assiduity  he  dis- 
charged the  duties  qf  his  office;  with  unabated  zeal  an^ 
boldness  he  defended  tiie  orthodox  cause  in  opposition  to 
the  Arians;  with  a  b'beral  hand  he  fed  the  numerous  poor 
who  flocked  to  his  dwelling;  with  uncommon  generosity  he 
manifested  kindness  to  his  adversaries;  and  with  Christian 
affection  he  sought  the  happiness  of  all  men.  His  general 
disposition  and  habits  were  amiable  and  virtuous,  and  his 
powers  of  mind  vigorous  and  persevering^  Ambition  and 
bigotry  were  the  cUef  blemishes  in  his  character. 

The  writings  of  Ambrose  are  voluminous,  but  many  of 
them  are  little  more  than  reproductions  of  the  works  of 
Origen  and  other  Greek  fathers.  The  great  desigti  of  them 
was  to  defend  and  propagate  the  Coolie  faith.  His 
expositions  of  Scripture  contain  many  extreme  examples 
of  all^orical  and  mystical  interpretation.  Modem  readers 
will  r^axd  much  in  the  ^fritixigs  of  Ambrose  as  trivial, 
and  even  as  ludicrous;  but  his  style  i)^  vigorous,  and  the 
sentiment  is  often  weighty.  Gibbon's  judgment  appears 
to  be  too  severe :  *'  Ambrose  could  act  better  than  he  could 
write;  his  compositions  are  destitute  of  tasta  or  genius, 
without  the  spirit  of  Tertullian,  the  copious  elegance  of 
Lactantius,  the  lively  wit  of  Jerome,  or  the  grave  energy 
of  Augustin."  His  exegetical  writings  include  an  exposi- 
tion of  the  Gospel  of  St  Luke,  and  commentaries  on  certain 
PSalm&  His  ffexaemeron  is  a  homiletical  treatise  on  the 
history  of  the  creation.  "  The  Byvhns  of  St  Ambrose 
have  exercised  a  powerful  influence  on  Christendom.  They 
were  designed  by  him  to  be  a  preventive  against  the  errors 
of  Arianism,  aud  to  confirm  the  professors  of  the  true  faith 
in  the  doctrines  of  the  Trinity  and  the  divinity  of  Christ 
• .  Very  many  of  them  have  found  a  place  in  the  liturgies 
of  the  western  Church.  On  account  of  the  celebrity  of  St 
Ambrose,  many  hymns  have  been  attributed  to  him  which 
are  not  his;  and,  on  the  other  hand,  sopae  critics  have 
gone  into  the  opposite  extreme,  and  have  deprived  him  of 
his  property  In  the  Benedictine  edition  of  his  works 
only  twelve  hymns  are  admitted;  and  Dom.  Biraghi  [of 
the  Ambrosian  Library,  who  has  endeavoured,  in  his 
Inni  Sinceri  di  Sant  Amhrogio,  to  restore  the  hymns  to 
their  primitive  form]  shows  reason  for  believing  that  only 
seven  of  these  are  genuine"  {Journal  of  a  Tour  in  Italy, 
by  Ckr,  Wordsworth,  D.D,,  1863.)  The  most  accurate 
and  complete  edition  of  his  works  is  that  published  by  the 
Benedictines,  printed  at  Paris  in  1686  and  1690,  in  two 
volumes  folio. 

A  liturgical  form,  the  Ambrosian  Ritual,  which  is  still 
in  use  in  the  arch-diocese  of  Milan,  has  been  tradition- 
ally ascribed  to  Saint  *  Ambrose.  Several  attempts  were 
made,  in  particular  by  the  Emperor  Charlemagne  and  Pope 
Nicolas  n.,  to  secure  uniformity  by  enforcing  the  adoption 
of  the  Roman  breviary  throughout  the  Western  Church,  but 
the  clergy  of  Milan  refused  to  yield.  The  ritual  of  Ambrose 
is  included  in  the  Liiurgia  Latinctum  of  Pamelius  (Cologne, 
1571-6).  "Full  information  concerning  its  history  will  be 
found  in  the  CeremoniaU  Ambronano,  by  Dom.  Giovanni 
Bono,  published  at  Milan,  1853"  (Wordsworth's  Tour, 
1863). 

For  a  description  of  the  famous  churoh  of  St  Ambrose^ 


founded  by  him  at  Milan  387  A.i>.,  see  Milak.    Foe  the 
Ambrosian    Library,    see    Ltbrawfa     NoticeB  d  Ysk 
Liturgy  and  Hymns  will  be  found  under  these  heading 
AMBROSE,  Isaac,  a  Puritan  divine.    Fonneriy  the 
practical  and  devotional  writings  of  this  eminent  Konoon- 
iormist  rivalled  John  Bunyan's  in  popularity,  and  hii 
Looking  to  Jesus  holds  its  own  even  now.      Prominent 
name  as  his  was  in  his  generation,  very  scanty  are  the 
persona]  memorials  of  him.     His  own  "  Media,"  under  the 
head  of  "  Experiences,"  yields  a  few  incidents  of  his  life. 
According  to  Anthony  k  Wood,  he  was  a  minister's  son, 
descending  from  those  of  the  name  living  at  Lowick,  sad 
they  from  the  Ambroses  of  Ambrose  Hall  in  Lancashire 
It  is  probable,  that  his  faUier  was  Richard  Ambroee,  vicsr 
of  Onnskirk,  who  was  succeeded  by  another  son,  Heniy. 
It  seems  improbable  that  any  of  his  line  ooold  descend  d 
the  Lowick  Ambroses,  inasmuch  as  they  were  the  most 
"persistent  Catholics  of  Lanteshire;"  and  there  ie  the 
additional  consideration  that,  while  in  our  wortiiy'a  wri^ 
ings  there  are  many  references  to  the  PapLsta,  he  makes 
not  the  slightest  allusion  to  his  .conversion  from  Fopezy, 
or  to  any  Catholic  relatives  or  associations^     He  entered 
Brazenose  college,  Oxford,  in  1621,  in  the  seventeenth  yen 
of  his  age,  and  must  therefore  have  been  bom  in  160^-i 
Having  proceeded  M.A.  and  been  ordained,  lie  reeeivad 
at  the  outset  a  little  cure  19  Derbyshire,  whidi  was  si 
thi^t  time  and  oinward  to  Puritanism  what  Goshen  was  to 
Egypt  and  Israel     By  the  influence  of  the  £aii  of  Bed- 
ford, he  was  appointed  one  of  the  king's  itinerant  preacbss 
in  Lancashire.     Having  later  served  for  a  time  a  core^y 
in  Garstang,  he  was  selected    by  the  Lady  Maigoe: 
Hoghton  as  vicar  of  Preston.    He  was  on  the  celebrated 
conunittee  for  the  ejection  of  "scandalous  and  ignonsi 
ministers  and  schoolmasters"  during  the  CommonweahL 
So  long  as  Ambrose  continued  at  Pi^ston  he  vras  favcarcd 
with  the  warm  friendship  of  the  Hoghton  family,  as  iw 
John  Howe, — their  ancestral  woods  and  the  tower  aeir 
to  Blackburn  affording  him  sequestered  places  for  tboee 
devout  meditations  and  "experiences"  that  give  such  a 
charm  to  his 'diary.    The  immense  auditoiy  of  his  sencs' 
at  the  funeral  of  Lady  Hoghton  is  a  living  tradition  £iil 
all  over  the  county.    For  some  reason  which  is  nnkncin:, 
perhaps  failing  strength  for  so  onerous  a  chprge,  Amhsusc 
left  his  great  church  of  Preston,  and  became  mruster  of 
Garstang,  where  before  he  had  been  curate.      He  w23 
vicar  of  Garstang  when  the  Act  of  Unifoimity  was  pffsed. 
He  couldi  have  consciertiously  complied  inth  many  of  V3 
requirements,  for  he  was  willing  to  use  the  Fray«r-book 
and  did  not  stickle  at  things  whereat  other  tender  cc> 
sciences  did ;  but  the  enforcement  was  so  abeoluie,  not  tc- 
say  brutal,  that  he  foUnd  himself  constrained  to  fos 
one  of  the  Two  Thousand.    His  after  yebra  were  pssscd 
among  old  friends  at  Preston.     He  spent  a  great  pait  t^ 
his  time  every  summer  in  Widdicre  wood,  where,  seUoai 
seen  by  any  except  on  the  Sabbath,  he  communed  vi*^ 
his  own  heart  and  his  God     The  last  time  he  was  asa 
alive  was  by  some  friends  from  Garstang,  of  whom  ne  is 
said  to  have  taken  leave  with  unusual  affection  and  gravrtr. 
Immediately  after  they  left  him  he  retired  to  bis  woeied 
place  of  meditation,  where  he  was  found  by  an  attends^: 
in  articulu  mortis.   He  died  in  1 664  at  the  age  <  f  axty-cae 
Calamy  says  he  was  seventy-two,  but  his  college  entry  sbcwi 
he  was  mistaken.     As  a  religious  writer,  Ambitise  has  a 
vividness  and  freshness  of  imagination  possessed  fay  scamW 
any  of  the  Puritan  Nonconformists.     He  is  plaintive  as 
Flavel  and  as  intense  as  Baxter.    Many  who  krre  no  kvs 
for  Puritan  doctrine,  nor  sympathy  with  Puritan  expe- 
rience, have  appreciated  the  pathos  and  beauty  of  his  vrri> 
ings,  which  have  neter  been  out  of  print  from  their  ongisiJ 
issue  until  now.  (a.  &  o.) 
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AMBROSIUS,  AxTRELiANirs,  a  leader  of  the  Britonfl 
dming  the  5th  century.  He  lis  said,  on  somewhat  doubt- 
ful authority,  to  have  been  a  son  of  Oonstantine,  who  was 
elected  emperor  by  the  Boman  army  in  Britain  in  407. 
The  usually  received  account  of  his  life,  based  chiefly 
npon  the  history  of  Geoffrey  of  Montiouth,  contains  much 
that  is  evidently  fabulous.  It  seems  probable  that  he  was 
educated  at  the  court  of  Aldroen,  king  of  Armorica,  who 
sent  him  over  with  a  strong  force  to  assist  his  countrymen 
against  the  Saxons,  whom  Vortigern  had  invited  to  Britain. 
There  is  also  little  doubt  that,  having  defeated  Vortigern, 
he  was  chosen  to  succeed  him  as  king  of  Britain.  Geoffrey 
also  states  that  he  built  "Stonehenge  (see  Stoneh^i^e), 
that  he  defeated  Hengist,  and  that  he  compelled  Ihe 
Saxons  surrender  at  York ;  but  these  stories  are  inhe- 
rently improbable.  The  circumstances  of  his  death  are  in- 
volved in  eqaad  obscurity.  According  to  Geoffrey's  account, 
he  died  of  poison  at  Winchester;  but  others  state  that  he 
was  killed  in  a  battle  with  Cerdic  the  Saxon  in  508. 

AMBULANCE,  the  French  ambulance,  hdpUalanvbtdant, 
derived  from  the  Latin  ambulare,  to  move  from  place  to 
place. 

Ambulances,  in  military  phraseology,  are  hospital  esta- 
blishments moving  with  armies  in  the  ^eld,  and  organist 
for  providing  early  jjurgical  assistance  to  the  wounded 
after  battles.  They  are  only  prepared  for  affording  help 
of  a  more  or  less  temporary  kind,  and  they  are  thus 
distinguished  from  the  stationary  or  fixed  hospitals,  in 
which  sick  and  wounded  soldiers  receive  care  and  treat- 
ment of  a  permanent  character.  The  term  is  not  un- 
f  requently  misapplied  in  common  speech  in  England  to  the 
ambulance  waggons,  or  other  conveyances  by  which  the 
wounded  are  carried  from  "the  ffeld  to  the  ambulances  and 
fixed  hospitals.  Such  vehicles  form  part  of  the  ambulance 
equipment,  and  will  be  noticed  presently. 

The  constitution  of  an  ambulance  includes  (1)  a  certain 
staff  of  officers  and  subordinates,  and  (2)  a  certain  equip- 
ment. The  equipment  naturally  divides  itself  into  (a)  the 
medical  and  surgical  equipment,  and  (b)  the  equipment 
forming  the  means  of  transport  for  the  wounded.  But  the 
constitution  would  hardly  be  understood  without  a  general 
comprehension  ^of  the  system  on  which  the  functions  of 
ambulances  are  disclftrged,  or,  in  other  words,  the  plan  of 
administering  surgical  assistance  in  the  field  to  the  wounded 
of  armies.  AmbiUance  administration  will  therefore  be 
'first  noticed,  keeping  in  view  the  circumstances  of  armies 
operating  in  Europe,  and  the  ambtUatice  staff  and  equipment 
subsequently. 

Abmulance  Administration. — ^The  ori^  of  the  ambu- 
lance system  which  now  prevails  in  all  civilised  armies, 
though  variously  modified  among  them  in  particular  details, 
only  dates  from  the  last  decade  of  the  last  century.  Be- 
fore that  time  no  ambulance  establishments  had  been 
organised  for  effecting  the  removal  of  the  wounded,  or  for 
giving  the  requisite  surgical  attention  to  them,  while 
battles  were  in  progress.  Soldiers  wounded  in  the  ranks 
were  either  carried  to  the  rear  by  comrades,  or  were  left 
to  lie  exposed  to  all  risks,  and  unheeded,  until  after  the 
fighting  had  ceased.  The  means  of  surgical .  assist- 
ance did  not  reach  the  battle-field  till  the  day  after  the 
engagement,  or  often  later,  and  to  a  large  proportion  of 
the  wounded  it  was  then  of  no  avail  In  1792  Larrey 
introduced  his  system  of  ambulances  volantes,  or  flying 
field  hospitals,  establishments  capable  of  moving  from 
place  to  place  with  speed,  like  the  flying  artillery  of  the 
time.  They  were  adapted  both  for  giving  the  necessary 
primary  surgical  help,  and  also  for  removing  the  wounded 
quickly  out  of  the  sphere  of  fighting.  The  first  Napoleon 
•warmly  supported  Larrey  in  his  endeavours  to  introduce 
And  perfect  the  new  system  of  surgical  aid  to  the  wounded 


in  battle ;  and,  being  received  with  much  favour  by  the 
troops,  the  plan  obtained  a  firm  footing,  and  was  subse- 
quently brought  to  a  high  state  of  perfection.  About  the 
same  time  another  distinguished  surgeon  of  high  position 
in  the  French  army,  Baron  Percy,  introduced  and  developed 
a  corps  of  braneardiers,  or  stretcher-bearers.  These  con- 
sisted of  soldiery  trained  and  regularly  equipped  for  the 
duty  of  collecting  the  wounded  while  a  battle  was  in  pro- 
gress, and  carrying  them  on  stretchers  to  places  where 
means  of  surgical  aid  were  provided. 

From  the  period  when  these  improvements  were  intro- 
duced most  civilised  armies  have  had  ambulance  establish- 
menta  formed  for  giving  surgical  help  near  to  the  com- 
batants. It  is  only,  however,  d^ng  the  last  twenty  years 
that  ambulances  have  acquired  the  completeness  of  organisa- 
tion which  they  have  now  attained  in  some  armies,  espe- 
cially in  those  of  Germany.  In  the  armies  of  the  United 
States  of  America,  during  the  late  great  civil  war,  the 
ambulance  system  attained  a  very  complete  organisation, 
particularly  from  March  1864,  when  an  Act  was  passed  by 
Cbngress,  entitled  "  An  Act  to  establish  a  uniform  system 
of  Ambulances  in  the  United  States."  This  law  fixed  a 
definite  and  single  system  of  ambulance  arrangements  for  all 
the  armies  of  the  United  States  at  that  time  in  the  field. 

The  ambulance  arrangements.of  the  British  army  have 
never  reached  the  degree  of  completeness  which  they  have 
reached  in  Ck)ntinental  armies.  During  the  Peninsular  war 
the  want  of  a  trained  ambulance  corps,  and  of  properly- 
constructed  sick-transport  carriages,,  formed  a  thetiie  of 
constant  complaint.  For  the  former,  soldiers  from  thq 
ranks  were  substituted — a  double  evil,  as  they  were  un- 
suited  for  the  work,  while  their  employment  lessened  the 
fighting  strength;  for  the  latter,  commissariat  waggons, 
or  the  agricultural  carts  of  the  country  in  which  the  troops 
were  operating.  It  was  not  from  want  of  attention  being 
called  to  the  subject,  as  the  writings  of  Sir  J.  M*Grigor, 
Hennen,  Millingen,  and  other  Peninsular  surgeons  suf- 
ficiently testify.  The  last-named  military  surgeon  published 
a  very  complete  scheme  of  Un  ambulance  establishment 
shortly  after  the  war  was  concluded,  approaching  closely 
in  its  principles  to  those  put  into  practice  of  late  years  in 
the  armies  of  Germany.  There  is  reason  for  believing  that 
had  the  operations  of  the  British  troops  on  the  Continent 
not  been  discontinued,  some  plan  of  the  kind  would  have 
been  introduced.  As  it  was,  subsequently  to  1815,  so  far 
as  army  hospitals  were  concerned,  administrative  atten- 
tion was  chiefly  given  to  improving  those  for  the  accom- 
modation of  the  sick  in  peace  time.  The  wars  that 
British  troops  were  engaged  in  in  India,  China,  the  south 
of  Africa,  and  elsewhere,  did  not  lead  to  improvements 
like  those  which  have  been  made  in  Continental  armies;  for 
either  the  habits  of  the  natives  of  the  respective  countries, 
or  the  nature  of  the  climate,  or  the  state  of  the  country, 
necessitated  special  arrangements  for  the  care  of  the  sick 
and  wounded  unsuited  for  meeting  the  circumstances  of 
European  warfare.  Thus,  when  the  Crimean  war  broke 
out-  the  English  army  was  still  without  an  ambulance 
corps,  or  an  ambulance  establishment  of  materiel.  An 
ambulance  corps  of  military  pensioners  was  hastily  raised, 
but  failed  from  the  habits  and  enfeebled  constitutions  of 
the  men.  They  were  succeeded  by  a  corps  formed  of 
civilians,  unused  to  the  discipline  and  habits  of  military 
life,  which  likewise  failed.  Several  forms  of  sick-transport 
vehicles  were  tried,  but  only  indifferently  answered  their 
intended  purposes.  Fortunately,  as  the  troops  were  for 
the  most  part  stationary  during  the  war,  the  want  of 
thoroughly  organised  ambulances  was  not  felt  to  the  same 
extent  as  it  would  have  been  had  the  operations  been 
extended  far  into  the  interior  of  the  country.  The  ex- 
perience of  the  Crimean  war  led  to  efforts  to  repair  the 
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defects  which  were  then  made  manifest  Since  that  time 
a  trained  anny  hospital  corps  has  been  constitated,  and 
much  of  the  ambulaiice  equipment  has  been  revised. 

One  serious  impediment  to  perfecting  an  ambulance 
system  is  the  costliness  of  maintaining,  in  time  of  peace, 
establishments  which  will  only  be  required  for  use  in  time 
of  war.  Ail  that  can  be  done  is  to  form  a  nudeos  which 
can  be  expanded  according  tp  need  when  war  breaks  out 
But  even  in  Continental  armies,  with  frequent  wars  pressing 
upon  them,  the  urgency  of  giving  close  attention  to  the 
subject,  and  in  countries  where  the  existence  of  conscrip- 
tion furnishes  a  greater  supply  of  men  at  less  cost  than  in 
England,  the  deficiencies  of  the  ambulance  establishments 
have  hitherto  been  so  great  in  respect  to  the  numbers  and 
necessities  of  the  wounded  on  occasions  of  great  battles, 
that  an  extensive  volunteer  oiganisation,  with  national 
societies  in  every  country  of  Europe,  has  sprung  up  for 
giving  additional  assistance.  This  is  not  the  place  to  dis- 
cuss the  advantages  of  such  volunteer  aid ;  but,  if  accepted, 
all  who  have  considered  the  subject  weU  have  admitted  the 
necessity  for  its'  being  placed  under  military  authority,  and 
under  distinct  regulations,  in  order  to  secure  maintenance 
of  order  and  discipline.  It  is  also  generally  admitted  that 
volunteer  aid  to  wounded  soldiers  is  out  of  place  in  the 
ambulances,  and  can  best  be  employed  in  the  fixed  hospitals, 
by  which  means  some  of  the  regular  military  personnel 
may  be  set  free  for  work  in  the  field. 

One  important  step,  taken  a  few  years  since,  towards 
the  amelioration  of  the  condition  of  the  wounded  of  armies 
in  the  field  must  be  just  mentioned.  This  was  the  Euro- 
pean Convention  signed  at  Geneva  in  1864,  by  the  terms 
of  which,  subject  to  certain  regulations,  not  only  the 
wounded  themselves,  but  the  official  staff  of  ambulances 
and  their  equipment  have  been  rendered  neutral;  the 
former,  therefore,  not  being  liable  to  be  retained  as 
prisoners  of  war,  nor  the  latter  to  be  taken  as  prize  of 
war.  This  convention  has  greatly  favoured  the  develop- 
ment of  ambulance  establishments,  i 

The  conditions  of  modem  warfare  have  led  to  the  need 
of  army  ambulances  being  arremged  on  principles  different 
from  what  were  applicable  only  a*  few  years  aga  The 
immensely  increased  range  of  rifles  and  artilleiy  in  the 
present  day,  the  consequent  extension  of  the  area  over 
which  fire  is  maintained,  the  suddenness  with  which 
armies  can  be  brought  into  the  field  from  increased 
facilities  of  locomotion,  the  rapidity  of  their  movements, 
the  shortened  duration  of  campaigns,  the  large  numbers  of 
wounded  which  have  to  be  dealt  with,  not  merely  from 
the  destructive  qualities  of  the  fire-arms,  but  from  the 
vast  forces  collected  on  occasions  of  important  battles,  the 
increased  proportion  of  severe  wounds, — are  all  circum- 
stances which  have  entailed  need  i6T  revision  of  am- 
bulances and  their  administration.  The  ambulances  must 
be  so  organised  as  to  be  able  to  keep  up  with  the  troops, 
and  so  disposed  as  in  no  way  to  interfere  with  their 
movements.  They  must  be  capable  of  meeting  the  wants 
of  a  partial  or  genera^  engagement  at  any  moment,  and  iS 
the  troops  advance,  must  be  prepared  to  accompany  them, 
so  as  to  be  ready  to  meet  future  wants 

Whatever  the  details  of  organisation  may  be  when  an 
cnportant  battle  is  fought,  the  ambulance  system  must 
•.imit  of  three  help  stations  at  least  being  established  in 
rear  of  the  combatants.  There  must  be  a  station  of  limited 
character  immediately  in  rear  of  the  troops  for  attention 
to  such  wounds  as  entail  speedy  loss  of  life  U  no  assistance 
be  rendered ;  a  second  station,  more  remote,  where  tem- 
porary assistance  of  a  more  general  nature  can  be  afforded , 
a  third,  where  more  thorough  attention  can  be  given,  and 
where  the  wounded  can  receive  food  and  protection  until 
there  are  means  of  sending  them  away      Recently,  in  some 


armies,  the  ambulaaoe  arrangementB  hire  been  calokted 
for  furnishing  aid  at  fodr  stations ;  and,  indeed,  omg  to 
the  increased  range  of  fiie,  and  tiie  eonseqneDt  diitaies 
between  the  help  stations  when  only  three  aze  f ocmed,  tba 
fatigue  thrown  on  the  bearers  is  so  great,  and  the  time  Um 
wounded  are  left  without  help  so  long,  that  the  divisoi 
of  the  ambulances  into  four  stations  has  become  ab&oit 
essentiak  If  this  arrangement  be  followed,  there  will  bs 
— Ist,  the  field  tkOion^  for  help  of  prime  uigeoey ;  2d,  the 
hunrfer  etcUion,  where  the  wounded  wiU  be  tnnafemd 
from  the  hand  conveyances  to  wheeled  tehides;  3d,tlid 
druiing  etatum,  where  the  provisional  dreestngi  will  be 
applied ;  and  4th,  the  field  hoepiial  Miati(m,  wbeie  defisi- 
tive  treatment  will  be  adopted. 

The  disposition  and  distances  of  these  four  ambnlMut 
sections  must  vary  according  to  the  naXxae  of  the  btile, 
the  configuration  of  the  terrain,  and  other  dicomstsaces, 
but  in  a  general  way  will  be  as  follows : — Ist,  the  itA 
station,  in  the  immediate  rear  of  the  troopSi  moring  wid 
them,  and  therefore  under  fire;  2d,  the  tnosfer  statica, 
clear  of  the  enemy's  rifle  fire,  but  not  too  ^  for  ths 
bearers,  and  at  a  pkoe  practicable  for  waggons,  from  sO<} 
to  900  yards  behind  the  troops  engaged;  3d,  the  drescc^ 
station,  beyond  range  of  artilleiy  fire,  at  a  spot  eial; 
reached  by  the  ambulance  waggo&a^  and  ontbew&jto 
the  fourth  station,  with  a  running  stream  or  well  at  hand  if 
possible,  from  800  to  1000  yards  in  rear  of  Na  2;  &£i 
4th,  the  field  hospital  station,  at  a  place  free  from  lisk  ct 
being  brought  within  the  sphere  of  fighting,  from  3  to  4 
miles  in  rear  of  the  Combatants.  This  last  statioh  ma;  be 
at  a  farm  or  country  house,  or  in  a  jrillage,  but  ahooH  dc< 
be  in  a  place  of  strategical  importance,  or  in  one  ]ikeljt« 
be  blocked  by  the  general  transport  of  the  army.  Wt» 
the  four  stations  are  in  working  order,  as  men  fall  bicij 
wounded,  those  within  reach  will  be  placed  on  stretdKislj 
the  men  told  off  for  duty  as  bearers,  and,  after  hasty  imf^ec- 
tion  by  the  field  surgeon,  and,  as  far  as  practicable,  reoei?- 
ing  such  help  as  is  of  vital  importance,  they  will  be  ben* 
to  the  second  or  transfer  station,  and  placed  in  amboIiBce 
waggons,  or  on  wheeled  stretchers  if  they  are  in  ii9&  The 
bearers,  then  taking  vacant  stretShera,  will  return  to  t!i6 
field  station  for  more  wounded.  Tfie  wounded  who  b^ 
been  transiferred  to  the  wheeled  conveyances  will  be  dma 
by  the  men  of  the  ambulance  train  to  the  third  or  dresia| 
station,  and  there  receive  whatever  provisional  diassi 
may  be  necessary  before  being  sent  on  to  the  foartl  (si^ 
hospital  station,  where  definitive  treatment  will  be  adapted, 
and  any  surgical  operations  performed  that  may  be  R- 
quired 

It  is  obvious  that  such  a  system  of  help  can  onh[  ^ 
carried  out,  with  any  approach  to  regularity  and  ra^ 
speed,  with  ambulance  establishments  proportioDStetot^ 
number  of  troops  in  the  field,  each  ambulance  beicg  *^ 
organised,  provided  with  a  sufficient  staff  and  ccmp^^ 
equipment,  and  acting  under  the  general  sopervKice  ^ 
an  experienced  director,  whose  duty  it  is  to  wstcb  tk 
varying  events  of  the  contest  while  it  is  in  pi  ogress,  lai 
to  order  changes  in  the  ambulance  arrangemcDts  tcca^^ 
as  the  troops  advance,  retire,  or  otherwise  change  posiuc^ 
Even  with  these  advantages,  the  difficulties  of  adeqnat&f 
meeting  the  wants  of  the  wounded  must  always  be  ^ 
great,  owing  to  the  rapid  manoeuvres  of  the  troops,  tie 
varying  features  of  the  ground  over  which  b^tJcs  i."* 
extended,  and  the  rapidity  with  which  the  woundd  fi^^  • 
but  without  a  proper  organisation  arraiiged  befoidiaW' 
the  difficulties  are  insuperable,  and  no  help  of  modi  ^^ 
can  be  afforded  until  all  fighting  has  ceased. 

Ambulance  arrangements  have  to  be  modified  to  9aitpe^ 
ticular  military  operations,  such  as  when  troops  daaai^ 
on  a  hostUe  shore,  on  occasion  of  sieges,  dia 


AMBULANCE 


667 


Akbttlakgx  Staff. — ^The  scheme  of  ambulance  admini»- 
tratioa  and  action  just  described  involves  the  necessity  of 
a  staff  comprising  the  following  peraonnd,  viz.:  —  1. 
Bearers  of  wounded;  2.  Sorgeons  and  attendants;  3. 
Ambulance  train  pcrsoiiTid ;  4.  Ambulance  police ;  5. 
Servants  to  officers. 

Beaten  of  Wounded.  —  These  are  scddiers  specially 
trained  and  told  off  for  the  duty  of  picking  up  and  carry-, 
ing  the  badly  wounded  on  stretchers.  In  Continental 
armies  special  provision  is  made  to  meet  this  particular 
want,  but  under  differjent  systems  in  different  armies.  In 
the  Prussian  army  companies  of  bearers,  distinguished  £y 
a  particular  uniform,  and  denominated  "  sanitats-detache- 
ments,"  have  the  duty  assigned  to  them  of  gathering  the 
wounded  during  battles,  and  carrying  them  to  the  dressing 
and  field  hospital  stations.  Each  of  these  bearer  columns 
consists  of  a  military  staff  of  officers  for  discipline  and 
direction,  non-commissioned  officers^  buglers,  and  a  large 
number  of  bearers ;  a  special  medical  stfl^,  with  assistants 
and  dressers ;  a  transport  staff  of  non-commissioned  officers 
and  drivers,  with  a  certain  number  of  stretchers,  wheeled 
stretcher  supports,  sick  transport  waggons,  and  store 
waggons  for  the  carriage  of  instruments,  dressings,  and 
other  necessary  materials.  Separate  establishments  exist 
for  the  field  hospitals.  In  addition  to  these  sanitary 
detachments,  auxiliary  sick-beareis  (Jffilfi-krankentrager) 
are  provided  for  service  on  occasions  of  great  battles.  To 
form  these  auxiliaries,  four  men  in  each  company  of  every 
battalion  of  the  army  are  practised  at  regular  periods  with 
the  sanitary  detachments  in  time  of  peace  in  the  modes 
of  picking  up,  temporarily  attending  to,  and  carrying 
wounded.  These  auxiliary  bearers  wear  the  uniform  of 
their  regiments,  of  which  they  perform  the  ordinary  duti^ 
but  have  a  distinguishing  badge  on  the  left  arm  when 
serving  as  bearers.  When  a  battle  is  imminent,  the  auxi- 
liary bearers  fall  out,  are  provided  with  stretchers  and 
other  needful  appliances  Jrom  the  ambulance  waggons, 
and  act  under  the  orders  of  Ihe  officers  of  the  divisional 
sanitary  detachments.  The  system  in  the  Austrian  army 
is  very  like  that  in  the  Prussiaa  In  the  British  army  no 
corresponding  establishment  exists.  The  hospital  attend- 
ants belonging  to  the  Army  Hospital  Corps  are  trained 
in  all  that  refers  to  the  care  of  wounded  men,  but  in  time 
of  war  they  will  be  too  urgently  needed  for  their  duties  in 
the  field  and  fixed- hospitals  to  be  spared  for  duty  as 
bearers  of  the  ^^ounded  from  the  field  to  the  dressing 
stations.  The  regimental  bandsmen  are  generally  regarded 
is  available  for  these  duties  in  the  BritLsh  service ;  but 
though  the  army  regulations  order  that  bandsmen  are 
iable  to  serve  in  the  ranks  on  an  emergency,  they  nowhere 
x>]i3titute  them  bearers  of  wounded,  nor  do  bandsmen 
-eceive  the  necessary  training  to  fit  them  for  the  duties. 
Vs  it  is  understood  that  the  ambulance  arrangements  of 
he  British  army  are  at  present  under  consideration,  this, 
vith  other  detiuls,  will  probably  be  shortly  placed  on  a 
ettjed  basis. 

Surgical  Staff, — This  section  embraces  the  medical 
tfficera  (administrative  and  executive),  the  dispensers  of 
[ie<iicine,  and  the  officers,  non-commissioned  officers,  and 
[leix  of  the  Army  Hospital  Corps.  The  last-named  corps 
[icludes  the  dressers,  nurses,  cooks,  and  aU  the  hospitol 
al>ordinates  who  are  required  for  the  eare,  dieting,  watch- 
^Sf  ^^^  protection  of  die  patients,  for  the  hospital  cor- 
espondence,  &c  The  men  act  professionally  under  the 
irections  of  the  surgeons;  in  respect  of  other  miCtters, 
uder  their  own  officers.  The  constitution  and  duties  of 
bie  several  divisions  and  grades  of  the  army  medical 
epa^vtment  are  shown  in  a  special  code  of  instructions 
ixo^v^n  as  the  '*  Army  Medical  Begulations." 
^mJManee  Frain, — ^On  the  officers  and  men  of  the 


ambulance  train  devolve  the  duties  of  oQnducting  the 
'^heeled  transport,  and  the  mule  litters  and  cacolets  when 
such  conveyances  are  used.  In  the  British  service  these 
duties  are  entrusted  to  the  ordinary  transport  branch  of 
the  Control  departments  It  has  b^n  recommended  that 
tho.  officers  and  men^  to  whom  these  duties  are  entrusted 
should  be  specially  selected  and  trained,  as  well  as  fami* 
liarised,  to  co-operate  with  the  bearers  and  ambulance 
corpa  They  would  thua  form  an  ambulance  train  some- 
what like  that  which  exists  in  the  sanitaiy  detachments 
of  the  Prussian  army. 

Military  Servanis.-^Tdeiliea  are  required  as  servants 
to  the  ambulance  surgeons  and  other  officers,  in  order  that 
they  may  give  their  time  fully  to  the  concerns  of  the  sick 
and  wounded.  When  special  orderlies  are  not  provided, 
men  of  the  Army  Hospital  Corps  usually  act  as  servants  to 
officers, — a  bad  system,  for  the  whole  tune  and  services  of 
these  trained  men  should  be  devoted  to  their  legitimate 
functiona 

Ambulance  Policc-^Maxiy  irregularities  are  liable  to 
occur  in  the  rear  of  troops  engaged  in  a  general  action; 
not  so  much  from  acts  of  the  troops  themselves  as  from 
camp  followers,  hired  drivers,  and  others.  The  officers 
charged  with  the  militaxy  discipliae  of  jthe  beuer,  train, 
and  hospital  corps  have  other  pressing  duties  to  engage 
them  on  such  occasions.  In  the  British  army  it  devolves 
oil  the  provost-marshal  to  arrange  for  this  service. 

Ambulance  Equipment. — As  before  mentioned,  ambu« 
lance  equipment  divides  itself  into  two  categories: — 1. 
The  mediod  and  surgical  equipment;  2.  The  equipment 
for  the  transport  of  wounded.  These  divisions  will 
therefore  be  noticed  separately,r  and  the  description  will 
be  confined  to  the  equipment  supplied  in  the  British 
army  for  service  in  Europe.  In  India  and  in  tropi):^ 
countries  special  ambulance  equipments  are  rendered 
necessary. 

.Medical  and  Surgical  Equipment. — ^This  portion  of  am- 
bulance equipment  consists  of  the  articles  necessary  for  the 
service  of  the  wounded  in  the  field  itself,  at  the  dressing 
stations,  and  in  the  field  hospitala  It  has  to  be  distributed 
in  forms  such  that  it  may  be  readily  conveyed  to  the  places 
where  it  i»  required,  and  such  also  as  will  admit  of  its 
being  hastily  packed  up  and  removed  should  the  circum- 
stances of  the  field  operations  require  it.  At  the  same 
time,  these  forms  must  be  adapted  for  use  at  all  seasons  of 
the  year,  for  passage  over  all  descriptions  of  ground  that 
troops  can  nuurch  over,  and  must  be  protected  against  the 
effects  of  exposure  to  all  varieties  of  weather. 

It  would  occupy  too  much  space  to  name  the  afticles 
comprising  this  equipment.  The  special  forms  under  which 
it  is  issued  will  be  mentioned,  and  a  brief  explanation  of 
them  and  the  nature  of  their  contents  be  added. 

The  equipment  is  distributed  as  follows: — Supplies  of 
instruments,  dressings,  medicines,  and  restoratives,  of 
first  necessity,  in  smaU  cases  named  **  medical  field  com- 
panions," and  in  large  cases  named  "field  panniers;"  of 
cooking  utensils  and  other  articles  for  field  hospital  service 
in  '* canteens;"  of  articles  of  light  nourishment,  stunu- 
lants,  <bc.,  in  "  medical  comfort  t^xes;"  of  hospital  tents, 
bedding,  and  the  bulkier  articles  of  surgical  equipment,  in. 
ambulance  equipment  carts  or  store  waggona  In  addi- 
tion, every  soldier  on  taking  the  field  is  supplied  with  a 
''field dressing;"  each  surgeon  carries  a  pouch-belt,  aiw 
ranged  both  for  distinguishing  his  functions  and  at  the 
same  time  carrying  his  ''pocket  case"  of  instruments; 
and  each  Army  Hospital  Corps  man  has  his  "orderly's 
dressing-casa"  Eveiy  wound^  man  has  therefore  on  his 
person  the  means  of  a  first  dressing  for  his  wound,  every 
surgeon  has  at  hand  instruments  for  affording  surgical 
aid,  and  every  ambulance  and  field  hospital  attendant  the 
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means  of  assisting  the  surgeon  in  bis  duties.  MoFeover, 
wherever  the  soldieif  can  go,  there  the  first  two  forms  of 
the  surgical  equipment — ^the  medical  field  companion  and 
the  field  panniers — can  also  be  takea  The  articles  for 
use  in  the  field  hospitals,  being  carried  in  wheeled  vehicles, 
can  only  move  where  the  other  transport  of  the  army  can 
be  taken. 

Medical  Field  Companions, — ^Theae  are  small  cases  car- 
ried by  men  of  the  Army  Hospital  Corps  selected  to  accom- 
pany surgeons.  They  consist  of  two  poaches  and  a  wallet, 
worn  nearly  in  the  same  way  as  the  pouches  and  belt>bag 
in  which  ammimition  is  carried  by  combatant  troops.  The 
two  pouches,  carried  on  the  waist-belt,  contain  small  sup- 
plies of  essential  medicines  and  styptics;  the  surgical 
wallet,  also  carried  on  the  waistrbelt,  and  supported  by 
valise  straps,  contains  materials  for  surgical  dressings  and 
other  articles.  As  these  attendants  are  not  armed  with 
rifles,  they  can  carry  their  valises  and  the  medical  field 
companions  at  the  same  time  without  inconvenience.  With, 
each  medical  field  companion  is  carried,  by  a  shoulder-strap, 
•  water-bottle  and  a  drinking-cup. 

Field  Panniers, — ^These  are  tough  wicker  baskets  covered 
with  hide,  each  being  2  feet  2  inches  in  length,  by  1  foot 
2^  inches  in  breadth,  and  1  foot  4^  inches  in  depth.  They 
are  supplied  in  pairs,  and  are  arranged  for  being  attached 
to  a  pack-saddle  iad  carried  on  a  b&t-pony  or  mule.  They 
are  capable  of  being  opened  while  on  the  animal  in  such  a 
way  that  all  the  contents  can  be  readily  got  at.  The  field 
panniers  contain  instruments  for  important  surgical  opera* 
tions,  chloroform,  surgical  materials  (such  as  splints,  ban- 
dages, plaisters,  ikc.),  a  lamp,  supplies  of  wax  candles, 
restoratives,  and  medical  comforts  in  concentrated  fonns, 
and  other  articles  necessaiy  for  urgent  cases  at  the  dressing 
stations  and  field  hospitals.  Each  pannier  has  a  double 
lid,  and  the  four  lids  of  the  two  panniers,  when  they  are 
laid  on  the  ground,  can  be  connected  so  as  to  form  a  substi- 
tute for  an  operating  table. 

Field.  Hospital  Canteens. — These  are  also  supplied  in 
pairs,  and  are  distinguished  as  A  and  6  canteens.  They 
are  wooden  boxes  nearly  similar  in  size  to  the  field  panniers, 
so  that,  although  usually  carried  in  the  equipment  vehicles, 
they  can,  in  case  of  need,  be  carried  on  the  backs  of  b&t- 
animals.  Their  contents  consist  of  camp-kettles  and  other 
utensils  for  cooking  purposes;  tin  plates,  drinking-cups, 
and  other  ^uch  requisites;  sets  of  measikres  and  weights; 
a  lantern  of  coloured  glass  for  indicating  the  field  hospital 
at  night;  together  with  various  articles  requii^jsd  for  the 
service  of  patients  in  a  tent  or  other  field  hospital 

Medical  Comfort  Boxes. — ^These  also  are  supplied  in 
pairs,  and  resemble  the  canteens  in  shape  and  dimensions. 
The  contents  of  the  two  are  different,  and  they  are  there- 
fore marked  No.  1  and  No.  2  respectively.  Each  box  is 
partitioned  and  fitted  with  cases  or  bottles  with  labels  in- 
dicating their  contents.  These  principally  consist  of 
essence  of  beef,  groceries,  arrowroot,  preserved  vegetables, 
brandy,  wine,  and  sundry  accessory  articles.  The  wounded 
are  supplied  with  the  same  rations  as  the  healthy  troops, 
and  they  are  turned  to  the  best  account  available  for  their 
nutriment,  supplemented  by  such  medidsd  comforts  as  are 
named  above. 

AmbtUance  Equipment  Waggons, — ^In  these  vehicles  are 
carried  the  tents  for  forming  the  field  hospital  in  case  of  no 
building  being  available,  with  a  supply  of  blankets,  water- 
proof covers,  and  other  articles  of  bedding  for  the  patients. 
The  canteens  and  medical  comfort  boxes  are  also  carried 
in  these  vehicles.  Certain  implements,  as  reaping-hooks, 
spades,  pickaxes,  saws,  which  are  constantly  required  when 
men  are  thrown  so  much  on  their  own  resources  as  they 
must  be  in  campaigning,  are  alao  carried  in  the  equipment 
waggons. 


Anibrdance  Equipment  for  the  TroMsport  o/  Wwndia 
Troops, — ^The  ambulance  conveyances  authoraod  for  vi5£ 
in  the  British  army  are  of  four  kinds.  They  ait  tk  t.r 
lowing: — 1.  Conveyances  carried  by  the  hands  of  bcaita, 
called  stretchers;  2.  Conveyances  wheeled  by  men,  %he(lti 
stretchers;  3.  Conveyances  borne  by  mules,  mide  littfrt 
and  mule  cacolds;  and  4.  Wheeled  oonveyanoeir  dan 
by  horses,  ambidance  ioaggons.  The  fomis  of  all  th-ese 
conveyances  have  been  lately  revised  by  a  comnittee  vhi:s 
was  appointed  in  1868  by  Sir  J.  Pakington,  then  Secret^'} 
of  State  for  War,  to  inquire  into  the  general  qnestioa  c: 
ambulance  and  hospital  conveyances  for  the  annj,  a:: 
the  new  pattern  yields  have  now  bean  authoris^i  rcr 
use.  (l  l' 

AMELOT  DE  LA  HOUSSAYi;  Abbaham  Niaiii 
historian  and  publicist^  was  bom  at  (Means  in  Fek::' 
1634,  and  died  at  Paris  8th  December  1706.  LirJc  j 
known  of  his  personal  histoxy  beyond  the  fact  tliat  bdr.t 
secretary  to .  an  embassy  from  Uie  French  coon  t:  t: 
republic  of  Venice.  At  a  later  period  he  was  impriz!. 
in  the  Bastile  by  order  of  Louis  XIY,  Li  1676  he  ?:> 
lished  at  Amsterdam  his  flistoire  du  ChwemeaiaU  dt  Te^-r 
in  three  voluipes.  Under  the  assumed  name  dU^ 
Mothe  Josseval,  he  published  in  1683  a  translafics  of .':. 
Paolo  Sarpi's  Histo^  of  the  CouncQ  of  Trent  Thisvr.:! 
and  especially  certain  notes  added  by  the  trsnalat0r.  pi 
great  offence  to  the  advocates  of  the  unlimited  ariicw 
of  the  pope^  and  three  separate  memorials  were  prescai 
to  have  it  repressed.  Amelot  also  published  transl&:i::i 
of  Machiavel's  Prince^  and  of  the  Annals  of  TadtG2,  ossM 
several  other  works. 

AMELOTTE,  Dekis,  a  Frrach  eodesiastic  and  a:i  ' 
was  bom  at  Saintes  in  Saintonge  in  1606,  and  died  Octi:^ 
7^  1678.  Soon  after  receiving  priesfs  ordeis  he  }»:szi. 
member  of  the  congregation  of  the  oiatoiy  of  St  T:l; 
Neri  In  1 643  he  published  a  Life  of  Charies  de  Gccir^ 
second  superior  of  the  congregation,  which  hj  some  i  '^ 
T&n&fks  on  the  famous  abbot  of  St  Cyran,  pst  p^ 
offence  to  the  Port  Royalists.  Another  work,  ooLiai:ii: 
a  vehement  attack  on  the  doctrines  of  the  Janseoists,  r^ 
further  embittered  the  feelings  of  the  party  tov&nis  ^ 
and  elicited  from  Nicole  a  se-  y^>y^ 

verely  satirical  reply  ^  entitled  ..jsrcT^-^*^^^ 
IdSe  G^n^rale  de  V  Esprit  et  du  <^^^ 
Livre  du  P,  Amelotte.  Amelotte  ^--^Z 
in  revenge  availed  himself  of  his 
influence  with  the  chancellor  to 
prevent  the  publication-  of  the 
newly -^completed  Port?  Royalist 
translation  of  the  New  TestameAt^ 
which  had  therefore  to  be  issued' 
at  Mons  in  Flanders.  He  thus 
secured  a  free  field  for  a  transla- 
tion of  his  own  with  annotations, 
which  appeared  in  4  vols,  octavo 
in  1666-8.  The  dedication  to  the 
archbishop  of  Paris  contained  an- 
other abusive  denunciation  of  the 
Jansenists. 

AMENTIFERiE,  or  Amen- 
TACKfi.  Under  this  name  are 
included  apetalous  unisexual  plant&  bearing  their  2s.'«| 
in  catkins  (amenta).  This  group  of  plants  isc -'-•' 
trees  and  shrabs  chiefly  of  temperate  dimatff  i-J; 
^divided  into  the  following  orders  i^Salicaeeo^t  willow^- 
poplars ;  CorylacecB  or  CupuliferoBy  hazel,  oaK  bcecb,  c-'-' 
nut,  hornbeam,  &c.;  BetulacecCy  birch,  alder;  CtfWf*^';^''' 
Casuarina  (beefwood);  Altingiaeece  or  Bcdsamifi^  ^-'^' 
ambar ;  Platanacece^  the  plane ;  Jvfflandaeeet,  »a---'* 
Carryaceas  Garrya ;  Myricaceee,  bog  myrtla 


trtetfe:"^ 

Sowers  A.  Mt  P«^'«|'-J.l, 
catkins,  tad  »  •»  -*  -^ 
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OUR  object  in  this  article  is  to  take  a  comprehensiYe 
survey  of  the  American  continent  in  its  physical, 
moral,  and  political  relations.  In  attempting  this,  we  shall 
dwell  at  some  length  upon  those  great  features  and  peculiar- 
ities which  belong  to  it  as  a  whole,  or  facts  which  can  be  most 
adrantageously  considered  in  connection  with,  one  another. 
The  new  continent  may  be  styled  emphatically  "  a  land  of 
promise."  The  present  there  derives  its  greatest  impor- 
tance from  the  germs  it  contains  of  a  mighty  future.  It  is 
this  prospective'  greatness  which  lends  an  interest  to  the 
Western  continent  similar  to  that  which  the  Eastern  derives 
from  its  iiistorical  associations.  But  the  Western  continent 
also  has  its  past,  which  abounds  in  points  of  interest  relating 
to  both  the  historic  and  prehistoric  period?.  Sacts  show 
that  although  America  may  be  called  the  New  .World  in 
consequence  of  its  having  been  the  last  to  come  under  the 
general  knowledge  of  geographers,  it  is  from  most  other 
points  of  view  an  old  world.  It  abounds  in  the  oldest 
known  strata;  it  has  yielded  some'  of  the  oldest  Imown 
remains  of  man,  indicating  that  he  has  long  been  a  denizen, 
there ;  and  it  has  a£forided  evidences  of  a  civilised  er% 
which  may  even  have  preceded  that  of  Western  Europe. 

The  new  continent,  when  compared  with  the  old,  enjoys 
three  important  advantages.  First,  it  is  free  from  such  vast 
deserts  as  cover  a  large  part  Of  the  surface  of  Asia  and 
Africa,  and  which  not  only  withdraw  a  great  proportion  of 
the  soil  from  the  use  of  man,  but  are  obstacles  to  communi- 
cation between  the  settled  districts,  and. generate  that  ex- 
cessive heat  which  is  often  injurious  to  health,  and  alway? 
destructive  to  industry.  Secondly,  no  part  of  its  soil  is  so 
far  from  the  ocean  as  tiie 'Central  regions  of  Asia  and  Africa^ 
Thirdly,  the  interior  of  America  is  penetrated  by  majestic 
rivers,  the  Mississippi,  Amazon,  and  Plata,  greatly  surpass- 
ing those  of  the  old  continent  in  magnitude,  a)id  still  more 
in  the  facilities  they  present  for  enabling  the  remotest 
inland  districts  to  communicate  with  the  sea. 

In  the  physical  formation'  -of  Korth  and  South  America 
there  is  a  remarkable  resemblance.  Both  are  very  broad 
in  the  north,  and  gradually  contract  towards  the  south  till 
they  end,  the  one  in  a  narrow  isthmus,  and  the  other  in 
a  narrow  promontory.  Each  has  a  lofty  chain  of  moun- 
tains near  its  western  coast,  abotmding  in  volcanoes,  with 
a  lower  ridge  on  the  opposite  side,  destitute  of  any. recent- 
trace  of  internal  fire ;  and  each  has  one  great  central  plain 
declining  to  the  south  and  the  north,  and  watered  by  two 
gigantic  streams,  the  Mississippi,  corresponding  to  the 
Plata,  and  the  St  Lawrence  to  the  Amazon.  In  their 
climate,  vegetable  productions,  and  animal  tribes,  the  two 
regions  are  very  dissimilar. 

The  extent  of  the  American  continent  and  the  islands 
connected  with  it  is  as  follows : — 

Sqiuro  Cpg.  mQetf. 

North  America .-. 7,400,000 

South  America 6,500,000 

Islands 150,000 

Greenland,  and  the  islands  connected  with  it  lying ) 
north  of  Hudson's  Straits,  may  be  estimated  at ( 


comparatively  narrow  strip  of  land.  South  America  has 
a  more  regular  form,  and  as  a  mass  iz  situated  much 
farther  east  than  North  America.  In  South  Ainerica  the 
most  central  point  Hes  in  about  58^  W.;  but  in  North 
America  the  m6st  central  point  would  be  in  about  100^  W. 


90Q.0OO 


14,950.000 

The  American  continent,  therefore;  with  its  dependeht 
islands,  is  four  times  .as  large  as  Europe,  and  about  one- 
third  larger  than  Africa,  but  somewhat  less  than  Asia,  while 
it  is  nearly  five  times  the  size  of  the  Australian  continent 
It  constitutes  about  three-tenths  of  the  dry  land  on  the  sun- 
face,  of  the  globe.  It  is  characterised  by  having  a  greater 
lengl^h  from  N.  to  S. -than  any  other  continent;  and  by 
tlie  northern  and  southern  portions  being  connected  by  a 


Sketch  Map  of  Amerioa. 

As  regards  continuity  of  land,  America  comprises  soma 
islands  at  .the  southern  end.;  a  main  continental  portion^ 
including  South..  America,  Central  America,  and  North 
America;  some  islands  off  the  north  shore,  and  many  other 
islands  along  the  east  and  west  coasts,  those  on  the  east 
being  the  most  important.  The  most  northern  point  of  the 
mainland  is  that  d  Boothia  Felix,  in  Bellot  Strait,  ll**  65' 
N.,  92"  25'  W.  The  islands  to  the  north  extend  beyond 
82**  16'  N.,  65°  W.,  which  p6int  was  reached  by  the  "Polaris" 
in  August  1871.  The  southernmost  point  of  the  mainland 
is  Cape  Froward,  which  lies  close-to  54°  S.,  71°  W. ;  while 
Cape  Horn^  the  most  southern  pointof  the  islands, isin  56° S.^ 
67°  20' W.  The  extreme  points  traced  are  consequently  138* 
apart;  and  the  continental  part  stretches  over  about  126 
degrees  of  latitude.  ThisT  corresponds  to  lengths  of  8280 
and  7560  geographical  miles  respectively.  The  extreme  east 
points  of  Ihe  continent  are  Cape  St  Eoque,in  5° 28' S.,  35° 40' 
W.,  in  South  America,  and  Cape  St  Charles,  in  52°  17'  N., 
55°  35'  W.,  in  North  America.  The  most  western  point  of 
South  America  is  Point  Parina,  in  4°  40'  S.,  SV  10'  W.; 
and  of  North  America,  Prince  of  Wales. Cape,  in  65^  80' 
N.,  167°  W.    The  greatest  breadth  of  North  America  is 
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between  Oape  Llsburne  and  Melville  Peninsula;  and  of 
South  America,  between  Pernambuco  and  Point  Agi:ga. 
The  narrowest  part  is  28  miles,  at.  the  isthmus  of 
FbuuLma.  The  nearest  approach  to  the  Old  World  is  at 
•  Behring  Strait,  which  is  48  miles  across,  and  shallow. 
On  the  east  side  the  nearest  point  to  the  Old  World  is 
Cape  St  Roque,  which  is  opppsite  the  projecting  part  of 
the  African  coast  at  Sierra  Leone.  Greenland  is  separated 
from  the  archipelago  of  Arctic  America  bj  a  deep  and  for 
the  most  part  broad  sea,  and  seems  naturally  to  belong  to 
the  European  rather  than  the  American  area. 
liyBiotl  North  America,  with  the  general  form  of  a  trianglci  natu- 
egioQB.  rally  divides  itself  into  five  physical  regions :  1 .  The  table-land 
of  Mexico,  with  the  strip  of  low. country  on  its  eastern  and 
western  shores;  2.  The  plat&u  lying  between  the  Rocky 
Mountains  and  the  Pacific  Ocean,  a  countiy  with  a  mild 
and  humid  atmosphere  as  *far  north  as  the  05th  parallel^ 
but  inhospitable  and  barren  beyond  this  boundary ;  3.  The 
great  central  valley  of  the  Mississippi,  rich  and  well  wooded 
on  the  east  side ;  bare  but  not  unfertile  in  the  middle ;  dry, 
sandy,  and  almost  a  desert  on  the  west;  4.  The  eastern 
declivities  of  the  Alleghany  Mountains,  a  region  of  natural 
forests,  and  of  mixed  but  rather  poor  soil ;  5.  The  great 
northern  plain  beyond  the  50tk  parallel,  four-fifths  of  which 
is  a  bleak  and  bare  waste,  overspread  with  innumerable 
lakes,  and  resembling  Siberia  both  in  the  physical  char- 
acter of  its  surface  and  the  rigour  of  its  climate. 

South  America  is  a  peninsuliai  likewise  of  triangular  form. 
Its  greatest  length  from  north  to  south  is  4550  miles;  its 
greatest  breadth  3200 ;  and  it  covers  an  area,  as  already  men- 
tioned, of  6,500,000  square  Englishmiles.aboutthree-fourths 
of  which  lie  between  the  tropics,  and  the  other  fourth  in  the 
temperate  zone.  From  the  configuration  of  its  surface,  this 
peninsula  also  may  be  divided  into  five  physical  regions — 
1.  The  low  country  skirting  the  shores  of  the  Pacific  Ocean, 
from  50  to  150  miles  in  breadth,  and  4000  in  length.  The 
•two  extremities  of  this  territory  are  fertile,  the  middle  a 
sandy  desert.  2.  The  basin  of  the  Orinoco,  a  country  con- 
sisting of  extensive  plains  or  steppes,  called  Llanos,  either 
destitute  of  wood  or  merely  dotted  with  trees,  but  covered 
with  a  very  tall  herbage  during  a  part  of  the  year. 
During  the  dryseason  the  heat  Is  intense  here,  and  the 
parched  soil  opens  into  long  fissures,  in  which  lizards  tJid 
serpents  lie  in  a  state  of  torpor  3.  The  basin  of  the  Amazon, 
a  vast  plain,  embracing  a  surface  of  more  than  two  millions 
of  square  miles,  possessing  a  rich  soil  and  a  humid  climate. 
It  lA  covered  almost  everywhere  with  dense  forests,  which 
harbour  innimierable  tribes  of  wild  animals,  and  are  thinly 
inhabited  by  savages,  who  live  by  hunting  and  fishing. 
4.  The  grefl^t  southern  plain,  watered  by  the  Plata  and  the 
numerous  streams  descending  from  the  eastern  a^ummits  of 
the  Cordilleras.  Open  steppes,  which  are  here  caUeid  Pkunpas, 
occupy  the  greater  proportion  of  this  region,  which  is  dry, 
and  in  some  parts  barren,  but  in  general  is  covered  with  a 
Strong  growth  of  weeds  and  tall  grass,  which  feeds  prodigious 
herds  of  horses  and  cattle,  and  affords  shelter  to  a  few  wild 
animals.  5.  The  country  of  Brazil,  eastward  of  the  Parana 
and  Uruguay,  presenting  alternate  ridges  and  valleys,  thickly 
covered  with  wood  on  the  side  next  the  Atlantic,  and  open- 
ing into  steppes  or  pastures  in  the  interior.. 

In  our  more  particular  description  of  the  physical  con- 
formation, the  geological  structure,  the  mountains,  rivers, 
and  forests,  and  the  climates  of  Amenca,  we  shall  first 
&&B1  with  the  southern  penmsula,  as  having  the  more 
strongly  marked  conditions. 
8.  America  The  mountain  areas  of  South  Amenca  are,  as  a  general 
MouuUiDs  nile,  those  which  have  received  the  thickest  accumulations 
of  sedimentary  matter,  and  this  thickness  is  nearly  pro- 
portional to  their  height.  Durmg  the  periods  of  the 
formation  of  such  deposits,  these  areas  were  to  a  great 


extent  areas  of  sabsidenoe,  and  sinoe  thoie  bedi  wfakl^ 
once  formed  the  sea  bottoms  now  ooutitattf  theU^esi 
peaks,  these  areu  must  have  been  sulgeGtod  to  nilmiiiect 
upheaval.  Vertical  movements  of  tlus  kind  have  oonzted 
again  and  again,  indicating  that  thaw  areas  an  ipAsally 
l^ble  to  disturbance,  eithef  from  compilative  weifansi 
or  from  the  greater  comparative  power  of  the  momg 
forces.  The  lustory  of  the  mountain  chams  is  tfaBORco- 
extensive  with  that  of  the  continent  itself.  In  theaeitb 
beds  were  deposited  horizontally,  or  nescrly  so ;  snd  st  oeitiiQ 
intervals  the  deposition  wi^  arrested,  in  consequence  of  tha 
beds  being  uplifted  above  the  sea.  ]Sach  saocessive  n-> 
mergence  and  emergence  occupied  a  long  period  of  tise, 
during  which  the  rocks  were  at  one  time  faulted,  folded, 
and  metamorphosed,  and  at  other  times  denuded  botli  bj 
the  sea^and  by  meteoric  agents.  As  a  general  nik,  the  itnli 
or  line  of  direction  of  the  strata  ran  approximately  psnllelt) 
the  trei\d  of  the  shore  line  on  the  large  scale,  and  the  dip  *u 
at  right  angles  to  their  directioa  During  each  elen&c: 
the  land  was  uplifted  in  a  broad  band,  the  aiis  of  vliid 
ran  pai-allel  to  the  shore  of  the  sea  in  which  the  bdii 
were  formed.  The  axes  of  the  principal  folds  sod  f*^* 
usually  run  parallel  to  the  stratigraphical  axis  or  rj-i-: 
The  principal  ridges  formed  during  the  same  period  uri^; 
coincide  in  direction  with  the  stratigraphical  striko  of  'h 
bed  forming  them.  In  the  mountains  of  Sooth  Ame.'is 
and  especially  in  the  Andes,  several  of  these^  groups :: 
ridges,  formed  at  different  periods,  combine  to  mkt  op  i 
single  system  of  mountains.  The  high  range  of  s^:^- 
tains  which  extends  from  the  most  southern  parts  of  S;a'Ji 
America,  and  runs  approximately  on  the  samo  mentis 
of  72*  to  the  isthmus  of  Panama,  forms  the  Andes.  Tb.* 
consist  of  a  vast  rampart,  having  an  average  heij^t  of »» 
11,000  or  12,000  feet,  and  a  width  varying  from  20to::o 
or  400  miles.  In  most  places  the  chain  rises  to  bfi^b 
of  several  thousand  feet,  and  upon  this  chain  rest  t*c :: 
three  principal  ridges  of  mountains,  enclosing  loftj  pb^ 
or  valleys,  separated  one  from  another  by  mountain  b:% 
which  mark  the  spots^ where  ridges  belonging  to  dife:^: 
systems  intersect  In  one  sense,  the  lofty  plsiiii  d  t» 
Desaguadero,  Quito,  and  others,  are  valleys,  since  tbef  ik 
encompassed  by  mountains;  but  in  a  certain  eeosetifj 
are  plateaus,  since  they  form  the  Inroad  sumniit  sf  ti 
•range  or  platform  on  which  the  bounding  ridgeg  t^ 
selves  stand.  Further  details  respectinf  the  Andes  are 
given  under  Ain>BS|  and  in  the  geolo|pct3  remarb  d  ti 
article. 

Three  branches  or  transverse  chains  proceed  froc-^-'^- 
Andes,  nearly  at  right  angles  to  the  direction  of  the  p^  '" 
cipal  chain,  and  pass  eastward  across  the  oontineot,  ^^ 
the  paraUels  of  Id""  of  S.  and  4"*  and  9**  of  N.  Uurje 
thus  forming  the  three  natural  areas  of  the  Ons^'^ 
Amazon,  and  La  Plata  river  basins.     The  most  oort)^ 
of  these  is."  the  Cordillera  of  the  coast,"  which  puteh^.- 
the  maia  trunk  near  the  south  extremity  of  tbe  Ub 
Maracaybo,  reaches  the  sea  at  Puerto  GabeDo,  ud  tto 
passes  eastward  through  CazaOcas  to  the  Qulf  d  ^^ 
Its  length  is  about  700  miles,  and  its  medium  heigiitf!^ 
4000  to  5000  ieet;  but  the  Silla  de  Caraccasy  oae  cf  •» 
summits,  has  an  devation  of  about  8633  feet;  u^^ 
western   part,  which  is  at  some  distance  from  tin  »> 
contains  die  Sierra  of  Merida,  15,000  feet  in  hei^  ^^ 
second  transverse  chain  is  connectej^with  the  Aniei  :• 
the  parallels  of  3""  and  4''  norths  oR  passing  «B8tr.2tl 
terminates  in  French  Guiana,  at  no  great  di^saoe  froe 
the  mouth  of  the  Amazon.     It  consists  prop^y  of  a  ^* 
cession  of  chains  nearly  parallel  to  the  ooask^  snd  it  seed- 
times called  the  Cordillera  of  Hrim^  but  is  named  \r 
Humboldt  the  "  Cordillera  of  the  Cataracts  of  the  Onp>-- 
because  this  river,  which  flows  amidst  its  ridges  is  ^ 
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upper  parts  of  its  course,  forms  the  cataracts  of  Maypure 
at  the  point  where  it  descends  into  the  plains.     Its  mean 
height  is  estimated  at  4000  feet  above  the  level  of  the  sea; 
but  at  about  70*"  and  75"^  W.  longitude,  it  sinks  to  less  than 
1000  feet,  and  at  other  points  rises  to  10,000.    This  chain 
divides  the  waters  of  the  Orinoco  and  the  rivers  of  Quiana 
from  the  basin  of  the  Amazon,  and  is  covered  with  mag- 
nificent forests.    Its  breadth-is  supposed  to  be  from  200 
to  400  miles,  and  it  encloses  amidst  its  ridges  the  great 
lake  Panxn^,  in  longitude  60^,  and  several  of  smaller  size. 
A.t  the  Oaratal  gold-field,  which  lies  south  of  Angostura, 
the  range  is  about  60  miles  across,  and  the  watershed 
about  1 100  feet  above  the  sea.     On  a  table-land  forming 
part  of  it,  about  the  67th  degree  of  longitude,  the  Cassi- 
quiari  forms  an  intermediate  channel  which  connects  the 
rivers  Orinoco  and  Negro,  so  that,  during  the  annual 
floods,  a  part  of  the  waters  of  the  former  flows  into  the 
latter.    This  singular  phenomenon  was  made  known  long 
a^o  by  the  Spanish  missionaries,  but  was  thought  to  be  a 
fable  till  the  truth  was  ascertained'  by  bumboldt    The 
length  of  this  chain  is  about  1500  miles.     The  third 
transverse  chain  leaves  the  main  trunk  near  17^  25'  S., 
and  extends  almost  as  far  as  Santa  Qru2,  near  the  river 
Mamore.     Some  of  the  mountains  in  the  western  part  are 
of  considerable  height     South  of  this  range  are  a  number 
of  ridges  having  an  east  and  west  direction,  an  average 
height  of  about  10,000  feet,  and  terminating  in  the  plains 
near  the  Paraguay.    This  country,  which  divi4es  the  waters 
of  the  Amazon  from  those  of  the  Plata»  is  a  broad  plateau 
of  elevated  land,  rather  than  a  distinct  mountainous  ridge, 
and  consists  of  low  hills  or  uneven  plains,  with  very  litUe 
wood,  presenting  In  some  places  extensive  pastures,  and  in 
others  tracts  of  a  poor  sandy  soil.     Its  average  height 
probably  does  not  exceed  2000  or  3000  feet  above  the 
level  of  the  sea 

The  mountains  of  Brazil,  which  are  of  moderate  height^ 
and  occupy  a  great  breadth  of  country,  form  an  irregular 
plateau,  bristled  with  sharp  ridges  running  in  a  direction 
approximately  parallel  to  the  eastern  coast,  connected  by 
offsets  running  in  a  more  or  less  east  and  west  direction. 
They  extend  from  5°  to  25°  of  south  latitude,  and  their  ex; 
treme  breadth  may  be  about  1 000  miles.  Between  Victoria 
on  the  north  and  Morro  de  St  Martha  on  the  south,  a  range 
with  numerous  curves  lies  a  little  way  back  from  the  coast, 
and  is,  for  the  greater  part  of  its  length,  known  as  the 
Sierra  do  Mar;  somewhat  farther  inland  is  a  higher  range, 
the  different  parts  of  which  have  different  names,  but 
it  is*  best  known  as  the  Sierra  de  Mantiqueira.  It  con- 
tains the  highest  peaks  in  Brazil,  amongst  which  may 
be  mentioned  Mount  Itacolumi,  faiuous  for  the  gold  and 
diamond  yielding  strata  in  its  vicinity;  the  Pico  dos 
Orgaos,  which  is  7700  feet  high;  and  Itambe,  8426  feet 
Some  of  the  peaks  are  believed  to  be  even  higher.  West 
of  this  the  uplands  of  Brazil  stretch  far  into  the  interior, 
and  at  Jength  sink  into  the  great  central  plain  through 
which  flows  the  Paraguay  and  its  tributaries. 

Although  large  areas  of  South  America  remain  as  yet 
unexplored  by  geologists,  the  researches  of  D'Orbigny, 
Humboldt,  Boussingault,  Darwin,  Forbes,  Agassiz,  and 
many  other  travellers,  suffice  to  give  an  approximately  cor- 
rect general  view.  This  is  mainly  owing  to  the  simplicity 
of  the  stratigraphy  of  the  country.  The  same  groups  of 
rocks  spread  over  such  extensive  areas,  that,  from  what  is 
seen  in  the  areas  which  have  been  examined,  we  can  safely 
infer  the  general  condition  of  those  which  have  not  been 
explored.  The  general  disposition  of  f^he  rocks  is  as  fol- 
lows : — The  oldest  rocks,  which  are  tYe-Silurian„  possibly 
Laurentian,  form  the  outermost  rim  of  the  continent,  of 
which  the  N.E.  and  S.£.  corners  have  probably  been  swept 
rwray      These  comers  now  correspond  with  the  mouths 


of  the  Orinoco,  the  Amazon,  and  the  La  Plata  rivers. 
Within  this  basm,  and  following  close  upOn  these  old 
locKs,  are  schists  and  quartzites,  which  are  in  all  prolMi- 
bility  of  Silurian  age.  These  enter  jargelyinto  the  transversa 
ranges  by  which  the  central  hollow  is  subdivided  into  three 
basins.  Within  this  again  are  sandstones  and  limestones, 
usually  referred  to  the  Carboniferous  period,  which  also  form 
part  of  the  transverse  ridges.  A  band  of  rocks  of  secondary 
age  foUow,  some  of  which  are  believed  to  be  Triassic,  while 
others  are  identified  as  Cretaceous.  Tertiary  beds,  some  of 
Miocene  date,  together  with  Post-Tertiary  beds,  cover  the 
largest  part  of  the  areas  of  the  great  river  basins  and  the 
hollows  in  the  mountain  range,  and  also  occur  on  the  sea^ 
ward  flanks  of  the  principal  chains. 

By  following  the  development  of  these  beds,  we  shall  be 
able  to  giye  a  brief  account  of  the  growth  of  the  present 
continent  In  the  Argentine  Confederation  a  few  bosses  of 
gneiss  protrude  through  the  more  recent  beds  constituting 
the  Pampas.  Granite,  supporting  gneiss  and  quartzite, 
occurs  along  the  coast  of  Chili  In  Bolivia  we  find  a 
range  of  granitic  mountains  which  have  a  general  direction 
somewhat  to  the  E.  of  N.,  and  which  are  flanked  on  either 
side  by  cones  of  gneiss  and  quartzite.'  The  gneiss  also 
prevails  along  the  shores  of  Peru,  Ecuador,  and  New 
Qranada,  or,  to  call  it  by  the  name  which  it  received  in  1 86 1, 
Columbia.  The  gneiss  is  again  seen  at  the  eastern  base 
of  the  Andes,  in  the  last-mentioned  State,  associated  with 
quartzites,  and  both  these  can  be  traced  along  the  Vene* 
zuelan  coast  Gneiss  is  largely  developed  near  Angostura^ 
and  has  a  strike  approaching  K  and  W.  At  llmones, 
which  is  near  the  Caratal  gold-field,  the  country  consists 
largely  of  granite  and  gneiss,  which  latter  lies  here  a  little 
to  the  E.  or  to  the  W.  of  N.  In  Brazil  the  gneiss  forms  a 
long  band  from  Bahia  to  the  southern  portion  of  the  pro^ 
vince  of  Santa  Catharina  Near  the  coast  it  rests  upon 
and  apparently  passes  into  granite;  but  towards  the  west, 
as  far  as  the  Mantiqueira  chain,  it  gradually  becomes  more 
and  more  schistoid.  Gneiss,  again,  is  met  with  in  the 
mountains  which  stretch  through  the  Bolivian  provinces  of 
Moxos  and  Chiquitoa  It  has  not  been  ascertained  if  theso 
older  rocks  appeared  above  the  waters  before  the  deposit 
tion  of  those  which  follow,  and  which  will  next  be  noticed. 

In  Chili  the  succeeding  rocks  are  slaty  schists.  In 
Bolivia  the  mountainous  district  crossing  the  country  is 
largely  composed  of  talcose  schists,  which,  where  exposed 
to  the  weather,  have  formed  by  their  decomposition  a 
layer  of  day;  in  advancing  from  the  east  towards  the  west 
the  schists  become  more  and  more  crystalline,  and  are  ftt 
last  replaced  by  gneiss.  This,  as  has  already  been  stated, 
rests  against  granite,  on  the  west  side  of  which  gneiss  is 
again  brought  in  by  an  anticlinal  arrangement  of  the  beds» 
and  dips  beneath  a  thick  mass  of  schists,  which  constitute 
the  great  bulk  of  the  Andes  in  this  district  In  this 
mountain  range  the-  lower  portion  of  the  formation  is 
mainly  siliceous  schist,  alternating  with  beds  of  compact 
quartz;  above  this  come  talc-bearing  quartzites,  alternating 
with  slaty  schist^,  which  latter  become  more  and  more 
prevalent  as  we  ascend  in  the  strata,  and  at  last  constitute 
the  predominating  rock.  They  form,  indeed,  the  crest  of 
the  range ;  the  thickness  of  the  formation  may  be  roughly 
estimated  at  10,000  feet  These  rocks  are  much  dia- 
turbed  and  faulted  against  other  and  probably  newer 
rocks,  which  with  them  constitute  the  great  bulk  of  the 
lofty  eminences  in  the  range  of  which  Mount  Illimani 
forms  so  conspicuous  a  feature.  The  lower  argillaceous 
schist,  which  is  associated  with  gneiss  all  along  the  Pacific 
coast  from  lower  Peru  to  Panama,  possibly  belongs  to  this 
group  of  rocks.  In  the  high  valleys  of  Ecuador  the  oldest 
rocks  visible  are  granite,  gneiss,  and  schists,  which  are  fre- 
quently in  a  vertical  position.    The  schistose  group  appears 
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to  be  absent  on  the  east  aide  of  the  Andes  in  Columbia,  as 
also  along  the  coast  of  Venezuela.  In  the  mountain  range 
south  of  the  Orinoco,  hornblende,  talcose,  and  mica  schists 
again  appear  on  a  large  scale,  more  especially  in  the  Caratal 
diistrict,  where  auriferous  veins  occur.  In  Brazil  the  mi- 
caceous and  talcose  schists  enter  into  the  composition  of 
the  Mantiqueira  chain  and  of  the  uplands  to  the  west; 
they  probably  pass  beneath  the  valley  of  the  Panama,  since 
they  occur  to  the  west  of  it,  and  extend  through  the  pro- 
vinces of  Qoyaz  and  Matto  Grosso,  so  as  to  approach  within 
a  moderate  distance  of  the  similar  strata  in  Bolivia.  They 
are  associated  with  talc-bearing  quartzites,  which  are  famous 
for  the  diamonds  and  auriferous  particles  they  have  yielded 
in  the  district  around  Mount  ItacolumL  The  soil  is 
QsuaUy  a  clay,  such  as  would  result  from  the  decomposition 
of  talcose  schist;  but  we  shall  have  occasion  to  refer  to  the 
soil  of  South  America  subsequently.  6ome  of  these  rocks  in 
various  parts  of  the  continent  have  yielded  Silurian  fossils. 
Facts  are  not  sufficient  yet  to  warrant  the  correlation  of 
these  strata  with  those  of  other  countries,  or  to  settle  how 
far  they  belong  to  distinct  geological  periods.  The  pre- 
valent strike  of  the  rocks  is  about  east  and  west,  but  some- 
times the  strike  approaches  to  a  north  and  south  direction. 
At  any  rate,  the  rocks  which  overlie  them  do  so  uncon- 
formably,  indicating  that,  prior  to  the  deposition  of  these 
newer  rocks,  land  had  appeared  at  least  once  on  areas  now 
constituting  part  of  South  America.  At  this  early  date 
the  continent  was  represented  by  a  few  islands  only ;  one 
corresponded  with  part  of  Braal,  another  with  parts  of 
(Venezuela  and  Columbia;  perhaps  a  third  more  or  less 
with  Peru,  Bolivia,  Ecuador,  and  Chili;  while  a  few  small 
islands  appeared  where  now  we  have  the  Pampas.  These 
were  the  nuclei  areu&d  which  the  present  land  has  accumu- 
lated, and  already  we  see  faint  indications  of  the  existing 
outline  and  broad  geographic  features  of  the  future  con- 
tinent 

The  next  group  of  rocks  are  always  in  stratigraphical 
discordance  with  those  beneath  them;  and,  in  consequence 
of  the  highly  metamorphosed  condition  of  those  on  the 
west  side  of  the  continent,  it  is  difficult  to  correlate  them 
with  the  rocks  of  Brazil  In  the  Andes  of  Chili  they  are 
represented  by  enormous  stratified  masses  of  quartzose 
porphyries,  which  there  is  good  reason  to  believe  are 
metamorphosed  argillaceous  schists  and  felspathic  sand- 
stones, into  which  rocks  they  have  been  seen  gradually  to 
pass.  These  porphyries  not  only  form  the  great  bulk  of 
the  principal  chain  of  the  Andes,  but  also  the  smaller 
chain  on  the  west,  the  interval  between  them  being  formed 
by  the  longitudinal  valley  of  Chili  Further  west  they 
rest  on  syenitic  rocks,  beyond  which  come  the  older  rocks 
already  noticed.  On  passing  into  Bolivia,  we  find  that  to 
the  west  of  the  great  fault  developed  there,  the  beds  con- 
sist of  micaceous  sandstones  ancl  dark  bituminous  schists, 
which  are  believed  to  be  the  equivalents  of  the  porphyries 
of  Chili.  Such  formations  constitute  the  west  slope  of  the 
Andes  from  Sorata  to  Illimani,  and  alA)  form  two  bands, 
one  stretching  from  Illimani  to  Cochabamba,  the  other 
between  Calamarca  and  Chayanta.  Towards  the  west  they 
dip  beneath  black  bituminous  and  siliceous  limestones,  which 
are  well  developed  near  Tiahuanaco.  Carboniferous  strata 
with  seams  of  coal  occur  near  Pisco  and  Arequipa  in  Peru. 
In  Brazil  the  beds  which  succeed  those  previously  men- 
tioned are  quartzites,  rich  in  mica  and  magnetic  oxide  of 
iron;  talcose  schists;  and  crystalline  limestones,  containing 
a  great  deal  of  talc  These  rocks  form  the  highest  regions 
and  loftiest  peaks  in  Brazil.  Unconformably  upon  these 
rest  micaceous  sandstones  and  argillaceous  schists  which 
occupy  the  western  part  of  St  Paul  province  between  Ytu 
and  the  banks  of  the  Parana.  In  Mount  Arasoyaba  and 
some  other  places,  a  carboniferous  limestone  succeeds  and 


is  overlain  by  a  thick  white  or  yellowish  andstone,  nboeoai 
limestones,  and  bituminous  schists.  The  hmestones  oecapy 
most  of  the  area  between  the  Uruguay  and  the  Parana,  la 
the  Diamantina  district  the  corbomf eroua  limestone  ia  ow- 
lain  by  red  sandstone,  which  belongs  to  the  suoowiiDg 
group  of  beda  The  beds  in  Brazil  appear  to  be  fuller  than 
those  on  the  west  side  of  the  continent,  and  reprasent  pro- 
bably both  the  Devonian  and  Carboniferous  periods.  Rocb 
of  this  age  are  also  exposed  in  a  narrow  band  rvind  ya- 
tions  of  the  basin  of  the  river  Amaxoa  The  strata  ner. 
in  succession  are  of  secondaiy  age.  The  lowest  formaiioa 
is  a  red  sandstofae,  which  is  spread  over  a  very  extcDsiTd 
area.  It  is  remarkably  well  developed  in  Ohih,  vhsn, 
together  with  more  recent  beds,  it  Is  a  marked  f eatord  is 
the  crest  of  the  Andes.  In  the  small  chain  to  the  wot  it 
is  associated  with  conglomflratesu  In  the  small  chain  of 
Colorado,  near  Tiahuanaco,  a  thick  conglomerate  rests  oq 
the  older  limestones,  and  supports  red  sandstones  and  ccc- 
glomerates  dipping  west  beneath  marls.  The  red  aaDd- 
stone  extends  across  the  province  of  Carangas,  and  nnio- 
temiptedly  over  both  slopes  of  the  western  Cordillera.  In 
the  desert  of  Atacama  the  red  sandstone,  with  the  over 
lying  maris,  forms  a  number  of  parallel  chains  directed  oordi 
and  south.  Red  sandstones  and  conglomerates  fono  the 
base  of  the  Cordilleras  of  Quito;  they  stretch  north  into  the 
basins  of  the  Magdalena  and  Cauca  rivers,  and  east  orer 
the  basin  of  the  Onnoco.  In  the  province  of  Bahia,  and  fa: 
away  to  the  north,  there  is  a  great  development  of  red 
sandstone.  The  age  of  these  sandstones  has  been  variouilj 
stated ;  their  stratigraphical  position  would  indicate  & 
secondaiy  age,  and  possibly  they  may  be  Triassic.  After 
their  deposition,  and  prior  to  that  of  the  marls,  srecir.: 
rocks  were  introduced  amongst  the  strata  in  theAjide«, 
causing  the  red  sandstones,  as  also  the  older  sandstoitei 
and  schists,  to  be  converted  into  porphyries.  This  enj> 
tion  was  also  accompanied  by,  and  probably  connectd 
with,  the  formation  of  auriferous  veins,  the  elevation  of  t<i.' 
strata,  and  the  faulting  0/  the  roc)ca  The  strike  of  tLi 
strata,  as  also  of  the  faults,  was  about  8*^  to  the  £.  of  >-, 
but  subsequent  movements  have  modified  the  directive  1 
places.  The  red  sandstone  has  a  similar  strike  frrc 
Venezuela  in  the  north  to  Magalhaens  Binit  on  the  8a*A 
and  this  favours  the  idea  that  all  are  of  the  same  ;~'- 
Several  of  the  ranges  in  the  Andes  have  a  correspgoi::^; 
direction.  As  the  sandstone  is  believed  to  underlie  t;s 
basins  of  the  great  rivers,  it  appears  that  during  its  dera- 
tion South  America  was  still  represented  by\  few  U," 
islands  only.  Its  elevation  gave  rise  to  north  and  icxi 
trending  mountains,  whereby  these  scattered  portions  «r-s 
connected,  and  the  Andes  received  their  first  developictc'^ 
The  great  features  of  the  continent  were  then  firs:  ai- 
tinctly  marked  out,  and  only  a  few  gaps  remained  t^'  ^^ 
filled  up.  The  next  succeeding  period,  represenud  fj 
strata,  is  characterised  by  saliferous  and  gypseous  msriN 
which  rest  unconformably  on  the  rocks  beneath,  lui^^ 
they  occur  in  the  lower  plains,  or  abut  against  the  we?ter 
spurs  of  the  Andes^  but  they  have  been  largely  deDUd*^. 
so  that  they  now  occur  in  isolated  plateaux  or  basins  ls-i 
there  is  a  patch  capping  the  lofty  Aconcagua.  It  is  sn^i 
that  in  Chili  the  marls,  or  at  least  some  of  them,  are  Li  '--^^  ■■ 
In  Bolivia,  also,  they  form  plateaux  between  San  Ar.r.^ 
and  the  mountains  of  *Tarija.  Here  they  consist  of  a^'' •• 
nations  of  greenish  marls  and  wine-coloured  beds  supp'^; 
ing  liiAestones,  with  iiiterstratified  beds  of  gypsum  a- 
saliferous  clay.  There  are  beds  of  gypstun  and  limest-i" 
in  the  Orinoco  plains.  Marls  are  associated  with  ca:.? 
sandstones  in  the  Gulf  of  Bahia  and  in  the  plains  •* 
Reconcavo.  These  beds  are  arranged  along  strikes  vb-^^ 
are  approximately  east  and  west,  and  their  elevatian  is 
apparently  connected  with  the  formation  of  chains  naming 
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fa  the  same  direciioxiy  aj^  for  instanoe,  most  of  the  lateral 
Bpurs  from  the  Andes.     Some*  geologists  think  it  is  also 
connected  with  the  east  and  west  faidts,  throagh  which,  in 
the  Andes,  labradorite  and  hypersthenite  rocks  have  been 
erupted.    This  eraptiony  it  is  said,  has  caused  the  metamor- 
plusm  of  the  calcareous  rocks  into  ciystallihe  limestones, 
marls  into  jaspers,  and  red  sandstones  into  porphyries;  and 
has  also  given  rise  to  the  copper-bearing  veins.     Calcare- 
ous beds  occupy  large  areas  in  Venezuda,  Columbia,  and 
other  parts  of  the  continent     Miocene  strata  occur  in 
Venezuela,  and  probably  in  other  districts.     Finally,  there 
are  deposits  of  Fost-Aiiocene  date,  which  chiefly  belong 
to  the  Post-Pliocene  and  recent  periods,  and  which  cover 
most  of  the  lower  lands  along  the  coasts  and  in  the  juaterior 
of  the  continent.    In  Chili  they  occur  in  the  valleys,  and 
fill  up  the  gulfs  in  the  old  granite  range  near  the  ooast 
Here  the  succession  is  a  calcareous  sandstone  abounding  in 
marine  shells  and  beds  of  lignite;  above  this  is  a  pumiceous 
conglomerate,  which  passes  in  places  into  a  pebbly  con- 
glomerate, and  then  follow  the  marine  sands  which  stretch 
from  Coquimbo  across  the  desert  of  AtacaouL    The  most 
recent  formation  is  drift,  which  occurs  in  patches  and  sheets. 
In  the  valley  plains  of  the  Desaguadero  there  are  days  and 
sandy  marls  overlain  by  pumiceous  conglomerates,  which 
near  La  Pae  are  surmounted  by  drift.    Near  this  place  the 
drift  is  many  hundred  feet  thick,  and  formed  of  large 
blocks;  but,  on  receding  from  the  mountains,  it  passes 
into  a  sand  which  encircles  the  plains  of  the  Desaguadero, 
which  are  chiefly  formed  by  limestone  deposits,  such  as 
concretionary  limestone,  which  abounds  in  the  fossil  remains 
of  plants  and  fpesh  water  shells.    "The  lacus&ine  beds  ap- 
proximate in  age  to  the  marine  tertiary  beds  near  the 
coast.     In  Peru  the  pumiceous  conglomerate  is  overlain  by 
drift.     Tertiary  beds  occur  at  Guayaquil  in  Ecuador,  while 
in  the  vaUey  of  Quito  there  are  enormous  layers  of  pumice, 
scoriffi,  and  drift,  which  last  has  yielded  the  remains  of 
various  Post-Pliocene  mammals  and  terrestrial  shells.   Drift 
with  similar  remains  occurs  in  the  lowergrounds  of  Columbia. 
In  the  Gulf  of  Bahia  there  are  recent  beds;  and  near  St 
Paul,  as  also  in  many  other  parts  of  Brazil,  there  are 
patches  of  lacustrine  deposits.     On  the  west  side  of  the 
continent  the  pumiceous  conglomerate  is  intimately  con- 
nected with  trachytes,  and  indeed  is  formed  from  them. 
It  is  intermediate  in  age  between  the  lacustrine  beds, 
the  marine  deposits  near  the  shore,  and  the  drift,  which 
is  in  its  turn  covered  by  the  more  recent  lava  overflows ; 
and  it  is  in  this  intermediate  age  that  the  upheaval  of  the 
principal  chain  of    the  Andes  occurred.      The   ranges 
and  faults  which  are  assigned  to  this  period,  probably 
Pliocene  or  Post-Pliocene,  run  very  nearly  north  and  south. 
This  elevation  did  not  materially  alter  the  extent  of  land 
west  of  the  Andes,  its  general  effect  being  to  add  a  strip 
about  thirty  miles  in  width.    On  the  east  the  change  was 
great,  since  the  larger  proportion  of  the  great  centrsd  plain 
then  emerged,  and  thus  connected  the  high  lands  on  the 
east,  -west,  and  north  into  one  great  continent.     The  erup- 
tion of  the  trachytes,  which  form  so  marked  a  feature  in 
the  Andes,  was  accompanied  by  a  metamorphism  distinct 
an  character  from  those  of  earlier  ages.     The  rocks  were 
then  subjected  not  only  to  heat  and  water,  but  also  to  acid 
Tapours,  which  changed  the  felspar  into  sulphates  of 
alumina  and  iron,  salt  into  anhychrous  sulphate  of  soda; 
and,  probably,  by  freeing  the  chlorine  and  iodine,  originated' 
the  chlorides  and  iodides  which  are  so  abundant  in  ^e 
argentiferous  veins.     Since  the  drift  there  has  been  jk  slight 
slevation  along  a  meridional  .axis. 

Such  is  a  brief  account  of  the  growth  of  South  America. 
We  must,  however,  mention  that  Professor  Agassiz  and  his 
coadjutors  believe  that  the  red  soil  and  immediately  under- 
lying beds,  seen  near  Kio  Janeiro  and  in  the  valley  of 


the  Amazon,  are  true  glacial  formations,  and  infer  that 
the  similar  beds  which  are  spread  over  such  an  enormoua 
area  in  South  America  have  been  formed  under  similar 
conditions.  Professor  Agassiz  has  found  moraines  and 
ice-transported  boulders  in  various  places  in  the  mountains 
of  Brazil,  as  also  indications  of  valley  glaciers.  Professor 
Ofton  haul  found,  marine  shells  in  these  beds  at  Pebas  in 
Ecuador. 

The  foregoing  sketch  indicates  that  there  have  been  seve- 
ral periods  of  volcanic  activity;  and  that,  so  far  as  our  present 
knowledge  goes,  such  actiyi^  has  oxdy  been  manifested 
along  the  line  of  the  Andes.  Volcanic  rocks  have  rarely 
been  observed  on  the  east  side  of  the  continent,  but  some 
of  the  Tertiary  and  Post-Tertiary  beds  of  the  plains  contain 
matter  which  has  been  showered  upon  them  during  erup- 
tions, and  which  now  forms  a  portion  of  the  Pampean  de- 
posits. At  one  period  or  other  the  whole  system  of  the 
Andes  has  been  subjected  to  volcanic  disturbance,  but  at 
the  present  time  the  active  volcanoes  occur  in  groups  more 
or  less  widely  separated.  The  most  southern  active  volcano 
is  Omrcovado,  in  43°  10'  S.  There  are,  besides,  some  twenty 
or  more  volcanic  cones,  of  which  about  a  dozen  are  known 
to  be  active.  Bolivia  has  one  or  two  active  vents,  and 
Peru  several;  but  it  is  in  Ecuador,  with  its  dozen  igni- 
vomoua  yents,  that  have  occurred  the  grandest  and  most 
frequent'  displays.  Columbia  has  four  or  Ave  volcanoes. 
With  the  exception  Of  the  Moluccas,  no  country  in  the 
world  has  had  so  many  and  so  destructive  earthquake  shocks  Eutb- 
as  South  America.  *  But  these  are  concentrated,  both  as  <n»^M> 
regards  frequency  and  strength,  along  the  Andes,  and  more- 
particularly  their  western  slope.  Comparatively  few  are  felt 
in  the  plains  to  the  east  of  them;  but  occasionally  it 
happens  that  shocks  are  felt  at  points  on  the  opposite  slopes 
of  this  great  range  without  being  perceived  in  the  inter- 
mediate higher  regions.  Peru  seems  to  be  the  principal 
foctts  of  action;  and  next  to  it  in  importance  as  a  seismic 
area  comes  Chili;  but  although  some  earthquake  shocks 
spread  over  both  these  areas,  there  does  not  seem  to  be 
the  community  of  action  which  we  should  expect  between 
the  two  areas.  In  Peru  the  maxima  of  seismic  intensity 
were  in  Ae  decades  ending  1590, 1610, 1660, 1690, 1710, 
1720, 1730, 1750, 1770, 1790, 1840, 1870.  In  Chili  thej 
iioccurred  in  the  decades  ending  1580,  X640,  1650,  1660, 
1690,  1730,  1780, 1800, 1820, 1840, 1850.  Nearly  every 
other  portion  of  the  continent  is  subject  to  earthquakes. 
Bolivia,  which  lies  betweeh  Peru  and  Chili,  is  compara- 
tively free  from  them,  as  also  are  Brazil,  Patagonia,  and  the 
Argentine  Confederation,  but  they  are  more  frequent  in 
Ecuador,  Columbia,  Venezuela,  and  the  three  Guianasl 

The  mountains  of  North  and  Central  America  will  not  S*  Am*- 
detain  us  long.  The  ranges  of  Central  America  have  no  rio« « 
relation  to  the  Andes,  diflfering  from  them  both  as  regards  M«i»*«iite 
age  and  direction,  which  is  generally  N.  55^  W.,  and  being 
separated  from  them  by  gaps  only  a  few  hundred  feet  above 
the  sea,  and  upwards  of  100  miles  wide.  During  the 
Tertiary  period  the  mountains  of  N.  and  S.  America  had 
still  less  coiinection  than  at  present,  tor  where  the  isthmus 
now  forilis-  a  bridge  of  land  there  was  a  broad  strait, 
which  lasted  up  to  the  end  of  the  Pliocene,  or  beginning 
of  the  Post-Pliocene  period.  Volcanoes  are  frequent  in 
Centi^  America;  and  basalt  and  other  volcanic  products 
cover  a  large  portion  of  the  country.  The  large  develop- 
ment of  trachytes  indicates  an  earlier  period  of  volcanic 
activity,  during  ^hich  most  of  the  Tertiary  strata  were 
metamorphosed  into  porphyries.  At  any  rate  these  rest 
upon  cretaceous  limestones.  In  many  places  the  clays  and 
sandstones  of  the  Cretaceous  age  have  been  metamorphosed 
into  granite  rocks.  From  Puebia  to  Durango  the  Mexican 
mountains  no  longer  present  the  appearance  of  a  chain, 
but  spread  out  to  a  table-land  or  elevated  plain,  from  5000 
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to  9000  feet  in  Heiglifc,  and  from  100  to  300  miles  in 
bre&dtiL  Across  tliis  plain,  dose  to  the  1 9th  parallel,  six  toI- 
V  lonKM^  canoes  are  distribnted  in  a  line  ronning  east  and  west,  as 
if  a  vast  rent,  eictending  from  the  Atlantic  to  the  Pacafic, 
had  opened  a  passage  for  the  iatemal  fires  of  the  globe  at 
this  spot  Two  of  those  on  the  east  side  of  the  continent, 
with  a  gronp  of  four  or  five  other  cones  lying  between 
Jalaps  and  Cordoba,  have  an  elevation  exceeding  17,000 
feet,  and  are  the  oi^y  mountains  in  New  Spain  that  use 
to  the  region  of  perpetual  snow,  which  commences  here  at 
15,000  feet  above  the  level  of  tiie  sea^  Jomllo,  the  lowest 
of  ^e  six  volcanoes,  rose  suddenly  in  the  middle. of  a 
plain,  in  Septonber  1759,  aft^r  fearful  concussions  of  the 
ground,  iddch  continued  for  fifty  or  aixty  days.  Near  the 
tropic  tiie  Mexican  Cordillera  divides  into  three  parts.  One 
runs  parallel  to  the  eastern  coast  at  the  distance  of  thirty 
or  forty  leagues,  and  terminates  in  New  Leon.  Another 
proceeds  in  a  north-western  direction,  and  sinks  gradually 
as  it  approaches  the  Calif  omian  Qulf  in  Sonora.  The  third 
or  central  Cordillera  traverses  Durango  and  New  Mexico, 
divides  the  sources  of  tl\e  Bio  Gila  from  the  Bio  Bravo  del 
Norte,  and  dies  out  before  readbdng  the  Bodky  Mountains. 
Jn  a  recent  scientific  survey  of  the  Bocky  Mountains, 
conducted  by  Professor  Hayden  of  Yale  College,  a  higher 
peak  has  been  discovered  than  was  formerly  known.  Holy 
Cross  mountain  was  computed  to  reach  17,000  feet  above 
the  sea,  or  2000  feet  higher  than  Big  Horn  (15,000X  which 
has  hitherto  been  supposed  to  be  the  highest  of  the  chain. 
The  greatest  altitudes  on  the  North  American  continent  are, 
now  said  to  be  the  following— St  Elias  (17,850)  in  Alaska, 
Popocatepetl  (17,8d4)  in  Mexico,  Oriaiba  (17,337)  in 
Mexico,  Holy  Cross  (17,000),  Bocky  Mountains;  Big  Horn 
(15,000),  and  Mount  Lincohi  (14,300),  both  in  the  same 
chain.  The  Great  Salt  Lake  of  Utah  is  in  il^^N.  and  112** 
W.,  and  has  intensely  salt  waters.  It  is  nearly  300  miles  in 
circumference,  and  its  shores,  for  a  breadth  of  several  miles, 
are  corered  witii  an  incrustation  of  very  pure  salt.  -  It  lies 
in  a  basin,  which  measures  about  500  miles,  each  way,^and 
contains  much  fertile  soil. 

If  we  run  a  line  i^estward  across  the  continent  of  North 
Aiherica  at  the  latitude  of  Delaware  Bay  (38°),  the  gedo- 
gieal  formations  present  themselves  in  the  tollo\nng  order: 
—1.  Teftiaiy  and  Cretaceous  strata  on  the  shores  of  tiie 
Atlantic ;  3.  Gneiss  underlyii^  these  strata,  and  present- 
ing itself  on  the  eastern  slope  of  the  All^hany  or  Appala^ 
chxan  mountains,  but  covered  in  parts  by  New  Bed  Sand- 
stone; 3.  Felsdoxoic  rocks,  consiBting  of  Silurian,  Devonian, 
and  Carboniferous  strata,  curiously  bent  inta  parallel  fold- 
ings, with  synclinal  and  anticlinal  axes,  the  crests  of  the 
latter  forming  the  ridges  of  the  Alleghany  Mountains,  which 
in  this  region  rise  to  the  height  of  2500  feet  Upon  these 
Pfllseozoic  rocks  rest  three  great  coal-fields — ^the  Appala- 
ehian,  that  of  Illinois,  and  that  of  Michigan,  covering  a 
lai^e  portion  of  the  space  between  the  Alleghanies  and  the 
Mississippi,  and  embracing  collectively  an  area  equal  to 
the  surface  of  Great  Britain.  From  the  Mississippi  west- 
ward to  Utah  the  Palaeozoic  rocks  occur  in  great  folds,  be- 
tween which  are  extensive  areas  of  Triassic,  Oolitic,  Creta- 
ceous, and  Tertiary  beds.  In  Califomia  tiie  rocks  are 
chiefly  metamorphosed  secondary  strata  on  which  lie  patches 
of  Tertiary  sediments.  In  British  America  thero  is  an 
enonnous  development  of  the  Laurentian  and  Huronian 
rocks,  which  aro  the  oldest  yet  discovered,  and  occupy 
'most  of  the  country  immediately  north  of  the  large  lakes. 
Newfoundland  and  the  neighbouring  British  territories  con- 
sistof  Pre-Silurian,  Silurian,  Devonian,  Carboniferous  (which 
includes  coal-fields  of  considerable  extent),  and  Triassic 
rocks.  The  area  north  of  about  40**  N.  is  also  covered  and 
strewed  with  glacial  drift  and  boulders. 

The  Ozark  Mountains  resemble  the  Alleghanies  in  their 


mineral  structure^  oontaining  the  same  rocb  fnoi  the 
granite  to  tho  carboniferous,  and  probebly  upwuds  to  the 
chalk. 

In  no  single  circumstanoe  is  the  snpeiiori^  of  Aoeha  ^: : 
over  the  old  world  so  conspicuous,  as  in  the  nninber&ni  - 
magnitude  of  its  navigable  rivers.  The  Amaam  al<me  (b- 
charges  a  greater  quantity  of  water  than  the  eight  prji- 
clpal  rivers  of  Aria,  the  Tenesei,  Indus,  Gsng^  Oby,  Leu, 
Amoor,  and  the  Hoang-ho  and  Yang-tse  of  GSuoa.  Tbs 
Mississippi,  with  its  branches,  afto^  a  greater  mx^irr. 
of  inland  navigation  than  all  the  streams,  great  and  m±. 
which  irrigate  Europe;  and  the  Plata,  in  this  respect,  is^; 
probably  claim  a  superiority  over  the  collective  water  d 
Africa.  But  the  American  rivers  not  only  surpass  t^.c^ 
of  the  Old  World  in  length  and  volume  of  water,— tlij 
are  so, placed  as  to  penetrate  everywhere  to  theheutd 
the  oontinent  By  the  Amazon,  a  person  liring  &I  tk 
eastern  foot  of  the  Andes,  2000  miles  of  direct  distacee 
from  the  Atlantic,  may  convey  himself  or  his  pnipatytc 
the  shores  of  that  sea  in  forty-five  days,  almoEt  vitbcct 
effort,  by  confiding  Mb  bark  to  the  glidiog  correni  If  ^ 
wish  to  return,  he  has  but  to  spread  lus  sails  to  tk 
eastern  breeze,  which  blows  peronnially  against  the  stiaa. 
The  navigation  is  not  interrupted  by  a  single  catsnct  or 
rapid,  from  the  Atlantic  to  Jaen,  in  west  longitodd  Tr 
where  the  surface  of  the  stream  is  only  1240  feet  abcp 
the  level  of  its  estuary  at  Para.  The  part  of  ^'ortj 
America  most  remote  from  the  sea  is  the  gceat  bAm 
plain  extending  from  the  Bocky  Mountains  to  the  Air 
ghanies  and  the  lakes,  between  the  parallete  d  ¥fK."- 
6(f;  but  the  Mississippi,  Missouri,  and  St  LavTcs;-. 
with  their  branches,  are  wonderfully  ramified  over  :b 
r^on,  and  the  Missouri  is  in  some  degree  mrp^ 
to  the  centre  of  the  continent  It  is  only  ceees? 
to  oast  the  ^e  over  a  map  of  South  America,  to « 
that  aU  the  most  sequestered  parts  of  the  inteiicr^ 
visited  by  branches  of  the  Plata  and  the  Amazon.  Tb^ 
streams,  having  their  courses  in  general  reisBi^T 
levdl,  and  seldom  interrupted  by  cataracts,  nay  be  ccs- 
sidered  without  a  figure  of  speech,  as  a  vast  tjim^^ 
natural  canals,  terminating  in  two  main  tronb,  v^ 
communicate  with  the  ocean  at  the  equator  and  the  ^'^ 
dq;ree  of  south  latitude.  Since  the  invention  of  stoi: 
navigation,  rivers  are,  in  the  tmeet  sense  d  the  tsi^ 
Nature^s  highways,  especially  for  infant  eooimin:*>^ 
where  tiie  people  are  too  poor,  and  live  too  wideh  cs- 
persed,  to  bear  this  expense  of  constructing  roads.  Tt^^ 
is  little  risk  in  predicting,  that  in  two  or  three  center^ 
the  Mississippi,  the  AnuLzon,  and  the  Plata,  viH  be  u? 
scenes  of  an  active  inland  commerce,  far  saipasccz  ^^ 
magnitude  anything  at  present  known  on  the  snrfftt^  (^ 
the  globe.  The  Mississippi  is  navigable  for  boats  iic=> 
the  sea  to  the  falls  of  its  principal  branch  the  M^-^- 
UOO*  miles  from  the  Mexican  Qulf  in  a  direct  11-^^ " 
3900  by  the  stream ;  and  the  whole  amount  of  ^^ 
,  navigation  afforded  by  the  system  of  rivers,  of  which -• 
Mississippi  is  the  main  trunk,  has  been  estimsted  * 
equal  to  40,000  miles  in  length,  spread  over  asor^^ 
1,350,000  square  miles.  This,  however,  is  perhajstf 
exaggeration;  a  navigable  length  of  85,000  miles  m; be 
nearer  the  trutL 

The  Amazon  contains  many  islands,  is  broad,  and  in  '-^^ 
upper  part  so  deep,  that  on  one  occasion  Condsinioe  fou^ 
no  bottom  with  a  line  620  feet  long.  At  its  montL  t*'^ 
days  before  and  after  the  full  moon,  the  phenomeDOD  c:-^^ 
a  £ore  occurs  in  a  very  formidable  shape.  It  is  ft  ti?; 
upright  wave  of  water  rushing  from  the  sa,  wbi»  i- 
small  vessel  can  encounter  without  certain  destructioo- 

The  estuaries  of  all  these  great  American  riTcrs  opea  ^ 
the  eastward;  and  thus  Providence  seenis  to hsTe  jAiifi^I 


CLIMATE.] 


A  M  1!J  li  1  U  A 


D/D 


indicated  that  the  most  intiinate  eommcrcial  relations  of 
the  inhabitants  of  America  should  be  with  the  western 
shores  of  the  Old  World.  It  should  at  the  same  time  be 
observed,  that  this  position  of  the  great  rivers  of  America 
is  but  one  example  of  a  physical  arrangement  which  is 
common  to  the  whole  globe;  for  it  is  remarkable  that, 
in  the  Old  World  as  well  as  in  the  New,  no  river  of  the 
first  dass  flows  to  the  westward.  Some,  as  the  Nile,  the 
Lena,  and  the  Oby,  flow  to  the  north;  others,  as  the  Indus 
and. the  rivers  of  Ava,  to  the  south;  but  the  lai:gest,  as 
the  Volga,  the  Ganges^  the  Tang-tse,  the  Hoang-ho,  the 
Euphrates,  and  the  Amoor,  have  their  courses  to  the  east 
or  south-east.  This  arrangement  iB  not  accidental,  but 
depends  most  probably  on  the  incUnation  of  the  primary 
rocks,  which,  in  all  cases  where  their  direction  approaches 
to  the  south  and  north,  seem  to  have  their  steepest  sides  to 
the  west  and  the  longest  declivities  io  the  east  We  have 
examples  in  the  Scandinavian  Alps,  the  mountains  of  Bri- 
tain, the  Ghauts  of  India,  the  Andes,  and  the  Bocky 
Mountains. 

The  following  table  exhibits  the  lengths,  size  of  the 
basins,  and  probable  extent  of  the  navigable  waters  of  the 
greater  rivers  of  America. 


Table  of  Principal  American  Ritern. 


Length, 

Mississippi    to    Booree    of)  ^o^^q 

Missouri .  ^ 

St  Lawrence  through  the  ooqq 

lakes J 

Orinoco 1800 

Amazon,  not  including  Ara- )  ^^^^ 

guay J 

Plata,  indudiug  Uruguay...  2400 


Area  of. 

buin. 

•q^mOe& 

1,850,000 

600,000 

400,000 

9,100,000 

1.200,000 


Karlffable 
^•terii 


35,000 
4,000 

slooo 

50,000 
80,000. 


The  latitude  and  elevation  of  the  land  ia  each  county, 
its  position  in  reference  to  the  sea,  and  the  direction  of  the 
prevailing  winds,  are  the  chief  circumstances  which  deter- 
mine the-  nature  of  the  climate.  We  have  already  men- 
tioned that  three-fourths  of  South  America  lie  within  the 
tropics,  and  the  remaining  fourth  in  the  temperate  zone; 
but,  in  both  divisions,  it  might  be  natundly  inferred  that  a 
huge  wall  like  the  Andes,  rising  into  the  atmosphere  to  the 
height  of  two  or  three  miles,  and  running  across  the  course 
of  the  tropical  and  extra-tropical  winds,  would  exert  a 
powerful  influence  on-  the  temperature,  the  hiuuidity^  and 
the  distribution  of  the  seasons.  This  is  actually  the  case; 
and  it  is  this  vast  chain  of  mountains,  with  its  prolonga- 
tion in  North  America,  which  affords  a  key  to  the  most 
remarkable  peci:^arities  in  the  climate  of  Uie  whole  con- 
tinent The  subject,  which  has  been  frequently  mis- 
understood, admits  of  being  explained  in  a  veiy  simple 
manner. 

The  trade-winds  blowing  from  the  east  occupy  a  zone  60 
degrees  in  breadth^  extending  from  30*  of  N.  to  30*  of 
S.  latitude.  Beyond  these  limits  are  variable  ^^ds; 
but  the  prevailing  direction  in  the  ppto  sea,  where  no  acci- 
dental causes  operate,  is  well  known  by  navigators  fo  be 
from  the  west  Now  these  winds  are  the  agents  which 
transport  the.  equable  temperature  of  the  ocean,  and  the 
moisture  exhaled  from  its  surface,  to  ^e  interior  of  the 
great  continents,  where  it  is  precipitated  in  the  shape 
of  rain,  dew,  or  snow.  Mountains  receive  the  moisture 
which  floats  in  the  atmosphere;  they  obstruct  and  lift  the 
aerial  currents,  and  by  causing  a  reduction  of  temperature, 
favour  precipitation.  Rain,  accordingly,  in  all  countries 
falls  most  abundantly  on  the  elevated  land.  Let  us  con- 
sider, then,  what  will  be  the  effect  of  a  murarridge  like 
the^  Andes  in  the  situation  which  it  occupies.  In  the 
re^on  within  the  30th  parallel,  the  moisture  swept  up  by 


the  trade-wind  from  the  Atlantic  will  be  precipitated  in 
part  upon  the  mountains  of  Brazil,  which  are  but  low,  and 
so  distributed  as  to  extend  far  into  the  interior.  The  por- 
tion which  remains  will  be  borne  westward,  and,  losing  a 
little  as  it  proceeds,  will  be  arrested  by  the  Andes,  and  fall 
down  in  showers  on  their  slopes.  The  aerial  current 
will  now  be  deprived  of  all  the  humidity  which  it  can  part 
with,  and  arrive  in  a  state  of  complete  exsiccation  at  Peru, 
where  no  rain  will  consequently  fall  That  even  a  much 
lower  ridge  than  the  Andes  may  mterccpt  the  whol4  mois- 
ture of  the  atmosphere,  is  proved  by  a  well-known  pheno- 
menon in  India,  where  the  Qhauts,  a  chain  only  3000  oi 
4000  feet  high,  divide  summer  from  winter,  aa  it  is  called , 
that  is,  they  have  copious  rains  on  their  windward  side, 
while  on  the  other  the  weather  remains  clear  and  dry;  and 
the  rains  regularly  change  from  the  west  side  to  the  east, 
and  vice  versa,  with  the  monsoons.  In  the  region  beyond 
the  30th  parsJlel  this  effect  will  be  reversed.  The  Andes 
will  in  this  case  serve  as  a  screen  to  intercept  the  mois- 
ture brought  by  the  prevailing  west  winds  from  the  Pacific 
Ocean;  rains  will  be  copious  on  their  slopes,  and  in 
Chili  on  their  western  declivities^  but  none  will  fall  on  the 
plains  to  the  eastward,  except  occasionally,  when  the  winds 
blow  from  the  Vtlantic.  The  phenomena  of  the  weather 
correspond  in  a  remarkable  manner  with  this  hypothesis. 
On  the  shore  of  the  Pacific,  from  Coquimbo,  at  the  30th 
parallel,  to  Amatapu,  at  the  5th  of  south  latitude,  no  rain 
falls;  and  the  whole  of  this  tract  is  a  sandy  desert,  except 
the  narrow  strips  of  land  skirting  the  streams  that  descend 
from,  the  Andes,  where  the  soil  is  rendered  productive  by 
irrigation.  From  the  30th  parallel  southward  the  scene 
changes.-  Bdns  are  frequent;  vegetation  appears  on  the 
surface,  and  grows  more  vigorous  as  we  advance  south- 
ward. ^*  At  Conception,"  says  Captain  Hall,  "  the  eye  was 
delighted  with  the  richest  and  most  luxuriant  foliage;  at 
Valparaiso  the  hills  were  poorly  clad  with  a  stunted  brush- 
wood and  a  poor  attempt  at  grass,  the  ground  looking 
starved  and  naked;  at  Coquimbo  the  brushwood  was  gone, 
with  nothing  in  its  place  but  a  vile  sort  of  prickly  pear 
bush,  and  a  thin  sprinkling  of  gray  wiiy  grass ;  at  Hua^o 
(latitude  2Sy*)  there  was  not  a  •trace  of  vegetation,  and  the 
hills  were  covered  with  bare  sand.''^  It  follows  from  the 
principle  We  have  laid  down,  that  in  this  southern  part  of 
the  continent  the  dry  tract  should  be  found  on  the  east 
side  of  the  mountains,  and  such  is  the  fact  At  Mendoza, 
in  latitude  32%  rain  scarcely  ever  falls,  and  the  district 
along  the  east  foot  of  the  Andes  is  known  to  consist  chiefly 
of  parched  sands,  on  which  a  few  stunted  shrubs  grow, 
and  in  which  many  of  the  streams  that  descend  from  the 
mountains  are  absorbed  before  they  reach  the  sea. '  The 
whole  country,  indeed,  south  of  the  Plata,  suffers  from 
drought;  but  on  the  eastern  side  this  is  remedied  to  some 
extent  ay  winds  from  the  east  or  south-east,  which  bring 
occasional  rains  to  refresh  the  8(mL  From  Amatapu  north* 
ward,  on  the  other  hand,  the  west  coast  is  well  watered 
and  fruitful;  and  this  is  easily  accounted  for.  The  line  of 
the  coast  here  changes  its  direction,  and  trends  to  the 
north-east  as  far  as'  thf  isthmus  of  Panama,  where  the 
mountains  sink  to  a  few  hundred  feet  in  height,  and  leave 
a  free  passage  to  the  trade-wind,  which  here  often  assumes 
a  direction  from  the  north-east,  or  even  the  nortL  The 
exhalations  of  the  Atlantic  are  thus  brought  in  abundance 
to  the  coast  of  Quito,  which  is  in  consequence  well  watered; 
while  the  neighbouring  district  of  Peru  supers  from  per* 
petual  aridity. 

Our  principle  applies  equally  to  the  explanation  of  some 
peculiar  facts  connected  with  the  climatp  of  North  Anje- 
rica.     The  western  coast  of  Mexico,  as  &r  as  St  Bias  or 
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IMazatlan^  in  latitude  23**  N.,  is  well  watered,  becau3e,/r««, 
the  continent  here  is  narrow;  secondly,  the  table-land  of 
Mexico,  which  is  much  lower  than  the  Andes  of  Chili,  is 
.  not  so  effectual  a  screen  to  intercept  the  moisture;  and, 
^  thirdly,  there  is  reason  to  believe  that  a  branch  of  the 
trade-wind,  which  crosses  the  low  part  of  the  continent  at 
Panama  and  Nicaragua,  sweeps  along  the  westi  coast  during 
part  of  the  year,  and  transports  humidity  with  it.  But 
beyond  the  point  we  have  mentioned  drought  prevails, 
^nora,  though  visited  occasionally  by  rains,  consists  of 
sandy  plains  without  herbage,  where  the  streams  lose  them- 
selves in  the  parched  soil  without  reaching  the  sea ;  and 
even  Old  California,  which  has  the  ocean  on  one  side,  and 
a  broad  gulf  on  the  other,  and  ought  apparently  to  be  ex- 
cessively humid,  is  covered  with  sterile  rocks  and  sandy 
hills,  where  the  vegetation  is  scanty,  and  no  timber  is  seen 
except  brushwood.  This  dry  region  extends  as  far  as  33" 
or  34^  N. ;  but  iitmiediatcly  beyond  this  we  have  another 
change  of  scene.  New  California  is  in  all  respects  a 
contrast  to  the  Old.  It  is  rich,  fertile,  and  humid, 
abounding  in  luxuriant  forests  and  fine  pastures ;  and  the 
other  American  possessions  to  the  northward  preserve  the 
same  character.  How  can  we  account  for  this  singular 
diversity  of  climate,  except  upon  the  principle  which  has 
been  explained,  namely,  that  in  all  regions  where  ranges 
of  mountains  intersect  the  course  of  the  constant  or  pre- 
dominant winds,  the  country  on  the  windward  side  of  the 
mountains  will  be  moist,  and  that  on  the  leeward  dry;  and 
hence  parched  deserts  will  generally  be  found  on  the  west 
side  of  countries  within  the  tropics,  and  on  the  east  side 
of  those  beyond  them  1  Our  hypothesis  applies  equally  to 
the  country  east  of  the  RoSsky  Mountains.  For  the  space 
of  about  3000  miles  along  the  foot  of  tliis  chain  the  surface 
consists  of  dry  sands  or  gravel,  sometimes  covered  with 
saline  incrustations,  almost  destitute  of  trees  and  herbage, 
and  watered  by  streams  flowing  from  the  mountains,  which 
are  sometimes  entirely  absorbed  by  the  arid  soil.  The 
central  and  eastern  part  of  the  basin  of  the  Mississippi 
Would  in  all  probabiUty  have  been  equally  barren  had  the 
configuration  of  the  land  been  a  little  different  in  the 
south.  A  tract  of  country  extremely  low  and  level  extends 
along  both  sides  of  this  river;  and  a  portion  of  the  trade- 
wmd  blowing  from  the  Mexican  Gulf,  finding  its  motion 
westward  obstructed  by  the  high  table-land  of  the  Cordil- 
lera, is  deflected  to  the  right,  and  ascends  the  valley  of  the 
Mississippi  and  Ohio.  This  wind,  whose  course  was  first 
traced  by  Volncy,  bears  with  it  the  humidity  of  the  torrid 
zone,  and  scatters  fertility  over  a  wide  region  that  would 
otherwise  be  a  barren  waste. 
ForcstB.  The  views  on  the  subject  of  climate  we  have  been  un- 

folding will  enable  us  to  throw  some  light  on  an  interest- 
ing point — the  distribution  of  forests.  We  are  induced  to 
think,  that  in  all  countries  having  a  summer  heat  exceed- 
ing 70°,  the  prasence  or  absence  of  natural  woods,  and 
their  greater  or  less  luxuriance,  may  be  taken  as  a  measure 
of  the  amount  of  humidity,  and  of  the  fertility  of  the  soil. 
Short  and  heavy  rains  in  a  warm  country  will  produce 
grass,  which,  having  its  roots  near  the  surface,  springs  up 
in  a  few  days,  and  withers  when  the  moisture  is  exhausted; 
but  transitory  rains,  however  heavy,  will  not  nourish  trees, 
because  after  the  surface  is  saturated  with  water,  the  rest 
runs  off,  and  the  moisture  lodged  in  the  soil  neither  sinks 
deep  enough,  nor  is  in  sullicient  quantity  to  furnish  the 
giants  of  the  forest  with  the  necessary  sustenance.  It  may 
be  assumed  that  20  inches  of  rain  falling  moderately,  or  at 
intervals,  will  leave  a  greater  permanent  supply  in  the  soil 
than  40  inches  falling,  as  it  sometimes  does  in  the  torrid 
zone,  in  as  manj'  hours.  It  is  only  necessary  to  qualify 
this  conclusion  by  stating,  that  something  depends  on  the 
Rubsoil.     If  that  i»  gravel,  or  a  nek  full  of  fissures,  tlie 


water  imbedded  will  soon  drain  ofl ;  if  it  is  day  or  a  coai- 
pact  rock,  the  water  will  remain  in  the  soiL  It  miut  be 
remembered,  also, 
that  both  heat  and 
moisture  dimiuishas 
we  ascend  in  the  at- 
mosphere, while  eva- 
poration increases  ; 
and  hence  that  trees 
will  not  grow  on 
very  high  ground, 

though  its  position   

in  rderence  to  tlie 
sea  and  the  prevail- 
ing winds  sliould  be 
favourable  in  other 
respects.  In  speak- 
ing of  the  reffion  of 
forests,  we  neither 
restrict  the  term  to 
those  districts  where 
the  natural  woods 
present  an  unbroken 
continuity,  nor  ex- 
tend it  to  every  place 

where  a    few   trees      Sketch  Map  showing  the  Forest  Rfz:^ 
grow  in  open  plains.  of  America. 

It  is  not  easy  to  give  a  definition  that  will  be  al^f^r 
appropriate ;  bat. in  using  tha  expression,  we  wish  to  1^ 
understood  as  applying  it  to  ground  where  the  natu^. 
woods  cover  more  than  one-fourth  of  the  surface. 

The  small  map  of  America  prefixed  will  enable  tbc  r( ji-t 
to  follow  our  statements  with  ease.  The  loi^  biici 
lines  show  the  positions  of  the  chams  of  mountains ,  ti 
shading  represents  the  regions  of  forests ;  the  dense  for::;3 
being  marked  by  the  double  shading,  and  the  thinner  (-tfs 
by  the  open  lines.  The  white  spaces  represent  tbe  h:;  is 
on  which  little  or  no  wood  grows.  The  equator  and  i  •« 
parallel  of  30°  on  each  side  are  indicated  by  the  honia'i 
lines  marked  0  and  30.  The  arrows  show  the  direcu-^ :. 
the  prevailing  winds;  but  it  must  be  remcmbCTcd  tsA 
though  the  intertropiaJ  wind  is  assumed  to  have  its  ccu^e 
right  from  the  east,  this  is  only  true  at  the  equator,  n 
direction  inclining  to  north-east  as  we  approach  the  northtn 
tropic,  and  to  tlic  south-east  as  we  approach  the souttu- 
In  North  America  A  is  the  woody  region  on  Uic  ^  Jj 
coast,  extending  from  latitude  35**  to  about  58°,  ai;  - 
unknown  breadth.  B,  the  region  on  the  east  side  ci  t-J 
Rocky  Mountains,  partly  a  bare  desert,  partly  covcrcJ  ifiti 
grass  and  dotted  with  trees.  C,  the  forests  of  the  AWezt-J 
chain,  thick  on  the  east  and  south,  And  thin  on  the  west, 
bounded  by  a  curved  line  passing  from  St  Luis,  in  Mctc, 
through  Lake  Huron,  to  the  mouth  of  the  St  LawTcnci\r. 
latitude  60**  N.  The  arrow  at  M  points  out  the  direruca 
of  the  wind,  which  ascends  the  valley  of  the  Missis-' rF'« 
and  nourishes  the  western  part  of  these  forests ;  and  ta* 
arrow  at  R  that  which  blows  across  the  isthmus  of  PansrJ. 
D  is  the  table-land  of  Mexico,  graduating  on  thencrj:- 
west  into  the  dry  plains  of  Sonora  and  California,  all  br>'. 
or  nearly  bare,  of  wood.  E  is  the  Llanos  or  bare  pbinj^^ 
Caraccas,  nearly  fenced  round  with  mountains.  F  u^^ 
the  long  strip  of  bare  dry  sands  on  the  west  side  of  1 2 
Andes  which  constitutes  Lower  Peru  and  the  north  part  ^^ 
Chili ;  and  N  is  Amatapu,  its  northern  boundary.  H  » 
the  great  region  of  forests  which  constitutes  the  baaQ  <^» 
the  Amazon,  and  occupies  all  the  rest  of  Brazil  ^^^f 
equator  the  moisture  is  so  excessive,  that  after  150  or  --  ■ 
inches  of  rain  have  fallen  on  the  east  coast,  there  is  s-- 
sufficient  humidity  in  the  atmosphere  to  afford  copio^w 
showers  to  all  tlic  country  up  to  the  Andes,     Here,  tbi^^ 
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fore,  the  wo^  reacE  from  side  to  side  of  the  continent. 
Bat  as  we  recede  fi'om  the  equator  the  humidity  diminishes 
rapidly ;  and  though  the  continent  becomes  narrower  to- 
wards the  south,  the  supply  of  rain  falls  off  in  a  still 
greater  proportion,  and  the  forests  extend  over  a  much 
sinaller  space.  At  the  foot,  of  the  Ajides  the  forests  ex- 
tend to  16**  or  18*  of  'S.  latitude;  on  the  east  coast  to 
25°  or  probably  30°  K  L.  arc  tlio  l*'imp(u  or  open  (anda  of 
Buenos  Ayres,  extending  on  tlie  cast  side  of  the  Andes  from 
Cape  Horn  to  the  lautud^  just  mentioned.  If  we  divide 
this  region  mto  three  parte,  the  most  easteriy,  refreshed 
by  occasional  rains  from  the  Atlantic,  is  covered  with  a 
strong  nutntive  herbage  ;  the  second,  which  is  dnar,  dis- 
plays a  thin  coarse  wiry  grass ,  and  tl  e  third  portion*  which 
extends  to  the  Andes,  receiving  UttJ }  or  no  ram,  is  nearly 
a  desert :  all  the  three  are  destitute  of  timber,  but  the  sur- 
face of  the  third  is  dotted  with  dwa- -fish,  shrubs.  I  is  the 
eouthem  part  of  Chili.  Here  the  p  availing  winds,  which 
are  from  the  west,  coming  loaded  w.Ji  the  moisture  of  the 
Pacific  Ocean,  produce  copious  rains  to  nourish  the>iierbage 
and  the  forests.  This  applies,  however,  chiefly  to  the 
country  south  of  the  35th  parallel  From  that  to  Coquimbo^ 
in  latitude  30^  the  wood  ia  scanty.  Beyond  50°  on  the  east 
coast  of  N^orth  America,  and  55°  or  58°  on  the  west,  very 
little  wood  grows,  m  consequjence  <^  the  ngour  of  the  cl^nate;^ 
ratiitg  Great  misapprehensions  baye  arisen  with  regard  to  the 
^^^'  wiimato  of  America,  from  comparisons  being  drawn 'between 
the  east  side  of  the  new^^tinent  and  the  west  side  of  the 
old.  We  have  already  pom^  out  the  influence  jof  winds 
blowing  from  the  sea  in  modifying  the  state  6i  Uie  atmo- 
epherf"  over  the  land,  bot^  as  to  heat  and  humidity.  When 
this  circumstance  is  attended  to,  and  when  the  east  and  west 
sides  of  tlie  old  and  the  new  continents  are  respectively  com- 
pared with  one  another,  the  difference  is  foujtid  to  be  small, 
and  easily  accounted  for.  In  the  torrid  zone,  and  on  the 
eearshore,  the  teinperature  of  both  continents  is  found  to  be 
the  same,  viz.,  82^,  but  in  the  interior  the  difi'erence  is 
rather  m  favour  of  Amenca.  There  is  no  counterpart  m 
the  New  World  to  the  burning  heats  felt  in  the  plains  of 
Arabia  and  N.  Afnca.  Even  in  the  western  and  warmest 
part  of  the  parched  steppes  of  Caraccas,  the  hottest  known 
region  in  Amenca,  the  temperature  of  the  air  during  the 
day  is  only  98^  in  the  shade,  which  rises  to  112°  in  the 
sandy  deserts  which  surround  the  Red  Sea.  At  Calabozo, 
farther  east  is  the  Llanos,  the  common  temperature  of  the 
day  is  only  from  88°  to  90^ ;  and  at  sunrise  the  thermo-- 
nieter  sinks  to  80°.  The  basin  of  the  Amazon  is  shaded 
with  lofty  woods;  and  a  cool  breeze  from  the  east,  a  minor 
branch  of  tiie  trade  wind,  ascends  the  channel  of  the  stream, 
following -all  its  windings,  almost  to  the  foot  of  the  Andes. 
:*Henee  ^  region,  though  undor  the  equator,  and  visited 
ivith  ahnost  constant  rains,  is  neither  excessively  hot  nor 
unhealthy.  Brazil,  and  the  vast  country  extending  west- 
ward from  it  between  the  Plata  and  the  Amazon,  is  an 
uneven  table-land,  blest  with  an  equable  climate.  At  Rio 
Janeiro,  which  stands  low,  and  is  exposed  to  a  heat 
comparatively  great,  the  temperature  in  summer  vanes 
from  68°  to  82°  Fahr.,  and  the  mean  is  only  about 
74^  Farther  north,  and  in  the  interior,  the  Indians  find 
it  necessary  to  keep  fires  in  their  huts;  and  in  the  countrjc 
near  the  sources  of  the  Paraguay,  hoar-frost  is  seen  on 
the  hills  during  the  cdder  mouths,  and  the  mean  tem- 
perature of  the  year  fails  below  65°  or  67°  On  the  de- 
clivities of  the  Andes,,  and  on  the  high  plains  of  Upper 
Peru,  the  heats  are  so  moderate  that  the  plants  of  Italy, 
France,  and  Germany  come  to  matunty.  Lower  Peru, 
though  a  sandjMlesert,  enjojrs  a  wonderful  degree  of  cool- 
ness, owing  to  the  fogs  which  intercept  the  solar  rays. 
At  Lima,  which  is  540  feet  above  the  sea,  the  temperature 
varies  from  53°  to  82°,  but  the  mean  for  the  whole  year  is 


only  72^  In  the  plains  of  La.  Plata  the  mean  temperaiurs 
of  the  year  is  very  nearly  the  same  as  at  the  corresponding 
north  latitudes  on  the  east  side  of  the  Atlantic  At  Buenos 
Ayres,  for  instance,  the  mean  annual  heat  is  19°*7  of  the 
centigrade  thermometer  (68°  Fahr.;,  while  that  of  places  on 
the  aame  parallel  in  the  Old  World  ia  19°*8.  The  range  ol 
temperature  is  probably  greater  in  the  basm  of  the  Plata, 
but  as  we  advance  southwards,  the  diminishing  breadth  of 
the  continent  makes  the  climate  approximate  to  that  of  m 
island,  and  the  extremes  of  course  approach  each  other.  [? 
Uie  Strait  of  Magalhaens  the  temperature  of  the  warmest 
month  does  not  exceed  43*  or  4*5'' ,  and  snow  falls  almosi 
daily  in  the  middle  of  wmter,  though  the  latitac!'*  zoite 
spends  with  that  of  England.  But  the  inference  drc.  a  a  fron 
this,  that  the  climate  is  unmatched  for  seventy,  is  by  o 
means  just,  for  the  wmter  at  Staten  Island  is  inilder  nha 
m  London.  In  point  of  fact,  the  climate  of  Patagonia  l 
absolutely  colder  than  that  of  places  m  the  same  latitude 
in  Europe .  but  the  difference  lies  chiefly  m  the  very  low 
temperature  of  the  summer.  This  peculiarity- no  doubt 
results  chiefly  from  the  greater  cosiness  of  the  sea  in  the 
southern  hemisphere ,  for  beyond  the  parallel  of  4^"  the 
difference  of  temperature  m  the  North  and  South  Atlantic 
amounts,  according  to  tlumboidt,  to  10°  or  12°  of  Fahren- 
heiit's  scale.  If  we  push  our  researches  a  step  farther  and 
inquire  what  is  the  causa  of  the  great  wannUi  of  Uie 
Northern  8ea,  we  shall  be  forced  to  admit  thai;  a  very 
satisfactory  answer  cannot  be  given.  Something  may  be 
due  to  the  influence  of  the  Gulf  Stream,  a  minute  branch 
o£  which  is  supposed  to  carry  the  waters  of  the  tomd  zone 
to  the  shores  of  Shetland  and  Norway ;  but  such  an  agent 
deems  too  trifling  to  account  for  the  phenon^eiion..  The 
sum,  then,  of  the  peculiar  qualities  which  distinguish  the 
cMxnate  of  South '  America  may  be  briefly  stated.  Near 
the  equator  the  new  continent  is  perhaps  more  bumid  than 
the  old ,  and  within  the  tropics  generally,  owmg  to  it^  v'.mt, 
forests,  the  absence  of  sandy  deserts,  and  the  elevation  of 
the  soil,  it  is  cooler.  Beyond  the  tropics  the  heat  ls  nearly 
the  same  in  the  south  temperate  zone. of  America  and 
the  northern  one  of  the  old  contment,  till  we  ascend  to  the 
latitude  of  Qape  Horn,  where  we  have  cold  suiQme^s  and 
a  very  limited  range  of  the  thermometer. 

The  mountain  ranges  of  North  Amenca  form  two'widely  Highland 
distant  highland  regions,  separated  from  each  other  by  the  of  N 
vast  interior  phun,  which  contains,  m  its  southern  slope,  America, 
the  Mississippi  with  all  its  tributanes,  and  the  other  rivers 
flowing  into  the  Gulf  of  Mexico,  while  its  northern  part 
contains  the   great  fresh-water   lakes,  and   many'nvers 
takmg  a  northward  course  to  Hudson's  Bay  or  to   the 
Arcuc  seas.     The  watershed  of  this  plain,  dividing  the 
streams  that  run  into  the  Missoun  and  Mississippi  from 
those  communicating  with  the  Saskatchewan,  with  Lake 
Winnipeg,  and  with  Lake  Supenor,  is  along  a  line  from 
west  to  east  nearly  coinciding  with  the  48th  parallel  of 
latitude,  and  has  a  mean  elevation  of  1500  feet. 

Along  the  whole  of  the  western  side,  from  near  thr« 
mouth  of  the  Mackenzie  m  the  Arctic  Ocean,  and  fcoiv 
Alaska  on  the  Pacific  shore,  to  the  Isthmus  of  Nicaragv 
and  Panama,  that  is,  across  60°  of  latitude  from  north  t 
south,  extends  with  a  grand  double  curve  the  continuou. 
length  of  the  Rocky  Mountains,  and  others  which  prolonc 
the  line,  havmg  a  position  in  North  America  similar  tc 
that  of  the  Andes  in  South  America,  and  shutting  off,  in 
some  parts,  a  comparatively  narrow  portion  of  the  con- 
tinent, with  the  Pacific  shore,  from  the  great  central  plain. 
But  several  minor  ranges,  branching  off  or  confronting  the 
pnncipal  mountam-ndge  or  backbone  of  North  America, 
enclose  large  spaces  of  a  table-land,  traversed  by  the 
Columbia,  the  Fraser,  and  the  Colorado  rivers,  with  thor^e 
which  join  them,  and  holding  the  (ireat  Sait  Lake  of 
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Utah  in  its  central  basixL  The  Cascade  Mountains  of 
Washington  and  Or^on,  the  Siotra  Nevada  of  California, 
and  the  Coast  Range  prolonged  throiigh  the  Califomian 
peninsula,  have  a  general  direction  from  north  to' south; 
while  the  Wahsatch,  the  Humboldt,  the  Blue  Moun- 
tains, the  Sahnon  Biver,  and  other  ranges,  stand  rather 
.across  the  table-land,  or  obliquely,  from  west  to  east.  It 
may  be  convenient  to  speak  of  the  former  series,  regarded 
altogether,  as  the  general  Pacific  Coast  Range,  which  we 
also  observe  to  be  continued  noithward,  with  some  intervals, 
beyond  latitude  GO*'  N.  to  the  peninsula  of  Alaska,  pte- 
senting  summitia  of  increased  height,  that  of  Mount  St 
Elias  being  above  17,000  feet,  and  Mount  Fairweather 
nearly  15,000  feet  In  the  Cascade  Range  are  Mount  St 
Belens,  north  of  the  Columbia  River,  attaining  an  elevar 
tion  of  15,750  feet;  Mount  Hood  and  Mount  Jefferson, 
about  15,500  feet.  The  Sierra  Nevada,  at  its  northern 
extremity,  where  it  forms  an  acute  angle  with  the  coast' 
range,  displays  the  lofty  terminal  peak  of  Mount  Shasta, 
having  an  altitude  of  14,400  feet.  The  minor  Califomian 
Coast  Range  nowhere  rises  to  4000  feet  The  main  Cor- 
dillera or  spine  of  Western  North  America,  which  in  the 
British  Dominion  and  in  the  United  States'  territory  is 
called  the  Rocky  Mouc^tains,  but  which  takes  the  name  of 
the  Sierra  Madre  in  Mexico,  and  in  the  isthmus,  farther 
south,  is  split  into  two  lower  groups  of  a  volcanic  character, 
Attains  the  height  of  16,000  feet  in  Mount  Brown,  and 
15,700  feet  in  Mount  Hooker,  both  near  the  54th  degree 
of  latitude,  above  the  source  of  the  Saskatchewan  river; 
but  Fremont,  in  the  Wind  River  group,  between  Oregon 
and  Nebraska,  is  13,560  feet  high,  and  there  are  peaks  of 
10,000  feet  or  12,000  feet  in  Utah  and  New  Mexico. 
The  highest  mountains,  however,  in  North  America,  ex- 
celling even  Mount  St  Elias,  belong  to  a  volcanic  series 
which  crosses  the  table-land  of  southern  Mexico  from  west 
to  east,  and  of  which  the  culminating  points  are  Popo- 
catepetl, 17,884  feet,*  and  Orizaba,  17,373  feet;  while 
Agua,  in  Guatemala,  rises  to  13,000  feet  Thus  we  may 
remark,  at  each  extremity  of  the  Cordillera,  at  its  north 
end,  towards  Alaska,  and  at  its  south  end,  in  Central 
America,  it  is  encountered  by  a  cluster  of  volcanoes. 
Mount  St  Elias  being  one  of  this  description,  which  exceed 
the  height  of  the  Rocky  Mountains.  The  spaces  enclosed 
between  the  main  trunk  and  branches  of  this  immense 
system  of  mountains  are  several  hundred  miles  wide,  and 
their  surface  is- elevated  5000  feet  or  6000  feet  above  the 
sea-level,  as  in  the  Utah  lake-basin,  the  Nevada  territory, 
and  the  plateau  of  Anahuac,  or  southern  Mexico,  which 
last  has  an  elevation  of  6000  feet  to  8000  feet,  and  has 
therefore  a  temperate  climate  within  the  tropics. 

An  outline  merely  has  been  given  of  the  western  high- 
land region  of  North  America.  The  eastern  highlands  of 
this  continent  are  mainly  constituted  by  the  Alleghanies 
or  Appalachi^  system  of  mountains,  with  their  dependen- 
cies, which  ate  of  no  great  height,  the  Black  Mountain,  or 
Mount  Guyot,  in  North  Carolina,  bemg  the  highest,  at 
6476  feet;  but  they  extend  nearly  2000  miles,  from  the 
Gulf  of  St  Lawrence  to  the  Gulf  of  Mexico,  having  a  gene- 
ral direction  from  north-east  to  south-west  The  strip  of 
land,  one*  or  two  hundred  miles  wide,  between  these  moun- 
tains and  the  Atlantic  coast,  b  of  the  greatest  historical 
interest,  as  it  includes  the  seats  of  all  the  older  English 
settlements  on  this  continent,  which  seems  destined  for 
the  grandest  dwelling-place  of  our  nation.  North  of  the 
Gulf  of  St  Lawrence,  through  the  peninsula  that  terminates 
with  Labrador  between  the  Atlantic  and  Hudson's  Bay, 
the  Appalachian  system  of  mountains  is  continued,  or 
resumed,  in  a  ran^e  called  the  Watchish,  only  1500  feet 
high,  but  in  the  severe  cliniate  of  that  region  covered  with 

wpetual  snow.    The  Alleghanies,  south  of  the  St  Law- 


rencia,  including  the  Green  MountainB  d  Vermont  and  the 
White  Mountains  of  New  Hampshire,  are  not  so  mm^  t 
chain  of  mountains  as  a  long  plateau,  crasted  bj  seveial 
different  ridges,  and  intersected  by  wide  vaUeys  of  cost* 
siderable  elevation,  bat  altogether  on  a  much  amaUer  acale 
than,  the  highlands  of  Western  Ammeiw  East  of  the 
river  Hudson  the  mountains  are  chiefly  giBoitic,  with 
rounded  summits,  often  covered  with  turf  or  moaa  to  Uie 
top;  they  assume  a  more  reguUtf  formation  in  Pesn- 
sylvania,  Virginiai  and  North  Carolina^  bat  again  dedine 
and  break  into  detached  groups  in  approaching  their 
southern  extremity  in  Alabama.  Next  to  the  anmmit  in 
North  Carolina,  which  is  named  above,  Moun»  Waahingtoo 
in  New  Hampshire  stands  pre-eminent,  with  an  ahiUidtof 
6428  feet  The  scenery  of  these  "  White  Mountains  s 
very  striking,  especially  where  the  Baco  river  cleaves  its 
way  through  the  barrier  of  granite  by  a  cutting  two  miks 
long,  in  one  place  only  22  feet  wide,  between  lofty  pre> 
cipitous  walls.  It  is  in  the  '*  Green  Mountains,"  aucceed- 
ing  these  to  the  west,  and  giving  their  name  in  French  td 
the  neighbouring  State,  that  the  prevalent  form  becomei 
that  of  round  humps  on  a  broad  base,  with  firs  or  shrubs 
growing  on  the  slopes,  and  with  scanty  grass  or  lichens  oa 
Uie  summits.  Both  Uiese  two  contrast^  gronpe  oi  New 
England  mountains  enter  the  State  of  Massachusetts  from 
the  north;  the  Hoosac  and  Taconic  extensions  of  the  Greei 
Mountains  rise  on  the  west  side,  while  the  White  Monzi- 
tains  are  continued  by  those  of  which  Mount  Holyoke  scJ 
Wachusett  are  the  most  conspicuous;  and  between  thdr 
parallel  ranges  is  the  Connecticut  river,  with  the  Hooa- 
tonic.  Mount  Tom,  and  Blue  Hills  to  overlook  its  Iots 
course.  These  features  of  the  country,  though  of  far  lea 
physical  importance  than  the  towering  peaks  of  Colondd 
and  California,  will  always  be  associated  with  the  genuiu 
traditions  of  English  rural,  domestic,  and  social  life,  tzaDS* 
pUmted  to  the  New  World  in  the  17th  centuiy,  and 
defended  by  a  long  struggle  against  stem  nature  sod 
savage  men  in  the  early  age  of  the  American  cotoniss. 
The  natural  boundary  separating  New  England  from  the 
great  and  more  modem  State  of  New  York  is  that  noUe 
river  the  Hudson,  rising  in  the  Acirondack  Monntaioa, 
near  Lake  Champlain  and  the  waters  of  the  St  Lawrence, 
but  pouring  its  beautiful  and  useful  stream  directly  soath, 
to  the  greatest  of  American  commercial  ports  and  dues. 
This  river  passes  close  by  the  Catskill  and  Shawanguak 
Mountains,  from  which  is  continued  the  general  dktribi^ 
tion  of  the  eastern  American  highlands  along  the  Atlantic 
states,  but  with  a  more  westerly  declination  from  the  coast, 
running  through  Pennsylvania,  West  yiig;inia,  the  bonkxs 
of  Tennessee,  and  North  Carolina,  the  upper  parts  of 
Georgia  and  Alabama.  It  is  in  Virginia  that  the  All::- 
ghanies  have  their  greatest  breadth,  which  is  about  l^J 
miles.  They  rise  highest  in  North  Carolina  and  Tenne^ee, 
and  subsequently  keep  up  a  distinct  line  of  position,  acros 
the  cottourgrowing  States,  betweer  those  of  the  Atlanbe 
seaboard  and  those  of  the  Lower  Mississippi.  This  cir- 
cumstance, it  may  be  remarked,  has  had  most  impoitaat 
effects  on  the  political  and  military  events  of  late  yean, 
in  the  results  of  the  attempted  secession  of  the  slavehc^ 
ing  States  f xx>m  the  Union.  Another  feature  of  physical 
geography,  which  probably  conditioned  the  es^lier  stag^ 
of  that  momentous  civil  struggle,  in  the  disputes  relating 
to  the  Missouri  compromise  and  to  the  admission  of  Kansas 
as  a  free-soil  State,  is  the  exijitenee  of  the  Ozark  range  of 
mountains.  These  stand  in  the  middle  of  the  great  Mis- 
sissippi  valley,  stretching  across  from  northern  Texas  to 
Arkansas  and  the  confluence  of  the  Missouri  with  the 
Mississippi  By  the  elevation  th^  give  to  the  aozl,  in 
latitudes  between  30*"  and  40  j  as  well  as  i^  the  nised 
table-land  of  New  Mexico  ana  Arizona  farther  west,  the 
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am  of  United  StaW  temtory  stdtable  for  cotton  planta- 
tions and  for  alave  labour  was  eo  far  limited,  and  confined 
to  the  sliores  of  tlie  Golf  of  Mciico  and  the  Atlantic  sea- 
board.   At  the  same  time,  in  the  latitudes  north  ot  these, 
between  40**  and  50^  the  whole  vast  prairie  region  from 
the  Ohio  to  the  Rocky  Mountains  was  adapt^  to  the 
growth  of  com,  while  it  had  such  continuity  and  unifor- 
mity of  surface,  and  was  so  pervaded  by  the  grand  river- 
system  of  this  middle  plain  of  North  America,  that  it 
could  not  well  undergo  political  divisioa     The  entire 
West  being  thus  secured  to  the  Union,  and  the  better 
part  of  the  South  being  thus  rescued  from  the  c^e^  of 
Negro  slavery,  by  the  moulding  hatid  of  nature  in  planning 
the  distribution  of  mountain  ranges  and  the  level  ground 
all  over  this  continent,  we  may  consider  that  the  poHtical 
and  social  destinies  of  the  great  English  Republic,  vindi- 
cated in  the  civil  war  from  1861  to  1865,  were  predeter- 
mined in  the  formation  of  the  land 

The  North  American  continent  affords  an  interesting 
study  of  the  geological  changes  and  acfjustments,  by  whi(£ 
the  mighty  work  of  preparation  for  what  promises  to  be  a 
noble  development  of  humanity  waa  slowly  effected  in 
the  remote  epochs  of  the  past    The  oldest  sedimentary 
rocks  anywhere  found  on  the  globe  are  those  which  under- 
lie the  whole  of  Canada,  New  Brunswick,  and  Newfound* 
land,  the  I^brador  peninsula,  and  the  country  north  of 
lioke  Superior,  perhaps  also  the  less  explored  regions  of 
tiie  far  north-west  towards  the  Arctic  Sea.    This  series, 
darned  the  Laurentian,  from  the  St  Lawrence  river,  is  {mt- 
eeived  to  exist  in  Europe  only  in  a  few  scaftered  instances, 
in  the  Hebrides,  and  in  Norway  or  Sweden.  .  In  North,' 
America  it  occupies  the  most  extensive  areas;  the  thick- 
ness of  its  beds  is  estimated  by  Sir  William  Logan  at 
30,000  feet;  it  rises  to  hills  or  mountains  4000  feet  high, 
and  in  the  deep  gorge  of  the  Saguenay  river,  forms  per- 
pendicular diffis  of  1500  feet.  •    Only  one  foesil  animal, 
wiiich  has  been  call^  the  Eoxoon  Canadense,  has  been  dis- 
ecnrered  to  have  left  its  trace  in  this  most  ancient  bottom 
of  the  primeval  ocean;  it  was  one  of  the  Foraminifera, 
which  covered  its  gelatinous  body,  with  a  thin  crust  ci 
carbonate  of  lime,  having  numerous  holes  or  pores  for  the 
cuQQis4on  of  its  filament-members,  with  which  to  feel  and 
to  feed  outsida    Next  to  the  Laurentian,  but  with  a  vast 
unknown  interval  of  time,  comes  the  Huronian  or  Lower 
Cambrian  series.    It^ii  suggested  by  geologists  that,  as 
the  vast  leyel  bed  of  the  Laurentian  sea  was  cracked  fay 
internal  changes  of  the  efiffth's  density,  these  cracks  threi^ 
ap  certain  ridges  along  the  sur&ce  of  the  present  con- 
tdnent,  which  liad  ft  foundation  for  the  principal' mountain 
ranges  we  hare  described.  '  At  the  borders  and  extremities 
of  these  mountain  ranges,  it  is  ^dent  that  there  were 
intensi  volcanic  eruptions,  ptrodudng  great  quantities  of 
kt-va  end   conglomerate,  basalt,  greenstone,   and   other 
f oxToations  resulting  from  igneous  action.     The  northern 
slioies  of  Lakes  Huron  and  Superior  exhibit  results  of  this 
Icxnd;  but  it  is  in  the  table-lands  between  the  Boeky 
BdCoimtains  and  the  west  coast  ranges,  as  in  the  singular 
[arva  beds  near  the  Klamath,  on  &e  frontier  of  Oregon 
KXid  North  Oalif omia,  that  volcanic  forces  have  made  their 
ttrongest  marln  on  the  earth.    On  the  eastern  side  also  of 
:]xe  grand  Cordillera,  between  the  sources  of  the  Missouri 
bz&<l  of  the  TellowEtone  rivers,  is  a  wonderful  r^on  of 
Mailing  springs  or  geysers,  of  sulphur  beds  and  other 
tsLtnial  curiosities,  which  have  recently  been  described  by 
>c  Hayden,  of  the  United  States'  Government  Survey. 
70  ep^k  more  generally  of  the  local  arrangement  of  dif- 
erent  geological  formations,  it  may  be  remarked  that 
T^^talline  rwikB  are  spread  over  the  western  parts  of  North 
kjcnericay  from  Alaska  to  Nicaragua,  and  over  the  most 
toxtiiem  parts^  also  including  Greenland;  bat  some  of  | 


later  date  are  found  in  the  eastern  or  Appalachian  range, 

consisting  of  felspathic  gneiss  and  quartz  rocks,  mingled 

with  talcose  and  chloritic  schists.     The  Pal«02oic  forma* 

tions  occupy  that  middle  part  of  the  continent  which  liea 

between  the  Rocky  Mountains  and  the  great  lakes,  ae  well 

as  the  shores  of  Hudson's  Bay,  and  some  portions  of  the 

Atiantio  coasts.    With  reference  to  ihe  Lower  Silurvm  or 

Siluro-Oambrian  period,  it  is  abundantiy  illustrated  by  the 

Trenton  and  associated  limestone^  which  &n  be  traced 

over  40^  of  longitude,  their  beds  consisting  entirely  of 

dihrti  of  coral,  shells,  and  crinoids,  from  the  shdlow 

inland  sea,  teeming  with  aniz(ial  life,  that  once  filled  the 

whole  level  space  between  the  Alleghanies  and  the  Bocky 

Mountains,  separated  by  these  ridges  from  the  Atlantio 

and  Pacific  Oceans,  and  sheltered  from  the  cold  Arctio 

currents  by  the  northern  Laurentian  highlands     This 

space,  whidi  is  now  the  central  plain  of  North  America, 

comprising  the  prairies  and  the  Mississippi  valley,  was  then 

a  coral  sea  with  archipelagos  of  volcanic  isles,  resembling 

that  of  Australasia  in  the  South  Pacifia    The  next  forma* 

tion  succeeding  the  Silurian  presents  immdnse  deposits  of 

sandstone  and  shale  from  the  muddy  waten  troubled  by 

subterranean  motions;  this  is  the  Devonian  formatioi^ 

which  in  America  has  been  called  the  Erian,  on  account*of 

the  greait  devebpmeiit  of  such  beds  south  of  Lake  Erie. 

The  deposits  of  this  period  in  the  western  continent  are 

«tated  to  be  16,000  feet  in  thickness.    They  include  the 

diff  limestones,  studded  with  cakareons  corals  of  great 

sise  and  beimty  of  shape,  noticed  by  Sir  Charles  Lyell  al 

the  falls  of  the  Ohio,  near  Louisville;  these  limestones  are 

estimated  to  extend,  as  an  ancient  coral  reef,  over  500,000 

sq[aare  miles  of  the  American  middle  plain,    hi  the  State 

of  New  York  and  in  Western  Canada  there  is  the  comi* 

f  erous  lime^to^e,  in  ^hich  the  imbedded  corals  have  been 

replaced,  in  the  cavities  they  once  filled,  by  flinly  horn* 

stbnes  which  present  the  perfect  coral  forms,  as  thongh 

cast  in  a  mould,     hi  the  Carboniferous  dge  the  great 

internal  sea  of  the  continent  wae  slowly  changed  into 

swampy  flats  and  shallow  hikes  or  creeks,  and  gradually 

filled  with  ^  rank  vegetable  growth,  afterwards  buried 

.under  later  marine  deposits  and  pressed  into  the  existing 

coal-beds.     Of  thu  poiod  there  are  very  extensive  d^ 

velopments  throughout  the  eastern  half  of  the  great  middle 

plain  to  the  Alle^anies.    This  portion«of  America  seems 

to  hare  beea  land,  covered  with  th^  forests  of  that  period, 

while  the  western  half  of  tiie  middle  plain,  a  northwaiinl 

extension  of  the  Gulf  of  Mexico,  was  still  under  water. 

As  the  eastern  half  of  North  America,  between  the  Mis* 

sissippi  and  the  Atlantic,  was  thus  in  the  Carboniferous 

era  well  raised  out  of  the  sea^  it  exhibits  no  traces  of  the 

succeeding  Pehnian  age,  such  as  we  find  in  Europe.    The 

earliest  periods.also  of.  Mesozoic  time  have  failed  to  leave 

any  reoord  here^  but  their  formations  appear  towards  the 

western  range  of  mountains  in  what  was  the  bed  of  a 

Mediterranean  Sei.    It  is,  however,  the  Cretaceous  (^stem, 

with  its  chaiacteriitio  greensand,  its  sands,  days,  marls, 

and  soft  grey  limestones,  that  occupies  most  space  in 

Western  America,  between  the  meridiims  of  U7^  and  112^^ 

These  strata,  overlaid  sometimes  by  those  of  the  Tertiary 

periods,  extend  through  the  counti^  up  the  Missouri,  the 

Platte,  the  Arkansas,  and  the  Bed  Biver,  to  the  Bocky 

MoTintains;  they  also  form  parts  of  tiie  plains  enclosed  by 

different  mountain  ranges  beyond  the  CordilleRL    Along 

the  eastern  side  of  the  Appalachians  there  is  a  broad  belt 

of  the  Cretaceous  formation,  stretching  from  the  Delawaie 

^ross  the  upper  parts  of  Virginia,  Carolina,  Georgia,  and 

Alabama.    Among  the  fossil  animal  remaqiB  disooverecL  in 

this  formation  in  North  America,  which  are  enomented  in 

a  separate  list,  one  of  the  most  remarkaliJe  is  that  of  thi 

Mosasaums,  a  combination  of  .the  serpent  with  the  lund 
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forat,  flometimes  80  feet  in  length,  and  of  aquatic  habits. 
The  Tertiary  depositd,  including  Uie  boulder  clay,  prevail 
chiefly  along   the   seaward  districts,  from  Long  Island, 
above  New  York,  to  the  peninsula  of  Florida,  and  around 
the  shores  of  the  Mexican  Gulf,  and  likewise  on  the  Pacific 
shore  from  Lower  California  to  Vancouver  Island,  also  in 
some  detached  instances,  as  in  Nebraska,  in  the  midst  of 
the  interior  plain.     The  newer  Pliocene  is  met  with  in  the 
southern  part  of  Maine,  and  on  the  shores  of  Lake  Cham- 
plain.  '   The  drift  formation  lies  mostly  north  of  40°  lati- 
tude.    Alluvial  deposits  are  of  great  amount  from  the 
large  rivers  and  lakes,  especially  in  the  delta  of  the  Missis- 
sippi, which  has  an  ai-ea  of  13,600  square  miles,  and  must, 
by  Sir  Charles  Lyell's  reckoning,  have  taken  67,000  years 
for  its  composition,  at  the  rate  of  the  bringing  down  of  solid 
matter  by  that  mighty  river. 
^enU.        xhe  mineral  products  of  North  America  are  of  unequalled 
richness  and  variety.     Qold  is  abundant,  to  a  proverb,  in 
California,  and  likewise  in  Nevada  and  Montana.     It  is 
also  found  in  British  Columbia^  Mexico,  Central  America, 
and  Canada,  and  sparingly  in  Virginia  and  South  Caro- 
lina.    Silver  is  obtained  from  Mexico  in  larger  quantities 
than  from  any  other  country;  it  is  supplied  also  by  Cali- 
fornia and  by  Honduras,  and  a  vein  of  this  metal  is  worked 
in  Newfoundland.     Great  masses  of  ahnost  pure  copper 
are  found  in  the  Huronian  rock  strata,  the  north  and  east 
shores  of  Lake  Superior  being  the  richest  of  copper-mining 
regions;  while  New  York  State  and  Indiana  possess  a 
share  of  the  same  metal,  and  it  is  found  among  the  wes- 
tern mountains  in  different  countries  from  British  Columbia 
to  the  isthmus.     The  iron  ores  of  Pennsylvania,  and  those 
of  Canada,  including  New  Brunswick,  are  of  the  greatest 
importance;  the  former  are  rendered  more  available  by 
their  occurring  close  to  the  beds  of  bituminous  coal,  giving 
materials  for  the   manufacturing  industry  of  Pittsburg; 
while  anthracite  coal  is  obtained  from  the  eastern  disti^cts 
of  Pennsylvania.      It  is  estimated  that  one-third  of  the 
tot&l  area  of  this  State  is  occupied  by  coal-fields,  which 
can' scarcely  be  exhausted.     Leaid  is  found  in  Wisconsin, 
Illmois,  and  Missouri,  in  New  York  State,  in  Canada,  in 
California,  and  in  Central  America,  as  well  as  quicksilver ; 
white ^zinc  is  got  from  Arkansas  and  New  Jersey ;  both 
Canada  and  Mexico  produce  tin.     Reverting  to  the  subject 
of  coal,  as  having  an  intimate  economic  connection  with  all 
metallic  wealth,  it  shoidd  be  observed  that  the  united  area 
of  all  the  coal-fields  in  the  United  States  is  estimated  at 
190,000  square  miles,  exceeding  twentyfold  those  of  Europe. 
The  chief  of  these  coal-fields  are,  first,  the  Appalachian, 
extending  f roni  the  Susquehanna,  in  Pennsylvania,  to  the 
Tuscaloosa,  in  Alabama,  along  the  west  side  of  the  Alle- 
ghany Mountains;  the  area  of  this  coal-field  is  70,000 
square  miles,  and  its  greatest  thickness  2500  feet ;  secondly, 
the  coal-field  of  Michigan*  about  the  centre  of  that  State; 
thirdly,  ihe  extensive  coal-field  between  the  Ohio  and  the 
Mississippi,  across  the  States  of   Indiana  and  Illinois; 
la.stly,  the  Iowa  and  Missouri  coal-field,  which  occupies  a 
large  space  in  the  very  centre  of  the  continent     Coal  is 
found  also  in  Nova  Scotia,  in  British  Columbia,  and  Van- 
couver Island,  and  wherever  the  Upper  Palaeozoic  strata 
prevail  in  the  geological  structure.     But  in  the  vast  extent 
of  British  American  territory  north-west  of  Lake  Superior, 
around  Lake  Winnipeg  and  up  the  Saskatchewan  river, 
even  as  far  as  the  Peace  river,  in  latitude  56'  N.,it  may 
be  expected  that  manufacturing  as   well  as  agricultural 
prosperity  will  result  from  the  use  of  immense  stores  of 
natural  wealth  existing  in  the  soil  of  that  long-neglected 
land,  which  is  now  proved  to  have  a  climate  not  more 
severe  than  the  inhabited  provinces  of  Canada.     The  iron 
and  copper,  more  especially  of  the  Canadian  Dominion, 
wjU  employ  and  enrich,  in  all  probability,  at  eoOie  future 


period,  a  nation  that  may  beoome  greater  in  msieral 
resources  than  the  moet  powerful  kingdoms  of  Europe. 
In  view  of  these  prospects  from  the  working  of  the  useful 
metals,  by  the  aid  of  .that  most  useful  product  of  the 
earth  which  supplies  heat  and  mechanical  force  to  the 
service  of  human  industry,  we  may  regard  the  CahfomiaQ 
gold-fields  as  a  matter  of  secondary  importance.  Thev 
have  indeed  been  surpassed  by  the  productiveneaB  of  thc^e 
in  Australia  and  New  Zealand 

Nine-tenths  of  North  America  lying  under  the  teDpe> 
rate  zone,  the  climate  follows  a  different  law  from  what  is 
observed  in  the  southern  peninsula,  and  presents  more  strik- 
ing contrasts  with  that  of  the  best  known  parts  of  the  Old 
World."  The  long,  narrow  r^on  now  denominated  CecL*^ 
America,  which. connects  the  two  great  divisions  of  the  etc  - 
tinent,  stretching  from  Panama  to  Tehuantepec,  baa  ii 
general  a  very  humid  atmosphere;  but,  for  a  tropical  caui 
try,  it  must  be  only  moderately  hot^  as  every  part  of  it  is 
within  a  small  distance  of  the  sea.  At  Ve/a  PSaz  the  v^-^ 
fall  during  nine  months  of  the  year.  Mexico  is  hot,  moist, 
and  unhealthy  on  the  low  coasts ;  but  two-thirds  of  its  &k^ 
comprising  all  the  populous  districts,  consist  of  t&ble-U&j, 
from  5000  to  9000  feet  in  height  In  cooseqaence  of  this 
singular  configuration  of  its  surface,  Mexico,  though  cbif  iy 
within  the  torrid  zone,  enjoys  a  temperate  and  equable  c> 
mate.  The  mean  heat  at  the  capital,  which  ib  7400  {^ 
above  the  sea,  is  621",  and  the  difference  between  dr 
warmest  and  coldest  months,  which  exceeds  30^  at  Loscviu 
is  here  only  about  12^;  but  the  atmosphere  is  defidest  n 
moisture,  and  the  country  suffers  from  drought.  Bcj.c. 
the  parallel  of  24'  N.  the  western  shores  are  hot  and  aj>i 

In  the  extensive  region  lying  between  the  paralld»  c: 
30**  and  50**  N.,  which  comprehends  three-fourths  cf  ti 
useful  soil  of  North  America,  we  have  three  welkzari^rd 
varieties  of  dimate,  that  of  the  east  ooest^  the  west  ocn, 
and  the  basin  of  the  Mississippi  On  the  east  coast,  fr::: 
Georgia  to  Lower  Canada,  the  ifiean  temperature  d  ti- 
year  is  lower  than  in  Europe  by  9°  at.  the  latitude  d  ^1\ 
and  by  12^*"  at  the  latitude  of  50^  according  to  Humboic'.s 
calculation.  In  the  next  place,  the  range  of  the  tbem 
meter  is  much  greater  than  in  Europe,  the  sonuner  hu^ 
much  hotter  and  the  winter  much  colder.  At  Quebec  d 
temperature  of  the' warmest  month  exceeds  that  c^  ti: 
coldest  by  no  less  than  60|^  of  Fahr.;  while  at  Fans,  wL  h 
is  nearly  under  the  same  latitude,  the  differ^ice  is  oolj  31' 
In  the  third  place,  the  climate  undergoes  a  mors  rsf^ 
change  in  Ameaca  as  we  proceed  from  soath  to  sootK  t 
degree  of  latitude  in  the  middle  of  the  temperate  zone  ]x> 
ducing  a  decrease  of  annual  temperature  of  1^-13  Fsh. 
in  Europe,  and  of  1*^*57  Fahr.  in  America.  The  cooparisss 
ia  greatly  to  the  disadvantage  of  America  when  made  a 
this  form;  but  when  the  east  coasts  of  the  two  contiLesis 
are  compared,  the  case  is  altered ;  the  Old  World  isU^ 
to  have  no  superiority  over  the  New,  for  Pekin  has  f*.l 
colder  winters  and  warmer  smnmers  than  Philad^pba, 
which  is  under  the  same  latitude.  It  is  the  west  cosisi  of 
the  new  continent  which  ought  to  exhibit  the  <'1iTr«i#'  d 
Europe ;  and  from  the  observations  made,  we  have  ressaiz  to 
believe  that  it  is  quite  as  mild  and  ^uabl&  At  the  Broub 
of  Columbia  river,  in. latitude  46^^  N.,  it  appears  tha: 
the  mean  heat  of  the  warmest  month  was  about  62*^  Fshi.,  d 
the  coldest  about  36°,  and  of  the  whole  year  51*.  Nc* 
the  place  is  under  the  same  latitude  with  Quebec,  where  the 
snow  lies  five  months,  and  the  mean  temperature  during 
the  three  winter  months  is  18^  below  the  fieesing  pdii. 
This  single  circumstance  marks  emphatically  the  contnst 
in  the  climate  of  the  east  and  west  coasts  of  North  Aeksics. 
But  the  mouth  of  Columbia  river  is  also  under  the  gg^^ 
parallel  with  Nantes  at  the  mouth  of  the  Loire;  and  we 
have,  therefore,  good  grounds  to  conclude  that  the  va£ 
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coast  of  America,  in  the  middle  latitudes,  has  nearly  as  mild 
^nd  equable  a  climate  as  the  west  coast  of  Europe.  The 
climate  of  the  great  central  valley,  or  basin  of  the  Mississippi, 
has  a  considerable  affinity  to  that  of  the  east  coast.  It  was 
long  a  matter  of  dispute  in  what  the  difference  between  the 
two  consists,  but  this  seems  at  last  to  have  been  clearly 
settled  by  the  meteorological  registers  kept  at  the  military 
posts  of  the  United  States.  From  a  comparison  of  four  of 
these  registers,  from  posts  near  the  centre  of  this  great  val- 
ley, with  others  kept  on  the  Atlantic  coast  in  the  same 
latitudes,  it  appears  that  the  extremes  of  heat  and  cold 
in  the  basin  of  the  Mississippi  are  from  5"*  to  6*  higher 
and  lower  than  on  the  coasts  of  New  England.  The  pro- 
portion of  fair  weather  to  cloudy  is  as  5  to  1  in  favour 
of  the  east  coast.  Thp  climate  of  the  interior,  therefore, 
exhibits  in  still  greater  excess  those  extremes  of  tem- 
perature which  distinguish  the  eastern 'coast  of  this  con- 
tinent from  the  western,  and  from  the  shores  of  Europe. 
The  fourth  r^ion  of  extra-tropical  America  includes 
the  parts  beyond  Mount  St  Elias  on  the  west  coast, 
and,  in  the  interior,  the  plains  extending  from  the  50th 
parallel  to  the  Polar  Seas.  The  intensity  of  the  cold 
in  this  tract  of  country  is  scarcely  equalled  by  anything 
t)iat  is  known  under  the  same  parsdlels  in  Northern  Asia. 
The  northernmost  spot  in  America  where  grain  is  raised  is 
at  Lord  Selkirk's  colony,  on  Red  River,  in  latitude  SO**. 
Wheat,  and  also  maize,  which  requires  a  high  summer 
heat,  are  cultivated  here.  Barjey  would  certainly  grow 
as  far  north  as  Fort  Chippewyan,  in  latitude  68J^  where 
the  heat  of  the  four  summer  months  was  found  by  Captain 
Franklin  to  be  4  higher  than  at  Edinburgh.  There  is 
even  reason  to  believe,  that  both  this  species  of  grain  and 
potatoes  might  thrive  as  far  north  as  Slave  Lake,  since  the 
spruce  fir  attains  the  height  of  50  feet  three  degrees  farther 
north,  at  Fort  Franklin,  in  latitude  65*.  These,  however, 
are  low  and  sheltered  spots;  but  in  this  dreary  waste 
generally,  it  will  not  be  found  practicable,  Ve  suspect,  to 
carry  the  arts  of  civilised  life  beyond  the  GOth  parallel; 
and  the  desirable  country,  capable  of  supporting  a  large 
population,  and  meriting  the  name  of  temperate,  can 
scarcely  be  said  to  extend  beyond  the  5 2d  parallel  At 
65°  the  snow  covers  the  groimd  in  winter  to  the  depth  of 
only  two  feet,  but  small  lakes  continue  frozen  for  eight 
months.  The  sea  is  open  only  for  a  few  iVeeks,  fogs  darken 
the  surface,  and  the  thermometer  in  February  descended  in 
one  instance  to  viinus  58°,  or  90°  below  the  freezing  point. 
At  Melville  Island,  under  the"  75th  parallel,  such  is  tne 
frightful  rigour  of  the  chmate,  that  the  temperatufe  of  the 
year  falls  1°  or  2°  below  the  zero  of  Fahrenheit's  scale.  It 
is  a  peculiarity  in  the  climate  of  America,  that  beyond  the 
parallel  of  50°  or  52°,  it  seems  to  become  suddenly  severe 
at  both  extremities.  At  the  one,  summei*  disappears  from 
the  circle  of  the  seasons;  at  the  other,  winter  is  armed 
with  double  terrors. 

The  zoology  of  America  is  especially  interesting,  on 
^  account  of  the  contrast  which  exists  between  the  faunas  of 
the  north  and  south  portions  of  the  continent — a  contrast 
which  is  especially  exhibited  in  the  case  of  the  Mammalia. 
The  zoological  province  which  naturalists  mark  off  as  con- 
stituted by  South  America  and  part  of  Central  America 
has  been  termed  the  neotropical  region, /and  the  area 
which  has  the  nearest  relationship  to  this  is  the  Indian 
region.  As  regards  South  America,  the  Andes  have 
the  highest  value  as  zoological  boundaries ;  next  to  them 
in  importance  are  the  rivers,  and  then  the  confines  of 
the  forest  region.  The  Quadrumana  are  well  represented, 
and  are  especially  characteiictic  of  the  forest  region 
which  principally  prevails  in  the  western  half  of  the  con- 
tinent. None  are  known  to  occur  on  the  west  side  of  the 
Andes  south  of  QoayaquiL    The  sub-ord^r  Flatyrhina  is 


peculiar  to  South  America,  and  so  far  as  research  has  yet 
extended,  it  is  not  known  even  to  have  existed  on  any 
other  area.  On  the  other  hand,  no  catarhine  or  Icmurine 
Quadrumana  have  yet  been  found  in  South  America.  Some 
of  the  lower  forms  of  monkey  appear  to  have  some  affinity 
with  the  LemuridiB,  which  occur  in  India,  Africa,  and 
Madagascar.  There  are  two  famihes,  viz.,  the  Cebidse  and 
HapaUdse,  all  the  members  of  which  are  strictly  arboreal 
in  habit».  Some  of  these  monkeys  are  the  most  highly 
developed  tree-cUmbers  known,  and  in  many  cases  they  rarely 
if  ever  descend  to  the  ground ;  and  since  the  monkeys  of 
South  America  have  never  been  seen  to  swim,  it  might  be 
expected  that  the  broad  streams  of  the  continent  effectually 
limit  the  distribution  of  certain  monkeys.  The  largest 
species  is  Lagothrix  Humboldtii^  so  that  as  a  whole  the 
American  monkeys  are  smaller  than  those  of  Asia  and  Africa. 
As  they  are  the  most  powerful  of  arboreal  Mammalia, 
they  rule  the  forests,  and  this  may  in  part  account  for  the 
scarcity  of  squirrels  in  this  region.  The  Cebidse  have  a  widtf 
range,  extending  from  the  south  of  Mexico  to  the  Uruguay. 
They  include  the  highest  forms  of  American  monkey,  and 
its  most  speciaUsed  representatives  are  those  which  have  the 
best  adaptation  for  hfe  in  trees,  as  may  be  exemplified  by 
Ateles,  with  its  long  limbs  and  prehensile  taiL  This  latter 
organ  serves  all  the  purposes  of  a  fifth  Hand;  the  under 
surface  is  bare  and  provided  with  tactile  papiUse,  so  that  a 
monkey  not  only  holds  by,  but  also  feels  with  it  It  is  oa 
mobile  and  flexible,  and  in  its  way  as  useful  to  this  genus 
of  monkey  as  is  the  trunk  to  the  elephant.  The  genus 
includes  numerous  species,  the  estimate  of  different  natural- 
ists varying  from  8  to  40,  but  about  10  species  have  been 
well  established.  Most  of  them  occur  in  Brazil  and  the 
Guianas;  but  each  species  generally  has  circumscribed 
hmits.  Thus  A,  paniscus  occurs  in  the  north-east  comer 
of  the  continent,  between  the  Rio  Negro  and  the  Amazon. 
On  the  south  side  of  the  Amazon  Its  place  is  taken  by 
another  species,  A,  marginatus,  A.  Bartlettii  occurs  on 
the  Upper  Amazon.  Brachyteles  is  represented  by  a  single 
species  in  South-East  Brazil  Several  species  of  Lagothrix 
have  been  described,  although  perhaps  all  are  but  varie- 
ties of  but  one  species.  L,  Humholdtii  is  confined  to 
the  Upper  Amazon,  w^est  of  the  Rio  ^egro,  and  in  some  of 
the  contiguous  valleys  of  the  Orinoco  basin.  Mycetes  baa 
six  species,  ranging  from  Guatemala  to  South  Brazil.  M, 
smicvius  occurs  on  the  north  side  of  the  Lower  Amazon ; 
M,  caraya  on  the  Upper  Amazon ;  and  M.  hdzehuth  is  the 
species  which  occurs  near  Para,  and  south  of  the  Lower 
'Amazon.  All  the  above  genera  have  prehensile  tails,  with 
bare  under  surfaces.  Nycti  pithecus,  with  three  orf our  species, 
occurs  in  the  upper  portions  of  the  Rio  Negro,  Amazon, 
and  Orinoco  basins.  Callithrix  ranges  over  the  same 
ground,  but  also  extends  into  South-East  Brazil  Cnrysothrix 
occurs  throughout  tUe  northern  part  of  the  region.  The 
genus  Fithecia  (including  Brachyurus)*  is  represented  by 
about  12  species  in  the  Amazon  basin.  F.  irrorata  is 
confined  to  the  south  bank  of  the  Uppe^  Amazon ;  another 
species  only  occurs  on  the  north  side  to  the  west  of  the  Rio 
Negro.  P,  satanas  is  the  species  east  of  the  Rio  Negro,  and 
there  is  a  species  hmited  to  the  south  side  of  the  Upper 
Amazon.  The  family  Hapalidse,  or  marmosets,  has  about 
30  species,  belonging  to  the  genera  Hapale  and  Midas, 
which  range  throughout  the  forests  of  South  America. 
One  species,  //.  oediptts,  occurs  in  Costa  Rica,  but  this  is  the 
northemmopt  limit  of  the  family.  It  seems  that  the 
distribution  of  the  monkeys  is  restricted  to  the  areas  clad 
with  continuous  forests,  so  that  the  absence  of  monkeys  in 
the  Pampean,  Andisian,  and  Peruvian  sub-regions  is  mainly 
due  to  the  absence  of  continuous  forests.  It  is  also  notice- 
able that  the  sub-orders,  families,  and  genera  extend  over  the 
greater  portion  of  the  Brazilian  sub-region;   whereas  iii 
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many  instances  this  sab-region  is  parcelled  out  into  districts 
by  the  lai^ger  streams,  which  are  characterised  by  distinct 
species.  Hence  it  is  probable  that  the  continuousness  of 
the  forest  area  has  lasted  throughout  the  duration  of  those 
species,  bst  not  so  long  as  the  genera  have  existed ;  and 
that  those  species  which  occur  on  both  sides  of  the  Amazon, 
Bio  N^gro,  and  other  largo  rivers,  originated  at  an  earlier 
period  than  those  restricted  to  one  sida  The  want  of 
means  of  communication  with  North  America  would  account 
for  the  absence  of  monkeys  in  that  region.  Olir  space 
will  not  allow  of  our  dwelling  so  fully  on  the  other  orders, 
but  we  may  notice  that  the  arboreal  habit  is  strongly 
marked  in  many,  and  that  the  strictly  arboreal  groups  are 
frequently  represented  in  river-bounded  areas  by  distinct 
species.  It  often  happens  that  genera,  both  of  vertebrate 
and  invertebrates,  which  are  elsewhere  terrestrial,  are 
represented  in  the  Amazonian  forests  by  arboreal  species. 
Carnivofa,  The  Oamivoiado  not  present  so  marked  a  feature  as  regards 
distribution  as  the  monkeys.  The  fanuliea  Felida,  Camds, 
Mnstelid»,  and  Urside  are  represented ;  but  the  Hyssnidn 
and  Viverrid»  are  absent,  unless  Bas«uis  of  Mexico  be 
referred  to  the  latter  family.  The  Felid»  comprise  two 
groups,  one  formed  of  species  which  are  uniformly  coloured, 
tiie  other  of  those  which  are  striped  or  spotted.  Fdu  <mca, 
the  jaguar,  is  the  largest  feline  animal  of  this  region, 
and  ranges  from  La  Flata  to  Louisiana,  aixd  on  both  sides  of 
the  Peruvian  Andes.  The  puma^  or  F.  eoncohr  is  known 
everywhere  from  Patagonia  to  as  far  as  50**  or  60^  N.,  a 
range  from  north  to  south  of  about  110°,  which  is  probably 
greater  than  that  of  any  other  mammal.  F.  payeroa  occurs 
on  all  the  pampas  of  the  southern  portion  of  SouUi  America. 
F,  mUi$  and  F,  maerura  belong  to  South-East  Brazil ;  F* 
Ugrina  and  cdidogaOer  to  the  Amazon  basin;  while  F. 
pardalii,  F,  eyra,  and  F,  yapcmrcundi  range  from  Brazil 
to  Texas.  The  Canid»  family  is  represented  by  the  genera 
Icticyon  and  Canis.  The  former  comprises  but  one  spedes,- 
whlch  IS  confined  to  BrazO,  viz.,  /.  venatiem^  whidi  is  an 
abemmt  form  between  dogs  and  badgers.  The.  do^  com- 
prise C,  jubcUtts,  C.  cancrwontSf  G.  vkulus,  O,  fidvicaudtu, 
O,  caarofy  C.  mageUamcus,  and  one  or  two  otiier  species. 
The  Mustdidss  are  not  abundant»  there  being  only  a  few 
species  of  each  of  the  sub-families  Mustelines,  LutriiUBf  and 
Jfelincp;  and  among  others  Muddafrenata;  two  species  of 
GalietU,  a  genus  only  found  in  this  region;  Luira  ehilensU 
and  bragUienaU^  and  several  species  of  Mephitis  belonging 
,.to  the  sub-genus  Thiosmus. .  Of  Ursidas  there  occor  Ursus 
amaitua  in  Peru,  and  perhaps  Urtm  fntgUegus;  Procyon 
cancrivorWf  Navwiy  and  CercoUpUs,  The  last  two  genera 
are  characteristic  of  South  America.  Li  this  order  the* 
species,  with  the  exception  of  a  few  which  range  into  North 
America^  are  restricted  to  this  area ;  but  only  four  of  the 
eleven  genera  are  peculiar,  the  others  ranging  not  only  into 
North  America,  but  also  into  the  Old  World.  The  latter 
jrcnera  do  not  form  a  prominent  feature  in  the  fauna,  and 
the  species  have  probably  migrated  from  North  America  in 
comparatively  recent  times  from  a  geologicd  point  of  view, 
lu'  the  order  Artiodactyla  the  suborder  Buminantia  is 
jcepresented  by  a  few  species  only  of  Cervus,  belonging  to 
the  neotropical  sub-genera  Furdf  er,  Coa^us,  and  Blastocerus, 
and  even  these  oidy  occur  sparingly  in  the  open  tracts. 
There  is  nothing  to  represent  the  enormous  herds  of 
Antelopes  and  BovidiiQ,  which  are  so  characteristic  of  North 
^America  and  portions  of  the  Old  World.  Auchenia,  how- 
ever, is  a  chsuacteristic  genus  frequenting  the  Andes,  and 
is  interesting  on  account  of  its  being  the  only  genus  of 
Ruminants  which  b  confined  to  South  America.  It  is 
isolated  and  far  jdistant  from  Uie  other  members  of  the 
family  Camelid»,  which  are  now  special  to  Asia ;  but,  as 
we  slill  presently  find,  the  gap  in  distribution  and  structure 
Is  supplied  by  the  extinct  species  of  North  America.     The 


characteristic  genus  iDiootyles  is  the  sole  represeotatire  b 
South  America  of  the  sulnnder  Omnivon  and  (tf  the  tamily 
Suidae,  a  family  which  is  restricted  (natorally)  to  Um 
Neotropical,  ^Ethiopian,  and  Indian  regions.  AMtHer 
remarkable  genus  is  Tapirus,  which  represents  in  this  re^a 
the  elephants  and  rhinoceroses  of  the  Old  World.  Uool 
recently,  the  tapirs  of  Sumatra  and  the  Malay  Archipdbgo 
were  considered  to  belong  to  the  same  ge&ns,  bat  Dr  Gny 
has  proposed  that  the  latter  be  ranked  in  a  distinct  ge&c^ 
Rhinochoerus.  There  sire  several  species  of  Soatfa  AfflerioA 
tapirs,  viz.,  7*.  ammoanics,  T.  viUoius,  T,  LoKmUar^  f. 
RotUintif  and  perhaps  one  or  two  others  not  dptffirntnwi. 
An  allied  form  exists  in  the  isthmus  of  FiEmama}  imij 
JSlasmoynatkus  Bairdii,  which  is  considered  as  the  type  d 
a  distinct  sub-family.  There  are  no  true  Pn>boeddeaii8  in 
this  region.  The  order  Sirenia  is  represented  hythegeocs 
Manatus,  of  which  three  or  four  species  occor  in  the  Aoizs!! 
and  other  large  riv^  This  genus  is  remaricable  for  it! 
distribution,  aince  species  bebnging  to  it  frequent  the  freab* 
water  streams  of  the  opposite  coast  of  A£nca.  Seroal 
species  of  dolphins  and  porpoises  occur  in  the  la^iim; 
some  of  them  range  up  almost  to  their  soorces,  snd  an 
strictly  river  species,  being  unknown  in  the  adjoising  sen 
The  presence  of  these  oetaoeans  together  with  the  distuee 
of  the  shores  (several  miles)  and  the  high  waves^  input  to 
some  portions  of  these  rivers  a  more  or  lees  oceanic  upeet 
The  order  Bruta  is  abundantly  represented  in  this  regice,  of 
the  fauna  of  which  it  constitutes  themost  m^ked  peesliaiitf. 
MarsupialJsm  is  not  a  promiiient  feature  in  this  region,  bet 
its  presence  is  important^  because  it  now  occurs  no^toeeise 
out  of  die  Australian  r^on.  It  should  be  ohserredtittitbB 
connection  is  stronger  with  the  extinct  marsupial  fm  d 
Palsearctic  r^ons  than  with  the  living  one  of  Anstzilk 
The  fossil  and  living  mammalia  of  this  region  leea  ts 
indicate  that  at  present  our  knowledge  of  the  eztinek  &» 
is  very  fragmentary.  This  is  shown  in  vaiiooa  njL 
None  of  the  remains  can  be  definitely  assigned  to  in  oik 
period  than  the  Post-Pliocene,  The  r^on  was  eaeDtia^ 
the  same  as  at  present,  zoologically,  the  same  dnTWrtm^ 
groups  of  platyrhine  apes,  rodents,  cats,  dogp,  edentates,  lad 
opossums  being  represented ;  while  the  cataxhine  ipe^ 
insectivora,  oxen,  rhinoceroses,  and  other  groups  veie  a» 
duded,  or  at  any  rate  are  not  known  to  have  existed  is  it, 
so  that  its  isolation  from  the  other  zooiog^  i^;ioDs  iscit 
have  conmienced  before  the  Post-Pliooene  period.  Tiita» 
ordinary  development  of  large  forms  allied  to  the  sktiatsd 
ant-eaters ;  the  restriction  of  Jthe>  Toxndontia  amosgd  ^^ 
Post-Pliocene  mammab,  and  of  the  sabungnlated  Bodoa 
among  the  living  mammals  to  this  region, — these  and  ote 
facts  would  lead  the  paleeontologist  to  bdievethat  tbe  in 
must  have  been  inhabited  by  mammals  during  the  paio0 
which  preceded  the  Post-Pliooene,  as  fiar  bacl^  peikp^o 
the  Miocene  or  Eocene.  The  Toxodontia  indude  the  f^ 
of  Pachyderms  most  nearly  allied  to  the  Rodents,  vlale  ts 
subungolated  Rodents  are  those  of  the  order  which  appn*^ 
nearest  to  the  Pachyderms.  As  both  these  groups  o^ 
here,  and  here  only,  we  may  reasonably  expect  to  fin 
genera  partaking  of  the  general  features  of  both  ordssiB 
beds  of  an  earlier  geological  age  in  South  America.  '^ 
principal  genera  and  species  found  f ossO  in  this  n«gioe  vt 
the  following.    In  the  Argentine  Oonf ederadon  we  hm^ 


Macranchenia  jAtachonica. 
Glyptodon  spinicaodiiBi 

davipea. 

tubercdatoa 

pumilio. 

clavicaadatoa. 

davatoa. 

asper. 

elongatojB. 
Machairodos  neogs^ 


Felia  longifi^ODiL 
Oeuus  protdopex. 


Mephitia  piimsvii 
UrsoS  bonserensis. 
Myopotainii8  bomcrBDSia 
•ntiqinBL 


Lagostomos  angostideaL 
I  Caria  breviplicatiu 


200L0GY.] 

?4ffntheriiim  uaericannm. 
Mylodon  gigaatoos. 
gracilis. 

dfliwiniL 
Scefidothehnm  leptocephaln 
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Megalonyx  meridiozuliiw 

jeffenonL 
Equtia  carvideiu.  ' 

devillei. 
Toxodon  burmeiflteri 

owenii 
Mastodon  homboIdtiL 


Some  of  tbeste  also  occiir  in  Brazil,  where  species  have 
also  been  found  belonging  to  the  genera  Callithriz,  CebuSy 
Protopithecns,  Chlamydotherium,  Co&Iogenys,  Colodon, 
Dasypus,  Equtu  neogcBus,  Eqwu$  prinetpalis,  Euryidon, 
Heterodon,  Hoplophoms,  Myrmecophaga,  Nesodon,  Pachy- 
theiiam,  -.jid  Xenoms.  Remains  of  many  of  these  genera 
have  also  been  -fannd  on  the  banks  of  the  Rio  Negro  in 
Uruguay,  and  those  of  some,  such  as  Mastodon,  £quua, 
Auchenia,  d^c,  in  Ecuador.  As  spttce  forbids  our  dwelling 
upon  the  points  of  interest  which  these  fossil  'forms  present, 
we  pass  on  to  the  lists  of  the  extinct  faunas  of  North 
America. 

The  oldest  species  yet  found  in  North  America  belongs 
to  Dromatherium,  and  was  found  in  the  Triassic  beds  of 
Virginia.  Then  nothing  is  known  until  we  come  to  the 
Tertiary  deposits  which  were  fonned  in  lakes  along  the  base 
and  in  the  midst  of  the  Rocky  Mountains  and  neighbouring 
ranges,  and  in  the  marine  beds  which  lie  nearer  the  pre- 
sent sea  margin.  The  foUowing  lists  are  given  by  Dr 
Leidy,^  who  considers  the  oldest  beds  in  Nebraska,  which 
rest  on  the  Cretaceous  series,  as  of  Miocene  age.  They 
contain  TUanotheriumprouU,  Lophiodons,  and  several  other 
forms  which  would  induce  us  to  regard  them  as  Eocene. 
Ilowever,  we  follow  iiis  lists.     The  Miocene  species  are— 

Camivors.  ArtiodsctyU. 

Canide.  Saida. 

Amphicyon  vetos.  Eiotherium  ingens. 

gntcilia.  superbom. 

H^nodontidflB.  leidyanum. 

nyoenodon  horridas.  PerchcBros  probtis. 

cruentos.  Leptochoenis  spectabilis^ 

Kanobyus  percmnsi 
Anthrocothenda. 

Hyopotamua  americoniis. 
AnoplotheridiB.  ^ 

Titanothenom  proutL 
Perlssodactyla. 
Hhinooerotidub 
Rhinoceros. 
Hyrocodon. 
Tapiridse. 
Lophiodon. 
Solidun^pla. 
Andiitheriidni 
Anchitheriain. 
Anchip^s. 
Hypohippos. 
Parahippoa. 
Anchippodus. 
Bodentia. 
l^poridie. 

raleeolagns  baydeni, 
Castoridee. 

Palsocastor  nebrascensi^ 
MaridflB. 
Enmys  elegana. 
Insectirora. 
Srinacide. 

Leptictifl  baydeni 
Ictops  dakotensis. 
Omomys  carteii 


FelidsBL 

Drepanodon  (Maohairodas) 
prinuBvns. 
(Machairodas) 
occidentalis. 
Dinictis  felina, 
*Eaniinantia.         ^^ 
Oreodontida. 

Qreodon  colbertsoni. 
gnicilis. 
major. 

hybridns. 
bollatus. 
'MeiycochoBms  proprius* 
Leptaochenia  major, 
decora, 
nitida. 
AgriocliQeridiia. 
Agriochceras  antiqana. 
major. 
latmx>na. 
CimeUdsi 

Poebrotheriaro  wilsonL 
Protomeryx  hallL 
Sloschide. 

Leptomeryx  evinal. 
Artiodactyla. 
Snidee. 

ELotheriom  mortonL 

Since  this  list  was  published  numerous  genera  and  species 
have  been  discovered  in  Wyoming  and  other  districts  in  the 
far  west  from  what  appear  to  be  the  older  or  Eocene  group 
of  beds.  Amongst  liiese  the  most  remarkable  is  the  large 
Dinoceras  nUrdbilis^  an  animal  which  had  three  pairs  of 
horns*  and  which  was  intermediate  tn  character  between 
the  Proboscideans  and  the  Perissodactyles.  There  are  also 
*  Joum  Aead^Nat,  &»«  Philadelphia,  vol  vii      1869. 


several  generalised  forms  in  the  foregoing  lists,  which  present 
a  fauna  with  numerous  reQiarluible  features,  which  we  can 
only  briefly  allude  to.  It  is  quite  distinct  in  character 
from  the  present  South  American  fauna,  and  yet,  like  it,  it 
has  a  strong  Asiatic  fades ;  at  the  same  time  it  resembles 
in  many  points  the  older  Tertiary  fauna  of  Europe.  The 
occurrence  of  rhinoceroses,  camels,  and  musk-deer,  is  notice- 
able ;  but  its  great  feature  is  the  abundance  of  oreodonts 
(which  family  is  not  known  elsewhere)  and  of  equine  forms. 
The  Pliocene,  fauna  consists  of  the  following  genera  au4 
species  :^- 


CamiVora. 
Canidse. 
Caais  ssvns. 

temerarina. 
^afcr. 
baydeni 
Fclida. 
Pseadselnms  intirpidas. 
iSluiodon  ferox. 
Ursidie. 
Leptarctos  primus. 
Rftminantia. 
Oreodontidse. 
MerychyHs  elegans. 
medius. 
major. 
Camelide. 
Procamelos  robnstns. 

occiddntalia. 
gracilis. 
Homocamelas  caninoa. 
Megalomeryx  niobrarensis. 
Merycodus  necatos. 
Cervids. 
Cervus  warreni 

The  Post-Pliocene  forms 

Caroivora. 

Canid«. 

Canis. 

Felids. . 

FeUa. 

UrsidflB. 

Procyon  lotor. 

priscus. 
Ursns  amehcanus 
amplidena. 
Arctodon  phstinns. 
Mnstelids. 
Galera  macrodon. 
Ruminantia. 
Camelidn. 

Camebpe  kansaims. 
Cenride.    • 
Cenrus  virginianua. 
canadensis, 
tarandnsu 


Ruminantia. 
Antilopidx. 
Cosory  V  furcatasi 
Artiodactyla. 
guidae. 
Diootyles. 
Perissodactyla. 
Rbinooerotids 
Rhinoceros. 
Proboscideft. 
Mastodon. 
Elepbas. 
Solidungula. 
£qui<ue. 
nipparion. 
Protohippua 
MerychippiUb 
Eqnos. 
Rodentia. 
Castoridas. 
Castor. 
Hystricidas. 
Hystrix. 


Proboscideae. 
Mastodon. 
Elephaa. 
Solidangula. 
Equids. 
Hipparion  yennstonw , 
£quus  mi^or. 
fratemus. 
pacificus. 
conversidenSi 
tau. 
foasUis. 
Rodentia. 
Leporidse. 

Lepus  sylvatloa 
Sciundft. 
Arctomys  monax. 
Sciums. 
Castoridft. 
Castor  canadensis. 
Castoroides  ohioensis« 
Carids. 

,  HydrochoBrus  ssopi 
CnincbillidaB. 

Amblyrhi2a  innndata 
Muridre. 
Ncotoma  magister, 
Maisuptalia. 

Didelphys  viiginiana. 
Edentata. 

Megatherium  mirabils^ 
Megalonyx  jeflersoni. 


Oaprfda. 
Ovis  mammillaris. 
Ovibos  mosdhaiUs. 
bombifrona  * 
caTlfrons. 
BoTidflS. 
Bison  amerieanns. 
latifrons. 
antiqans. 
priscus. 
Artiodactyla. 
Suids. 
Dico^les  nasntns. 
Platygonus  oompressus. 
Perissodactyhi. 
Tapiridtt. 
Tapirus  americanus. 
haysii. 

Here  it  is  observable  that,  while  this  fauna  has  a  general 
resemblance  to  that  of  the  preceding  period,  most  of  the 
genera  are  distinct  Several  existing  genera  make  their 
appearance,  as  also  a  number  of  forms  which  appear  to  have 
migrated  from  South  America,  and  after  a  temporary  estab- 


validus. 
Megalocinus  rodens. 
Ereptodon  phscus. 
Myiodon  horlam. 
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lishment  to  have  disappeared.  One  remarkable  feataro 
is  the  abundance  of  norses,  mbich  is  such  that  North 
America  may  be  regarded  as  the  land  of  horses  during  the 
Pliocene  and  Post-Pliocene  period. 
K.  Amd*  The  existing  mammals  of  North  America  must  now  be 
ricft :  considered.  We  can  only  refer  to  a  few  of  the  more  con- 
Mammalia.  gp£^Qm  epedes  herei  South  America  has  numerous 
families  peculiar  to  itself,  but  North  America  has  none 
which  are  not  also  represented  in  South  America.  There 
are  numerous  representatives  of  the  CanidoB  or  dog  family, 
such  as  the  prairie,  Mexican,  and  maned  wolves^  and 
several  foxes,  of  which  the  Arctic,  common  American,  cross, 
ond  silver  foxes  are  of  high  commercial  value  on  account 
of  their  furs.  Amongst  the  cats  are  three  or  four  species 
d  lynx,  which  affoid  valuable  furs.  The  beaver,  though 
abundant  in  some  places,  is,  like  the  bison,  fast  diminish- 
ing before  the  encroaching  steps  of  the  colonists.  The 
giuzly,  the  blade,  kad  the  polar  bean  are  common  in  the 
more  mountainous  and  colder  regions  of  the  continent,  and 
are  much  hunted  by  the  fur  tradem  Bacoons  and  Yir- 
gnian  opossums  are  prevalent  in  the  south  portion  of  the 
United  States.  The  Rocky  Mountain  goat  reagoB  supreme 
«  amidst  the  rocks  in  inaccessible  fastnesses  of  the  Bocky 
Mountain  range;  while  the  rein-deer,  the  elk,  and  the 
wapiti  give  a  (£araeter  to  the  mammalian  fauna  of  tiie.more 
level  districts.  Further  details  respecting  the  mammals  of 
North  America  will  be  foxmd  under  the  names  of  the 
separate  countries;  and  those  who  wish  for  stfll  fuller 
information  may  consult  the  works  of  Lord,  Small,  MQUer, 
Harlan,  and  Allen  on  the  mammals  of  various  regions,  The 
Quadrwpedt  af  North  America  by  Audubon  and  Badunan, 
the  artides  by  Qilpin  in  the  publications  of  the  Institute 
of  Natural  Science  at  Halifax,  Adams'  Fidd  wad  Forett 
JtamhUiy  The  North-Witt  Pauage  \sj  Viscount  Milton  and 
Dr  Cheadle,  Morgan's  work  on  the  Beaver,  and  the  nume- 
rous reports  issued  by  exploration  expeditions. 
BUdi.  The  birds  of  America  are  veiy  numerous  in  almost  eveiy 

great  family.  The  researches  of  Wilson,  Charles  Luden 
Bonaparte,  Audubon,  Bichardson,  Dekay,  Blakiston,  Oai^, 
Oundlach,  Lord  Lawrence,  Sdater,  Salvin,  and  Bakd,  have 
beautifully  iUustrated  the  ornithology  of- North  America; 
while  those  of  Azara,  Humboldt,  Swainson,  Waterton, 
Edmonstone,  Darwin^  Landbeck,  Fhilippi,  Cass^i,  ^,  have 
.  thrown  great  light  on  that  of  South  America.  The  North 
American  spedes  of  birds  already  described  amount  to 
nearly  700 ;  the  spedes  of  South  America  are  over  2300 '; 
so  that  we  may  fairiy  estimate  the  ornithology  of  America 
to  indude  upwards  of  3000  spedes.  The  fossil  vemains 
deserve  particular  notice.  It  is  very  probable  that  the 
footprints  on  the  older  secondary  rocks  of  North  America 
are  those  of  birds.  A  large  number  of  remarkable  genera 
found  in  the  Cretaceous  rocks  have  recently  been  described 
l^  Professor  Marsh  and  others. 
Ophidii.  The  serpents  of  America  are  veiy  zdmierous,  and  in- 
clude amongst  others,  the  following  genera: — ^Tortrix, 
Calamaria,  Coronella,  Xenodon,  Heterodon,  Lycodon, 
Coluber,  Herpetodrjas,Psammophis,  Dendrophis,  Dryophis, 
Dipsas,  Tropidonotus,  Homalopsis,  Boa,  Elaps,  Trigono- 
cephalus,  Crotalus. 

Of  these  the  genera  Heterodon  and  Crotalus  or  rattle- 
snake are  entirely  peculiar  to  America,  and  the  latter  are 
by  far  the  most  deadly  of  serpents.  The  reptilia  of  North 
America  have  been  well  described  by  Dekay  and  Hol- 
brooke. 

The  North  American  saurians  bdong  to  the  genera 
Crocodile,  Alligator,  Anolis,  Skink,  Agama,  Tropidolepis, 
Ophisaurus,  Leptophis.  Of  the  Banidae  there  are  Buia, 
Bufo,  and  Hyla. 

The  North  American  and  Asiatic  regions  form  a  zoological 
kingdom,  according  to  Dr  Strauch,  which  is  characterised 


by  the  prevalence  of  Emydes  and  by  fha  preaeiMae  of 
IMonychides.  Iii.the  North  American  r^;ion  there  ste  44 
spedes  distributed  over  four  sub-r^ons — vis.,  the  north- 
west part,  which  lies  west  of  the  Bocky  Mountains;  the 
north-east  part,  which  lies  east  of  them;  the  south-east  part 
and  the  south-west  part,  which  embraces  Central  Amenra. 
South  America  and  Australia  together  form  another  king- 
dom, characterised  by  the  prevalence  of  CSielydes,  and  the 
total  absence  of  IMonychides.  There  are  about  35  ^edes 
in  the  South  American  r^on. 

The  multitude  of  fishes  in  South  America  is  extraoidziiazy,  T:^ 
and  still  more  so  is  the  marvellous  variety  of  fonn  which 
they  odiibit.  A  large  number  of  spedee  have  very  dream- 
scribed  ranges,  so  that  not  only  does  each  river  baiin  have 
a  distinct  fauna,  but  a  number  of  distinct  faunas  occupy 
different  portions  of  the  same  river,  as  is  well  exemplified 
in  tiie  Amazons,  Tocantins,  Bio  N^o,  and  odier  rivers, 
wheie  most  of  the  fishes  at  stations  a  few  hundred  miles 
apart  are  for  the  most  part  specifically  distinct  Professor 
Afflam,  in  his  sdentific  journey  through  Braiily  crinectrd 
a^ut  2000  spedes  from  the  Amason  badn  only.  Li 
fishes,  as  in  o^er  dassesrthere  is  a  remarkable  difterenee 
between  the  faunas'of  North  and  South  America,  and  ia 
this  dass  also  North  America  has  much  in  oomnxm  viik 
Europe  and  North  Asia.  The  sturgeons  abound  in  Kos^ 
America^  but  are  absent  in  South  America^  where  the  oone- 
sponding  group  is  theQoniodonts;  theSiluraids  areabundast 
in  both  portions  of  the  continent ;  the  perches  are  nnmeRHis 
throughoutNorthAmerica,but  none  occur  in  South  Ajnencs, 
where,  however,  they  are  represented  by  the  Ghromidi. 
The  Cyprineids  are  abundant  in  North  America,  bat  absest 
in  South  America,  where  we  have  the  allied  group  d 
Cyprinodonts.  The  Characines  of  South  America  repcesesi 
the  Salmonidse  of  North  America,  each  group  being  coofied 
to  its  own  portion  of  the  continent.  There  are  aereil 
other  small  families  present  in  South  America,  aadz  as  tk 
Erythrinoids,  Qymnotines,  and  others. 

In  the  meagre  outline  c^  American  vi^;etation  which  itBtt:* 
is  possible  to  attempt  here,  we  shall  more  or  leas  strictlj 
iMfiiers  to  the  prindple  laid  down  by  Schouw,  viz.,  tha: 
in  constituting  a  botanical  region,  at  least  one-half  of  the 
species  and  one-fourth  of  the  genera  should  be  pecBhar 
to  it  We  shall  therefore  divide  the  horizontal  range  d 
the  vast  continent  into  sones,  comm^idng  with  the  Anctk^ 
and  proceeding  towards  the  Antarctic  Cirde. 

In  the  Arctic  Region  or  Region  of  Saadfragocea^  as  nev 
to  the  Pole  as  man  has  yet  penetrated,  is  foond  the  nd 
snow  plant  {PnAooooiMe  nivalie),  penetrating  the  a&cv 
itself,  sometimes  to  the  depth  of  12  feet^  and  eovenag 
for  miles  with  its  crimson  tints  the  difis  and  iee^oes  d 
the  Polar  Sea.  Greenland  is  botanicall^  distinguishal^ 
from  Arctic  America  proper,  inasmuch  as  it  psoduces 
heath  {Calluna^  vulgarie\  which,  it  is  someidbaft  nnazk- 
able,  Ib  nowhere  to  be  found  on  the  continent 

The  most  remarkable  of  the  subarctic  lichens  ia  IJ^ 
known  as  Tripe  de  Roche,  which  has  often  pieeesfed  tke 
lives  of  famished  "  trappers,"  who,  but  for  its  snaleiianee> 
must  have  perished  6i  hunger.  The  Saxifragee  whi^  dis- 
tinguiBh  this  region  vary  in  spedes,  and  sometiines  ia 
genera,  from  those  of  Europe,  but,  generally  spesfcii^ 
there  is  a  strong  resemblance,  which  amounts  afanost  to 
identity,  as  the  Arctic  shores  are  approadied 

Emerging  from  the  region,  of  SaxifragoeetB^  we  find 
oursdvea  in  that  of  the  Aiitert  and  SoUdagoe,  extendii^  to 
the  paralld  of  S&*  N.  This  region  not  only  produces 
many  spedes  of  aster  and  solidago,  but  alsd  a  great  vamty 
of  oaks  and  'firs,  and  numerous  spedes  d  YaociBicxn. 
Among  the  oaks  of  Canada  and  the  United  States  are,  the 
lime  oak  (Quercue  vireiu^ihe  laurd  oak  {Quereue  l(twnj/bl»a\ 
the  black  oak  (Quercue  tinetoria),  the  white  or  iran  oas 
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(Querctu  alba  a9d  Qvercua  obtusUoba),  and  the  scarlet  oak 
{Quercus  coceinea).  None  of  these,  in  regard  to  the  quality 
of  their  timber,  can  stand  comparison  with  the  British  oak, 
though  some  of  them  are  very  valuable. 

The  western  or  Califomian  and  Oregon  districts  of  this 
region  are  in  many  respects  distinct  in  character.  FoU- 
fnoniacecB  abound ;  also  JSichsekoltzia  ccUi/omica,  species  of 
Flatystemon,  Jfemophila,  Gilia,  Collinsia,  Clarkia,  Bar- 
tonia^  and  Eutocka.  Coniferse  also  exist  in  abundance,  some 
of  them  possessing  great  botanical  interest,  such  as  Abies 
JDouglasii^  FaUoniana,  nobUU^  amabilU^grandiSy  lasiocai'jM, 
Finua  LamherticmOy  Sahiniana,  imignU,  J^reyi,  pon- 
derosay  vwiUicola,  cali/ornicOfFremonHana,  CouUerifflexUiSf 
Th'nja  giganteay  Sesquoia  gigarUec^  Juniperus  dedUxOa  and 
occiderUaHs,  and  Castanea  dvryzophyUa*  Finus  ponderosa 
predominates  in  the  forests  of  Upper  Oregon,  and  along 
\idth  it  occur  Abies  balsamea^  canadensis,  Douglasiif  nobilis, 
ftnd  alba.  Vivid  colours  mark  the  basaltic  region  of 
Upper  Oregon.  Rhododendron  Tnacrophyllum  is  found  in 
Vancouver  Island.  Barley,  oats,  rye,  wheat,  buckwheat, 
and  maize,  along  with  the  common  fruit-trees  and  culinary 
vegetables  of  the  temperate  regions,  are  cultivated. 

The  region  of  Magnolias  lies  between  parallels  30^  and 
36"*,  embracing  the  southern  portion  of  North  America* 
Nearly  seventy  species  are  known  to  exist  Cycadacem^ 
Ano7iaceoBt  Sapindacece,  Zingiberaeeas^  MelastomacecSf  CaC' 
tacecBf  and  numerous  other  tropical  forms,  show  themselves. 

The  forest  trees  display  either  broad  shining  foliage  like 
the  Liriodendron  and  jEscuIus,  or  pinnated  leaves  like  the 
Acacia  and  Eobinia,  They  are,  moreover,  decked  with 
znagnificent  blossoms.  Rice,  sugar-cane,  and  cotton  are 
the  special  objects  of  culture  in  this  region. 

The  region  of  Cactuses  and  Feppers  includes  Mexico, 
Guatemala,  and  South  America  to  the  Amazon  (to  an 
elevation,  of  6000  feet  above  the  sea-level),  as  also  Quiana, 
certain  parts  of  Peru,  and  New  Granada.  The  leaves  of  the 
plants  of  the  isthmus  of  Panama  are  covered  with  hair  and 
tomentum,  while*  greenish  and  yellow  flowers  predomi- 
nate. The  included  portion  of  South  America  produces 
MaurOia  flextiosa,  tho  Murichi  or  Ita  Fcdm,  and  Victoria 
regicL  lie  vegetable-ivory  palm  {Fhytelephas  macroearpa) 
is  a  natiye  of  Columbia  and  Peru.  Yams,  plantains, 
chocolate,  sugar,  coffee,  cocoa-nut,  &e,,  are  cultivated  in 
this  region. 

The  Mexican  highlands,  rising  over  5500  feet  above  the 
sea-level,  produce  Fintts  religiosa^  Finns  aptdcensis,  Finns 
HartwegiAf  Firnu  Montezumcp,  and  Taxodium  distiqhuvu 
European  grains  are  cultivated  with  success. 

The  region  of  medicinal  bark  trees  {Cinchonaif^'^* 
braces  the  Cordilleras  between  parallels  5  N.  and  20^  S.f 
where  the  elevation  ranges  between  5000  and  9600  feet. 
In  the  lower  parts  of  this  region  coffee,  maize,  and  potato 
are  cultivated 

The  region  of  Calceolarias  and  Escallonias  is,  generally 
speaking,  coextensive  with  the  preceding,  but  at  an  ele- 
vation greater  than  9600. 

Thi  West  Indian  region  is  marked  by  the  prevalence  of 
ferns  f  Jid  orchids,  and  has  a  vegetation  intermediate  be- 
tween that  of  Mexico  and  the  north  of  South  America. 

W(  next  come  to  the  region  of  Falms  and  Melastcmas, 
yjhid  lies  to  the  east  of  the  Andes,  between  the  Equator 
and  Ihe  Tropic  of  Capricorn.  Here  the  luxuriance  of 
vegettble  life  is  almost  startling  to  European  eyes.  The 
forest  trees  of  Brazil  tower  to  an  almost  incredible  height, 
-while  the  very  underwood  is  composed  of  Palms,  Melasto- 
maceoB,  Myrtace®,  Crotons,  and  Tree  Ferns.  In  the  tree- 
less belts  are  found  Heli  :onias,  Dorstenias,  and  tall  grasses. 
Immense  Composite,  Vemonias,  arborescent  Solanums, 
and  species  of  Fuchsia,  Solandra,  Lasiandra,  Laums,  Ficus, 
and  Cassia  abound.   The  trees  are  covered,  stem  and  branch. 
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with  Ferns,  Aracese,  Tillandrias,  Orchids,  Cactuses,  Pepero 
mias,  GesneraSi  and  innumerable  other  epiphytic  plants.     . 

The  region  of  arborescent  ComposiUt,  extending  from 
the  Ti^opic  of  CaprKom  to  lat  40^  8.,  embraces  Southern 
Brazil,  La  t^lata,  and  Chill  The  distinctive  features  of  the 
Upper  Cordilleras  reappear  here;  Calceolarias  and  Escal- 
lonias  abound.  Thuja  tetragona,  Fodocarpus  chUiana^  Wit^ja 
cUilensiSf  and  Chili  pine  {Araucaria  imbriccUa),  are  native  to 
this  region,  the  last-named  being  a  hardy  conifer,  extend 
ing  along  tha  Chilian  Andes  from  37**  to  40*  S.  In  the 
neighbourhood  of  Rio  Janeiro  is  found  Araucaria  In-azi' 
liana.  Wheat,  vine,  peach,  and  nlmy  European  plants 
are  cultivated  to  great  perfection  in  this  region. 

The  Antarctic  region  comprehends  the  Strait  of  Magal- 
haens,  Tierra  del  Fuego,  and  the  Falkland  Islands.  Many 
European,  and  more  especially  British*  genera  appear  in 
this  r4gion,  and  spec;es  of  Saxifraga,  Qentiana,  Arbutus, 
Primula,  and  other  A  ctic  and  Nor&  Temperate  forms  are 
common.  In  Fnegia  tiie  ev^green  beech  {Fagus  ForsUri), 
the  deciduous  beedi  (FaguTantartica),  and  Drymis  Win* 
tori,  correspond  to  the  birch,  oak,  and  mountain  ash  of 
Scotland.  The  Fuchsia  is  a  native  of  Fuegi&  Among' 
shrubs  may  be  mentioned  CkUiotricum  amelloideSf  Veronica 
eUipHea  and  decussaia,  Empetrvm  rubrum,  and  FemeUya 
empelr\folia;  among  ferns,  Lomaria  alpina  and  Magel^ 
laniea;  and.  among  lichens,  (Tsnea  mdaxanthcu 

Northern  America,  though  its  vast  forests  have  now  Chief  in 
been  exposed  for  centuries  to  the  axe  of'  civilised  man,  is  digenoas 
still  one  of  the  best  wooded  regions  of  the  world.    Among  fl^^^^t^ 
the  principal  forest-trees  are  the  pine,  oak,  ash,  hickory,  ^  ^^ 
red-beech,  Canadian  poplar,  chestnut,  black  walnut,  maple,  tinent 
tulip-tree,  and  white  cedar. 

Central  America  produces  extensively  mahogany,  pimento, 
sarsapariUa,  vanilla,  Peruvian  balsam,  and  many  other 
valuable  woods  and  drugs. 

Nearly  two-thirds  of  the  surface  of  South  America  are 
still  covered  with  gigantic  forests,  which  must  ultimately 
disappear,  like  many  of  those  in  the  north,  before  the 
combined  efforts  and  necessities  of  commerce  and  agri- 
culture. The  most  distinctive  and  valuable  forest-trees  of 
South  America  are  the  greenheart  and  the  mora.  The 
cow-tree,  which  yields  a  juice  very  like  milk  in  its  pro- 
perties, is  also  a  remarkable  product  of  this  region. 

Maize  is  by  far  the  most  important  farinaceous  product 
of  the  New  World.  It  was  the  only  grain  which  the 
earliest  European  settiers  found  cultivated^  to  some  extent, 
by  the  natives.  For  &utrition  it  is  inferior  to  wheat,  but 
it  is' much  more  prolific,  and  is  suited  to  a  greater  variety  - 
of  soils*  Tobacco  is  dso  indigenous  to  America,  whence 
its  use  has  extended  over  the  whole  world.  Ainong  roots 
the  p«ta|o,  which  we  .also  owe  to  America,  is  without  a 
rival  Millet,  tapioca,  arrow-root,  cocoa,  copaiva,  cinchona, 
jalap,  sassafras,  nux-vomica,  the  cochineal  plant,  the  agave 
or  American  aloe,  and  the  pine-apple  are  also  indigenous 
to  the  continent 

It  is  impossible  here  to  do  more  than  touch  on  the  vast 
subject  of  the  botany  and  the  indigenous  vegetable  pro- 
ducts of  the  New  World.  For  fuller  information,  in  addi- 
tion to  that  contained  in  articles  in  the  present  work  that 
treat  of  the  geographical  distribution  of  plants,  the  reader 
is  referred  to  the  numerous  valuable  American  works  of 
such  authors  as  Beck,  Bigelow,  Breckenridge,  Brown, 
Carson  (Medical  Botany),  Darbv,  Darlington  (Agricultural 
Botany),  Asa  Gray,  Harvey  (Alg»),  Ravenel,  Sprague, 
Strong,  Torrey,  &c.  An  extended  description  of  the  forest 
trees  of  North  America  will  be  found  in  the  great  work  of 
Michaux  and  Nuttoll,  The  North  American  Sylva, 

The  origin,  history,  languages,  apd  condition  of  tho  Eth&diogy. 
American  nations  present  ample  materials  for  speculation ; 
but  .before  touching  on  these  subjects,  the  question  presents 
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Itself,  What  is  the  total  of  the  indigenons  population  1 
Humboldt^  in  1823,  estimated  the  number  of  Indians  at 
8,610,000.  BoDaert  estimated  the  number  ezistin^in  1863 
as  follows : — 

Mexico 4,000,000 

Peru 1.600,000 

B5liW« 1,400,000 

Central  America; ;. - 1,000,000 

Panignay 700,000 

Ecuador ^. 500,000 

UiiitedStotee 500^000 

Other  countriea. ^. 1,814J10 


Total :. 11,014,710 

It  18  probable  that  these  numbers  have  been  diminished: 
the  latest  official  retnms  for  the  United  States,  in  1872, 
estimate  the  Indian  popdlation  at  300,000.  (See  Indians.) 
The  indigenous  population  of  America  presents  man 
under  many  aspects,  and  society  in  Tarious  stages,  from 
the  regular  but  limited  civil^tion  of  Mexico  and  Peru,  to 
savage  life*  in  its  most  brutarstate.  of  abasement.  At  one 
extremity  of  the  countiy  we  find  the  pigmy  Esquimaux  of 
four  feet  and  a  half  in  height,  and  at  the  other  the  Pata- 
gonian  standing  above  six  feet.  In  complexion  the  variety  is 
great,  and  may  be  said  to  embrace  almost  every  hue  known 
elsewhere  on  the  face  of  the  earth,  except  the  pitchy  black 
of  the  Negro.  About  one-half  of  all  the  known  languages 
belong  to  America;  and  if  we  consider  eveiy  little  wander- 
ing horde  a  distinct  community,  we  have  a  greater  number 
of  nations  here  than  in  all  the  rest  of  the  world.  Amidst 
all  this  diversity  philosophers  have  thought  they  were  able 
to  discover  certain  general  characters,  sufficiently  marked 
to  distinguish  the  American  nations  from  those  of  the  old 
continent.  It  is  foreign  to  our  purpose  to  inquire  whether 
the  varieties  of  form,  stature,  and  complexion,  in  the 
human  species,  are  modifications  produced  by  external 
causes  operating  differently  on  distinct  portions  of  the 
progeny  of  one  primitive  pair,  or  whether  several  races 
were  originally  created,  and  have  given  birth,  by  their 
mixture,  to  the  amazing  varieties  we  witness.  We  assume 
the  former  opinion  as  true,  because  the  probabilities  seem 
to  be  in  its  favour ;  but  the  phenomena  present  themselves 
to  us  in  the  same  light  in  whichever  way  they  originated. 
A>M>ri-  Physiologists  are  not  at  one  in  their  accounts  of  the 

TY^'* '  i^  characteristics  of  the  aborigines  of  the  new  world,  nor  are 
Divulo&BOt  ^^y  agreed  as  to  whether  they -should  be  considered  one 
^^'  raoe  or  several    Blumenbach  places  them  all  under  one 

class,  except  the  Esquimaux.  Bory  St  Vincent  divides 
them  into  four  races,  or  five  if  we  include  the  Esqui- 
maux, under  the  following  designations: — 1.  The  f!olomr 
hitin^  which  comprehends  the  tribes  formerly  inhabiting 
the  Alleghany  Mountains,  Canada,  Florida,  the  eastern 
coasts  of  Mexico,  and  Central  America ;  and  the  Caribs, 
who  occupied  the  West  India  Islands  and  Quiana.  2.  The 
American f  embracing  the  tribes  which  occupy  all  the  other 
parts  of  South  America  east  of  the  Andes,  except  Pata- 
gonia. 3.  The  Fatagonian  race,  inhabiting  the  southern 
extremity  of  the  continent  4.  The  Neptunian^  inhabiting 
the  western  coasts  of  both  divisions  of  the  continent,  from 
California  to  Cape  Horn,  and  which  he  oonsidera  as  essen- 
tia y  the  same  with  the  raoe  spread  over  the  Malay  Penin- 
eul  and  the  Indian  Archipelago.  With  this  race  are  classed 
the  Mexicans  and  Peruvians.  By  another  writer  the  species 
are  reduced  to  two,  the  ColoTnbian  and  the  American; 
the  former  including  all  the  North  American  tribes,  with 
the  Caribs,  the  Mexicans,  and  Peruvians,  and  other  in- 
habitants of  the  CordiUera;  and  the  ktter  the  Biarilian 
Indians  and  Patagonians.  Neither  of  these  systems,  when 
tested  by  facts,  is  very  satisfactory.  Dr  Prichaid  thinks 
thftt  the  mutual  resemblance  among  the  American  nations 
has  been  exagi^rated  by  some  writers;  yet  it  is  certain 


that  there  is  more  of  a  dOmmon  famOy  character  in  their 
organisation  than  in  that  of  the  in(Ogenous  popols^ 
of  Asia  or  Africa.  "The  Indians  of  New  Spain," nys 
Humboldt,  "  bear  a  general  resembknoe  to  those  wb  n- 
habit  Canada,  Florida,  Peru,  and  BraziL  We  hsve  the 
same  swardiy  and  copper  colour,  straight  and  smooth  hair, 
small  beard,  squat  body,  long  eye,  with  the  comer  diiected 
upwards  towanls  the  temples,  prominent  cheek-bones,  tluck 
lips,  and  expression  of  gentieness  in  the  month,  etrocgiy 
contrasted  with  a  gloomy  and  severe  look.  Over  a  miliioa 
and  a  bftU  of  square  leagues,  from  Cape  Horn  to  the  m& 
St  Lawrence  and  Behring's  Straits,  we  are  struck  at  tl» 
first  glance  with  the  general  resemblance  in  the  features  d 
the  inhabitants.  We  think  we  perceive  them  all  to  bs 
descended  from  the  same  stock,  notwithstandii^  the  pro- 
digious diversity  of  their  languages.  Li  the  portrait  dn^n 
by  Volney  of  the  Canadian  Indians,  we  rwognise  the  tiila 
scattered  over  the  savannahs  of  the  Apure  and  the  Gaio&j. 
The  same  style  of  features  exists  in  both  Americas." 

On  the  authority  of  Dr  Morton,  the  most  natUEal  diTisoa 
of  the  Americans  is  into  two  families,  the  ToUaan  isd 
the  American;  the  former  of  which  bears  evideoce  d 
centuries  of  .half-civilisation,  while  the  latter  embraces  aDtbe 
barbarous  nations  of  the  New  World,  with  the  excqAicfid 
the  Polar  tribes,  which  are  evidently  of  Mongolian  oiigiiL  h 
each  of  these,  however,  there  are  several  subordinate  groops 
which  may  be  distinguished  as  the  Appalackm,  tbi 
Brazilian^  the  Fatagonian^  and  the  Fuepan.  The  Appa 
lachian  branch  includes  all  the  nations  of  North  AiQen:3, 
except  the  Mexicans,  together  with  the  tribes  of  Sodi 
America  north  of  the  river  Amazon  and  east  of  the  Asda 
In  this  race  the  head  is  rounded,  the  nose  large,  salient,  aad 
aquiline ;  the  eyes  dark  brown,  with  little  or  no  obliquity  i 
position;  the  mouth  large  and  straight;  the  teeth  dqsj 
vertical ;  and  the  whole  face  triangular.  The  neck  is  loc^ 
the  chest  broad  but  rarely  deep,  the  body  and  limbs  sss- 
cular,  and  seldom  disposed  to  fatness.  In  character  thee 
nations  are  watlike,  cruel,  and  unforgiving ;  they  tsa  viu 
aversion  from  the  restraints  of  civUised  life,  and  have  sacs 
but  little  progress  in  mental  culture  or  the  useftil  arts.  H^ 
Braaliao  branch  is  spread  over  a  great  part  of  Sooth  Aa^ 
rica,  east  of  the  Andes,  including  the  whole  of  BiazOiai 
Paraguay,  between  the  River  Amaxon  and 35*8. Is&sk 
Their  physical  characteristics  dififer  bat  little  from  thoiec 
the  Appalachian  branch ;  theypoesesSiperh^iBialaisai^ 
more  expanded  nose,  with  larger  mouths  and  lipa  T^ 
eyes  are  small,  more  or  less  oblique,  and  far  asnnder;  tb 
neck  short  and  thick ;  the  body  and  limbe  stout  aod  H 
even  to  clumsiness.  In  character,  also,  they  differ  htu 
None  of  the  Americans  are' less  susceptible  of  cultiTatK»i 
and  what  they  are  taught  by  compulsion  seldom  exceeds  *^ 
humblest  elements  of  knowledge.  The  PUagtnuan  hcss^ 
includes  the  nations  to  the  south  of  the  Plato,  as  far  tf^k 
Strait  of  Magalhaens,  including  also  the  moQDtain  triba 
of  ChilL  They  are  chiefly  distinguish^  by  their  tall  statse. 
handsome  forms,  and  indomitable  courage.  TbeFoegii^ 
who  call  themselves  Taeannaeunnee^  rove  over  the  atow 
wastes  of  Tierra  del  Fuego,  which  h  computed  to  be  b» 
the  size  of  Ireland,  and  yet  their  whole  nomber  haab^ 
computed  as  not  exceeding  2000.  The  physical  tfp«* 
of  the  Fueg^ans  is  altogether  repulsive.  They  sre  of  uv 
stature,  with  laige  heads,  broad  faces,  and  "d^^ 
Their  chests  are  large,  their  bodiee  clumsy,  with  larga  ot»i 
and  ill-shaped  legs.  Their  hair  is  lank,  bkek,  and  caan^ 
and  their  complexion  a  decided  brown,  like  that  ^^^ 
northern  tribes.  Their  expression  of  het  is  ^'■^'^ 
their  mental  operations  are  to  tiie  last  degze^  '^.  ^ 
stupid ;  they  are  almost  destitute  of  the  nsnal  caxkeAj  » 
savages,  caring  little  for  anything  that  doei  aot  ninii^  ^ 
their  present  wanta. 
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m  The  American  race  is  distinguished  by  the  form  of  the 
id  skull,  which,  except  in  its  greater  length,  resembles  the 
^^  Mongol  type.  The  cheek-bones  are  prominent,  but  not  so 
angular,  as  in  the  Mongol  head ;  the  occiput  is  rather  flat, 
the  cavity  for  lodging  the  cerebellum  small,  tbb  orbits  laige 
and  deep.  The  nose  is  generally  aquiline,  but  in  some 
tribes  flat,  and  the  nasal  cavities  are  lai^e.  Compared 
with  the  head  of  the  Negro,  that  of  the  American  is 
broader,  and  the  teeth  are  less  prominent :  when  placed  by 
the  side  of  the  Caucasian  head,  it  is  seen  to  be  smaller  in 
size,  less  rounded  and  symmetriod,  and  less  developed  in  the 
part  before  the  ear.  The  skull  is  generally  thin  and  light 
There'are,  however,  many  deviations  from  this  typical  form. 
The  Carib  skull  and  the  Araucanian  are  large ;  the  Peru- 
vian small,  and  singularly  flattened  behind,  so  as  to  present 
a  short  line  from  the  forehead  to  the  occiput. 

The  colour  of  the  Americans,  though  it  includes  a  con- 
siderable diversity  of  shade,  is  more  uniform  than  that  of 
the  inhabitants  of  Asia  or  Africa;  and,  what  is'  more  re- 
markable, its  varieties  do  not  bear  any  visible  relation  to  the 
temperature  of  the  climate.  A  brownish  yellow,  or  copper 
colour,  as  it  has  been  called,  pervades  nearly  all  the  nume- 
rous tribes  from  the  Arctic  Ocean  to  Cape  Horn,  but  still 
with  many  different  degrees  of  Intensity.  The  eastern  na- 
tions of  Chili  have  but  a  slight  tinge  ii  the  brown  colour, 
and  the  Boroanes  are  still  whiter.  On  the  north-west 
coast,  from  latitude  43^  to  60%  there  are  tribes  who, 
though  embrowned  with  soot  and  mud,  were  found,  when 
their  skins  were  washed,  to  have  the  brilliant  white  and 
red  which  is  the  characteristic  of  the  Caucasian  race. 
But  within  the  tropics,  the  Malapoques  in  Brazil,  the 
Guaranis  in  Paraguay,  the  Guiacas  of  Guiana,  the  Scheries 
of  La  Plata,  have  tolerably* fair  complexions,  sometimes 
united  with  blue  eyes  and  auburn  hair;  and,  in  the 
hot  countiy  watered  by  the  Orinoco,  Humboldt  found 
tribes  of  a  dark,  and  others  of  a  light  hue,  living  almost  in 
juxtaposition.  It  is  remarkable,  too,  that  the  nations  whose 
colour  approaches  nearest  to  black  are  found  in  the  tempe> 
rate  zone,  namely,  the  Charruas  of  the  Banda  Oriental,  in 
latitude  33^  S.,  and  the  Cochimies,  Pericus,  and  Guay- 
corus,  spread  over  the  peninsula  of  California.  These  people 
have  slons  of  a  very  deep  hue,  but  are  not  absolutely  blade ; 
and  they  have  neither  the  woolly  hair  of  the  ^eg^roes,  nor 
their  social  and  good-humoured  disposition.  The  Charruas, 
especially,  are  distinguished  by  a  high  degree  of  that  auste- 
rity and  stem  fortitude  which  are  common  to  the  American 
naibns.  The  Caribs  and  some  Brazilian  tribes  have  the 
yellowish  hue  of  the  Chinese,  and  the  same  cast  of  features. 
Among  the -nations  dwelling  on  the  west  side  of  the  Alle- 
ghanies,  and  near  the  northern  lakes,  there  is  also  a  con- 
siderable variety  of  complexion ;  but  the  brown  or  copper 
shade  is  found  more  or  less  in  them  all.  It  may  be  said, 
then,  of  the  American  nations,  that, -with  the  exception  of 
two  or  three  tribes  on  the  north-west  coast,  who  probably 
arrived  from  Asia  at  a  later '^riod  than  the  others,  the  two 
extromes  of  complexion,  the  white  of  Northern  Europe  and 
the  black  of  Ethiopia,  are  unknown. amongst  them;  and 
that,  when  compared  with  the  Moors,  Abyssinians,  and  other 
swarthy  nations  of  the  Old  World,  their  colour  indineB  less 
to  the  yellow,  and  Aiore  to  the  reddish  brown. 

Long,  black,  lank  hair  is  common  to  all  the  American 
tribes,  among  which  no  traces  of  the  frizzled  locks  of  the 
Polynesian,or  the  woolly  texture  of  the  African  Negro  have 
ever  been  observed.  The  beard  is  very  deflcient,  and  the. 
little  that  nature  gives  them  they  assiduously  root  out  A 
copper-coloured  skin  has  been  also  assumed  by  most  writers 
as  a  characteristic  distinction  of  the  Americans;  but  their  real 
colour  is  in  general  brown,  of  the  hue  most  nearly  resem- 
bling that  of  dnnamon;  and  Dr  Morton  coincides  in  opinion* 
with  Dr  M'C^Uochf  that  no  epithet  derivable  from  the  colour 


of  the  skin  so  correctly  designates  the  Americans  as  that  of 
the  brown  race.  There  are,  however,  among  them  occar 
siozjol  and  very  remarkable  deviations,  including  all  the  va- 
rieties of  tint  from  a  decided  white  to  an  unequivocally  black 
skin.  That  climate  has  a  very  subordinate  influence  iu 
producing  these  different  hues  must  be  inferred  from  the 
fact  that  the  tribes  which  wander  in  the  equinoctial  regions 
are  not  darker  than  tiie  mountaineers  of  the  tempentte  zone. 
The  Puelches,  and  other  tribes  of  the  Magellanic  regions, 
beyond  55^  8.  latitude,  are  darker  than  the  Abipones, 
Mocobies,  and  Tobas,  who  are  many  degrees  nearer  the 
equator;  and  the  Botocudos  ar^  Of  a  clear  brown  colour, 
sometimes  approaching  n^rly  to  white,  at  no  great  distance 
from  the  tropic ;  while  the  Guiacas  under  tiie  line  are  cba* 
racterised  by  a  fair  complexion ;  the  Charruas,  who  are  almost 
black,  live  at  the  30th  degree  of  S.  latif ude ;  and  the  still 
blacker  Califomians  are  25^  north  of  the  equator.  Every* 
where,  indeed,  it  is  found  that  the' colour  of  the  American 
depends  veiy  little  on  the  local  situation  wftu^h  he  actually 
occupies;  and  never>  in  the  same  individual,  are  those  parts 
of  the  body  which  are  constantly  covered  of  a  fairer  colour 
than  those  which  are  exposed  to  a  hot  and  moist  atmosphere. 
Children  are  never  white  when  they  are  bom,  as  is  the  ca^e 
among  even  the  darkest  of  the  Caucasian  races ;  and  the 
Indian  cadques,  who  enjoy  a  considerable  degree  of  luxury, 
and  keep  themselves  constantly  dressed,  have  all  parts  of 
their  body,  except  the  palms  of  the  hands  and  the  soles  of 
the  feet,  of  the  same  brownish-red  or  copper  colour.  These 
•  differences  of  complexion  are,  however,  extremely  partial, 
forming  mere  exceptions  to  the  general  tint  which  charac- 
terises all  the  Americans,  from  Cape  Horn  to  Canada.  The 
cause  of  such  anomalies  is,  not  easily  ascertained ;  that  it  is  , 
not  climate  is  suffidently  obvious ;  but  whether  or  not  it 
arises  from  partial  immigrations  from  other  countries  re- 
mains yet  to  be  dedded. 

The  Americans  of  indigenous  races  might  also  be 
divided  into  three  great  classes  distinguished  by  the  pur- 
suits on  which  they  depend  for  subsistence,  namdy,  hunt 
'ing,  fishing,  and  agriculture.  The  greater  number  of  them 
are  devoted  to  hunting ;  the  fishing  tribes  are  not  numei'ous, 
and  are  whoUy  destitute  of  the  spirit  of  maritime  adven- 
ture, and  even  of  fondness  for  the  sea.  A  few  tribes  were 
strictly  agricultural  before  the  arrival  of  Europeans,  but 
a  much*  greater  number  have  become  so  since.  Many 
tribes  regularly  resort  to  all  these  modes  of  subsistence, 
according  to  the  seasons ;  employing  the  spring  in  fishing, 
the  summer  in  aioiculture,  and  the  autunm  and  winter  in 
hunting. 

The  intellectual  faculties  of  this  great  family  appear  to  be  Intellectoa} 
deddedly  inferior,  when  compared  with  those  of  the  Cauca-  fAcultlei^ 
sian  or  Mongolian  race.  The  Americans  are  not  only  averse 
to  the  restraints  of  education,  but  are  for  the  most  part  in- 
capable of  a  continued  process  of  reasoning  on  abstract  sub- 
jects. Their  minds  seize  with  avidity  on  simple  truths,  but 
reject  whatever  requires  investigation  and  analysis.  Their 
proximity  for  more  than  two  centuries  to  Eurojiean  in- 
stitutions has  made  scarcdy  any  perceptible  change  in 
their  mode  of  thinking  or  thdr  manner  of  life ;  and,  as  to 
their  own  sodal  condition,  they  are  probably  in  most  respects 
exactly  as  they  were  at  the  earliest  period  of  their  national 
existence.  They  have  made  few  or  no  improvements  in 
constructing  their  houses  or  thdr  boats ;  their  inventive  and 
imitative  faculties  appear  to  be  of  very  humble  capacity, 
nor  have  they  the  smallest  taste  for  the  arts  and  sdenoee. 
One  of  the  most  remarkable  of  their  intellectual  defects  is 
the  great  difficulty  they  find  in  comprehending  the  rdations 
of  numbera;  and  Mr  Schoolcraft,  the  United  States  Indian 
agent,  assuied  Dr  Morton  that  this  defidency  was  one  cause 
of  most  of  the  misunderetanding  in  respect  to  treaties  en- 
tered into  between  the  United  States  Govenuneut  and  thf 
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native  tribes.  The  natives  sell  their  land  for  a  sum  of 
money,  without  having  any  conception  of  the  amount ,  and 
it  13  only  when  the  proceeds  come  to  be  divided  that  each 
man  becomes  acquainted  with  his  own  interest  in  the^ 
transaction.  Then  disappointment  and  murmurs  mvariably 
ensue. 
Langnages  Everyunwritten  tongue  is  subject  to  continual  fluctuations, 
of  Amen-  which  will  be  numerous  and  rapid  in  proportion  as  the  tribe 
using  it  IS  exposed  to  frequent  vicissi|iudes  of  fortune,  and 
the  individuals  composing  it  have  little  mtercourse  with  one 
another.  When  the  population  of  one  of  these  societies  in- 
creases, it  splits  into  several,  branches ;  and  if  these  have 
little  intercourse,  the  onginal  language  divides  by  degrees 
into  as  many  dialects.  These  smaller  societies  subdivide  m 
their  turn  with  the  same  effects ;  and,  in  such  continual  sub- 
divisions, the  dialects  of  the  extreme  branches  deviate  farther 
and  farther  from  on^  another,  and  from  the  parent  tongue, 
till  time,  aided  by  migrations  and  wars,  producing  mixtures 
of  different  hordes,  obliterates  all  distinct  traces  of  a  com- 
mon origin.  The  cause  of  these  changes  becomes  more  ob- 
vious when  we  reflect  on  the  principles  which  give  stability 
to  a  language.  These  are — 1 .  The  abundant  use  of  writing ; 
2.  The  teaching  of  a  language  as  a  branch  of  education ,  3. 
Frequency  of  intercourse  among  all  the  people  speaking 
it ;  4.  The  existence  of  an  order  of  men,  such  as  priests 
or  lawyera,  who  employ  it  for  professional  purposes ,  5. 
Stability  of  condition  in  the  people,  or  exemption  from 
vicissitudes  and  revolutions ,  6.  A  large  stock  of  popular 
poetry,  which,  if  universally  diffused,  may  almost  become 
a  substitute  for  wnting.  All  these  conditions  were  wanting 
(with  some  trifling  exceptions)  in  the  whole  of  the  wan- 
dering tnbes  of  America.  The  great  multiplication  of 
languages,  therefore,  proves  two  things — first,  that  the 
people  are  in  a  low  state  of  savage  life ;  and,  secondly,  that 
they  have  been  for  many  ages  m  this  condition  ,  for  time 
is  a  necessary  element  m  the  process  of  splitting  human 
speech  into  so  many  varieties. 

Among  the  seven  or  eight  millions  of  American  abori- 
gines, it  is  estimated  that  there  are  as  many  languages 
spoken  as  among  the  seven  or  eight  hundred  million 
inhabitants  of  the  Old  World.  Just  as  there  is  a.  marked 
physiological  resemblance  attaching  to  all  the  New  World 
tribes,  so  judged  by  the  evidence  of  language,  the  native 
American  is  9ui  generis,  having  no  connection,  except  the 
most  remote,  with  the  rest  of  the  human  family.  The 
few  corresponding  words  in  Old  and  New  World  lan- 
guages, which  are  not  of  an  imitative  character,  bear 
the  stamp  of  fortuitous  coincidence  rather  than  that 
of  common  origin.  Vater,  in  his  Linguarum  Tottus  Orhia 
Index,  estimated  the  number  of  Amencan  aboriginal 
languages  at  about  500,  and  Balbi  at  423,  of  which  211 
belonged  to  North,  44  to  Central,  and  158  to  South 
America.  In  the  absence  of  certain  data,  it  may  be  safe 
to  set  down  the  number  of  native  American  languages  at 
about  450. 

Throughout  the  whole  of  these  runs  a  thread  of  con- 
nection. They  are  all  characterised  by  potysyntKesiSf  as 
Duponceau  calls  it,  or  holophrasMy  to  adopt  the  phraseology 
of  Dr  Lieber.  Holophrasm  is  a  process  more  or  less  com- 
mon to  every  language  at  a  particular  stage  of  its  develop- 
ment. We  have  glimpses  of  it  in  most  of  the  Turanian 
group  of  languages,  and  it  appears,  in  a  faint  degree,  m  the 
Basque;  but  it  belongs  to  a  very  large  proportion  of  the 
languages  of  America,  so  extremely  numerous,  and  many  of 
which  have  nothing  else  in  common.  This  diffusion  of  a 
peculiar  and  common  character  over  materials  so  dissimilar 
has  been  plausibly  accounted  for  by  the  supposition  of 
a  community  of  origin  in  the  tribes,  whether  few  or 
many,  which  peopled  the  continent.  As  no  person  has 
the  full  command  of  all  the  vocables  in  his  native  lan- 


guage, individual  terms  must  be  continually  dropping  out 
of  dialects  preserved  by  oral  coramniucation ,  aal  new 
ones  will  be  introduced  as  new  wants  and  new  objecu 
solicit  attention.  But  dunng  the  gradual  change  vkdi 
thus  takes  place,  the  new  words  will  be  combined  &Ld 
modified  according  to  the  rules  which  belong  to  tie 
genius  of  the  spoken  dialect  with  which  they  are  incur- 
porated;  and  thus  it  may  happen  that  thegrammaticilfoniii 
of  an  ancient  language  may  live,  while  its  miienii 
pensh.  The  changes  of  structure  which  present  them- 
selves in  the  history  of  European  languagea,  it  men  be 
remembered,  took  place  in  progmsswe  commQmti^j. 
Among  nations  like  the  American  Indiana,  whose  b:r- 
bansm,  we  may  suppose,  remained  almost  stationary,  liie 
forms  of  speech  might  be  more  permanent,  though  its  rab- 
stance  was  m  a  state  of  slow  but  constant  mutation,  h'. 
even  were  this  community  of  ongin  admitted,  it  cannot 
\}e  looked  on  as  entire  and  absolute  among  the  Ameno 
nations. 

Analysis  and  generalisation  are  processes  that  distinguish 
the  languages  of  reflective  and  civiUsed  races.  *'  Nothiiig,' 
says  Schoolcraft,  "could  apparently  be  further  removed  frca 
the  analytical  class  of  languages  than  the  vahoos  dialu-ti 
spoken  by  the  Indians  of  America,  who  invariably  express 
their  ideas  of  object^  and  actions  precisely  astktym^.- 
seated  to  their  eyes  and  ears,  t.e.,  m  all  their  compCwsi 
associations."  To  "encapsulate"  words,  as  Dr  Lieber 
expresses  it,  **  is  the  striking  feature  of  all  these  hiigu^?'. 
and  hence  a  word  will  consist  sometimes  of  seven  or  eigk: 
syllables,  each  one  conveying  one  individual  idea,  liket  jct 
of  boxes  each  one  contained  in  the  other  "  This  oomoa 
feature  of  Amencan  languages  is  both  psychologically  jil 
philologically  of  the  greatest  interest.  Of  all  the  groap  >^ 
American  languages,  the  various  dialects  of  the  Algonqi^^ 
stock  furnish  the  most  mviting  field  for  the  philolcg:}: 
It  is  from  the  Algonquin,  therefore,  that  we  draw  the  tllj^ 
ing  examples  of  the  process  of  syllabical  agglutinatioa  ■<' 

Thus,  vHiub  is  the  root  of  the  jrerb  to  see,  and  of  the«^:^ 
Hght.  Waubun  is  the  east  or  sitnligAt,  and  infereuuij 
place  of  light,  Aub  is  the  eye-ball ;  hence,  ata»A»to  tn. 
to  eye.  Waub  itself  appejira  to  be  a  compound  ol  aii 
and  the  letter  w,  which  is  the  sign  of  the  third  ^--^ 
Waubuno  is  a  member  of  a  society  of  men  leko  cosu^^' 
their  orgies  till  daylight.  The  simplest  concrete  foncs  «ii 
the  verb  to  ««  are  as  follows- 

N^e  waub  ■=  I  see. 

Ke  waub  »  Thou  seest. 

0  VKjmb  ■■  He  or  she  see& 

But  all  this  is  vague  to  the  Indian  mind  until  tbe  ^ 
is  made  transitive,  and  the  class  of  objects  acted  cs  is 
thereby  shown.  The  Indian  order  of  thought,  moreoT'^, 
requires  that  the  object  should  generally  precede  tts 
verb,  e.g — 

Inme  ne  wan  him  -au  «  man,  I  see  him.  Wck  i»^ 
ne  ne  toau  bun  daun  ib  house,  i  see  it, 

Such  examples  show  the  tendency  of  these  langca^ 
to  accretioiL  The  verb  is  made  to  include  within  it<^. 
as  it  were,  the  noun,  pronoun,  and  adjective.  *'  Deck:- 
sion,  cases,  articles,  are  deficient,"  says  Bancroft,  "^-' 
cveiything  is  conjugated.  The  adjective  assumes  a  verDai 
temunation,  and  is  conjugated  as  a  verb;  the  \^^ 
expressed  by  a  noun  is  clothed  in  verbal  forms  ^^ 
at  once  does  the  oflSce  of  a  verb  Then,  since  i2« 

Indian  verb  includes  within  itself  the  agent  snd  t-e 
object,  it  may  pass  through  as  many  transitions  m  tt- 
persons  and  numbere  of  the  pronouns  will  admit  of  ^' 
ferent  combinations ;  and  each  of  these  combinations  m^y 
be  used  positively  or  negatively,  with  a  reflex  or  s  cat;a> 
tivo  signification.  In  this  manner  changes  are  so  b'>''> 
plied,  that  the  number  of  possible  forms  of  a  Quppt** 
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verb  id  said  to  amount  to  five  or  six  thousand ;  in  other 
Tords,  the  number  of  possible  variations  is  indefinite.*' 
The  formidable  array  of  syllables  arises  partly  from  the 
fact,  that  there  are  some  sixteen  modes  of  forming  the 
plural  of  nouns  represented  in  the  verb  by  sixteen  eorre- 
fiponding  modifications.  ^  Nouns  are  divided,  as  in  the 
Dravidian  languages  of  South  India,  into  animate  and 
inanimate. 

The  b^t  account  of  those  peculiarities^  aa'  well  as  the 
best  general  distribution  of  the  American  languages,  are 
given  by  Professor  Whitney  of  Yale  Oollege,  in  Us  work 
on  Language  and  iha  Study  of  Language^  pp.  346-351 : — 

*'The  conditions  of  the  lingnittlo  problem  preiented  by  the 
American  languages  are  exceedinglj^  perplexing^,  for  the  same  reason 
as  those  presented  by  the  Polynesian  and  African  dialects,  and  in 
n  yet  higlier  degree.    The  number,  variety,  and  chan^blenesi  of 
tlie  different  tongues  is  wonderful.    Dialectic  division  is  carried  to 
its  extreme  among  them ;  the  isolating  and  diversifying  tendencies 
have  had  full  course,  with  little  counteraction  from  the  conserving 
and  assimilating  forces.    The  continent  seems  ever  to  have  been 
l)copled  by  a  congeries  of  uetty^  tribes,  incessantl^r  at  wariare,  or 
standing  oflT  from  one  anotner  in  jealous  and  sospicious  seclusion. 
Certain  striking  excejptions,  it  is  true,  are  nresent  to  the  mind  of 
every  one.    Mexico,  Central  America,  and  Peru,  at  the  time  of  the 
Spanish  discovery  and  conquest,  were  the  seat  of  emfMiea  possessing 
an  organised  system  of  government,  with  national  creeds  and  insti- 
tutions, with  modes  of  writing  and  sidles  of  architecture,  and  other 
appliances  of  a  considerably  developed  culture,  of  indigenous  orisin. 
Such  relics,  too,  as  the  great  mounds  which  are  scatttfed  so  wiaely 
through  our  western  country,  and  the  ancient  workings  upon  the 
veins  and  ledges  of  native  copper  along  the  southern  shore  of  Lake 
Sunerior,  show  that  other  large  portions  of  the  northern  continent 
haa  not  always  been  in  the  same  savage  condition  as  that  in  which 
our  ancestors  found  them.    Yet  these  were  exceptions  only,  not 
chan^in^  the  general  rule ;  and  there  is  reason  to  believe  toat,  as 
the  civilisation  of  the  Mississippi  valley  had  been  extinguished  by 
the  incursion  and  concmest  of  more  barbarous  tribes,  so  a  similar  fate 
was  threatening  that  or  the  southern  peoples :  that^  In  fact,  American 
culture  was  on  its  way  to  destruction  even  without  European  inter- 
forence,  as  European  eultuie  for  a  time  had  seemed  to  be  during 
tlie  Dark  Ages  which  attended  the  downfall  of  the  Itoman  empire. 
If  tlie  differentiation  of  American  language  had  been  thus  un- 
ci leoked  by  the  influence  of  culture,  it  has  been  also  favoured  by 
the  iufluence  of  the  variety  of  climate  and  mode  of  life.    While  tlie 
other  mat  families  occupy,  for  the  most  part,  one  reA;ion  or  one 
Toxxe^  tihe  American  tribes  nave  been  exposed  to  all  the  difference  of 
circumstances  which  can  find  place  between  the  Arctic  and  the 
Antarctic  oceans,  amid  ice-fields,  mountains,  valleys,  on  dry  table- 
ia  nds,  and  in  reeking  river-basins,  along  shores  of  VTerj  dime, 
^lorcover,  these  lanffuages  have  shown  themselves  to  possess  a 
peculiar  mobility  ana  changeableness  of  material.    There  are  groups 
of  kindred  tribM  whose  separation  is  known  to  be  of  not  very  long 
s lauding,  bat  in  whose  speisch  the  correspondences  are  almost  over- 
\«- helmed  and  hidden  from  sight  by  the  discordances  which  have 
sprung  up.    In  more  than  one  tongue  it  has  been  remarked  that 
bucks  of  instruction  prepared  b^  missionaries  have  become  anti- 
<4uat(^d  and  almost  onrntelligible  m  three  or  four  generations.    Add. 
to  all  this,  that  our  knowledee  of  the  family  begins  in  the  most 
rerent  period,  less  than  four  nundred  years  ago;  tiiat,  though  it 
has  beeti  since  penetrated  and  pressed  on  eveiy  side  by  cultivated 
i.iitionsy  the  efforts  made  to  collect  and  preserve  information  respeot- 
ins;   it    have  been  only  spasmodic  and  fragmentary;  that  it  is 
>l:nost  vrholly  destitute  of  literature,  and  even  of  traditions  of  any 
authority  and  value;  and  that  great  numbers  of  its  oonstitoent 
iK^mbers  hSve  ^rished,  in  the  wasting  away  of  the  tribes  by 
nutual   warfare,  by  pestilence  and  famine,  and  by  the  encroach- 
xKiiits  of  mora  powenul  races — and  it  will  be  clearly  seen  that  the 
y.tmprohensive  comparative  study  of  American  languages  is  beset 
vith  very  ^Peat  difficulties. 

* '  Vet  it  is  the  confident  opinion  of  fioguistie  scholan  that  a  faJk- 
..omental  unity  lies  at  the  base  of  all  these  infinitely  varying  forma 
f  speech ;  that  they  may  be,  and  probably  are,  all  descended  from 
single  parent  .Imguage.  For,  whatever  their  differences  of 
intenoJ,  there  Is  a  smg^  type  or  plan  upon  which  their  forms  are 
eveloped  and  their  oonstructions  made,  from  the  Arctic  Ocean  to 
ape  If  om,  and  one  sufiBcientiy  peculiar  and  distinctive  to  con- 
itute  &  genuine  indication  of  relationship^  This  type  is  called  the 
icorporative  or  polvsynthetie.  It  tends  to  the  excessive  and. 
^DerzDal  agglomeration  of  distinct  significant  elements  in  its  words; ' 
hereby,  on  the  one  hand,  cumbrous  compounds  are  formed  as  the 
iLraes  of  objects,  and  a  character  of  tedious  and  time-wasting.poly- 
iJ.-ibisni  is  given  to  the  language— see,  for  example,  the  three  to 
u  -syllabled  numeral  and  pronominal  words  of  our  western  Indian 


tongues;  or  the  Mexican  name  for  'goat,'  hoa-h^oauk  tenfsone, 
literallv  •  head-tree  (horn)  •  lip'- hair  (beard)/  or  *the  hornod  and 
bearded  one' — and,  on  the  other  hand,  and  what  is  of  yet  more 
importance^  an  unwieldy  aggregation,  verbal  or  guojv- verbal,  is 
substituted  for  the  phrase  or  sentence,  with  its  distinct  and  balanced 
members.  Thus,  tne  Mexican  says,  '  I-flesh-eat,'  as  a  single  word, 
compounded  of  three  elements;  or  if,  for  emphasis,  the  object  is 
left  to  stand  sepctrate,  it  is  at  least  first  represented  by  a  pronoun 
in  the  verbal  compound ;  as^  <  I-it-eat,  the  flesh  ;*  or,  '  I-lt-him-gives 
tiie  bread,  fny  son,'  for  '  I  give  my  son  the  bread.' 

"The  incorporative  type  is  not  wholly  peculiar  to  the  Languages 
of  our  continent  A  trace  of  it  (in  the  insertion,  among  the  verbal 
forms,  of  s&  6bjective  as  well  as  a  subjective  pronominal  ending)  is 
found  even  in  one  of  the  Ugrian  dialects  of  the  Scythian  fiimUy, 
the  Hungarian ;  and  the  Basque,  of  which  we  shall  presentiy  speak 
more  particularly,  exhibits  it  in  a  very  notable  measure,  ft  is 
found;  too,  in  considerably  varying  de^^ree  and  style  of  development 
in  the  different  branches  of  the  American  family.  But  its  general 
effect  is  still  such  that  the  linguist  is  able  to  claim  that  the  Ian* 
guages  to  which  it  belon^p  are^  in  virtue  of  their  structure^  akin 
with  one  another,  and  distinguished  from  iSl  other  known  tongues. 
^  "Not  only  do  the  subjective  and  objective  pronouns  thus  enter 
bito  the  substance  of  the  verb,  but  also  a  great  variety  of  modifien 
'  of  the  verbal  action,  adverbs,  in  the  form  of  particles  and  frsg- 
mente  of  words;  thus,  almost  everything  which  nelps  to  make  ex- 
pression forms  a  nart  of  verbal  co^^'ugation,  and  the  verbal  paradigm 
becomes  well-nigh  interminable.  An  extreme  instance  of  excessive 
synthesis  is  afforded  in  the  Cherokee  word-phrase  vd-ni'taw'ti'ge-gi- 
mt'li'Skaiihlun{f-4a-natO'ne4i4ii-s«'ttit  *  tiiey  will  by  that  time  have 
nearly  finished  granting  [favours]  from  a  distance  to  thee  and  me.' 
"  Other  common  traits,  which- help  to  strengthen  our:  conclusion 
that  these  languages  are  ultimately  related,  are  not  wanting.  Such 
are^  for  example,  the  habit  'of  combining  words  by  frsgments,  by 
one  or  two  representative  syllables  ;  the  direct  conversion  of  nouns, 
Bubstantive-and  a4Joctive,  into  verbs,  and  their  coigugation  as  such ; 
peculiarities  of  gen^c  distinction^many  lanffusges  dividing  animate 
from  inanimate  beings  (somewhat  as  we  do  by  the  use  oi. uho  and 
whal)^  with  arbitrary  and  £uicifiil  details  of  classification,  like  those 
exhibited  by  the  Indo-European  languages  in  their  separation  of 
masculine  and  feminine ;  the  possession  of  a  very  peculiar  scheme 
for  denoting  the  de^;rees  of  fsinily  relationship ;  and  so  on. 

"  As  regftrds  their  material  constitution,  their  assignment  of  cer- 
tain sounds  to  reprssent  certain  ideas,  our  Indian  dialects  show,  af 
already  remarked,  *  very  great  discordance.  It  ha»  been  claimed 
that  there  are  not  lees  than  a  hundred  languuM  or  groups  upon  the 
continent,  between  whoee  woiVls  are  discovenbie  no  oorrespondencee 
which  might  not  be  sufficiently  explained  af  the  result  oT  accident 
Doubtless  a  more  thorough  and  sharpeigfated  investigation,  a  more 
penetrating  linguistic  anafysis  and  comparison — thou^  under  exist* 
mg  drcumstanosL  any  even  distant  approximation  to  the  actual 
beginning  may  bo  hopeless-^would  considerably  reduce  this  number ; 
yet  there  mif»it  stiU  remain  as  many  unconnected  groups  as  ars  to  be 
fouud  in  all  Europe  and  Asia.  It  is  needless  to  undertake  here  an 
enumeration  of  the  divisions  of  Indian  speech:  wb  will  but  notice 
a  few  of  the  n^)st  important  groups  occupying  our  o^  portion  of 
the  continent  ' 

"  In  the  extreme  nortfi;  along  the  whole  shore  of  the  Arctic  Ocefm» 
are  the'Eskimo  dislects,  with  which  is  nearly  allied  the  Oreenlaadish. 
Below  them  is  spread  out^  on  the  west,  the  great  AthaMskan  group. 
On  the  east^  and  as  far  south  as  the  line  m  Tennessdlrand  rforUi 
Carolina,  stretches  the  immense  region  occupied  by  the  numeroua 
dialects  of  the  Al^nquin  <^  Delaware  stock ;  within'it,  howeVer,  is 
encloeed  the  distmct  brsnch  of  Iroquois  lanffoages.  Our  south* 
esstem  statee  were  in  possession  of  the  Florida  groups  comprising 
the  Oeek,  Choctaw,  and  Cherokee.  The  great  nation  of  the  Sioux 
or  Dakotas  gives  its  name  to  the  branch  which  occupied  the  Mis- 
souri Valley  and  parts  of  the  lower  Mississippi.  Another  wide- 
spread sub-liunily,  including  the  Shoshonee  ana  Comanch^. ranged 
from  the  ahpres  of  Texas  north-westward  to  the  borders  of  CotUfomia 
and  the  territory  of  the  Athapaskas;  and  the  Pacific  coast  was 
occuniod  by  a  medley  of  tribes.  Mexico  snd  Central  America^ 
finally,  were  the  home  of  a  great  variety  of  toncues,  that  of  th« 
cultivated  jkxtecs,  with  its  kindred,  having  the  widest  range.** 

Tor  farther  information  regarding  the  aboriginal  lan- 
guages of  America,  the  reader  is  referred  to  the  researches 
of  Balbi,  Gallatin,  Vater,  and  Schoolcraft;  to  Lewis  H. 
Morgan's  Tables,  with  accompanying  text  and  form^  voL 
zvii  of  the  Smithsonian  CoHtributions  to  Knowledge  (ISTl), 
entitled ''  Systems  of  Consanguinity  and  Affinity  of  the 
Human  Family,"  and  to  an  invaluable  work,  Th^  Literature 
of  American  Aboriginal  Languages,  by  Dr  Ladowig,  edited 
by  Nicolas  Tnibner,  1858. 

Thougli  any  attempt  to  reduce  the  American  popnia* 
tion  under  a  few  general  classes,  either  on  physical  at 
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etlmograpbicol  giiouuda^  would  be  idle,  wc  may  notice  one 
or  two  of  the  most  remarkable  nations  or  families. 

All  tlie  northern  coast  of  the  continent  is  tenanted  by 
til 6  Esquimaux,  a  dvvoi'fish  race,  rarely  exceeding  Ave  feet 
in  height.  Their  territories  commence  near  Mackenzie's 
Uiver,  in  08**  N.  lat.,  and  extend  to  the  Arctic  Ocean.  They 
occupy  all  the  northern  Archipelago,  the  shores  of  Hud- 
son's and  Baffin's  Bays,  of  Labrador,  and  of  Russian  Ame- 
rica round  by  Behruig's  Straits,  to  the  peninsuh  of  Al- 
uikA.  They  Uvq  entirdy  by  Ashing,  the  whale  and  the  seal 
being  their  most  common  food  ;  they  inhabit  skin  tents 
during  their  short  summer,  and  in  winter  caves  or  houses 
built  with  snow  in  the  shape  of  domes,  within  which  a 
lingld  rude  lamp  is  kept  perpetually  burning.  They  are 
crafty  and'  dirty,  but  appeared  to  Captain  Franklin  more 
intelligent  and  providaht  than  the  northern  Indians.  There 
is  a  wide  diversity  in  their  dialects,  which  still  display 
decided  marks  of  identity  in  their  roots. 

The  north-west  coast  of  Alaska;  from  Cook's  Inlet  to  the 
48th  parallel,  is  inhabited  by  four  tribes,  of  whom  the 
Kaluschi  are  the  most  remarkable.  These  people  are 
distinguished  from  all  the  native  roecs  of  America  by 
having  as  fair  a  comf^exion  when  their  skins  are  washed 
as  the  inhabitants  of  Europe;  and  this  distinction,  accom- 
panied sometimes  with  aubnm  hair,  has  been  considered 
as  indicating  an  origin  different  from  that  of  the  copper- 
coloured  tribes  who  people  all  the  rest  of  the  continent. 

The  Indians  of  the  east  coast  belong  almost  entirely  to 
three  stems;  and,  before  the  arrival  of  the  Ei^lish  colo- 
nists, occupied  both  sides  of  the  All^hany  Mountains, 
from  the  Gulf  of  Mexico  to  Canada  and  New  Brunswick. 
1.  The  Delaware  or  Algonquin  Indians^  comprehending 
the  Ottogamies,  Shawnees,  Karragansets,  Chippeways, 
Knisteneanx,  Pelawares,  tmd  other  nations,  to  the  number 
of  thirty  or  forty,  were  spread  over  the  space  between  the 
Mississippi  and  the  Atlantic,  as  far  north  as  Hudson's  Bay, 
and  all  spoke  dialects  of  one  language.  2.  The  Iroquois, 
often  called  the  "  Five  Nations,"  and  the  "  Six  Nations," 
but  comprehending  15  tribes  or  more,  among  whom  were 
the  Mohawks,  Oneidas,  Hurons,  and  Senecas,  all  spoke 
dialects  of  one  language.  They  lived  on  the  south  sido  of 
the  great  lakes,  and  finally  obtained  a  complete  ascend- 
ency over  the  Algonquin  race.  3.  The  Florida  Indians, 
including  the  Creeks,  Seminolcs,  Choctawd,  Chickasaws, 
Natches,  and  Mobiles.  Tribes  beloif|ing  to  these  three 
families  (with  the  Wocons  and  Catawbas)  occupied  nearly 
all  the  region  east  of  the  Mississippi,  from  the  Qulf  of 
Mexico  to  Hudson's  Bay,  comprising  more  than  a  jnillion 
of  square  miles.  ^The  Catawbas  alone,  however,  are  said  to 
have  included  20  tribes,  and  nearly  as  many  dialects.  The 
Powhattans  were  a  confederacy  of  33  tribes,  comprehend- 
ing 10,000  persons.  It  is  probable  that  when  the  English 
settlers  landed  in  the  country,  the  region  mentioned  was 
inhabited  by  a  quarter  of  a  million  of  Indians,  divided  into 
many  tribes,  and  speaking  dialects  belonging  to  half  a 
dozen  radically  distinct  languages. 

These  nations  have  the  virtues  of  savage  life — a  high  sense 
of  honour,  according  to  their  perceptions  of  duty,  mutual 
fidelity  among  individuals,  a  fortitude  that  mocks  at  the 
most  cruel  torments,  and  a  devotion  to  their  tribe  which 
makes  self-immolation  in  its  defence  easy.  On  the  other 
hand,  they  treat  the\r  wives  cruelly,  and  their  children 
twith  indifference.  The  apathy  under  the  good  and  ill  of 
life  which  the  Stoic  affected,  is  the  grand  element  of  the 
Indian's  character.  Gloomy,  stem,  and  severe,  he  is  a 
stranger  to  mirth  and  laughter.  All  outward  expression 
of  pleasure  or  pain  he  regards  as  a  weakness;  and  the 
only  feelings  to  which  ho  ever  yields  is  the  boisterous  joy 
which  he  manifests  in  the  moment  of  victory,  or  under 
the  excitement  of  intoxication.     He  is  capoble  of  great 


exertions  in  war  or  tho  chase,  but  has  an  unconqucml'Ie 
aversion  to  regular  labour.  He  is  extremely  imprwidcnt; 
eats  enonnously  while  he  has  abundance  of  food,  wiUioiit 
thinking  of  tho  famine  which  may  follow;'  and,  xi^bcn 
liquors  are  supplied  to  him,  will  continue  drank  for  days. 

Most  of  the  Indians  of  North  America  believe  in 
the  existence  of  a  supremo  being,  whom  they  call  the 
Great  Spirit ;  and  of  a  subordinate  one,  whose  nature  is 
evil  and  hostile  to  man.  To  the  latter  their  worship  n 
principally  addressed ;  the  Good  Spirit,  in  their  opini:::, 
needing  no  prayers  to  induce  him  to  aid  and  protect  L^ 
creatures.  "Tliey  generally  believe  in  r  future  state,  m 
which  the  souls  of  brave  warriors  and  chaste  wives  en.;,  y 
a  tranquil  and  happy  existence  witli  their  ancestocs  aid 
friends,  spending  their  time  in  those  exercises  in  wl:ci} 
they  delignted  when  on  the  earth.  The  Dakotas  belk*.: 
that  the  road  to  these  "vilhiges  of  the  dead"  leads  CTtr 
a  rock  with  an  edge  as  sharp  as  a  knife,  on  which  only  iU 
good  are  able  to  .keep  their  footing.  The  wicked  faL  ci, 
and  descend  to  die  region  of  the  Evil  Spirit,  wboxe'they  zn 
hard  worked,  and  often  flogged  |by  their  relentless  ma&ter. 

Polygamy  is  allowed ;  and  sj  number  of  wives  is  ccn  c- 
sidered  as  adding  to  a  man's  consequence.  Maniagt  cci- 
toms*  differ  in  different  tribes,  but  in  every  case  the  p^^ 
senting  of  gifts  to  the  father  of  the  intended  wife  is  tn 
essential  feature  of  the  transaction,  and  shows  that  tU 
wife  is  considered  as  procured  by  purchasa  Dcfonssd 
children,  and  lame  or  decrepit  old  persona,  are  destroydd 
sometimes;  but  the  practice  is  uncommon.  Incest  hi 
unnatural  vices  are  practised  in  some  tribes,  bat  they  sx 
always  viewed  as  matters  of  repix»ach.  The  Indian  {mt- 
rals  are  conducted  with  much  decorum.  The  deceased  n 
dressed  in  his  best  clothes,  and  laid  in  a  grave,  in  a  ret.* 
eal,  horizontal,  or  inclined  position,  according  to  his  en 
previous  directions,  with  his  moccasins,  knife,  Tocney,  sac 
silver  ornaments  beside  him,  and  a  small  quantity  oSf  feed 
near  his  head.  It  is  usual  to  mark  the  graves  with  a  {xs:. 
on  which  figures  are  carved  expressive  of  the  na|are  of  tb 
pursuits  and  achievements  of  the  deceased. 

Some  nations  of  Indians  wear  little  or  no  ciuthing ;  br.  c- 
the  general  dress  of  the  men  in  the  temperate  a^  ccli'^ 
parts  of  the  country,  previous  to  the  arri^  of  the  Ean)  '  ^ 
peans,  consisted  of  three  articles :  a  doak  of  bufiait^^' 
hanging  from  tho  shoulders,  a  piece  of  skin  used  as  tr. 
apron,  and  a  pair  of  moccaains  or  loose  boots,  made  of  re- 
dressed skin  also.    The  women  wore  a  long  robe  of  l^ 
same  material,  which  was  fastened  round  the  waial;  l.t 
among  the  tribes  living  near  the  whites,  coarse  woc'J^* 
are  now  frequently  substituted  for  the  hides  of  wild  ssi- 
mals,  except  for  the  moccasins.    The  habitatioiis  of  ths 
Indians  are  huts  or  cabins,  generally  of  a  circular  form  sr : 
small  size,  but  8ometima<5  of  30  or  40  feet  in  diajre^r. 
formed  by  stakes  fixed  in  the  ground,  and  covered  vt*^ 
the  bark  of  trees.      Sometimes  the  spaces  betwcea  t> 
stakes  are  filled  up  with  twigs,  grass,  and  mnd,  sad  t"  : 
roof  is  covered  nearly  in  the  same  way.     A  hole  in  li  - 
top  serves  for  the  escape  of  the  smoke,  and  the  ski:  ? 
of  wild  beasts  form  the  beds  and  seats.     When  they  r 
to  a  distance  to  hunt,  they  erect  for  temporary  use  1-v' 
tents,  which  are  covered  with  skins.     On  the  west  rl 
of  the  Mississippi,  where  the  ground  is  open,  nunr  • 
the  tribes  make  use  of  horses,  which  are  aeidoro  *^t 
ployed  amidst  the  woods  coverii^  the  territories   ec^-: 
of  that  river.     The  custom  of  painting  their  ,^odic=^  :> 
nearly  universal.    They  introduce  the  colours  by  mak-rc 
punctures  on  their  skin  ;  and  the  extent  of  surface  vh  -L 
this  ornament  covers  is  proportioned  to  the  exploits  t\rcr 
have  performed.     Some  paint  only  their  arms,   oithr- 
both  their  arms  and    legs,   others  again  their  thiols ; 
whilo  those  who  have  nttiincd  the  summit  of  warlike 
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reno^tn  liare  their  bodies  painted  from  tlie  waist  upwards. 
Thi*  is  the  heraldiy  of  the  Indians,  the'  devices  of  which 
are  probably  more  exactly  acyusted  to  the  merits  of  the 
persons  who  bear  them  than  tiioso  of  more  civilised  coun- 
tries.   Besides  £baad  omamentSy  the  warriors  also  cany 
phimes  of  featheiB  on  their  heads,  their  arms,  or  andes. 
Their  arms  were  the  tomahawk,  the  war-club,  knife,  the 
bow  and  arrew,  but  now  they  have  musk^ta. 
Each  tribe  is  governed  by  a  chief  and  council,  who  are 
id    elective ;  but  in  matters  of  importance  the  whole  warriors 
*      are  consulted;  and  Mr  Keatii^  informs  us ihat  questions 
are  not  decided  by  the  votes  of  a  minority,  but  the  reso- 
lution adopted  must  have  the  consent  of  eYery  individual 
warrior,    l^eir  assemblies  are  conducted  with  much  for- 
mality and  decorum.     The  ddest  chief  oommences  the 
debate,  which  is  often  carried  on  by  set  speeches,  abound- 
ing in  bold  figures  and  metaphors,  and  bursts  of  a  rude  but 
impassioned  doquencei    The  young  are  permitted  to  be 
present  tod  to  express  their  approbation  by  cries,  but 
not  to  speak.  *  In  their  wars  the  object  commonly  Ib,  to 
secure  the  right  of  hunting  within  particular  limits,  to 
maintain  the  liberty  of  passing  through  their  accustomed 
trax^,  and  ta  guard  from  infringement  those  lands  which 
they  consider  as  their  own  tenure.    War  is  declared  by 
sending  a  slave'  with  a  hatchet,  the  handle  of  which  is 
painted  red,  to*' the  nation  they  intend  to  break  with. 
They  generally  take  the  field  in  small  numbers.    Each 
wairior,  besides,  his  weapons,  carries  a  mat»  and  supports 
hinaself  tiQ  £e  is^  near  the  enemy  by  killing  game.    From 
the  time  thisy  Oiter  the  enemy's   countiy,  no  game  is 
kiUed,  no  fires  lighted,  or  shouting  heard,  and  their  vigi- 
lance and  caution  are  extreme*    They  are  not  even  per- 
mitted to  speak,  but  must  communicate  by  signs  and 
motions.    Having  discovered  the  objects  of  their  hostili^, 
they  first  tloonnoitre  them,  then  hold  a  cotmdl ;  and  they 
generally  make  their  attack  just  before  daybreak,  that 
they  mxf  surprise  their  enemies  while  asleep.    They  will 
lie  the  whole  night  fiat  on  their  faces  without  stirrings 
and,  at  the  fit  moment  for  action,  will  creep  on  their  hands 
and  feet  till  they  have  got  within  a  bow^ot  of  those 
they  havedoom^  to  destruction^    On  a'sigpal  given  by 
the  chief  warrior,  which  is  answered  by  the  yells  d  the 
whole  party,  they  start  up,  and,  after  discharging  their 
arrows,  they  rush  upon  their  adversaries^  without  giving 
them  time  to  recover  from  their  confusion,  with  their 
war-dubs  and  tomahawks.    If  they  succeed,  the  scene  of 
horror  which  follows  baffles  description.    The  savage  fiuy 
of  the  conquerors,  the  desperation  of  the  conquered,  the 
horrid  yells  of  both,  and  their  grim  figures  besmeared 
with  paint  and  blood,  form  an  assembles  al  objects 
worthy  of  pandemonium.    When  the  victory  is  secured, 
they  select  a  certam^nimiber  of  their  prisoners  to  cany 
home :  they  kill  the  rest  in  cold  blood,  take  their  scalps, 
and  then  march  off  with  the  spoil    The  prisoners  des- 
tined to  deatii  are  soon  led  to  the  place  of  execution, 
where  they  are  stripped,  have  their  bodies  blackened,  and 
are  boxmd  ib  a  st^e.    In  this  situation,  while  the  bum- 
in^  faggots  embrace  his  limb%  and  the  knives   of  his 
reveTigeful  enemies  are  inflicting  a  tliousand  tortures,  it 
is  common  for  the  warrior  to  recount  his  exploits,  boast 
•of  the  cruelties  he  has  committed  upon  his  enemies,  and 
to  irritate  and  insult  his  tormenters  in  every  way.    Some- 
time it  happens  that  this  has. the  effect  of  provoking  one 
of  the  spectators  to  dispatch  him  with  a  dub'  or  tomar 
haw^    Sometimes  the  male  adult  prisoners  are  g^ven  as 
'  daves  Id  tvomen  who  have  lost  their  husbands  in  the  war, 
and  ^  trhom  they  are  often  marned.    Tlie  women  taken 
Sire  d^triboted  among  the  warriors;  the  boys  and  girls 
ere  considered  as  slavea 
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pumpkins,  by  the  labour  ol  their  women,  but  only  to  a 
small  extent,  and  as  a  resource  against  famine,  their  chief 
relianoe  being  upon  the  chase.  The  buffaloes  which 
wander  over  the  prairies  of  the  west,  in  herds  of  tens  of 
thousands,  are  their  great  support ;  but  deer,  bears,  and 
in  time  of  need  ottcis^  beavers^  foxes,  squirrels^  and  even 
reptiles,  are  devoured. 

The  Tdtecan  fami^  embraced  the  dviHsed  nations  of  Toltecai* 
Meidco,  Peru,  and  Bogota,  extending  from  the  Rio  Gila  in  races^ 
33*  N.  latitude  along  the  western  shore  of  the  conti-  ^"^"^^^^  ^ 
nent  to  the  frontiers  of  Chili ;  and  on  the  eastdm  coast,  along  ^"^ 
the  Qulf  of  Mexico,  in  North  America^    In  South  America, 
on  the  contrary,  tlios  family  chiefly  occupied  a  narrow  strip 
of  land  between  the  Andes  and  the  Pacific  Ocean,  bounded 
on  the  south  by  the  great  desert  of  Atacama.   Farther  north, 
however,  in  New  Granada,  were  the  Bogotese,  a  people 
whose  dvihsation,  like  their  geographical  position,  was 
intermediate  between  that  of  the  Peruvians  and  the  Mend' 
cans.    But,  even  before  the  Spanish  conquest,  the  Toltecan 
family  were  not  the  exclusive  possessors  of  the  n^ons  yrhkh 
we  have  assigned  to  them ;  they  were  only  the  dominant'^ 
xaoe  or  caste;,  while  other  tribes  of  the  American  race  .always , 
constituted  a  large  mass  of  the  population.    The  arrival  of, 
the  Spaniards  reduced  both  dasses  atike  to  vassalage ;  and 
three  centuries  of  slaveiy  and  oppression  have  leftiew  traces, 
of  Mexican  and  Peruvian  dvilisatiofi,  except  what*i&a]i( 
be  i^eaned  from  their  hirtoiy  and  antiquities.  These  nations 
can  no  longer  be  identified  in  existing  communities ;  and' 
the  mixed  and  motley  races  which  now  respectively  bear  the 
name,  are  as  unlike  tiieir  predecessors  in  moral  and  iutellec* 
tual  chaiMter,  as  the  degraded  Copts  are  unlike  the  andent 
EJgyptians.    It  is  in  the  intellectual  faculties  that  the  great 
difference  between  the  Tdtecan  and  the  American  foiulies 
consists.    In  the  arts  and  sdences  of  theformer  wesee  the 
evidences  of  an  advanced  dvihsation ;  their  architectural 
remains  eveiywhere  surprise  the  traveller  and  confound  the 
antiquary.    Among  these  are  pyramids,  temples,  grottoes, 
bas-reliefs,  and  arabesques ;  while  their  roads,  aqueducts, 
and  fortifications,  and  the  traces  of  their  mining  operations, 
9u£Sden^y  attest  their  attainments  in  the  practical  arts  of 
life. 

The  origin  of  the  populations  of  America  is  a  problem  Origin  ot 
whieh  has  yet  to  be  sdved.    It  is  known  that  in  Europe  Americaii 
man  was  in  existence  at  a  very  remote  period ;  and  there  [J^^ 
are  facts  which  lend  some  support  to  the  view  that  man 
has  also  been  a  denizen  of  America  for  ages.    Thus  there 
have  been  found  portions  of  the  human  skeleton  and 
fragments  of  human  handiwork,  associated  with  the  bones 
of  mammals  which  now  have  no  existence,  under  eiicum* 
stances  which  imply  great  antiquity*    In  most  instances, 
however,  St.  is  not  certain  that  such  relics  are  of  the  age  of 
the  deposit  in  which  they  have  been  found.    Human 
skdotons  and  bones  in  a  fossilised  states  or  associated  with 
bones  of  extinct  mammals,  have  been  found  at  Guadaloupc, 
in  Missouri,  near  Natchez,  at  New  Orleans,  in  the  coral 
reef  of  Florida,  near  Charleston,  in  California,  in  Ord  ilia, 
at  Petit  Anse,  and  in  Kansas.    Some  of  these  are  referred 
to  a  very  distant  period.    Thus  the  conglomerate  in  which 
the  remains  occur  in  the  Florida  reef  is  estimated  by  Agassis 
to  be  10,000  years  old;  but,  what  is  still  more  amazing, 
the  skdeton  found  by  Dr  Dowler  beneath  four  buried  Antinuitjf 
forests  in  the  delta  near  New  Orleans,  is  said  to  be  50,000  <)f  °i^^  <" 
years  old,  and  the  remains  from  Cdifomia  were  f otind  in  a  -^"^rica. 
deposit  beneath  Table  Mountain,  which  deposit  was  formed 
in  an  old  river  of  the  Eost-Pliocene,  or  Pliocene  period. 
At  any  rate,  when  this  deposit  was  formed  there  was  a  river 
valley  here,  down  which  an  overflow  of  volcanic  matter  was 
poured:  Since  that  time  denudation  has  been  so  great,  and 
the^wkanic  matter  so  hard,  that  the  sides  pf  the  valley^ve 
hqga  .svmvt  awav.  leaving  the  valley  bottom  with  its  nro 
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tectiog  cover  standing  up  far  abov«  the  level  of  the  neigh- 
bmiring  country.  Articiea  made  by  man  also  occur  under 
conditions  indicating  great  antiquity.  Thus  along  the  coast 
of  Ecuador  there  are  volcanic  deposits  which  belong  to  the 
period  of  volcanic  activity  preceding  the  present,  which  may 
probably  be  referred  to  the  Foet-FIiocene  period.  This 
matter  is  arranged  in  terraces,  and  in  one  of  these  terraces, 
now  24  miles  from  the  coast  and  150  feet  above  the  sea, 
Mr  Wilson  has  found  beneath  the  vegetable  mould,  beds  of 
day  with  sand  and  gravel  which  contain  fragments  of  pot- 
tery. These  beds,  it  is  believed,  were  deposited  beneath 
the  sea,  implying  an  elevation  of  150  feet  since  their  forma- 
tion* On  the  coast  there  is  a  pottery-containing  stratum, 
which  has  been  followed  for  80  miles,  and  patches  of  a 
similar  bed  occur  over  a  further  distance  of  200  miles. 
These  facts,  taken  in  conjunction  with  j^hat  we  learn  from 
the  traditions  and  histories  of  numerou^nations,  as  also  the 
characters  of  the  present  natives,  render  it  higMy  probable 
that  man  existed  in  America  long  before  the  origin  or  arrival 
of  the  civilised  communities  to  which  allusion  will  be  pre- 
sently made.  The  histories  of  these  communities  genendly 
agree  that  civilisation  was  introduced  by  persons  who  first 
appeared  as  strangers  amidst  the  people  already  in  possession 
of  the  country.  Hence  the  question  has  a  twofold  aspect, 
viz.,  the  origin  of  the  earliest  uncivilised  as  well  as  that  of 
the  earliest  civilised  tribes.  It  is  possible,  as  the  traditions 
suggest,  that  people  have  arrived  from  various  quarters  and 
at  various  times.  As  yet  we  have  little  positive  evidence 
to  rely  upon,  and  caution  is  required  in  drawing  conclusioxui 
from  resemblances  in  customs  or  religion.  For  instance, 
to  take  one  remarkable  case.  Amongst  tribes  living  high 
up  the  Amazon  basin  there  are  customs  which  correspond 
with  those  in  Borneo.  In  both  areas  we  find  blowpipes 
for  discharging  arrows;  large  houses  inhabited  by  several 
families  and  similarly  constructed;  baskets  and  bamboo 
boxes  of  almost  identical  form  and  construction;  and  the 
smoke-dried  heads  of  enemies  hung  up  in  the  houses.  In 
one  tribe  on  the  Amazon  the  throwing-stick  is  used,  and 
not  the  blow-pipe,  which  is  employed  by  all  the  surrounding 
tribes ;  the  throwing-stick  is  also  used  by  the  Esquimaux, 
the  Andaman  Islanders,  and  the  Australians.  On  the 
Amazon. an  arrow  or  spear  is  i\sed  for  catching  turtle, 
which  has  the  barb  loosely  attached  to  the  shaft,  so  that 
when  the  turtle  disappears  the  shaft  floats  on  the  soiface 
and  indicates  its  movements  and  position.  The  Australians 
catch  turtle  in  precisely  the  same  way.  Again,  many 
other  customs  are  common  to  the  Americana  and  trib^ 
living  in  areas  far  remote  from  them,  with  which  they 
have  no  apparent  direct  relationship.  If  these  analogies 
were  always  proofs  of  affinities,  then  we  might  iiSer, 
AS  bas  been  done,  that  America  was  first  peopled  by 
emigrants  from  the  'yppositejBhores  of  Africa,  W.  Europe, 
£.  Asia,  and  Folynesia. 

In  the  great  valley  of  the  Mississippi  and.  its  mighty  < 
tributaries,  the  Ohio  and  Missoun,  are  the  remains  of  the 
works  of  an  extinct  race  of  men,  who  seem  to  have  made 
advances  in  civilisation  far  beyond  the  races  of  red  men  dis- 
covered there  by  the  first  European  adventurers.  These 
rezBaiua  consist  chiefly  of  tumuli  and  ramparts  of  earth, 
enclosing  areas  of  great  extent  and  much  regularity  of  form. 
Some  of  them  recall  the  barrows  of  Europe  and  of  Asia,  or 
the  huge  mounds  and  ramparts  of  Mesopotamia,  as  displayed 
at  Babylon  and  Nineveh ;  while  others  renund  us  of  the 
rained  hippodromes  and  amphitheatres  of  the  Greeks  and 
Romans.  In  that  part  of  North  America  the  barrows  are 
usoally  truncated  cones ;  but  in  advancing  farther  south, 
they  often  assume  the  figure  of  four-sided  pyramids  in  suc- 
cessive 6ta|es,  with  fiattencd  tops,  like  the  TeocaUit^  or 
temples  of  Mexico  and  Yucatan.  Tliey  have  been  accurately 
described,  and  many  of  them  delineated  in  the  Smiifuonian 


Contributions  to  KnowUcfffe,  from  the  researches  dlenf 
Sqmer  and  Davis. 

The  barrows  and  ramparts  are  constracted  of  nmg^ed 
earth  and  stones ;  aad  f rom  their  solidity  snd  extent,  acst 
have  required  the  labour  of  a  numerous  population,  vith 
leisure  and  skill  sufficient  to  undertake  combined  sod  vast 
operations.  The  barrows  often  contain  human  bones,  and 
the  smaller  tumuli  appear  to  have  been  tombs ;  Int  tke 
larger,  especially  the  quadrangular  mounds,  would  seem  t& 
have  served  as  temples  to  the  early  inholiitantBb  Tim 
borrows  vary  in  size,  from  a  few  leet  in  drcomferenoe  €od' 
elevation,  to  structures  with  a  basal  dreumfereDoe  of  W^i 
or  2000  feet,  and  an  altitude  of  from  60  to  90  feet,  R&e& 
bling,  in  dii^ensions,  the  vast  tumulus  of  Aiyattes  oeii 
Sar£&  One  in  Mississippi  is  said  to  cover  a  base  of  iiz 
acres.  The  ramparts  also  vary  in  thickneas,  and  iir  hei^ 
from  6  to  30  feet,  and  usually  enclose  areas  vaiying  fztc 
1 00  to  200  acres.  Some  contain  400 ;  ancl  one  on  tk  M> 
souri  has  an  area  of  600  acres.  The  endosores  genenl; 
are  very  exact  circles  or  squares,  sometimes  a  union  of  bod . 
occasionally  they  form  parallelograms,  or  follow  the  bl^io' 
sities  of  a  hill ;  and  in  one  district,  that  of  Wisooonn,  the? 
assume  the  fanciful  shape  of  men,  quadrupeds,  birds,  or  ser- 
pents, delineated  with  some  ingenuity,  on  tiie  soifiee  cf 
undulating  plains  or  wide  savannahs. 

These  ramparts  are  usually  placed  on  deratioai  er  Es, 
or  on  the  banks  of  streams,  so  as  to  show  that  they  vc:t 
erected  |or  defensive  purposes,  and  their  sites  are  jodidc-:!./ 
chosen  for  {his  end.  The  area  enclosed,  therefore,  beuf:» 
proportion  to  the  relative  labour  bestorwed  on  such  lunpaiti : 
thus,  in  Ohio,  an  area  of  not  more  than  40  acres  u  «ii::»^ 
by  mounds  of  a  mile  and  a  half  in  drcumferenoe ;  and  a:  tie 
Little  Miami,  in  the  same  state,  is  found  an  eodosonfif 
four  miles  round,  that  contains  an  area  of  about  100 1=& 
These  remains  are  not  solitary  and  few,  for  in  the  rjts 
of  Ohio  they  amount  to  at  least  10,000. 

The  enclosures  in  the  form  of  animals  are  more  ore  tbi 
those  now  noticed,  and  seem  nearly  confined  to  WiaossiB. 
One  of  these  represents  a  gigantic  man  with  two hezh'^ 
Bize  of  which  may  be  estimated,  by  the  body  being  50  k: 
long,  and  25  feet  across  the  breast.  Another  on  a  slope  ir.J 
Brush  Creek,  represents  a  tolerably  designed  snake,  ri'^ a 
oval  ball  in  its  month ;  the  undulating  folds  of  its  bodjif  ^ 
spual  of  its  tan  extending  to  a  length  of  700  feet  Jia 
forms  of  quadrupeds  and  birds  are  also  char8Cteriruci» 
represented  in  these  ^rka  Those  that  have  been  ezpk'f  ^ 
rarely  contain  human  bones ;  though  the  Indians  dcpc^-i 
their  dead  within  them  occasionally,  they  have  no  w*'-^ 
of  their  having^  belonged  to  their  ancestorsL  The  nK^  Ff^ 
bable  supposition  respecting  them  is  that  of  Mr  R.  C.  Is?  •« 
that  each  was  the  sepulchrail  monument  of  a  different  tr.^"* 
who  have  all  disapp^red  from  America. 

Tlie  question  immediately  suggests  itsel!,  to  what  p^-^ 
must  we  ascribe  those  vast  works!  They  can  scsrcei.r  w 
the  works  of  the  ancestors  of  the  red  men  discovcied  p 
Europeans  in  North  America.  Neither  can  ve  tscn^e 
them  to  the  early  Greenland  and  Iceland  colonists,  ^^^ 
seem  never  to  have  passed  westward  of  the  AU^^,^. 
We  Can  scarcely  attribute  thtun  to  the  aonoewhatapocoTf- 
advent  of  the  Welsh  Madoo. '  Can  their  sothozs  be  db 
people  obscurely  mentioned  in  the  Icelandic  sct^  *^  ^ 
inhabitants  of  New  Iceland  t  ^^. 

A  curious  tradition  of  the  present  Iroqnob  records,  u- 
when  the  Lenni  Lenapi,  the  common  ancestois  of  the  ^r- 
quois  and  other  tribes,  whose  language  is  still  widdj  ^F-^ 
among  the  Indians,  advanced  from  the  north-west  to  t«.e 
Mississippi,  they  found  on  its  eastern  side  a  great  i:^  ^ 
more  civilised  than  themselves,  who  lived  in  fortified '^^l 
and  cultivated  the  ground.  This  people  at  first  gianiec  t*.: 
Lenni  Lenapi  leave  to  pass  through  tlieirtenitories  to  £ef« 
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an  eastward  settlement,  but  treacherously  attacked  them 
while  crosbing  the  river.  This  conduct  gave  rise  to  inve- 
terate hostilities,  that  terminated  in  the  extermination  or 
subjugatioQ  of  their  opponents,  and  the  establishment  of  the 
red  men  in  those  regions.  This  not  improbable,  though 
imperfect,  account  of  such  rude  communities,  where  neither 
letters  nor  hieroglyphics  existed,  is  probably  all  that  we 
shall  ever  learn  of  the  people  who  executed  those  works 
that  now  excite  our  surprise. 

As  we  advance  southward  we  find  proofs  of  still  greater 
m  refinement  on  the  table-land  of  AnsJiuac  or  Mexico ;  and 
^^  on  descending  Intp  the  humid  valleys  of  Central  America, 
the  peninsula  of  Yucatan,  and  the  shores  of  Honduras,  we 
find  striking  remains  of  the  semi-civilisation  of  the  races 
that  inhabited  those  countries  before  the  Spanish  invasion. 
The  barbarous  policy  of  Cortez  and  other  invaders  was  to 
eradicate  every  ^race  of  the  former  grandeur  of  the  native 
races,  aiid  thereby  to  inure  them  to  a  degrading  servitude. 
The  systematic  destruction  of  the  native  works  of  art  and 
gorgeous  buildings  in  Mexico  was  relentlessly  carried  on  for 
ages,  to  the  infinite  regret  of  the  modem  ethnographical 
•inquirer.  Little  positive  information  on  these  subjects  can 
be  gleaned  from  the  early  Spanish  historians  of  the  oox^ 
quest;  and  it  was  not  undl  the  publication  of  Humboldt's 
Eeteorcha  that  Europe  knew  anything  of  the  state  of  the 
Great  Mexican  pyramid,  or  of  the  wonderful  remains' of 
Palenque  and  Papantla. 

In  the  middle  of  the  last  century,  however,  some  Spanish 
adventurers  penetrated  with  difficulty  the  dense  forests  of 
the  Mexican  province  of  Chiapas,  in  which  they  discovered 
the  remains  of  an  ancient  city,  of  which  all  memoxy  had 
been  lost,  and  to  which  they  gave  the  name  of  fALBNQUX, 
£rom  a  poor  adjacent  viQage.  Stimulated  by  their  report,. 
the  Spanish  Qovemment  some  years  afterwards  despatched 
two  intelligent  travellers  to  explore  those  wilds;  but  the 
report  of  I^  Rio  and  Du  Paix,  from  the  commotions  that 
egitated  Europe  and  convulsed  Spain,  remained  unpublished 
until  a  few  years  ago.  It  has  since  appeared,  with  very  in- 
teresting designs  of  the  rUins  they  explored.  Onr  know- 
ledge of  such  remains,  however,  has  been  greatly  enlarged^ 
by  the  labours  of  an  enterprising  North  American  traveller, 
Air  Stephens,  given  to  the  world  in  four  volumes,  entiil^d 
Incidents  of  Travel  in  Central  America^  Chiapas^  and 
Yucatan^  1838,  and  Incidents  of  Travel  in  Yucatan,  1842. 
This  gentleman  discovered,  in  the  almost  impenetrable 
forests  of  those  regions,  the'  remains  of  no  less  than  44 
towns,  some  oT  them  with  extensive  and  hi^ly  decorated 
structures.  These  exhibit  waUs  of  hewn  stone,  admirably 
put  together  with  mortar,  often  enriched  by  sculptures 
in  bold  relief,  and  hieroglyphical  inscriptions,  exactly 
resembling  the  Aztec  MSS.  in  the  museums  of  Europe, 
and  in  the  piblications  of  Humboldt;  well  executed 
vatUted  roofs,  and  obelisks  covered  with  mythic  figures 
and  pictorial  or  hieroglyphical  inscriptions.  These  curi- 
ous remains  have  been  concealed  for  ages  by  a  luxu- 
riant tropical  vegetation,  so  dense  that  they  seem  to  have 
been  unknown  to  people  living  within  half  a  mile  of  their 
site. 

The  most  conspicuous  ruins  are  those  of  temples  and 
palaces,  which  almost  invariably  have  a  pyramidal  form,  in 
several  stages,  with  wide  intervening  tetraces,  the  ascent  to 
'which  is  by  grand  flights  of  steps.  The  chambers  in  those 
bnildings  have  generally  a  length  disproportioned  to  their 
«ridth,  they  have  no  windows,  but  receive  their  light  from 
the  doors,  just  as  the  rooms  do  at  this  day  in  Barbary  and 
some  other  eastern  countries.  The  apartments  are  in  two 
parallel  rows,  a  narrow  corridor  or  series  of  chambers  runs 
along  the  front,  and  the  apartments  behind  this  receive  their 
light  only  from  the  front  rocni^  into  which  they  open.  Tet 
these  interior  apartments  are  often  richly  decorated  with 


sculptures,  ornamented  with  stuccos.  and  gaily  painted  red, 
yellow,  white,  and  black. 

The  ruins  of  Palenque,  as  may  be  seen  m  the  researches 
of  Humboldt,  have  the  characters  just  mentioned.  They 
are  covered  with  hieroglyphics,  and  sculptures  in  relief,  with 
ornamental  cornices.  The  largest  bmlding  stands  on  a 
terrace,  faced  with  stone,  measuring  310  by  260  feet ;  the 
building  itself  is  200  by  180  feet;  its  walls  are  25  feet 
high.  The  stone  has  been  originally  covered  with  painted 
stucco ;  fronts  the  east,  and  contains  14  doors,  separated 
by  piers  ornamented  with  stucco  figcttes.  In  this  building 
some  of  the  figures  are  erect,  while  others  sit  cross-legged, 
in  what  we  term  the  oriental  fashion ;  one  statue,  10^  feet 
high,  wa#f ound  at  Palenque ;  and  two  fragments  of  two 
torsos  and  a  head  wera  also  discovered  that  exhibited  a 
severe  but  fair  style  of  sculpture,  that  recalls  'soMtlung  of 
the  early  style  of  Qreek  art. 

The  ruins  at  Copan^  in  Honduras,  eite  of  vast  extant. 
Here  a  pyramidal 'Structure,  remains,  with  an  elevation  of 
150  feet  measured  along  its  slope,  and  this  appears  to  be  a 
principal  temple,  included  with  several  smaller  itnieturea 
within  a  sacred  enclosure,  in  the  manner  of  the  teinples  of 
ancient  Egypt.  On  its  walls  are  many  skulls  of  a  qnadrn* 
manous  animal,  well  executed  in  high  relief ;  a  large  Qgure 
of  a  baboon  was  discovered  among  the  ruins,  bearing  no  in* 
considerable  resemblance  to  the  cynocephalus  of  the  Egyp* 
tians.  Here  also  several  sculptured  obelisks  occur,  from 
11  to  13  feet  in- height,  and  from  3  to  4  feet  wide,  which, 
as  well  as  the  walls  of  the  temple,  were  highly  ornamented 
with  sculptures  in  bold  reUef . 

The  similarity  between  the  ruins  at  Copan  and  Palenque, 
and  the  identity  of  the  hieroglyphic  tablets  in  both,  show 
that  the  former  inhabitants  of  Chiapas  and  Honduras  had 
the  same  written  language,  though  the  present  Indians  of 
those  provinces  do  not  understand  each  other. 

At  several  places,  but  more  especially  at  Uxmal,  in 
Yucatan,  are  very  magnificent  ruins  of  the  same  kind. 
Here  are  found  sculptured  obelisks,  bearing  on  their  prin- 
cipal face  the  figure,  probably,  of  some  deity,  with  a  be- 
nignaht  eountenance  represented  in  full,  and  the  hands 
applied  to  the  breast  The  other  sides  of  the  obelisks  are 
covered  with  hieroglyphical  tablets,  proving  that  the  same 
race  once  ii^habited  the  plains  of  Honduzas  and  the  table* 
land  of  Anahuac.  The  principal'  building  at  Uxmal  seems 
to  have  been  a  veiy  magnificent  pyramid  in  three  stages  or 
terraces,  faced  with  hewn  stone,  and  neatly  rounded  at  the 
angles.  The  first  tezraoe  is  575  f,)et  long,  15  feet,  broad, 
and  3  feet  high,  serving  as  a  sort  d  plinth  to  the  whole ; 
the  second  terrace  is  545  feet  long,  250  feet  wide,  and  2(> 
feet  high ;  the  third  terrace  is  360  feet  long,  by  30  feefr 
wide,  and  1 9  feet  in  height.  From  the  centre  of  the  second 
terrace,  the  upper  part  is  gained  by  a  vast  flight  of  well- 
constructed  steps  130  feet  wide.  This  leads  to  the  temple, 
the  facade  of  which  is  no  less  than  322  feet  long,  but  had 
not  had  a  greater  elevation  than  25  feet ;  yet  its  grandeur 
is  enhanced  by  the  rich  sculpture  that  covers  the  upper  part 
above  a  fillet,  or  cornice,  that  surrounds  the  whole  building 
at  about  half  its  elevation.  The  interior  consists  of  two 
parallel  ranges  of  chambers,  11  in  each  row.  The  front 
apartments  are  entered  by  11  doorways,  enriched  with 
sculpture,  which  gives  sufficient  light  to  those  rooms ;  but  the; 
posterior  row  receives  no  light  except  what  enters  by  their 
doors  from  the  exterior  rooms.  The  roofs  here,  unlike  thos6 
of  Palenque  and  Copan,  are  not  stone  arches,  but  are  sup- 
ported on  bearers  of  a  very  hard  wood,  that  must  have  been 
brought  from  a  distance  of  some  hundred  miles,  and  these 
beams  too  are  covered  with  hieroglj-phics.  The  flat  roof 
of  this  building  has  been  externally  covered  with  a  hard 
cement  In  a  building  placed  on  a  lower  level  is  a  rectan- 
gular court,  which  has  been  once  wholly  paved  with  well- 
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carved  figun«  ol  tortoises  in  denu-relief.  These  are  a]> 
ranged  id  groups  of  four,  with  their  heada  placed  together ; 
and  from  the  dimenaionfl  of  the  court,  Uub  sola  de  Uu  Tor» 
titgas  must  have  required  43,660  ol  such  carr^d  Btones  for 
its  pavements 

The  nuns  of  Chichen,  also  in  Yucatan,  extend  oyer  an 
area  of  two  miles  in  circumference.  One  of  the  best  pre- 
served buildings  with  an  ambit  ol  638  feet»  is  constructed  in 
three  terraces,  which  gave  it  an  apparent  altitude  of  65  feet. 
The  buildings  here,  on  the  second  terrace,  have  the  fa^es 
highly  sculptured,  both  above  and  below  the  horizontal  fil- 
let ;  and  the  doorways  a^  eniiched  with  mouldings,  and 
truss-like  ornaments  supporting  a  diij^stone.  The  staircase 
here  is  56  feet  vida  The  front  apartments  ai§  47  feet 
long  and  only  9  wide.  There  are  three  doora  in  the  front,  and 
in  the  central  apartment  are  nine  nichea  The  roofs  are 
stone  arches ;  and  all  has  been  once  painted  of  vanoua 
colours.  A  curious  adjoining  structure  consists  of  two 
parallel  stone  walls,  274  feet  long,  and  30  feet  apart  The 
walls  are  30  feet  thick.  It  has  been  conjectured  to  have 
been  connected  with  the  celebration  oi  some  public  games, 
like  the  palcestroB  oi  the  Greeks. 

In  several  of 'the  ruins  now  noticed  are  found  buildings 
to  which  there  is  no  access.  They  have  doorways,  but  these 
Boemto  have  been  walled'upwhen  the  buildings  were  erected. 
Their  use  is  Unknown ;  they  are  named  ecuas  cerradoi,  or 
"  shut  up  houses."  Their  interior  does  not  differ  horn  the 
other  apartments  above  described. 

It  IS  worthy  of  notice,  that  the  builders  of  tliose  cities  took 
great  pains  to  supply  them  with  one  of  the  prime  essentials 
of  human  comfort — abundance  of  good  water,  by  means  of 
wells  and  cisterns  of  excellent  canatruction. 

The  remains  in  all  the  44  ancient  towns  visited  by 
Stephens  have  a  similar  character,  so  that  we  can  havejao 
hesitation  to  ascribe  them  to  the  same  nation,  or  to  kindred 
races  of  men,  who  had  certainly  attained  no  inconsiderable 
civilisation,  although  unacquainted  with  the  use  of  iron,  or 
even  of  bronze.  Many  of  these  towns  are  repeatedly  refeired 
to  in  the  native  histories,  and  it  is  almost  certain  that  a 
large  proportion  of  them  were  founded  and  inhabited  by 
the  Tutul-Xius,  Nahoas,  and  other  tribes  speaking  Uie 
KahuatT  tongue.  In  not  a  few  instances  the  dates  and  the 
names  of  the  f  oundera  have  been  preserved. 
Native  It  has  been  generally  admitted  by  physiologists,  that 

^ertcaB  the  temperate  regions  of  the  globe  are  best  fitted  to  de- 
"'  ^  velope  ail  the  powers  of  onr  nature ;  and  it  is  a  fact  in 
accordance  with  this  opinion,  that  among  the  aborigines 
of  Amenca,  civilisation  followed  very  closely  the  chain  of 
the  Andes,  and  was  found  either  upon  their  sides  'or  the 
table-land  of  their  summits,  where  the  elevation  of  the 
ground  moderates  the  heat  of  the  tropical  sun,  and  pro- 
duces a  cfimate  analogous  to  that  of  Central  and  Southern 
Europe.  This  civilisation  did  not  exist  merely  at  the  two 
distant  and  isolated  points  of  Mexico  and  Peru,  but  pre- 
sented itself  at  intermediate  places,  and  may  be  said  to  have 
formed  a  continuous  line  from  lat  35**  N.  to  lat  36*  S,  with 
fow  interruptions,  except  at  those  parts  where  the  moun- 
tamous  chain  disappears,  or  sinks  down  to  a  trifling  eleva- 
tion Some  large  buildings  nesr  the  Rio  Gila,  in  lat  33^  N., 
with  fragments  of  porcelain,  indicate  the.  existence  of  a 
people  there  who  had  some  Imowledge  ef  the  arta  '  These 
^-ere  most  probably  a  branch  of  the  Aztecs  or  Toltecs, 
who  afterwards  occupied  Mexico,  as  the  annals  oi  that 
country  tell  Though  some  pursued  their  march  south- 
ward, it  may  be  reasonably  supposed  that  a  part  remained 
in  the  district;  and  the  Indians  bvmg  here, .who  culti* 
vate  oonif  weave  cloth,  and  live  m  villages  consistisg  of 
houses  built  of  solid  matenals,  sometimes  two  stories  in 
haght,  may  either  be  theur  descendants,  or  have  bor- 
■^  from  them  the*  improvements  they  possesa    Kext 
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in  order  as  we  proceed  eofothward,  are  iht  nnaia  vixm 
of  Mexico,  of  whose  condition  we  shall  ipeik  lyy  aui  by. 
In  Chzapa  were  the  Zapotecs,  in  Tucatan  the  Hsjbs,  ia 
Guatemab  the  Quiches  and  Kar.hi((pf{li»,.  all  nearly  u 
much  advanced  in  civilisation  as  the  Menops,  and  pn)> 
bably  of  the  same  primitive  stock.  From  tlua  pomt,  viure 
the  Andes  lose  their  elevation,  or  break  into  isolated  bmx, 
no  distinct  traces  of  civilisation  appear  till  we  enter  tbe 
southeQi  continent  Here  were  found  the  Mnyscas  or 
Moscas,  on  the  table-land  of  Bogota,  a  nation  connstiDg 
of  several  tribes,  who  worshipped  the  son  and  practiced 
some  of  the  useful  arts.\^  To  these  sncdeeded  the  oatioQsd 
*Peni,  living  under  the  Incas,  whose  dommion  ezteoikd 
from  the  equator  to'  the  35th  degree  of  8  btitudf. 
Beyond  this  boundary  were  the  Chilian  tnbea,  who,tbQup 
inferior  to  the  Peruvians,  had  made-some  advasoes  bejticd 
the  rudeness  of  the  savage  stateu  It  ia  proper  to  oentiflQ 
that  some  of  the  nations  named  were  extinct  before  the 
arrival  of  the  Spaniards ;  but  the  d^;ree  of  ctviliaatioD  diey 
had  attained  is  attrated  by  the  monuments  they  have  left 
behind  them.  There  were  no  other  tribes  u  the  oev 
continent  which  had  made  any  progress  in  social  i2EpoT^ 
ment.  *  We  would  not  except  the  Giaranis  of  Biazii,  aad& 
few  others,  who  derived  their  subsistence  chiefly  fras 
agriculture,  but  were  in  other  respects  savages.  We  pittf 
among  the  exceptions,  however,  the  extinct  race  of  tbe 
Allegewis,  or  whatever  was  the  name  of  tbe  people,  wis 
erected  the  military  works  existing  between  ths  Ohio  id 
the  northern  hikes ;  but  they  also,  it  must  be  remessb£(d, 
inhabited  a  temperate  climate,  though  not  a  moustakoci 
country.  It  may  be  affirmed,  then,  as  a  general  pttf £• 
tion,  that  from  35''  of  N.  to  35**  of  a  latitude,  tbe  sid 
and  summits  of  the  Andes  were  the  e^chum  vs^  ^ 
American  dviliaatiorL  We  admit  that  some  of  the  tr.b» 
in  Cfaiapa,  Oaxaca,  and  Yucatan,  inhsi>ited  low  dktn&«; 
but  th^  were  still  near  the  Cordillera,  and  may  be  ft^ 
oonsidered.aS  offsets  from  the  nations  dweUing  apoa  t 
The  fact  is  important,  as  marking  the  effect  of  diiaite  a 
the  active  energies  of  our  species.  There  ia  do  dcsU 
that,  with  the  improved  arts  of  modem  times,  chiliatia 
can  subsist  under  the  bummg  sky  of  the  torrid  acnei  tct  sat 
in  such  vigour  as  in  countries  which  eogoy  a  mate  modena 
temperature.  Perhaps  it  will  be  found  that  the  oonl 
and  physical  powers  of  man  attam  their  highest  peiieiSUB 
in  those  r^ons  where  he  is  aooompanied  by  «totf  ud 
the  trine.  The  zone  occupied  by  the  fcnner  ta^ 
from  the  30th  to  the  57th  or  58th  parallel ;  andwithintke 
tropics  the  corresponding  climate  is  fonnd  os  the  iaski 
or  summits  of  mountains,  from  4500  to  10,000  feet  tbG^ 
the  level  of  the  sea. 

It  is  remarkable  that 'the  Mexican  annals  reach  to  iKcx 
very  remote  date,  although  they  were  preserved  metis  ^ 
picture-writing.  We  do  not  pretend  to  enter  into  tb 
question  as  to  the  authenticity  of  the  raoorda  theos^ 
and  their  correctness.  It  ia  enough  that  they  h&verec^ 
credit  from  Humboldt,  Vater,  and- other  men  of  ieamirg 
and  judgment  From  the  aimals  thus  preserved,  of  vbcb 
further  details  will  be  subsequently  given,  we  learn  thatt^ 
the  earliest  dawn  of  history  the  Quuiames  were  in  posses&a 
of  the  country,  that  civilisation  was  introduced  by  ^g^ 
cecoSng  from  the  east,  and  that  several  nations  belcsgog^ 
one  race  migrated  in  succession  from  the  north  vest,  «i^ 
settled  in  Anahwxe  or  Mexico.  The  Toltecs,  it  is  st&tod, 
Mt  their  original  seat,  far  to  the  west,  in  544  of  ocr  e!^ 
and  after  a  long  journey  invaded  Mexico,  then  ccoip^ 
by  wandering  hordes,*  In  648.  This  people,  who  penetnted 
to  Nicaragua,  if  not  to  South  America,  were  t^^l 
destroyed  after  the  lapse  of  some  centuries;  bal  «2^ 
f  >llowed  by  the  Chichimecs,  a  half  savage  tnbe,  6^-^'^ 
1120.  and  these  a  few  years  afterwards  by  the  Arsbui.  ^ 
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or  seven  tribes,  iocIadiDg  the  AcoIliiianB,  the  TIascaltecs,  and 
tli^  Aztecs  or  proper  Mezicana.  All  these  people  spoke 
dialects  of  one  language,  and  bad  similar  arts,  cnstoms, 
and  institations.  The  town  of  Mexico  or  l^ochtitlan 
was  f^Minded  in  1325,  and  the  series  of  Mexican*  kings 
which  commenced  in  1352  was  continned  through  eight 
monarchs  to  Montezuma.  The  monarchy  was  small  at  first, 
and  passed  through  many  Tidssitiides  7  but  it  was  gradually 
enlarged,  espedaUy  hy  &e  policy  and  enteipiise  of  the  later 
princes  of  the  line.  When  CoHes  arrived,  it  embraced 
what  are  now  the  pcovinces  of  Vera  Cruz,  Oaxaca,  Puebia, 
Mexico,  and  part  of  VaOadolid,  a  surface  of  130,000  square 
miles;  but  within  this  were  comprehended  three  small 
independent  states,  Tlascala,  Cholujlan,  and  Zapeaca.  The 
pastoral  state,  which  forms  the  intermediate  stage  between 
savage  and  civilised  life,  had  never  existed  in  Meidco ;  for 
the  native  wild  ox  had  not  been  tamed,  and  the  use  ef  milk 
OS  food  was  unknown.  The  Mexican  nations  derived  their 
i  in  subsistence  from  agriculture,  which,  however,  was  conducted 
in  the  rudest  manner,  with  very  imperfect  instruments. 
They  cultivated  maize,  potatoes,  plantains,  and  various 
other  esculent  vegetables.  They  raised  cotton,  and  under- 
stood the  art  of  spinning  and  weaving  it  into  cloth,  of  a 
texture  which  excited  the  admiration  of  the  Spaniards. 
They  had  no  iron,  but  riiowed  considerable  skill  in  fashion- 
ing the  gold,  silver,  and  copper,  found  in  a  native  state, 
into  domestic  utensils  and  ornamental  articles.  In  some 
of  their  buildings  the  stones  were  hewn  into  regular  forms, 
and  accurately  joined ;  and  from  the  ruins  of  the  palace  of 
Mitla^  in  Oaxaca,  still  existing,  it  appears  that  ^ey  had 
the  art  of  ddKgning  ornaments  like  arabesques,  in  paste, 
with  great  neatness,  and  attaching  them  to  &e  waUs ;  but 
solid  structures  of  masonry  evincing  any  considerable  skill 
are  Extremely  rare  in  the  country.  Their  carvings  in 
^ood  were  tolerably  well  executed,  but  the  figures  were 
disproportioned  and  omcouth.  The  same  remark  applies 
to  their  hi^roglyphical  drawings,  which  were  far  inferu^ 
&n  taste  and  design  to  those  of  the  Hindoos,  Japanese, 
and  Thibetians.  For  paper  they  employed  sometimes 
jthe  large  leaves  of  the  aloe,  sometimes  cotton  doth,  or  the 
ekins  of  deer  dressed.  Their  books  consisted  of  strips  or 
webs  of  such  iliaterials,  composed  of  pieces  neatly  joined, 
one  or  two  feet  broad  and  twenty  or  thirty  long,  which 
were  divided  into  pagte  by  'folding  them  in  a  zig-zag 
tnanner ;  and  two  pieces  of  thin  deal  attached  to  the  outer- 
most folds  served  as  boards,  and  gave  these  manuscripts, 
nvhen  closed,  an  appearance  very  much  like  our  old  folios 
in  wooden  binding.  The  written  language  of  Mexico  con- 
tained a  few  real  hieroglyphics  or  symbols,  purely  conven- 
tional, to  designate  sudi  objects  as  water,  earth,  air,  day, 
night,  speech,  and  also  for  numbers;  but  it  was  essentially  a 
system  of  pictur&^mriHng  in  which  objects  were  represented 
by  coloured  figures  having  a  resemblance  more  or.  less 
exact  to  themselves.  With  all  its  necessary  imperfections, 
this  instrument  was  familiarly  employed  to  a  prodigious  ex- 
tent in  deeds  and  instruments  for  elFectingthe  transmission 
and  sale  of  property.  The,  government  kept  couriers  for 
conveying  intelligence  from  all  parts  of  the  empire ;  and  the 
oapitflJ  was  watched  and  cleaned  by  a  sort  of  police  estab- 
lishment. Tins  is  the  bright  side  of  Mexican  dvOisation. 
On  the  other  hand,  it  must  be  kept  in  view,  that  the  Mexi- 
cans had  no  tame  animala,  no  made  road^  no  money  to 
.serve  as  a  univeTsal  medium  of  exchange  in  commercial 
isansactions.  The  government  was  originally  a  perfect 
feudal  monarchy,  in  which  all  power  was  monopolised  by 
41  numerous  nobility  and  the  priesthood.  The  great. mass 
4^  tiie  people  were  serfs,  attached  to  the  soil,  and  trans- 
f  erred  with  it  from  owner  to  owner  by  descent  or  purchase. 
The  peasants  or  slaves  of  a  nobleman  were  allowed  a  cer- 
tain portion  of  land,  which  they  cultivated  in.  common 


for  their  subsistence:  the  rest  of  their  labour  belonged 
to  their  lord.  The  country  swarmed  with  beggars,  and 
thousands  were  swept  off  every  few  years  by  famine.  As 
among  the  andent  Egyptiaxis  and  the  Chinese,  immutable 
custom,  regulating  ^ery  act  of  dvil  and  common  life^ 
chained  up  the  oourse  of  improvement,  and  spread  a 
languid  monotony  over  society.  The  crown  was  dective, 
and  the  powers  of  the  monarch  small,  tiU  the  privileges  of 
the  nobles  were  destroyed  by  the  policy  and  ambition  of 
Montezuma.  The  religion  of  the  Mexicans  breathed 
a  savage  spirit,'  which  degraded  them,  in  a  moral  point  of 
view,  far  bdow  the  hordes  of  wandering  Indians.  Their 
ddties,  represented  by  mis-shapen  images  of  serpents 
and  other  hideous  animals,  were  the  creation  of  the 
darkest  pasdons  of  the  human  breast,  of  terror,  hatred, 
cruelty,  and  revenge.  They  delighted  in  blood,  and  thou* 
sands  of  human  sacrifices  were  annually  offered  at  their 
shrines.  The  places  of  worship,  called  TeocalHs,  were  pyra- 
mids compost  of  terraces  placed  one  above  another, 
like  the  temple  of  Bdus  at  Babylon.  These  were  built  of 
day,  or  of  alternate  layers  of  day  and  unbumt  bricks, 
but  in  some  cases  faced  with  slabs  of  polished  stone,  on 
^hich  figures  of  animals  are  sculptured  in  rdieL^  One  or 
two  8m.all  chapels  stood  upon  the  summit,  endosing 
images  of  the  ddty.  The  largest  known,  which  is  com- 
posed'of  four  stories  or  terraces,  has  a  breadth  of  480 
yards  at  the  ba^  and  a  height  gf  65.  These  *tiucturea 
served  as  temples,  tombs,  and  observatories ;  and  it  is  r^* 
markable  that  their  ddes  are  always  placed  exactly  in  the 
direction  of  the  meridian.  This  leads  us  to  the  most  in*  Calendar, 
teresting  fact  connected  with  Mexican  dvilisation,  we 
mean  the  perfection  of  their  calendar.  The  dvil  year  was 
composed  of  365  days,  divided  into  18  months  of  20 
daysL  and  5  supplementary  days.  The  Mexicans  had 
besiaes  a  ritual  or  rdigious  year  for  the  regulation  of  their 
festivals ;  and,  by  means  of  a  cyde  of  52  years,  and  a  very 
complicated  method  of  computation,  the  religious  and  dvU 
periods  Were  connected  with  one  another,  and  the  civil  year 
was  made  to  correspond  with  the  natural  by  the  inter- 
calation of  13  days  at  the  end  of  the  cyde.  The*  month 
was  divided  into  four  weeks  of  five  days,  but  each  day  of 
the  month  had  a  distinct  name :  and  Humboldt  has  given 
strong  reasons  for  believing  that  these  names  were  bor 
.rowed  from  an  andent  zoduio  formed  of  27  or  28  lunar 
houses,  wliich  was  made  use  of  from  the  remotest  anti 
quity  in  Tartaiy,  Thibet,  and  India.  The  calendar  of  the 
Mexicans  bespekks  a  degree  of  sdentific  skill,  and  an 
accuracy  of  observation,  which  are  not  easily  reconciled 
with  their  semi-barbarous  habits^  their  general  ignorance 
in  other  things,  and  the  recent  date  of  their  dvilisation 
according  to  their  own  account  It  is  here,  indeed,  and 
not  in  their  language,  that  we  find  distinct  truces  of  their 
connection  wjth  Akatic  nations.  The  character  of  the 
Mexicans  is  probably  the  same  at  this  day  as  before  tho 
conquest,  which,  we  are  disposed  to  think,  made  less 
change  in  the  situation  of  tho  people  than  is  often  sup- 
posed, though  it  annihilated  the  rank  and  privileges  cf 
the  nobles.  The  Mexican  Indian  is  grave,  snspidou£i, 
and  tadtum ;  quiet  and  pladd  in  his  external  deportment^ 
but  rancorous  in  his  spirit;  subnusdve  to  his  superiors,  . 
harsh  and  crud  to  those  beneath  him.  His  intellect  is 
limited,  and  chiefly  devdopes  itself  in  imitative  labours 
and  mechanical  arts.  Slow,  cautious,  and  persevering,  he 
loves,  both  in  his  acts  and  thoughts,  to  travd  in  a  bea|en 
track.  The  people,  though  speaking  many  different  lan- 
guages,« have  neariy  the  same  physical  character.  The 
Mexicans  have  dive  complexions,  narrow  foreheads,  black 


*  Bobertaon  vu  mifltakn  in  beliering  that  the  Teocallis  Trere  !d  aQ 
cases  mere  tnasses  of  earth,  without  maaooif.  See  Haaiboldt'f 
ResearcJiet,  voL  i  p^  111,  Sn^^  tninalBtion. 
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eyea,  coarse  glossy  black  hair,  and  thin  beards.  They 
are  of  the  middle  size,  and  well-proportioned  m  their 
limbs:  A  person  with  any  defect  or  deformity  is  rarely 
seen  amongst  theoL  They  are  healthy,  and  live  to  an 
adTanoed  age,  -when'' life  is  not  shortened  by  drunken- 
ness. The  Toltec  and  Aztec  races,  when  they  established 
themselves  in  the  country,  diffused  their  own  language 
]>artially  from  t£e  Lake  of  Nicaragua  to  the  37th  parallel. 
They  reclaimed^  by  degrees,  many  of  the^  neighbouring 
savage  tribes  to  a  settled  mode  of  life,  and  spread  a  fccblo 
degree  of  civilisation  over  a  mixed  mass  of  nations,  speak- 
ing, according  to  Clavigero,  35  languages,  of  which  Hum- 
boldt tells  ns  that  20  stHl  exist.  The  Aztec  langusge  is  one 
of  the  most  copious  and  polished  of  the  American  tongues, 
nxA  abounds  in  words  of  the  immoderate  length  of  12  or  15 
syllables.  It  is  uncertain  what  was  the  number  of  sub- 
jects over  whom  Montesuma  ruled.  The  ruins  in  the 
valley  of  Tenochtitlan,  on  which  the  capital  stands,  show 
that  it  most  have  been  more  pof>ulous  before  the  conquest 
than  now ;  bat  the  population  at  present  is  diffused  over 
aa  incomparably  widet  space ;  and,  upon  the  whole^  there  ■ 
are  no  good  grounds  for  believing  that  the  numbar  of 
crvilised  Indians  was  -much  greater  when  Cortes  landed,' 
than  in  1803,  when  it  amounted  to  2,000,000. 

The  eifilisation  of  Mexico,  as  weU  as  of  Peru,  vwed  its 
existence  to  a  single  cause^ — ^the  patient,  submissive,  and 
¥upetstit]0us  character  of  tha  people,  which  fitted  them 
to .  be  beasts  of  burden,  xmder  an  aristocracy  of  priests 
and  nobles,  who  were  led,  j>erhaps,  partly  by  influences 
from  abroad,  partly  by  the  instinct  of  self-interest,  to 
devise  means  for  Hold^g  the  mass  of  the  community' 
in  subjection.  Many  of  the  nations  which  continued 
sav&ge,  such  as  the  Algonquins  and  Iroquois,  were  pro- 
bably eqaal  to  the  Mexicans  in  intellect;  but  their 
propen^ily  to  superstition  was  less,  and  their  enej;gy  of 
character  .was  too  great  to  permit  of  tlieir  being  enslaved 
by  their  chiefs.  It  is  chiefly  in  the  variety  of  their  pri- 
mitive character  that  we  must  seek  Jot  the  cause  of  the 
diversity  of  manners  and  institutions  we  &d  among  the 
American  nations.* 

The  ancient  empire  of  Peru,  more  extensive  than  that 
of  Mexico,  embrac^  the'^  whole  sea-coast  from  Pastes  to 
the  river  Maule,  a  line  of  2500  miles  in  lejigth.  Its 
breadth  is  uncertain;  but  as  it  included  both  declivities 
of  the  Andes,  it  must  have  extended  in  some  cases  to 
600  miles,  and  the  entire  surface  of  the*  empire  p^bably 
exceeded  500,000  square  miles.  It  is  plain,  however, 
-from  the  imperfect  lustory  of  the  Incas  which  has  been 
preserved,  that  within  this  space  there  were  many  dis- 
tricts where  their  authority  was  feeble,  and  others  inhabited 
by  tribes  which  were  entirely  independent.  One  part 
.of  the  country,  besides,  consisted  of  a  sandy  desert,  while 
the  most  elevated  tracts  were  uninhabitable  from  cold. 
It  must  not  therefore  be  supposed  that  the  capacity  of 
the  country  to  support  population  was  commensurate 
with  the  extent  of  its  surface.  Still  the  magnitude  of  the 
Peruvian  empire,  in  the  midst  of  an  immense  multitude 
of  independent  savage  communities,  so  extremely  minute, 
that  a  hundred  of  them  might  have  been  planted  with- 
out ^crowding  in  dhe  of  its  provinces,  is  an  extraordinary 
phenomenon.  The  creating  and  maintaining  of  such  an 
empire  is  a  proof  that  the  Peruvians  had  made  ncf  trifling 
progress  in  the  useful  arts  and  in  the  science  of  government. 
To  keep  in  subjection  so  many  remote  provinces,  there  must 
have  been  an  efiicient  military  force,  rapid  means  of  com- 
munication, considerable  revenues,  and  an  organised  magis- 
tracy capable  of  understanding  and  executing  the  plans 
of  rulers,  who  had  sufficient  political  skill  and  knowledge 
of  human  nature  to  adapt  their  institutions  and  arrange- 
ments to  the  wants,  baT)ita    and  character  of  a  great 


vai'iety  of  dissimilar  nations,  spread  over  a  territoiyrtacJu 
ing  as  far  as  from  Lisbon  to  the  banb  of  the  yJ^jl  U 
is  clear  that  the  ruling  tribe,  which  was  able  to  extend 
its  dominion,  and  to  a  considerable  extent  its  hngu^, 
over  a  space  of  2500  miles,  must  have  posaeased  a  marked 
superiority  of  some  kind  over  the  hordes  that  sunoucdcl 
it.  We  must  remember,  besides,  that  the  Peruvians  l.y 
under  the  disadvantage  of  being  destitute  of  eves  such  a 
imperfect  instrument  of  communication  as  the  hieroghfk 
language  of  the  Mexicans,  and  that  they  were  €xtreiu«V 
deficient  in  military  spirit  Indeed,  it  is  one  of  tk  most 
singular  facts  connected  with  the  history  of  America,  tbt 
by  far  the  largest  empire  it  contained  was  formed  by  tLe 
most  unwarlike  people  in  it  The  dominion  of  the  hcis 
was  founded  entirely  on  policy,  superstition,  and  the  mi, 
It  could  only  be  by  the  intelligence  and  skill  which  c^ 
lisation  developes,  that  the  Peruvians  conqaered  trN^ 
superior  to  themselves  in  courage ;  and  it  was  by  p*  i'^/ 
and  superstition  that  the  Incas  tamed  the  rod^ies  of 
savage  tribes,  and  held  distant  countries  in  sabjectKO. 
Robertson  justiy  observes,  that  the  Peruvians  **had  «!• 
vanced  far  beyond  the  Mexicans,  both  in  the  neoe^saiT^sm 
of  life,  ia^d  in  such  as  had  some  tiUe  to  the  iaoecj 
elegant"  In  two  points  only  were  they  inferior;  in  tiieir 
calendar  or  mode  of  computing  time,  and  in  their  ^it 
of  such  a  substitute  for  writing  as  the  Aztecs  posseaed 
in  their  hieroglyj^cs. 

Agriculture  was  conducted  with  greater  care  aod  s:*  L-^  i 
Cess  in  Peru  than  in  Mexico.'     The  lands  capable  of  ct-^^" 
tivation  were  divided  into  three  shares.    0•e•«a5CC35^ 
crated  to  the  service  of  religion,  the  erection  of  tffif^ 
and  the  maintenance  ^i  priests ;  the  second  was  set  apLt 
as  a  provision  for  the.  support  of  the  government;  sti 
the  third  and  largest  share,  which  was  reserved  lati 
people,  ^was  parcelled  out,   not  among  individoals,  ^ 
among  the  hamlets  and  villages,  according  to  the  anal^ 
and  rank  of  the  inhabitants ;  and  a  new  division  vasias:^ 
every  year  to  meet  any  change  that  might  arisfe  ia  tis 
circumstances  of  the  parties.      Tbe   members  ol  e^ 
littie  community  went  to  the  fields  under  overswia,  ai 
cultivated  the  land  by  their  joint  labour.    The  fi«i^;- 
was  distributed  among  the  families  and  individnsls  a^"^ 
ing  to  their  wants,  while  the  evils  of  famine  were  pr> 
vided  against  by  storing  up  the  com  in  granaries.  ^' 
Peruvians  having  no  draught  animals,  and  no  pl^^ 
turned  up  the  earth  with  wooden  inattocla  j  but  t; - 
skill  and  care  were  exemplified  in  irrigation,  which  t^  ? 
practised  extensively,  and  In  their  -employing  as  masr' 
guano,    or  the  dung  of   sea  birds,   which  abounds  ~ 
the  islands  near  the  coast     Their  masonry  was  sufT^f 
to  that  of  the  Mexicans.     Like  the  ancient  Effr-^- 
they  understood  mechanics  sufficiently  to  moye  fi^^ 
of  vast  size,  even  of  30  feet  in  length,  of  which  y-^ 
mens  are  still  existing  in  the  walls  of  the  f oitRss  ^ 
Ouzco.     They  had  the  art  of  squaring  and  cutting  bk--^ 
for  building  with  great  accuracy ;  and  they  did  not  e^  ^' 
their  purpose,  as  Robertson  jsuppoao,  merely  by  cb> 
ping  the  stones,  or  rubbing  them  together  so  as  to  it 
the  surface  of  the  one  to  that  of  the  other,  withoBt  ^ 
gard  to  symmetry  of  form.     It  Ss  now  known  that '^7 
had  hard  chisels,  made  of  copper,  with  a  nuxtsre  e-  ■> 
per  cent,  of  tin, — a  proof  of  considerable  skill  in  the  T'  '^* 
ing  of  metals.       With   these-  they    hewed  the  s^^-" 
into  parallelopipeds,  which  were  disposed  in  "conrse  : - 
regular,'*  says  Humboldt,  "  as  those  of  Roman  workr^  - 
ship."    They  are  joined  with  such  nicety,  that  the  ^  • 
which  divides  the  blocks  can  scarcely  be  perceived :  ^-- 
the  outer  surface  is  in  some  cases  covered  with  csrr.:: 
The  palaces  or  lodges  of  the  Incas,   of  which  th(:re  i^ 
many  remains,  had  doors  tsjth  slanting  sides  likt  U 
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Egyptian ;  sloping  roofs,  which,  it  is  supposed,  were  covered 
with   rushes    or  ^tOne  slabs;  no  windows,   but  niches 
symmetrically   distributed.^      Ancient   stone    structures, 
which  are  so  rare '  in  Mexico,  are  pretty  abundant  in 
Peru, — a  fact  for  which  we  can  only  account  by  the  dif- 
ficiil^  with  which  the  Mexicans  erected  buildings,  in 
consequence  of  their  inferiority  in  the  art  of  masonry. 
The  architecture  of  the  Peruvians,  like  everything  else 
connected  t^th  their  social  state,  displays  a  remarkable 
uniformity,  not  onl^of  style,  but  of  plan.     "  It  is  impos- 
sible," says  Humboldt,  "to  ejfamine  a  single  cdi^ce  of- 
the  time  of  the  Incas,  without  recognising  the  same-  type 
in  all  the  othere  which  cover  the  ridge  of  the  Andes, 
along  an  extent  of  450  league^/' 
I         The  ancient  public  roada  of  Peru  zfe  justly  c6nsidered 
as  striking  monuments  of    the  .political  .genius  of  the 
government     One  of  these  extended  along  the  aides  of  the 
Andes  from  Quito  to  Cuzcoj  a  distance  of  1500  miles.     It 
is  about  forty  feet  broad,  and  paved  with  the  earth  and 
stones  which  were  turned  up  from  the  soil ;  but  in  some 
marshy  places  it  is  formed^  like  the  old  Roman  roads,  of  .a 
compact  body  of  solid  masonry.     A  tolerably  level  line  is 
preserved,  by  filling  up  hollows,  cutting  down  small  emi- 
nences, and  winding  round  the  sides  of  large  ones.     At 
proper  distances  tambos  or  storehouses  were  erected,  for 
.  the  accommodation  of  the  Inca  and  his  messengers.     A 
similar  road  w^  made  alon{  the  coast  in  the  low  country. 
Fissures  a  few  yards  in  breadth  were  passed  by  bridges 
formed  of  beams  laid  horizontally ;  and  an  invention,  at 
once  bold  and  ingenious,  afforded  the  means  of  crossing 
deep  ravines,    or   the    channels   of   rivers,  which  hap- 
pened to  intersect  the  route.     This  consisted  of  a  suspen- 
sion bridge,  perfectly  analogous  in  its  principle  to  those 
with  which  we  are  familiar.      It  was  formed  of  half  a 
dozen  of  cables  of  twisted  osiers,  passed  over  wooden 
supports,  and  stretched  from  bank  to  bank ,  then  bound 
together  with  smaller  ropes,  and  covered  with  bamboos. 
Humboldt  passed  over  one  of  these  i>endulous  bridges,  of 
1 20  feet,  span ;  and  Mr  Miers  crossed  one  of^^25  feet  span, 
over  which  loaded  animals  might  travel     In  low  grounds 
the  rivers  were  crossed  on  rafts  with  a  mast  and  sail,,which, 
by  a  particular  contrivance,  could  be  made  to  tack  and 
veer.     In  this  respect  the  Peruvians  were  a*  stage  in 
advance  of  all  the  other  American  races,  who  had  nothing 
superior  to  the  canoe  with  paddles.     The  Peruvians  manu- 
y    factured  a  rude  species  of  pottery  *•  they  understood  the 
art  of  spinning,  and,  in  an  imperfect  degree,  thkt  of  weav- 
ing.    They  procured  native  gold  by  washing  the  gravel  of 
rivers ,  and  silver,  and  perhaps  copper,  by  working  veins 
downward  from  the  outcrop^    They  knew  how  to  smelt 
and  refine  the  silver  ore ;  and  they  possessed  the  secret  of 
giving  great  hardness  and  durability  to  copper  by  mixing 
it  with  tin.     Their  utensils  and  trinkets  of  gold  and  silver 
are  said  to  have  been  fashioned  with  neatness  and  even 
taste.     On  the  other  hand,  they  had  no  money,  no  know- 
ledge of  iron  or  glass ;  and  they  were  ignorant  of  the 
mode  of  mortising  or  joining  beams,  and  of  casting  arches. 
They  had  no  animals  fitted  for  draught ;  but  the  lliona,  a 
sniall  species  of  camel,  which  they  had  tamed,  was  em- 
ployed to  some  extent  as  a  beast  of  burden. 
I         The  political  organisation  of  Peru,  which  was  artificial 
in  a  high  degree,  reminds  one,  in  some  of  its  features,  of 
the  old  system  of  the  Saxons  in  England,  but  bears  a 
more  general  resemblance  to  that  of  the  ancient  Egyp- 
tians.    The  mass  of  the  people  were  in  a  state  of  servi- 
tude, except  ft  small  number,  who  were  free ;  above  these 
in  rank  were  the  Curacas,  or  chiefs  of  distnets,  who  formed 
. 

•  ^  See  H«mbo1dt*s  aoeonnt  of  the  tndeot  bnildiDgs  of  Callo  and 
Oonnara  Volt.  i.  aad  ii.  of  Ub  /ZcstarcAei 


a  sort  of  nobility  j  and  above  the  whole,  the  family 
of  the  Incas,  the  members  of  which,  by  intennarr^'ing 
only  with  themselves,  formed  a  numerous  and  distinct 
caste.  For  the  purposes  of  police  and  civil  jurisdiction, 
the  people  were  divided  into  parties  of  ten  families,  like 
the  tithings  of  Alfred,  over  each  of  which  was  an  olHcer. 
A  8{icond  cku«  of  officers  had  control  over  five  or  ten 
tithings,  a  third  class  over  fifty  or  a  hundred.  These 
last  rendered  account  to  the  Incas,  who  exercised  a 
vigilant  superintendence  over  the  whole,  and  employed 
inspectors  to  visit  the  provinces  as  a  check  upon  mal- 
administfalion.  Each  of  these  officers,  down  to  the  lowest, 
judged,  without  appeal,  in  all  differences  that  arose  within 
his  division,  and  enforced  the  laws  of  the  empire, 
among  which  werl  some  for  punishing  idleness,  and  com- 
pelling every  one  to  labour.  It  is  probable  that  the 
tithings  and  hundreds,  as  in  England,  would  lose  their 
numerical '  signification  in  course  of  time,  and  become 
mere  local  allotments.  In  the  hamlets  and  villages  a 
person  mounted  a  tower  every  evening,  and  announced 
where  and  how  the  inhabitants  were  to  be  employed  next 
day.  The  taxes  were  paid  in  the  produce  of  the  fields, 
and  magazines  for  receiving  them  were  established  in 
every  district  Such  is'  the  account  given  *by  Acosta  and 
Gar^lasso,  of  the  civil  institutions  of  Peru,  which  may  be 
correct  with  regard  to  the  oldest  possessions  of  the.  Incas 
near  Cuzco,  where  their  power  had  been  long  estabbshed  ; 
but  it  is  not  probable  that  such  a  complicated  system  was 
ever  fully  in  operation  in  the  more  distant  parts  of  the 
empire. 

Thd  government  of  Peru  was  a  theocracy.  The  IncaQoTen- 
WBS  ai  once  the  temporal  sovereign  and  the  supreme  ™»t  «iid 
pontiff.  He  was  regarded  as  the. descendant  and  repre- ^'^***** 
sentative  of  the  great  deity  the  sun,  who  was  supposed  to 
inspire  his  counsels,  and  speak  through  his  orders  and 
decrees.  Hence  even  slight  offences  were  punished  with 
death,  because  they  were  regarded  as  insults  offered  to 
the  divinity.  The  race  of  the  Incas  was  held  sacred. 
To  support  its  pretensions,  it  was  very  desirable  that  it 
should  be  kept  pure  and  distinct  from  the  people;  but 
human  passions  are  often  too  strong  for  the  dictates  of 
policy ;  and  though  the  marriages  of  the  family  were  con- 
fined to  their  own  race,  the  emperor,  as  weU  as  the  other 
males  of  the  blood  royal,  kept  large  harems  stoqked  with, 
.beauties  drawn  from  all  parts  of  the  empire,  and  multi- 
plied ft  spurious  progeny,  in  whom  the  blood  of  the 
"  childien  of  the  sun**  was  blended  with  that  of  the  "  chil- 
dren of  the  earth."  Among  a  simple-minded  and  cr^duloua 
people  the  claims  of  the  Incas  to  a  celestial  ongio  seem 
to  have  been  implicitly  believed.  They  were  bhndly 
obeyed,  and  treated  with  a  respect  bordering  on  adora- 
tion, by  the  nobles  as  well  as  the  common  people.  The 
Peruvians  worshipped  the  sun,  the  moon,  the  evening 
star,  the  spirit  of  thunder,  and  the  lainbow,  and  httd 
erected  temples  m  Cuzco  to  all  these  deiti^.  That  uf 
the  sun,  which  was  the  most  magnificent,  h?d  its  wuUs 
covered  with  plates  of  gold  The  sacrifices  consisted  of 
the  objects'most  prized  ly  the  people,  of  grain  and  fruits^ 
of  a  few  animals,  and  of  the  productions  of  their  own  in- 
dustry. Sabianism,  as  it  is  the  most  rational  of  all  the 
forms  of  idolatry,  is  also  generally  the  most  mild ,  and 
doubtless  .this  results  from  the  tendency  which  it  has  to 
fix  the  thoughts  on  the  marks  of  beneficence  and  wisdom 
which  are  d^played  in  the  works  of  nature.  The  Peru- 
vian temples  were  accordingly  never  polluted,  like  thodo 
of  Mexico,  with  the  blood  of  human  victims,  and  the 
Incas  even  went  farther,  and  signaUsed  their  zeal  against 
such  horrid  rites,  by  suppressing  them  in  all  the  countries 
they  conquered.  Though  their  history  exhibits  some 
bloody  deeds,  the  general  charucter  of  their  goverrlment 
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irajs  the  rerecse  of  cruel  The  scTere  pnnislmionts  pre- 
scribed by  their  lows  were  rarely  inflicted,  and  rebellion 
W2ifi  ecaroely  known  in  their  doi&inions.  The  Inca  not 
only  assomed  the  tiUe  of  the  father  of  his  people,  but  the 
vices  as  well  as  the  merits  of  his  gOTemment  sprung 
partly  from  the  attempt  made  to  construct  the  govern- 
ment on  the  model  of  paternal  authority,  and  partly  from 
the  blending  of  moral  and  religious  itgunctions  with  civil 
duties.  Hence  the  idle  pretension  of  the  state  to  reward 
virtuous  o/^nducty  as  well  as  to  punish  crimes;  hence 
too  tiie  plan  of  labouring  in  common,  the  extinction  of 
individual  property,  the  absurdities  of  eating,  drinking, 
sleeping,  tilling,  building,  according  to  fixed  universal 
rcJes ;  in  fine,  that  minute  and  vexatious  regulation  of  all 
the  acts  of  ordinary  life,  which  converted  the  people  into 
mere  machines  in  .the  hands  of  an  immense  corps  of  civil 
and  religious  olBcers.  Such  a  system  may  have  served 
to  reclaim  some  tribes  from  the  savage  state,  but  it  must 
have  stifled  the  seeds  of  improvement,  and  left  the  mass 
of  Uie  people  more  stupid  and  imbecile  (Uan  it  found 
them.  The  government  was  as  ptire  a  despotism,  pro- 
bably, as  ever  existed;  but  its  theocratic  character,  no 
doubt,  helped  to  mitigate  the  ferocity  of  its  spirit  Super- 
stition and  force  axe  the  two  bases  on  irhich  tyranny 
rests  in  all  countries;  and  in  proportion  as  it  is  firmly 
seated  on  the  one,  it  stands  less  in  need  of  the  support  of 
the  other.  The  Inca  had  so  completely  enslaved  the 
minds  of  his  subjects,  and  the  apparatus  le  wielded  for 
directing  and  controlling  their  acts  was  bo  perfect,  that 
he  was  able  in  a  great  measure  to  dispense  with  those  ter- 
rific examples  of  cruelty  and  bloodshed,  by  which  the  pure 
military  despot  operates  on  the  fears  of  those  who  live 
under  his  authority. 
Origin  of  This  system  of  the  Peruvian  monarchs,  by  which  the 
PeruTiaa  people  were  kept  in  a  state  of  perpetual  tutelage,  merits 
JawB.  ^^  greater  attention,  because  it  is  precisely  that  which 
the  Jesuits  employed,  in  Paraguay  and  other  disltricts,  to 
reduce  the  natives  to  a  settled  mode  of  life ;  and  it  seems, 
in  fau  to  be  the  only  method  by  which  a  semblance  of 
civilisation  can  be  introduced  amongst  tht  American 
nations.  Two  things  must  be  supposed  to  account  for  its 
prevalence:  first,  a  certain  amount  of  timidity,  passive- 
ness,  and  superstition,  in  the  body  of  the  people,  implying 
weak  passions,  but  not  necessarily  smallness  of  intellect ; 
and,  secondly,  a  few  minds  of  a  higher  dass,  to  give  an 
impulse  to  the  rest,  and  to  control  and  regulate  their 
acts.  In  the  case  of  Peru,  did  these  ruling  intellects 
spring  from  the  body  of  the  people,  and,  after  striking  out 
new  lights  in  morals  and  legislation  for  themselves,  devise 
a  complex  and  arlifidal  ^tetn  for  establishii\g  their  power 
over  the  minds  of  the  rest,  by  the  help  df  superstirion  and 
forte  t  or  were  they  strangers  from  another  country,  and 
imbued  with  the  principles  of  a  higher  civilisation?  If 
we  va&y  believe  tlie  Peruvian  annals,  the  latter  was  the 
case.  Aboht  the  year  1000  of  our  era,  or  perhaps  a  cen- 
tury later,  Manco  Capac,  with  his  wife  and  sister  Mama 
Ocello,  Appeared  as  strangers  on  the  banks  of  the  lake 
*nticaca.  They  ^ere  persons  of  majestic  app^rance,  and 
announced  themselves  as  "children  of  the  sun,"  sent  by 
their  benfiSoent  parent  to  reclaim  the  tribes  living  there 
from  tiie  miseries  of  savage  life.  Their  iiyunctions,  ad- 
dressed to  a  people  who  probably  worshipped  the  god  of 
day,  were  lisUued  to  by  a  few,  who  uettled  around  them, 
and  founded  Cusoo.  By  degrees,  otJier  tribes  were  in- 
duced to  renounce  their  wandering  habits.  Manco  Capac 
instructed  the  men  in  agriculture  and  the  arts,  and  Mama 
Ocello  taught  the  women  to  spin  and  to  weave.  Laws, 
institutions,  and  reb'gious  rites,  were  added.  The  form  of 
«  civilised  society  arose,  which  was  gradually  extended  by 
persuasion  or  conquest,—- lh«  Incas  having  always  planted 


their  arts  and  religion  wherever  they  established  their 
authority.  Huayna  Capac,  the  twelfth  io  saoceaaion  irom 
the  founder  of  the  dynasty,  occupied  the  throne  vhea  ths 
first  party  of  Spaniards  visited  Peru  in  1527,  and  the  oo- 
pire  was  then  still  in  a  state  9f  progress.  There  is,  hovers, 
Uttle  doubt  that  some  advance  in  driHsation  had  be«a 
made  in  times  before  the  Incas. 

Such  is  the  account  which  the  Penivianh  give  of  the  F-<s 
origin  of  their  civilisation,  which  we  should  be^dispcsed  to  •  •  ^ 
reject  as  a  fable,  if  there  were  not  peculiar  circQiD^;aDixs| - 
which  give  it  some  credibility.  First,  their  inatitatioas,  "^  ^ 
taken  in  the  mass,  do  not  present  what  may  be  called  tha 
American  ^pe.  The  mild  and  paternal  charscter  irhjdi 
they  display,  the  injunction  to  '*  love  one  anothei^  niaej 
to  the  rank  of  a  positive  precept,  the  preferanoe  of  tb 
useful  arts  to  war,  all  breathe  a  spirit,  not  only  foreign  to 
the  genius  of  the  American  tribes,  but  exactly  oppo^  is 
character  to  anything  which  a  native  self-tsoght  kgisb- 
tor  was  likely  to  produce.  Secondly,  the  aiti&ial  Aod 
systematic  form  of  the  Peruvian  institutions  reodos  it 
improbable  that  they  were  developed  by  the  nstuil  ac- 
tion of  political  causes,  but  strongly  favours  the  ides,  tkt 
they  were*  framed  by  a  few  designing  heads,  ss  an  instre- 
ment  to  tame  and  govern  a  patient,  feeble,  and  credulcss 
people  of  rude  or  savage  habits.  A  small  number  cf 
Jesuits  were  led,  by  a  sagacious  study  of  the  savage  chin» 
ter,  to  devise  a  system  extremely  similar^  in  its  ebiur, 
which  worked  admirably.  These,  misrionaries  vaetk 
Manco  Capacs  of  Paraguay ;  and^  Ijke  the  Incas,  ici:-; 
in  the  course  of  two  or  three  centuries,  have  exteso^d 
their  theocracy  over  as  large  a  space  as  Peni,  if  ^ 
situation  had  permitted  them  to  employ  force.  Tbinllj.i 
million  of  native  Peruvians  yet  survive,  the  living  dsBO- 
dants  of  those  who  built  the  temples  of  Cusoo;  aod  t^ 
extreme  stolidity,  apathy,  and  feebleness  of  chancts. 
sufficiently  testify  that  the  chanoea  were  nearly  as  grerf 
against  a  legislator  like  Manco  Oapae  arising  amoofst 
them,  as  against  the  Jews  in  the  time  of  Augostm  ^ 
ducing  a  being  like  Jesus  Christ  They  have  the  vok 
ness  and  passiveness  which  fit  them  to  receivie  as  is 
pression  from  superior  directing  minds ;  but  thej  disccvet 
no  trace  of  the  intelligence,  energy,  and  originality  vbt^ 
must  liave  been  united  in  the  persons  who  planned  &r.: 
carried  into  effect  the  political  system  of  the  heu.  \^< 
admit  that  oppression  may  have  degraded  their  dtanctc:, 
but  it  cannot  have  entirely  changed  it. 

If,  then,  the  civilisation  of  Peru  was  exotic^  vheoa  ni 
it  derived  1    To  us  it  appeare  most  probable,  that  the  Ix^ 
lators  of  Peru  were  either  Chinese,  or  persons  who  bd 
received  at  second-hand  a  knowledge  of  the  aita  and  is* 
stitutions  of  China :  and  our  opinion  is  grounded  on  tip 
of  resemblance  in  the  manners,  laws,  arts^  and  inititatioaf 
of  the  two  nations,  which,  in  our  opinion,  are  t<»  nsps 
rous,  striking,  and  peculiar,  to  be  the  effect  of  chiooi 
We  shall  mention  some  of  the  most  prominent 
^  1.  The  first  and  most  obvious  resemUanoe  is  iu  tirf^' 
singularly  artificial  frame  of  society  in  both  coontiiei.  Ib^T 
China,  as  in  Peru,  the  legislation  is  rfiirerfwe  saveCsip, 
punitive,  and  is  distinguished  by  that  minute  and  ebhoRte 
system  of  regulation,  inspection,  and  control,  which  ii*Cj 
feres  with  the  most  trifling  actions  of  ordinary  life.  *^^ 
reduces  the  mass  of  the  people  to  the  condition  of  vj^^^ 
moved  and  guided  in  everything  by  the  rulers.    0^^ 
says  Mr  Barrow,  is  a  great  ^school,  in  which  the  ©ar* 
trates  are  the  masters,  and  the  people  the  scholara.   » 
might  bo  more  correctly  compared  to  a  large  °^f!" 
establishment,  in  which  each  person  has  his  ptooe  and  l^ 
duty  assigned  to  him,  and  aU  his  acts  dinsrted  by  «P^ 
riors,  whose  wisdom  and  authority,  he  is  not  permitted  to 
questioiL    The  Chinese  have  the  same  immense  maltiti:^ 
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of  oivil  officers  whicli  tlie  PeruTians  Lad,  and  the  some 
chain  of  subordination  from  the  emperor  down  to  the 
petty  constaUo.  Li  China  this  system  was  undoubtedly 
the  growth  of  many  centuries ;  but  it  was  too  artificial  to 
occur  to  the  thoughts  of  a  cacique,  educated  amongst  a 
tribe  of  savages  on  the  sides  of  the  Andes.  2.  In  China 
•as  in  Peru,  (he  emperor  assumes  the  title  of  the  "father 
of  his  people;"  and  his  government  is  modelled  upon 
this  figure  of  speedi.  Ho  affects  to  bo  spiung  from  pro- 
genitors who  descended  from  heaven  like  the  children  of 
the  sun,  and  he  unites  the  character  of  supreme  pontilT 
with  that  of  temporal  prince.  There  are  vestiges,  too, 
of  the  worship  of  the  heavenly  bodies  in  China.^  3.  The 
-Chinese  emperor  extends  an'  os);entatious  patron^e  to 
^sgriculturc,  bv  celebrating  an  annual  festival  in  its 
honour,  on  which  occasion  he  proceeds  to  the  field  in 
great  pomp,  and  takes  a  part  in  the  labour  of  cultivating 
the  ground  with  his  own  hands.  This  singular  custom 
existed  in  Peru,  where  tl^e  Jncas  went  through  an  annual 
ceremony  perfectly  similar.  How  foreign  was  such  an 
institution  to  the  spirit  of  the  American  tribes  I  4.  In 
China  agriculture  is  in  a  rude  state,  and  exhibits  proofs 
-of  intelligence  and  skill  only  in  two  things--the  use 
of  manuresy  and  a  laborious  system  of  irrigation.  Pre- 
cisely the  same  circumstances  characterised  the  agricul- 
ture of  Peru.  6.  The  internal  taxes  of  China,  like 
those  of  Peru,  are  paid  in  kind  (maize,  rice,  silk,  cotton, 
&c.),  and  stored  in  public  magazines  or  granaries.  6.  The 
Chinese  government  maintained  public  roads,  even  in 
those  provinces  where  neither  carriages  nor  beasts  of 
burden  were  used,  of  course  for  the  use  of  pedestrians, 
and  storehouses  or  places  of  refreshment  were  built  upon 
them  at  proper  distances.  The  Peruvians  constructed 
Toads  on  precisely  the  same  plan,  and  for  the  same  pur- 
poses ;  and  this  was  done  by  no  other  people  in  America. 
7.  T^  Chinese  do  not  inter  the  bodies  of  the  dead, 
ipmt  lay  them  on  the  ground  and  raise  a  tumulus  or  conical 
lieap  of  earth  over  them.  Such  was  also  the  practice 
in  Peru.  The  only  barbarously  laruel  rite  practised  in 
Feru,  that  of  inmiolating  the  Inca's  domestics  at  the 
obsequies  of  their  master,  was  brought  into  China  by  the 
Tartars.  Its  existence  is  an  anomaly  in  each  case,  for 
the  genius  of  both  nations  was  peaceful  and  mild.  8.  The 
architecture  of  the  Chinese  diisplays  little  taste,  but  is 
<distinguiBhed  ]>y  two  peculiarities — ^the  power  shown  of 
cutting  and  moving  immense  masses  of  stone,  and  the 
uniformity  of  style  which  pervades  their  structures,  of 
every  size  and  description.  "AU  the  buildings,"  says 
Mr  Barrow,  "from  the  meanest  hut  to  the  viceroy's 
palace,  are  upon  one  pkn."  Humboldt  remarks  the  same 
adherence  to  a  single  model  among  the  Peruvians,  and 
the  walls  of  Cnzoo  show  that  they  were  acquainted  with 
the  method  of  moving  stones  of  prodigious  size.  The 
•Chinese  were  fond  of  covering  their  walls  with  carving, 
«nd  examples  of  the  same  practice  occur  in  Peru.  If 
any  of  the  Pcm-vian  buildings  hod  remained  entire  with 
their  roofs  on,  it  would  perhaps  have  been  found,  that 
the  typo  or  primary  architectural  form  employed  in 
the  two  countries  was  not  very  dissimilar,  and  soma 
allowance  should  be  made  for  the  circumstance,  that 
Peru  must  have  borrowed  her  models  from  China  700 
or  perhaps  1000  years  ago.  9.  lie  Peruvians  made 
coarse  pottery,  and  all  the  world  knows  that  this  is  an 
art  in  which  the  Chinese  excel  The  Peruvians  were 
the  only  American  nation  who  had  made  any  progress  in 
the  art  of  fusing  and  alloying  metals,  in  which  the  Chinese 
have  long  been  distinguished  by  their  skill     10.  The 


1  See  aocounts  of  the  temples  at  Fekio  dedicated  to  the  heavens,  the 
Aorth  star,  the  moon,  the  earth,  &c.,  and  of  the  festival  kept  at  the 
^luamer  solstioQ.  like  the  grand  solar  festival  In  Pent, 


Peruvians  had  dramas  and  dramatic  spectacles.  Whence 
could  a  people  so  uninventive  have  derived  the  idea  o^sudi 
entertainments,  if  not  from  China,  where  they  Imve  been 
long  familiar  to  the  people!  There  were  mimics  and  'buf* 
foons  in  Mexico,  but  nothing,  we  beheve,  to  which  the 
term  drama  could  be  applied.  11.  But  perhaps  the  most 
remarkable  coincidence  is  found  in  an  invention  'entirely 
confined  to  the  two  countries.  We  have  described  the  sua* 
pension  bridges  made  of  ropes,  employed  by  the  Peruviana 
in  crossing  deep  ravines.  Now,  it  is.  singular  that  bridges 
of  l^e  very  same  description,  some  of  chains,  and  aonte  of 
ropeSy  are  found  in  the  south  of  China,  and  nowhere  else 
except  in  Thibet,  which  has  interchanged  arts  and  cus- 
toms with  China  from  time  immemorial  This  single  fact 
we  would  consider  as  a  proof'  of  communication  fietwceu 
the  two  countries.  The  Peruvians  made  their  ropes  oi 
twisted  osiers,  and  the  Chinese  had  ropes  also  of  this 
description.  1 2.  From  what  people  nearer  than  the  Chinese 
could  the  Peruvians  borrow  the  idea  of  rafts  with  a  mast 
and  sail?  These  rafts,  supporting  covered  huts,  may  be 
considered  as  literal  copies  of  some  that  aro  used  iu  China ; 
and  the  peculiar  mechanisn;  employed  iu  lieu  of  a  rudder 
is  no  doubt  borrowed  from  the  paddles  attached  to  the 
Chinese  boats,  fore  and  aft.  13.  The  Chinese  in  ancient 
times  made  use  of  quipus  gr  knotted  cords  to  facilitate 
calculation.  Is  it  not  probable  that  this  invention  had 
passed  from  them  to  the  Peruvians,  the  Mexicans,  the 
Kaluschi,  and  other  American  nations  who  employed  iti 
It  would  be  easy  to  trace  similar  analogies  in  many  other 
customs,  laws,  and  institutions  of  the  two  nations.  Both 
had  nunneries  or  religious  societies  of  women,  who  lived 
under  a  vow  of  celibacy;  both  had  a  class  of  literary  men 
(the  Haravecs  and  Amautas,  or  poets  and  philosophers,  in 
Peru),  patronised  by  the  government;  both  divided  the 
year  into  twelve  months,  and  placed  the  beginning  of  it  in 
January  (a  coincidence  the  more  remarkable,  as  the  year 
of  the  Mexicans  and  other  northern  nations  consumed 
of  18  months);  both  were  strangers  tp  the  use  of  milk, 
cheese,  and  butter.^  These  facts  may  suffice,  for  we  have 
not  room  for  lengthened  inquiries,  neither  are  we  anxious 
to  press  our  argument  beyond  its  proper  limits.  Our  po- 
sition is,  not  that  the  Peruvians  are  descended  from  ihe 
diinese,  but  simply  that  Peru  had  been  inoculated  with 
civilisation  by  persons  who  derived  their  ideas  from  China. 
If  it  be  asked  why  these  persons  did  not  import  from  China 
the  use  of  letters,  the  method  of  casting  arches,  and  many 
other  arts  practised  there,  our  answer  is,  that  no  individual, 
and  still  less  any  casual  assemblage  of  individuals  such  as 
the  purposes  of  trade  or  navigation  might  bring  together, 
possesses  a  knowledge  of  every  art  and  science  which 
exists  in  his  country.  How  many  men  are  there  in  Eng- 
land at  this  day,  who  could  not  even  carry  the  knowledge 
of  the  alphabet  to  another  country  ?  We  must  remember, 
too,  that  all  the  arts  existing  in  China  do  not  exist  in 
every  province  of  it,  and  have  not  always  existed  in 
those  provinces  where  we  now  find  them.^  As  to  the 
means  of  communication,  it  is  evident  that  the  trade- 
wind  renders  Peru  almost. unapproachable  from  Eastern 
Asia,  between  the  parallels  of  30^  N.  and  30"  S.  latitude. 

*  Sir  John  Barroiv  is  onr  authority  for  this  fact,  which  Is  the  more 
remarkable,  as  the  Mongols,  the  nei^hbonn  and  conquerors  of  the 
Chinese,  hsd  the  use  of  all  the^three  articles  immemorially. 

*  The  uniformity  and  unchangeableness  of  customs  in  China  have 
evidently  been  much  exaggerated.  The  empire  is  formed  of  an 
assemblage  of  small  states,  conquered  one  after  another,  each  of  which 
must  have  had  its  peculiar  laws,  manners,  and  superstitions ;  and 
common  sense  tells  us.  that  to  blend  these  into  one  perfectly  homo* 
geneous  mass,  must  have  required  a  much  longer  period  than  has 
elapsed  since  the  empire  attained  its  present  magnitude.  It  would 
be  easy,  too,  to  find  instances  of  the  Chinese  having  changed 
their  customs,  both  in  matters  of  business  and  matters  of  domeitlo 
econooQAy* 
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Out  beyond  these  limits  the  west  winds  prevail,  and  hence 
Chipa,  in  point  of  facility  of  access,  ts  nearer  to  Peru  .than 
the  Society  or  Marquesas  Islands.  The  Chinese  have 
long  exposed  themselves  to  the  casualties  of  a  mantime 
life,  m  vessels  of  large  size,  provisioned  for  many  months , 
and  at  this  day  they  perform  voyages  of  3000  or  4000 
miles,  to  Ceylon  and  Polynesia. 

The  Quichua  language,  or  that  of  Peru,  was  spread,  by 
the  care  of  the  Incaa,  over  all  the  pountnes  which  they 
conquered,  so  fai  at  least  as  to  be  understood,  ii  not 
spoken,  by  the  great  vanety  of  tribes  subject  to  their 
4way  It  IS  undei9tood  at  present  as  far  as  Santiago  del 
Estero.  1200  miles  of  direct  distance  south-east  from 
Cuzco  Tins  single  fact  proves  both  the  long  duration  of 
their  power,  and  the  efficieticy  of  their  mternal  adminis- 
tration It  IS  said  to  be  the  most  rich,  polished,-  and  har- 
momous  of  the  South  American  languages,  abounding  in 
vowel  -lounds,  but  wanting  those  corresponding  to  the 
Spanish  consonants  6.  d,  /,  g^  i^  x,  v.  Like  ^U  the  other 
American  tongues,  it  wants  terms  for  abstract  and  urn 
versal  ideas,  such  as  time^  space^  being^  mbstance^  matter, 
body,  and  even  such  as  virfiw,  justice,  liberty,  gratttiide. 
There  are  five  dialects  of  the  Quichua,  which  are  spoken 
m  Peru  proper,  and  in  Quito,  New  Granada,  and  a  con- 
siderable part  of  La  Plata,  and  not  only  by  the  abongines, 
but  by  many  Spaniards  of  the  higher  classea  The  Peru- 
vians had  no  alphabetic  writing.  Thoy  possessed  a  very 
rude  species  of  hieroglyphics,  of  which  little  use  was 
made,  and  the  quipus  or  knotted  cords  of  vanous  colours, 
which  last  were  origmaUy  employed  simply  as  aids  to 
c^culation,  but  latterly  as.  records  of  facts,  laws.  &c. 
Each  quipu  required  a  verbal  commentary.  About  ten 
years  ago  a  copy  of  an  old  MS.  was  discovered,  which 
contained  an  account  of  the  Mayn  alphabet  of  Tucatan 
— the  only  alphabet  yet  known  to  have  existed  in  Amenca. 
The  Peruvians  of  the  aboriginal  Quichua  race  are  of  a 
•'opper  colour,  with  a  small  forehead,  the  hair  growing  on 
jacb  side  from  the  extremities  of  the  eye-brows,  they 
have  small  black  eyes,  a  small  nose,  a  moderately  sized 
mouth,  with  beautiful  teeth  ;  beardless  chin  (except  in  old 
age),  and  a  round  face.  Their  hair  is  black,  coarse,  and 
sleek,  the  body  well  proportioned,  the  feet  small,  the 
stature  rather  diminutive.  Their  mtellectual  qualities, 
according  to  M.  UUoa.  are  of  tfie  lowest  order  Tlie  most 
pronunent  trait  in  their  character  is  an  imperturbable  and 
incurable  apathy.  Though  half -naked,  they  are  as  con- 
rented  as  the  Spaniard  in  his  most  splendid  ramient 
Gold  and  silver  have  so  little  influence  over  them,  that  the 
greatest  recompense  wiU  not  induce  them  to  perform  the 
slightest  service  voluntarily.  Neither  power  nor  dignity 
moves  them,  and  they  receive  with  the  i»ame  indifference 
the  tvffice  of  allude  and  that  of  executioner  They  are 
babituaily  ^low  in  ibbu-  motions,  and  extremely  indolent 
When  employed  at  anj  piece  of  labour,  if  the  master  with- 
dmwB  hi»  eye  fai  a  trjoment,  they  cea^e  to  work  They 
ij«  ^midf  ^hy«  itecr^tive,  and  always  grave,  even  in  the 
which  are  tbuir  favourite  pastima  The  love  of 
_  bquurs  ^^  ^ictjply  rooted  in  their  nature  They 
a  fennepted  beverage  called  chicha  from  maize, 
6es0  knowa  to  them  before  the  conquest,  and  at 
link  drink  till  their  senses  fail  them,  day  after 
Tlie  viaoQs  habit,  however,  is  common  to  aU  the  1 
D  tiationa,  anri  is  confined  to  the  men,  for  the 
^m  in  Renerfl.1  sitnctly  sober.  The  Peruvians  are 
)!e  ,  they  are  fond. of  their  dogs,  and 
and  chickens,  for  which  they  have 
at  they  will  often  neither  kill  nor 
A^  says  Mr  Stevenson,  consist  of 
another  without  any  cement  or 
with  long  grass  or  straw,  affording 


no  defence  from  either  the  wind  or  the  rain.  Oae?:  J} 
room  contains  the  whole  family  theii  bed  b  «beetH>»iL 
or  tw6,  their  furniture  one  or  two  earthen  pou  Le 
pnncipal  food  of  the  Peruvians  is  maize  but  they  raist  -  . 
potatoes,  wheat,  beans,  tomatos,  >Ticaa,  pumpkins,  iic: 
other  vegetables  Chnstiamty.  imposed  upon  them  dc^nii 
tically,  by  pnests  who  take  no  pains  to  enlighten  \l■^L, 
has  scarcely  gained  adnussion  to  theu  Qodcrst^ni! :: . . 
and  has  nc?  hold  on  their  affections.  They  attfod  i-^.c 
service  from  the  dread  of  chastisement  and  giTf  ar  r 
ward  assent  to  whatever  they  are  taught,  but  witbou: . 
real  religious  impression  being  made  npoo  theu  li:;^ 
They  meet  death  with  the  same  stupid  indifereLot  > 
the  ordinary  accidents  of  life,  and  rather  decline  ikii .  <.• 
the  assistance  of  a  pnest  in  their  last  boora  It  oj^Li  r  - 
to  be  forgotten,  however,  that  the  mieUect«al  torpa  ^  l  : 
the  Peruvians  display  may  be  attributed  id  pan  tc  ' 
deadening  and  debasing  effects  of  three  centimes  o)  tr '. 
oppression.  They  still  cherish  m  secret  a  strong  rc'.n 
tion  for  then  ancient  faith  and  theu  native  goven:-  :t, 
wlucb  displays  itseU  even  in  the  large  towns.  The:.' 
of  Manco  Capac  (whom,  since  number?  of  our  coDDtnrz.' 
appeared  m  Peru,  they  affect  to  call  an  Englishna:  ■  : 
Mama  OccUo,  the  wealth,  power,  and  beneficcBct  c: ' 
Inca^,  are  still  fresh  in  their  memories,  and  are  h. 
dowl)  from  father  to  sod  with  a  degree  of  fond  admi-y  * 
which  three  centunes  of  hnmiliatkon  and  misfortusc  •  -. 
only  tq  have  rendered  more  mtense  The  barboroui::-  • 
of  the  Inoa-  Atahualpa  by  Pizarro  is  annually  repret- 
in  the  form  of  a  tragedy  "  In  this  performance.  ^.^^■ 
Mr  Stevenson,  "  ther  gnef  of  the  Indians  is  w  u'- 
though  excessive,  their  songs  so  plaintive,  and  the  sr  j 
such  a  scene  of  distress,  that  I  never  witnessed  it  ^:  ^ 
mingling  my  tears  with  theira  The  Spanish  auti/  ' 
have  endeavoured  to  prevent  this  exhibition,  but  ^:-'-- 
effect  The  Indians  in  the  territory  of  Quito  wear  • 
clothes/ and  affirm  tluEt  it  is  mourning  for  tbeii  U-^ 
whom  they  never  speak  but  in  a  doleful  tone. 

The  oppression  of  the  mita,  or  forced  labour  ir  - 
mines,  with  the  introduction  of  the  small-pos  andth  < 
of  spirituous  liquors,  has  destroyed  prodigious  Quitit  ' 
of  the  Indians  since  the  conquest  What  then  o~^- 
was  before  that  event  it  is  impoaaible  to  teO  ,  but  j^  ■  - 
flrom  the  extent  of  the  Inca'a  dominions,  he  pmb*!:;;  :- 
not  le.<is  than  three  or  four  millions  of  sobjecu  A  ;- 
tended  Spanish  account,  assigning  a  populanoo  of  ^  -- 
millions  to  Peru  shortly  after  the  conquest,  if  kno^^ '" 
be  fictitious  An  officid  esumate  in  1862  roade  the  :^ 
ber  of  Indians  in  Peru  amount  to  1,600.000.  bemg  ^^ 
fourths  oi  the  entire  population  ' 

In  Chib  there  were  several  tribes  who  possessed  c:  •' 
all   the  arts  known  to  the    Peruvians,    but  were  i^t- 
guished  from  them  by  «  finer  physical  consiitutio:  - 
an   unconquerable  spint     When   the  Spaniards  ^^^_  ^ 
Chih.  according  to  Molina,  was  inhabited  by  fifteen : 
independent  o?  each  other,    who    were  spread  ow?  -  • 
country  on  both  sides  of  the  Andes,  from  latitude  >  - 
the  Strait  of  Magalhaena     They  all  spoke  dialects  oi  oc- 
language,  which  is  described  as  nch,  harmomous,  abn^^ 
ing  m  compound  words,  and  having,  like  the  other  A=^  • 
can  tongues,  very  complicated  grammatical  forms.   1^  -*- 
no  aflBjiity  to  the  Quichua  or  Peruvian.     The  iniabitJiii 
of  the  plains  are  a  stout  people,  of  middle  «tatgre,^*|^ 

'  In  this  account  of  the  Perurians  m  hav«  chiefly  foDo»«^  <f*^ 
lasea  Aoosta,  Frezier.  and  Ulloa.  of  whoM  atotemento  a  copwc* -^.  ■» 
is  given  by  Pwvost  in  the  18th  volume  of  his  JSTutowi  Gw^/^ 
Voyages.  We  have  also  taken  some  facts  from  Honholdt^  itoa-*^-  ^''^ 
Balbi'a  Bthnographical  Atlas,  and  W.  a  Stevenson's  Sair^^  - 
Twenty  Veari  Residence  in  South  America,  a  naOisl  wBk,  a-j^^^ 
the  author  has  shown  rather  too  great  an  anxiety  to  «cali  tbs  ctart*-* 
of  the  Indiana 
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«f  the  znoimtams  are  tall ;  and  one  tribe,  tlie  Tehuela  or 
Patagonians,  surpass  in  BLze  eveiy  other  nation  in  the 
world.  All  the  tribes  inhabiting  ihe  plains,  except  those 
of  the  extreme  south,  no\r  make  nse  of  horsea  Tlie  com- 
plexion of  the  Chilian  tribes  is,,  like  that  of  the  other 
^American  nations,  a  reddisli  brown;' but  one  tribe  is  said  to 
i>e  of  a  dear  red  and  whiteu  They  do  not  paint  their 
bodies.  The  Chilians  lived  partly  by  bunting,  but  chiefly 
hj  agriculture,  before  they  h^  any  intercourse  with 
HBuropeana.  They  cultivated  maiz%  xnagu,  guegen,  tuca, 
quinoa,  tlie  potato,  pumpkin^  and  some  species  of  pulse; 
«nd  to  these  they  added,  aa  food^  the  flesh  of  the  biz- 
cacho,  and  of  the  llama  or  ^^taucaniaa  camel,  of  whose 
TTool  they  are  said  to  have  inanufactured  cloth.  Like 
the  Peruvians,  they  understood  the  use  of  manure,  prao^ 
tiaed  iriigation  wiUi  considerable' skill,  and  turned  up  the 
^ound  with  a  wooden -spade  or  mattock.  They  boiled 
their  grain  in .  earthen  pots,  or  brayed  it  into  meal  after 
roasting  it- in  hot  sand;  of  the  meed  they  made  puddings 
or  bread,  which  they  knew  how  to  leaven,  and  various 
species  of  fermented  drink.  They  had  gold,  silver,  copper, 
tin,  and  lead,  procured  probably  by  washing;  but  they  seem 
to  have  had  few  or  no  edge-toe^  of  metal,  those  found 
"being  almost  always  of  beaalt  They  made  baskets  and 
xnata,  extracted  salt  from  searwater,  and  were  able  to  give 
various  ^es  to  their  dotha.  They  used  qutptut  or  knotted 
-cords  for  calculation,  and,  aocoraing  to  Mr  Stevenson, 
for  the '  transmission  of  intelligence  and  for  recording 
events.  They  lived  in  villages  formed  of  houses  standing 
at  a  difitence  from  one  another,  under  hereditary  chiefs, 
l>ut  whose  power  was  limited.  It  is  remarkable  that 
the  Chinese  mode  of  catching  wild  ducks  on  the  rivers,  by 
covering  the  fisher's  ^head  with  a  gourd,  was  practised  in 
Chili 

The  Araucanians,  the  most  intelligent,  improved,  and 
Tvarlike  of  the  Chilian  tribes,  t>ccupy  about  200  miles  of 
the  searcoast,  between  the  d7th  and  d9th  parallels.  They 
are  of  ordinary  stature,  but  vigorously  •  formed ;  bold, 
liardy,  hospitable,  faithful  to  their  enga^ments,  generous 
to  a  fallen  enemy,  ardent,  intrepid,  and  enthusiastic  lovers 
of  liberty.  ^  Their  vices  are  drunkenness,  and  a  contempt 
of  other  nations,  i^pringing  from  pride.  Their  govern- 
Tnent,  in  the  regularity  of  its  form  and  its  sub-division  of 
authority,  has  an  outward  resemblance  to  the  Peruvian ; 
iDut  the  spirit  of  the  two  systems  differs  as  widely  as  the 
genius  of  the  two  nations.'  Araucania  contains  four 
tetrarchies,  under  four  toquis  or  princes,  who  are  inde- 
pendent of  one  another,  but  confederated  for  their  joint 
security  against  foreign  enemies.  Each  tetrarchy  is 
divided  into  five  provinces,  ruled  by  ^ve  chiefs  called  apo- 
mlmen;  and  each  province  into  nine  districts,  governed  by 
as  many  tUmen,  who  are  subject'  to  the  apo-ulmen,  as 
the  latt^  are  to  the  toqujjs.  These  various  chiefs  (who  all 
bear  the  title  of  nlmen,  as  our  nobility  of  all  orders  are 
barons)  compose  the  aristocracy  of  the  country  '1  hey 
Jiold  their  dignities  by  hereditary  descent  in  the  male 
line,  and  in  ue  order  of  primogeniture.  Ihe  supreme 
power  of  each  tetrarchy  resides  in  a*  diet  or  great  coun- 
cil of  the  ulmen^  who  assemble  annually  in  a  large  plain, 
hke  the  Poles  and  Germans  in  old  times;  but  as  the_ 
people  are  all  armed,  and  have  a  high  love  of  liberty,  no' 
resolution  of  the  diet  is  of  any  avail  if  it  has  not  their  hearty 
concurrence.  The  chiefs,  indeed,  are  little  more  than 
leaders  in  war;  for  the  right  of  private  revenge,  which  is 
fully  admitted,  limits  their  authority  in  judicial  mat- 
-ters ;  and  they  receive  no  taxes.  Their  laws  are  merely 
primeval  usages.  The  Araucanians  can  raise  a1toget);ier 
6000  or  7000  men,  besides  a  body  of  reserve.  When  war 
is  declared  by  the  great  council,  messengers  bearing  "  ar- 
Tows  dipt  in  blood  "  are  sent  to  all  parts  of  the  coimtryi 


to  sununon  the  men  to  anns.  Unlike  many  barbarous 
nations,  which  are  immovably  attached  to  their  andent  cus- 
toms, the  Araucanians  were  not  slow  in  copying  the  mili- 
tary arts  and  tactics  of  the  Spaniards.  ,  Their  troops  now 
consist'  of  infantry  and  cavalry ;  the  former  armed  with 
pikes  or  dubs,  the  latter  with  swords  and  lances.  The 
infantry  are  formed  into  regiments  of  ten  companies,  each 
company  containing  a  hundred  men.  When  they  take  the 
field,  they  carry  parched  meal  with  them  for  provisions ; 
they  station  sentinel^,  send  out  scouts,  and  have  advanced 
guards  preceding  their  main  body.  When  necessary  for 
their  security,  they  'dig  ditches,  and  plant  stakes  along 
their  sides,  and  throw  up  mounds  of  earth.  They  advance 
to  battle  in  lines,  well  formed,  and  fight  with  intrepidity. 
Their  history  affords  a  brilliant  example  of  what  a  bravo 
nation,  animated  by  an  enthusiastic  lote  of  liberty,  can 
accomplish  under  the  greatest  disadvantages.  After  re- 
sisting the  best  troops  and  the  best  generals  of  Spain  for  * 
two  hundred  years,  they  at  last  compelled  their  proud 
enemies  to  acknowledge  their  independence.  The  Aran-  > 
canians  were  indebted  for  thdr  success  to  a  deliberate 
spedes  of  courage,  to  which  even  the  bravest  of  the  North 
American  tribes  are  strangers  -,  and  they  combined  "with  it  a 
degree  of  sagadty  and  intelligence  which  led  them  to  adapt 
their  mode  of  fighting  to  the  new  circumstances  in  which 
they  were  placed.  Experience  having  taught  them  the 
ineffidency  of  their  old  missiles  .when  opposed  to  musket 
balls,  they  soon  laid  aside  their,  bows,  and  armed  them- 
selves with  spears,  swords,  or  other  weapons  fitted  for 
dose  combats  Th^  practice  was  to  advance  rapidly 
within  such  a  distance  of  the  Spaniards  as  would  not  leave 
them  time  to  reload  after  firing.  Here  ihey  received 
without  shririking  a  volley,  which  was  certain  to  destroy 
a  number  of  them,  and  Uxen  ^shing  forward  in  a  close 
column,  fought  their  enemies  hand  to  hand.  In  this  way 
they  gained  many  victories,  and  impressed  the  Spaniards 
with  such  a  respect  for  their  courage  that  an  individual 
of  that  nation  made  thdr  achievements  the  subject  of  an 
^epic  poem:  Combining  the  moral,  intellectual,  and  physi- 
cal qualities  of  the  Araucanians,  they  were  certainly  the 
finest  native  race  in  the  New  World.  They  had  nearly 
all  the  germs  of  dvilisation  which  bdonged  to  the  Mexi- 
cans and  Peruvians,  without  the  ferocity  of  the  former,  the 
apathy  of  the  latter,  or  the  sla\d&h  habits  common  to  both  ; 
and  without  having  their  minds  stupified  by  that  grovel- 
ling superstition  which  the  rulers  of  these  two  natioiis 
seem  to  have  considered  as  the  only  secure  foundation  of 
thdr  authority.  In  true  courage,  in  manliness  and  energy 
of  character,;  they  take  precedence  of  all  the  Amcricm 
nations. 

The  Araucanians  believe  in  a  supreme  being,  and  in 
many  subordinate  spirits,  good  and  bad.  They  believe 
also  in  omens  and  divination,  but  they  have  neither 
temples  nor  idols,  nor  religious  rites ;  and  discover  upon 
the  whole  so  little  ctptitude  for  the  reception  of  xeligious 
ideas  that  the  Catholic  missionaries  who  have  settled 
among  them  have  had  very  little  success  in  imbuing  their 
minds  with  a  knowledge  of  Christianity.  They  believe  in 
a  future  state,  and  have  a  confused  tradition  respe^cting  a 
deluge,  from  which  some  persons  were  saved  on  a  high 
mountain.  They  divide  the  year  into  twelve  months  of 
30  days,  which  have  significant  names,  and  add  five,  days 
by  intercalation.  They  esteem  poetry  and  eloquence,  but 
can -scarcely  be  induced  to  learn  reading  or  writing. 
Chess,  a  game  of  oriental  origin,  is  said  to.  have  been 
known  among  them  from  time  immemorial ;  and  it  may 
be  further  observed,  that  the  numbers  5  and  9,  employed 
in  their  geographical  and  civil  divisions,  are  favourite  num- 
bers in  China. 

The  other  Chilian  tribes  are  all  much  behind  the  Aran- 
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canians  in  civilisation;  but  some,  as  the  Puelche3  and 
the  Tehuels,  Burpass  them  in  strength  and  stature.  Fart 
of  them  Jive  on  horse  flesh,  part  by  keeping  sheep  and 
cattle,  and  part  by  hunting.  Some  of  these  tribes  point 
Potago-  their  faces.  With  regard  to  the  height  of  the  Patago- 
Bjaiis.  nians,  M.  Lesson,  an  eminent  French  naturalist,  has  col- 
lected the  authorities  on  the  subject  in  a  note  published 
by  Balbi  in  his  Ethnographical  Atlas;  and  they  appear  to 
us  to  remove  every  rational  doubt  as  to  the  fact  of  a  race 
of  men  existing  there  whose  average  stature  is  about  six 
feet,  and  ,among  wixom  men  seven  feet  high  are  perhaps 
more  frequently  to  be  met  with  than  among  an  equal  num- 
ber of  men  in  any  other  country.  They  have  large  heads, 
but  their  hands  and  feet  are  small,  and  they  are  not  strong 
in  proportion  to  their  tall  stature.  They  ride  on  horse- 
back, and  hunt  the  huanaco  or  the  ostrich  with  a  sling, 
which  they  cast  so  as  to  ents^Rgle  the  animal's  legs.  They 
dwell  in  tents,  and  lead  a  wandering  lifa^ 
ii«n«^  Of  tho  numerous  nations  that  inhabited  Brazil  there 
uii :,  is  only  one  to  which  we  can  afford  any  special  notice  in 
*'*"^  this  article.  The  Guaranis  have  at  one  time  formed  a 
numerous  people,  which  seems  to  have  been'  spread  over  a 
larger  surface  than  any  other  now  existing  in  America. 
Tribes,  or  renmants  of  tribes,  whose  relationship  to  the 
Guaranis  is  attested  by  the  strong  evidence  of  their  lan- 
guage, are  found  diffused  over  the  wide  space  between  the 
Orinoco  and  the  embouchure  of  the  PlatA,  or -more  than 
the  half  of  South  America.  They  are  met  with  among 
the  Andes  of  Peru,  in  the  province  of  Chiquitos,  in  Matto 
Grosso,  in  Paraguay,  in  Minas  Geraes ;  and  the  Omaguas, 
m  the  republic  of  Ecuador,  who,  from  their  nautical  habits, 
and  the  influence  they  obtained  On  the  upper  part  of  the 
Amazon,  have  been  called  the  Phoenicians  of  the  new  worlds 
are  believed  to  be  of  the  same  race.  They  constituted  the 
balk  of  the  native  population  of  Brazil  when  the  Portu- 
gese gained  possession  of  it,  but  were  divided  into  many 
distinct  tribes,  quite  independent  of  one  another,  and  living, 
not  in  contiguity,  but  mixed  with  other  nations.  They, 
are  of  low  stature,  two  inches  shorter  than  the  Spaniards, 
according  to  Azara;  of  a  square  form,  fleshy,  and  ugly. 
Theii:  colour  has  a  strong  shade  of  the  copper  red,  while 
that  of  the  other  Brazilian  tribes  inclines  generally  to  the 
tawny  or  black.  Their  character,  like  their  physical  form, 
resembles  that  of  tiie  Peruvians.  They  are  patient,  tor- 
pid, silent,  downcast  in  their  mien,  mild,  and  passionless. 
Nearly  all  the  Indians  whom  the  Portuguese  have  civi- 
lised or  converted  belong  to  this  race.  It  is  difficult  to 
account  for  their  dissemination  through  the  southern  con- 
tinent, amidst  nations  much  more  brave  and  powerful  than 
themselves.*  May.  we  suppose  that,  like  the  subjects  of 
'the  Incas,  they  had  been  at  one  time  the  dominant  tribe 
of  an  extensive  einpire,  which  derived  its  force  from 
union  and  civilisation  1  But  if  such  a  state  did  exist,  its 
date  cannot  be  very  ancient;  for  the  identity  or  close 
resemblance  of  the  dialects  spoken  by  the  scattered  portions 
of  the  Guaranis  shows  that  their  dispersion  from  a  com- 
mon point  did  not  happen  at  a  very  remote  period.^  Yet 
no  memorial  of  its  existence  survives,  either  in  traditions 
or  monuments.  The  supposition,  therefore,  that  the 
Quarani  tribes  are  the  remnants  of  a  once  powerful  and 
united  people,  is  scarcely  admissible;  and  Azara  thinks 
it  more  probable  that  they  have  crept  gradually  from 
north  to  south.  Their  dispersion  is  the  more  romarkablo, 
as  they  are  not  a  wandering  but  an  agricultural  people. 
They  live  in  the  woods,. or  in  small  open  spaces  in  the 
forests;  cultivate  maize,  beans,  goujds,  yams,  mandioc; 
and  eat  also  wild  honey,  and  the  flesh  of  monkeys  and 
virions  small  quadrupeds.. 


*  Dr  Prichird's  Researches^  vol.  ii.  p.  487, 


The  Indians  whom,  the  Jesuits  civilised  and  eoQected  r 
into  communities  in  the  celebrated  settlements  of  Yzi^  i- 
guay  belonged  chiefly  to  the  nation  of   the   Guaanis.  ^•' 
These  missionaries  are  said  to  have  borrowed   the  plan  ^^ 
of  the  theocracy  which  they  established  here  from  that 
which  the  Incas  had  introduced  into  PeitL     There  ii 
no  doubt  that  the  spirit  of  their  system  was  the  um ; 
and,  considering  that  they  were  precluded  from  any  otbci 
means  of  extending  and  supporting  their  authority  U-ia 
persuasion,  their  success  was  remarkable.      The  aet*J^ 
ments  yrere  commenced  about  1610,  and  were  ^sAlzl', 
extendi  over  the  country  watered  by  the  Parana  &lo 
Uruguay,  between  the  27th  and  30th  decrees  of  sc'LtL 
latitude,  till  the  order  of  the  Jesuita  was  sappresscd  \:, 
1767.    The  plan  of  the  government  may  be  called  paT> 
chial,  for  it  was  administered  entirely  by  the  paroci:^: 
clergy.    The  Indians  were  collected  into  villagea.    £cc^ 
viUagd  had  its  <^arch  and  its  curate,  who  was  assisted  bj 
one,  two,  or  more  priests,  according  to  the  number  cf  Id- 
dians  under  his  charge.    The  curate  and  assastanl  poests 
were  nominated,  not  by  the  Spanish  authorities,  bet  bj 
the  father  superior,  also  a  Jesuit,  who  exercised  a  vigii&i: 
superintendence  over  the  whole.     Indians  were  appointed 
in  each  village  with  the  titles  of  regidors  and  alcaldes, 
but  they  were  merely  instruments  in  the  hands  of  xhi 
curate  and  his  assistants,  in  whom  all  power  waa  kdeei 
The  curate  gave  his  whole  attention  to  religions  occea^ 
saying  mass  in  the  church,  and  visiting  the  sick ;  wjljs 
the.  assistant  priests  managed  all  secidar  matters,  dhic^ 
ing  the  labour  of  the  Indians  who  cultivated  the  groiuic, 
and  training  others  to  the  crafts  of  the  weaver,  mz>jz, 
carpenter,  goldsmith,  painter,  and  sculptor;   for  the  ri;:; 
arts  were  by  no  meana  neglected.    Private  propeztv  did 
not  exist.    The  produce  of  the  labour  of  the  eosms^Lty 
was  stored  in  magazines,  from  which  each  faaiily  was  slv- 
plied  according  to  its  wants,  special  provision  being  iQ»Ia 
for  aged  persons,  widows,  cmd  orphans.     The  soxplus  tsl 
sold  by  agents  at  Buenos  Ayres,  and  the  proceeds  em- 
ployed in  paying  th^  taxes  to  the.  king,  in  procnring  c> 
naments   for  the  churches,  and  various  articles  vliid 
the  colonists  could  not  manufacture  for  themselvea    Tlfr 
religious  instruction  was  of  the  most  simple  kind  ;  hot  li? 
service  of  the  church  was  conducted  with  a  weU-tai&ed 
choir,  a  pompous  ceremonial^  and  every  acoesaoiy  calcaktb! 
to  strike  the  senses.     The  punishments  were  mild;  sad 
they  wero  always  accompanied  with  such  admonitions  &:• 
a  parent  would  address  to  a  child  whom  be  was  rltft«t^>f 
^Crimes,  in  truth,  were  rare.    The  Indians,  who  z^&iuad 
their  spiritual  chiefs  with  the  veneration  due  to  beo^ca-i 
beings  of  a  superior  order,  scarcely  felt  humbled  in  oonf e^- 
ing  their  misdfeeds ;  and  offenders  may  have  solicited  curr  > 
tion,  as  Raynal  says,  for  the  quieting  of  their  coaaaez*:  i. 
The  incursions  of  the  Portuguese  compelled  th»  Jc^ .  *^- 
to  take  means  for  repelling  force  by  force.    All  the  il-1  » 
Indians  of  the  proper  age  were  accordingly  armed  w/.i 
muskets,  and  disciplined  as  a  militia.    In  1 732,  accoru   x 
to  Dobrizhoffer,  the  thirty  villages  or  parishes  under  t  - 
care  of  the  missionaries  contained  a  population  of  14 1  .i    * 
souls.    The  Jesuits  had  another  establishment  of  *.  ^ 
same  kind  among  the  Chiriguas,  a  branch  of  the  Gu...^ 
nis,  in  the  province  of  Chiquitos,  containing  .30,0O.>    : 
40,000  Indians;  a  third,  of  smaller  size,  in  lie  provi:-.- 
of  Mozos;  a  fourth  in  California;  and  probably  others- 
After  the  suppression  of  the  order,  all  these  were  ccs.- 
mitted  to  the  care,  of  friars  of  other  descnptions ;  and  f  j 
believe  they  have  universaUy  faHen  into  a  state  of  deciv. 
The  social  system  established  in  Paraguay  was  the  ir    : 
efiectual  ever  contrived  for  reclaiming  the  Indians  f.  :•_ 
their  savage  m'ode  of  life ;  but  even  its  success  shows  L. .  .- 
hopeless  the  attempt  ig  to  raise  the  American  tribe?  ts. 
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tjie  rank  of  thoroughly  ci^'ilised  nations.     The  Jesuits 
were  able  to  introduce  settled  habits  and  a  slight  know- 
ledge of  religion  and  the  arts  among  the  Indians  only  by 
means  of  the  personal  ascendancy   thejr  acquired   oter 
them.     It  was  a  few  superior '  minds  gaining  the  respect 
and  confidence  of  a  horde  of  savages,  then  employing  the 
influence  they  acquired  to  lead  them  as  children ;  giving 
tbcm  such  portions  of  instruction  as  taught  them  to  trust 
implicitly  in  their  guides,  working  alternately  on  their 
fears,,  their  pridc^  their  kind  affections,  but  never  fully 
reveling  to  them  the  qprings  of  the  machinery  by  which 
they  were  governed.      The   incurable  indolence  of  the 
savages  rendered  it  necessary  to  prescribe  the    labour 
as  task-work,  and  to  carry  it  on  under  the  constant  in- 
spection of  the  missidnapcs.     The  plan  of  cultivating  the 
ground  in  common,  and  of  storing  the  produce  in  magar 
zines,  out  of  which  the  wants  of  each  family  were  supplied, 
was  resorted  to  as  a  check  upon  their  improvident  habits. 
In  short,  the  eye  and  the  hand  of  the  missionaries  were 
everywhere ;  and  the  social  system  was  held  together  en- 
tirely by  their  knowledge  and  address.     When  these  were 
withdrawn,  the  fabric  soon  fell  into  ruins,  and  the  Indians 
relapsed  into  their  idolatry  and  savage  habits. 
ac€3      To  complete  our  general  view  of  the  aboriginal  races,  a 
ins.  few  particulars  remain  to  be  mentioned.     Many  of  the 
tribes  who  inhabit  the  -Pampas  of  South  America  make 
use  of  horses.     Dobrizhoffer  enumerates  eight  equestrian 
tribes  in  the  province  of  Chaco,  on  the  west  side  of  the 
river  Paraguay,  who  are  generally  distinguished  by  tall 
and  vigoroui .  forms,  and  a  bold  and  active  character. 
The  Abipones  and  Mbayas  are  the  most  celebrated  of 
these.     The  woods  of  Brazil  are  too  dense  for  eques- 
trians j  but  horses  are  used  by  a  few  hordes  in  the  great 
plain  of  the  Mississippi  and  in  the  north  of  Mexico. 
The  American  tribes  in  general  either  kill  their  prisoners 
or  adopt  them;  but  a  few  retain  them  as  slaves,  and 
compel  them  tor  work.     The  Guaycurus  of  Brazil  are  an 
example.     Th©  food  of  different  tribes  is  extremely  va- 
rious.    Maize,  beans,  pumpkins,  and  mandioc  are  raised 
in  small  quantities  by  some;  patural  fruits,  berries,  bulbous 
roots,  and  bananas  are  gathered  by  others.     Those  who 
dwell  on  the  sides  of  rivers  live  greatly  on  fish;  in  the 
plains,  buffaloes,  horses,  and  sheep  are  killed*    In  the 
J  orests  of  Brazil,  monkeys,  pigs,  annadillos,  pacas,  agoutis, 
and  tapirs  are  the  favourite  food;  but  birds,  turtlijs, 
deer,  and  the  coati  are  also  taken ;  and  in  an  emergency 
the  Indians  do  not  scruple  to  feed  on  serpents,  toads,  and 
lizards,  the  larv»  of  insects,  an(J  other  disgusting  sub- 
stances.    Salt  is  used  where  it  can  be  easSy  obtained, 
and  some  season  their  food  with  capsicum.     Some  roast 
their  meat,  others  boil  it;  and  not  only,  several  savage 
tribes,  but  even  the  civilised  Peruvians,  ate  their  flesh 
raw.     The  Ottomaques,  a  tribe  near  the  Orinoco,  cat  ^ 
species  of   unctuous  clay;  this  strange  diet,  which  no 
doubt  owed  its  introduction  to  the  stern  monitor  famine, 
is    not  extremely  rare  in   Brazil,  and  Captain  Franklin 
found  the  s^me  food  in  use  among  an  Indian  tribe  near 
the  Frozen  Ocean.     The  clay  is  stated  by  that  traveller 
to   have  a  milky  and  not  disagreeable  taste.    *  A  great 
proportion  of  the  tribes  in  Brazil  and  tlie  basin  of  the 
Orinoco,  and  some  in  other  parts  of  America,  indulge  in  the 
liorrid  banquet  of  human  flesh.     Shame,  in  our  sense  of 
the  term,  is  nearly  a  stranger  to  the  breasts  of  these  sa- 
vages.     In  the  warm  regions  of  Brazil  men  and  women 
p;r>  entirely  naked,  except  in  the  neighbourhood  of  the 
i^ortuguese  settlements,  where  some  wear  a  band  of  cloth 
round  the  loins.     In  such  situations,  where  •the  want  of 
slaelter  is  little  felt,  their  dwellings  are  often  nothing 
tnore  than  a  sort  of  arbour  formed  by  interlacing  the  open 
spece  between  two  or  three  trees  with  twigs,  and  cover- 


ing it  with  leases  so  as  to  form  a  screen  on  the  windward 
side,  while  it  is  left  entirely  open  on  the  other.  Tho 
manuf^ure  of  bows  and  arrows,  war-clubs,  baskets, 
mats  (which,  swung  from  a  tree,  serve  them  both  as 
seats  and  hammocks),  and  in  some  caaes  a  coarse  x>otter7, 
comprises  the  sum  of  their  practical  skill  in  the  arts.  It 
has  long  been  the  practice  of  bands  of  Portuguese,  con- 
sisting chiefly  of  outlaws  and  vagabonds,  to  make  maraud- 
ing expeditions  amon^  the  Indians  living  near  the  great 
rivers,  and  to  carry  them  off  and.  sell  them  clandestinely 
for  slaves.  This  infanjous  trade  is  carried  on  in  despite 
of  the  orders  of  the  government,  which  has  issued  many 
decrees  for  the  protection  of  the  Indians,  and,  besides  ' 
employing  missionaries  to  cdnvert  them,  enjoined  the 
governors,  of  provinces  to  furnish  them  with  hoes  and 
other  agricultural  implements.  Wherever  the  negroes 
are  introduced  in  great  numbers,  as  in  the  Capitanias 
of  Santo  Paulo  and  Rio  Janeiro,  and  in  the  whole  of 
the  West  India  islands,  the  aborigines  rapidly  disappear,  the 
former  being  more  intelligent,  more  tractable  in  their 
habits,' and  more  active  and  industrious.  The  negroes  are 
indeed  a  superior  race  to  the  Indians ;  and  the  existence  of 
one  or  two  hundred  bhicks,  as  slaves,  among  some  thousands 
of  the  Cherokees,  does  not  detract  from  the  accuracy  of 
this  opinion.  Missions  for  the  conversion  of  the  Indians 
have  been  supported  for  more  than  two  Centuries  by  the 
governments  of  Spain  and  Portugal.  They  are  thinly  spread 
over  those  parts  of  Mexico,  La  Plata,  Peru,  Brazil,  and  Co- 
lombia, which  are  still  occupied  by  the  savages;  but  there 
are  extensive  districts  in  all  these  provinces  in  which  they 
have  never  been  established,  owing  to  the  f  erce  character 
of  the  tribes,  or  the  remote  and  inaccessible  nature  of  the 
country.  A  mission  consists  in  general  of  one  or  two 
friars  or  priests,  who  settle  among  the  savages,  learn  their 
language,  and,  besides  teaching  them  the  elements  of 
Christianity,  always  endeavour  to  instruct  them  in  the 
more  simple  and  useful  arts,  and  to  train  them  to  settled 
habits.  We  believe  that  many  of  these  establishments  have 
been  abandoned,  owing  to  tjxe  failure  of  the  funds  with 
which  they  were  supported;  and  that  the  success  of  the 
others  has  been  extremely  trifling.  The  late  revolutions 
in  those  countries,  by  liberating  the  Indians  from  their 
ancient  state  of  tuteh^e  under  the  whites,  have  in  many 
cases  broken  up  the  Httle  settlements  which  the  mission- 
aries  had  formed  This  has  been  the  result  even  in  Brazil, 
where  the  political  changes  have  been  least  felt. 

Owing  to  the  fanaticism  of  the  Spaniards  a  large  proper* 
tion  of  the  manuscripts  of  the  natives  were  destroyed,  so 
that  now  we  are  unable  to  acquire  so  full  and  accurate  a 
history  of  the  more  civilise4  nations  as  we  might  otherwise 
have  done.  The  literature  which  still  exists,  together  with 
the  numerous  remains  of  cities,  temples,  roads,  bridges,  and 
other  works  of  art,  testify  to  the  general  truth  of  the  his- 
torical narratives.  However  obscure  they  may  now  be,  or  Traditional 
however  diljicult  the  reconciliation  of  statements,  it  seems  history  of 
clear  they  have  been  founded  on  facts.  As  in  the  case  of  ^^^^ 
other  histories,  there  is  much  error  and  tradition,  mingled  ''"*"*^ 
with  truth,  which  renders  their  correct  interpretation  diflli- 
cult.  Amongstsome  of  the  nations  we  know  that  historians 
were  appointed  by  the  government,  and  that  such  historians 
were  severely  punished  if  they  ventured  to  tamper  with  the 
truth  wilfully.  The  best  connected  account  of  these  his- 
tories, so  far  as  concerns  the  nations  of  Central  America,  is 
that  given  by  the  Abb6  "Brasseur  de  Bourbourg.*  If  we 
credit  the  native  accounts,  the  earliest  traces  of  civilisation 
originated  in  Yucatan  and  the  neighbouring  districts,  a 
region  which  -is  amongst  the  most  fertile  in  the  New  WorltJ. 

^  Ilistoire  de»  Kaiiont  civUisies  du  Mexitpie  et  de  I'Amirique  cen(Tal6% 
durani  Us  *iiiles  ojitirieura  d  Christophi  Columb,  4  tomea,  ^va 
1857-59, 
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It  is  Stated  tliat  many  centuries  before  the  Christian  era, 
Votan,  the  oldest  of  the  American  legislators,  established 
himself  in  the  region  watered  by  the  rivers  Tabasco  and 
Usumasinta.  It  is  near  the  aourccs  of  this  latter  river,  in 
the  Highlands  of  Vera  Paz,  that  cities  of  civilised  Indians 
still  exist,  according  to  travellers  who  have  recently  visited 
the  adjoining  districts.  However  this  may  be,  this  nver 
was  the  principal  highway  into  the  interior  of  Central 
America  for  the  earliest  civilised  tribes,  as  it  is  now  for  the 
existing  natives.  Near  the  mouths  of  the  rivers  mentioned 
the  ground  is  scarcely  above  the  level  of  the  sea,  and  is  for 
the  most  part  a  recent  alluvial  formation.  During  the 
rainy  season  it  is  covered  with  water,  and  all  intercourse 
between  village  and  village  takes  place  by  water.  Just 
where  the  land  acquires  a  slight  ri.^e,  Palenque,  said  to  be 
jthe  oldest  city  in  Central  America,  w*as  founded.  At  this 
time,  according  to  the  tradition,  the  low  land  was  occupied 
by  a  lake.  Votan,  it  seems,  came  from  some  foreign  land, 
and  found  the  whole  of  the  country  from  Darien  to  Calif omia 
occupied  by  a  barbarous  people,  who  used  the  skini^of  wild 
beasts  for  clothing,  caverns  and  huts  made  with  branches 
for  shelter,  and  wild  fruit?  and  roots,  with  raw  flesh,  for 
food.  Votan  announced  to  these  people  a  knowledge  of 
the  Supreme  Deity,  who  was  at  first  worshipped  as  the 
God  "  of  all  truth.''  At  first  no  temples  or  altars  were 
dedicated  to  him,  and  it  was  not  until  long  after  that 
Nezahualcoyotl  erected  a  teocalli,  or  "  house  of  God,"  as  it 
means  in  the  Mexican  language,  and  dedicated  it  "  to  the 
unknown  God.*'  At  a  later  period  the  religious  ideas  were 
considerably  debased.  In  Vofan's  time  there  seems  to 
have  been  but  one  language  prevalent  over  a  lai^e  area, 
and  this  language  was  probably  the  Maya,  which  is  the 
stock  of  many  of  the  languages  formeriy  iu  use  among  the 
natives,  and  ia  still  the  language  of  Yucatan.  The 
people  apparently  formed  tribes  differing  somewhat  in 
manners,  the  most  prominent  of  which  tribes  are  referred 
to  as  the  Quinames  or  giants.  Votan  and  his  companions 
arrived  in  large  ships,  wore  long  flowing  garments,  and 
«poke  the  Nahuatl  language.  These  strangers  married  the 
daughters  of  the  country,  and  established  a  settled  form  of 
government.  According  to  one  document,  the  year  955 
B.C.  is  assigned  to  these  events;  but  it  is  quite  imprac- 
ticable to  give  any  trustworthy  fixed  date.  Votan,  it  is 
said,  wrote  an  account  of  the  origin  of  the  Indians,  and  of 
their  immigration  into  America.  He  attempted  to  prove 
that  they  were  the  descendants  of  Imos,  of  the  race  of  Chan, 
or  the  serpent.  Votan  made  four  voyages  to  his  original 
countiy,  and  described  the  route  he  followed.  On  one 
of  these  voyages  he  visited  the  dwelling  of  the  thirteen 
serpents,  as  also  the  ruins  of  an  old  building  which*  had 
been  erected  by  men  for  the  purpose  of  reaching  heaven. 
The  people  who  Hved  in  its  \icinity  told  him  "it  was  the 
place  where  God  had  given  to  each  family  its  particular 
language.  Allusion  is  also  made  by  him  to  certain 
mysteries  like  those  of  Egj-pt  and  Greece,  of  which  traces 
were  still  discoverable  amongst  the  civilised  nations 
of  America.  On  returning  from  his  first  voyage  to  his 
native  country  he  found  the  people  at  PaJenque  had 
attempted  to  usurp  his  authority  and  overturn  his  power. 
Thereupon  he  parted  his  monarchy  into  four  divisions. 
One  of  these  had  for  its  capital  the  town  of  Tulha,  the 
ruins  of  which  may  be  seen  near  Ocosingo  in  Chiapa. 
Votan  also  is  the  reputed  founder  of  TsequU,  which  was 
afterwards  called  Ghowel,  and  the  site  of  which  is  now 
pccupied  by  a  suburb  of  Ciudad  Real.  Some  time,  pos- 
sibly not  many  years,  after  Votan,  Zamna  appeared  in 
Yucatan.  He'introduced  the  Maj^a  civilisation,  founded 
the  town  of  Mayapan,  and  called  the  country  Maayha,  or 
land  without  water,  a  terra  well  applied  to  the  extremity 
of  the  peniusula  of  Yucatan,  where  rivers  are  almost  absent. 


^layapan  was  once  the  capital  of  Yucatan,  and  in  Zamna s 
time  the  sea  covered  the  country  to  vnthm  a  short  distance 
of  it.  He  lived  to  a  great  age,  and  duiing  the  later  voir- 
of  his  life  dwelt  on  the  sea-coast,  and  was  bmii  &t 
this  place.  The  spot  became  the  site  of  a  large  leniplt 
erected  to  his  honour,  which  was  visited  by  pilgrims  froQ 
great  dist^ices.  A  town  sprung  up  around  it  called 
Itzamal,  which  is  believed  to  correspond  with  the  modot 
Isamal,  now  about  30  miles  distant  from  the  eea.  Ik 
region  to  seaward  is  reported  to  be  geologically  very  receat 
as  land,  and  the  remarkable  absence  of  names  of  w 
antiquity  in  a  (k)untry  where  almost  eveiy  locality  has  its 
appellation  is  some^nfirmation  of  the  traditions.  Toi 
architectural  character  of  the  oldest  towns  abo  lends  sone 
support  to  the  considerable  antiquity  daimed  for  the:- 
The  forest-covered  ruins  of  Mexico  and  Central  Ailh  i 
present  so  many  difierent  architectural  styles  tkt  it  ^c j 
very  probable  they  were  built  at  different  periods  and  Ij 
different  people. .  Those  which  appear  to  be  the  oldest,  3:d 
whidi  are  most  uniform  in  style,  ate  the  sabstruetares  io 
Mayapan,  some  of  the  buildings  in  Tulha,  many  d  t}io>e 
in  Palenque,  and  others  which  occuir  in  the  countzy  of  tb 
Lacandons. 

The  names  of  the  successors  to  Votan  are  menticnei  l:t 
without  details.  One  of  the  last  of  the  dynasty  m&  Clii:'^ 
iu  whose  rei^  mention  is  made  of  the  Nahuatl  people.  Nr 
lon'g  after  his  death,  this  people,  who  were  called  ^i^^ 
or  Toltecs,  obtained  the  dominion  of  the  countiy,  at^^i  '- 
throne  was  occupied  by  Nahoa  princes.    They  orif-'^j 
came  from  Huehue-Tlapallan  (but  where  this  conrtn-  -  j 
situated  is  not  known),  having  been  induced  to  lea^e:  J 
consequence  of  a  revolution.    This  event  seena  to  hn 
occurred  shortly  before  the  Chriatian  era.    The  joiLit;  :j 
America  from  their  native  countiy  was  a  long  and  ^^^ 
one,  and  indicates  that  seas  and  lands  intervened  be:*  *:^ 
theuL     The  traditions  report  it  to  be  in  the  far  east-  ci=£ 
that  the  first  comers  filled  seven  ships  and  disembciif-i  ■• 
Tampico,  near  the  mouth  of  the  Panuco.   Theleadtr  ::s 
band  bore  the  title  of  Quetzalcohuatl,  and  ^^  tb  '^ 
known  h^  that  name.     They  then  coasted  along  the  i:  '- 
as  far  asTamoandia,  which  place  was  evidently  sccen.i 
near  the  mouth  of  the  Tabasco.     In  this  district  ti.:^ 
was  a  tradition  in  the  time  of  the  Spaniards  that  v^-'l 
illustrious  chiefs  from  the  east  landed  there  mauycearr.? 
before,  who  had  long  flowing  garments  .and  large  ber^. 
of  whom  the   principal   was  Cukuican,  a  naaie  ?^- 
has  the  same  meaning  aa  QuctzalcohuatL    Qwetzaiccr  - 
and  his  comrades  soon  obtained  possession  of  tfie  apt-  • 
the  country,  Xibalba,  which  is  believed  to  be  the  sar-t  '^ 
Palenque.     Their  success  induced  others  of  the  >':-- 
nation  to  join  the  first  colonists,  and  their  power  pti-i^  ' 
spread  over  a  large  portion   of   Central  Ameiio.   i-' 
strangers,  however,  met  with  coru^iderable  i-ctki^larct  f: ' 
the  princes  of  Xibalba,  who  com^*llcd  the  Nahoa  t: .  -  • 
their  country  and  disperse  themselves  over  the  sumv    ; 
region.      This  dispersion  is  stated  to  have  occurr-'-  - 
A.  D.  1 7  4.     Before  this  date,  the  lunar  calendar,  so  i:  c  -  -  •  • 
among  thecivilised  nations  of  America,  was  introduc^ii.  ij 
was    one    of   these  parties  of    Nahoa  that  esta'-'^'^^ 
itself  in   Mexico,  uid  founded  many  of  the  Eio.Tf  im- 
portant cities.     They  were  called  Olmeques,  and  ««t  !-3 
by  Olmecatl  and  Xelhua.     The  latter  was  one  of  Qctt^- 
cohuatrs  companions,  and  was  once  shipwrecked  a.  r? 
with  him.     In  order  to  commemorate  his  deliveiy  -^^ 
erected  the  great  pyramid  of  Cholullan.     Before  the  &m^i» 
of  the  Olmeques  the  valley  of  Mexico  was  inhabited  by  tie 
Quinames  or  giants,  and  they  continued  to  dwell  in  '^c 
mountains    around    for  centuries  after  they  had  b«s 
driven  from  their  native  valley.    The  Totuoacs,  il^^^|^ 
and  Othomifl   were  the  contemporaries,  or  poSii^'y  tV 
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predeoessoTS,  of  the  Olinequea.  The  first  iaentionecl  people 
erected  the  pyramids  of  the  Teotihuocau,  or  the  City  of  the 
Gods,  near  Mexico.  These  tribes  spo^e  a  language  quite 
distinct  from  the  NahuatL  The  Toto&^cs  placed  the  cradle 
of  their  race  at  Chicomoztoc,  which  was  said  to  be  far  to 
the  north ;  but  the  Othomis  aoem  to  have  been  in  posses- 
sion of  the  luid  from  time  immemon^lt  According  to  the 
traditions  of  the  Quiches  and  other  nations  of  North 
America^  they  originally  came  from  Tulan.  They  allude 
to  several  places  of  this  n&me.  One  was  in  the  region  of 
the  setting  sun  and  l^eyond'  the  sea;  and  another,  from 
-which  the  Quiches  came,  wa^  also  in  the  direction  o5  the 
setting  sun  and  was  s^parently  situated  in  California.  In 
the  descriptions  given  of  the  migrations  froip  the  more 
^distant  Tidan,  whicl^  seom  to  have  occsurred  at  frequent 
^intervals,  each  migpition  con^sting  of  a  moderate  number 
]0i  people,  the  difficulties  and  hardships  are  prominently 
noticed.  They  pointedly  allude  to  the  intense  cold,  to  the 
'long  daxk  night,  and  to  the  sterility  of  the  country,  which 
allusions  seem  to  point  to  travels  in  Arctic  regions.  The 
travelleiB  were  reduced  to  such  extremities  as  to  be  obliged 
to  suck  juicy  woods  in  order  ta  sustain  life.  The  name 
fhichimecs,  which  means  suckers  of  maguey,  given  to  the 
invading  hordes  from  the  north,  may  have  some  connection 
\Tith  this  traditional  fact.  Chicomoztoc  has  been  identified 
by  some  with  the  extensive  ruins  near  the  Rio  Qila,  in 
California.  The  history  of  tliese  early  nations  is  somewhat 
obscure,  but  it  may  be  gathered  from  the  preserved  recor(|a 
that  the  worship  of  the  sun  and  the  practice  of  humaff" 
sacrifice  had  nearly  or  wholly  superseded  the  earlier  and 
purer  religions.  Towards  the  ena  of  the  7th  century  we 
^irst  hear  of  the  Chichipiecs  invading  Mexico  from  the 
north.  This  name  is  a  general  one  given  to  all  invading 
horded  from  the  north,  and  is  similar  to  that  of  barbarians 
nr>plied  to  the  people  wfio  invaded  the  Roman  empire. 
The  first  invasion  was  by  the  Chichimecs-Culhuas,  headed 
by  Mixcohuatl  Mazatzm.  They  commenced  their  march, 
or  rather  progress,  from  Chicomoztoc  about  635,  and 
reached  the  valley  of  Mexico  about  40  years  after.  A{ter 
many  years'  fighting  the  Toltec  empire  was  established 
ia  about  686 ;  and  from  this  period  we  enter  upon  more 
detailed  and  trustworthy  historical  ground.  At  first  the 
government  of  the  Toltegs  was  republican  and  theocratical, 
but  it  soon  became  monarchical,  and  Nauhyotzin  was  elected 
the  first  king.  The  most  illustrious  of  his  successors  was 
TopUtzin  Ceacatl  Quetzalcohuatl,  during  whose  reign  the 
Toltec  empire  arrived  at  its  most  flourishing  condition. 
According  to  tradition,  the  Toltecs  were  fcdler  and  of 
larger  buHd  than  th^  existing  Indians,  were  great  runners, 
find  were  as  white  a3  Europeans.  T^ey  carried  many  of 
the  arts  to  a  high  state  of  pe^ection,  such  as  weaving, 
l)ailding,  jewelling,  and  malang  ornaments  with  the 
feathers  of  birds.  There  were  astrologers  and  poets, 
sorcerers  ani  philosophers  and  orators.  They  were  well 
acquainted  with  the  medical  properties  of  plants,  and  were 
in  the  hafcit  of  recording  in  hooks  their  observations  on  dis- 
4:ase3,  Quetzalcohuatrs  reign  was  fot  the  most  part  pne 
of  prolonged  peace,  but  this  peace  was  disturbed  by  the 
xeligious  party  who  advocated  human  sacrifice,  a  practice 
%vliich  be  used  every  effort  to  abolish.  The  rebellion 
l>ecoming  very  formidable,  Quetzalcohuatl  left  the  country 
^th  a  few  chosen  attendants,  and  founded  a  new  Toltec 
empire  on  the  plain  of  Huitzilapan,  which  corresponds 
Trith  the  one  on  wh^ch  Im  Pue  Wa  now  stands.  This  occurred 
in  895.  The  town  ot  La  Puebla  stands  on  the  site  of  the  old 
Buitzilapan,  and  at  the  time  of  Quetzalcohuatl's  arrival 
it  was  said  that  the  pyramids  of  CholuUan  had  existed  from 
♦  ime  immemorial,  and  had  been  built  by  the  giants. 
^^ccording  to  this  logend,  the  country  was  inhabited  by 
giants,  all  but  seven  of  whom  were  either  destroyed  by  a 


great  inundation  or  turned  into  fishes.  Thcso  seven  took 
refuge  in  a  cave,  and  when  the  waters  abated,  one  of  them, 
named  Xelhua,  went  to  CholuUan,  and  built  the  famoua 
pyramid  to  commemorate  his  escape.  Quetzalcohuatl  built 
a  temple  here,  which  he  dedicated  to  the  "  creator  of  light," 
and  around  this  temple  sprang  up  CholuUan,  or  the  ^  town 
of  the  exile.*'  His  disciples  carried  the  Toltec  civilisation 
into  Oaxaca.  After  having  reigned  at  CholuUan  about  ten 
years,  during  whifh  period  his  subjects  eiyoyed  aU  the 
blessings  of  peace,  he  was  attacked  by  enemies  again, 
Huemac  had  ascended  the  throne  which  he  had  vacaCed^ 
and  being  jealous  of  Quetzalcohuatl's  power  and  prosperity, 
he  suddenly  resolved  to  march  with  his  army  against 
CholuUan.  In  order  that  the  town  might  be  spared  the 
horrors  of  a  siege,  Quetzalcohuatl  informed  his  priests  of 
his  intention  to  leave  the  place  and  to  visit  other  countries. 
Accordingly  he  proceeded  to  the  mouth  of  the  Coatzocualco 
yiver,  then  entered  a  boat  with  four  companions,  and 
nothing  more  was  heard  of  him.  Huemac  finding  his 
enemy  had  escaped,  wr^ed  lus  vengeance  on  CholuUan,  and  ■ 
took  up  his  residence  there  with  a  view  to  subjugating  tho 
surrounding  districts.  He  also  re-established  the  practice 
of  human  sacrifice.  During  Huemac's  absence  from  his 
kingdom  of  Tulan,  ^auhyotl  was  elected  king  in  his 
stead.  A  battle  took  place  between  the  rivals,  which 
resulted  in  the  defeat  and  subsequent  death  of  Huemac 
apd  the  establishment  of  Nauhyotrs  power.  His  reign 
lasted  for  fifteen  years,  and  as  he  was  one  of  Quetzalcohuatrs 
disciples,  he  governed  according  to  similar  principles,  so 
that  the  reign  was  a  prosperous  one.  His  death  occurred 
in  945.  After  this  a  series  of  disasters  broke  over  the 
country,  and  these,  with  constant  civil  war,  weakened  the 
power  of  the  empire  ia  Anahuac  This  soon  became  known 
to  other  nations,  and  led  to  the  Chichim^cs-Teotenancas 
leaving  their  homes  in  Texas  and  New  Mexico  to  make  an 
irruption  upon  the  vaUey  of  Mexico.  This  occurred  between 
1041  and  1047.  The  internal  discord  continued,  and  thQ 
disorder  was  uici:eased  by  the  uprising  of  the  sect  of 
Ixcuinames,  the  devotees  of  which  practised  the  mosi 
abominable  rites.  In  the  midst  of  this  corruption  another 
horde  of  barbarians,  the  Teo-Chichimecs,  poured  down  from 
the  north,  and  took  possession  of  the  couiitiy.  The  Tolteo 
power  rapidly  declined,  and  the  last  king  of  the  empire 
was  Huemac  Atecpanecatl,  who  after  his  dethronement  lived 
for  some  years  at  Chapultepec,  and  died  there  in  1070. 

AcQording  to  the  Guatemalian  traditions,  four  individuals 
of  tiie  Tutul-Xius,  a  nation  speaking  a  Nahuatl  hinguage, 
leflr  their  country  of  Tulapan,  to  the  west  of  Zuyna,  in  a.d. 
174,  and  arrived  the  same  year  at  Chacnouitan,  which  seems 
to  be  the  name  for  sonie  place  in  Yucatan.  In  258  another 
migration  of  Tutul-Xius  occurred,  the  new  colony  being 
established  in  the  province  of  Zyan-Caan,  which  is  beUcved 
to  be  the  district  around  Chetumal  Bay.  About  the  end 
of  the  10th  century,  it  is  stated  that  a  venerable  personage 
arrived  in  Yucatan,  caUed  Cuktilcan,  who  retrieved  the 
faUing  fortunes  of  the  Tntul-Xius.  According  to  the  Abbe 
Brasseur  de  Bourbourg,  this  personage  was  no  other  than 
the,  Ceacatl  Quetzalcohuatl  whose  departure  from  the 
Coatzocoalco  river  has  already  been  mentioned*  After 
reigning  here  ten  years,  he  voluntarily  abdicated  the  throne 
and  left  the  country.  According  to  a  Mexican  legend  he 
went  to  Tlapallati,  and  died  there.  His  successor  trans- 
ferred the  capital  of  the  Tutul-Xius  from  Mayapan  to 
Uxmal,  a  town  which  seems  to  have  been  founded  some 
centuries  before,  but  which  first  rose  to  importance  at  this 
period,  or  near  the  end  of  the  10th  century.  Numerous 
temples  and  public  buildings  were  erected,  the  ruins  of 
which  are  now  so  abundantly  met  with  in  Yucatan. 
Artificial  ponds  or  zonotes  were  constructed;  and  thd 
number  and  magnitude  of  these  indicate  a  large  number  of 
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towns  aa  well  as  a  thicldy-populated  counfry.  At  the 
present  day  they  have  all  the  appearance  of  being  natural 
'  ponds,  and  indeed  were  long  considered  to  be  such,  not- 
withstanding the  repeated  assertions  of  the  Indians  that 
they  had  b^n  built  by  their  ancestors,  until  chance  led 
to  the  discoTeiy  that  the  muddy  floor  of  one  was  entirely 
composed  of  flat  stones,  the  interstices  between  which  were 
stopped  with  a  kind  of  clay  not  known  in  the  neighbourhood. 
The  centre  was  occupied  by  four  artificial  weUs,  the  walls 
of  which  were  formed  of  polished  stodes.  Further  research 
led  to  the  discovery  of  numerous  other  zonotes.  After  the 
final  fall  of  the  Toltec  empire  there  pammenced  the  great 
movement  of  the  northern  tribes  towards  the  south,  a 
movement^ which  continued  throughout  the  11th,  12th,  and 
13th  centuries.  The  movement  consisted  of  a  succeision 
of  migrations,  and  its  starting-point  appears  to  have  been 
in  New  Mexico  and  California,  which  region  was  evidently 
the  seat-  of  a  semi-civilised  empire.  Amongst  these  in- 
vading tribes  was  one  which  subsequently  rose  to  high 
importance.  The  Aztecs,  or  Mexicans  proper,  were  living 
at  Atzlan  in  the  11th  century,  a  country  which  was  sur- 
rounded by  water,  and  where  their  usual  occupation  was  as 
boatmei^  aAd  carriers  of  wood.  Other  tribes  also  lived  hi 
this  region,  which  is  believed  to  be  thit  of  Lower  California. 
The  Aztecs  commenced  their  journey  towards  Mexico  in 
1090.  In  1116  ihey  reached  Chicomoztoo,  and  in  1177 
they  entered  Anahuac. .  Settlements  were  gradually  estab- 
lished in  the  valley,  towards  which  peoples  o£  various 
nations  converged  from  the  south  as  well  as  the  north. 
The  numbers  of  the  Aztecs^  were  slowly  augmented  by 
fresh  aiTivais;  but  it  was  not  until  1325  that  they  were 
able  to  lay  the  foundations  of  Mexico-Tenochtitlan,  and 
thus  to  inaugurate  their  assumption  of  power.  In  1464  the 
empire  of  the  Tutul-Xius  was  overthrown.  The  Mexican 
empire  had,  however,  acquired  large  proportions,  and  was 
condncted  with  a  magnificencd  and  splendour  scarcely 
equalled  by  any  other  court  in  America,  and  this  en^pire 
continued  up  to  the  time  of  the  Spanish  conquest. 
Diocovery  The  discovery  of  a  continent  so  large  '^hat  it  may  be  said 
of  ArDcrica  to  havo  doublsd  the  habitable  world,  is  an  event  so  much 
ty  Euro-  jj^g  jj^q^  grand  and  interesting  that  nothing  parallel  to  it 
can  ever  occur  again  in  the  history  of  manUnd.  America 
had  of  course  been  known  to  the  Ixirbarous  tribes  of  eastern 
Asia  for  thousands  of  years ;  but  it  is  singular  that  it  should 
have  been  visited  by  one  of  the  most  enterprising  nations  of 
Europe  five  centuries  before  the  time  of  Columbus  without 
awakening  the  attention  of  either  statesmen  or  philosophers. 
Iceland  Was  discovered  about  860,  and  colonised  by  the  Nor- 
wegians in  874.  About  50,  or,  according  to  other  accounts, 
100  years  later,  the  same  people  planted  colonies  in  Green- 
land. Into  the  disputes  respecting  the  situation  of  these 
colonies  wo  have  not  room  to  enter.  Sir  Charles  Qiesecke, 
a  good  authority,  states  that  their  ruins  exist  near  the  south- 
ern point  of  the  peninsula.  It  is  obvious  that  the  same  ad- 
venturous spirit  which  enabled  these  northern  mariners  to 
discover  the  southern  extremity  of  the  country,  would  not 
permit  them  to  stop  short  without  visiting  what  is  now  known 
to  bo  the  most  habitable  part  of  it — ^the  westefn  coast ;  ehd 
the  fact  has  been  established  by  an  inscription  in  nmic  cha- 
racters found  on  a  stone  four  miles  beyond  Upemavik,  at 
the  73d  paraUel,  intimating  that "  Erling  the  son  of  Sigvat, 
and  Enride  Oddsoen,  had  cleared  that  place  and  raised  a 
hillock  on  the  Friday  after  Rogation  day."  The  marking  of 
the  date  is  indistinct,  but  it  is  supposed  by  Professor  Hask, 
the  translator,  to  be  either  1135  or  1170;  and  the  runic 
characters  show  at  any  rate  that  it  was  anterior  to  the  Refor- 
mdtion,  when  this  mode  of  writing  was  prohibited.'  Whoever 
looks  at  the  map  of  Greenland,  and  reflects  on  the  fact 

'  Ferossac,  BvlUlin  det  Sciences  ITuioritruet,  JulUet  1823. 


^•AAS. 


that  the  Norwegians  must  have  been  Mcending  throD^Nori^. 
Davis'  Straits  as  high  as  the  latitude  mentioiied,  aiiiE3aIlv,^'So 
perhaps  for  two  or  three  centuries,  will  admit  that>  withhaK^'**^ 
the  spirit^of  enterprise  which  had  carried  them  bo  £ar,  the 
discoyeiy  of  some  portion  of  the  west  coast  of  these  stodte 
tras  almost  unavoidable.    Now,  the  position  and  direetks 
of  fiiis  coast  once  known,  it  required  no  great  effort  to  tiaee 
it  southtrards  to  Labrador  and  Newf  oundkiid.    We  mestioft 
these  particulars  because  Mr  Murray,  one  of  the  few  who 
have  denied  the  discoveiy  of  America  by  the  l^orwe^ais, 
grounded  his  disbelief  diiefly  on  the  hypothesis  that  the 
colonies  and  the  navigation  of  that  people  at  the  peiioi 
alluded  to  were  oonfir^  to  the  east  coast  of  Greeoland 

In  1001  an  Icelander,  sailing  to  Greenland,  was  drivra 
away  by  a  tempest  far  to  the  south-west,  where  he  saw  s 
level  countiy  covered  with  wood.  The  wind  abfttiog^  he 
turned  his  course  homeward,  and  on  his  arrival ^ve  such  s 
flattering  account  of  the  country  he  had  aeen  as  iadoced 
Lief,  the  son  of  the  founder  of  the  Greenland  coloaj,  to 
undertake  a  voyage  thither.  Lief  and  Bjom,  who  ssileo 
together,  first  reached  a  rocky  island,  to  which  they  gave 
the  name  of  HeUuIand ;  then  a  low  oountiy,  thickly  wooded, 
which  they  called  Marldand ;  and  some  days  afterwards  tht  j 
found  trees  loaded  with  fruits  on  the  banks  of  a  river.  TL:^ 
spent  the  winter  in  the  countiy ;  and  one  of  than,  who  w 
a  German,  having  found  wild  vines  growing,  they  calkd  ii 
Yinland.  They  had  some  intercourse  andt  traded  for  fur? 
with  a  people  who  came  in  leathern  boats,  and  were  caHtd 
SknBUnfftyfKxm  their  dwarfish  sL  A  colony  was  plsjute-i 
and  remained  for  many  years  in  u  country,  the  att&atic^ 
of  which  is  indicated  by  a  fact  casuouy  mentioned,  ihsl  tin 
sun  remained  nine  hours  above  the  horizon  at  the  s^jsst 
day.  This  indicates  the  4l8t  paraUel  of  latitude  ;»ud  the 
actual  latitude  of  Rhode  Island,  the  country  which  evn;  ed- 
lateral  circumstance  Would  lead  us  to  fix  upon  aa  the  sett  d 
the  colony,  is  from  4 1  ^  to  42^  The  Skrselings  were  of  coarse 
the  Esquimaxix.'  The  vine  appears  to  be  the  fox  gofe 
( VUis  vtdpiTia),  which  grows  wild  in  that  part  of  Aipj^Km. 
Only  a  few  unimportant  particulars  respecting  the  settk- 
ment  are  preserved ;  but  it  was  probably  abandosed  cr 
destroyed,  like  the  Greenland  colonies,  of  which  it  was  se 
offset.  The  account,  though  meagre,  is  distinct  and  oofisrV 
tent.  Its  authenticity  can  scarcely  be  disputed ;  and  it  Is 
almost  equally  obvious  that  the  country  it  refers  to  tisdcr 
the  name  of  Yinland  is  in  the  vicinity  of  Rhode  Islaad  A 
conclusion  resting  on  such  strong  grounds  scarcely  requires 
to  be  supported  by  the  high  authority  of  Humboldt  sii 
Malte-Brun.  That  the  colony  disappeared,  and  that  ^ 
discoveries  Liade  were  not  prosecuted  farther,  axe  not  d> 
cumstances  which  wiU  shake  the  credit  of  the  narrative  is 
the  minds  of  those  who  know  the  numerous  reveraea  which 
befell  the  early  colonies  in  New  England  and  other  |»it5  cl 
America.  The  hostilities  of  the  Sknelinga  was  no  doah 
the  principal  cause  of  the  abandonment  of  the  colony.  Tu 
Norsemen  describe  Yinland  as  a  rich  covtntry,  with  a  de- 
lightful climate.  Helluland,  Markland,  and  Vinlaiid,  were 
no  doubt  regarded  as  countries  either  connected  with  ^ 
similar  to  Greenland,  the  flattering  descriptions  of  which, 
given  by  the  first  discoverers  were  sadly  belied  by  later  ex- 
perience.^    The  interest  eXcited  by  the  obsoue  aceocrto 

'  See  the  curious  work  of  Torfeoa  called  VaUgndia  Antiqttm,  Haf^ 
1705  ;  uid  the  valuable  Antiquilata  Ameriemue,  paUUahed  at  Opea- 
hagen  in  1887.  Abo  Humboldt's  Cosmot,  toL  iL  p.  S33,  SAla£*9 
transl.  1848. 

'  M.  Rafn,  a  Dane,  who  was  much  engaged  in  leseai^ee  rtofpaet-zs 
these  early  voyages,  aonounced  that  he  had  asoertained,  tmta  ong^U 
docoments,  various  facta  previously  unknown ;  among  othflRt  t^^t 
America  (first  discovered  in  985)  was  repeatedly  vlaitod  by  the  Ice- 
landers in  the  11th,  12ib,  and  13th  centuries  ;  that  the  6cibciachx3« 
of  the  St  tiawrence,  and  in  particular  the  bay  of  6a^,  «rwi  tkeir 
principal  station  ;  that  they  had  penetrated  along  the  coaut  25  fat 
south  as  Carolina  :  and  thct  they  introJaced  a  knowlcdggb  sf  Gjib 
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of  these  countriea  was  probably  such  as  the  annouDcement 
of  a  new  island  eastward  of  Spitzbergcn  would  produce  at 
the  present  d&y.  No  reasonable  doubt  can  exist,  however, 
that  the  north-eastern  portions  of  America  (considering 
Greenland  as  a  distinct  country)  were  familiarly  known  to 
the  Norwegians  in  the  eleventh  century, 
rery  The  obscure  allusions  of  Aristotle,  Plato,  and  Seneca,  to 
lerio-a  a,  country  hid  in  the  Western  Ocean,  must  have  derived  fresh 
lura-  importance  from  the  discovery  of  the  Canary  Isles,  Madeira, 
and  the  Azores  in  the  early  part  of  the  fifteenth  century. 
The  love  of  maritime  adventure  was  excited  by  these  events , 
and  among  the  active  spirits  whd  were  attracted  to  nautical 
life  by  the  career  of  distinction  which  was  then  opened  up, 
was  Christopher  Columbus.  Our  limits  do  not  permit  us  to 
enter  into  details  respecting  this  great  man,  an  outline  or 
whose  life  ^ill  be  found  under  the  proper  heading.  He  had 
received  a  learned  education,  and  the  study  of  the  geographi- 
cal systems  then  in  vogue  impressed  him  with  a  strong  con- 
viction that  a  voyage  to  India  by  a  course  directly  westward 
was  quite  practicable  with  the  degree  of  nautical  science 
which  his  contemporaries  possessed.  From  the  old  and  im- 
perfect maps  of  Ptolemy  he  was  led  to  believe  that  the  parts 
of  the  globe  known  to  the  ancients  embraced  lo  hours,  or 
225  degrees  of  longitude,  which  exceeds  the  truth  by  more 
than  one-third.  The  discovery  of  the  Azores  on  the  west 
side  had  lengthened  the  spaoe  by  one  hour ;  and  the  accounts 
gleaned  by  Marco  Polo  in  Asia  induced  him  to  think  that 
the  isles  connected  with  this  continent  stretched  out  so  far 
to  the  eastward  that  their  distance  from  Europe  could  not  be 
g:reat  Columbus  was,  however,  without  the  fortune  neces- 
sary to  fit  out  ships ;  and  when  he  attempted  to  interest  some 
of  the  princes  of  those  times  in  his  project,  he  encountered 
neglects  and  difficulties  which  would  have  exhausted  the 
patience  of  any  mind  less  ardent  than  his  own.  At  length, 
after  many  delays  and  discouragements,  Ferdinand  and  Isa- 
bella of  Spain  supplied  him  with  three  small  vessels,  two  of 
them  only  half-decked ;  and  in  this  little  armament,  accom- 
panied by  120  men,  he  set  sail  from  the  port  of  Palos  on  the 
3d  of  August  1 492.  He  proceeded  first  to  the  Canary  Isles, 
where  he  was  detained  three  weeks  in  repairing  one  of  his 
vessels.  On  leaving  these  isles  he  entered  on  a  region  of 
ocean  where  all  was  mystery.  The  trade-wind,  however, 
bore  him  steadily  along,  and  the  labour  of  the  ships  pro- 
ceeded cheerfully,  till  the  increasing  length  of  the  voyage, 
the  failure  of  prognostics  which  had  from  time  to  time  kept 
alive  the  hopes  of  the  crew,  and  various  circumstances 
interpreted  by  their  superstition  as  evjl  omens,  produced  a 
mutinous  spirit,  which  all-  .he  address  and  authority  of  Co- 
lumbus would  not  havei>een  able  to  quell  had  the  discovery 
of  laud  happened  one  day  later  than  it  did.  Columbus, 
says  Humboldt,  on  sailing  westward  of  the  meridian  of  the 
Azores,  through  an  unexplored  sea,  sought  the  east  of  Asia 
by  the  western  route,  not  as  an  adventurer,  but  according 
to  a  pre-conceived  and  steadfastly-pursued  plan.  He  had 
on  board  the  searchart  which  the  Florentine  astronomer 
Toscanelli  had  sent  him  in  1477.  If  ho  had  followed  the 
chart,  he  would  have  held  a  more  northern  course,  along  a 
parallel  of  latitude  from  Lisbon.  Instead  of  thi%  in  the  hope 
of  reaching  Zipangu  (Japan),  he  sailed  for  hsJf  the  distance 
in  the  latitude  of  Gomera,  one  o£tih*e  Canary  Islands.  Un- 
easy at  not  having  discovered  Zipangu,  which,  according  to 
bis  reckoning,  he  should  ha^e  met  with  216  nautical  miles 
more  to  the  east,  he  after  a  long  debate  yielded  to  the 

tianitj  ftOBong  tbe  natiTee.  The  annotmcement  "was  contained  in  a  letter 
addressed  to  a  person  in  Washington,  and  published  in  Nile's  Register 
(^  Bal  timore),  in  November  1 828.  Bnt  M.  Hafn  afterwards  found  reason 
to  change  his  opinion  as  to  the  site  of  the  Icelandic  colony,  and  be 
latterly  oonsldered  that  it  wa«  at  the  mouth  of  the  River  TBUTiton, 
which  falls  into  the  sea  in  Norraganset  Bay,  at  tbe  north  end  cf 
libode  lalaad. 


opinion  of  Martin  Alon^o  Pmzon,  and  steered  to  the  south- 
west.' The  effect  of  this  change  in  his  course  curiously  ex- 
emplifies  the  influence  of  small  and  apparently  trivial  events 
on  the  world's  history.  If  Columbus,  resisting  the  counsel 
of  Pinzon,  had  kept  his  original  route,  he  would  have  en- 
tered the  warm  current  of  the  Gulf  Stream,  have  reached 
Florida,  and  thence  perhaps  been  carried  to  Cape  Hattera« 
and  Virginia.  The  result  would  probably  have  been  to  give 
the  present  United  States  a  Roman  Catholic  Spanish  popula- 
tion, instead  of  a  Protestant  English  one,  a  circumstance  of 
immeasurable  importance.  Pinzon  was  guided  in  forming 
his  opinion  by  a  flight  of  parrots  towards  the  south-west. 
Never,  says  the  Prussian  philosopher,  had  the  flight  of  birds 
more  important  consequences.  It  may  be  said  to  have  de- 
termined the  first  settlements  on  the  new  continent,  and  it* 
distribution  between  the  Latin  and  Germanic  races.  It  was* 
on  the  12th  of  October  that  the  western  world  revealed 
itself  to  the  wondering  eyes  of  Columbus  and  his  companions  \ 
What  a  triumph  for  this  extraordinary  man,  who  had  trea- 
sured in  his  breast  for  twenty  years^  amidst  neglect,  dii>- 
couragement,  and  ridicule,  tlie  grand  truth  which  bis  oun 
incomparable  skill,  wisdom,  and  firmness  had  now  demon- 
sti-ated  in  the  eyes  of  an  incredulous  world  I  The  spot  which 
be  first  touched  was  Guahahani,  or  Watling  Island,  as  was 
suggested  by  Munoz  in  1793,  and  proved  by  Mr  R.  H. 
Major  in  1870.  After  spending  nearly  three  months  in 
visiting  Cuba,  Hispaniola,  and  other  isles,  he  returned 
to  Spain.  He  made  three  other  voyages,  and  in  the  second 
coasted  along  a  part  of  South  America,  which  he  rightly 
judged  to  be  a  continent  from  the  volume  of  water  poured 
into  the  sea  by  the  Orinoco.  But  he  died  ignorant  of  the 
real  e.xtent  and  grandeur  of  his  discoveries,  still  believing 
that  the  countries  he  had  made  known  to  Europe  be- 
longed to  that  part  of  Eastern  Asia  which  the  anciente 
called  India.  Hence  the  name  of  West  Indies  which 
the  tropical  islands  and  part  of  the  continent  liave  ever 
since  received. 

We  should  extend  this  article- to  an  unreasonable  lenjrth  Progrese 
were  we  to  describe  in  detail  the  discoveries  and  settlements  fti«co^"«T 
made  by  the  several  nations  of  Europe  in  America.  We  *°^  ^^'^^ 
shall  therefore  confine  ourselves  to  a  very  brief  ch^nolofp- 
cal  notice  of  the  more  important  events. 

1495.  The  first  plr>^e  in  which  the  Spaniards  established 
their  power  was  the  Wge  island  of  Hayti  or  Hispaniola, 
which  was  inhabited  by  a  numerous  race  of  Indians  of  a 
mild  and  gentle  character,  a  third  part  of  whom  are  said  to 
have  perished  within  two  or  three  years  after  the  Spaniards 
conquered  them. 

1497.  John  Cabot  discovered  Newfoundland  June  S-ith, 
and  coasted  along  the  shores  of  North  America  to  Florida. 

1498.  Columbus  first  saw  the  mainland,  May  30. 
1500.  Cabral,  a  Portuguese^  visited  the  coast  of  Brazil, 

and  discovered  the  mouth  of  the  Amazon.  It  was  probably- 
colonised  before  1515.  In  1500,  too,  Cortereal  touched  at 
Labrador. 

1608.  Vincent  Pinzon  is  said  to  have  entered  the  Rio  de 
la  Plata.  It  was  in  the  dame  year  that  the  Spaniards,  find- 
ing the  aborigines  too  weak  for  the  labour  of  the  mines  in 
Hayti,  first  imported  negroes  from  Guinea,  and  thus  laid 
the  foundation  of  a  trafl^c  which  continued  to  disgrace  the 
civilisation  of  Europe  for  three  centuries. 

1511.  Diego  Columbus  conquered  the  island  of  Cuba 
with  300  solders,  of  whom  he  did  not  lose  one. 

1513.  Balboa  crossed  the  Isthmus  of  Darien  with  290 
men,  and  discovered  the  South  Sea.  » 

1519.  HerAando  Cortes  sailed  from  Cuba  with  11  ships 
and  560  men,  and  landed  on  the  coast  of  Mexico,  which  had 
been  discovered  in  the  previous  year.  The  conquest  of  the 
empire  was  finished  in  1521  by  950  Spaniards,  assisted  by 
a  va.st' number  of  the  Indians  of  Tlascala. 
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1531.  Peru  invaded  by  Pmirro,  and  conquered  in  little 
more  than  one  year,  with  a  force  of  1000  men. 

1535.  Jacques  Cartier,  a  Frenchman,  diBCOvers  the  Gulf 
of  St  Lawrence. 

1535.  Mendoza,  a  Spaniard,  with  2000  followers,  founds 
Buenos  Ayres,  and  conquers  all  the  coimtry  as  far  as 
Potosi,  at  which  silver  mines  were  discovered  nine  years 
after. 

1537.  Cortes  discovers  California, 

1541.  Chili  conquered;  Santiago  founded;  Orellana 
sails  from  the  sources  of  the/iRio  Napo  down  the  Amazon 
to  the  Atlantic. 

1578.  New  Albion,  on  the  north-west  coast  of  Ame- 
rica, discovered  by  Sir  Francis  Drake. 

1586.  The  Spaniards  found  St  Thomas'  Island,  in 
Quiana. 

1587.  Davis'  Straits  and  Cumberland  Islands  discovered 
by  John  Davis. 

1604.  De  Monts,  a  l?'renchman,  founded  the  first  set- 
tlement in  Nova  Scotia,  then  called  Acadie. 

1607.  After  many  ineffectual  attempts  *during  more 
than  twenty  years,  the  first  permanent  -settlement  of  the 
English  in  North  America  was  made  this  year,  on  tjie 
banks  of  the  James  River,  in  Virginia. 

1608.  Quebec  founded  by  the  French,  who  had  -had  a 
small  neglected  colony  in  Canada  from  1542. 

1611.  Newfoundland  colonised  by  the  English ;  a  Dutch 
colony  established  at  Hudson's  River. 

1614.  New  York  founded. 

1618.  Bafl&n  penetrates  to  the  78th  degree  of 'latitude, 
in  the  bay  which  bears  his  name. 

1620.  The  first  English  colony  established  in  New 
England  at  Plymouth.  It  was  in  this  year  that  the  first 
negroes  were  imported  into  Virginia.  They  were  brought 
by  a  Dutch  vessel 

1635.  A  French  colony  established  in  Guiana. 

1655.  Jamaica  conquered  by  the  English. 

1664.  The  Dutch  coloxiies  on  Hudson's  River  capitu- 
late to  tie  English. 

1666.  The  Buccaneers  begin  their  depredations  on  the 
Spanish  colonies. 

1682.  William  Penn  estabUshes  a  colony  in  Pennsyl- 
vania. La  Salle  takes  possession  of  Louisiana  in  the 
name  of  the  French  king. 

1698.  A  colony  of  1200  Scots  planted  at  Darien.  In 
the  following  year  the  settlement  was  attacked  by  the 
Spaniards,  and  abandoned. 

1733.  Georgia  colonised  by  the  English. 

1760.  Canada  and  all  the  other  French  settlements  in 
North  America  conquered  by  the  English. 

We  must  pause  at  this  point  to  give  a  very  short  ac- 
count of  the  colonial  system  introduced  by  the  principal 
European  nationa  who  occupied  extensive  tracts  of  the 
new  world.  The  English  settlements  extended  from 
the  31st  to  the  60th  degree  on  the  east  coast,  and  were 
divided  into  15  or  16  provinces.  The  colonists  had  car- 
ried the  love  of  liberty  characteristic  of  their  country- 
men v^ith  them ;  and  after  many  struggles  with  their  Bri- 
tish rulers,  all  the  provinces,  with  one  or  two  ^exceptions, 
were  permitted  to  enjoy  a  form  of  government  extremely 
popular.  Th^  executive  power  was  vested  in  a  governor 
appointed  by  the  king.  He  was  assisted  by  a  council, 
which  some^mes  conjoined  the  functions  of  a  Privy  Council 
and  a  TJouse"^  Peers.  The  people  were  represented  by 
a  House  of  Assembly,  consisting  of  persons  chosen  by  the 
freeholders  in  the  country  )>art8,  and  the  householders  or 
corporations  of  towns.  The  governor  could  levy  no 
money  without  the  consent  of  the  House  of  Assembly:  the 
British  parliament,  however,  claimed,  but  scarcely  ever 
exercised,  the  privilege  of  imposing  taxes  upon  the  colonists 


without  consulting  them.     Against  this  assumptios  of 
power  the  local  legislatures  dways  protested  as  at  ia- 
friugement  of  their  rights.     The  vessels  of  foreign  EUta 
were  not  permitted  to  trade  with  the  colonies ;  bnt  the 
colonists  were  allowed  to  trade  in  their  own  ships  \nth 
one  another,  with  the  mother  country,  and,  to  a  lin^ied 
extent,   with  foreign   states.      Their  taxes,  which  were 
always  small,  were  all  consumed  in  defraying  internal 
expenses  -,  and,  oomj)ared  with  any  other  people  in  the  new 
world,   they^  enjoyed  an  unexampled  d^e  of  commer- 
cial and  political  liberty.     It  was  the  growing  prosperity  of 
the  colonies  and  the  increasing  debt  of  the  mother  comitry, 
which  induced  th3*©ritish  ministers,  for  the  first  time,  in 
1764,  to  attempt  raising  a  revenue  in  America,  for  purposes 
not  colonial.     The  experiment  was  made  by  imposing  i 
stamp-duty  on  newspapers  and  commercial  writings.   Tk 
sum  was  trifling;  but  the   Americans,  far^ghted  and 
jealous  of  their  rights,  saw  in  it  the  introdnction  of  a 
principle  which  deprived  them  of  all  security  for  ±er 
property.     The  people  declared  themselves  against  it  as 
one  man,  in  local  assemblies,  aiid  by  petitions  and  pubii 
cations  of  all  kinds.     The  ministers  became  uneasy,  aio 
repealed  the  tax ;  but,  as  a  salve  to  the  pride  of  tbs 
mother  country,  a  declaratory  Act  was  passed,  aasertiEgtsr 
right   "to  bind  the  colonies  in  all  cases  what&x'c:; 
The  idea  of  raising  a  revenue  in  America  was  act  r^ 
nounced,   but  another  mode  was  to  be  tried.   I>c:^ 
were  laid 'on  glass,  colours,  paper,  and  tea,  and  were  i-d 
by  an  opposition  in  the  colonies  still  more  zealous  id 
determined.     The  British  ministers,  irritated,  bat  ^^c- 
ing  in  their  purpose,  dropped  all  the  taxes  bnt  ikt  oa 
tea,  and  commenced  at  the  same  time*  a  series  cf  s^- 
ing  innovations.     They  closed  the  port  of  Boston,  drxi 
the  charter  of  the  province,  placed  judges  and  juh^  oa 
a  footing  to  render  them  more  subservient  to  lie  rx^*- 
of  the  government,  and  introduced  a  strong  military  i.ro: 
to  overawe  the  people.     On  the  other  side,  the  c»Ica:.<i 
passed  resolutions  not  to  import  or  consume  any  Br-ui 
goods,  and  hastened  to  supply  -themselves  with  p:^<iii 
.and  arms.     Blood  was  at  length  -shed  in  April  1775.  it 
the- village,  of  Lexington;  and  in  the  following  yeartlx 
Anierican  Congress  pubHshed  their  celebrated  dcicr^': " 
of  independence.     We  shall  not  enter  into  the  deuu.-  ^ 
the  war,  which  was  closed  in  1782.  ,  Suffice  it  to  s? 
that,  on  the  part  ^  the  Americans,  it  rested  oq  ii^^*^ 
grounds ;  it  was  a  war  to  vindicate  a  principle— f^^  *-^ 
practical  grievance  was  admitted  to  be  slight ;  and  it  ^-^ 
conducted  with  a  regard  to  humanity  of  which  there  ::= 
few  examples  in  lustor}'. 

The  Spanish  possessions  in  America  before  the  rtvilu  ^.^-'^ 
tion  formed  nine  distinct  governments,  all  ccnr:^: '  "•' 
on  the  same  plan  and  independent  of  one  another.  F-- 
of  these,  of  the  first  rank,  were  vice-royalties,  ^nz.,  Mtn" . 
Peru,  La  Plata,  and  New  Granada  ,•  and  five  were  cj  .  .x- 
generalships,  \iz.,  Yucatan,  Guatemala,  Chili,  Venv:--.- 
and  the  island  of  Cuba.  The  govenmient  ^as  ve.:.- 
in  the  viceroy  or  captain-general,  who  was  held  to  : ;  - 
sent  the  king,  and  to  enjoy  all  his  prerogativea  ^Jt^' 
the  colony.  But  in  these  countries,  as  in  others  ^-^^ 
the  supreme  power  is  apparently  unlimited,  it  vii  ly 
directly  restrained  by  the  influence  of  the  courts  oi  ji^^ 
tice,  corporations,  and  other  public  bodies.  The  roui 
audiencias  or  supreme  courts,  composed  of  Spaniir-j 
nominated  by  the  crown,  had  extensive  judicial  p^— • 
and  were  independent  of  the  \'iceroys.  The  cabiido;  v- 
municipalities,  and  the  fueros  or  corporations  (sinilai  w 
our  guilds),  also  possessed  considerable  privileges,  '»^bch 
derived  security  and  importance  from  long  prescrip- 
tion. Lastly,  the  clerg>%  who  were  numerous  and  nch. 
"necessarily  possessed   great  influence  among  a  ii\<^'^ 
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tious  people.    The  vices  natturally  inherent  in  the  colo- 
nial s^rstem  existed  in  full  force  in  the  Spanish  American 
dominions.     There  was  tolerable  security  for  all  classes 
except  the  miserable  Indians,  who  were  regarded  and 
treated  precisely  as  beasts  of  burden,  out  of  whose  toil 
and  sufferings  a  provision  as  ample  as  possible  waA  to  be 
extracted,  first  to  supply  the  wants  of  the  royal  treasury, 
and  next  to  provide  for  and  satisfy  the  cupidity  of  a 
shoal  of  do-nothing  public  officers  and  priests.      Edicts 
were  iadeed  issued  for  the  protection  of  the  Indians,  aiid 
persons  appointed  to  enforce  them ;  but  these  were  feeble 
correctives  of  the  evils  rooted  in  the  system,  aiid  nojt 
unf requently  increased  their  weight.   The  Indians,  after  the 
conquest,  were  at  first  slaves;  they  paid  a   capitation 
tax  to  the  crown,  and  their  labour  was  entirely  at  the 
disposal  of  their  lord.    This  system  waa  modified  from 
time .  to  time ;  but  all  the  changes  introduced  down  to  the 
revolution  did  not  release  them  from  their  state  ^f  ^^^is- 
salage.    They  still  continued  liable,  in  a  less  or  greater 
degree,  to  the  performance  of  compulsory  labour,  under 
the  orders. «f  persons  against  whom  they  had  no  protection, 
This  was  an  enormous  grievance ;  but,  what  waa  equally 
bad,  being  held  incompetent  in  law  to  buy  or  sell,  or 
enter  into  any  pecuniary  engagement  beyond  the  value  of  a 
few  shillings,  without  the  agency  of  white  men,  the  swarm 
of  .public  functionaries  had  an  unlimited  power  of  inter- 
fering in  their  concerns,  of  vexing,  harassing,  and  plunder- 
ing them,  under  the  forms  of  law.    The  memoir  of  UUoa, 
long  buried,  amidst  the  Spanish  archives,  with  various 
other  documents  published  since  the  revolution,  depicts 
acts  of  extortion,  perfidy,  cruelty,  and  oppression  prac- 
tised upon  the  Indians  which  have  rarely  been  paralleled. 
3£en  tose  to  afiluence  in  ofiices  without  salaries ;  and  the 
priests  rivalled  the  laymen  in  the  art  of  extracting  money 
from  those  whom  they  ought  to  have  protected.    As  the 
sole  ainv  of  the  Spani^uxls  in  the  colonies  was  to  enrich 
themselves,  so  the  government  at  home  made  all  its  acts 
and  regulations  subordinate  to  the  grand  object  of  raising 
a  revenue.    Spain  retained  in  her  hands  the  whole  trade 
of  the  colonies,  and  guarded  her  monopoly  with  the  qiost 
severe  penalties.     The  price  of  all  European  commodities 
was  enhanced  three,  four,  or  six  fold,  in  America.    The 
colonists  were  not  allowed  to  manufacture  or  raise  any 
article  which  the   mother  country  could  .supply;  they 
were  compelled  to  root  up  their  vines  and  olives ;  and  for 
a  long  period  one  colony  was  not  even  permitted  to  send 
a  ship  to  another.     To  support  such  a  system  it  was 
necessary  to  keep  the  people  in  profound  ignorance,  and  to 
cherish  prejudices  and  superstition.    The  schools  were 
extremely  few,  and  permission  to  establish  them  was  often 
refused,  even  in  towns  yrhcre  the  Spaniards  and  Creoles 
were  numerous.    T^e  importation  of  books,  except  books 
of  Catholic  devotion,  was  rigorously  prohibited.    Even 
the  more  grave  and  dry  sciences,  sudi  as  botany,  che- 
mistry, and  geometry,  were  objects  of  suspicioxL    And 
the  more  effectually  to  crush  all  mental  activity,  natives 
of  America  could  rarely  obtain  leave  to  go  abroad,  to 
ficek  in  foreign  countries  what  was  denied  them  in  their 
ovTn.    On  the  other  hand,  the  priests,  sharing  in  the  spoil, 
filled  the  minds  of  the  people  with  childish  superstitions, 
&s  a  means  of  confirming  their  own  power,  and  employed 
the  terrors  of  religion  to  teach  them  patience  imder 
oppression.    To  create  a  race  of  servants  devoted  to  its 
purposes,  the  court  bestowed  all  offices,  from  the  highest 
eo   the  lowest,  on  natives  of  the  peninsula  exclusively. 
The  wisdom  of  the  plan  seems  questionable,  but  that  it 
y/vaa  adhered  to  with  wonderful  pertinacity  is  certain.    **  It 
*«vas  the  darBng  policy  of  Spain,"  says  Mr  Ward,  "  to  dis- 
ecminate  through  her  American  dominions  a  class  of  men 
distinct  from  tiie  people  in  feelings,  habits,  and  interests, 


taught  to  consider  theznselves  as  a  privileged  cofie,  and  to 
regard  their  own  existence  as  intimately  connected  with 
that  of  the  system  of  which  they  were  the  principal  sup- 
port." With  all  those  means  and  appliances,  it  is  extra- 
ordinary that  Spain  should  have  be^  able  to  uphold  for 
three  centuries  a  system  in  which  Che  interests  of  so 
many  millions  of  human  beings  were  so  hjabitually  and 
Tinrelentingly  sacrificed.  It  was  the  course  of  events,  much 
more  than  its  own  inherent  weakness,  which  ultimately 
caused  its  subversion. 

After  the  seizure  of  Ferdinand  and  the  elevation  of  Revolu- 
Joseph  Buonaparte  to  the  throne  of  Spain,  orders  were  dis-  tion«  io 
patched  to  all  the  colonies  with  the  view  of  securing  their  Spanish 
obedience  to  the  new  dynasty.    The  men  in  office  were  ^™"*"^ 
generally  disposed  to  submit,  but  the  treacherous  conduct 
of  the  French  excited  a  universal  hatred  of  their  cause 
among  the  people;  and  when  the  regency  established  in 
Spain  present  the  semblance  of  a  patriot  government, 
the  loyalty  of  the  Americans  blazed  forth,  and  poured 
large  contributions  of  money  into  the  hands  of  Ferdi- 
nand's adherents.    The. weak  and  suspicious  conduct  of 
the  regency,  however,  and  its  subserviency  to  the  grasp- 
ing spirit  of  the  merchants  of  Cadiz,  at  length  alienated 
the  colonists,  and  roused  thom  to  take  measures  for  their 
own  security.    But  the  diversity  of  views  and  interests 
among  the  colonists  rendered  the  course  to  be  adopted  a 
matter  of  some  delicacy.    Ferdinand,  being  a  prisoner^ 
j^as,  politically  speaking,  a  nonentity.    Napoleon's  brother 
was  dearly  an  usurper,  odious  to,  and  rejected  by,  the  mass 
of  the  Spanish  people.    The  regency,  shut  up  in  O&diz, 
without  troops  or  revenue,  was  but  a  phantom ;  and  the 
little  power  it  had  was  so  employed  as  to  raise  doubts 
whether  its  members  were  not  secretly  in  league  with  the 
enemy.    In  these  circumstances,  when  the  only  govern-  ' 
ment  to  which  the  colonists  owed  allegiance  had  fallen 
into  abeyance,  the  wisest  course  they  could  have  pursued 
was  to  declare  themselves  independent.    This  would  at 
once  put  a  stop  to  the  machinations  of  France,  which  they 
dreaded,  and  prevent  the  regency  from  compromising  or 
sacrificing  their  interests  by  its  weakness  or  treachery. 
The  Spaniards,  however,  who  occupied  all  public  situa- 
tions, were  averse  to  a  change  which  they  foresaw  must 
lead  to  the  downfall  of  their  power.    Tlus  was  perfectly 
understood  by  the  other  classes;  and  in  the  first  move- 
ments which  took  place  in  the  different  colonies  nothing 
was  said  derogatory  to  the  supremacy  of  Spain,  thougli 
independence  was  clearly  aimed  at.    By  spontaneous  efforta 
of   the   people  "juntas  of  government"  were  formed, 
at  Caraccas  in  April  1809,  at  La  Faz  in  Upper  Peru  Chili  nd 
in  July,  at  Quito  in  August,  at  Santa  Fe  and  at  Bue-  P""* 
nos  Ayres  in  May  IS  10,  and  at  Santiago  in   Chili  in 
September  the  same  year.     In  1810,  also,  the  first  insur* 
rection  broke  out  in  Mexico.     The  cglonists  uiduckily  had 
been  too  long  the  slaves  of  superstition  and  tyranny  to 
be  fit  for  conducting  so  bold  an  experiment ;  and  after  a 
struggle,  which  was  generally  short,  but  almost  every- 
where bloody,  the  juntas  were  all  put  down  except  in 
Colombia  and  Buenos  Ayres.    But  in  the  stir  and  tumult 
of  the  contest  old  prejudices  had  received  a  shock,  and 
the  seeds  of  political  change  had  struck  their  roots  too 
deep  in  the  soil  to  be  eradicated.     A  desultory  war  was 
carried  on  for  six  years  between  Buenos  Ayres  and  Upper 
Peru,  with  little  advantage  on  either  side.    At  length,  in 
1817,  the  former  state,  which  had  assumed  the  style  of 
an  independent  republic  four  years  before,  sent  an  army 
across  the  Andes  to  Chili,  under  General  San  Martin,  and 
defeated  the  Spaniards  at  Chacabuco.    A  second  victory, 
gained  at  Maipo  in  April  1818,  led  to  the  entire  subver* 
sion  of  the  Spanish  power  in  this  colony.    The  war  w?is 
now  transferred  to  Peru,  where  the  Spaniards  continued 
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to  lose  ground,  till  the  decisive  battle  of  Ayacuclio  put  1 
an  end  to  their  power  in  December  1824.  Kodil  and 
Olaveta,  with  the  obstinacy  of  their  nation,  held  out  for 
«ome  months  longer,  when  every  chance  of  success  was 
gone;  *ut  after  the  siurender  of  Callao  in  January  1826, 
the  Spanish  flag  no  longer  waved  on  any  spot  in  the  land 
of  the  Incas. 

In  New  Granada  and  Venezuela  the  stniggle  was  more 
bloody,  variable,  and  protracted  than  in  any  other  part 
of  South  America.  As  this  portion  of  the  dominions  of 
Sixain  was  comparatively  easy  of  access,  and  from  its  cen- 
tral position  was  in  some  measure  the  key  to  the  whole^ 
she  made  immense  efforts  for  its  preservation.  Ko  less 
than  ten  thousand  troops  were  sent  out  to  it  within  the 
course  of  one  year.  The  patriots,  on  the  other  hand,  pos- 
sessed advantages  here,  in  the  greater  intelligence  of 
the  population,  and  the  easy  intercourse  with  the  West 
Indies.  From  1809,  when  juntas  were  established  in 
C'araccas  and  Quito,  to  the  surrender  of  Porto  Cabello 
in  1823,  the  vicissitudes  of  the  war  were  numerous  and' 
extraordinary.  The  patriots  wer^  repeatedly  on  the  eve  of 
a  complete  triumph,  and  as  often  the  state  of  their  affairs 
seemed  nearly  hopeless.  But  the  spirit  of  resistance  jiever 
Tvas  entirely  subdued.  The  cause  was  rooted  in  the  hearts 
of  the  people,  and  was  insensibly  gaining  ground  even 
during  its  reverses.  To  attempt  the  faintest  outline  of 
the  military  operations  would  lead  us  beyond  our  proper 
limits.  It  is  enough  to  state  that  the  decisive  victory  of 
Carabobo,  gained  l^  the  patriots  in  1619,  gave  them  an 
ascendancy  which  they  never  afterwards  lost ;  but  the 
Spaniards,  according  to  their  custom,  continued  to  main- 
tain the  contest  as  long  as  they  had  a  foot  of  land  in  the 
country,  and  were  only  finally  expelled  in  1823. 

In  Mexico  the  revolutionary  movement  began  at  Dolores 
in  1810,  and  soon  wore  a  very  prosperous  appearance; 
but  ^he  weakness  or  false  pride  of  the  Creoles,  who 
were  'cajoled  into  the  tanks  of  their  oppressors  the  old 
Spaniards,  armed  against  the  patriots  those  who  should 
have  been  their  firmest  supporters,  and  by  one  or  two 
4iiischanoes  the  force  o£  the  independent  arty  was  ruined 
in  November  1815,  when  Morelos,  their  able  leader, 
was  taken  prisoner  and  executed.  For  six  years  after 
this  period  many  guerilla  bands  maintained  themselves  in 
the  provinces,  and  greatly  annoyed  the  Spaniards;  but 
they  did  not  act  in  concert,  and  no  congress  or  junta 
professing  to  represent  the  Mexican  people  existed. 
Even  during  this  interval  the  desire  for  independence  was 
making  great  progress  among  the  population ;  but  the 
establishment  of  a  constitutional  government  in  Spain  in 
1 820,  and  its  extension  to  the  colonies,  gave  a  new  aspect 
to  the  affairs  of  Mexico.  The  viceroy  Apodaca,  while 
outwardly  yielding  obedience  <to  the  new  system,  was 
silently  <taking<neasu]^es  to  effect  its  overthrow;  but  he<nis- 
4ook  the  character  of  the  agent  he  employed.  This  per- 
son, the  celebrated  ItuTbide,  turned  ins  owq  arms  against 
him,  proclaimed  a  constitution  under,  the  name  of  "  the 
tlLree  guarantees,"  and  put  an  end  to  the  dominion  of 
Spain  in  1821,  almost  without  bloodshed;  Iturbide,  who 
Lad  nothing  in  view  but  his  own  aggrandisement,  called  a 
congress,,  which  he  spbn  dissolved  after  getting  himself 
^>roclaimed  emperor.  His  usurpation  kindled  a  spirit*  of 
Tesistancei.  He  was  exiled  in  1823,  made  a  new  attempt 
on  the  liberties  of  his  countiy  in  1824,  was  taken  prisonei;, 
and  expiated  his  crimes  by  a  military  death  within  a 
few  weeks»after  he  landed. 

Guatemala  was  the  lai>t  poi^ion  of  the  'American  con- 
tinent whidi  threw  off  the  'Spanish  yoke.  In  1821  tte 
persons  in  office  assembled  and  formed  a  junta.  Divi- 
sions arpse,.  which  were  fomented  by  the  intrusion  of  a 
^lexicaik  iumy  sent  by  Itarbide..   This  force,  however, 


was  beaten,  and  an  jglective  assembly  called,  wHd  d^ 
dared  the  country  independent,  and  established  a  oooid  ^ 
tution  in  July  1823.    Spain  now  retains  none  of  her  pos- 
sessions in  the  new  world  but  Cuba  and  B)rto  Rico. 

The  government  of  Bra^  was  conducted  by  the  Por-Pr-r 
tuguese   on  a  system   extremely  similar  to  that  <rf  the^-   - 
Spanish  colonies.     The  monopoly  which  the  mothet  ootm-^^ 
try  retained  of  the  commerce  of  the  colony  vas  equally 
rigorous ;  the  restrictions  on  its  internal  industry  as  se 
vere ;  and  the   same  m«ans  were  employed  to  keep  the 
people  in  a  state  of  pupilage  and  ignorance.    Down  to 
IS  GO  a  single  printing-press  had  never  existed  in  Brazi 
In    1807,  when  the  emperor  Napoleon  had  rejolTcd  to 
possess  himself  of  Portugal,  and  if  possible  to  get  the 
royal  family  into   his   power,  the  king,  seeing  no  otki 
means  of  escaping  from  the  clutches  of  his  enemy,  em- 
barked with   his   suite  in   several  ships,  and  sailed  far 
Brazil,  where  he  arrived  in  January  1808.   He  wasreceiTed 
with  joy  by  the  colonists,  who  anticipated  great  Ixiiefirs 
from  his  residence,  of  which  they •  were  not  disappointed. 
One  by  one  the  fetters  of  colonial  dependence  fell  <£. 
Within  a  few  months  printing-presses  (md  ncwspaptfi 
were  established,  the  ports  "vfrere  opened  to  the  trade  cfaD 
nations,  and  the  people  were  invited  and  encooiaged  t) 
prosecute  all  those   branches  of  internal  industiy  frca 
which  they  had  till  now  been  interdicted.    To  crovs  nA 
secure  these  advantages,   Brazil  was  declared  an  b^ 
pendent  kingdom  in  1815,  subject  to  the  crown  of  Pcitd 
but  entitled  to  its  separate  administration  and  its  gto 
laws.     The  revolutionary  spirit  pervading  the  Spsilji 
colonies  no^  found  its  way  into  Brazil,  and  producid  a 
insurrection  at  Pernamb.tipo  in  1817.  ,It  was  boob  sec- 
dued,  but  received  a  new  impulse  from  the  constititcul 
systems  suddenly  introduced  into  Spain  and  Fortu^^l  \^ 
1820.     To  quiet  the  popular  feeling,  it  was  anscaxvi 
that  the  Portuguese  constitution  would  be  extended !  < 
Brazil.     Before  this  had  been  done,  however,  the  old  kic^ 
had  sailed  for  Europe,  leaving  his  son  Dom  Pedro  to  rdtj 
in  his  absence.     The  people  now  discovered,  or  bdie^fl, 
that  the  object  of  the  king  was  to  degrade  BrazH  again  t3 
the  rank  of  a  colony,  and  to  re^ofe  the  old  system  in  iH 
its  rigour.     Meetings  were  held,  and  resolutions  ado^'ti 
to  mainta^   the    independenoe   of   the  countiy  at  ^ 
hazards ;  and  the. patriots,  gaining  confidence  hy  degrea, 
called  loudly  for  the  estabhshment  of  a  legislature,  &£i 
besought  Dom  Pedro  to-  pUt  himself  at  the  head  of  tie 
independent  government     Ambition  or  policy  induced  ^''' 
Pedro  to  listen  to  the  solicitation:  in  1822  he  was  pro-'" 
claimed  emperor,  and  had  his  own  tide  and  the  indep-a- 
dence  of  Brazil  acknoti'ledged  by  his  father  three  y»> 
afterwards.     A  representative  system  was  at  the  sx3 
time  introduced.     An  unlucky  war  now  arose  with  Bueta 
Ayres,  which  weakened  boUi  countries ;  but  it  wss  tf 
length  terminated  in  1828  by  the  ret<>gnition  of  the  dis- 
puted territory  as  an  independent  state  under  the  titk  d 
the  Band*  Oriental. 

"  Having  fihished  this  brief  noticb  of  the  series  of  rc^^ 
■lutions  whidi  broke  the  f etteris  of  America,  we  shall  ^^y  . 
give  a  very  short  sketch  of  the  new  political  order  c* 
things  which  has  arisen  out  of  these  changes,  referring  fe 
a  detailed  account  of  the  several  states  to  the  articles 
appropriated  to  them  in  the  different  volumes  of  the  pfv- 
sent  work.  _ 

America,  with  its  iflands,  embraces  at  present  (iS^f^ 
twenty-one  independent  states,  and  various  colonies  bslccg- 
ing  to  six  European  powers.  The  former  aye— 1.  Ti»fi 
United  States  of  North  America;  2.  Brazil;  3.  Maaco i 
4.  Venezuela;  5.  Colombia;  6.  Ecuador  or  Quito;  7. 
Peru;  8.  Bolivia  or  Upper  Peru;  9.  Chili;  10.  La Piate» 
or  the  Argentine  Republic";  11.  Uruguay;  12.  ParagcajTi 
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13.  F^tagonia;  14.  Costa  Rica,  15.  Mosquitia;  16.  Qiia- 
temala ;  17.  Honduras ;  18.  Nicaragua ;  19.  San  Salvador ; 
20.  Hayti;  21.  San  Domingo.  The  colonies  belong  to 
Britain,  DenmariL  Sweden,  Holland,  France,  and  Spain. 
Patagonia  is  merely  the  geographical  name  of  a  district  of 
Chili,  occupied  by  independent  tribes  of  Indians;  Mos- 
quitia,  or  the  Mosquito  coast,  is  a  small  Indian  state  ruled 
by  a  native  king ;  and  £[ayti  is  a  negro  republic  proclaimed 
tn  1867.  For  detailed  accounts  of  these  various  states  and 
colonies  we  refer  to  the  articles  under  the  proper  heads.  At 
present  we  must  confine  ourselves  to  a  brief  notice  of  the 
more  important  ones. 

The  United  States  were,  colonised  -a  century  later  than 
Spanish  America;  but  their  brilliant  and  rapi ^  progress 
shows  in  a  strikuig  light  how  much  more  the  prosperity 
of  nations  depends  on  moral  than  on  physical  advantages. 
The  North  Americans  had  no  gold  mines,  and  a  territory  of 
only  ihdiOSerent  fertility,  covered  with  impenetrable  woods ; 
but  they  brought  with  them  intelligenoe,  industry,  a  love 
of  freedom,  habits  of  order,  and  a  pure  and  severe  morality. 
Armed  with  these  gifts  of  the  soul,  they  have  converted  the 
wilderness  into  a  land  teeming  with  life  and  smiling  with 
plenty ;  and  they  have  built  up  a  social  system  so  pre^mi- 
oently  calculated  to  promote  the  -happiness  and  moral  im- 
provement of  mankind,  that  it  has  tmly  become  the  "  envy 
ol  nations."  The  republic  is  bounded  on  the  north  by 
Canada,  on  the  south-west  by  Mexico,  and  on  the  other 
eides  by  the  sea.  At  present  1(1874)  it  consists  of  thirty- 
eeven  states,  with  one  diitriU  and  eleven  territartes,  which 
{a'wirer  will  be  converted  into  BtateBM  soon  as  each  acquire^ 
a  suiScient  population.  The  extent  of  the  country,  including 
the  Indian  lands  stretching  west  to  the  Pacific  Ocean,  over 
which  it  claims  a  right  of  pre-emption,  embraces  3,603,844 
equare  miles  of  land  The  agriculture  of  the  United  States 
partakes  to  some  extent  of  a  tropical  character.  The  sugar^ 
cane  is  cultivated  in  Louisiana,  Florida,  and  other  states 
as  far  north  as  the  latitude  of  31}*.  Cotton  is  raised  in 
all  the  south-east  states' 8.  of  the  37th  paraUel,  and  tobacco 
chiefly  in  the  middle  states.  Wheat  succeeds  in  the  middle 
and  northern  states,  and  maize  thrives  in  every  part  of  the 
Union.  Agriculture  is  conducted  with  considerable  skill;  but 
the  "  high  farming  "  practised  in  England  would  not  pay  in 
Ajnerica,  where  money  is  of  much  value -and  land  of  little. 
Scarcely  any  portion  of  th^  soil  is  rented  in  the  United 
States:  the  farmers  are  almost  universally  proprietors ;  and 
when  their  property  is  extensive,  which  rarely  happens,  it  is 
aoon  broken  into  smell  occupancies  under  the  law  of  equal 
division.  The  advance  the  Americans  have  made  in  manu- 
factures may  be  judged  of  from  the  fact  that  in  1870, 
according  to  the  census  then  taken,  there  were  upwards  of 
35,000  operatives  employed  in  969  cotton  factories,  and 
77,870  in  1938  manufactories  of  woollen  goods.  The  iron' 
industries  gave  employment  to  upwards  of  1 40,000  hands,  the 
iron  produced  in  the  country  reaching  nearly  two  miUions 
of  ton&  In  the  useful  arts  generally  America  is  on  a  level 
-with  France  and  'England.  The  internal  commerce  of  the 
United  States  is  conducted  with  extraordinary  spirit.  The 
amount  of  capital  expended  on  roads,  canals,  harbours, 
bridges,  and  other  public  works,  is  very  great  The  length 
of  the  lines  of  railway  open  for  traffic  now  exceeds  70,000 
miles,  and  is  rapidly  increasing.  The  extent  of  the  foreign 
trade  of  the  country,  and  the  amount  of  its  shipping,  place 
.  it  next  to  Great  Britain  in  the  Ust  of  c(»ximercial  nations. 

The  population  of  the  United  States  in  1870  was  {      o«  .gg  ..^ 
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Increase  in  70  years. 33,249,888 

Since  1800  the  rate  of  increase  has  been  remarkably 
cnifonn  at  nearly  3^  per  cent  per  annum.     In  1871  the 


number  of  immigrants  was  346,938,  of  whom  198,843 
migrated  from  the  British  Isles,  107,201  from  Germany, 
6030  from  China,  and  the  remainder  from  British  North 
America,  Sweden,  Norway,  France,  Austria,  Italy,  Switzer- 
land, Dentnark,  and  Russia 

Slaves  were  first  introduced  in  1619.  In  1775  filavery 
was  abolished  in  Rhode  Island  ,  in  1 780  Massachusetts 
abobshed  it ;  then  numerous  northern  states  followed, 
and  in  December  1865  slavery  was  abolished  throughout 
the  United  States.  By  subsequent  amendment  of  the 
constitution  all  negroes  were  admitted  to  all  the  privileging 
of  citizenship.  Thiia  it  was  enacted  on  March  30,  1870, 
that  "no  discrimination  should  be  made  in  the  United 
States  among'  the  citizens  of  the  United  States  in  the 
exercise  of  theu:  elective  franchise,  or  in  the  right  to  hold 
office  in  iOiy  state,  on  account  of  race,  colour,  nativity, 
property,  education,  or  creed."  Every  person  born  or 
naturalised  in  the  United  States 'is  recognised  to  be  a 
citizen  thereof. 

The  American  government  is  a  pure  representative  de- 
mocracy in  which  tiie  people  are  recognised  as  the  fountain 
of  all  power ;  and  the  sole  object  of  all  its  mechanism  is 
to  give  effect  to  their  deliberate  opinions.  The  federal 
government  and  the  governments  of  the  separate  states  are 
constituted  on  the  same  plan.  The  legislature  consists  in 
eveiy  case  of  two  bodies,  a  House  of  Representatives  chosen 
for  one  or  two  years,  and  a  Senate  for  a  period  varying 
from  two  years  to  six---all  chosen  ^y  popular  dection,  except 
in  the  case  of  the  Federal  Senate,  which  is  elected  by  the 
legislatures  of  the  thirty-seven  states.  The  President  holds 
his  office  for  four  years,  but  is  occasionally  re-elected  for 
four  years  more. 

The  characteristic  facts  in  the  condition  of  America  are 
the  non-existence  of  titles,  of  privileged  classes,  of  corpora- 
tions in  our  sense  of  the  term,  of  a  landed -aristocracy,  of 
mendicity  except  to  a  very  limited  extent,  and  of  an  en- 
dowed church ;  the  cheapness  and  efficiency  of  its  govern* 
ment,  the  universality  of  education,  the  omniprdKnce  of  its 
periodical  press,  the  high  feeJing  of  self-respect  which  exists 
in  the  very  humblest  classes,  and  the  boundless  spizjt  of 
enterprise  which  pervades  all  classes  of  society.  7he 
higher  classes  are  less  polished  than  in  England,  the  middle 
are  perhaps  less  carefully  instructed;  but  the  Amezican 
people,  taken  collectively,  are  at  least  as  well  educated  and 
have  as  much  intelligence  and  manliness  of  character  as  any 
other  nation  in  the  world. 

In  1867  the  tarritoiy  formerly  known  as  Russian  America 
was  purchased  by  the  United  States,  and  called  Alaska. 
It  occupies  the  north-west  comer  of  the  continent,  and 
extends  ^ong  the  coast  as  far  south  as  Mount  Elias,  where 
it  is  bounded  by  British  Columbia  and  the  southern  end  of 
Prince  of  Wales  Island,  in  54**  40'  N.  It  comprises  an 
area  of  about  670,390  square  miles.  Furs  and  fish  are 
the  most  valuable  commodities.  Sitka  is  the  capital.  It 
is  situated  on  an  island  in  57"*  2'  46'  N.  and  135M7  10' 
W.  It  has  a  population  of  over  2000  persons.  TLe 
Yukon  river,  which  is  about  2000  miles  long,  flows  through 
the  territory. 

British  North  America  is  bounded  on  .the  south  by  the  British 
United  States,  on  the  north  by  the  Arctic  Ocean,  and  on  ^'orth 
the  west  by  Alaska.     In  1867  the  provinces  of  Ontario  ^^^^'^ 
(formerly  Upper  Cauada),  Quebec  (formerly  Lower  Canada), 
Nova  Scotia,  New  Brunswick,  Manitoba  (formerly  Hudson's 
Bay  Territory),  and  British  Columbia,  were  united  under 
't^e  title  of    "  The  Dominion  of  Canada,"  while  Newfound- 
land and  Prince  Edward  Island  still  remained  independent. 
The  executive  power  is  vested  in  the  sovereign  of  the 
British  empire,  but  is  carried  out  by  a  Govemor-Qeneral  and 
Privy  Council     The  Parliament  consists  of  a  SeLate  and  a 
Hotise  of  Commons.     The  senators  are  nominated  for  H^e 
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by  the  GoTemor-Gencral,  and  are  75  in  number.  The  mem- 
bers of  the  House  of  Commons  are  elected  by  the  people  in 
che  proportion  of  one  member  for  each  17,000  souls.  The 
seat  is -retainable  for  five  years,  and  each  member  is  allowed 
a  salary  and  travelling  expenses.  Ottawa  is  the  capital  of 
the  Dominion.  According  to  the-  latest  census,  tAkeu  on 
April  3,  1871,'  the  area  and  population  of  the  several  pro- 
vinces are  as  under : — 

Area,  hquare  miles.      Popnlatlon. 


Ontario 121,260 

Quebec 210,020 

KovaScolia 18,060 

New  Brunswick 27,105 

Manitoba 2,891,734 

British  Columbia. 213,000 


8,481,779 

yctrfoundlind  (1869) 40,200 

Prince  Edwarda  Island  (May  1871)    2,973 


1,620,842 

1,191,505 

887,800 

285,777 

111,9«8 

50,000 

8,647,887 

146,580 

94,021 


In  1871  the  Dominion  had  2854  miles  of  railway  open, 
1 173  miles  in  preparation,  and  3000  miles  for  which  con- 
cessions had  been  granted  by  the  government.  A  line  has 
been  projected  to  extend  from  Lak«  Superior  to  the  Pacific 
Osean. 

Brazil  is  tlie  largest  state  in  South  Aineiica,  -and  enjoys 
the  greatest  .^combination  of  natural  advantages.  It  is 
bounded  on  the  south,  west,  and  north,  by  La  Plata, 
Paraguay,  Uruguay,  Bolivia,  Pern,  Ecuador,  Colombia, 
Venezuela,  and  Guiana.  Embracing  an  area  of  3,100,000 
English  miles,  it  is  nearly  as  large  as  Europe,  and  is  capable 
of  supporting  a  much  greater  population.  Its  climate  is 
probably  co6ler  and  more  salubrious  than  that  of  any  other 
extensive  tropical  country ;  and  every  part  of  its  soil  is  rich 
and  fruitful,  as  its  magnificent  forests  and  the  exuberance 
and  boundless  variety  of  its  vegetable  productions  attest. 
Its  commerical  advantages  are  admirable.  No  country  in 
the  new  world  has  the  same  facilities  for  carrying  on  in- 
tercourse with  Europe  and  with  all  its  neighbours.  The 
Amazon,  with  its  numerous  br&nches,  the  Parana,  the  To- 
cantins,  the  St  Francisco,  and  other  streams,  supply  the  most 
remote  parts  of  the  interior  with  easy  means  of  communi- 
cation with  the  sea.  Brazil  possesses  iron,  copper,  and  pro- 
bably all  the  other  metals  3  but  her  mines  of  gold  and  dia- 
monds are  remarkably  rich.  Her  most  valuable  productions 
for  exportation  are  cotton,  sugar,  coffee,  hides,  tobacco, 
vanilla,  dye^oods,  aromatic  plants,  timber,  <fec.  Her  com- 
merce is  much  greater  than  that  of  all  the  Spanish  colonies 
put  together.  The  Brazilians  are  lively,  irritable,  hocpitable, 
but  ignorant,  superstitious,  and  rather  inclined  to  indol- 
ence. Their  acquisition  of  independence  in  1-822,  however, 
worked  like  a  charm,  and  produced  an  extraordinary  change 
in  their  industry,  opinions,  and  modei^  of  thinking.  There 
are  numerous  schools,  but  although  the  education  is  gra- 
tuitous, they  are  not  well  attended.  The  advance  litera- 
ture has  made  will  be  allowed  to  be  great  when  it  is 
remembered  that  printing  was  unknown  in  the  country  in 
1807.  According  to  the  constitution  introduced  by  Dom 
Pedro,  the  legislature  consists  of  a  Senate  of  52  members, 
who  hold  their  places  for  life,  and  a  House  of  Congress  of 
107,  elected  by  the  people  for  four  years;  upon  the  acts  of 
both  of  which  bodies  the -emperor  has  a  negative.  The 
members  of  the  lower  house  are  chosen  by  elections  of  two 
stages.  The  householders  of  a  parish  meet  and  appoint 
one  elector  for  every  thirty  of  their  number,  and  the 
electors  thus  chosen  meet  in  districts  and  choose  the  depu- 
ties. The  members  of  both  houses  receive  salaries.  The 
executive  power  is  invested  in  the  emperor  assisted  by  a 
jninistry  and  a  council  of  state. 

The  population  of  .Brazil  amounted  to  3,671,55B,  Record- 
ing to  returns  published  in  1B18,  and  procured  probably  for 
^he  puiTpose  pf  taxation.     This  was  exclusive  of  the  wander- 


ing Indians.  In  1823  it  was  estimated  at  4,000,000 
by  Humboldt  M.  Schoeffer  carries  it  to  5,700,000,  and 
an  estimate  for  1867  makes  it  9,858,000,  compnan^ 
8,148,000  free  persons,  and  1,674,000  alavM.  The  cenrs 
taken  in  1872  gives  a  population  of  10,095,978,  including 
1,683,864  slaves. 

Brazil;  unlike  the  Spanish  American  provinces,  has  k- 
mained,  subject  to  its  ancient  sovereign ;  aod  its  goyern- 
ment,  from  being  colonial,  has  become  impeiial  and  inde- 
pendent, without  any  violent  revolution.  The  result  ha 
been  greatly  in  favour  of  the  peace  and  prosperity  0!  the 
country.     See  Brazil. 

The  portion  of  South  America  next  to  the  isthmus  in- ::  j 
eludes  the  states  of  Venezuela,  Colombia,  and  Ecuador.  From  » ^  1 
1820  till  1831,  when  a  separation  took  place,  it  formed^; 
one  state  under  the  name  of  Colombia;  which  name  ks' 
recently  been  assumed  by  the  republic  long  known  as  New 
Granada.  ^  The  territories  of  these  three  states  are  hounded 
on  the  south  by  Peru,  on  the  south-east  and  eastby^Brarl 
and  Guiana,  on  the  other  sides  by  the  sea,  and  embrace  p 
area  of   1,020,000  square  English  miles.     The  soil  is 
fruitful  and  the  climate  salubrious,  except  along  the  eoas. 
and  in  a  few  other  low  sitnations.     The  eastern  pan 
consists  chiefly  of  the  llanos  or  steppes  of  tlie  Onnoco, 
which  are  very  hot ;  the  western,  of  the  mountain  rid^e 
of  the  Andes,  which  support  tracts  of  table-land  where  \ht 
blessings  of  a  temperate  climate  are  enjoyed,  and  vn 
cerealiaof  Europe  can  be  successfully  odtivaied.  "Da 
tropical  vegetation  extends  to  the  height  of  4000  feet; 
frdm  4000  to  9000  is  the  region  where  wheat,  barley,  aed 
leguminous  plants  thrive.    Above  the  level  of  9000  feet 
the  climate  becomes  fiOTcre ;  and  at  15,700  feet  vegetaicL 
peases.     The  situation  of  Colombia  is  highly  favonraK; 
for  commerce.    It  has  excellent  ports  on  boUi  seas;  and 
being  mistress  of  the  isthmus  of  Panama,  it  has  snpeiio: 
facilities  for  establishing  a  communication  from  the  one  t? 
the  other.    TheKOrinoco and theAmazon afford theimncit 
districts  of  Venezuela  and  Ecuador  the  advantages  J 
water  carriage  to  the  ocean.    The  Cassiquiari,  an  inter- 
mediate channel,  by  which  the  Orinoco  bifurcates  or  c^l- 
nects  with  the  Amazon  (a  remarkable  hydrographical  phen> 
menon),  is  within  the  limits  of  Veneznela.    The  territcr 
contains  much  gold  and  silver — ^the  former  in  alluvial  de::- 
sits :  it  has  mines  of  copper  and  mercory  also^  with  pktinuiL 
iron,  and  ooel     Its  tropical  productiona  axe  nmilar  to  thcs: 
of  Brazil ;  but  it  has^as  yet  cultivated  few  arddes  for  foreig: 
markets,  and  its  exports  are  inconsideiaUe.    The  civilise  :j 
population^of  this  country  is  chiej9iy  located  in  the  districts 
near  the  coast,  and  in  the  high  Talleys  or  table-land  of  iL^ 
Andes.     Its  amount,  according  to  the  StaUaman's  Tear 
Booky  is — 

Venezuela. .,.1,664,435 

Colombia , «,  794,473 

Ecuador •v— 1,300,000 


5.653,906 


It  is  always  of  importance  to  know  inwhat  proportions  tl: 
different  races  are  blended,  but  on  this  subject  we  ha^ 
only  approximate  data.  In  Colombia  the  whites  form  aboi] 
half  of  the  population,  the*  Indians  aboat  one-third,  ais 
the  negro€s  about  one-tenth,  .the  remainder  being  of  miii 
blood.  In  Venezuela  the  whites  form  about  one-third,  tl 
Indians  about  one-thirtieth,  and  Sjamboes  (from  Ind^\i 
and  negroes)  about  one-half.  In  Ecuador  the  proport:  1 
are,  roughly — ^whites  one-sixth,  Indiana  nearly  <one-Ld 
negroes  one-thirteenth. 

All  the  three  states  are  republican.  See  TsKzzrEi 
Colombia,  and  Ecttjldob. 

The  Argentine  Bepublic,  or'  La  Plata,  is,  in  point 
natural  advantages,  the  second  state  of  importance  in  Soti 
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»  America.     It  is  bounded  on  the  west  bj  Chili ;  on  the  north 
^   by  Bolivia;  on  the  east  by  Paraguay,  Brj^il,  Uruguay,  and' 
the  sea;  and  on  .'le  eouth  by  Patagonia.     It  embiaceB  an 
ai&  of  615,000  square  miles  if  we  incIude^Tucuman,-  Salta, 
Santiago  del  Estcro,  and  Jujuy,  which  scarcely  acknowledge 
its  authority.     Nearly  the  whole  territory  of  this  republic 
consists  of  open  plains  destitute  of  timber>  called  pampcu, 
eitending  from  the  Atlantic  and  the  rirer  Paraguay  to,  the 
Andes.     The  eastern  part  of  these  plains  bzhibits  a  vigorous 
growth  of  herbage,  intermizedwith  a  forest  of  gigantic  plants, 
9  or  10  feet  hi^,  which  have  been  called  thistles,  but  are 
BOW  known  to  h^  artiebokes ;  in  the  middle  they  are  covered, 
with  grass ;  and  the  western  division,  which  extends  to  the 
foot  of  the  Andes,  conaista  of  barren  sandy  plains,  thinly 
sprinkled  with  shruba  and  thorny  trees.    The  bpenness 
and  diyness  of  the  countiy,  however,  render  it  healthy ; 
and  by  the  Pa.nana,  the  Paraguay,  and  their  branckesi  it 
possesses  a  great  extent  of  natural  inland  navigation.     It 
has  mines  of  gold,  silver,  copper,  lead,  and  probably  iron ; 
but  its  mineral  ridies  have  ^>een  greatly  diminished  by  the 
separation  of  Potosi,  Cochabamba^  La  Paz,  and  other  pro- 
vinces now  forming  part  of  Bolivia.    Tjga  Iproe  of  this 
republic  lies  almoet  entirely  in  the  waabh,  intenigenoe, 
and  commercial  spirit  of  its  capiteJ,  Buenos  Ayreas,  which 
contains  150,000  souls,  including  a  large  proportion  of 
foreigners.     A  small  number  of  eatandaSf  or  grazing  farms, 
are  sparingly  diffused  over  its  boundless  plains,  die  pro- 
prietors of  which  keep  multitudes  of  horses  and  mvdes, 
flocks  of  sheep,  and  vast  herds  of  cattle ;  the  latter  l)eing 
ehiefly  valued  for  their  akina.    These  people  are  a  bol^ 
frank,  hardy,  half-dviliaed  race,  who  live  isolated  in  the 
wilderness,  and  scarcely  acknowledge  any  government. 
The  census  of  1869  gives  a  total  population  of  1,736,922. 
"See  ARGSNTXinB  Rxpubxjo;  and  for  the  two  small  states 
formed  out  of  the  north-eastern  portion  of  its  territory,  see 
PARAOI7AT  and  Ubuottay.     Entre  Bios,  formerly  a  sepa- 
rate state,  is  now  a  province  of  La  Plata. 

Chili  extends  along  the  coast  of  the  Pacific  from  24*  to 
56"*  of  south  latitude:  its  length  is  2270  miles;  its  breadth 
varies  from  40  to  200;  and  its  surface,  exclusive  of  Aran- 
cania,  which  has  an  area  of  88,000  sq.  miles,  is  estimated 
at  130,977  English  square  miles.  The  country  consists 
properly  of  the  western  slope  or  declivity  of  the  Andes, 
for  the  branches  of  the  mountains  running  out  in  tortuous 
directiona  from  the  main  trunk  reach  to  tiie  sea^ore.  It 
enjoys  an  excellent  and  healthful  climate ;  severe  cold  is  un- 
knovm  in  the  inhabited  parts,  and  the  heat  is  seldom  exces- 
sive. The  useful  soil  hean  a  small  proportion  to  the  entire 
mirfaee  of  the  countiy,  consisting  merely  of  the  bottom  of 
the  valleys.  It  has  rich  mines  of  gold,  silver,  and  copper  in 
the  northern  provinces ;  but  very  few  of  them  can  be  worked 
in  consequence  of  the  absolute  sterility  of  the  adjacent 
countiy.  Its  two  northern  provinces,  occupying  450  miles 
of  the  coast,  are  nearly  perfect  deserts.  The  soil  continues 
extremely  dry,  and  yields  nothing  without  irrigation,  till  we 
reach  the  latitude  of  35* ;  and  it  is  believed  that  not  one- 
fiftieth 'part  of  the  coimtiy  is  fit  for  cultivation,  l^t  spuUi 
of  the  river  Maule  the  land  is  covered  with  fine  timber,  and 
bears  crops  of  wheat  and  other  grain  without  the  aid  of  any 
other  moisture  than  what  is  supplied  by  the  atmosphere, 
rhis  is  in  truth  the  fine  and  fruitful  part  of  Chili ;  and  the 
project  was  once  entertained  of  selecting  its  chief  town,  Con- 
ception, for  the  seat  of  the  government  Chili  has  no  manu- 
factures, and  is*  unfavourably  situated  for  commeroe.  It 
lias  no  navigable  rivers,  while  its  mountainous  surface  is  an 
>bstacle  to  the  formation  of  roads;  but  nevertheless  it  has 
10V7  upwards  of  500  miles  of  railway  opened.  A  represen- 
;ative  constitution  was  established  in  Chili  in  1833.  An 
mumeration  dated  1869  makes  the  population,  exclusive  of 
Iraucania  (with  70,000  aborigines),  1,938,861.   See  Chiu. 


Pern  may  be  regarded  as  a  oontinoation  of  Chili,  cooaist'  pam 
ing  of  the  western  declivities  of  the  Andes,  from  the  4th 
to  the  22d  degree  of  south  latitude,  with  the  addition  of 
a  considerable  tract  on  the  east  side  of  the  mountains,  be^ 
tween  the  4th  and  15th  paralleK  There  are  few  countries 
in  the  world  which  have  a  more  singular  physical  cbarao- 
ter  than  the  western  part  of  Peru.  It  is  a  belt  or  zono* 
of  sands,  1240  Hiles  in  length  and  from  70  to  600  in 
breadth,  with  inequalities  of  surface  which  might  be  called 
mountains  if  they  were  not  seen  in  connection  with  the 
stupendous  background  of  the  Andes.  This  long  line  of 
desert  is  intersected  bjr  rivers  and  streams,  which  are  seldom 
less  than  20  or  more  than  80  miles  apart,  and  on  the  sides 
of  which  narrow  strips  of  productive  aoil  are  created  by 
means  of  irrigation.  These  isolated  valleys  form  the  » 
whole  habitable  country.  Some  of  the  laige  rivers  reach 
the  sea;  the  smaller  ave  either  consonied  ta  irrigatmg  - 
the  patches  of  cultivated  land  or  absorbed  by  the  encom- 
passing desert,  where  it  never  rains,  where  neither  beast 
nor  bird  lives,  and  a  blade  of  vegetation  never  grew.  No 
stranger  can  travel  from  one  of  these  valleys  to  another 
without  a  guide,  for  the  desert  is  trackless ;  and  the  only 
indications  of  a  ro%te  are  an  occasional  cluster  of  bones» 
the  remains  of  beasts  of  burden  that  have  perished.  Even 
experienced  guides,  who  regulate  their  course  by  the  stars^ 
the  sun,  or  the  direction  of  the  wind,  sometimes  lose  their 
path,  and  they  almost  inevitably  perish.  Of  a  party  of  300 
soldiers  thrown  ashore  by  a  shipwreck  in  1823  on  one  of 
these  desert  spaces,  nearly  a  hundred  expired  before  they 
reached  the  nearest  valley.  Ignorance  and  wonder  have 
been  busy  with  this  lingular  r^on  :  legends  are  corrent^ 
which  teU  that  descendants  of  the  ancient  Peruvians  have 
lived  in  some  of  these  mysterious  valleys,  hid  from  the  know- 
ledge of  their  merciless  invaders,  since  the  days  of  the 
Incas.  We  have  no  reason  to  believe  that  more  than  one 
acre  in  a  hundred  of  maritime  Peru  will  ever  be  available 
for  the  sustenance  of  mankind.  The  country  has  two  ad^ 
vantages — its  mines  of  the  precious  metals,  and  a  temperate 
and  delightful  climate,  in  consequence  of  the  absence  of  rain 
and  the  fogs  which  intercept  the  solar  heat.  It  can  never 
be  rich  in  the  proper  sense  of  the  term,  or  make  much  pro- 
gress in  the  improvements  which  depend  upon  a  dense  popu- 
lation. Like  Chili,  it  has  no  navigable  rivers — and  nature 
has  deprived  it  of  the  means  of  forming  good  roads.  *  There 
are  indeed  few  countries  in  the  world  whose  natural  advan- 
tages have  been  so  much  overrated  as  Peru ;  and  it  requires 
little  sagacity  to  discover  that  its  future  career  cannot  cor- 
respond with  its  past  celebrity.  The  districts  east  of  the 
Andes,  which  have  a  hot  climate  accompanied  with  a  rich 
soil,  will  ultimately  be  the  most  valuable  part  of  the  country; 
but  their  secluded  situation  and  want  of  communication  ' 
with  other  countries  must  keep  them  long  in  a  backward 
state.  The  government  is  republican.  Peru  comprehends 
a  surface  of  502,760  square  miles;  the  capital,  Lima, 
contained  in  1862  a  population  of  121,370.  In  that  year 
a  rough  calculation  was  made  which  gave  3,199,000  as  the 
entire  population  of  the  republic.  It  was  also  estimated 
that  the  proportions  of  races  were  :— • 

Indiana. 57  per  oent. 

Mixed  races 2S       „ 

Spuiiaids,  Negroes,  Chinese^  &o. 20       „ 

Bolivia,  €r  Upper  Peru,  lies  eastward  of  Lower  Peru,  and  Bolivia, 
is  bounded  on  tha  south  by  the  Argentine  Kepublic,  and  on 
the  north  and  east  by  Brazil.  It  is  of  an  irregidar  form,  and 
comprehends  a  space  of  473,300  square  miles.  The  climate 
is  pleasant  and  healthful,  the  soil  is  generally  dry,  and  in  the 
eastern  parts,  as  well  as  the  elevated  table-land,  its  aridity 
produces  barrenness.  Nature,  however,  as  a  compensation 
for  its  other  disadvantages,  has  bestowed  upon  it  some  of 
the  richest  mines  in  the  world.     The  countiy  was  efected 
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into  an  independent  state  only  in  1826,  and  pamed  BoUria 
in  honour  of  its  lil)eTator  BoHvar.  It  has  a  small  strip  of 
barren  territoiy  on  the  shoT*e3  of  the  Pacific  Ocean,  between 
*he  22d  and  25th  parallel ;  but  it  is,  properly  speaking, 
entirely  as  inland  country,  and  more  deficient  in  the  mean^ 
of  communicating  with  foreign  nations  than  any  other  state 
« in  America.  See  Bolxyia.  / 
Oaaie  Guatemala  or  ''Central  America"  originally  occupied  all 

»•!«.  the  narrow  part  of  the  continent  from  the  83d  to  the  94th 
degree  of  west  longitude,  extending  800  miles  in  length, 
and  covering  a  space  of  130,000  square  miles.  The  surface 
of  the  country  is  hil^,  and  in  most  parts  mountainous;  the 
climate  warm  and  very  moist.  The  minend  wealth  of  the 
countiy  is  not  great ;  but  this  is. compensated  by  the  rich- 
j  ness  of  its  soil  and  its  excellent  commercial  position.  It 
ims  8  federal  republic,  but  its  five  provinces  have  now 
become  independent  states.  Humboldt  estimated  the 
population  <^  the  five  states  at  1,600,000.  According 
to  a  statement  furnished  to  Mr  Thomson,  a  former  British 
envoy  by  the  government,  it  was  2,000,000;  while  the 
most  recent  of  the  estimates  made  by  the  resident  officials 
give  a  total  of  2,335,019^  viz.:^ 

Guatemala  <1865) 4 1,180,000 

St  SalTador  (1870) ; 434,620 

Hondaras...^ 250,000 

Nicaragua. 860,000 

CortaEica , 120,499 

2,886,019 
The  proportions  of  the  different  races'  have  been  esti- 
mated as  follows  i — 

Humbdldt         ThomaoD. 

Whites  and  Creolee fiOyerccnt.  20  per  cent. 

Mixed  classes :.. 28       „  40       „ 

Indians 62       »,  «0       „ 

Mexico.  Mexico  is  the  most  populous  and  powerful  of  all  the  new 

states  erected  in  America  since  the  commencement  of  the 
present  century.  '  Previous  to  the  war  with  the  United 
States  it  embraced  an  area  of  1,600,000  square  miles,  which 
was  reduced  to  1,030,442  by  the  cession  of  the  northern 
provinces  in  1848.  About  three-fourths  of  the  surs&ce  con- 
sists either  of  mountains  or  table-land,  raised  from  5000.  to 
.  10,000  feet  above  the  sea.  Owing  to  this  extraordinary 
elevation,  even  those  parts  of  the  country  which  lie  within 
the  torrid  cone  (the  low  ground  on  the  coast  excepted) 
enjoy  a  dry,  cool,  and  salubrious  atmosphere;  but  this 
advantage  is  counterbalanced  by  the  insufficient  supply  of 
moisture  and  the  rapid  evaporation  resulting  from  the 
same  cause,  which  render  this  soil  generally  rather  arid, 
and  in  many  parts  absolutely  barren;  by  the  smallness 
of  the  rivers  and  the  almost  entire  absence  of  inland 
navigation;  and  by  the  obstacles  which  the  steep  and 
rugged  ascents  from  the  coast  present  to  land-carriage. 
The  republic  is,  besides,  almost  destitute  of  ports  on  the 
Atlantic  side.  Mexico  is  extremely  rich  in  the  precious 
metals ;  and  there  are  few  regions  upon  which  nature  has 
lavished  so  great  a  variety  of  vegetable  productions,  or 
where  plants  fitted  to  the  coldest  and  the  hottest  climates 
may  be  seen  so  nearly  in  juxtaposition.  The  low  ground 
on  the  east  coast  is  admirably  adapted  for  raising  sugar; 
and  no  country  is  more  favourably  situated  for  growing 
the  other  great  articles  of  West  India  produce-Msoffee, 
colrton,  cocoa^  indigo,  and  tobacco.  The  raisu^  of  bread- 
sCufs—'^  they  are  termed  by  the  Anglo-Americans — wheat, 
maize,  and  barley,  with  potatoes,  the  cassava  root,  beans, 
pumpkins,  frait,^. — ^for  domestic  consumption,  will  neces- 
sarily be  the  chief  branch  of  industry  on  the  table-lands. 

I  The  mines  have  never  employed  above  30,000  labourers ; 

and  their  superior  productiveness  depends  chiefly  on  two 

;  circumstances — the  (jreat  abundance  of  the  ore,  which  is 

only  of  poor  quality,  and  the  comparative  facility  widi 


which  they  can  be  worked  owing  to  their  bdng  gosrdly 
situated  in  fertile  districts,  where  provisions,  wood,ffiddl 
materials  can  be  easily  procured. 

Mexico  has  h%i  her  fidl  share  of  the  ignofance  and  Riper- 
stition  which  bdonged  to  Spain ;  and  these  evOs,  lilh  iier 
internal  dissensions  and  her  rapacious,  immoral,  iuid  iif  u!  ^ 
rant  clergy,  are  great  obstacles  to  her  improToment  Tkt 
excessive  inequality  of  fortune  which  compts  both  atiaa 
of  society  has  been  nowhere  in  the  world  more  prevaknt  ths 
in  Mexico.  Individual  proprietors  possessed  immeiue  ti&rj 
of  land  and  boundless  wealth,  while  q11  the  great  towss 
swarmed  with  beggars,  and  thousands  fell  a  saoifice  to  f> 
mine  from  time  to  time.  The  Mexican  oonstitntioii,  ^Hii, 
is  federal  and  almost  a  literal  copy  of  that  of  the  UiLtcd 
States,  was  established  in  1824.  The  distinction  ofor^-, 
which  was  maintained  in  the  greatest  rigour  under  the  :!> 
nial  system,  has  now  disappeared,  and  power  and  o£c:  l*: 
open,  not  only  legally  but  practically,  to  men  oLaQ  au'^ 
The  African  blacks  formed  an  extremely  small  proportix  J 
the  Mexican  population  at  all  times ;  and  since  Uie  reTciri.s 
slavery  has  ceased.  -The  number  of  inhabitantsvas  estk^^t 
at  6,800,000  by  Humboldt  inl823,  and  classed  asfoD.vi- 


Whites , 1,280,000  Wpercat. 

Mixed  races ^ 1«860,000  S7     „ 

Indians 8,710,000  64     „ 

Mr  Ward  states  that  very  few  of  the  "v^tes,  so  cCti  vt 
free  from  a  nuxture  of  Indian  blood ;  and  now  vhrL  .9 
odious  distinctions  founded  on  complexion  are  al>.li.>>-. 
they  readily  acknowledge  it,  Mr  Ward  estiDsui  l* 
population  at  8,000,000  in  1827.  In  1869  tht  ^ 
Mexico  with  its  present  -boundariee  was  atitai  t»  bs 
9,176,082.     See  Mkxioo. 

Hayti,  called  formely  Hispaniola  and  StDooiBgOi^SA 
a  colony  belonging  partly  to  fiance  and  partly  to  Spsn 
till  1791,  when  the  bhicks  rose  in  anna,  killed  a  iioii^r^ 
'whites,  and  expelled  the  rest  The  attempts  of  £a?^^  = 
1793,  and  of  France  in  1801,  to  conquer  the  iskd,  bc*:^ 
failed,  and  Hayti  has  at  length  been  acknowledged  ea:^ 
independent  state  by  all  the  great  powers,  including  Fnat 
The  island,  «rhich  contains  about  28,000  square  miks'^ 
remarkably  fertile;  but  its  climate,  like  that  of  tk^^ 
Indies  -generally,  is  xather  unhealthy.  He  populace. 
which  before  the  revolution  was  estimated  at  600,0011  > 
now  said  to  amount  to  900,000  or  1;000,000,  anditisit  >^ 
.entirely  composed  of  blacks  and  muiattoea.  The  issi 
formed  one  state  till  1844,  when  the  eastern  or  Spi^ 
portion  revolted,  and  established  its  independenee'  }* 
now  the  republic  of  "  Dominica^"  ruled  by  a  pnsfi**^ 
while  the  western  portion,  retaining  the  nams  of  H&^ 
was  formed  into  an  empire  under  Faustin  L ;  bfot  in  l^-*  ^ 
republican  constitution  was  proclaimed.  After  long  oei^ 
tions,  the  French  government  agreed  in  1838  toacki:* 
ledge  the  independence  of  Hayti  on  condition  of  tlie  bna 
paying  60,000,000  of  francs  by  amall  annual  insUlrfc:? 
continued  for  30  years.  The  money  was  destined  clk-^, 
to  indemnify  the  French  proprietors  who  were  chaad  fra 
the  ishmd  in  1791.    .  Nothing  has  been  paid  of  iate  7^    ^ 

The  multifarious  xiature  of  the  subject  prevents  ^  -  -   | 
attempting  anyxlescription  of  the  West  ^dia  colom««'-    | 
sular  and  continental    The  islands  have  been  tari : ! 
denominated,  but  the  most  convenient  division  seemi  t  -^ 
the   following: — 1.  The  Great  Antilles,  comprelc^-" 
Cuba,   Hayti,  Jamaica,  and  Porto  Bico;  2.  the  ^i-- 
Antilles,  extending  in  a  sen^cirde  from  Porto  Hico  w  ^'  | 
coast  of  Quiana;  3.  The JBahama  Isles,  about  500 ia i-^']^ 
ber,  of  which,  however,  only  a  small  number  are  inhal*tci 

The  British  colonies  are  18  in  number,  vjx.,  16  ^^\ 
Jamaica,  Antigua,  Barbadoes,  Dominica,  Grenada,  i»^ 
senxit,  Nevis,  St  Kitts,  St  Luda.,  8t  Vinoent  Toag^ 
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Tortola,  Trinidad,  Bahamaa,  Bermuda,  Falkland  Island ; 
and  2  coniinentad — British  Guiana  and  Honduras.  The 
colonies  contained  a  population  of  1,228,967  in  1871,  of 
whom  probably  four-fifths  were  persons  of  colo^. 

The  Spanish  colonies  are  Cuba  and  Porto  Hico.  Cuba  has 
an  area  of  45,883  square  miles,  and  in  1 867  the  population 
was  1,41 4,508.  Porto  Rico  has  an  area  of  3530  square  miles, 
and  in  1866  a  population  of  646,362  persons.  In  1867 
there  were  upwards  of  700,000  slaves  in  these  two  colonies. 

In  August  1872  the  Spanish  goTemment  issued  a  decree 
ordering  that  arrangements  should- be  made  for  the  gradual 
emancipation  of  the  slaves;  and  in  December  1872  a^bill^ 
was  laid  before  the  Spanish  Cortes  for  the  abolition  of  slavery 
in  Porto  Rico  in  1873 ;  so  that  probably  slavery  will  soon 
bo  extinct  throughout  the  whole  of  America. 

The  French  colonies  in  the  West  Indies  include  Mar- 
tinique, Ouadaloupe,  and  some  smaller  isles ;  and  on  the 
continent,  Guiana.  According  to  a  recent  authority  the 
population  of  these  colonies  was  318,934. 

The  Dutch  have  Suriuam  on  the  continent,  with  the 
islands  of  Curacoa,  St  Eustatius,  and  St  Martin. 

In  1870  the  population  of  the  islands  was  35,482,  and 
of  Surinam  59,885,  occupying  an  area  of  2812  geographical 
square  miles.  Slavery  has  ceased  since  July  1 8^,  when  ths 
Dutch  government  compensated  the  ownersfor  44,645  slaves. 

The  Panes  have  the  small  islands  of  Santa  Cruz 
and  St  John,  containing  a  population  of  24,698  in 
1860^  of  whom  most  axe  freed  slaves,  and  St  Thomas, 
which  had  in  the  same  year  a  population  of  13,463. 
St  Bartholomew,  another  of  the  Lesser  Antilles,  belongs 
to  Sweden. 

The  problem  of  making  a  grand  highway  for  travel  and 
traffic  from  the  Atlantic  to  the  Pacific,  either  across  the 
^  breadth  of  the  American  continent  or  by  taking  advantage 
^  of  the  narrow  isthmus  that  joins  its  northern  to  its  southern 
portion,  has  been  the  subject  of  many  schemes  since  its 
western  as  well  as  its  eastern  shores  have  been  inhabited  by 
enterprising  nations,  skilled  in  commerce  and  in  mechanic^ 
arts.  It  ia  interesting  to  remark  that,  whereas. th^  hope  of 
sailing  to  India  by  a  westward  route  was  the  motfve  which 
guided  the  navigators. of  the  15th  century  to  the  disco- 
very of  America,  the  means  of  internal  communication  for 
this  part  of  the  earth,  and  the  geographical  exploration  of 
its  remote  extremities,  have  been  moJ^e  recently  advanced 
by  the  desire-  of  finding  a  path  in  this  direction  to  the 
Asiatic  resorts  of  mercantile  activity.  .  Arctic  voyagers 
were  at  first  invited  to  the  icy  seas  of  high  latitudes  by 
the  dream  of  a  north-west  passage  to  China  and  the  East 
Indies.  It  was  a  passage  by  sea  from  the  Atlantic  to  the 
Pacific  which  Sir  John*  Franklin  went  to  seek  in  his  last 
expedition  in  1845,  but  which  Captain  Maclure  effected  in 
1856,  though  by  an  opposite  course  from  Behring's  Strait 
to  Baffin's  Bay. ,  But  it  is  scarcely  possible  that  this  route 
along  the  north  coasts  of  America  should  ever  be  habitually 
frequented  by  mariners  going  to  and  fro  between  the  two 
oceans.  At  the  opposite  extremity  of  the  continent  arrange- 
ments have  lately  been  made  to  substitute  a  shorter  way 
to  the  Pacific  for  that  round  Cape  Horn  by  improving  the 
navigation  of  the  Strait  of  Magalhaens,  whidb  separates 
Tierra  c'el  Fuego  from  the  south  portion  of  the  mainland. 
The  project  of  cutting  a  canal  through  the  central  American 
isthmiis  has  often  been  discussed.  There  can  be  no  doubt 
of  the  practicability  of  a  system  of  inland  navigation  from 
the  Atlantic  coast  by  the  river  San  Juan  to  Lake  Nicar- 
agua, and  thence  b^  a  canal  to  the  neighbouring  Lake 
Managua  or  Leon,  with  a  short  ^ificial  channel  of  exit  to 
the  Pacific.  A  different  route,  of  QpmbinQ(}r  river  and  canal 
navigation,  has  more  recently  been  ppopo^ed,  which  would 
cat  off  the  whole  of  the  isthmus  from  the  body  of  South 
America — entering  the  uppermost  part  of  that  mainland 


by  the  river  Atrato  from  the  Gulf  of  Darien,  ascending 
this  river  150  miles^  then  following  up  the  course'  of  the 
Napipi  or  the  Bajaya,  tributaries  of  the  Atrato— crossing 
the  coast  range  *of  hills  by  a  canal  with  several  locks,  and 
descending  to  the  Pacific  either  in  limon  Bay  or  in  the 
Qulf  of  Cupica.  But  these  projects  could'be  adapted  only 
to  the  admission  of  vessels  of  smaller  size  than  such  as  in. 
the  present  day  are  commonly  employed  for  oonmxercial 
traffic  between  distant  regions  of  Uie  world.  In  spite  of 
the  grand  example  of  the  Suez  Canal,  it  seems  likely  that 
in  a  country  tolerably  productive  of  wealth  and  capable  of 
supporting  population,  the  more  profitable  means  of  provid- 
ing for  a  through  traffic  will  be  found  in  railroads^  which 
serve  also  for  the  accommodation  of  intermediate  distidcts. 
In  this  class  of  undertakings  North  America  has  of  kte 
years  displayed  a  wonderful  degree  of  active  enterpnse. 
The  line  of  60  miles  from-Aspinwall,  near  Chagres,  across 
the  neck  of  land,  which  is  there  so  narrow,  to  Panama,  on 
the  Pacific  side,  though  situat^  in  the  territory  of  a  Spanish 
republic,  was  constructed  by  citizens  of  the  United  States, 
expressly  for  the  traffic  between  New  York  and  San 
Francisco.  B|it  since  that  first  opening  of  a  gateway 
of  communication  with  California,  Australia,  or  China^ 
for  the  travellers  and  merchandise  of  the  Atlantic  states 
or  of  Europe,  the  whole  breadth  of  the  continent  where  it 
widens,  in  latitudes  between  35*"  and  45*^  N.,  aU  belonging 
to  the  United  States,  has  been  traversed  by  a  cgntinuom 
railroad  system.  The  middle  link. of  this  system  is  the 
Union  Pacifiq  Etfilwa]^/ 1600  miles  long,  from  Omaha;,  on 
the  Missouri,  in  ^ha^state  of  Nebraska,  through  that  state^ 
up  the  course  of.  the  Platte  river,  and  through  Wyoming^ 
Idaho,  Utah,  and  Nevada,  crossing  the  summits  of  three 
great  mountain  ranges  from  7000  feet  to  8250  feet  high, 
and  meeting  the.  Central  Pacific  Railway  of  California. 
This  line  was  through  a  barren  desert  for  several  hundred 
mileis,  in  the  arid  uplands  of  Idaho  and  the  salt  plains  of 
Utah;  but  its  construction  has  served  to  bring  the  com- 
mercial cities  ai  the  Atlantic  and  of  the  Pacific  within  six 
or  seven  days'  journey  of  each  other.  Three  or  four  rival 
projects  of  railways  across  the  width  of  the  United  States, 
or  extensions  of  the.existing  railway  system  westward  from 
the  Mississippi  and  Missouri,  have  been  taken  up  with 
some  promise  of  their  realisation.  The  one  which  offers 
the  greatest  advantages  is  that  designed  to  ascend  the  long 
and  bread  valley  of  the  Arkansas  river,  and  to  cross  the 
Rocky  Mountains  with  a  southerly  inclination  into  New 
Mexico,  opening  up  ^e  Rio  Grande  and  San  Juan  country, 
which  is  said  to  be  very  rich,  and  thence  passing  on  to  the 
Grand  Cation  of  the  Colorado,  and  to  the  Nevada  mining 
district  Near  the  northern  frontier  of  the  United  States 
territory,  where  it  borders  on  the  British  Dominion  of 
Canada,  another  continental  line  from  east  to  west  Is  now 
in  progress — ^that  is,  from  the  western  extremity  of  Lake 
Superior,  through  Minnesota,  Dakotah^  and  Waahibgton,  to 
Puget  Soand,  just  below  Vancouver  Island.  But  the  work 
of  this  kind  that  will  be  most  interesting  to  many  of  our 
readers  is  that  undertaken  in  1871  Vy  the  government  of 
the  Canadian  Dominion.  By  the  extension  of  the  Dominion 
beyond  the  Rocky  Mountains  to  include  British  Columbia, 
and  the  incorporation  of  the  vast  territories  of  the  Hudson's 
Bay  Company,  nearly  the  whole  of  North  America  above 
the  49th  parallel  is  united  in  one  grand  British  colonial 
province^  and  the  Canadian  Pacific  Railway  will  do  much 
to  promote  a  compact  union  between  the  widely-scattered 
communities  of  Her  Mtjesty's  subjects  on  tMs  great  con- 
tinent The  line  vrill  proceed  from  a  port  on  the  northern 
shore  of  L^e  Superior,  w^tward  to  the  Red  River  settle- 
ment, near*  Lake  Winnipeg,  now  forming  the  province  of 
Manitoba ;  and  will  thence  be  conducted  upi  the  valley 
of  the  river.  Saskatchewan  to  the  foot  of  the  Rocky 
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HoiintainB,  wLich  it  will  cross  by  tlie  Tdlowhead  Pasa, 
to  descend  along  the  Thomson  and  Fraser  rivers,  in 
British  Columbia,  till  it  finally  reaches  the  coast  of  the 
JPacific  Ocean,  possibly  connecting  Vancouver  Island  with 
the  mainland  by  a  bridge  over  the  narrowest  part  of  the 
straits.  In  connection  with  the  Grand  Trunk  and  other 
railways  of  Canada,  supplemented  by  the  Intercolonial 
Railway  between  Lower  Canada,  New  Brunswick,  and 
Nova  Scotja,  this  new  western  line  will  afford  the  most 
direct  and  expeditious  means  of  transit  across  North  Ame- 
'rica,  and  will  probably  become  the  favourite  route  for  mails 
and  passengers  and  light  traffic  from  Europe  to  China.  It 
will  open  a  country  which  abounds  in  mineral  wealth, 
especially  of  iron,  coal,  and  copper;  while  the  Saskat- 
chewan vaUey,  and  the  belt  of  fertile  soil  lying  at  the  base 
of  the  Rocky  Mountains  (where  the  climate,  as  far  north  as 
Fort  Dunvegan  on  the  Peace  river,  is  not  more  severe  than 
that  of  Toronto,  though  in  latitudes  beyond  56**  N.,  nearly 
Uiirteen  degrees  above  that  place),  are  capable  of  sustaining 
an  agricultural  population.  The  progress  of  railroad  con- 
;Cruction  in  North  America,  stimulating  and  assisting  the 
development  of  industrial  resources  with  amazing  rapidity, 
h  a  feature  of  high  importance  in  the  most  recent  phases  of 
the  world's  civilisation.  Its  average  rate  of  advance  in  the 
United  States  alone,  during  the  five  years  preceding  January 
1873,  was  nearly  6000  miles  annually  of  new  railway;  and 
the  aggregate  length  of  railway  lines  in  the  Union,  all  com- 
pleted and  in  actual  working,  was  then  computed  at  71,000 
miles.  British  America,  as  we  have  seen,  will  not  be  left 
deficient  of  similar  appliances  for  its  internal  improvement 
Gold  A  great  auriferous  deposit  was  discovered  in  "Upper  Cali- 

Mmoa.        fornia  in  the  end  of  1847,  just  before  its  formal  cession 
to  the  United  States.     It  is  situated  in  the  valley  of  the 
Sacramento  river,  and  its  principal  branch  the  Joaquin,  and 
is  believed  to  extend  over  a  range  of  country  200  miles  in 
'  length,  or  more.     The  gold  is  found  in  its  virgin  state  in 
small  grains  in  three  different  situations^— ^r«f,  in  sand 
I  and  gravel  beds ;  secondly,  among  decomposed  or  disin- 
Itegrated  granite;  and  thirdly^  intermixed  with  a  friabld 
!talcose  slate  standing  in  vertical   strata,  and  containing 
:  white  quartz,  interlaminated  or  in  veins.     The  largest 
I  pieces  of  gold  are  found  in  and  near  the  talcose  slate^rocks, 
over  which  the  streams  flow ;  but  the  finer  particles  and 
,'  scales  have  been  carried  down  by  the  water  to  the  lowest 
'  part  of  the  valleys.     It  was  known  before  that  gold  existed 
in  the  country ;  but  the  wonderful  richness  of  the  depo.sit 
was  only  discovered  in   1847,  in  making  a  mill-race  oh 
American  Fork,  a  small  branch  of  the  Sacramento.     It 
soon  became  widely  knoivn,  and  attracted  multitudes  of 
persons,  first  from  the  neighbouring  districts,  and  by  and 
by  from  all  parts  of  the  world.     The  population,  which 
was  estimated  at  15,000  in  1848;  had  increased  to  92,000 
in  1850,  and  in  1870  was  found  to  be  6G0,247. 
ropftda«  Humboldt  gave  the  following  estimate  of  the  entire  popu- 

lation of  America  In  1823:— 

^,.  ,  Number.  ProportioB. 

Whites 13,471,000        88  per  cent. 

Indians 8.010,000        26      „ 

»<«»-      &'?:«ro2Sl M88.000        «      .. 

aiizedMracsft. 6,428,000       18      „ 


kion. 


34,942,000 
JBoDaert  made  the  foUowing  estimate  for  1863  :— 

^_  NnmbcT.  PI^>porUoIt 

^IHiifea 88,074,428*  62  per  cent 

Indians ll,014,7ia  15      „ 

Kegroes.^ ,.a 12,122,080  17      », 

Mesjdzoes ." 6,081,000) 

Malaftoes .s 4,087.440  J  *  16      ,, 

IJMDboes. .: 1,663,230  J 

72,842,833 


What  wiU  be  ihe  niuqber  of  tKe  inhabitants  <tf  thenev 
continent  two  or  three  oentaries  hence^  and  of  what  races 
will  it  consist  %  Setting  aside  the  n^roes,  to  simplify  tho. 
question,  and  the  Indians,  who  will  gradually  disappear,  it 
is  evident  that  the  soil  of  America  is  destined  to  be  occupied 
by  two  races,  who  may  be  designated  as  the  Anglo-Saxon 
«nd  the  Spanish-Indian.  In  the  latter  the  Indian  bkiod 
greatly  predominates,  foV  the  Creoles  or  pure  progeny  <rf 
the  Spaniards  probably  do  not  constitute  more  than  20  per 
cent  of  the  population,  while  the  civilised  Indians  loay 
amount  to  50,  and  the  Mestizoes  to  30. 

The  whites  in  the  United  SUte«  were  in  1850  ..^ 1». 600,006 

The  population  of  British  AmeriA ^ 2.600,000 


The  population  of  Spanish  and  Portuguese  America^ 
exclusive  of  slaves,  was  in  round  numbers..^ 


22.000.000 


2O.OOO.0(i> 

The  Anglo-Saxon  population  in  America  increases  at  % 
per  cent  annually,  and  doubles  its  numbers  in  25  yeam 

Its  amount  in  1850  was .. ..? 22,000,000 

In  1875  it  wUl  be 44,000,000 

In  1900.  .^ ....^„.,.. 88,000,000 

In  1926 ....176,000,000 

A  population  of  170,000,000  spread  over  the  terriiorks 
of  the  United  States  and  Canada  would  only  afford  aa 
average  of  40  persons  to  each  square  mile,  about  l-7th  port 
of  the  density  which  England  now  exhibits,  and  could  oocs- 
sion  no  pressure.  But  let  us  suppose  the  rate  of  increase 
after  1925  to  fall  to  2  percent,  the  period  of  doubling  will 
then  be  35  years. 

In  1960  the  number  will  be 852,000,000 

In  1995        do.        do 704,000,000 

Suppose  the  rate  again  to  decline  to  1}  per  cent,  which 
scarcely  exceeds  that  of  England  and  Prussia,  the  period  of 
doubling  wiU  th6n  be  50  years. 

In  2045  the  number  will  be. 1,408,000.000 

In2095        do.        do.         2.816,000,000 

Let  us  now  compare  with  this  the  growth  of  the  Spaniso- 
Indian  population^  doubling  its  numbers  in  75  years. 

Its  amount  in  1850  was. 20,000,000 

In  1925  it  will  be 40,000,000 

In  2000        do 80,000.000 

In  2076        do 160,000,000 

In  2095  (interval  of  20  years) 200,000,000 

It  hence  appears  that,  supposing  both  races  to  have  free  Ft  ? 
space  for  expaiftl6fl,  the  Anglo-Saxon  population  in  220  ^'^- 
years  from  the  present  time  will  amount  to  2816  miUiona^ 
while  the  Spanish-Indian  population  will  only  have  multi- 
plied to  200  millions,  or  one-fourUefUh  part  of  the  othv. 
It  will  be  shown  b^  and  by,  on  probable  grounds,  that  the 
new  continent,  if  fully  peopled,  could  support  3600  millions, 
and  there  would  consequently  be  room  enough  for  both;  hot 
long  before  this  density  is  attained  the  two  races  will  inevi- 
tably come  into  collision.     In  new  settlements,  where  the 
best  lands  are  invariably  first  occupied  and  the  inferior 
neglected,  the  population  is  always  thinly  diffused.    The 
Anglo-Saxons  will  therefore  crowd  to  the  richer  fields  of 
the  south,  while  millions  of  acres  of  their  own  poorer  lands 
are  still  untenanted  ;  for  we  may  rest  assured  Uiat  before 
cultivation  is  extended  to  the  third-rate  soils  on  the  north 
side  of  the  boundary,  means  will  be  found  to  appropriate 
the  first-rate  soils  on  the  south  side.     These  may  be  acquired 
by  purchase  like  the  lands  of  Louisiana,  or  bj  oooqtcst 
like  those  of  New  Mexico  and  California,  but  in  one  way 
or  another  they  will  be  acquired.    Nearly  for^  yeaxa  ago 
M.  de  Tocqueville  calculated  that  along  t£e  gssat  sptwe 
from  the  Gulf  of  Mexioo  to  the  Canadian  lakiea  tiio  nhitea 
were  advancing  over  the  wilderness  at  ^  aterage  fate  of 
17  miles  per  annum,  and  that  enli^ieEiied  obserter  ipa» 
powerfully  impressed  by  the  grfludeor  and  sotemnity  of 
this  deluge  of  men,  f6r  evei  Bwelling  and  flowing  mtmid^ 
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to  tiie  west,  the  bouUi,  aad  the  Qorth,  as  *'  dnren  by  the 
hand  of  God.'    Since  he  wrote  the  rate  of  progress  has 
perhaps  doubled,  and  every  year  will  quicken  its  pace.    If, 
then,  we  take  a  glance  at  the  state  of  America  at  any 
future  period,  say  220  years  hence  (a-D.  2095),  we  must  take 
the  ratio  of  increitee  of  the  two  dviliaed  races  as  the  prime 
element  of  oiif  calculation.    We  may  asstime  tha    the 
whole  continent,  from  Behring's  Straits  and  Hudson's  Bay 
to  Cape  Horn,  will  be  divided  between  the  two  races  in 
some  such  proportion  as  their  rate  of  growth  indicates — ^it 
may  bJ9  10,  16,  or  20  to  1.     Supposing  them  to  maintain  a 
separate  existence,  the  weaker  race  will  probably  be  driven, 
like  tl^  Welsh  before  the  EngUshyinto  the  mountainous  and 
inhospitable  regions.     On  the  other  hand,  it  is  possible,  and 
cot  improbable,  that  the  smaller  population  may  bet  absorbed 
into  the  mass  of  the  greater,  be  incorporated  with  it,  and 
adopt  it^  language.    The  result,  like  other  things  in  tibe 
womb  of  time,  may  be  modified  by  causes  yet  unseen ;  but 
in  whatever  shape  it  may  present  itself,  there  is  little  risk  in 
predicting  that  the  Anglo-Saxon  race  ia  destined  by  its 
superior  intelligence  uid. energy  to  rule  the  New  World 
from  eAd  to  end.    Ameriam  statesmen  now  speak  of  the 
whole  continent  as  the  heritage  of  their  people. 
soil      Paradoxical  as  the  fact  may  appear,  we  are  satisfied  that 
^i  the  new  continent,  though  less  than  half  the  size  of  the  old, 
*^''  contains  at  least  an  equal  quantity  of  useful  soil  and  much 
more  than  an  equal  amount  of  productive  power.    America 
is  indebted  for  thia  advantage  to  its  comparatively  small 
breadth,  which  brings  nearly  all  its  interior  within  reach  of 
the  fertilising  exhalations  of  the  ocean.     In  the  old  conti- 
nent, owing  to  its  great  extent  from  east  to  west,  the  cen- 
tral parts,  deprived  of  moiBture,  are  almost  everywhere  de- 
serts ',  and  a  belt  round  the  western,  southern,  and  eastern 
shoiee,  comprises  nearly  all  that  contributes  to  the  support 
of  man.    How  much  fruitful  land,  for  instance,  is  there  in 
continental  AsiaY    If  we  draw  a  line  from  the  Qulf  of 
Outch  (near  the  Indus)  to  the  head  of  the  Yellow  Sea,  we 
cut  off  India  and  China,  with  the  intervening  Birman  em- 
pire and  the  southern  valle3r8  of  Thibet ;  and  this  space, 
w2u<^  mnpiises  only  about  one-fifth  of  the  surface  of  Asia, 
emlniioes  five-sixths  of  its  productive  power.      Arabia, 
Persia^  Central  Thibet,  Western  India,  Chinese  and  Inde- 
pendent Tartary  are  deserts,  with  scattered  patches  of  use- 
ful soil  not  amounting  to  the  twentieth  part  of  their  extent. 
Siberia,  or  Northern  Asia,  is  little  better,  owing  td  aridity 
and  cold  together.     Anatolia,  Armenia,  Uie  Punjab,  and  a 
narroi^  strip  along  the  western  shores  of  the  Pacific  Ocean, 
north  as  far  as  the  60th  parallel,  compose  the  only  valuable 
agricultural  territory  beyond  India  and  China.     £urope, 
which  is  merely  the  western  margin  of  Asia,  is  all  fruitful  in 
the  south ;  but  on  the  north  its  fruitf  ulness  terminates  at  the 
COth  or  62d  paralleL     Africa  has  simply  a  border  of  useful 
soil  round  three-fourths  of  its  sea-coast,  with  some  detached 
portions  of  tolerably  good  land  in  its  interior.     Of  the 
31,000,000  of  square  miles  which  these  thr^e  continents 
occupy,  we  cannot  find,  after  some  calculation,  that  the  pro- 
ductive soil  constitutes  so  much  as  one-third,  and  of  that 
third  a  pert  is  but  poor. 

.Now,  in  estimating  the  useful  soil  in  America  we  reject — 
1 .  Most  of  the  region  north  of  the  latitude  of  53'*,  amounting 
lo  2»  600,000  square  miles ;  2.  A  belt  of  barren  land  about 
300  miles  broad  by  1000  in  length,  or  300,000  square  miles, 
lying  ^on  the  east  side  of  the  Kocky  Mountains;  3.  A  belt  of 
arid  land  of  similar  extent  situated  on  the  east  side  of  the 
Andes,  between  24^  and  40*^  of  south  latitude;  4.  The  desert 
ehore  of  Peru,  equal  to  100,000  square  miles;  5.  An  extent 
of  100,000  square  miles  for  the  arid  country  of  Lower  Cali- 
fornia and  Sonora;  and  6.  An  extent  of  500,000  square 
miles  for  the  summits  of  the  Andes  and  the  south  extremity 
<»f  Patagonia.     These  make  an  aggregate  of  3,900,000 


square  miles; 'and  this,  deducted  from  13,900,000,  leaves 
10,000,000  square  miles  as  the  quantity  of  useful  soil  in 
the  New  World. 

The  productive  ppwors  of  the  soil  depend  on  two  circum-  EUtio  of 
stances,  heat  and  moisture ;  and  these  increase  as  we  f«tility  to 
approNach  the  equator.    Now,  it  appears  that  the  produc-  *•**'«<*«• 
tive  or  rather  nutritive  powers  of  Uie.soil  will  be  pretty 
correctlv  indicated  by  combining  the  ratios  of  the  heat  and 
the  moisture,  expressing  the  former  of  these  in  degrees  of 
the  centigrade  s^e.   Something,  we  know,  depends  on  the 
distribution  of  the  heat  through  the  different  soasons;  but  as 
we  do  not  aim  at  minuta  accuracy,  this  may  be  overlooked*^ 

Latitude^       IqehM  of  Batn.       Men  Heat        rroduet  Bite 

60  Id  7  112  i 

45  29  14  i06  15 

#         0  96  28  268S  lOa 

Thus,  if  the  description  of  food  were  -a  niatt<|^  of  indiffer- 
ence, the  same  extent  of  ground  which  supports  lour  persons 
at  tiie  latitude  of  60^,  would  support  15  at  the  latitude  of 
45'',  and  100  at  the  equator.  But  the  food  preferred  wiU 
not  always  be  that  which  the  land  yields  in  greatest  abund* 
ance;  and  another  most  important  qualifying  circumstance 
must  be  considered — it  is  labour  which  renders  the  ground 
fruitful,  and  the  power  of  the  human  frame  to  sustain  labour 
is  greatly  diminished  in  hot  climates.  We  shall  therefore 
consider  the  capacity  of  the  land  to  support  population  as 
proportional  to  the  third  power  of  the  cosine  (or  radius  of 
gyration)  of  the  latitude.  It  will  therefore  stand  thus  in 
round  numbers : — 

Latitude,  0*       46*       SO*        45*       60* 

Piodactiyeiiew,  100  90  65^  86  12^ 
In  England  the  density  of  population  is  about  389  per*  FncTease 
sons  per  square  mile ;  but  England  is  in  some  measure  the  «f  popuia* 
workshop  of  the  world,  and  supports,  by  her  foreign  trade,  "*^*^* 
a  greater  population  Chan  her  soil  can  nourish.  In  f^nce 
the  density  of  population  is  about  177 ;  in  Germany  it  varies 
from  100  to  200.  On  these  grounds,  we  may  assum^e  that 
the  number  of  persons  \yhich  a  square  mile  can  properly  sus- 
tain without  generating  the  pressure  of  a  redundant  popula- 
tion is  150  at  the  latitude  of  50^  and  26  is  the  sum  which 
expresses  the  productiveness  of  this  paralleL  Then  taking, 
for  the  sake  of  simplicity,  36  as  the  index  of  the  productive- 
ness  of  the  useful  soil  beyond  30**  in  America,  and  85  as  that 
of  the  country  within  the  parallel  of  30''  on  each  side  of  the 
equator,  we  have  about  4,000,000  square  miles,  each  capable 
of  supporting  200  persons,  and  5,700,000  square  miles,  each 
capable  of  supporting  490  person.  It  follows  that  if  th€> 
natural  resources  of  America  were  fully  developed  it  would 
afford  sustenance  to  3,600,000,000  of  inhabitants,  a  number 
nearly  five  times  as  great  as  the  entire  mass  of  human  beings 
now  existing  upon  the  globe  1 
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AMERICAN    LITERATURE 


I-^IlttRODUCTORY. 

The  literafnre  oC  th(>  fltaited  States,  wMfe  still  BaK  our 
own,  ia  pervaded,  to  d  degree  oot  easily  cslimatedf  by  a 
•fot^ign  elfemeat  The  relatitosfijp  between  Englishmen 
and  ibnericans,  making  them  ignorant- of  their  mutual 
ignorance,  operates  against  the*  aotmdhesB;  of* their  judg^ 
«mcnt  on  each  othet^s  work.  Cbmmunity-of  speech,  which 
■ought  to  be  a  bond  of  union,  is  often  a  medium  of  offence ; 
for  it  dispenses  mth  a  studj^  of  the  hmguage,  and  in 
studying  a  language  we  learn  something  also  of  th% 
habita  and  social  histbries  which  ace-  reflected  in,,  and 
serve  to  interpreti  distinctly  alien  literatures.  Facility  of 
traveV  making  it  easy  to  acquire  first  impressions,  is  a 
temptation  to  such  hasty  estimates  as  many  of  the  most 
accomplished  Americans  have  formed  of  England,  and 
many  of  the  most  accomplished  Englishmen  have  formed 
of  America.  The  least  satisf  actoi^  works  of  some  of  their 
foremost  writers,  as  Mr  Hawthome!a  Old  Home  and  Mr 
Emersotfs  English  TraU^dxo  those  astociated  with  their 
transatlantic  experiences.  But  -of  the  mistakes  on  both 
8ide%  Itidicrous4md  grave,,  we  have  had  perhaps  the  larger 
share.  Few  Americana  have  ever  so  misconceived  a 
British  atatesman  as  we  misconceived  Mr  Lincoln^  or  gone 
so  to  aistrayin  regard  to  any  crisia  of  our  history  as  we 
did.  in  reference  to  the  moving  springs  and  results  of  their 
Civil  War.  The  source  of  this  greater  ignorance  lies  not 
80  mu(^  in  greater  indifference  aa  in  greater  difficulty. 
England  is  one,  compact  and  stable^  ^Hie  United  States 
are  many,  vast,  varinusj  and  in  perpetual  motioik  An  old 
country  is  a  study,  but  a  new  country  is  a  problem. 
Antiquity  is  brought  to  gur  firesides  in  the  classics,  tiU 
Athenaand  Rome 

'*^  UB  ar&nathiiig  novel,  nothing  strange.'* 

We  are  more  familiar  with  the  Acropolis  than  with  the 
Western  Capitol— with  Mt.  Soracte  than  with  the  Catskills. 
Our  scholars  know  more  about  Babylon  than  about  Chicago. 
Dante  immortalises  for  us  the  Middle  Age;  Plantagenet 
England  is^revived  in  Chaucer ;  the  inner  life  of  modem 
England  lias  a  voice  in  Tennyson  and  the  Brownings. 
Where  is  the  poet  who  wil>  reveal  to  us  "  the  secrets  ol  a 
land,"  in  some  respects  indeed  like  our  own,  but  separated 
in  other  respects  by  differences  which  thed^tance  of  3000 
milea  of  ocean  only  half  represents;  which,  starting  on 
another  basis^  has  developed  itseU  with  energies  hitherto 
unknown  in  directions  hitherto  unimagined*?  Who  will 
become  tihe  interpreter  of  a  race  which  has  in  two  centuries 
diffused  itself  over  a  continent,  the  resources  of  which  are 
not  more  than  half  discovered,  and  which  has  to  absorb 
within  itself  azid  harmonise  the  discordant  elements  of 
other  races  for  whom  Ae  resources  of  the  Old  World  are 
well-nigh  exhausted  %  Caret  vcUe  sacro ;  but  it  does  not 
want  poetical  aspirations  as  well  as  practical  daring  : 

*•  This  land  o*  onm  I  tell  ye's  gut  to  be 
A  better  country  than  man  ever  see  ; 
1  feel  my  spent  swellin*  with  a  cry 
That  seems  to  say,  *  Break  forth  and  prophesy/ 
O  strange  New  World,  thet  yet  wast  never  young, 
Whose  youth  from  thee  by  gripin'  want  was  wnmg, 
Brovti'n  foundlin  o*  the  woods,  whose  baby  bed 
"Was  prowled  round  by  the  Injun's  cracklin*  tread, 
Au'  who  greVst  strong  thru'  shifts  an'  wants  an'  pains, 
Koraed  by  stern  men  with  empires  in  their  brains.** 

IL — Conditions  and  Cbaracteristics  of  American 

LlTRRATURB. 

The  number  of  writers  who  have  acquired  aouie  amount 


of  iveU-f  OUnded  reputation  in  the  United  States  is  startling. 
The  merie  roll  of  th^  names  would  absorb  a  great  part  of 
the  spac^  here  avaiDable  for  an  estimate  of  the  works 
which  best  represent  them.  Mr  Qriswold  informs  us  that 
he  has  in  his  own  library  more  than  700  volumes  of  nativd 
novels  and  tales;  hia  list  of  *' remarkable  men"  is  like 
Homer's  catalogue  of  ships.  Almost  every  Yankee  town 
has  indeed  its  local  representatives  of  literature,  reflecting 
in  prose  or  verse  the  impulses  and  tendencies  of  the  tune. 
Bttt  while  America  has  given  birth  to  mure  than  a  f:ur 
proportion  of  eminent  theologians,  jurists,  economists,  and 
naturalists,  hardly  any  great  modem  country,  excepting 
Russia,  has  in  the  same  number  of  years  produced  fewer 
works  of  general  interest  likely  to  become  classical ;  and 
Bishop  Berkeley's  prophecy  of  another  golden  age  of  afrts-in 
the  Empire  of  the  West  still  awaits  fulfilments  This  fact^ 
mainly  attributable  to  obvious  historic  causes,  is  frankYf 
recognised  by  her  own  best  authors,  one  of  whom  has 
confessed — **  From  Washington,  proverbially  the  city  ol 
magnificent  distance^  through  all  its  cities,  states,  and 
territories,  ours  is  a  country  of  beginnings,  of  prcrjects,  <^ 
designs,  of  expectations."  The  conditions  nDder  which 
the  communities  of  the  New  World  were  established,  and 
the  terms  on  which  they  have  hitherto  existed,  bavai>een 
unfavourable  to  Art  The  religious  and  commercial  en- 
thusiasms of  the  first  adventurers  to  her  shores,  aapplying 
themes  for  the  romancers  of  a  later  age,  were  themselves 
antagonistic  to  romance.  The  spirit  which  tore  down  the 
aisles  of  St  Regulus,  and  was  revived  in  EngbinL  tn  a 
reaction  against  music,  painting,  and  poetry,  ^e  Pilgrim 
Fathers  bore  with  them  in  the  "  Mayflower,"  and  planted 
across  the  seas.  The  life  of  the  early  colonista  left  no 
'leisure  for  refinement  They  had  to  conquer  nature  befoie 
admiring  it,  to  feed  and  clothe  before  analysing- them- 
selves. The  ordinary  cares  of  existence  beset  them  to  the 
exclusion  of  its  embellishments.  \Vhile  Diyden;  Pope, 
and  Addisonwere  polishing  stanzas  and  adding  gzSce  to 
English  prose,  they  were  felling  trees,  navigating  river^ 
and  fertilising  valleys.  We  had  time,  amid  our  wats;  to 
form  new  measures,  to  balance  canons  of  criticisav  to  cfis- 
cuss  systems  of  philosophy;  with  them 

'*  The  need  that  pressed  sorest 
Was  to  vanquish  the  seasons,  the  ocean,  the  forcsU* 

The  struggle  for  independence,  absorbing  the  whole 
energies  of  the  nation,  developed  military  genins^^tatee- 
manship,  and  oratory,  but  was  hostile  to  wfiat  ia  called 
polite  Uterature.  The  people  of  the  United  States  have 
had  to  act  their  Iliad,  and  ^ey  have  not  had  time  to  sing 
it.  They  have  had  to  piece  together  the  disjecta  membra  of 
various  races,  sects,  and  parties,  in  a  •tcayroittiXiov  troAirct^r. 
Their  genius  is  an  unwedded  Vulcan,  melting  down  sil 
the  elementb  of  civilisation  in  a  gigantic  furnace^  Ap 
enlightened  people  in  a  new  land,  '^  where  almost  every 
one  has  facilities  elsewhere  unknown  for  making  his 
fortune,"  it  is  not  to  be  wondered  that  the  pursuit  of 
wealth  has  been  their  Itoding  impulse  \  nor  is  it  periiaps 
to  be  regretted  that  much  of  their  originality  has  beeu 
expended  upon  inventing  machines  instead  of  manufactar« 
ing  verses,  or  that  their  religion  itself  has  taken  a  practical 
turn.  One  of  their  own  authors  confesses  that  the  "  com- 
mon  New  England  life  is  still  a  lean  impoverished  life,  in 
distinction  from  a  rich  and  suggestive  one;"  but  it  ia 
there  alone  that  the  speculative  and  artistic  tendencies  of 
recent  years  have  found  room  and  occa&ion  for  develop* 
ment  Our  travellers  find  a  peculiar  charm  in  the  manly 
force  and  rough  a<iventu*ous  spirit  of  the  Far  West,  but 


AMERICAN    LITIJRATURE 


7tD 


the  poetrj  of  the  pioneer  ia  \mconscious.  The  attractive 
coltuxe  of  the  South  has  been  limited  in  extent  and  dcgtee. 
The  hothouse  fruit  of  wealth  and  leisure,  it  haa  never 
stniok  its  roots  deeply  into  native  soil  Since  the  Revolu- 
tion days,  when  Virginia  was  the  nurse  of  stafesmeny  the 
few  thinkers  of  America  bom  south  of  Mason  and  Dixon's . 
line — outnumbered  by  those  belonging  to  the  single  State 
of  Massachusetts — have  commonly  migrated  to  New  York 
or. Boston  in  search  of  a  university  training.  In  the 
world  of  letters  at  least,  the  Southern  States  have  shone 
by  reflected  light ;  no^  ia  it  too  much  to  say,  that  mainly 
by  their  connection  with  the  North  the  Carolinas  have  been 
saved  from  sinking  to  the  level  of  Mexico  or  the  Antilles. 
Whether  we  look  to  India  or  Louisiana,  it  would  seem 
that  the  tropical  s^n  takes  the  poetic  fire  out  of  Anglo- 
Saxon  veins,  andfthe  indolence  which  is  the  concomitant 
of  despotism  has  the  same  benumbing  effect  Like  the 
Spartan  Tnarfthalling  his  helots,  the  planter  lounging  among 
his  slaves  was  made  dead  to  Art  by  a  paralysing  sense  of 
his  own  superiority.  All  the  best  transatlantic  literature 
is  inspired  by  the  spirit  of  confidence— often  of  over-con- 
fidence— ^in  labour.  It  haa  only  flourished  freely  in  a  free 
soil ;  and  for  almost  all  its  vitality  and  ^pirations,  its 
comparatively  scant  performance  and  large  promise,  we 
must  turn  to  New  England.  Its  defects  and  merits  are 
those  of  the  national  character  as  developed  in  the  Northern 
States,  and  we  must  seek  for  an  explanation  of  its  peculiari- 
ties in'  the  physical  and  moral  circumstances'  which  sur- 
round them.       .       . 

When  we  remember  that  the  Boxiians  lived  under  the 
sky  of  Italy,  that  the  character  of  the  modem  Swiss  is 
like  that  of  the  modern  Dutch,  we  shall  be  on  our  guard 
againat  attributing  tdo  much  to  the  influence  of  external 
nature.  Another  race  than  tl^e  Anglo-Saxon  would  doubt? 
less  have  made  another'  America ;  but  we  .cannot  avoid 
the  belief  that  the  climate  and  soil  oi  America  have  had 
something  to  do  in  moulding  the  Anglo-Saxon  race,  in 
making  its  features  approximate  to  those  of  the  Red 
Indian,  and  stamping  it  with  »  new  character.  An  electric 
atmosphere,  and  a  temperature  ranging  at  aome  aeaaona  from 
50**  to  100^  in  twenty-four  hours,  have  contributed  largely 
to  engender  that  restleesnesa  which  is  so  conspicuoua  **  a 
notCL"  of  the  people.  A  territory  ^^hich  aeems  boundless 
as  the  ocean  has  been  a  material  agent  in  fostering  an 
ambition  unbndled  by  traditionary  restraints.  When 
European  ^ts  and  essayista  write  of  nature,  it  is  to  con- 
trast her  permanence  with  the  mutability  of  human  life. 
We  talk  of  the  everlasting  hills,  the  perennial  fountains, 
the  ever-recurring  seasons.  "  Danma  tamen  celeres  reparant 
ccalestia  lunse — ^noa  ubi  deddimus  " —  In  the  same  spirit 
Byron  contemplates  the  sea  and  Tennyson  a  running 
stream.  In  America,  on  the  other  hand,  it  is  the  extent  of 
nature  that  is  dwelt  upon — theinfinif^pf  space,  rather 
than  the  infinity  of  time,  is  opposed' to  the  limited  rather 
than  to  the  transient  existence  of  man.  Nothing  strikes  a 
traveller  in  that  country  so  much  as  this  feature  of  magni- 
tude. The  riviers  like  rolling  lakes,  the  lakes  which  are 
inland  seas,  the  forests,  the  plains,  Niagara  itself,  with  iia 
world  of  waters,  owe  their  magnific  dice  to  their  immensity ; 
and  by  a  transfesence,  not  unnatural  although  fallacious, 
the  Americana  generally  have  modelled  their  ideas  of  art 
after  the  same  atancUurd  of  aiae.  Theit  wara,  theiF  hotels, 
their  language,  are  pitched  on  the  huge  aoale  of  their 
distances.    "  Orphaned  of  the  solemn  inspiration  of  anti- 

guity,"  they  gain  in  surface  what  ^ey  have  lost  in  age; 
I  hope,  what  they  have  loet  in  memoiy. 

*  '** That  imtravellod  world  '  hose  manin  fkdes 

For  eTerand  for  ever  when  ihty  move. 

is  aQ  their  own;  and  they  hdve  the  arena  and  the  expecta- 


tions of  a  continent  to  set  against  the  culture  and  the  . 
ancestral  voices  of  a  thousand  years.  Where  Enghshnum 
remember,  Americans  anticipate.  In  thought  and  action 
they  are  ever  rushing  into  empty  spaces.  Except  in  a  few 
of  tilie  older  States,  a  family  mansion  is  rarely  rooted  to  the 
same  town  or  district ;  and  the  tie  which  unites  one  fene- 
ration with  another  being  easily  broken,  the  want  of  con- 
tinuity in  life  breeds  a  want  of  continuity  in  ideas.  The 
American  mind  delights  in  speculative  &ud  practical,  sodal 
and  political  experiments,  as  Shakerism,  Mormonism,  Pan- 
tagamy ;  ind  a  host  d  authoia,  from  Emerson  to  Walt 
Whitman,  have  tried  to  glorify  every  mode  of  iiuman  life 
from  the  transcendental  to  the  brutish.  The  habit  of  in- 
stability, fostered  by  the  rapid  vidssitudea  of  their  com- 
merdal  life  and  the  melting  of  one  class  into  another,  drifts 
away  all  landmarks  but  that  of  a  temporary  public  opinion ; 
and  where  there  is  little  \ime  for  verification  and  the  study 
of  details,  men  satisfy  their  curiosity  with  crude  generalisa- 
tions. The  great  literary  fault  of  the  Americana  ttius  comes 
to  be  impatience.  The  majority  of  tSiem  have  never  learnt 
that  ^  raw  haste  ia  half -sister  to  delay;"  that  '<  works  done 
least  rapidly,  art  most  cherishes."-  The  makeshifts  which 
were  at  first  a  necessity  with  the  Northern  settlers  have 
grown  into  a  cuatom. .  Thty  adopt  ten  half  measures  instead 
of  one  whole  one ;  and,  tegiiming  bravely,  like  the  grandi- 
loquent preamblea  to  their  Constitutiona,  end  sqtfietimes 
in  the  sublime,  sometimes  in  the  ridiculous. 

Many  of  the  artistio  as  wefl  as  many  of  the  social  pecu* 
Uarities  of  the  United  States  may  doubtless  be  traced  to 
their  form  of  ff  Vemment  After  the  most  obvious  wants 
of  life  are  provided  for.  Democracy  stimulates  the  produc- 
tion of  literature.  When  the  her^tarjr  privileges  of  rank 
have  ceased  to  be  recognised,  the  utility,  if  not  the  beauty, 
of  knowledge  becomes  cotaspicuous.  The  intellectual  world 
is  spurred  into  activity:  there  is  a  race  in  which  the  prize 
is  to  the  swift  *  Everyono  tries  to  draw  the  eyes  of  .others 
by  innumerable  imperfect  efforts  with  a  large  insignificant 
sum  total  Art  is  abuidsnt  and  inferior:  whitewashed 
wood  and  brick  pass  fo»  marble,  and  ihythmical  spasms 
for  poetry.  It  is  acknowledged  that  the  prevailing  defect 
of  Aristocratic -literatures  is  formality;  they  are  apt  to 
be  predse  and  restricted.  *  A  Democratic  literature  runs 
thp  risk  of  lawlessneesi  iftaccuriacy,  and  irreverence.  From 
both  these  extremes  ihe  Athexuan,  the '  Flofentine,  and 
the  Elizabethan  classics  were  preserved  by  the,  artistie 
inspirations  of  A  flexD>le  tradition,  llie  one  is  exemplified 
in  the  so-c$)led  Augustan  ages  of  letters,  in  the  FMmce  of 
Lotds  XIV.  and  the  England  of  Queen  Aime,  when  men 
of  genius,  caring  more  to  perfect  their  s^le  than  to  estab^, 
lish  truth,  more  to  captivate  the  taste  than  to  stir  the 
paa^ons,  moved*  ^th  dipt  wings  in  &  charmed  circle  of 
thought  TJgLe  other  has  its  best  iilustsation  in  the  leaders 
of  our  own  romantic  ichoob,  but  its  most  conspicdous 
development  in  America;  a  country  which  is  not  only 
democratic  but  youthful  without  the  modesty  of  youth, 
uhmellowed  by  ike  pasi  uid  untrsunmelled  by  authority, 
where  the  spirit  of  adventure  is  unrestrained  by  feelings  of 
personal  loj^ty — ^where  order  and  regularity  of  all  kinds 
are  apt  to  bb  misnamed  subservience — ^vhere  vehemence, 
vigour,  and  wit  are  common,  good  taste,  profundity,  and 
imagination  rare  ;->«  ^^untry  whose  untamed  material 
infects  tHe  people,  and  diverts  them  from -the  task  of 
civilisation  to  the  desire  of  conqnesC 

American  literature  is  cramped  on  another*  side  by  the 
spirit  of  imitation.  It  has  Been  in  great  measure  an  offshoot 
or  prolongation  of  ou^own.  As  I^gHsh  sculptors  study  at 
Rome  and  Naples,  the  most*  prominent  Western  artists  ixv 
every  department  have  %lmost  invariably  inaugurated- their 
careers  by  travelling  in  Europe,  and  writing-  descriptions  of- 
the  foreign  lands  where  they  have,  found  their  ridiest  intel 
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jectual  culture.  They  have' sought  the  sources,  the  themes, 
the  rules,  and  the  sanctions  of  their  art  in  the  Old  World, 
and  their  highest  ambition,  like  that  of  all  colonists,  has 
hitherto  been  to  receive  a  favourable  verdict,  not  from  the 
country  of  their  birth,  but  from  that  of  their  ancestors. 
Even  Franklin — in  some  respects  an  American  of  the 
Americans — ^was  in  philosophy  a  practical  disciple  of 
jocke,  as,  Jefferson  was  of  the  French  Reyolution.  "The 
Jterary  genius  of  Great  Britain,"  says  De  Tocquoville,  "still 
'larts  its  rays  into  the  recesses  of  the  West  .  .  .  The  small 
xiumber  of  men  who  write  are  *]Bnglish  in  substance,  and 
fitill  more  in  form."  Of  the  great  number  of  men  who 
have  written  in  America  since  the  date  of  this  criticism, 
ionly  4  few  have  written  much  to  confute  it.  Washington 
Irving,  who,  in-  the  course  of  four  distinct  visits,  spent 
much  of  his  life  in  Europe,  only  escapes  from  the  influence 
of  Addison  in  hiis  KnicJurbocker  and  Dutch  sketches.  On 
land  at  least.  Cooper — ^though  in  many  respects  an  origin^ 
iimter — eveiywhere  remembiars  Scott  As  in  the  works  of 
llie  Scotch  novelist,  the-temi-barbarous  feudal  spirit  is  repre- 
s^ted  in  conflict  with  modern  law,  in'  those  of  the  Ameri- 
can the  enterprise  of  New 'England  is  struggling  against 
the  ruggedness  of  nature  and  a  savs^e  life.  The  writers 
of  the  last  thirty  years  havd  been  maldng  strehnotis,  some- 
timesi  spasmodic,  efforts  after  originality,  but  they  are  still 
affected  by  transatlantic  associations.  In  the  style  of  Mr 
Motley  we  cannot  help  observing  the  stamp  of  Carlyle. 
The  Transcendental  movement  begun  by  Emerson  is  ad- 
mitted to  have  derived  its  first  impulse  from  Sartcr 
Jiesafivs;  and  among  the  eccentricities  thac  mark  its 
followers  none  is  more  remarkable  t^ian  their  mania  for 
German  and  Oriental  quotations.  The  tyranny  which  five 
centuries*  load  of  classics,  in  the  same  tongue,  exercises  over 
the  mind  of  a  nation  not  yet  a  century  old  is  very  much 
fitren^hened  by  the  non-existence  of  an  intematlonal 
copynght,  yhich  leads  to  the  intellectnal  market  being 
glutted  with  stolen  goods.  As  long  as  a  publisher  in 
Boston  or  New  York  can  republish  a  good  book  writ!  on 
in  Edinburgh  or  London  without  paying  for  it,  he  is  likely 
to  prefer  an  undertaking  which  involves  no  risk  and  com- 
l^arativdy  no  outlay,  to  another  which  involves  both;  that 
is,  the  republication  of  the  English  to  the  first  publication 
o(  an  American  book ',  for  the  English  boolj:  has  already 
attained  its  reputation,  and  its  popularity*  in  America*  is 
secured,  while  the  American  book,  for  tie  copyright  of 
which  he  has  to  pay,  has,  except  in  the  case  of  a  few  authors, 
still  to  win  its  spurs.  If  the  people  of  the  United  States 
had  spoken  a  language  of  their  own,  it  is  probable  they 
would  have  gained  in  originality;  as  it  is^  they  are  only 
now  beginning  to  sign  their  intellectual  declaration  of 
independence, — a  fact  confessed  among  the  lutest  words  of 
their  own  greatest  prose  artist: — "  Bred  in  EhgUsh  habits 
of  thon^t  as  most  of  us  are,  we  have  not  yet  modified  our 
instincts  to  the  necessities  of  oyr  new  modes  of  life.  Our 
philosophers  have  not  yet  taught  us  what  is  best,  nor  have 
'  our  poets~^ung  to  us  wj»at  is  most  beautiful  in  the  kind  of 
life  that  we  must  lead,  and  therefore  we  still  read  the  old 
'English  wisdom,  and  harp  upon  the  ancient  strings.'' 

in — IEaxlteb,  Ahericait  Literatube. 

We  may  trace  the  influence  of  the  foregoing  controlling 
facts  or  tendencies,  subject  to  various  phases  of  personal 
power,  through  the  three  great  periods  under  which  Anglo- 
American  history  obviously  falls: — The  Colonial,  the 
Revolutionary,  and  that  of  the  19th  Century. 

1.  The  Colonial  Period. — Little  of  interest  in  the  world 
of  letters  hoi  come  down  to  us  from  the  17th  century  in 
^e  Weet.  Sandys's  (hid,  translated  on  the  banks  of  the 
Jvaes  Bivor,  dedicated  to  Charles  L,  gpd  published  1626, 


is  worthy  of  note  as  the  first  contnbation  to  ^glisli 
literature  from  America.  About  the  same  date  the  WeLbb. 
Puritan  Yaughan  sent  home  his  Golden  Fleece  from  New- 
foundland, and  Captain  Smith  gave  to  the  world  bis 
descriptions  of.  Viipnia.  But  the  earliest  veise  that  has  & 
real  daim  to  be  regarded  as  American  ia  a  doggerel  list^ 
by  an  anonymous  author,  of  New  England's  annoyances^ 
which,  if  we  remember  the  date — ^a  geheralion  after 
Spenser  had  celebrated  "  the  Indian  Peru "  in  Ida  Faery 
Queen-^vnil  confirm  oqr  view  of  the  backwoodaman'a  want 
of  leisure  for  ''  polishing  his  stanias"— 

"  The  place  where  we  live  is  a  wilderness  wood, 
"Where  gra$s  is  mnch  wanting  that'a  froitful  and  good. 
•  •  •  •    ^ 

If  fresh  meat  be  wanting  to  fill  up  our  diui. 
We  have  carrots  and  pompkins,  and  tnniipB  and  fiah; 
We  have  pnnipkinB  at  mormog  and  pamiudna  at  noooy 
If  it  was  not  for  pompkina  we  shonla  be  undone.* 
A  little  later  we  have  a  Puritan  version  of  the  Psalmiy  the 
worst  of  many  .bad;  and  about  1650  the  poeoks  of  Anna 
Bradstreet  axid  Benjamin  Thomson,  wortliy  of  mentiqa, 
but  scarcely'  readable.  In  prose*  are  relics  of  the  sennooi 
and  controversies  of  Roger  Williama  and  John't^otton  and 
Eliot,  the  apostle  of  tiie  Indiana,  witb  the  pondeixras 
Magnolia  and  witch  denunciations  ot  Clotton  Mather. 
The  main  literary  event  of  the  centuir  was  the  founda- 
tion (1636)  of  Harvard  Umveisity;  Yale  Collie  followed 
at  along  interval,,  and  subsequently  Princeton  College,  and 
Brown  University  (Rhode  Island).  In  all  new  countries  \t- 
dustrial  and  commercial  interests  are  at  first  the  strongest 
The  f ebri]e  activity  produced  by  fear  of  a  sterile  future  leaves 
little  room  for  speci^lative  imagination.  But  in  the  X?« 
World,  colonised  in  part  by  adventurers,  in  part  by  kH- 
gious  refugees  and  enthusiasts,  another  inflnenoe  was  from 
the  first  at  work.  When  her  solitudes  b^an  to  give  pkr-^i 
to  cities,  the  brains  of  her/people  were  expended  on  iLe 
farm  or  the  exchange  with  a  zeal  materially  modified  ij 
the  spirit  and  formul»  of  the  faith  which  led  the  lound*.:? 
of  the  Northern  States  across  the  sea,  and  continued  t: 
infuse  a  religious  element  into  their  enterprises.  Tms 
element,  which  elevated  the  settlers  of  New  England  above 
ordinary  emigi:ants,  addilig  to  their  strength  and  giving  a 
faster  dye  to  their  morality,  was  yet,  in'  its  original  fora, 
no  more  favourable  to' freedom  or  varied  of  thought  than 
the  industrialism  by  which  it  was  surrounded.  But  it 
begat  and  fostered  the  Puritan  theological  Hteratnre  which 
was  concentrated  in  the  massive  yet  indaive  treattaes  and 
discussions  of  Jonathan  Edwards  of  Coimecticat — ^1?0S-  T*>. 
1758)-<-'Who,  if  not,  as  asserted  by  American  panegyrista, 
"  the  first  man  of  the  world  during  the  second  qnarter  of 
the  18th  century,"  waa  yet,  by  5ie  dear  vigour  of  his 
thought  and  the  force  of  its  expression^  one  of  the  fote^ 
most  figures  of  that  era.  An  estimate  of  his  rank  as  a 
theologian  belongs  to  a  distinct  branch  of  the  history  of 
American  literature.  It  is  enough  here  to  refer  to  the 
testimony  of  all  competent  judges  as  to  the  aingnkr 
lucidity  of  his  style,  and  to  that  of*  his  contemporaries  ai 
to  the  fervour  of  his  eloquenee  and  the  modest  simphaty 
of  his  hfe.  Passages  of  his  occasional  writings,  as  the 
description  of  his  future  wife,  evince  a  grace  and  sweet- 
ness of  temper  not  always  associated  with  the  views  of 
which  he  was  and  remains  the  most  salient  English  advo- 
cate. A  slightly  jimior  contemporary  of  Edwards,  the 
exponent  Kar'  ^lo^^v  of  the  other-^that  is,  the  secular  side 
of  early  American  Hf e — ^was  destined  to  see  the  end  of  one 
and  play  a  prominent  part  in  opening  ahother  era  of  his 
country's  history.  Beiyamin  Franklin,  as  long  as  Urili  Fkl 
tarian  philosophy  endures,  will  be  a  name  to  conjure  with. 
It  is  damm  et  venerahile,  though  its  owner  was  endowed 
with  as  little  as  possible  for  a  great  man  of  the  ''faculty 
divine"    Franklin's  autobiography,  the  details  i^  ifhich 
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c^  not  find  plftce  lieie,  is  as  ronuuitic  as  the  lif e  of  fto , 
fmromantic  person  can  ba  The  incidents  of  the  young 
candla-monlder' — the  printer's  apprentice  —  tlie  baUad- 
monger  wisely  discooraged  by  the  wise  paternal  critidsm, 
^ Yexsemakers  are  generally  beggars" — the  mnaway, 
eating  rolls  on  the  Fluladelpfaia  etitet^his  struggling  life 
in  London  with  Kalph  of  the  Jhtndad — ^his  ret)  m,  "  cor- 
recting, the  erratum"  of  his  infidelities  by  mariage  with 
his  old  PeunsylTanian  friend — his  success  as  a  printer, 
economist,  statesman,  and  diptoniatist — ^his  tromphs  in 
natural  and  poUtical  philosophy,  clenched  in"  Turgot's 
line,  adapted  from  Manilius — 

"  Eripuit  cmlo  fahnen,  scepla-umque  tyrazxnls**— 

his  examination  before  the  House  of  Commons,  resulting 
in  the  repeal  of  the  Stamp  Act,  when  Lord  Chatham  spoke 
of  him  as  one  who  was  '*  an  honour  not  to  England  only, 
but  to  human  nature  " — his  signature  of  the  Declaration  of 
Lidependence — his  mimstry  in  France  and  popular  triumph 
with  Voltaire,  who  said,  "  Je  n'ai  pu  roister  au  d^sir  de 
parler  un  moment  la  langue  de  Franklin  " — ^the  acclamations 
of  shouting  multitudes  on  his  return  home — Mirabeau^ 
announcement  oi  his  death  (in  1790,  in  his  eighty-fourth 
year)  to  the  Assembly — "the  genius  which  has  freed 
America,  and  poured  a  flood  of  light  over  Europe,  has 
returned  to  the  bosom  of  the  divinity  "— -«re  elementary 
facta  of  schoolboy  history.  They  are  the  records  of  the 
successive  stages  of  thia  greatest  success  achieved  in  modem 
tun»  by  the  genius  of  common-sense,  integrity,  and  in- 
dustry indomitable,  Franklin's  experiments  and  physical 
discoveries  form  a  chapter  in  the  history  of  science ;  but 
half  6i  his  fame  even  in  this  field  is  due  to  the  precision 
and  clearness  of  the  manner  in  which  they  are  announced. 
"The  most  profound  observationb,''  says  Lord  Jeffrey, 
'  axe  suggested  by  him  as  if  they  were  the  most  obvious 
jbod  natural  way  of  accounting  for  phenomena."  The 
same  Uterary  merit  characterises  the  financial  pamphlets 
and  treatises  which  first  brought  him  into  celebrity.  Both 
are  marked  by  the  same  spirit, — ^the  bve  of  the  Useful, 
which  was  his  passion  through  life.  Franklin  follows 
Bacon,  to  an  extreme  opposed  to  that  of  the  Platonists,  in 
decrying  abstractions.  ArchTtas  is  said  to  have  apologised 
for  inventing  the  arch.  Fiunklin  is  ashamed  to  have 
washed  time  over  pure  mithematics  in  his  "magical 
squares."  His  aim  is  everywhere  to  bring  down  philo- 
aophy,  like  the  lightning,  from  heaven  to  earth,  '^tUuHrani 
camtnoda  vitce,**  His  ethics— tibose  of  Confucius  or  the 
Soven  Sages,  modified  by  the  experience  and  the  drcum- 
stances  of  a  later  age— are  embodied  in  the  most  famous  of 
popular  annuals.  Poor  EicharcPt  Almanack,  in  which  for 
twenty-six  years  he  taught,  his  readers  (rising  to  the 
number  of  10,000)  "the  way  to  be  healthy  and  wealthy 
and  wise,''  by  fellowing  simple  utilitarian  rules,  set  forth 
in  plain  incisive  prose  and  rhyme,  rendered  attractive  by 
a  vein  of  quamt  humour  and  the  homely  illustrations 
always  acceptable  to  his  countrymea  The  same  train  of 
thought  appears  in  the  *'  Whistle,''  among  the  letters  from 
Passy,  where  his  persistent  deification  of  thrift  appears 
aide  by  side  with  graceful  compliments  to  Mesdames 
Helvetius  and  Brillon,  records  of  the  aftermath  of  senti- 
ment that  often  marks  a  green  old  age.  Franklin  remains 
the  most  practical  of  philosophers  in  perhaps  the  most 
practical  of  nitions. 

2.  The  Revolution  FerM — ^It  hasheen  often  remarked 
that  periods  of  political  nlitional  crisis  are  more  favourable 
to  the  preparation  than  to  the  actual  production  of  Htera- 
ture.  Wordsworth's  assertion,  that  poetry  is  the  outcome 
^  emotion  recollected  in  tranquillity,  applies  with  alight 
modification  also  to  artistic  prosa  The  demands  of  instant 
actaoA  cast  the  reflective  powers. into  abeyance,  but  a 


stormy  erais  the  seed-time  of  a  later  harvest  There  is 
only  one  exercise  fA  the  imagination  that  it  directly  stimii> 
lates — ^that  of  the  orator ;  and  the  conditions  of  his  snocess, 
save  in  a  few  instances,  make  a  drain  on  his  poethumoua 
reputation.  In  reading  even  the  greatest  spe^es  of  the 
past,  divested  oi  the  living  presence  which  gave  ihexa 
colour  and  force,  we  find  it  difficult  to  account  for  tiie 
effect  which  they  are  known  to  have  produced.  They  are^ 
the  adies  or  the  fossils  of  genius.  Little  that  is  of  pei^ 
manent  literary  value  is  I^  us  of  the  harangues  that 
were  the  trumpetH»lls  of  patriotism  during  the  Amencan 
Revolutionary  War.  The  triumphs  of  Patrick  Henry,  who  Orutor« 
^  wielded  at  will  that  young  democraty,"  are  commemor- 
ated in  the  judicious  biography  of  Wirt,  but  few  of  his 
orations  are  accurately  preserved ;  and  'of  the  speeches  of 
James  Otis,  which  were  compared  to  ^  flames  of  fire,''  we 
have  mainly  a  tradition.  His  pamphlet  (1762),  entitled 
A  Vindicaiion  of  the  conduct  of  the  House  of  Representor 
tiveSf  is  considered  to  contain  the  germ  of  the  Declaration 
.of  Independence.  Among  other  considerable  efforts  of 
eloqtlence,  those  of  Fisher  Ames  are  worthy  of  note  as 
being  directed  in^  great  measure  against  the  excesses  of 
democracy.  The  master-minds  of  the  era  were  the  states-  StAtestcea 
men  and  jurists,  who  fought  for  the  free  soil,  sunk  the 
deep  foundations,  and  reared  the  superstructure  of  the  new 
Commonwealth.  The  history  of  American  law  is  a  distinct  > 
^ema  It  must  suffice  here  to  mention,  as  claiming  recog^ 
fiition  in  the  field  of  letters,  Washington  himself,  in  his  Wa9hit7j«^ 
clear  and  incisive  though  seldom  highly-polished  corre-  ton. 
spondence ;  Ids  biogn^her  John  Marshall,  chief  justice  of  Mani^n. 
the  supreme  court  from  1801  to  1835,  one  of  the  early 
pilots  of  the  state,  who  left  behind  him  a  noble  aad 
stainless  name,  and  laid  down  the  first  principles  of  that  > 
international  code  afterwards  elaborated  by  Wheaton; 
Madison,  John  Jay,  the  elder  Adams,  and  Alexander 
Hamilton,  during  tiie  war  Washington's-''  most  confiden-  i^^ioQtoa 
tial  aid,"  afterwaurds  the  presiding  genius  of  the  movement 
represented  by  the  Federalist,  the  organ  of  the  anti-- 
democratic  party.  To  this  he  contributed  three-fourths  of 
the  material,  marked,  as  are  all  his  papers  and  speeches,  by 
originality  of  thought,  breadth  of  view,  and  puri^  of  styla 
As  secretary  of  the  treasury,  he  became  perhaps  the  greatest 
of  financiers.  The  general  judgment  of  his  countiymen 
acquiesces  in  the  terms  of  the  tribute  paid^to  his  memory  by 
Guizot  "  He  must  be  classed  among  the  men  who  have 
best  known  the  vital  principles  and  fundamental  con* 
ditions  of  a  government  worthy  of  its  name  abd  mission.'' 
Of  Hamilton's  numerous  historical  sketches,  the  most 
celebrated  is  his.  letter  to  Colonel  Laurens  giving  an 
account  of  the  fate  of  Major  Andr6,  in  which  refinement 
of  feeling  and  inflexible  impartiality  of  view  are  alike 
conspicuous.  The  great  and  unhappily  the  bitter  anta^  Jtffenon 
gonist  of  the  Fedendists  is  one  of  the  most  conspicuous 
figures  in  the  history  of  ^jnerican  thought  Thomas 
Jefferson  (1743-1826),  President  from  1801  to  1809,  is  the 
representative  in  chief  of  the  revolutionary  spirit  of  his 
age  and  country.  While  his  rival  compeen  stood  firmly 
on  the  defensive  against  the  encroachments  of  an  arbitrary 
government,  his  desire  was,  in  politics  as  in  speculation 
generally,  to  break  with  the  past  Inspired  with  patriotic 
zeal  by  Fatrick  Henry's  denunciations  of  the  Stamp 
Act,  he  came  forward  prominently  in  1769  as  a  member 
of  the  Colonial  Assembly  of  Virginia.  In  1776  the  main 
part  of  the  responsibDity  of  drawing  up  the  Declaration  of 
Independence  fell  upon  him.  In  1784  he  was  appointed 
minister  of  the  congress  in  Pans,  where  he  spent  the 
greater  part  of  six  years,  and  brought  back  an  admiration 
for  those  phases  of  the  French  Revolution  from  which 
the  more  temperate  judgments  of  Hamilton  and  Fisher 
Ames  had  recoiled    He  threw  himself  heart  and  vonl  isto 
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tihe.'anns  Ox  the  jDemoeratic  party,  and  in  the  constitutioxiar 
straggle  that  ensued  his  keener  sense  of  the  direction 
i|^  ^dch  pojpular  sympathies  were  tending,  with  the 
veight  of  his  half  physical  energies,  gave  him  the  ascend- 
uncy  over  the  wider  knowledge  and  more  far-seeing  intel- 
)ecta  of  his  adversaries.  Jefferson  might  be  termed  "the 
Danton  of  the  West^  but  his  forte  lay  not  so  much  in  oratory 
as  in  political,  management  and  incisive  vivacity.  More 
perhaps  than  any  other  great  statesman  of  his  age,  he 
aspired  to  be  an  author,  to  which  title  the  best  passages 
in  hiBJ^oUi  on  VtrginiOy  his  Autobiography^  and  Cbrrespond- 
ence,  give  him  a  fair  claim.  His  descriptions  of  sceneirin 
the^nt  are  always  pleasing  and  generally  graphic.  His 
sketches  of  Continental  society  are  lively,  and  his  occasional 
flights  cf  fancy,  as  the  dialogue  between  the  head  and  hearty 
a|t  least  ingenious.  His  religion  and  ethics  were  those  of 
^  friend  Tom  Paine  and  the  JSncyclopSdie. 

iflfinor  He  «ge  of  the  Titans  in  tranmtUntic  histoTV  aboands  in  minor 

prriftiim  literati,  whose  light  effnaions,  mainly  satirical  or  descriptire  sketchy 
ih,  prose  and  verse,  throw  «  somewhat  dim  and  ra^ed  lustre  over 
its  graver  page.  The  bulk  of  these  obTions  reflections  of  the 
manner  and  thought  of  Butler,  Pope,  and  Swift,  or  of  Qay,  Prior, 
and  Shcnstone,  are  a  penance  to  wade  throuffh,  and  scarce  claim  re- 
membrance for  their  authors.  A  few  stana  out  conspicuously  by 
the  celebrity  of  the  names  with  which  they  are  associated,  or  a 
certain  raciness  and  approach  to  originali^  in  th^ir  style.  Of  these 
"the  chief  are : — The  social  caricatui^  of  Judx^e  Brackenridge  (who, 
though  bom  in  Scotland,  lived  in  America  from  infancy),  and  hjs 
doggerel  but  vigorous  lines  on  Bunker^s  Hill ;  the  once  popular 
humorous  lyric  entitled  JfiFingal,  by  J.  Trumbull,  also  the  author 
of  Ths  Frogreti  of  Dulness,  in  the  Hudibrastic  metro  which 
seems  to  have  been  used  by  imitators  to  show  how  intolerable  it  is 
in  any  but  the  original  hands ;  the  more  flowing  but  on  the  whole 
.oommonplace  odes  of  Philip  Freneau,  including  his  patriotic  hymns 
toWashix^ton,  withthemoremusical  lyrics  the  "Wild  Uoneysuckle" 
and  the ' '  Indian  Death  Song; "  and  his  prose  entitled  Advice  to  Aulhors; 
the  political  satires  of  Mercy  Warren,  authoress  of  Thvngft  fuaessary 
to<^  Woman  (the  obvious  model  of  the  more  modem  tavdhfl/otMng 
to  Wear),  and  of  a  History  of  the  ItewluHon,  remembered  only  as 
being  the  first  in  date ;  the  patriotic  rhapsodies  of  Phillis  Wheauey, 
interesting  as  the  production  of  a  youn^g  negress  brought  from 
Africa  in  1761,  and  soon  afterwards  sold  in  Boston  to  the  mistress 
from  whom  she  took  her  name ;  Francis  Hopkinson's  ScUUo  of  the 
Kem  and  his  lordly  Slcry—x  burlesque  closely  fishioned  after 
Arbuthnot's  Jdkn  BvXL-ASa  Nhb  3o<2^,-meaninff  uie  American  con- 
•titution,  and  his  satire  on  the  pedmtcy  xd  tE.6  sdenoss  entitled 
the  Salt  Box;  Joel  Barlow's  JSas^  Pudding;  the  humorous  Wants 
of  Man,  by  Quincy  Adams,  more  prominent  as  a  statesman  than  as 
ft  poet ;  and  on  a  similar  but  higher  platform  the  best  of  too  laxge 
a  volume  of  verses,  in  which  the  "  Triumph  of  Infidelity"  (after  the 
manner  of  Cowper),  the  "Conquest  of  Canaan,"  and  "Columbia,"  are 
the  leading  pieces,  by  the  anuable  theologian  Dr  Timothy  Dwight. 
Bwight's  prose  descriptions,  as  that  of  the  Notch  of  the  Wmte  Moun- 
tains and  the  evening  on  Lake  George^  are  superior  in.graco  to  his 
efforts  in  rhyme. 
OaQid  The  ballad  literature  of  the  revolution  days  is  said  to  have  at* 

lileratnra.  tractedthe  attention  of  Lord  Chathami,  less  probably  from  its 
intrinsio  merit  than  from  its  faithful  though  rough  embodiment  of 
the  sentiment  that  not  only  moved  over  the  surface,  but  penetrated 
the  depths  of  the  national  life.  The  anonymous  popular  literature 
of  a  countrjr  is  the  best  '*  abstract  and  brief  chronicle  of  the  time  " 
in  which  it  is  produced.  The  songs  current  in  America  during  thia. 
era,  inspired  lay  the  same  spirit  and  pitched  in  the  same  key,  are 
historically  interesting;  and  artistically  monotonous.  They  celebrate 
in  rade  verse  the  achievements  of  tkatire  heroes,  like  "  bold  Haw- 
thorae ;"  or  ridicule,  like  ."Jack  Brag,"  the  British  Lion,  or,  like  the 
"  Fate  of  Burgoyne,"  th^  overthrow  of  vaulting  ambition ;  or,  as  in 
••Wyoming Massacre,"  bewail  thftfatei  of  the  fallen ;  or,  as  in  "Free 
^iimericay"  celebrate  with  schoolboy  huszabs  the  triumph  of  the  good 
eanseir  Amonir  the  very  rude  national  anthems  of  the  West, 
'^'Yankee  Doodle "  is  remarkable  as  hariug  been  an  old  Dutch 
tatcb  e^pted  into  an  English  satirical  chant,  and  adopted,  with 
conscions  or  unconscious  irony,  by  the  American  troops.  "Hail 
Colombia,"  which  as  a  poetical  production  takes  even  a  lower  rank 
thsA  "Rule  Britaonia,"  was  a  somewhat  later  production  by 
Joseph  Hopkinson  (1798) ;  and  the  "  Star-Spangled  Banner "  of 
Francis  S.  Key  ia  associated  with  the  traditions  of  the  second 
British  war.  As  inspired  with  the  spirit  of  the  18th,  though  be* 
Icmgiog  in  date  to  the  early  years  of  the  19th  century,  we  may 
me^tioa  in  advance  the  "  Pilgrim  Fathers  "  of  J.  Pierpont,  Wood- 
worth'*  "Old  Oaken  Bucket,"  "Home,  Sweet  Home,"  by  J.  H. 
P&ruo :  the  humorous  burlesque  of  J.  0.  Saxe.  "  Miss  MacBride ; " 


and  the  verses  of  the  great  paintet  and  crediiaEle  roaazMS  WtsU 
ington  Allston,  with  the  refrain  "  We  aie  one."    -  - 

English  philology  and  literature  wen  daring  this  peiiol 
represented  by  the  famoiia  Lindley  Murray,  and  Nooh 
Webster  (1 758-1 843>,  the  author  of  the  best  dictiooazyct 
our  language  thr.t  has  appeared  since  Johnson'fc  la 
natural  tcience,  the  two  Bertraina;  Alexander  Wilson  the 
ornithologist;  and  Audubon,  the  literary  glory  of  Louiaiaiu., 
whose  descriptions  of  animate  nature  rival  those  of  BnffoDy 

are  illustrious  names. 

V  ...  ■  . 

I7.-r-THs  LrrxBATCBE  or  thx  Ndtxtexrth  Cxntuxt. 

IVoae  WriUnga, 

1.  In  a  rapid  estimate  of  the  litetatnie  of  ihia  proHfis 
age  we  can  only  signalise  its  contributions  to  tiia  aevecd 
branches  of  physic^  and  mental  sdenoe.  Hia  United 
States  have*  during  the  last  two  generations  been  justly 
proud  of  the  names  of  Morton  and  Schoolcraft  in  ethnology, 
of  Bowditch  in  mathematics^  of  Sullivan  and  Dana  in 
chemistry  and  mineralogy.  Their  classical  scholarship, 
which  hardly  competes  with  that  of  England,  has  yet  be^ 
fairly  maintained  by  Everett,  Felton,  Woolsejy  Anthos, 
and  Robinson.  Dr  Marsh  is  an  acccunpliahed  English 
scholar,  while  Professor  Whitney  is  a  learned  and  aeconte 
philologist,  whose  researches  in  Sanscrit  are  well-  known 
and  appreciated  by  European  OrientaHsts.  The  neta- 
physi<^  schools  of  Locke  and  Beid  are  nowhere  better 
represented  than  in  America  by^Dr  Bowen  and  Dr  N. 
Porter.  The  place  of  MaTshall  as  a  jurist  has  been 
worthily  filled  by  Chief  Justice  Kent  and  Jodge  St<ny; 
the  latter  of  whom  ranks,  by  virtue  of  his  essay  on  dsssioal 
studies  and  his  graceful  descriptions  of  natttral  sceneiy, 
among  the  most  accomplished  (^  the  numerous  prolessioiiil 
men  who  have  in  the  New  World  devoted  their  ietsuie 
hours  to  lighter  literature. 

The  inhabitants  of  the  United  States  have  always  been  Or&'  -  I 
noted  for  remarkable  fluepcy,  sometimes  a  auper-flueiKy 
of  speech.  The  early  years  of  the  century  were  illustiated 
by  the  fiery  xeal  of  Bandolph  and  the  practical  force  and 
oocasioiial  impassioned  eloquence  of  Heniy  Clay.  lis. 
great  jpolitical  controversies  inherited  from  the  prscediBg 
age  found -their  most  conspicuous  popular  exponents  in 
two  leading  minds  laying  daim  to  (Averse  lands  of  grei^ 
nesa^  and  destined  to  be  in  almost  incessast  antagonisou 
John  C.  Calhoun,  the  most  illustrious  representative  of  Cx^» 
the  Southern  States,  of  whose  rights,  real  or  imaginaiy,Jhe 
was  during  his  life  the  foremost  champion,  was  by  edooa* 
tion  and  choice  a  professional  statesman.'  •  Seo^taiy  d 
War  in  1817,  and  Vice-President  of  the  Commonwealth  in 
1825,  he  resigned  the  latter  office  on  occasion  of  the -dis- 
pute about  the  tariff  law  in  1832,  to  become  the  leader 
of  the  Opposition ;  and  in  vindicating  the  attitude  of  Sooth 
Carolina  was  the  first  to  lay  the  strands  of  the  future 
Seces^on  war.  The  most  accomplished  modem  apologist 
for  slavery,  it  is  probable  that  he  only  hastened  the  conflict 
between  opposing  principles  which  was  sooner  or  dater 
^evitable. ,  Calhoun's  eloquence  as  attested  by  hia  andi- 
tors  and  the  mmierous  speeches  and  papers  preserved  in 
the  six  volumes  of  his  published  works,  was  notable  lot  its 
earnestness  and  gravity,  the  terse  polish  o|.its  manner,  for 
philosophic  generalisations  and  analytical  dialectia  Hia 
prevailing  sincerity  and  candour  have  maAe  his  memoiy 
respected  by  those  farthest  removed  from  him  in  sentimeat 
and  opinion,  Daniel  Webster,  on  the  whole  the  grandest  V^se'' 
orator  of  the  New  World,  was  during  the  greater  part  osf 
his  career  the  champion  of  Massachusetts  anl  the  asaertor 
of  her  policy.  His  defence  of  that  State  in  the  -Seoata 
^1830)  against  General  Hayne  of  Carolina,  and.hi6  oratocicik 
auel  with  Calhoim(  1 838),.  resulting  in  the  temporal^  over- 
throw of  the  doctrine  of  nullification,  are  among  the  mo*t 
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tomarkabto  trinmpha  of  debate  in  hietor/.    Bonse  of  Ms 
pleadings  on  oiminal  trials  haTe  an  almost  terrible  power. 
But  ids  literaiy  genius  and  richness  of  illostration  fpnnd 
freer  scope  in  his  famous  appeal  for  the  Greeks  in  1824, 
his  great  speech  (1820)  on  the  second  centennial  anni- 
Tersarjr  of  the  landing  of  the  Pilgrims,  or  his  address 
(1825)  on  laying^  the  comer-stone  of  Banker  Hill  monu- 
ment    Webster^s  eloquence,  everywhere  solid,  massiVe, 
and  on  great  occasions  glowing  with  a  lurid  light,  is  not 
the  mere  reconi  of  half -forgotten  strifes ;  it  is  "  Tital  in 
every  part,"  and  belongs  to  the  permanent  literature  of  his 
country,  in  whose  political  arena  he  was  during  his  life 
perhaps  the  most  powerful  actor.     The  art  of  making 
commemorative  speeches,   technically  called  "orations," 
t      has  been  cultivated  in  North  America  to  eicess.     The 
great  master  in  this  species  of  composition  was  Edward 
Everett,  distinguished  by  his  early  association  with  Lord 
Byron  in  Greece,  the  high  dignities — governor  of  Massa- 
chusetts, minister  to  the  court  of  St  James's,  and  president 
of  Harvard — ^to  which  he  attained,  and  by  the  variety  of 
his  accomplishments.     Mr  Everett  was  for  ten  years  a 
useful  member  of  Congress.      In  his  literary  work  he 
displayed  an  almost  fatal  fluency,  having  contributed  to 
the  "  North  American  Review,"  of  which  he  was  for  some 
time  editor,  upwards  of  a  hundred  articles  in  the  space  of 
a  few  years.     Those  articles  are  inevitably  of  unequal 
merit,  but  they  everywhere  evince  the  ripe  scholarship 
of  a  highly  cultivated  mind.     The  volume  by  which  he 
is  best  remembered — twenty-eeven  Orations — published 
in  1 836,  is  marked  by  the  same  characteristics.    Discoursing 
on  a  wide  range  of  subjects — among  which  the  refrains  are 
America  and  Greece,  the  "  Mayflower,"  the  Progress  of  Dis- 
covery, Patriotism,  Reform,  the  Republic,  CSoncord,  Lex- 
ington, and  the  inevitable  Bunker  Hill — these  speeches 
are  always  able,  but  seldom  inspiring:  carefully  elaoorated 
and  richly  adorned,  they  are  the  production  of  the  first  of 
rhetoricians  rather  than  a  genuine  orator. 

Among  tho  remaining  lawyen  and  statesmen,  remarkably  nume- 
10U3  in  the  States,  who  have' in  the  ooorse  of  their  professional 
careers  made  hit^hly  creditable  contribatioos  to  literature,  it  may 
suffice  to  \aention  H.  Swiuton  Legar^  of  Charleston,  at  one  time  a 
student  of  law  at  Edinburgh,  a  prominent  speaker  in  the  House  of 
Roprcsentattves,  aft^rward.^  President  Tyler's  attomev-g^eral,  who 
published  in  the  Southern  QwxrUrly  and;  N'cw  York  RtvUm*  a  series 
of  masterly  critidsma  mainljr  relating  to  Greek  and  Roman  litera- 
ture ;  J.  P.  Kennedy  of  Baltimore,  a  successful  barrister  and  Con- 
CTessman,  also  a  vigorous  essayist  and  author  of  soma  remarkably 
Uvely  sketches  of  country  life  and  manners  in  the  Old  Dominion ; 
Ricfaikrd  H.  Wilde,  of  Georgia,  in  which  State»  after  surmounting 
unoaual  difficulties  with  remarkable  perseveranuis  he  rose  at  the  bar 
to  be  attorney-general,  author  of  the  song  entitled  the  "Lament of 
the  Captive, '  and  of  a  Life  of  Tasso,  displaying  great  research 
and  occasionallv  subtle  criticism,  written  after  two  ^rears'  residence 
in  Europe  ;  and,  taking  higher  rank  as  an  author,  Richard  Dana,  a 
barrister  of  the  early  years  of  the  century,  and  adherent  in  ^ralitics  of 
the  old  Federalist  party  in  tlie  state.  Dana  became  known  in  the 
world  of  letters  as  the  author  of  a  Fourth  of  July  Oration  in  1814, 
and  somewhat  later  as  the  contributor  to  the  North  American 
Jttuiew  of  appreciative  and  discriminating  criticisms  of  the  English 
lake  poets.  In  1 827  he  published  his  fantastic  ghost  story  of  the  * '  ouc- 
canecr  "  and  other  poems,  to  which  he  continued  to  add  at  intervals. 
Many  of  his  minor  verses  are  characterised  by  remarkable  grace, 
bat  they  want  original  force.  Among  contemporary  politicians, 
Mr  Wendell  PhiUipe  is  the  only  one  who  can  be  called  a  great  orator ; 
t2io  ease  and  energy  of  his  style  at  its  best  being  rarely  snrpassed. 
But  the  speeches  of  Mr  Sumndr  are  eloquent,  and  his  arrange- 
ment of  facts  converging  to  clench  his  argument  is  often  masterly. 

2.  HisTOET,  aa  the  reflection  of  philosophy  on  the  states- 
manahip  and  tiie  struggles  of  the  psst,  sddom  oomes  very 
early  in  national  literature.  The  18th  oentyy  in  America 
supplied,  in  letters,  journals,  and  contempoiary  chronicles, 
material  for  more  elaborate  and  comprehensive  tzeatment 
in  tihe  19th  at  the  hands  of  George  Bancroft,  a  leading 
Democrat,  who  held  the  post  of  representatiTe  of  his  country 
in  Great  Britain  from  1846  to  1849.    His  great  work— 


Uiree  Tolnmes  of  which  are  devoted  tu  the  Colonisation 
and  seyen  to  the  Reyolutionaiy  peziod — published  al  in* 
tervals  between  1884  and  1874,  has  be^  general]/  m< 
cepted  as  the  standard  history  of  the  United  States  up 
to  this  time.  The  book  is  written  for  the  n^  part  in  a 
sufficiently  vigorous  style;  somewhat  defective,  however» 
in  elegance,  and  characterised  by  a  certain  monotony  tiud 
want  of  ease,  which  detracts  from  the  pleasure  of  the  reader. 
Bancroft's  statements  of  matters' of  fact  are  generally 
reliable ;  but  his  comments  are  moulded  even  more-  thai! 
is  usual  by  the  foregone  theories  of  a  political  partisaa 
The  rival  histoiy  of  Richard  Hildreth,  which  appeared  in  Hildtith 
six  volumes,  issued  in  rapid  succession  (1849-53),  while 
marked  by  the  same  Puritan  tone,  is  even  more  severe 
in  its  judgments.  The  style  is  more  animated,  but  more 
prone  to  the  torva  voluptas  of  false  rhetoric.  The  key* 
note  of  the  sentiment  which  pervades  Mr  HUdreth's  bjpok 
is  to  be  found  in  his  l^een  abolitionist  views,  previously 
expressed  in  a  juvenile  work  of  the  author,  The  White 
Slave,  One  of  its  merits  is  its  appreciation  of  the 
Federalists,  and  especially  of  the  genhis  aiid  character 
of  their  leader,  Hamilton.  Of  the  host  of  national  bio- 
.graphics  in  wldch  the  West  abounds,  Sanderson's  Lives 
of  the  Signers,  the  historical  sketches  of  0.  C.  Verplanck, 
Wirt's  Patrick  Henry,  and  the  stupendous  series  edited 
and  largely  written  by  Jared  Sparks,  may  be  signaUsed 
Nearly  one-half  of  the  works  of  the  most  classic  American 
prose  writers  of  the  generations  previous  to  our  own  are 
historical  or  biographical  Washington  Irving's  Conquest  Irviaiy 
of  Granada,  and  his  lives  of  Columbus,  the  Followers  cj 
Jfcthomet,  Goldsmith,  and  Washington,  if  not  the  most  on- 
ginal,  are  among  the  most  interesting  of  his  works — ^accu- 
rate in  their  leading  estimates,  and  marked  by  the  usual 
smoothness  and  even  flow  of  his  style.  Irving  contemplated 
a  continuation  of  the  record  of  the  early  relations  of  Spain 
to  the  New  World,  but,  with  his  wonted  generosity, 
abandoned  the  theme  on  hearing  that  the  task  had 
been  assumed  by  worthy  hands.  The  works  of  William  H.  PreacotH 
Prescott,  the  most  artistic  historian  to  whom  the  United 
States  have  hitherto  given*  birth,  are  remarkable  from  the 
difficulties  under  which  they  were  produced,  and  for  the  well- 
deserved,  success  which  they  have  achieved.  This  success 
is  due  ill  part  to  the  genius  and  indomitable  industry  o{ 
the  writer,  in  part  to  the  steady  concentration  of  his  powers 
on  the  arduous  undertaking  of  which  he  had  at  an  early 
age  formed  a  just  estimate.  In  a  diary  of  1819  (that  is, 
in  his  twenty-third  year)  he  allows  ten  years  for  preliminary 
studies  and  ten  more  for  tho  execution  of  his  task — ^a 
notal^  example  to  his  countrymen,  nine-tenths  of  whose  ' 
literary  performances  vrill  prove  ephemeral,  less  from  tack 
of  abihty  in  the  writers  than  from  an. utterly  inadequate 
sense  of  the  time  and  toil  that  eveiy  true  Muse  demands 
of  her  votaries.  FenUnaTid  and  Isabella,  given  to  the 
world  in  1838,  was  written  while  Mr  Pk^cott  was,  owing  * 
to  an  accident  at  college,  almost  wholly  deprived  of  his 
sight  His  authorities,  in  a  foreign  tongue,  were  read  to.  him 
by  an  assistant,  and  by  aid  of  a  writing-case  for  the  blind 
he  scrawled  the  pages  of  his  great  work.  It  soon  attained 
a  European  as  well  as  an  American  fame,  and  superseded 
all  other  records  of  the  period  of  which  it  treats.  No  such 
comprehensive  view  of  Spain  at  the  zenith  s>(  her  greatness 
has  ever  appeared  in  English.  The  pr<^rtion  of  its  parts 
and  the  justice  of  its  estimates  are  universally  acknow* 
ledged;  while  hypercriticism  of  the  style — ^graceful,  correct, 
and  sufficiently  varied— can  only  point  to  the  occasional 
possibility  of  greater  condensation.  Among  the  most 
notable  of  the  descriptions,  whidh  can  seldom  be  detached 
from  the  wholQ  into  which  they  are  woven,  we  may  refer 
to  the  return  of  Columbus  and  the  contrasted  characters  of. 
Queen  Isabella  and  Elizabeth.     The  Conguest  of  Mexico, 
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^nttten  with  somewhat  improyed  sight,  followed  in  1843; 
that  of  Peruna  1847.     These  have  atts^oed  an  even  wider 

^JMipnlftriiy  than  their  piecoisor,  owing'- to  the  more  con* 
densed  romance  and  greater  novelty  of  their  themes. 
They -are  "open  sesames"  to  an  old  world  of  wonders, 
real,  and  ^^  from  its  strangeness  invested  with  half  -the 
charms  oi  feiryland.  Few  passages  of  fiction  are  so 
enthralling  to  the  yonthfnl  reader  as  the  story  of 
Nezahnalcoyotl,  king  of  Tezcuco,  the  life  and  exploits 
of  Montezuma,  the  night  retreat  from  the  Aztec  capital, 
or  the  account  of  the  sun^worshippers  in  the  Qolden 
City.  Both  works  are  dramas  in  which  our  sympathy  is 
divided  between  the  chivalry  of  Spain  in  her  hey-<lay 
and  the  poetical  traditions  and  innocent  patriotism  of  a 

.  vanished  race.  Bat  their  author  has  never,  in  the  midst 
of  his  ** Claude-like  descriptions"  and  charmingly  vivid 

,  narrativea,  allowed  himself  to  forget  thiit  he  is  writing 

i  history.     Boys  read  his  Mexico  and  Peru  as  they  read  the 

•  Arabian  Nights;  critics  can  poiilt  to  few  flaws  in  the 
I  accuracy  of  the  author's  judgment  Philip  JL,  Mr  Pres- 
,  ootf  s  latest  work,  has  similar  excellencies  in  dealing  with 

a  less  attractive  theme.  John  Lothrop  Motley,  a  dis- 
tinguished ambassador  in  foreign  courts,  and  author  of 
the  best  existing  history  of  Holland,,  is  Mr  Frescott's 
only  more  recent  rival  Less  faultless,  he  is  more  strik< 
ingly  original ;  and  the  greater  complexity  of  the  theme, 
wMch  he  has  made  lus  own,  calls  for  the  exercise  of  even 
higher  powers.  The  Dutch  Republic,  which  appeared  in 
1856,  at  once  arrested  attention  by  its  evidence  of  careful 
and  long  research,  comprehensive  grasp,  rich  pictorial 
power,  and  the  enthusiasm  which,  only  here  and  there 
interfering  with  the  impartial  judgment  of  jthe  author, 
gives  colour  and  life  to^the  work.  Mr  Motley's  style,  even 
to  minute  turns  in  his  sentences,  bears  the  impress  of  the 
nfluence  of  Carlyle.  The  very  titles  of  his  chapters, 
especially  in  the  first  volume  seem  transferred  from  the 
Fretuih  RevohUion.  Such  are  "  Sowing  the  Wind,*'  "  The 
^Harvest  Ripening,"  "The  First  Whirlwind,"  "The  Taciturn 
Bgainst  King,  Cardinal,  and  £lector,"  &c.  From  the  same 
source  he  may  have  caught  some  of  his  hero-worship, 
.  which*  however,  by  the  choice  of  a  worthy  object,  he  has 
done  much  to  vindicate.  The  Dutch  Repvllic,  preluded 
jby  the  overture  of  a  masterly  and  vivid  historical  survey, 
is  a  drama,  which  facts  have  made  highly  sensational,  of 
the  most  terrific  struggle  against  temporal  and  spiritual 
despotism  that,  within  the  same  space  of  years,  modem 
times  have  seen.  It  is  divided,  not  inappropriately,  though 
perhaps  with  some  regard  for  effect,  into  a  prologue  and 
five  acts,  to  each  of  which  in  succession  the  name  of 
the  Spanish  governor  for  the  time  is  attached.  The  por- 
traits of  those  emissaries,  particularly  those  of  Granvelle 
of  Arras  and  Duchess  Margaret  of  Alva,  Don  John  of 
Lepanto,  and  Alexander  of  Parma,  are  drawn  with  bold 

•  strokes  and  in  lasting  colours.  Behind  the  scenes,  director 
of  the  assailing  forces,  is  the  evil  genius  Philip  himself,  to 
whose  ghastly  figure,  writing  letters  in  the  Escurial,  our 
attention  is  call^  with  a  wearisome,  if  not  affected,  itera^ 
tion  of  phrase ;  twhile  the  presence  of  the  great  champion,' 
like  that  of  Achilles  in  the  Jliad^  is  felt  at  every  crisis' 
retrieving  the  retreat  and  urging  on  the  victory.  The  most 
horrible  chapter  of  modem  history — ^that  of  the  Inquisition 
^-is  unfolded  with  a  power  that  brands  its  records  into  the 
memory  of  the  reader;  and  amid  a  throng  of  scenes  of 
pageantry  and  pathos  we  may  refer  to  those  of  the  resigna- 
tion of  Charles  Y.,  Egmont's  triumph  at  St  Quentin  and 
lus  death,  the  misery  of  Mook  Heath,  the  siege  of  Leyden, 
ajad^the  hero's  death.  The  United  Netherlarids  (1867-69) 
is  a  continuation  of  the  same  history  in  the  same  spirit ; 
Jbut,  as  regards  style,  a  somewhat  calmer  and  more  matured 

imposition.    The  most  thrilling  chapters  in  those  four 


later  volumes  are  the  siege  of  Antwerp— which  compans 
with  that  of  Syracuse  in  Thucydides— and  that  oa  \lie 
wreck  of  the  Armada,  unsurpassed  in  vividness  and  vigoor 
by  either  Froude  or  Kingsley ;  to  which  we  should  add' 
the  episodes  of  the  battle  of  Ivry  and  the  skinmii  at 
Zutphen,  with  one  of  the  most  eloquent  tributes  ever  pcid 
to  the  genius  and  character  of  Sir  Philip  Sidney.  Of  tlie 
other  full-length  pictures,  which,  with  the  campaigns  of 
Parma,  Spinola,  and  Maurice,  and  the  intrigues  of  England 
and  France,  divide  the  interest  of  the  book,  are  those  o/ 
Queen  Elizabeth  (whose  habitual  treachery,  real  meaoness, 
and  shallow  pretences  to  magnanimity  are  exposed,  as 
afterwards  by  Mr  Froude),  Heniy  of  Navarre,  St  Aide- 
gonde,  the  Earl  of  Leicester,  and  the  great  Bamereli, 
who,  with  the  Prince  of  Nassau,  divides  our  sympathy  at 
the  close  of  the  book.  Since  the  death  of  Loid  Maoialiy 
no  equally  solid  and.  valuable  contribution  has  beenioade 
to  historical  literature.  As  supplementary  in  some  measuic  7  .i 
to  the  volumes  of  Mr  Prescott,  we  may  mention  here  tLa 
HiOory  of  Spanish  Literature  by  his  coadjutor  Geo.  Tidmor, 
incomparably  the  best,  the  most  comprehensive,  most  criti- 
cal, and  most  interesting  work  which  exists  on  the  subjed 
Of  other  contribataons  to  literary  criticism,  from  which,  owmgta 
their  superabundanoe,  it  is  hard  to  i>elect,  those  of  George  S.  Hillar i, 
one  of  the  most  highly  cultured  writera  in  New  Eoghnd ;  cl 
Henry  T.  Tuckcnnanfi,  author  of  Tlumgkts  on  the  Potts,  ul  elepat 
but  sentimental  essayist ;  of  E.  P.  Whipple,  a  critic  who,  aecordiqgu 
Mr  Oriswold,  combines  "  the  atren^  of  the  Areopaffitieenn^v* 
liveliness  of  the  Spectator"  (!) ;  of  Margaret  Fuller  D'Oasoli,  tpnj 
codoua  tingtiist^  translator  of  Eckermann'a  Cmoeraa/wtf  t^y* 
OoeUu,  herself  a  brilliant  converaationaliat  and  somewhat  dcady 
tranaoendentalist  and  advocate  of  the  superiority  of  womea  to  ba; 
the  always  lively  reviews  of  Mr  LoWSU,  with  nomeron  ^Y^^ 
the  North  Ameriean  and  AUantic  iZwietw,— may  be  rdened  to.  TJ 
these  we  should  add  the  diacriminatang  **  Essays  on  Roeot  h^ 
Poets"  contributed  to  iSSiT<6Ner*«iron^sr  by  £.  a  StednuB. 

3.  PoLiTB  Litekatube;  of  any  excellence,  in  the  ligMa 
branches  is,  in  the  West,  almost  wholly  a  growth  of  ilse 
present  century.    The  most  widely  and  justly  celebrated  cf 
'  transatlantic  authors  in  this  field,  during  its  earlier  haL^ ' 
was  the  amiable  and  versatile  Wa^ngton  Irving.   Of  "^  ' 
numerous  wiitinga,  we  have  referred  in  last  'sectioo  tc 
those  which  are  directly  historical     The  rest  fall  under 
two  heads,  according  as  they  are  concerned  mainly  viih 
American  or  with  European  themesi    On  the  same  piificip^ 
on  which  Agassiz,  and  Follen,  and  Paine,  even  "^M 
and  Pf  jcstley,  have  been  claimed  by  the  United  States, 
Irving  is  associated  with  the  progress  of  English  li^^ 
ture ;  for  in  virtue  of  his  Scotch  parentage,  and  in  tas 
course  of  four  distinct  and  extended  visits  to  Earope- 
1803-6,  1816-20,  1827-32,  and  1841-46--he  may  be 
said  to  have  become  half  an  Englishman.    His  style  is  :b 
the  main  that  of  the  essayists  of  Queen  Anne,  modified  ty 
the  humour  of  Charles  Lamb ;  and  many  of  his  meet  eifecU^'^ 
sKctchos  of  life,  manners,  and  society  relate  to  the  ^2^ 
hemisphere.    Such  are  his  Histories,  the  Taks  of  a  Trasc^ 
ler,    Bracebridge   Hall,    NewOead   and   Abbots/ord,  tae 
Alhambra,  and  half  of  the  Sketch  Book,     In  reference  to 
those  works — ^the  best  passages  of  which  are  classical— ' 
French  critic  has  said  thai  Irving  describes  all  countnc3 
but  his  own  in'  the  style  of  Addison.     In  others,  hoireTcr, 
and  these  the  earliest  and  latest  bf  his  works,  he  troto  ci 
national  legend  and   scenery  in  a  manner  peculiar  to 
himself.      His  first  literary  efforts,r  which  resulted  in  w 
series  of  papers  entitled  Salma^ndij  were  gently  satin  J^ 
descriptions  of  the  f enures  of  society  ii%  Ajmerican  cit-s. 
The  History  of  New  York]  by  "  Diedrich  Knidterbockef.  "» 
point  of  purw)riginality  his  nuisterpiece,  is  one  w  ^' 
richest  farragoes  of  fact,  fancy,  and  irony  that  ha^®  5^^ 
issued  from  the  press.     In  liter  life,  his  Tottr  of  t^ 
Prairies— The  AdmUures  of  B<mmvilU,  and  A^rui,  tf« 
instinct  with  the  spirit  of  western  diacoveiy  and  advanfeat 
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In  ihis,  as  in  other  points  of  view,  versatility  and  grace  are 
Ilia  prevailing  characteristics.  He  belonged  historically 
to  both  worlds,  and  was  equally  at  home  in  each;  he 
reflected  the  quiet  philosophy  of  the  TaiUr  and  Spectator^ 
adding  to  it  the  pathos  which  dims  the  eye  of  the.  reader 
over  his  "  Wife,"  and  "  Widow  and  Son,"  and  **  Broken 
Heart,"  and '"  Pride  of  the  Village."  He  started  the  vein- 
of  burlesque  that  has  run  through  his  country's  literature, 
but  under  the  restraints  of  taste  and  temperance  that  have 
unfoitunately  been  often  discarded.  The  even  grace  of  his 
manner  often  leads  hasty  critics  to  do  scant  justice  to  the 
range  of  his  sympathy.  His  manly  but  gentle  style  is  at 
home  in  Spanish  history,  English  essay,  and  American 
legend ;  in  the  AUiambra  and  'among  the  slopes  'of 
"  Sleepy  Hollow,"  where,  as  in  the  famous  "  Rip  Van 
.Winkle,"  we  have  some  of  the  earliest  models  of  amuse- 
ment with  gi^ve  faces  and  the  melancholy  parties  of 
pleasure  that  are,  under  various  forms  of  buffoonery,  still 
typical  of  American  humour.    Associated  with  Irving  in  his 

Ing  Salmagundi,  the  name  of  J.  K.  Paulding  deserves  a  distinct 
place  for  the  humorous  vigour  of  his  character  sketches, 
^and  his  vivid  pictures  of  early  colonial  life,  in  the  DuUh- 
vian's  Fireside  and  Westward  Ho!  where  the  features  of 
the  contest  between  the  new  settler?  and  the  aborigines  tfre 
brought  before  us  in  clear  relief.  His  apologue  of  "Bull 
and  Jonathan,"  and  the  thirteen  good  farms  over  whicli 
they  squabbled— founded  on  Swift's  Tale  of  a  Tub — pre- 
sents us,  in  a  satire  which  lies  on  the  border  of  irony  and 
.1  rougher  form  of  wit,  with  an  early  American  view  of  the 
relations  between  his  own  and  the  mother  country. 
Some  of  the  same  themes  have  been  handled  with  superior 
richness  of  illustration  and  force  by  the  greatest,  with  one 

r.  exception,  of  transatlantic  novelists — J.  Fenimore  Cooper 
(1789-1851) — a  man  remarkable  no  less  for  the  somewhat 
defiant  independence  of  his  character,  which  led  him  to 
defend  his  countrymen  in  Europe,  where  he  travelled  from 
1827-33,  and  to  assail  their  foibles  in  America,  than  by 
the  marked  originality  of  his  genius.  His  first  consider- 
able work.  The  Spy,  appeared  in  1821,  and  from  its  fresh 
treatment  of  a  patriotic  theme  obtained  a  European  reputar 
tion.  His  second,  The  Pioneere  (1823),  with  a  vivid  repre- 
sentation of  the  scenery  of  the  author's  early  life,  introducing 
for  the  first  time  his  ever-recurring  hero  the  famous  Natty 
Bumpo,  or  Leather-Stocking,  established  his  place  as  a 
now  actor  on  a  crowded  stage.  Then  followed  §heFilot, 
in  which  he  first  asserted  hia  claim  to  an  empire  since 
indisputably  made  his  own  among  novelists — ^that  of  the 
aea ;  and  somewhat  later  T/ie  Latt  of  the  Mohicans  and 
TJve  Prairie,  in  which  he  asserted  a  similar  sway  over  the 
•'  gardens  of  the  desert "  and  the  bills  of  the  remoter  West 
While  abroad  he  wrote  his  Red  Rover  and  The  Braw--^ 
graphic  tale  of  Venice,  and  flung  on  the  aspersors  of 
his  country  the  Afnerican  in  Europe.  Shortly  after  his 
return  he  issued  his  satirical  assault  on  newspaper  editors 
and  other  delinquents  —  his  Htmieward  Round,  which 
led  him  into  several  actions  for  libel,  in  which  he  claims 
to  have  been  almost  invariably  successful — The  Pathfinder, 
and  Tfu  Deeralayer  ( 1 840-41 ).  The  latter,  perhaps  the  best 
of  the  Leather-Stocking  series,  completes  the  list  of  his 
great  novels ;  to  which  must  be  added  another  important 
work — The  History  of  the  American  Navy — ^published  in 
1830.  There  is  a  certain  severity  about  Cooper's  genius, 
ahoTving  itself  in  a  hardness  in  his  style,  which  restricjbs  the 
range  of  his  readers.  He  wastes  perhaps  too  many  words 
on  descriptions,  is  exhaustive  where  he  might  have  been 
suggestive,  and  his  plots  are  apt  to  be  deficient  in  interest 
— I'he  Red  Rover  conspicuously  excepted.  But,  deducting 
tho  echoes  of  Scott,  to  which  we  have  referred,  he  is 
American  to  the  core  ;  he  needs  no  slang  or  affectation  to 
rfv^tahJish  his  originality,  but  moves  on  liis  own  way  with 


something  like  disdain  of  comment  His  best  descriptions 
— as,  for  example,  those  of  the  prairie  on  fire,  of  the 
"Ariel"  among  the  shoals,  of  the  capture  of  the  whale 
and  the  panther  in  The  Pioneers,  of  the  last  searfight  in 
TTie  Rover,  of  the  regatta  in  TJie  Bravo — are  unsurpassed. 
His  ships  move  over  the  seas  like  things  of  life.  His 
hunters  traverse  the  prairies  with  a  sense  of  possession. 
His  best  characters  are  few ;  but  Natty  Buinpo,  Bob  Yam, 
Nightingale,  Long  Tom  Coffin,  Hetty  Hunter,  and  Brand 
Merideth  are  undying  creations.  The  earliest  American ' 
romancer  of  note,  Charles  Brockden  Brown  (1771-1810),  Brockdav 
who  came  before  the  world  (1797)  in  Alcuin,  a  Dialogut*  ^^^"^ 
on  tlie  Rights  of  Women  (first  of  a  mob  of  tracts  on  the 
same  theme),  set  the  example  on  his  side  of  the  Atlantic  of 
that  love  of  the  anomalous,  fantastic,  and  horrible,  repre- 
sented on  our  own  by  Beckford,  Walpole,  and  Cfodwin, 
and  later  by  Mrs  Radcliffe  and  Mrs  SheQcy.  His  main 
works — Wieland,  Ormond,  Arthur  Mervyn,  and  Edgar 
Iluntly — are  unmistakably  the  productions  of  a  man  of 
genius.  None  are  wanting  in  passages  of  thrilling  interest, 
striking  situations,  and  subtle  .analysis  of  character.  But 
they  dwell  too  prevailingly  on  the  night-side  of  nature — 
on  such  themes  as  insanity  and  somnambulism,  and  all  the 
repulsive  anatomy  of  mental  disease.  Brown's  account  of 
the  yellow  fever  in  Arthur  Mervyn  may  be  compared  with 
the  corresponding  narratives  in  Thucydides,  Lucretius,  and 
Defoe;  and  Wieland's  confession  of  the  m\irder  of  his  wife 
(a  favourite  subject  of  Western  fiction)  is  hideously  vivid  ; 
but  the  author's  plots  as  «  whole  are  wanting  in  method, 
his  bursts  of  passion  are  dulled  by  intervening  tediousness, 
and  his  style  deformed  by  pedantic  circumlocutions. 
Brown  must  be  credited  with  considerable  originality  of  con 
ception,  and  blamed  for  introducing  a  morbid  vein  ot 
thought  His  influence  is  apparent  in  two  novels  of 
Richard  Dana — to  whom  we  have  before  referred — Tom 
Tliomton  and  Paul  Felton,  in  which  a  more  graceful  style 
is  employed  with  almost  equal  vigour  to  illustrate  simUar 
monstrosities  of  character  on  the  basis  of  incidents  almast 
equally  unnatural  Of  the  same  school  are  many  of  the«^ 
sketches  of  Charles  F.  Hoffmann,  as  '*Ben  Blower's  Story  "  Hotfu^ 
of  being  immured  in  a  steam-boiler,  and  the  "Flying' 
Head ;"  but  alongside  of  these  are  others,  as  his  "  Winter 
in  the  West,"  "  Romance  of  the  Mohawks,"  and  "  Adiron- 
dacks,"  that  are  steeped  in  the  fresh  atmosphere  of  the 
green  fields  and  hills.  Hofimann  is  also  the  author  of 
thre^  deservedly  popular  songs,  "Myrtle  and  Steel," 
"Sparkling  and  Bright,"  and  "Rosalie  Clare."  The 
influence  of  those  writers,  along  with  that  of  a  profounder 
analyst,  the  French  Balzac,  is  apparent  in  the  works  of.  ev^ 
the  most  morbid  genius  the  -modern  world  of  letters  has 
known.  Li  the  regions  of  the  strangely  terrible,  remotely 
phantastic,  and  ghastly,  Edgar  Allan  Foe  reigns  supreme* 
For  clearness  of  style,  aptness  of  illustration,  and  subfUty 
of  thought,  he  distances  in  this  field  all  his  predeces^rs 
except  Balzac,  who  in  the  mental  dissecting-room  is  hia 
only  master.  But  while  the  Frenchman  deals  wil^ 
anomalous  realities,  the  power  of  the  American  consists  in 
making  unrealities  appear  natural.  One  of  his  great 
charms  is  his  perpetusd  interest  Confining  his  imagina- 
tion within  limited  bounds  of  space,  he  is  never  dull,  save 
in  his  acridly  jealous  criticisms  and  miserable  attempts  at 
humour.  Criticism  would  hardly  strike  a  line  from  the 
longest  and  perhaps  the  most  thrilling  of  his  pfiltratives, 
that  of  "  Arthur  Gordon  P5nn."  In  fictitious  verisimilitude 
it  is  only  equalled  by  De  Quincey's  "Flight  of  the  Kalmuck 
Tartars."  With  the  "Adventure  of  Hans  Pfaall"  iti  hin 
balloon,  and  the  "  Descent  into  the  Maelstro'm,"  it  is  tho 
obvious  source  of  the  ingenious  pseudo  scientific  romances 
of  Jules  Verne,  which  have  lately  attained  so  wide  a 
popularity.     Poc*s  most  hideous  tales,  as  "  Thuu  art  the 
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Man,*  "Tne  Black  Cat,"  "The  Premature  Burial,"  "The 
Pit  and  the  Pendulum,"  "  The  Cask  of  Araontiliado,"  "  The 
Tell-Tale  Heart,"  are  redeemed  by  their  literary  merits  and 
Uieir  reference,  under  the  form  of  grotesque  circumstances, 
to  dominant  fears  and  passions  of  mankind.  In  the  "  Fall 
of  the  House  of  Usher,"  "Tlie  Domain  of  Arnheim," 
"William  Wilson,"  and  "Ligeia,"  a  more  purely  poetic 
or  deeply  psychological  element  is  added  to  the  horror.  In 
the  "  Murders  of  the  Rue  Morgue,"  "  The  Mysteiy  of  Marie 
Roget,"  "The  Purloined  Letter,"  and  "The  Gold  Bug," 
he  is  on  the  border-land  between  romance  and  reality,  and 
seems  to  prove  himself  in  potentiality  the  prince  of  all 
detectives.  We  shall  have  to  refer  to  him  again  as  a  poet. 
The  super-subtilty  of  Balzac  and  Poe  appears  with  higher 
qualities  in  the  works  of  the  greatest  of  New  Englatid 
romancers,  on  the  whole  the  most  artistic  of -American  prose 
writers,  Nathaniel  Hawthorne.  Of  his  style  it  is  impossible 
to  speak  too  highly ;  for  without  any  of  the  defects  often 
found  in  the  writings  of  his  countrymen,  it  has  a  healthy 
flavour  of  nationality.  It  is  accurate  and  strong,  terse  and 
yet  full,  rich  and  yet  simple,  harmonious,  varied,  and 
suggestive.  These  excellencies  of  form  give  a  fascination 
to  hia  most  ordinary  themto  as  to  his  descriptions  of  scenery 
and  works  of  art  The  only  modem  pictures  of  Italy 
comparable  to  those/  of  Rome  and  her  sculptures  in 
Trans/omuUion  are  Ruskin's  Venice  and  the  finest  stanzas 
in  the  fourth  canto  of  Childe  Harold.  But  Hawthorne's 
scenery  can  seldom  be  disentangled  from  the  mood  of  mind 
in  which  he  views  it,  and  which  constantly  associates  it 
with  some  remoter  purpose  or  underlying  allegory.  Amid 
the  din  of  voices  in  tiie  Custom-house  or  half-buried  in 
the  mosses  of  his  Manse,  walking  along  the  Appian  Way  or 
gliding  down  the  Assabeth,  he  dwells  among  strange 
visions.  The  sea-shore  tells  him  secrets  of  the  past,  and 
the  prattling  village  is  full  of  a  present  sympathy.  But 
the  features  of  nature,  and  life,  and  character  which  he 
loves  to  draw  are  peculiar.  They  are  for  the  most  part 
sombre  and  mysterious ;  not  with  the  sort  of  mystery  that 
attends  unprecedented  events  and  unnatural  marvels,  but 
.rith  the  mystery  which  he  finds  underneath  the  current  of 
common  lives.  One  of  his  prevailing  thoughts  is,  things 
are  not  what  they  seem — he  is  so  fond  of  peering  beneath 
the  surface  of  existence,  that  in  his  pages  it  almost  loses 
.  its  ordinary  reality ;  he  tries  so  constantly  to  look  through 
life  that  he  scarcely  takes  time  to  look  at  it  The 
highest  art  of  all  is  that  which  comprehends  both  as][)ects, 
and,  seeing  the  face  of  nature  as  it  is,  also  penetrates* to  its 
hidden  meanings.  Hawthorne,  on  the  other  hand,  weaves 
his  fictions,  to  borrow  a  phrase  from  himself,  in  "  the 
moonlight  of  romance ;"  and  while  he  admits  that  materials 
for  a  better  book  than  he  has  written  "  lie  scattered  on  the 
page  of  life  open  before  him,  he  has  seldom  stooped  to 
gather  them." 

"  Moonlight,"  he  repeats  in  his  preface  to  the  ScarUt  X,eUer, 
'•  moonlight  in  a  familiar  room,  falling  so  white  upon  the  carpet 
and  showing  all  its  figures  so  distinctly,  making  eveiy  obiect  so 
distinctly  risible,  yet  so  unlike  a  morning  or  noontide  visibility,  is 
a  medium  the  most  suitable  for  a  romance  writer  to  get  acquainted 
with  his  illusive  guests.  The  room  becomes  s  neutral  territory, 
somewhere  between  the  real  world  and  fairyland,  where  the  actual 
and  imaginary  may  meet,  and  each  imbue  itself  with  the  nature  of 
the  other." 

Hawthorne  has  sometimes  abandoned  this  neutral  terri- 
tory, and  given  us  a  few  short  sketches  which  show  that 
he  is  eminently  capable,  when  he  chooses,  of  illustrating 
and  characterising  common  things ;  such,  among  his  minor 
tales,  are  "The  Old  Apple  Dealer,"  "Little  Annie's 
Ramble,"  "  A  Rill  from  the  Town  Pump,"  "  Sights  from  a 
Bteeple,"  "The  Village  Uncle,"  that  well-named  "Buds 
and  Bird  Voices,"  and  "  The  Seven  Vagabonds,"  the  most 
humorous  and  genial  of  his  lighter  pieces.     His  prevailing 


themes  are  drawn  on  a  borderland  or  twilight  between 
two  worlds,  half  real  and  half  ideal ;  faiiy  tales,  in  which 
human  beings  are  the  fairies,  and  are  made  to  point  morals 
of  their  own  histories.     He  haunts  us,  as  he  himadf  ww 
haunted,  by  problems.     Of  the  five  volumes  of  hislasinor 
sketches,  three  at  least  are  filled  with  allegories — riddles, 
some  of  them  hard  to  read,  and  open  to  doubtful  because 
double  interpretations.     "The  Qreat  Stone   Face*  is  a 
noble  piece  of  writing,  apart  from  the  lesson  it  is  intended 
to  convey.     "  Drowne's  Wooden  Image  "  and  "  The  Artist 
of  the  Beautiful "  are  in  themselves  "  beautiful  ezceedinglj." 
The  exquisite  pathos  of  "Lily's  Guest"  and  "Edward 
Fane's  Rosebud  "  lies  on  the  surface.     "  Lady  Eleanor's 
Mantle  "  tells  its  own  stoiy  in  a  parable  of  the  Kemesis  of 
pride ;  but  in  "  Roger  Malvin's  Burial,"  "  The  Wedding 
Knell,'^  "Young  Goodman  Brown,"  and  others,  the  meaning 
is  either  more  intricate  or  more  remote.     Hawtliorae's 
longer  works  are  all  conceived  in  the  same  spirit.    Thdi 
incidents  are  comparatively  few,  and  might  have  easily 
been  condensed  into  one  of  his  shorter  tales ;  which  in 
their  turn  might  easily  have  been  expanded  into  elaborata 
romances — ^what  a  consummate  story,  for  instance,  might 
have  been  reared  on  the  basis  of  "  Rappacini's  Daughter" 
His  forte  lies  m  the  analysis  of  character  and  situations, 
rather  than  the  dramatic  arrangement  of  events.     *'To 
live  in  other  lives,  and  to  endeavour  to  leani  the  secret 
which  was  hidden  even  from  themselves,"  is  the  purpose 
set  before  himself  by  a  character  which  in  one  of  those 
romances  nearly  represents  the  author.     EveiywheFe  he 
seems  to  be  carrying  out  this  purpose,  operating  upon 
some  thiee  or  four  characters,  and  removing  them — as  be 
tells  us  in  the  introduction  to  BlUhedaU — a  little  frr^n  the 
highway  of  ordinary  travel  to  a  theatre  wheri      ifse 
creatures  of  his. brain  may  play  their  phantasmaguhcal 
antics  without  exposing  them  to  too 'close  a  oompariaaa 
with  the  actual  events  of  real  lives.    A  small  group  of 
figures  is  thus  made  to  work  out  some  problem  of  life,  or 
at  least  to  throw  by  their  ideal  actions  a  light  on  va» 
puzzle  in  the  author's  uund.     The  great  question  over 
which,  in  one  form  or  other,  he  peipetuallj  broods,  b  the 
nature  of  evil — the  effect  of  sin  and  error  on  the  soul— 
and  their  relation  to  virtue  and  human  progresa     In  the 
Blithedale  Hcmance^  for  instance,  his  theme  is  that  the 
exaggeration  of  good  may  turn  to  evil.     This  almost  pain- 
fully-mjpute  anatomy  of  four  lives,  reUeved  by  passagjescf 
delicate  description  and  a  few  scenes  of  thrilhng  power,  is 
designed  to  ^ow  the  blighting  efibcts  of  a  one-sided  idea, 
even  though  It"^  assumes  the  guise  of  a  benevolent  impube, 
when  it  overrides  private  and  personal  claims.     In  Trafa- 
formation,  or  ike  Romance  of  Monte  BeAt,  a  conception  in 
some  respects  the  converse  of  this,  is  wrought  out  of  richo 
materials ;  and  we  are  taught  to  appreciate  the  possibilities 
of  good  that  there  may  be  in  evil,  by  the  effect  which  an 
impulsive  crime  has  in  inspiring  a  simple  instinctive  natore 
with  a  stronger  life.     The  Scarlet  Z^ter,  which  is  at  once 
the  most  solid  and  the  subtlest  of  the  author's  works, 
illustrate  the  fatal  influence  which  a  single 'sin  exerts  on 
all  the  persons  whom  it  involves ;  but  unlike  the  Blithedale 
RoTnance,  which  is  a  dismal  tragedy,  it  ends  with  a  magnifi- 
cent  triumph  of  expiation.     "Die  Scarlet  Letter  appears  to 
us  to  be  the  best  analytical   novel  of  this  century,  the 
nearest  approach  to  it  in  artistic  finish  and  pyschological 
penetration  being  Goethe's  Elective  Afflnitiee.     The  House 
of  the  Seven  Gables  has  more  variety,  and  mixes  humour 
with  its  pathos  ;  but  the  web  of  this  last  romance,  which 
has  for  its  moral  the  malign   influences  which  may  be 
transmitted  from  one  generation  to  another,  is  woven  of 
thinner  threads.     Hawthome*a  Protean  genius  is  a  power 
in  American  thought.     His  influence  as  a  teacher  and  an 
artist  is  still  crescent  among  the  contemporazies  '- m 
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whom  liQ'Ik^s, lately  passed.  His  symbolic  yet  real  cha- 
racters—-Hest^t  and  Pearl  by  the  forest  brook ;  Dimmesdale 
by  tbe  scaffold, _^^^  the  red  morning  upon  his  brow;  the 
dead  Judge  sitting  with  his  watch;  the  Cleopatra  c^  Brook 
Farm  plunging  in  the  pool;  Miriam  and  Hilda,  and 
Donatdlo  the  Faun— «ie  stamped  in  letters  of  fine  gold  on 
the  pages  of  his  country's  literature,  and  the  music  of  his 
quiet  sentences  yet  lingers  on  the  ear  of  strangers  as  of 
friends.  But  his  name  remains  as  a  warning  as  well  as  an 
example.  In  one  sense  he  was  a  patriot,  glorying  in  the 
great  deeds  of  his  country's  past  Of  this  feeling  the 
"  Gray  Champion  "  and  "  Howe*^  Masquerade"  give  suffi- 
cient evidence.  At  the  close  of  the  last  he  writes,  as  we 
may  fancy  with  a  grim  Puritan  smile :  "  On  the  anniver- 
sary night  of  Britain's  discomfiture  l^e  ghosts  of  the 
ancient  governors  of  Massachusetts  still  glide  through  the 
portals  of  the  Province  House."  But  as  a  politician  he 
wrecked  himself  with  the  democratic  party.  He  looked 
upon  slavery  as  "  one  of  those  evils  which  Providence  does 
not  leave  to  be  remedied  by  human  contrivances."  He 
had  no  sympathy  with  the  abol  tionists,  and  at  least  a  half 
sympathy  with  the  planters.  **  As  regards- human  progress," 
he  wrote,  "  let  them  believe  it  who  can ;"  and  in  the  pre- 
face to  his  last  completed  work,  as  his  ezcuSe  for  laying 
the  scene  in  Italy, — '*  There  is  in  our  country  no  shadow, 
no  ambigui^,  no  mystery,  no  picturesque  and  gloomy 
wrong."  "Komance  and  poetry,  ivy,  lichens,  and  wall- 
flowers, need  ruin  to  make  them  grow."  Hawthorne  lived 
to  see  the  beginning  of  what  he  could  only  regard  as  ruin : 
he  did  not  Uve  to  see  his  country  rising  stronger  after 
a  great  struggle  with  a  gloomy  wrong. 

1  ;<v<j.  Oliver  Wendell  Holmes,  the  accomplished  physician  of 

Harvard,  better  known  as  a  humourist  and  author  of 
occasional  verses,  has  contributed  to  psychological  romance 
two  remarkable  volumes :  JEUie  Venner  and  The  Guardian 
Angel  The  former,  and  more  striking  of  the  two,  is  a 
weird  tale  of  destiny,  dwelling  upon  the  idea  of  transmitted 
qualities  in  a  manner  which  suggests  comparison  with  Ths 
House  of  the  Seven  Gables  ;  but  Holmes's  story  has  a  more 
incredible  plot,  the  chief  character  being  a  sort  of  sprite, 
having  mjrsterious  relations  to  the  animal  world,  a  snake- 
charmer,  herself  half  a  snake  (as  Donatello  in  Transforma- 
tion 13  half  a  faun),  like  the  Lamia  of  tradition  and  Keats, 
but  endowed  with  the  graces  of  Undine.  The  vigorous 
sketch  of  the  hero  Langdon,  with  which  the  book  opens,  is 
impaired  by  the  somewhat  obtrusive  manner  in  which  he 
is  vaunted  as  a  type  of  the  Slue-blooded  or  Brahmin  caste 
of  New  England.  The  same  pathological  treatment  of 
human  nature  pervades  The  Guardian  Angel,  which  turns 
partly  on  mysterious  physical  and  psychical  affinities.   The 

'l.  Margaret  of  Sylvester  Judd,  a  Unitarian  clergyman  of 

Maine,  belongs,  by  virtue  of  some  of  the  problems  with 
which  it  deals,  to  the  category  of  metaphysical  novels. 
This  work  of  decided  genius,  to  which  a  just  tribute  is 
paid  by  Mr  Lowell  in  his  Fahle  for  Critics,  has  hardly 
attained  the  popularity  it  merits,  owing  to  the  slender  cha- 
racter of  the  plot,  and  the  frequency  of  the  dissertations 
by  which  the  author  endeavours  to  impress  his  own  views 
of  society,  art,  and  religion.  But  it  is  a  powerful  picture 
of  the  more  ideal  sides  of  New  England  life;  the  character 
of  Margaret  and  Chilion  are  permanent  types,  and  the 
whole  book  is  extremely  fresh  and  original     The  most 

Dtlirop.  genuine  successor  of  E^wthome  is  Theodore  Winthrop, 
•who  left  a  counting-house  in  New  York  for  an  adventurous 
life,  and  fell  at  Great  Bethel  in  1861  in  his  thirty-third 
year.  His  best  novel,  Cecil  Dreeme,  teems  with  life-like 
characterisation,  bathed  in  a  poetic  element  of  mystery ; 
and  John  Brent,  the  next  in  merit,  is  a  graphic  sketch  of 
romar.tic  incidents  in  the  Far  Wes^  diawn\fn>m  ]u8  own 
experience. 


Of  tales  evincing  talent  there  is  ,a  plethora ;  thry  lie  on  the  Minor 
shelves  of  the  libraries  "thiok  as  the  leaves  on  Vallombroaa."  nt^vtUst 
Among  those  worthy  of  nots  are  the  pictures  of  Soothom  society 
by  W.  O.  Simma,  whose  fertile  brain  is  said  to  have  produced  fifty 
volumes  in  twenty  years ;  Tk$  Bee  MurUert  and  other  narratives  of 
the  south-west,  by  T.  R  Thorpe  of  Baton  Rouge ;  John  Ncal's 
Jiachel  Dyer  and  IttUh  Elder:  the  classical  romances  of  Ware, 
ZvMlMt  and  Prcbus  and  Julian;  Mrs  £.  O.  Smith's  Indian 
XemifUacences ;  Tke  Idntooods,  Hope  Leslie,  and  other  philan- 
throphic  tales  of  New  Englwd,  by  Miss  Sedgwick  ;  Mrs  LfdiA 
Child's  Bobomok,  and  her  J*hilothea,  a  romance  of  Pericles  and 
Aspasia,  somewhat  too  sentimental  in  its  style,  and  not  free  from 
anachronisms  ;  with  the  anti-slav^  i>icture8  represented  by  Mrs 
Stowe*8  Unele  Tom,  a  book  which,  inspired  by  oratnajy  talent  and 
'written  in  an  earnest  spirit,  dwea  its  success  to  the  air  of  simple 
narration  which  pervades  it,  and  its  having  the  ag^pvssivo  stren^ 
of  a  political  pamphlet  appearing  at  the  right  time  m  harmony  vith 
tlia  passion  on  one  side  oi  an  impending  struggle.  The  light  but 
graceful  and  often  incisive  sketches  of  N.  P.  Willis  take  a  some-  Will  is. 
what  higher  rank.  A  rapid  writer,  but  at  his  best  a  brilliant  , 
colourist,  his  fertile  fancy  has  been  employed  in  almost  all  the 
countries  of  *£urope,  and  in  his  own,  in  prose  and  verso,  with  more 
than  average  success.  His  FeneUlinos  by  the  Way  and  FeepU  I 
have  Met  are  among  the  most  agreeable  of  books  for  a  leisure  hoiir ; 
his  descriptions  are  always  interesting  as  well  as  accurate^  and  his 
characters,  grave  and  gay,  are  generally  life-Uke.  His  picture  of 
the  Indian  girl,  Nunu,  in  the  Inklings  of  Adveiniwre,  is  fascinating 
and  vivacious  enough  to  be  worthy  of  a  higher  artist 

Books  of  Tbavel,  amon^  which  those  of  Mr  Willis  hold  a  Travels 
respectable  place,  superabound  in  the  Uteratnre  of  the  Wejt. 
Nine-tenths  of  the  literary  men  of  America  have  crossed 
the  Atlantic,  and  nine-tenths  of  those  who  have  done  so  ha^e 
published  their  impressions  of  the  Old  World,  with  every 
variety  of  gooA  and  bad  taste,  from  the  Old  Some  to  the 
Innocents  Abroad,  After  that  of  his  birth-,  an  American 
author's  travels  are  the  first  essential  of  his  being.  We 
may  next  predict  his  praise  of  Italy,  his  half  satirical  half 
curious  view  of  England,  and  his  wonder  at  the  Pyramids. 
Of  the  multifarious  descriptions  of  Europe  to  which  this 
habit  has  given  birth,  the  worthiest  of  n^e  are  those  of 
Hawthorne  and  Emerson,  of  Story  and  Cheever,  and 
Curtis's  Nile  Notes.  In  the  **  Lotus  Eating  "  of  tiie  last 
named  we  have  pleasing  reminiscences  of  «the  watering- 
places  of  his  own  conntiy.  But  the  most  interesting 
records  of  western  scenery  are  those  of  Fremont;  Win- 
throp's  Canoe  and  Saddle,  and  Life  in  th4  Open  Air;  and 
the  numerous  ret&arkable  "Excursions"  of  Emerson's 
leading  pupil,  H.  D.  Thoreau — ^his  "  Maine  Woods,"  "Cape 
Cod,"  and  "Merrimack;"  with  the  vacation  voyage  to. 
Cuba  of  the  younger  Dana. 

4.  A  leadin(  feature  of  transaflailtio  Jftenisare  is  its  rTiunorou* 
HuKOTJB.  Hnmour  is  a  word  of  many  meanings:  it  writers. 
begins  on  the  low  level  of  any  laughter-provoking  absurdity, 
and  rises,  as  in  the  speeches  of  Lear's  Fool,  to  a  tragic 
height  In  the  Greek  classics  it  shows  itself  in  the 
Rabelaisian  exuberance  of  Aristophanes  or  in  the  So^ratio 
irony :  in  the  English  we  have  an  even  more  subtle  appre- 
ciation of  the  curiosities  of  character,  and  a  deeper  sense 
of  the  contradiction  or  conflict  between  the  higher  and 
lower  phases  of  human  nature.  In  Sterne  and  Fielding, 
as  in  Ben  Jonson,  we  have  every  man  in  his  humour.  Sa 
developed  in  America,  this  quality  of  tiie  mind' seldom 
penetrates  to  the  under-currents  of  life;  its  insight  is  clear  . 
bnt  not  profound ;  it  relies  mainly  on  exaggeration,  and  a 
blending  of  jest  and  earnest  which  has  the  effect  of  singing 
comic  words  to  a  sad  tune,  or  teUing  a  prepostennu  story 
with  a  grave  face.  Mr  Lowell  makes  ns  laugh  by  his 
description  of  a  negro  "  so  black  that  charcoal  made  a  chalk 
mark  upon  him,"  and  of  a  wooden  shingle  "painted  so  like 
marble  that  it  sank  in  the  water."  Mr  Browne  (Artemus 
Word)  excited  the  same  sort  of  laughter  by  his  reTuark  iu 
pointing  to  a  hill  daubed  on  his  canvas, "  tide  highest  part 
of  this  mountain  is  the  top.'*  In  both  cases  there  js  a 
surprise,  excited  in  the  one  by  a  fa-sehood  plausibly  pre- 
tending to  be  the  truth,  in  the  other  by  a  truism  asserting 
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Hself  ks  a  noveltj.  Similarly,  when  Hie  latter  writer, 
among  his  anecdotes  of  the  conscription,  tells  ns  that  ^'  one 
young  man  who  was  drawn  claimed  to  be  exempt  becanse 
he  was  the  only  son  of  a  widowed  mother — ^who  supported 
him,"  the  amusement  is  all  in  the  unexpected  turn  of  the 
last  throe  words.  In  contradistinction  to  this,  the  humour 
of  Don  Quixote,  of  Falstaff,  of  Unde  Toby,  of  Major  Bath, 
of  the  Ticar  of  Wakefield  and  Sir  Roger  de  Coverley,  of 
Major  Pendennis  and  Bishop  Blongiam,  eonsists  in  its 
trutL  What  these  people  do  or  say  never  surprises  us. 
It  is  absurd  as  a  great  part  of  human  life  is  absurd,  and, 
laughing  at  them,  we  feel  we  are  laughing  at  somethLag  in 
ourselves.  The  best  recent  instances  of  this  higher  kind 
of  humour  which  American  literature  affords  are  tOxbe 
found  in  Washington  Irving,  in  Mr  Lowell's  Biglow 
Paper$  (to. which,  as  a  considerable  national  poem,  we 
shall  have  to  revert),  in  passages  of  Mr  LOngfeUow's 
Kavanagk^  in  Mr  Hawthorne's  Seven  Gdblea  and  Seven 
Vagahondsy  and  in  the  prose  and  verse  of  Dr  Holmes.  In 
his  three  pleasant  volumes,  Hie  Autocrat^  The  ProfeseoTf 
and  The  Poet  at  the  Breakfaet  Table,  there  is  much  that 
might  have  been  omitted,  more  that  should  have  been 
compressed.  They  contain  too  many  jokes,  good,  bad, 
and  indifferent^  and  are  tainted  here  and  there  with  what 
we  must  be  excused  for  regarding  as  New  England  slang. 
But  they  are  pervaded  by  a  gemaJ  glow  of  kindly  sym- 
pathy, and  they  exhibit,  with  a  quaint  mannerism — ^pot 
without  its  attractions — ^peorsonages,  and  ntuations,  and 
sentiments  which  we  recognise  as  at  once  odd  and  real  Dr 
Holmes's  works  have  frequent  reflections  of  Montaigne  and 
Burton,  and  the  I/'octes  AmbronafioB;  he  mixes  pathos  and 
whimsicality  after  the  manner  of  Lamb  and  Sterne.  His 
humorous  verses,  the  best  known  of  which,  "  Daily  Trials," 
Evening,  by  a^  Tailor,"  and  the  "  Music-grinders,"  inevi- 
uibly  recall  the  drolleries  of  Hood  E^  genius  has, 
nevertheless,  an  ori^al  vein,  less  mellow,  but  at  its  best 
as  genuine  as  that  of  his  older  masters.  Several  of  the 
miscSellaneous  papeis,  essays,  and  periodicals  belonging  to 
the  earlier  years  of  the  century,  as  Salmagyndi^  Tlie 
TalisTnan  of  Bryant  and  Verplanck,  The  OHpadiana  of 
W.  G.  Clarke,  and  the  Sparrdu)  Graea  Papers,  are  fre- 
quently enlivened  by  sparkles  of  wit  and  evidences  of 
keen  discrimination.  In  others  we  trace  the  germs  of  a 
vicious  style  which  threatens  to  degrade  the  lifter  liteia- 
ture  of  the  States.  The  Charcoal  Sketches  of  Joseph  Neal 
'—which  might  be  entitled  CpmicalKies  of  the  Mississippi 
-—are  among  the  earliest  examples  of  the  habit  of  playing 
with  slang  terms  chaiactaristio  of  his  successois.  An 
author  who  relies  for  effect  on  giving  his  imaginaiy 
personages  such  nicknames  as  ''  Dawson  Dawdle,"  "  Peter 
Ploddy,"  "  Tippleton  Tipps,"  and  «  Shiverton  ghanks,"  is 
more  likely  to  be  the  cause  of  wit  in  others  than  the  source 
of  humour  himself.  During  the  last  generation  in  America 
the  anxiety  to  be  national  has  led  many  of  her  minor 
authors  to  make  themselves  ridiculous.  To  avoid  walking 
like  Eng^iishmen,  they  have  gone  on  all-fours ;  to  escape  the 
imputation  of  Anglo-Saxon  features,  they  have  painted 
their  faces  with  ochre  and  put  ear-rings  through  their 
nostrils;  forsaking  the  speech  of  Addison  and  Steele,  they 
hfl;ve  expressed  themselves  in  an  unseemly  jargon  of 
strange  tongues.  Of  this  mocking-bird  humour  the  most 
legitimate  ^rm  is  that  of  the  Biglow  Papers,  where  the 
New  England  dialect  is  employed  with  effect  to  give  voice 
to  the  sentiments  of  that  district  of  the  country  during  the 
national  struggle,  on  one  side  of  which  it  took  the  lead 
A  similar  justification  may  be  put*  forward  in  behalf  of  the 
Oalifomian  peculiarities,  which  are  perhaps  not  too  promi- 
nent in  the  often  really  humorous  pieces  of  Bret  Harte. 
The  mixture  of  two  dialects  in  the  Breitmann  Ballads  is  a 
bolder  lioenee,  though  for  the  best  of  these  Mr  Leland 


may  plead  the  wide^read  ose  of  the  jumgniL  speedi,  and 
the  original  success  of  a  drollery  .which  has  only  beooi&e 
tiresome  from  his  not  knowing  when  his  readers  have  had 
more  than  enough  of  .it  ^e  parodies  of  Mr  Browne 
(Artemus  Ward)  are  open  to  the  same  criticism.  The 
writer  was  a  man  of  wit  and  talent^  and  therefore  ^is 
writings  are  amusing.  They  are  good  specimens  of  the 
worst  style  of  satire :  for  the  wit  that  relies  on  bad  spelling 
is  almost  as  false  as  that  which  consists  in  bad  language. 
In  vindication  of  the  "  Showman,"  it  miist^  however,  be 
observed  that  his  sarcasm  is  generally  directed  against 
mean  or  ridiculous  things.  But  his  example  haa  paved, 
for  those  who  have  caught  the  trick  of  his  phrase  and 
who  are  unrestrained  by  his  good  feeling  and  good  dense, 
on  easy  descent  to  the.  lowest  form  of  light  literatur^^ 
that  which  panders  to  the  vice  of  moral  scepticism  and 
tjirives  on  the  buffoonery  of  making  great  and  nol^a 
things  appear  mean  or  ridiculous.  The  names  of  those 
who  habitually  feed  on  mental  garbage  should  be  left  to 
sink  into  the  oblivion  from  which  they  have  unfortn-^ 
nately  emerged  It  is  painful  but  necessary  to  observe' 
that  some  of  the  more  considerable  writers  and  thinkers  id 
the  New  World  are  apt  to  condescend  on  occasion  to  this 
burlesque  way  of  writing.  American  light  literatore 
bristles  in  puns  which  are  at  best  the  "  arb  aba*  of 
wit.  Of  these,  Mr  Lowell  (a  severe  critic  of  everything 
English)  has  made  the  worst — "  Milton  is  the  only  man 
who  has  got  much  poetry  out  of  a  cataract — and  th&  was 
a  cataract  in  his  eye."  Mr  Leland,  the  next  wotst^  in  his 
book  of  travels — *'  If  a  thing  of  beauty  be  a^cn^  foir  evei^ 
as  the  American  said  of  his  handsome,  scolding  wife^  then 
the  donkey  boys  of  Cairo  axe  the  most  jaw-ons  and 
beautiful  creatures ;  for  the  sonn^  of  their  ToiiKB  dnetb 
not  up."  Eccentricities  of  this  sort,  with  the  graw 
irreverences  which  intrude  themselves  even  into  the 
pulpits  of  the  West,  should  be  universally  discredited  as 
blasphemies  against  the  Jrst^  principles  of  tasta  They 
are  as  ''  flat,  state,  and  unprofitabla-"  as  the  ccmtortions  df 
a  wearied  clown.  True  humour— es  ever  'in  our  classics 
— miist  go  hand-in-hand  with  seriousness ;  it  must  never 
forget  thai  behind  the  comic  there  is  a  tragic  element  in 
human  life.  The  mere  "farce"  is  contemptiUe^  becanse 
it  is  as  unnatural  as  the  expression  of  a'countenance  dis- 
torted by  a  continual  grin.  In  f orgetfnlness  of  this  Mas 
the  greatest  danger  of  the  recent  Hterature  of  America, 
aikd  we  can  only  trust  to  the  higher  intellectual  inatindi 
and  tendencies  of  the  age  to  detect  and  resist  it 

2Cw«Nxw  England  Tbansoendbntalism. — ^Beli^ooythe  '?.Abii^ 
first  motive  power  of  thought  in  America,  has  oonrinued 
to  fl6w«  both  in  its  old  cluinnel — that  of  the  orthodox 
Puritanism  which  came  down  from  Eliot  and  Edwards 
through  Dwight  to  Hodge  and  the  Princeton  Essays— and 
in  another,  that  of  the  new  forms  of  faith  advocated  by 
W.  E.  Channing;  and  with  gravely  heterodox  modifica- Ossi^ 
tions  by  Theodore  Parker.  OriticiBm  of  Channin^s 
theological  position  is  apart  from  our  purpose  here.  He 
claims  notice  in  a  review  of  literature  by  the  vigour  of 
his  conceptions  and  his  graceful  and  'correct  exprttdon  of 
them.  His  earliest  considerable  essay,  the  Morcd  Argm- 
ment  against  Calvinism,  one  of  the  best  known  of  \ss 
numerous  controversial  works,  indicates  by  its  title  his 
prevailing  attitude.  He  relied  through  life  on  a  prior. 
moral  arguments,  and  employed  them  as  his  engines  of 
attack  against  all  persons,  institutions,  or  practices  that 
offended  his  rigid  sense  of  justice  or  his  enthusiastic 
benevolence—*.^..  Napoleon  I.,  War,  and  Slavery.  A 
generous  indignation^  against  wrong,  and  keen  pfsctical 
sense  of  the  duties  of  life,  are  more  conspienons  in  his 
writings  than  speculative  power;  but  his  insig]^  into  the 
politi(^  position  of  psurties  and  the  probabHilgr  of  fatve 
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conflicts  is  remarkable.  Though  at  variance  with  the 
older  creeds  bf  Christendom,  Channing's  ^vritings  are 
everywhere  marked  by  a  reverential  spirit,  and  not  un- 
frequently  by  a  touch  of  asceticism  inherited  from  the 
Puritan  days,  whose  abstract  doctrines  alone  he  proposed 
to  modify.  On  the  other  hand,  he  admired  the  higher 
forms  of  Art,  and  in  his  eloquent  essays  on  Self-culture 
anticipated  much  that  has  beau  said  more  recently  by 
Emerson.  He  loved  beauty  as  well  as  virtue  for  itself, 
and  his  style,  except  on  rare  occasions,  is  free  from  the 
defects  of  taste  so  frequent  in  the  writings  of  his  con- 
temporaries. His  reviews  of  Milton  and  Pcnelon  abound 
in  passages — as  the  picture  of  religious  peace  in  the  latter 
— which  exhibit  the  delicacy  and  the  breadth  of  his 
sympathies.  Theodore  Parker — unlike  Channing — assails 
the  whole  basis  of  the  old  thpology,  and  frequently  errs 
from  arrogance  and  impetuosity.  Ke  had,  perhaps,  a 
more  powerful  bnt  a  less  highly  cultivated  mind.  He 
was  a  pupil  of  the  transcendental  movement  of  N^w 
England,  to  which,  because  of  its  influence  on  literature 
and  its  association  with  the  most  original  thinker  of  the 
New  World,  we  must  accord  some  space. 

In  the  early  years  of  this  century  the  mental  philosophy 
of  the  West,  beyond  that  which  was  a  handmaid  to  the 
Calvinistic  theology,  was  limited  to  commentaries  on  Locke 
and  Brown  and  the  eclecticism  of  Cousin,  when  the  repub- 
lication of  Sartor  Resartus^  and  the  works  of  the  German 
idealists  which  it  introduced,  gave  life  and  voice  to  a  new 
iutellectual  world.  Ideas  which  filter  slowly  into  English 
6oiI  and  abide  there  for  a  generation,  flash  like  comets 
through  the  electric  atmosphere  of  America.  Coleridge  and 
Carlyle  were  hailed  as  prophets  in  Boston  while  their  own 
countrymen  were  still  examining  their  credentials.  The  rate 
of  this  transformation  was  surpassed  by  its  thoroughness. 
The  converts  put  their  teachers  to  the  bluSh ;  and  in  recoil 
from  solid  Scotch  psychology  and  practical  iDaterialism, 
rushed  to  the  outer  verges  of  idealism,  mysticistn,  and  pan- 
theism. '  Their  quarterly  magazine,  the  Dicdf  during  l^e 
sjiace  of  four  years  repp&sented  their  views  throughout  four 
▼olames  of  miscellanoous  merit  The  Vial  is  a  pantheon 
from  which  only  Calvinists  and  Utilitarians  are  excluded, 
where  the  worshippers,  Parker,  Fuller,  Alcott,  and  a 
host,  meet  and  sing  hymns  to  Confucius,  Zoroaster, 
Socrates,  Qoethe,  Tieck,  and  Kichter,  set  to  German 
music;  and  pass  from  antiquated  laudations  of  Homer 
and  Shakespeare  to  friendly  recognitions  of  new  heresies ; 
from  thoughts  on  labour  to  puffs  of  poetasters;  from 
Hindoo  mythology  and  Chinese  ethics  to  19th  century 
truisms  about  progress  and  union,  prudence  and  humanity; 
from  soaring  among  the  heights  of  a  modem  religion  of 
beauty  to  raking  among  the  tangled  /oots  and  dead  leaves 
of  a  second-hand  Orientalism.  But  those  vapours  of  ideal- 
Ism  might  have  soon  faded  into  the  light  of  common  day, 
bad -not  all  their  best  aspirations  been  concentrated  and 
vitalised  by  Mr  R.  W.  Emerson.  His  first  oration,  delivered 
at  Cambridge  thirty-five  years  ago^the  refrain  of  which  is 
the  independence  of  American  literature — is  referred  to  by 
recent  critics  as  a  landmark  in  the  annals  of  their  country. 
In  this  discourse — as  in  the  six  volumes  through  which  the 
author  enforces  the  same  conceptions — there  is  scarce  any- 
thing of  which,  taken  separately,  we  need  fail  to  trace  the 
pedigree.  Fichte  had  many  years  before  spoken  in  the 
same  strain  of  the  vocation  and  nature  of  the  scholar;  the 
view  of  science  comes  from  Swedcnborg  and  Schelling;  and 
the  dignity  of  labour  from  Carlyle.  The  originality,  as  is  the 
case  with  the  author's  whole  system  of  thought,  is  in  the 
combination — which,  it  may  be,  is  the  only  kind  of  origin- 
ality now  possible.  Uis  position,  as  far  as  it  is  tenable, 
illustrates  the  fact  that  the  divisions  of  philosophy  are  being 
ccntiauallv  altered  as  M  pystems  form  affinities  with  new 


beliefs  and  historical  conditions.  Mysticism  in  the  Now 
World  .Txas  been  combined  with  the  opposite  extravagances 
of  Mount  Lebanon  and  Oneida  Ci-eek,  but  it  has  been  dis- 
tihguished  from  idealism  proper  by  its  exaltation  of  emotion 
above  reasoning.  Mr  Emerson,  defining  transcendentalism 
as  '*  the  saturnalia  of  faith,"  differs  from  the  older  mystics 
in  his  absolute  rejection  of  all  external  authority,  his  almost 
arrogant  confidence  in  the  sufficiency  of  the  inner  light,  and 
his  new  American  preference  for  the  active  to  the  passive 
sides  of  life.  He  has  an  historical  sympathy  with  the  un- 
satisfied aspiratiors  of  all  ages,  with  the  day-dreams  of 
restlessness  in  search  of  rest  that  inspired  the  quest  of  the 
Sangreal,  and  led  the  monks  to  Christianise  the  eastern 
Nirvana;  that  laid  out  Brook  Farm  in  Massachusetts,  and 
gave  Novalis  and  Newman  back  to  the  fold  of  Rome:  but 
he  will  not  be  drawn  by  them  into  any  church  with  walls. 
All  religions  are  to  him  "  the  same  wine  poured  into  dif- 
ferent glasses."  He  drinks  the  wine,  and  tries  to  shatter 
the  glasses.  His  unflinching  scepticism  pierces  the  armour 
of  all  definite  dogmas,  while  he  entrenches  himself  behind 
an  optimism  like  that  of  Spinoza.  Mysticism  has  in  the 
main  been  fatalistic  As  a  developed  system,  its  natural 
home  is  in  the  East;  where  the  influence  of  great  imiform* 
ities  of  soil  and  dunate  have  only  in  recent  years  been 
partially  counteracted  by  the  conquering  acfivitica  of  an 
energetic  race.  Beneath  her  burning  sun  and  surrounded  by 
her  tropic  vegetatioUi  the  mass  of  men  were  overwhelmed 
by  a  sense  of  their  insignificance,  and  this  feeling  of  sub* 
jugation  was  intensified  by  absolute  forms  of  government. 
The  same  listlessness  which  permitted  a  secular  and 
priestly  despotism,  led  its  victims  to  welcome  the  idea  of  a 
final  absorption  of  their  individuality.  Their  philosophical 
ambition  was  to  pass  into  the  framework  of  a  gigantic 
nature,  to  be  "  rolled  round  the  earth's  diurnal  course  with 
rocks  and  stones  and  trees."  There  is  a  relic  of  this  spirit 
in  the  drapaiuc,  diro^eio,  and  vp^fj^ta,  which  are  the  aims  at 
once  of  the  Epicurean  and  Stoic  systems;  but  the  doctrines 
of  passive  obedience  had  been  banished  from  Greece  as 
early  as  the  overthrow  of  the  Pythagorean  institute.  They 
revived  in  the  dark  and  middle  ages,  when  the  church  took 
upon  itself  the  task  of  legislating  for  the  intellect;  and 
even  the  precursors  of  the  Eeformation  were  possessed 
with  an  almost  oppressive  sentiment  of  resignation. 
The  reproduction  of  the  Oriental  spirit  in  America,  in  so 
far  as  it  is  genuine  and  not  the  mere  expression  of  a  love 
of  far-fetched  quotations,  may  be  attributed  to  external 
influences  in  'some  respects  comparable  to  those  which 
weighed  on  the  inhabitants  of  ancient  India.  In  the 
Western,  as  formerly  in  the  Eastern  World,  nature  still 
struggles  to  assert  her  old  supremacy^  and  threatens  to 
domineer  over  men's  minds  by  the  vastness  of  her  empire. 
But  in  other  respects  the  conditions  are  reversed.  In  place 
of  stagnation  and  uniform  although  magnificent  decay,  we 
have  to  deal  with  the  manifold  progress  of  19th  century 
civilisation  in  a  land  where  every  one  is  more  or  less 
inspired  by  the  resolve  of  the  modem  mariner  with  an 
ancient  name  to  "sail  beyond  the  sunset"  in  purauit  of 
fresh  adventures;  where  the  energies  of  the  individual  are 
in  constant,  and  in  the  long  run  triumphant,  struggle  with 
all  that  tends  to  restrict  the  full  sweep  of  lus  arm  or  to 
retard  the  freest  activities  of  his  mind.  Where  every  moon 
sees  i^w  forests  felled,  new  rivers  crossed,  new  fleets  built, 
new  tribes  amalgamated,  new  discussions  raised,  and  new 
problems  solved,  mysticism,  if  it  exist  at  all,  must  take 
on  a  form  very  diff'erent  from  that  handed  down  from  the 
East  of  3000  years  ago  to  the  Alexandrians,  and  trans* 
mitted  to  the  European  ages  of  implicit  faith  by  the  pseudo 
Dionysius.  Mr  Emerson  strikes  the  key-note  of  the  dif- 
ference when  he  writes,  "  Feudalism  and  orientalism  had 
long  enough  thought  it  majestic  to  do  nothing ;  th*^  roodera 
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majesty  consists  in  work.*'^  Retaining  fi^om  the  mystics  his 
belief  in  the  supremacy  of  the  higher  emotions,  he  substi- 
tutes for  a  religious'  creed  an  idealised  view  of  modem 
physical  science. .  His  combination  of  stem  practical  recti- 
tude with  an  ideal  standard  is  his  point  of  contact  with 
Puritanism,  A  phivalric  nobility^  in  which  beauty  and 
goodness  are  blended,  is  at  once  the  goal,  the  sanction,  and 
the  motive  of  his  ethical  8)rstenL  Praise  of  the  virtue 
which,  transcending  all  prudence  and  disdaining  all  conse- 
quenceSy  is  its  own  reward,  is  the  refrain  of  his  moral 
monologue.  His  severe  censure  of  Goethe's  artistic  indif- 
iferentism  recalls  the  age  when  the  Bible  and  theological 
commentaries  were  regarded  as  the  sum  of  honest  literature. 
He  writes  of  our  great  dramatist  in'  the  spirit  of  the  men 
who  closed  the  theatres:  "  He  was  the  master  of  tiie  revels 
to  mankind ",j— a  sentence  far  removed  from  the  spirit  of 
modem  art-worship.  But  those  which  follow,  protesting 
against  the  opposite  extremes  of  austerity,  indicate  his 
divergence  on  the  other  side  from  the  old  faith  of  New 
England, 

Mr  Emerson  is,  wo  believe,  most  widely  known  in  this 
country  by  his  Representative  Men:  by  no  means  the  most 
satisfactory  of  his  works.  A  series  of  generally  acute  .criti- 
cisms, pervaded  by  no  well-marked  ethical  idea,  it  leaves 
on  the  mind  a  somewhat  indefinite  impression.  Its  cate- 
gories are  not  ekhaustive^  and  it  is  difficult  to  determine  on 
what  principle  th6y  are  chosen :  biit  it  serves  as  an  interest- 
ing point  of  comparison  with  the  corresponding  lectures  of 
tlie  great  En^ish  advocate  of  hero-woi^hip,  to  the  sugges- 
tions of  which  it  probably  owes  its  existence.  Mr  Carlyle, 
whose  whole  faith  is  centred  in  strong  individualities,  adopts 
the  view  of  history  which  practically  resolves  it  into  a 
scries  of  biographies.  Mr  Buckle,  caring  little  for  persons, 
and  confiding  rather  in  general  laws,  resolves  biography 
into  history.  Mr  Emerson  on  this  question  steers  a  middle 
course.  He  believes  in'  great  men,  "to  educate  whom 
the  state  exists,  with  l^e  appearance  of  whom  the  state 
expires;"  but  he  regards  them  as  inspired  mouthpieces  of 
nnivprsal  or  national  ideas  rather  than  as  controlling  forces. 
Their  mission  is  not  so  much  to  regulate  our  action  as  to 
•*  fortify  our  hopies."  Possessed  of  a  larger  share  of  the 
Ovcr5oul  which, "makes  the  whole  world  kin,"  they  appre- 
hend and  expl^n  phenomena  which  have  hitherto  passed 
unheeded;  but  their  indirect  services  are  the  best  Their 
examples,  more  weighty  than  their  acts  or  discoveries,  are 
perpetual  encouragements.  The  great  man  is  an  encyclo- 
paBdia  of  fact  and  though*;  the  belief  born  in  his  brain 
spreads  like  a  currefft  oter  humanity,  and  he  becomes  for 
a  time  the  golden  key  to  the  ill-defined  ideal  of  the  multi- 
tude. But  hL&  carcet  should  rpuse  us  to  a  like  assertion 
of  our  liberties.  We  ought  not  to  obey,  but  to  follow  some- 
times by  not  obeying  him.  Our  author  accejpts  the  position 
upheld  by  Aristotle  and  popularised  by  Macaulay,  that 
different  formd  of  government  are  adapted  to  different  social" 
, conditions;  but  maintains  that  the  tendency  of  modem 
times,  attaching  more  weight  to  the  equality  of  persons  and 
less  to  the  inequalities  of  property,  is  towards  Democracy, 
with  which  and  the  industrialism  of  his  age  he  has  in  the 
Ynain  a  cordial  sympathy.  He  believes  in  collective  wisdom 
as  the  best  check  on  collective  folly,  and,  allowing  that'  the 
state  exists  for  its  members,  he  thinks  they  can.  act  best  in 
union  when  all  are  subject  to  the  fewest  external  restraints. 
He  differs  from  Thoreau  and  others  of  his  disciples  in 
having  no  share  in  their  selfish  isolation.  His  best  essays, 
woven  of  two  curiously  intersecting  threads,  present  us  with 
a  unique  coiyunction  of  shrewdness  and  idealism.  There 
never  was  a  mystic  with  so  much  of  the  spirit  of  the  good 
fanner,  the  inventor,  or  the  enterprising  merchant 

As  regards  form,  Mr  Emerson  is  the  most  unsystematic 
cf  writers.     The  concentration  of  his  ^tyle  resembles' that 


pf  a  classic,  but,  as  with  others  who  have  adopted  the 
aphoristic  mode  of  conveying  their  thoughts,  he  everrwl}ere 
sacrifices  unity  to  riches  of  detail  His  essays  arc  bun<lles 
of  loose  ideas  tacked  together  by  a  common  title,  hacdfiila 
of  scraps  tossed  down  before  his  audience  like  the  contents 
of  a  conjuror's,  hat  He  delights  in.  proverbs  and  apt 
quotations;  he  exaggerates  like  an*^ American,  loves  a  ooa> 
tradiction  for  itself,  and  prefers  a  surprise  to  an  argument 
His  epigrams  are  electric  shocks.  •  He  sacrifices  everything 
to  directness.  His  terse  refinement  of  phrase  and  trencbarit 
illustrations  are  his'charm.  His  ideas  are  On  the  scale  of 
a  continent ;  his  sentences  are  adapted  for  a  cabinet  of 
curiosities — ^bits  of  mosaic  work,  sweeping  generalisations 
given  in  essences.  His  style,  armed  with  points  like  the 
bristles  of  a  hedgehog,  wants  repose.  This  feature  is  con- 
spicuous in  the  English  Traits^  where  his  estimates  of  men 
and  things^  frequently  felicitous  and  generally  racy,  are 
often  marred  by  an  unpraned  violence.  His  eye  is  keen, 
but  its-  range  is  narrow,  and  he  is  igiaorant  of  the  fact 
Unconsciously  infected  by  the  haste  which  he  condemns, 
he  looks  at  other  nations  through  the  folding  telescope  of 
a  tourist  His  representations  of  our  leading  writcre  and 
statesmen  seldom  rise  above  the  level  of  Mr  Willis's  Far 
eitUngs  by  the  Way,  His  taste  is  constantly  at  fault,  and 
an  incessant  straining  after  mots  often  leads  him  into 
caricature.  His  judgments  of  those  whose  li^  and  mii- 
ings  do  not  square  with  his  theories  are  valueless;  and  in 
deling  with  foreign  languages  he  bebays  the  weakness  of 
his  scholarship. 

One  qualification  for  a  g6od  critic  is  a  well-defined 
artistic  standard,  another  is  the  dramatic  capacity  of 
placing  himself  for  th^  time  in  the  position  of  the  person 
who  is  being  'criticised.  Mr  Emerson  has  neither  of  these. 
With  the  spirit  of  a  fearless  inquirer,  he  tmfortnnatcly 
blends  so  mush  presumption  h&  to  feel  an  absolute  indif- 
ference regarding  the  opinions  of  others;  and  this  in  excess 
constitutes  a 'moral  as  well  as  an  artistic  defect  Thought 
is  free,  and  the  expression  of  it  ought  to  be  sp;  but  irbea 
our  thought  wanders  very*  far  from  that  of  the  majority  d 
the  wise  and  good,  we  are  bound  to  watch  it,*  to  sif;  its 
conclusions,  and  to  state  them  moderately.  Mr  Emerson's 
thought  does  wander  far,  and  it  runs  fast;  he  does  not 
know  what  moderation  in  expression  means,  and  his  alm>^ 
childish  love  of  contradiction  perpetually,  and  often  justly, 
provokes  offence.  He  rides  rough-shod  over  the  most 
cherished  convictions,  or  waves  tiiem  aside  with  a  cos:- 
placent  smile  and  a  sort  of  divine  impudence.  Eveiy 
clainj  of  authority  he  receives  as  a  challenge  to  his  per- 
sonal rights,  and  he  stabs  the  bull  Apis,  in  utter  disregard 
of  the  historian's  warning.  His  impatient  anticipatims 
naturce  detract  from  his  reliability  in  matters  of  detail, 
while  by  a  similar  carelessness  he  repeats  and  contrad.ctj 
.himself  with  equal  frequency.  His  soundest  judgrner.ta 
relate  to  the  men  around  him,  of  whom  he  is  at  once  the 
panegyrist  and  the  censor.  '  All  that  is  weak  and  foolish 
in  their  mode  of  life  he  condemns,  all  that  is  noblest  and 
most  hopeful"  he  applauds. 

Mr  Emerson  has  loft  his  mark  on  the  century ;  to  use  a 
favourite  phrase  of  his  own,* "he  cannot  bo  skipped." 
Even  where  his  results  are  least  satisfactoiy,  lus  intense 
suggestiveness  is  the  cause  of  thought  in  otheis;  sod  as 
one  of  the  "  genetic"  powers  of  modern  literature,  his  fer 
tilising  influence  will  survive  his  inconclusive  specitlationa. 
His  faults  are  manifest:  a  petulant  irreverence,  frequent 
superficiality i^a  rash  bravery,  an  inadequate  solution  of  diffi- 
culties deeming  itself  adequate,  are  among  the  chief.  £^i 
he  is  original,  natural,  attractive,  and  direct — ^limpid  in 
phrase  and  pure  in  fancy.  His  best  eloquence  fiovs  as 
easily  as  a  stream.  In  an  era  of  excessive  reticence  and 
cautious  hypocrisy  he  lives  within  a  case  of  crystal  where 
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tliere  aro  no  concealments. '  We  never  suspect  him  of  with- 
bolding  half  of  what  he  knows,  or  of  foraiularismg  for  our 
satisfaction  a  belief  which  he  does  not  sincerely  hold  He 
is  transparently  honest  and  honourable.  His  courage  has 
no  limits*  Isolated  by  force  of  character,  there  is  no  weak* 
cess  in  his  solitude.  He  lead?  us  into  a  region  where  we 
escape  at  once  from  deserts  and  from  noisy  cities;  for  he 
rises  above  without  depreciating  ordinary  philanthropy, 
and  his  philosophy  at  least  endeavours  to  meet  our  daily 
wants.  In  every  social  and  political  controversy  he  has 
thrown  his  weight  into  the  scale  of  justice,  on  the  side  of 
s  rational  and  progressive  liberty;  and  his  lack  of  sym- 
pathy with  merely  personal  emotions  is  recompensed  by  a 
veneration  for  the  ideal  of  the  race  which  recalls  the  beau- 
tiful sentiment  of  Malebranche :  "  When  I  touch  a  human 
Land  I  touch  heaven." 

Poetry, 

Half  the  literary  men  and  all  the  literary  women  of  this 
century  in  America  have  written  verses;  most  of  them  are 
respectable  and  many  are  excellent  But  a  brief  review  of 
the  poetry  of  the  West  must  dwell  on  the  works  of  four  or 
five  authors  who  most  clearly  and  saliently  express  the 
main  tendencies  of  their  nation.  It  must  sufhce  here  to 
name  as  familiar,  or  worthy  to  be  so,  the  graceful  vers  de 
socidie  of  Holmes,  especially  his  "  Punch  Bowl"  and  "  Old 
Ironsides  ;**  the  patriotic  chants  of  James  Percival;  the 
sparkling  fancies  of  J.  R.  Drake's  "Culprit  Fay;"  the 
fashionable  satires  of  Halleck;  the  lyrics  and  romances- of 
the  great  traveller  and  prolific  author,  J.  Bayard  Taylor ; 
the  well-balanced  stanzas  of  Hillhouse ;  the  plays  of  Conrad 
and  Bird  •  "Woodman,  spare  that  Tree"  and  the  "  Whip- 
poor-Will."  by  Q.  P.  Morris ,  A.  B.  Street's  "  Settlei^^';  and 
**  Foirest  Walk ;"  and,  pre-eminent  among  female  minstrels', 
Mrs  Sigoumey,  whose  blank  verse  descriptions  of  nature 
approadi  those  of  Bryant;  the  youthful  prodigies,  Lucretia 
and  Maria  Davidson;  and  Mtiria  Brooks,  authoress  of  the 
richly  imaginative  southern  romance  of  ZopkUl,  whom 
Southey,  her  friend  and  admirer,  pronounced  to  be  "  the 
mtist  impassioned  of  poetesses."  We  proceed  to  review  the 
position  of  the  really  great  poets  of  the  United  States,  as  re- 
presentingsomewhatdifferent  mannersand  modes  of  thought 

1.  Thb  Eueopkan  School. — Of  these,  in  our  judgment, 
Mr  Longfellow  is  still  the  first  His  works  are  free  from 
the  defects  that  stamp  the  national  litehiture  of  his  country. 
He  has  none  of  the  uncouth  power  and  spasmodic  exag- 
geration of  his  contemporaries.  He  is  all  grace,  polish, 
and  sweetness.  His  prose  masterpiece,  "  Hyperion,"  is  the 
key-note  of  his  minor  poems.  The  source  of  their  inspira- 
tiou  is  "Outre  Mer"  among  feudal  towers,  Flemish  towns, 
and  Alpine  passes.  Like  Irving  in  the  variety  of  his 
culture  and  superior  in  genius,  his  imagination  is  Teutonic 
Vather  than'  American.  He  lingers  in  Nuremberg,  Bruges, 
and  Prague;  and  chooses  for  his  emblem  of  life's  river, 
not  the  Ohio,  nor  the  Hudson,  nor  the  Assabeth,  but  the 
**  Moldau's  rushing  stream."  His  "  New  England  Trage- 
dies" are  perhaps  his  least  successful  efforts,  partly  because 
dramatic  Uteratore  has  seldom  yet  flourished  in  American 
soil,  and  partly  because  his  sympathy  with  the  ruder  age 
Is  not  keen  enough  to  enable  him  to  vitalise  it  Mr  Long- 
fellow has  given  us  the  best  translations  in  the  world  from 
Swedish,  German,  Spanish,  and  Italian  authors,  and  many 
of  his  best  verses  are  avowedly  suggested  by  proverbs 
or  sentences,  or  bits  of  old  romance.  A  few  words  from 
aa  old  French  author  give  him  the  burden  of  the  "  Old 
Clock  on  the  Stairs ,*'*  a  leaf  out  of  Mathers  Magrvalia 
ChristiiB  rhymed  into  the  "Phantom  Ship;"  the  ballad 
of  the  Count  Amaldos  sets  him  dreaming  over  the  secret 
of  the  sea;  a  verse  of  Euripides  is  the  key-note  to  his 
•*  Voices*  of  the  Night;"  a  -few  lines  from  Goethe  gather 


up  the  essence  of  the  "Psalm  of  Life,"  In  the  Me% 
World,  but  not  of  it,  he  dwells  with  almost  wearisom« 
fondness  on  the  word  "  old."  Volumes  of  old  days,  oK 
associations  that  we  cannot  buy  with  gold,  quaint  ok 
cities,  old  poets  and  painters,  sweet  old  songp,  old  hauntoc 
houses,  dear  old  friends,  the  grey  old  manse.  Nature  th(: 
dear  old  nurse,  dear  old  England,— on  phrases  and  thoughts 
like  these  his  fancy  broods.  American  verse  Is  fre- 
quently rough-hewn  and  audacious,  sometimes  obscure  aud 
pedantic;  its  novelty  ii  often  more  striking  than  its  truth. 
Every  sentence  that  Longfellow  has  penned  is  as  dear  as 
czystal  and  as  pure  as  snow.  He  wears  his  weight  of 
learning  lightly  as  a  flower;  and  though  he  cannot  create, 
he  cannot  touch  without  adorning.  He  seldom  gives  us 
thoughts  absolutely  new,  but  he  puts  our  best  thoughts 
in  the  best  language.  Critics  react  against  his  popularity, 
and  complain  of  his  want  of  concentration  and  the  con* 
ventionaUty  of  his  epithets  (a  fault  more  rare  in  his  later 
volumes);  but  his  place  as  the  latueate  of  women  and 
children  &nd  gentle,  men  is  unassiailable ;  and  there  are 
seasons  when  we^ref  er  his  company  to  that  of  the  grand 
old  masters,  when  we  seek  an  anodyne  rather  than  • 
stimulant — 


*  Kb  songs  have  power  to  otdet 
The  restless  pnae  of  care.^ 


Longfellow's  command  of  verse  alone  proves  him  to  be  a 
genuine  poet  There  are  passages  in  the  "  Arsenal,"  the 
"  Occultation  of  Orion,"  the  "  Building  of  the  Ship,"  and 
the  "  Household  Poems"  unsurpassed  in  melody  by  any  in 
contemporary  English  verse.     The  introduction  to  "  Hia. 

"watha,"  the  closing  lines  of  "  Evangeline,"  and  some  of 
the  character  sketches  which  preface  the  "  Tales  of  tha 
Wayside  Inn,"  have  a  music  equally  attractive  and  more 
decidedly  original  The  highest  fliighta  of  LongfeUoVa 
imagination  are  in  the  strangely-confused  old-world  story 
of  l£e  "  Golden  Legend;"  but  the  work  on  which  his  fanm 
most  securely  rests  is  "  Hiawatha."  This  poem,  in  which 
a  series  of  idylls'  are  strung  together  on  the  thread  of  an 
idea  common  to  Indian  and  Scandinavian  legend,  has  that 
exhilarating  flavour  of  nationality  wanting  in  many  of  the 
author's  works,  and  it  yields  to  none  of  them  in  artistic 
finisL  The  monotony  of  the  verse  is  like  that  of  n 
-bird's  song  which  has  only  two  or  three  notes,  and  yet 
from  its  everlasting  freshness  never  palls  upon  the  ear. 
Most  modem  attempts  to  reproduce  old  ballads  put  new 
wine  into  old  bottles;  but  the  American  poet  has  thrown 
himself  as  completely  into  the  spirit  of  aboriginal  western 
life  as  he  has  into  that  of  Gothic  paganism  in  the  "Ohal- 
lenge  of  Thor."  Like  Chibiabos  the  musician  he  is  at 
home  among  the  pine-groves  and  the  prairies  and  "the 

>  great  lakes  of  the  Northland/'  Imd 

**  All  the  many  sooi^ds  of  Nature 
Borrow  sweetness  from  his  singing." 

Longfellow's  descriptions  charm  us  more  than  they  astonish. 
Inferior  in  luxuriance  to  those  of  "Enoch  Arden,"  in  in^ 
tensity  to  those  of  "  Locksley  Hall,"  in  subtilty  to  Brown- 
ing's Italian  pictures,  they  are  superior  in  simplicity.  H 
they  do  not  adorn  Nature  as  a  mistress  with  the  subjective 
fancies  of  a  lover,  they  bring  her  before  us  as  a  ^thful 
nurse,  careful  for  her  children.  Jn  "  Evangeline"  the  poet 
follows  the  wheels  of  the  emigrant's  waggon  over 

"  Billowy  bays  of  grass,  ever  rolling  in  sunshine  and  shadow 
and 

"  Over  them  wander  the  boflalo  herds  and  the  elk  and  the 
roebock," 

Hiawatha  Speaks  of  Natnra  with  the  familiari^  of  aa 
inhabitant;  there  is  no  trsice  of  the  grandiose  style  of  the 
tourist    In  the  best  episodes  ol  the  i^oltmie--a8  iht* 
account  of  the  hero's  childhood  and -his  friends-— of  the 
wooing  of  Minnehaha — of  the  son  of  the  evening  star— of 
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the  ghosts  and  the  famine — ^llie  parable  of  human  life, 
with  its  incidents  of  birth,  love,  and  death — of  civilisation 
and  decay — ^is  told  in  a  narcative  of  child-like  tenderness 
as  well  as  masculine  grasp.  He  who  runs  may  read  it, 
and  yet  the  whole  is  lit  up  by  an  imagination  like  an 
aurora  borcalis.  A  recent  New  York  critic  ridicules  the 
European  view  of  "  Hiawatha"  as  an  American  poem.  It 
is  true  that  the  feverish  ardour  of  Wall  Street  has  no 
place  in  its  pages;  but  it  is  none  the  less-  manifestly 
transatlantic  and  sui  generis.  In  celebrating  Red  Indian 
life,'  it  inevitably  discloses  some  of  the  features  of  the  race 
which  has  come  into  close  contact  with  that  life.  The 
Kew  Zealand  myth  about  the  strength  of  the  dead  enemy 
passing  into  his  conqueror  applies  here,  lifr  Dixon  has 
dwelt  very  justly  on  the  extent  to  which  the  aborigines 
of  America  have  communicated  their  spirit  to  the  pioneers 
before  whom  they  have  given  way.  Hiawatha* sings  of 
tUe  decadence  of  a  primitive  people  in  strains  that  recall  by 
their  pathos  the  old  British  legends  of  the  death  of  Arthur, 
but  has  also  a  prophetic  side;  from  the  meeting-point  of 
two  races  it  looks  before  as  well  as  after. 

More  devoid  of  national  sentiment  and  local'iolouririg 
are  the  remarkable  verses  of  Edgar  Allan  Poe,  to  whom 
we  have  before  referred  as  a  romancer.  If  the  aim  of 
poetry  bo  to  astonish  or  to  fascinate,  Poe  takes  a  high 
rank  among  poets.  According  to  Wordsworth's  definition 
of  the  art,  he  has  hardly  a  place  among  them  at  all.  He 
teaches  nothing,  and  lixing  in  one  world  writes  in  another. 
All  we  know  ot  the  personality  of  most  of  the  authors  we 
have  named  adds  to  the  charm  of  their  worka  Regarding 
Poe's  career  it  is  otherwise.  The  vain  and  captious  jea- 
lousy of  his  criticism  is  as  repulsive  as  his  graver  defects. 
It  has  been  said  that  ho  is  the  greatest  of  American 
writers  in  verse:  This  is  an  exaggeration  of  his  powers 
only  surpassed  by  his  own  exaggeration  of  them.  It  is 
true,  however,  that  by  pure  intensity  of  delirium  he  'now 
and  then  takes  a  flight  beyond  that  of  any  other  Western 
poet.  His  "  Politian"  is  perhaps  the  stupidest  fragment 
of  a  play  that  exists.  But  in  his  lyrics  the  fervour  of  his 
Bympatliy  with  himself  makes  artistic  recompense  for  his 
want  of  sympathy  for  others.  The  passion  of  "  Annabel 
Lee  "  is  at  a  white  heat,  and  is  pervaded  by  a  true  pathos. 
The  ckss  finish  of  the  best  of  his  verses  is  unsurpassed, 
and  his  musical  cadences  give  a  charm  even  to  those  which 
arc  comparatively  meaningless.  The  "Raven"  is  at  the 
worst  a  marvellous  piece  of  mechanism ;  and  the  same  deli- 
cacy of  touch  is  everywhere  visible  in  the  rushing  lines  of 
|*Annie,""Eulalie,""Uklume,"  "Lenore"  and  the  "City 
in  the  Sea.*'  The  purity  of  those  poems  is  one  of  their  most 
remarkable  features.  By  tne  side  of  the  author's  life,  they  are 
like  nuns  in  the  convent  of  a  disorderly  city;  but 'they  are 
at  the  iame  disadvantage — their  isolation  gives  them  an  air 
of  unreality.  The  "banners,  yellow,  glorious,  golden,"  of  his 
fancy  "  float  and  flow  "  on  the  roof  of  an  imaginary  palace. 

2.  School  op  Amekican  Scenery  and  Adventure. — 
The  French  critic  M.  De  Tocqueville  remarks  that,  in 
democratic  communities,  where  men  are  all  socially  insig- 
nificant, poetry  will  be  less  apt  to  celebrate  individuals, 
but  will  incline  to  dwell  on  external  nature  or  on  the  idea." 
which  concern  mankind  in  general  It  will  be  eithe^ 
descriptive  or  abstract.  The  works  of  Mr  Bryant,  the 
earliest  considerable  American  poet,  help  to  vindicate  the 
generalisation.  His  "  Thanatopsis,"  written  fifty-five  years 
ago,  is  perhaps  the  masterpiece  of  his  sombre  contemplar 
tivo  imagination.  The  reason  why  the  author  has  never 
surpassed  this  effort  of  his  youth  is  be  found  partly  in  the 
east  of  his  mind,  characterised  by  a  narrow  greatness,  and 
portly  in  the  fact  that,  during  the  major  part  of  his  life 
he  has  been  constrained  to  "  scrawl  strange  words  with  the 
barbarous  pen"  as  the  editor  of  a  daily  Hi;\y8pftpcr;  a  fact 


to  which,  at  the  close  of  his  "  Green  River,"  he  makes  a 
touching  reference.  Mr  Bryant  has  lived  in  throngifig 
cities,  an  honest  and  energetic  politician;  but  in  his  leisure 
hours  his  fancy  has  roamed  to  breezy  hills  and  valle}s  and 
the  undulating  sea  of  the  prairies.  The  perpetual  autu^m 
of  his  writings  is  pcculidr.  He  has  written  smoothly  in 
various  mcasurcS;  but  he  is  never  lively.  An  American 
Alastor,  ho  loves  "the  air  that  cools  the  twilight  of  tL? 
sultry  day"  better  than  morning  "clad  in  russet  vest" 
In  tlie  beautiful  verses  on  the  "  Death  of  tlie  Flowers " 
his  ear  catches  a  dirge  in  the  wind 

"  The  south  wind  scarcKe;^  for  the  flowers  whose  fragrance  htc 
he  bore, 
And  sighs  to  find  them  in  the  wood  and  by  tlie  stream  no 

more." 

The  high  rank  ^rass  of  the  meadow  is  -to  his  eye  t:  ^ 
garniture  of  tho  graves  of  a  race  represented  by  his  "DJ- 
interred Warrior."  His  "Evening  Wind,"" Forest Hymi!. 
" Monument  Mountain,"  "The  Burial  Flace,"  and  "Tio 
Past,"  are  set  to  the  same  slow  music,  and  pervaded  i  y 
tho  thought  of  life  as  the  avenue  of  death.  If  we  cc: 
pare  his  "  Address  to  a  Waterfowl"  with  Wordsworth's  <  r 
Shelley's  "  Skylark,"  we  appreciate*  the  monotony  of  L  - 
mind,  which  is  like  that  of  Oowper  without  Cow^)e:  > 
occasional  vivacity.  Mr  Bryant  stands  on  a  high  levci* 
but  the  space  he  covers  is  limited;  he  has  no  touch  oi 
humour,  and  only  the  distant  pathos  of  prevailing  kcLil- 
choly.  Master  of  his  position  where  he  is  at  home  in  tlie 
woodsy  he  loses  his  inspiration  when  he  draws  near  1  is 
own  cities.  His  nature-worship  has  a  parallel  in  its 
feeling  which  animates  some  of  the  most  graphic  passaged 
in  New  England  prose;  as  when  Emerson  writes — 

"  At  the  gates  of  tho  forest,  the  surprised  man  of  the  irorl^  i: 
forced  to  leave  his  city  estimates  of  great  and  small,  vise  p.c>i 
foolish.  The  knapsack  of  custom  falls  off  his  back  with  the  But 
step  ho  makes  into  these  precincts.  Here  is' sanctity  which  slur-  > 
our  religions,  and  reality  which  discredits  our  heroes.  .  .  .  Vie 
have  crept  out  of  our  crowded  houses  into  the  night  and  monui:  j. 
.  ^  .  .  The  incominiinicable  trees  begin  to  persuade  as  to  live  «i:b 
them,  and  quit  our  life  of  solemn  trifles.  Here  no  history  or  ch-irch 
or  state  is  interpolated  on  the  divine  sky  and  the  immortal  year." 

The  whole  life  and  waitings  of  the.  morbidly  ecce&tTlc  r. 
genius  H.  D.  Thoreau  are  a  comment  on  the  results  <:f 
this  one-sided  spirit      It  pervades  half  the  volumes  cf 
Theodore  Winthrop,  a  manHer  though  less  original  mini 
It  has  taken  poss^on  of  the  poetic  advocate  of  P^r 
Western  and   wild  Indian  life,  Joaquin  Miller,  wL«jse 
"Songs  of  the  Sierras'*  in  their  best  passages  odd  to 
Bryant's  descriptive  power  more  of  the  fire  of  advents^:, 
finding  expression  in  the  quicker  pulse  of  the  verse.  But  iLe 
lyrics  of  this  writer,  though  the  vehicle  of  national  thougl*. 
bear  the  mark  of  foreign  influence.    Their  cadences  r.:3 
^ohoes  of  Mr  Swinburne.    The  impulse  which  made  capti'»  e 
the  "  Scholar  Gipsy,"  which  the  hero  of  "  Locksley  Half 
welcomes  and  tlien  rejects,  is  a  leading  feature  of  Western 
literature.     Imaginative  and  ardent  minds,  oppressed  ly 
-what  Mr  Arnold  calls  "this  strange  disease  of  moder.! 
life,"  try  to  escape  from  the  region  <ft  the  real  drama  into 
that  of  the  ideal  lyric, — "  arva,  beata  petamus  arva,  divit:^ 
1st  insulas," — and  have  now  and  then  endeavoured  to  convert 
ilf  *.nt  J  an  actual  idyll,  as  when  Thoreau  buried  himself  in 
a  iotf  hut  by  Walden  lake,  or  Theodore  Winthrop,  leaving 
his  ledgers  in  New  York,  scoured  6ver  the  crags  of  Oregon 
or  Home,  with  his  "  Orion"  still  unsold,  was  found  mining 
in  a  quarry  of  New  South  Wales.     But  this  emigri  spirit, 
when  put  into  practice,  ultimately  cures  itself:  a  poet 
soon  tires  of  working  with  his  hands  for  a  livelihood.     The 
aspirations  of  Clough's  "  Bothie"  are  stifled  by  the  viiioKe 
curce  of  a  hard  life,  or  terminate  in  the  catastrophes  of  ;& 
fanaticism,  such  as  Hawthorne  has  branded  with  his  genius 
in  the  BlitkedaU  Romance,      Tho  philosophical  refugees 
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6nd  that  the  solitude  they  desired  charms  only  by  its 
contrast  with  the  civilisation  they  have  left;,  as  the  beauty 
of  the  sea  is  its  contrast  ^vith  the  shore.  But  this  wander- 
ing impulse,  strong  in  ih6  ancient  Greek  and  the  modern 
iluglish  TacQ,  has  colonised  and  civilised  the  world :  it  is 
especially  strong  in  the  Anglo- American.!  -  The  very  rcstless- 
tK:s3  which  makes  his  cities  so  noisy  bid  him  long  for  a 
remoter  rest,  and  this  longing  acts  in  conjunction  with 
lucre  material  demands  to  drive  him  across  the  Mississippi, 
and  pioneer  the  way  to  the  Pacific 

3.   TRANSCENDENTAL   AND    EcCENTRlC    SCHOOL. — The 

freshness  whicli  breathes  through  Mr  Emerson's  essays 
reappears  in  Ins  poems:  but<they  are  seldom  sq  sucdessful 
iii  his  prose.  Apart  from  the  obscurity  of  their  matter, 
^vkich  is  great — for  he  has,  chosen  verse  as  the  vehicle  of 
his  remoter"  mysticism — they  are  defaced  by  frequent 
mannerisms  and  incongruities:  most  of  them  are  wanting 
ill  melody,  many  in  syntax.  The  writer  seems  to  trust  to 
5)rovidcuce  for  his  rhymes^  and  changes  his  metres  at  will 
Nevertheless,  his  genius  has  a  lyric  side,  a^d  the  imagina- 
tive sympathy  with  nature  whici  makes  his  prose  poetical, 
jnevcuts  his  verse,  -fevcn  when  awkward,  from  becoming 
^cosaic.  The  rippling  of  rivers,  the  sough  of  the  pine, 
the  murmur  of  the  haiTCSt,  and  the  whirr  of  insects  per- 
vade and  give  life  to  his  descriptions.  A  morning  light  is 
thrown  over  his  happiest  pages,  and  some  of  his  quieter 
reflective  pictures  ate  not  unworthy  of  the  author  of  the 
**  Excursion."  Interleaved  between  the  gold-dust  of  Alex- 
jindrian  rhapsody  there  are  pieces  that  speak  of  a  love 
that  is  neither  "initial,"  "drcmonic,**  nor  "celestial,"  but 
J)uman.  Of  these,  "  The  Dirge,'*  "  In  Momoriam,"  "  The 
Turewell,"  the  lines  "To  J.  W.,"  "To  Ellen,"  and  the- 
**  Threnody,"  are  the  mosrt  conspicuous.  The  prevailing  tone 
of  the  greatcrpart  of  Emerson's  poetry  is  cheerful.  Unlike 
those  of  Bryant^^his  "woodnotcs"  are  those  of  the  spring. 
"  Thousand  minstrels  wake  within  me, 
Our  music's  on  the  hills," 

is  the  i)erpctual  refrain  of  the  exulting  worsliipper  of 
nature.  His  lines  entitled  "Good-bye^  proud  World," 
breathe  the  hermit-like  spirit  of  Ouarles  or  Andrew  Mar- 
veil ;  but  the  Puritanism  of  older  days  has  here  assumed 
niiother  shape.  There  are  other  pieces  relating  to  the 
intercourse  of  men  with  much  other  showing  a  keen  obser- 
vation of  common  life  and  sound  worldly  wisdom,  in  neat 
quatrains  and  a  few  vigorous  political  songs.  The  "Hymn 
on  Concord  rMonuihcnt"  is  strong  and  dignified,  while  the 
verses  relating  to  the  Hvil  war  address  the  natioti  in  forcil^le 
terms  both  of  warning  and  encouragement  Those  prac^ 
tical  manifestoes  are  the  more  striking  from  the  fact  that 
thoy  are  printed  by  the  side  of  others  proclaiming  in  tran- 
scendental enigmas  the  emptiness  of  transitory  things, 
the  fixity  of  fate;  and  the  doctrine  of  the  absorption  of 
the  individual  in  the  infinite. 
::ii'dn.  Mr  £merson  was  one  of  the  first  to  praise  the  extm- 
ordinary  rhapsodies  of  Mr  Walt  ^Vhitraan,  which  have 
fiince  attracted  too  much  attention  to  ba  passed  without 
notice.  But  althQugh  this  author  on  various  occasions 
displays  an  uncouth  power,  his  success  is  in  the  main 
owing  to  the  love  of  novelty,  wilduess,  and  even  of  ab- 
surdity, which  has  infected  a  con.«yidcrablc  class  of  critics 
and  readers  on  both  sides  of  the  Atlantic.  Mr  Whitman 
does  not  write  in  verso;  he  discards  not  only  rhyme,  but 
all  ordinal y>hythm.  What  there  is  of  the  latter  seems  to 
come  by  accident  in  lines  of  various  length,  and  arranged 
cither  ou  no  principle  or  on  one  which  we  have  failed  to 
discover.  "  The  Leaves  of  Grass"  is  redeemed  by  a  few 
^rand  descriptive  passages  from  absolute-  barbarism  «both 
of  manner  and  matter.  It  is  a  glorification  of  nature  in 
her  most  unabashed  forms,  an  audacious  protest  against  all 
that  civilisation  has  done  to  raise  men  above  the  savage 


state.  The  "  Drum  Taps,"  a  set  of  generally  vigorous 
pictures  of  the  war,  are  less  objectionable;  the  dirge  oa 
Lincoln  in  particular  has  many  qualities  of  a"  noble  elegy, — 
the  imagery  is  rich,  though  sometimes  fantastic,  and  there 
Is  here  and  there  a  wUd  music  in  the  composition, — but  it 
is  still  defaced  by  pedantic  words  and  unjustifiable,  because 
unnecessary,  novelties  of  phrase. 

4.  Patriotic  and  Political  Poetby.— The  assertion, 
uf  .Henri  Beyle,  that  politics  are  like  a  stone  tied  round 
the  ^eck  of  literature,  must  be  accepted  with  a  reservation; 
for  if  the  songs  make  the  laws,  the  battles  often  make  the 
songs  of  a  nation.  The  growth  of  a  history  on  their  own 
soil  is,  in  the  minds  of  most  Americans,  a  requisite  to  the 
full  development  of  national  art.  English  history  inade- 
quately supplies  the  desired  background,  for  they  cannot 
associate  it  with  what  they  see  around  them.  Memories 
of  the  Revolution  war  have,  during  this  century,  been 
recalled'  in  some  stirring  verses,  as  *'  Paul  Revcre's  Ride," 
in  Mr  Longfellow's  "  Wayside  Inn ;"  but  thff  most  eflfective 
national  poetry  has  been  suggested  by  more  recent  events. 
The  "  Biglow  Papers,"  a  series  of  metrical  pamphlets,  bom  LowcJl 
of  t|io  last  great  social  and  political  struggle  of  the  New 
World,  are  among  the  most  original  contributions  to  its 
literature.  .Mr  James  RuaseU  Lowell  is  the  author  of 
several  volumes  of  miscellaneous  versa  His  earlier  efforts^ 
buoyant  and  vigorous,  but  bearing  the  murks  of  haste, 
display  more  impetuosity  than  power.  His  genius  every- 
where appears  in, contrast  to  Brj-ant's.  Far  from  shrinking 
into  solitary  places,  he  loves  great  citiei^  and  their  cries, 
and  sets  them  to  rhyme  with  hearty  good- will  When  he 
goes  into  the  country,  it  is  on  a  "day  in  June,"  to  have 
his  blood  sent  faster  through  his  veins  by  the  spring 
morning,  and  not  to  dream  among  the  autumn  woods  of 
"  Thanat'opsis."  His  "  Allegra,"  "  Fountain,"  and  "  Indian 
Summer  Reverie,"  are  marked  by  the  same  jubilant  energy 
and  the  same  apparent  carelessness.  Mr  Lowell's  difi^use- 
ness  is  only  half  redeemed  by  ^ his  fluency.  He  writes 
currente  calamo;  and,  unchecked  by  any  spirit  of  reverence, 
contemns  what  h&  is  pleased  to  call  "the  blaspheming 
past"  and  the  "dotard  Orient,"  •  In  dealing  with  the 
forms  of  nature  around'iiim,hd* shows  a  keen  eye  and  a 
fine  sense  of  analogies :  his  images  drawn  from  history  are 
less  successful.  Few  Americans  know  how  to  use  the 
classics  with  reticence,  and  Mr  Lowell's  pages  are  infected 
with  schoolboy  commonplaces.  His  "  Ode  to  Freedom,** 
"  The  Present  Crisis,"  with  other  semi-political  and  social 
piecQS,  are  noble^md  stirring  platform  verse,  but  they  will 
not  bear  analysis.  His  "Irene,"  "Requiem,"  and  "  Beg- 
gar Bard"  are  marked  by  genuine  *  sentiment  and  true 
l>athos.  But  the  prevailing  flaw  of  his  earlier  and  later 
serious  poems — as  "'The  Cathedral,"  and  "Under  the 
VVillows,"  is  the  confusion  of  inspiration  with  aspiixition. 
In  the  "  Fable  for  Critics,"  which  may  be  compared  with 
Leigh  II\int's  "  Feast  of  the  Poets,"  he  breaks  ground  on. 
the  field  in  which  he  has  found  his  harvest.  The  merit  of 
this  piece  lies  in  its  candour  and  the  general  fairness  of  its 
criticisms,  in  the  course  of  which  "  the  whole  tuneful  herd" 
of  American  authors  are  reviewed  with  good-humoured 
banter.  In  several  instances,  as  in  the  following,  he  shows 
Imnself  alive  to  the  defects  which  he  shares  with  the 
majority  of  his  countrymen — 

"  Ncal  wants  halance ;  be  throws  ills  mind  always  too  fiir, 
And  whisks  out  flocks  of  comets  and  never  a  star; 
He  has  so  much  muscle,  and  longs  so  to  show  it, 
That  he  strips  himself  naked  to  prove  he's  a  poet." 

The  author's  style  is  rapid  and  sparkling ;  his  points  fol- 
low one  another  like  the  sparks  from  a  Ley  den  jar ;  his 
love  of  freedom  and  truth  and  detestation  of  pretence  are 
always  admirable;  but  his  ^rlicr  poems  are  constantly 
defaced  by  violences. 
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Mr  Lowell  informs  us  that  the  Mciican  war,  which  ho 
fcgaided  as  a  crime  perpcti-ated  m  behalf  of  slavery,  led  to 
the  publication,  in  1846,  of  the  first  of  his  series  of  "  Dig- 
low  Papers."  After  an  interval  of  thirteen  years,  the 
second  began  to  appear  in  18C1,  and  closed  with  the  war 
iu  186!i.  In  his  preface  to  those  remarkable  productions 
the  author  makes  a  successful  defence  of  the  language  in 
which  they  are  written.  The  more  homely  standards  of 
the  present  as  compared  ^vith  those  of  the  last  centuiy 
give  countenance  to  his  mottoes — "  Unser  Sprach  ist  auch 
«in  Sprach,"  and  "Vim  rebus  aliquando  ipsa  verbormu 
humilitas  affert'  The  essential  to  the  use  of  a  patois  is 
that  it  be  natural  to  the  writer.  Mr  Lowell  has  taken 
pains  to  show  that  the  peculiarities  of  the  Yankee  dialect 
are  not  indigenous;  that  the  pronunciation  and  meanings 
given  to  familiar  words,  and  the  employment  of  words  now 
unknown  in  England,  are  authorised  by  the  example  of 
our  elder  classics.  We  are  more  concerned  to  know  that 
hfl  has  been  happy  in  his  use  of  the  words  and  phrases  in 
qacstioa  The  popularity  of  his  work  is  in  this  rcsiject  a 
Toucher  for  his  success.  The  rural  dialect  seems  to  suit 
his  genius  better  than  the  English  of  his  university.  The 
quasi-dramatic  form  he  has  adopted  confines  within  limits 
a  too  discursive  fancy.  The  letters  of  Mr  Sawin  are  excel- 
lent examples  of  the  form  of  satire  in  wliich  contemptible 
qualities  are  stripped  of  their  varnish  by  the  sheer  effrontery 
of  the  wearer.  The  style  of  the  book  is  more  trenchant 
and  better  matured  than  that  of  Lowell's  other  works,  and 
it  is  really  humorous.  The  humour  of  the  "  Kglow 
Papers"  is  broad  and  obvious.  They  derive  their  force 
from  the  incisive  expression  given  to  the  sentiments  shared 
by  the  author  with  a  large  section  of  his  countrymen;  and 
the  lines  most  frequently  quoted  owe  everything  to  a 

''  startling  directness,  something  bordering  on  irreverence. 
Mr  Lowell's  poetical  powers  are  set  on  fire  by  political 
leal,  and  his  animosity  sharpens  the  edge  of  his  most 
effective  verse.  The  satiric  scorn  of  the  lines  put  into  the 
Uiuuth  of  Calhoun,  with  the  speeches  of  Garrison,  Phillips, 

'  and  Sumner,  helped  to  hasten  the  irrepressible  conflict  of 
the  contending  forces  in  the  Western  Continent  The 
second  series  of  the  "  Biglow  Papers"  are  animated  by  the 
spirit  of  an  uncompromising  Unionist  as  well  as  that  of 
an  Abolitionist  Li  these  the  poet's  patriotism  glows  with 
a  deeper  fervour,  and  his  songs  rise  out«of  the  battlefield 
"like  rockets  druv*  by  their  own  burnin*."  The  graver 
poetry  of  this  volume  reaches  a  higher  standard  than  the 
author  has  elsewhere  attained.  The  short  rural  romance 
entitled  "  The  Courtfln'"  is  one  of  the  freshest  bits  of  pas- 
toral in  the  language.  The  stanzas  beginning  "  Under  the 
yallar  pines  1  house,"  and  ending  "  A  nation  saved,  a  race 
delivered,"  are  his  masterpieces. 
WbiUicr.  Mr  John  Greenleaf  Whittier  is  the  political  lyrist  par 
.excellence  of  America;  and  the  best  of  his  lyrics  have  a 
verve,  swing,  and  fire  that  impart  to  the  rcaies^  share  of 
the  writer's  enthusiasm.  His  verse,  rapid  as  a  torront,  is 
perpetually  overflowing  its  banks.  No  one  stands  more 
iu  need  of  the  advice  once  given  to  Southcy,  "  squeeze  out 
the  whey;"  and  to  no  works  more  than  to  his  is  the 
maxim  vXtov  ^fuuv  iravrds  more  applicable.  There  are 
few  more  graceful  tales  in  verse  than  those  of  his  "  Tent 
on  the  Beach."  They  are  remarkable  for  their  smooth- 
ness and  quiet  beauty  of  sentiment.  The  music  of  "  River- 
mouth  Rocks,"  "  Revisited,"  and  the  "  Gravo  by  the  Lake" 
recalls  that  of  Longfellow's  best  ballads.  The  most  strik- 
ing is  the  "  Brother  of  Mercy,"  Piero  Luca,  who,  like  Abu 
Ben  Adhem,  loves  his  fellow-men.  The  same  trust  in  the 
divine  love  which  is  the  sum  of  Whittier's  ardent  faith, 
appears  in  the  beautiful  verses  entitled  "  The  Eternal 
Goodness"  and  "  Our  blaster."  The  strongest  lines  in  the 
book,  addressed  to  "ThomQS  Starr  Kincr/'  have  the  rare 


merit  of  coiulensation.  Of  Whittier's  national  lyiks,  tlie 
most  powerful  is  "Laus  Deo,"  the  burst  of  accbmiticri 
suggested  by  the  passing  of  Lincoln's  coastitutional  amend- 
ment Uis  narrative  power  is  best  illustrated  m  "  MoutS 
MulLcr,"  an  original  and  more  innocent  version  of  Brown- 
ing's "  Statue  and  the  Bust,"  springing  up  in  an  American 
meadow. 

V. — SUMMABV. 

The  cntlcs  of  one  nation  must,  to  a  certain  extcnr, 
regard  the  works  of  another  from  an  outade  point  of 
view.  Few  are  able  to  divest  themselves  wholly  of  the 
influence  of  local  standards;  and  this  is  pre-emiDciitl/ 
the  case  when  the  early  elTorts  of  a  young  country  are 
submitted  to  the  judgment  of  an  older  country,  strong  ic 
its  prescriptive  rights,  and  intolerant  of  changes  tlu 
drift  of  which  it  is  unable  or  unwilling  to  appreciate. 
English  critics  are  apt  to  bear  do^vn  on  the  writers  ai.*i 
thinkers  of  the  New  World  with  a  sort  of  aristocratic  hauteur ; 
they  are  perpetually  reminding  them  of  their  immaturity 
and'  their  disregard,  of  the  golden  mean.  Americans,  oa 
the  other  hand,  are  impossible  to  please.  Ordinary 
men  among  them  are  as  sensitive  to  foreign,  and  abu>d 
all  to  British,  censure,  as  the  irritabile  genus  of  other  lands. 
Mr  Emerson  is  permitted  to  impress  home  truths  oaliis 
countrj'mcn,  as  "  Your  American  eagle  is  very  well;  but 
beware  of  the  American  peacock."  Such  remarks  are  nc: 
permitted  to  Englishmen :  if  tliey  point  to  any  flaws  m 
transatlantic  manners  or  waj's  of  thinking  with  an  efftrt 
after  politeness,  it  is  "  the  good-natured  cynicism  of  wtll- 
to-do  age;"  if  they  commend  transatlantic  institutions  vr 
achievements,  it  is,  according  to  Mr  Low^,  "  with  tlitt 
pleasant  European  air  of  self-compliment  in  condcsoendiLg 
to  be  pleased  by  American  merit  which  we  find  so  ctn- 
ciliating."  Now  that  the  United  States  have  rendicJ 
their  full  majority,  it  is  time  that  England  sliould  ceaic 
to  assume  the  attitude  of  their  guardian,  and  time  ll-t 
they  should  coase  to  be  on  the  alert  to  resent  the  assumi" 
tion.  Foremost  among  the  more  attractive  features  if 
transatlantic  literature  is  its  freshness.  .  The  audiority 
which  is  the  guide  of  old  nations  constantly  threatens  ta 
become  tyrannical:  they  wear  their  traditions  like  a  chau; 
and,  iu  the  canonisation  of  laws  of  taste,  the  crtnitiio 
powers  are  depressed.  Even  in  England  we  write  under 
fixed  conditions;  with  the  fear  of  critics  before  our  eye?, 
we  are  all  bound  to  cast  our  ideas  into  similar  moulds,  and 
the  name  of  "free-thinker"  has  grown  into  a  term  if 
reproach.  Bunyan's  PUyrim*s  Progress  is  perhaps  tLo 
last  English  book  ivritten  without  a  thought  of  bein^ 
reviewed.  There  is  a  gain  in  the  habit  of  sclf-rcstraiuV 
fostered  by  this  stato  of  things;  but  there  is  a  lossiutij<J 
consequent  lack  of  spontaneity ;  and  we  may  learn  son;*:- 
thing  from  a  literature  which,  is  ever  ready  for  adventuni 
In  America  the  love  of  uniformity  gives  pbce  to  i-s- 
petuous  impulses:  the  most  extreme  sentiments  arc  mailw* 
audible,  the  most  noxious  "  have  their  day,  and  cease  u 
be;"  and  truth  being  left  to  vindicate  itself,  the  ovcrtlirc 
of  error,  though  more  gradual,  may  at  last  prove  mo:: 
complete.  A  New  England  poet  can  write  with  cou5- 
dence  of  his  country  as  the  land 

"  "WTicre  no  one  sufTors  loss  or  bleeds 
For  thoughts  that  mcu  call  heresies.* 

Another  feature  of  American  literature  is  its  jomprdcn- 
sivmess:  what  it  has  lost  in  depth  it  has  gained  in  breadth. 
Addressing  a  vast  audience,  it  appeals  to  universal  syw* 
pathies.  In  the  Northern  States,  where  comparatiTely 
few  have  leisure  to  write  well,  almost  every  man,  woman, 
and  child  can  read  and  does  read.  Books  are  to  be  found 
in  every  log-hut,  and  public  questions  are  discusstd  by 
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every  scavenger.  During  the  war,  when  the  Lowell  fac- 
tory girls  were  writing  yerses,  the  "  Biglow  Bapers"  were 
being  recited  in  every  smithy.  The  consequence  is,  that 
(setting  aside  the  newspapers)  there  is  little  that  is  sec- 
tional in  the  popular  religion  or  literature;  it  exalts  and 
despises  no  class,  and  almost  wholly  ignores  the  lines  that 
in  other  countries  divide  the  upper  ten  thousand  and  the 
lower  ten  million.  Where  manners  make  men  the  people 
are  proud  of  their  peeri^,  but  they  blush  for  their  boors. 
In  the  New  World  there  are  no  '^ Grand  Seigniors/*  and 
no  human  vegetables;  and  if  there  are  fewer  giants,  there 
are  also  fewer  mannikins.  American  poets  recognise  no 
essential  distinction  between  the  "  Village  Blacksmith"  and 
the  "  caste  of  Vere  de  Vere."  Bums  speaks  for  the  one ; 
Byron  and  Tennyson  for  the  other;  Longfellow,  to  the 
extent  of  his  genius,  for  both.  The  same  spirit  which 
glnnfies  labour  denounces  every  form  of  despotism  but  that 
of  the  multitude.     American  slavery,  being  an  anachron- 


ism bsaaed  on  the  antipathies  of  race,  was  worse  thaa 
Atheiiian  slavery.  But  there  is  no  song  of  an  Athenian 
slave.  When  the  ancients  were  unjust  to  their  inferiors, 
they  were  so  without  moral  disquietude:  the  lie  had  got 
into  the  souL  Christianity,  which  substituted  the  word 
**  brother  "  for  "  baibarian,"  first  gave  meaning  to  the  woixl 
"  humanity."  But  the  feudalism  of  the  Middle  Ages  long 
contended  successfully  against  the  higher  precepts  of  the 
church :  the  teaching  of  Froissart  held  its  ground  agaihst 
that  of  Langland.  ^he  hero-worship  of  our  greatest  livinc 
author  is  apt  to  degenerate  into  a  reassertion  of  the  feudiu 
spirit.  The  aspirations  of  our  descendants  in  the  West 
point,  on  the  other  hand,  to  a  freedom  which  is  in  danger 
of  being  corrupted  by  licence.  But  if  the  vulgarism  of 
demagogic  excess  is  restrained  and  overcome  by  the  good 
taste  and  culture  of  her  nobler  minds,  we  may  anticipate 
for  the  literature  of  Amenca,  under  the  mellowing  influ- 
ences of  time  an  illustrious  future.  (j.  y.) 


AMERIGO  VESPUCCL    See  VESPuca. 

AMEIISFOORT,  a  town  of  Holland,  in  the  province  of 
Utrecht,  situated  12  miles  E.N.E.  of  the  city  of  that  name, 
on  the  Eem,  which  here  is  navigable.  It  contains  a  to^vn- 
hou^e,  several  churches — Protestant  and  Roman  Catholic 
— a  court  of  primary  jurisdiction,  a  Janscnist  college,  an 
industrial  and  several  other  schools.  Woollen  goods, 
cotton,  silk,  glass,  and  brandy  are  the  chief  manufactures, 
and  there  is  a  large  trade  in  com,  tobacco,  and  dried 
herrings.  Amersfoort  received  its  municipal  privileges  in 
1249.  It  was  taken  by  the  Archduke  Maximilian  in 
1483,  and  by  the  French  in  1672  and  in  1795.  Popula- 
tion, 13,200. 

AMERSHAM,  or  AoMONDESHAiif,  an  old  market  town 
in  Buckinghamshire,  pleasantly  situated  in  the  valley  o^ 
the  Misboum,  a  small  tributary  of  the  Colne,  32  miles 
from  Buckingham,  and  26  from  London.  It  consists 
chiefly  of  a  main  street  crossed  by  a  smaller  one;  and 
]>osse8ses  a  handsome  church,  containing  some*  beautiful 
monuments,  several  dissenting  places  of  worship,  a  town- 
hall,  built  in  1642  by  Sir  WUliam  Drake,  and  a  grammar 
school  It  has  mam^actures  of  black  lace,  cotton,  straw- 
plaii,  wooden  chairs,  flour,  and  beer.  Edmund  Waller, 
the  poet,  was  bom  near  Amersham,  and  sat  for  the 
borough,  which  sent  two  members  to  parliament  until 
1832.     Population  of  parish  in  1871,  3259. 

AMES,  Fisher,  an  eminent  American  statesman  and 
political  writer,  son  of  Nathaniel  Ames,  a  physician,  was 
)x>rn  at  Dcdham,  in  Massachusetts,  on  9th  April  1 758. 
He  studied  at  Harvard  college,  where  he  gradiiated  in 
1 774.  After  practising  the  law  for  some  little  time,  he 
abandoned  that  profession  for  tlio  r.iore  congenial  pursuit 
of  politics,  and  in  1788  became  a  member  of  the  Massa- 
chusetts convention  for  ratifying  the  constitution.  In  this 
assembly  he  bore  a  conspicuous  part,,  and  in  the  next  year, 
having  passed  to  the  house  of  representatives  in  the  state 
legislature,  he  distingufshed  himself  greatly  by  his  elo- 
quence and  sprightlincss  and  readiness  in  debate.  Dur- 
ing the  eight  years  of  Washington's  administration  he 
took  a  prominent  part  in  the  national  councils;  and  on 
Washington's  retirement,  he  returned  to  his  residence  at 
Dedhara  to  resume  the  practice  of  the  law,  which*  the  state 
of  his  health  after  a  few  years  obliged  him  to-relinquisb. 
He  still  continued  his  literary  labours,  and  published 
numerous  essays,  chiefly  in  relation  to  the  contest  between 
Great  Britain  and  revolutionary  France,  as  it  might  affect 
tbe  liberty  and  prosperity  of  America.  Four  years  before 
liU  death  he  was  chosen  president  of  Harvard  college,  an 
bo&oui  which  his  broken  state  of  health  obliged  him  to 


decline.  IIo  died  on  the  4th  July  1808,  admired  and 
respected  by  his  countrymen  from  the  brilliancy  of  .his 
talents  and  his  private  virtues.  His  writings,  which  abound 
in  sparkling  passages,  displaying  great  fertiHty  of  ima^na- 
tion,  were,  collected  and  published,  with  a  memoir  of 
the  author,  in  1809,  by  the  Rev.  Dr  Kirkland,'in  one  large 
octavo  volume.  '  A  more  complete  edition  in  two  volumes 
was  published  by  his  soiu  Seth  Ames,  in  1854. 

AMES,  JossPH,  author  of  a*  valuable  work  on  the  pro- 
gress of  printing  in  England,  called  Typographical  Anti- 
qiiittei  (1749^,  which  is  often  quoted  by  bibliographers, 
lie  was  bom  m  1689,  and  died  in  1759.  The  best  editions 
of  his  work  are  those  published  with  the  additions  of 
Herbert  (1785-90),  and  off  Dibdin  (1810-16).  These  both 
include  a  life  of  Ames  written  by  Mr  Gough. 

AMES,  William,  D.D.  In  the  Latinised  form  of 
Ainesius  this  distinguished  English  theologian  is  now 
better  knoi^-n  on  the  Continent  than  in  our  own  country, 
tlirough  works  that  were  a  power  in  their  day,  and  are  not 
yet  spent  of  their  force.  He  was  bom  at  Ipswich,  Suflolk,  in 
1576. '  He.  received  an  excellent  edu&ition  at  the  grammar 
school  of  Ipswich ;  and  proceeded  next  to  the  university 
of  Cambridge,  where  he  was  entered  of  Christ's  college. 
From  the  outset,  as  to  the  latest,  he  was  an  omniyorous 
student.  Entering  half-carelessly  into  the  church  wh6re 
tlie  great  Master  William  Perkins  was  the  preacher,  he 
was,  under  the  sermon,  roused  and  alarmed  in  such  fashion 
as  was  not  rare  under  so  burning  and  intense  an  orator  as 
Perkins.  Like  another  Nicodemus  he  visited  the  vener- 
able preacher,  and  was  taught  and  comforted  so  as  nevef 
through  life  to  forget  his  interviews  l^ith  ,the  "  old  man 
eloquent"  Perkins  having  died  at  a  ripe  old  age,  was 
succeeded  by  one  of  kindred  intellect  and  fervour,  Paul 
Bayne,  and  his  friendship  also  was  gained  by  Ames.  Ha 
proceeded  B.A,  and  M.A.  in  due  course,  and  was  chosen, 
to  a  fellowship  in  Christ's  college.  He  was  universally 
beloved  in  the  university.  His  own  college  (Christ's)  would 
have  chosen  him  for  the  mastership ;  but  a  party-opposi- 
tion led  to  the  election  of  a  Dr  Carey,  who  at  once  sought 
a  quarrel  by  arraigning  Ames  for  disapproving  of  the  sur- 
plice and  other  outward  symbols.  Not  succeeding  by 
threats  of  expulsion,  which  were  illegal  and  powerless,  the 
master  resorted  to  transparent  flattery.  Ames  stood  firm, 
was  led  to  re-«xamine  former  opinions,  and  the  result  was 
that  more  absolutely  than  ever  he  decided  against  con- 
formity. .  Nevertheless,  he  preached  in  season  and  out  of 
season,  and  always  with  profound  impression.  One  ser- 
mon became  historical  in  the  Puritan  controversies.  It 
was  delivered  on  St  Thomas'  day,  before  the  feast  of  Christ's 
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nativity,  and  in  it  be  rebuked  sharply  Lusory  Lotts  and 
the  "  heathenish  debauchery  "  of  the  studehts  during  the 
twelve  days  ensuing.  Hb  exposures  and  scathing  denun- 
ciations won  thunders  of  applause,  but  there  were  sheathed 
in  them  lightnings  of  wrath  among  the  High  Church  party. 
He  was  summoned  before  the  vice-chan<;eUor  and  whole 
senate  of  the  university.  He  appeared,  and  in  presence  of 
as  brilliant  an  assembly  a3  ever  met  in  the  congregation- 
house,  defended  himself  triumphantly.  Nonconformity, 
admittedly  in  lesser  things,  was  regarded  as  excluding  him 
from  the  Church  of  Engbnd.  He  left  the  university, 
and  would  have  accepted  the  great  church  of  Colchester  in 
Essex,  but  the  relentless  bishop  of  London  refused  to  grant 
institution  and  induction.  Like  furtive  persecution  awaited 
him  elsewhere,  and  at  last  he  passed  over  to  Holland.  To 
leave  England  was  not  so  simple  or  easy  a  thing  then,  and 
Ames  had  to  disguise  himself  for  safety.  His  disguise  was 
singularly  timed,  for  it  produced  an  incident  that  has  long 
been  worked  into  the  very  fabric  of  church  history  in  Eng- 
land and  Holland.  Coincident  with  his  arrival  at  Rotterdam 
a  congress  of  theologians — ^Remonstrant  and  non-Remon- 
strant— was  being  held.  •  Ames  went  into  the  meeting  in 
his  '*  habit  of  a  fuherman,  with  his  canvas  slops  about  his 
body,  and  a  red  cap  on  his  head."  As  the  debate  pro- 
ceeded, the  English  visitor  rose  and  craved  permission  to 
oppose  Grevinchovius — a  theologian  long  siiice  in  oblivion, 
but  a  tower  of  strength  in  heresy  at  that  day — in  Latin. 
The  Remonstrant  champion  was  rather 'taken*aback  at  first; 
but  jeered  and  flouted  the  plain  countryman,  "  like  an- 
other Goliath  scorning  David."  The  questiou  waa  the  old- 
new  one  of  the  "  selfndetermining  power  of  the  human  will 
to  spiritual^good,  without  any  need  of  the  previous  effica- 
cious operations  of  divine  grace."  Ames  bore  his  op- 
ponent's gibes  at  his  dress,  and  overwhelmed  him  with  his 
logical  reasoning  from  Phil.  ii.  1 3,  '*  It  is  God  Qiat  worketh 
in ,  us  both  to  vrill  and  to  do."  The  fisherman-contro- 
veraialist  made  a  great  stir,  and  from  that  day  became 
known  and  honoured  in  the  Low  Countries.  Subsequently 
Ames  entered  into  a  controversy  in  print  with  Grevin- 
chovius on  universal  redemption  and  election,  and  cognate 
problems.  He  brought  together  all  he  had  maintained  in 
his  CoronU  ad  CoUcUionem  IIagi.ensem — his  most  master- 
ful book»  which  figures  largely  in  Dutch  church  history. 
At  Leyden,  Ames  became  intimate  virith  the  venerable  Mr 
Goodyear,  pastor  of  the  English  church  there.  ''While  thus 
resident  in  comparative  prfyacy  he  was  sent  for  to  the 
Hague  by  Sir  Horatio  Vere,  who  appointed  him  a  minister 
in  the  army  of  the  states-general,  and  of  the  Englisli 
soldiers  in  their  service,  a  post  held  by  some  of  the  greatest 
of  England's  exiled  Puritans.  He  married  at  the  Hague  a 
daughter  of  Dr  Burgess,  who  was  domestic  pastor  of  Yere. 
On  his  fathe>in-law*8  return  to  England,  Ames  succeeded 
to  his  place.  It  was  at  this  time  he  began  his  memorable 
controversy  with  Episcopius,  who,  in  attacking  the  Coronis, 
railed  against  the  author  as  having  been  "  a  disturber  of 
the  public  peace  in  his  native  country,  so  that  the  English 
magistrates  had  banished  him  thence;  and  now,  by  his 
late  printed  Coronu,  he  was  raising  new  disturbances  in 
the  peaceable  Netherlands."  It  was  a  miserable  libel.  Mr 
Goodyear  being  present  in  the  lecture-room  when  Epis- 
copius vented  his  malice,  there  and  then  rebutted  his 
charge  against  his  absent  friend  None  the  less  did  the 
controversy  proceed.  Ultimately  Ames  reduced  the  Re- 
monstrants to  silence.  The  Caronis  had  been  primarily 
prepared  for  tha.  Synod  of  Dort,  which  sat  from  November 
1618  until  May  1619.  At  this  celebrated  synod  the  posi- 
tion of  Dr  Ames,  if  an  extremely  honourable,  was  a 
peculiar  one.  The  High  Church  party  in  England  had  in- 
duced the  king  to  interfere  and  bhng  about  his  removal 
(rom  the  Hague,  on  the  ground  of  his  nonconformity ;  but 


he  was  still  held,  deservedly,  in  such  reverence  that  it  u-a* 
arranged  he  should  attend  the  synod  informally.  Through- 
out its  sittings  Dr  Ames  appears  to  have  been  the  most 
active  and  influential  of  the  foreign  divines.  It  is  a 
sorrowful  fact  that,  from  1611-12  onward,  Ames  was 
interfered  with  harassingly  by  the  High  Church  party  m 
England.  Twice  over,  when  chosen  professor,  the  most 
envenomed  opposition  was  led  (rom  England.  He  was 
kept  from  the  university  of  Leyden ;  and  when  later  in- 
vited by  the  state  of  Friesland  to  a  professoriate  at  Franeker, 
the  persecution  was  renewed,  but  this  time  abortively. 
He  was  installed  at  Franeker  on  7th  May  1622,  and  de- 
livered a  most  learned  discourse  on  the  occasion  vn  "  Uriro 
and  Thummim."  He  soon  brought  renown  to  Franeker  as 
professor,  preacher,  pastor,  and  theological  writer.  He 
prepared  his  MeduUa  Theologica  for  his  students.  His 
Casxis  Comdentiae  followed.  Both  these  treatises  left  their 
mark  on  the  thought  of  the  century.  His  "  Cases  of  Con- 
science "  was  a  ne w  th  ing  in  Protest  mtism.  The  work  sho^-s 
much  insight  into  human  nature,  and  nuiy  be  favourably 
compared  with  the  bulkier  Dudor  DuhitarUiuvL  Having 
continued  twelve  years  at  Franeker,  his  health  gave  way,  and 
he  contemplated  removal  to  New  England.  But  another 
door  was  opened  for  him.  His  English  heart  yearned  for 
more  frequent  opportunities  of  preaching  the  gospel  to  his 
fellow-countrymen,  and  an  invitation  to  Rotterdam  gave 
him  such  opportunity.  His  friends  at  Franeker  were 
passionately  opposed  to  the  transfer^ce,  but  ultimati'ly 
acquiesced.  At  Rotterdam  he  drew  >I1  hearts  to  him  by 
his  eloquence  and  fervour  in  the  pulpit,  and  his  irrepres- 
sible activity  as  a  pastor.  Home-controversy  engaged  him 
again,  and  he  prepared  his  Fresh  Suit  against  Ceremonies — 
extrinsically  having  the  distinction  of  being  the  book  which 
made  Richard  Baxter  a  Nonconformist.  It  was  posthu- 
mously published.  He  did  not  long  survive  his  removal  to 
Rotterdam.  Having  caught  a  cold  from  a  flood  which 
drenched  his  house,  he  died  in  November  1633,  in  his 
fifty-seventh  year. 

Few  Englishmen  have  exercised  so  formstive  and  controlling  aa 
inllueuce  on  continental  thought  and  opinion  as  Dr  Ames.  U«  vas 
a  master  in  theological  controversy,  shunning  not  to  cross  swords 
with  the  formidable  Bellarmine.  lie  was  a  scholar  amon^  aeboiaxs, 
being  furnished  with  extraordinary  resources  of  K-aniin^.  Ha 
works,  which  even  the  Bxograph.ia  Briiannica  (1778)  testifies,  v«e 
famous  over  Europe,  were  collected  at  Amsterdam  in  5  vols.  4tc. 
Only  a  very  small  proportion  were  translated  into  bis  mother  tongue. 
His  Leetumes  in  on*nesJ*salmos  Davidis  (163S!)  is  exceedingly  sug- 
gestive and  terse  in  its  style,  reminding  o(  B«ngel's  Gncmati,  a» 
does  also  his  Commcntai<u»  vlritisque  Bpist,  S.  Petrt,  ^  His 
"Replies"  to  Bishop  Morton  and  Dr  Buigesa  on  •'Ceremoiiies" 
tell  us  that  even  kinship  could  not  prevent  htm  from  **  contending 
e«ruc3tly  for  the  faith."  (John  Quick's  MS.  /cojuj  Sacrta  AngitetiMt, 
yiho  ^ives  the  fisherman  anecdote  on  the  personal  authority  o^  one 
who  was  present ;  Brook's  Purtlans,  vol.  iii.  pp.  40&-8 ;  Vin- 
wood's  Memorials,  vol.  iii.  pp.  346-7  :  Neal's  Puritans;  Fuller's 
CnvibriHgc  {Christ's  College) ;  iSylvestett  Li/eo/  Baxter,  j«rt  i.  pp. 
13,  14  ;  Biogr.  Brit.,  vol.  i.  pp.  172-3  ;  Mather'a  ^'eto. England^ 
book  iii.  ;  Palmer's  Nonconf.  Afeinonal.  ;  Mosheim's  Eetles.  BisL. 
who  mis  ikenly  calls  him  a  Scotsman;  Hanbuiv,  s.v.  ;  CMect\oets 
of  tJie  Afassackusctls  Historical  Society^  vol.  vi.,  fourth  series,  1863, 
pp.  576-7.)  (A.  B  G.) 

AMESBURY,  an  old  town  in  Wiltshire,  on  the  Avon, 
8  miles  north  of  Salisbury,' and  78  west  of  London.  It 
is  an  ill-built  place,  with  little  trade.  It  contains  an  old 
parish  church,  which  probably  belonged  to  an  abbe}%  a 
chapel  for  the  Wesleyan  Methodists,  and  a  beautiful  house 
erected  by  Inigo  Jones  for  the  Duke  of  Queensben^i* 
Near  Amesbury  ore  Stonehenge,  and  Milston}.  where  Addi- 
son was  bom.     Population,  11 60. 

AMETHYST,  properly,  is  only  a  variety  of  quarts  or 
rock-crystal  distinguished  by  its  fine  violet-blue  or  purple 
colour.  This  tint  seems  to  be  caused  by  a  minute  miJEture 
of  the  peroxide  either  of  iron  or  of  manganese,  and  is  lost 
when  the.  &tone  is  exposed  to  the  action  of  Uie  fire.     It 
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Iheii  chaiiges  througb  j-cUow  and  green  to  colourless; 
«nd  in  this  condition  is  often  sold  for  the  aquamarine  or 
tO{>as.  AincUiyst  is  generally  found  in  thick  columnar 
inassca,  of  short  hexagonal  prisms  tenninating  in  pyramids. 
The  faces,  especially  in  Brazilian  8|X)cimens,  arc  often 
marked  by  zig-zag  or  undulating  lines,  and  the  colour  in 
many  is  similarly  disposed,  sliowing  a  peculiar  internal 
structure  in  the  stone.  It  has  been  proposed  to  name  all 
varieties  of  quartz,  whether  coloured  or  uncoloured,  show- 
ing this  {leculiarity,  amethyst,  but  without  sufficient  reason. 
TVntethyst,  according  to  Pliny,  got  its  name,  ^fUOvaro^,  from 
its  su[iposcd  power  of  preventing  drunkenness.  Though 
fiot  a  true  gem,  it  was  formerly  much  valued  as  an  orna- 
Tnental  stone,  but  has  greatly  declined  in  value  in  the 
present  century,  being  obtained  in  great  abundance  from 
Brazil.  There  it  is  often  white  or  yellow,  and  named  topaz. 
The  finest  blue  stones  are  found  in  Ceylon  and  Siberia; 
and  less  remarkable  ones  in  many  places  in  Europe,  India, 
and  Australia.  Amethysts  may  be  counterfeited  by  glasses, 
to  which  the  proper  colour  or  stain  is  given  by  mineral 
matter.  There  were  fine  ones  made  in  France  about  the 
jear  IG90,  which  even  imposed  on  connoisseurs,  but  with 
the  decrease  in  price  there  is  now  less  danger  of  such 
deceptions. 

AMHERST,  a  district  and  city  within  the  Tonasserim 
division  of  British  Burmah,  and  within  the  jurisdiction  of 
the  chief  commissioner  of  that  province.  The  District 
forms  a  narrow  strip  of  land  between  the  Indian  Ocean 
und  the  mountains  which  separate  it  from  the  independent 
kingdom  of  Siam.  It  lies  in  16**  N.  lat.,  98**  E.  long., 
and  consists  pertly  of  fertile  valleys  formed  by  spurs  of 
the  mountain  system  which  divides  it  from  Siam,  and 
|>artly  of  a  rich  alluvial  tract  created  by  the  great  rivers 
which  issue  from  them.  Tlie  most  important  of  these  are 
the  Salween  river  and  the  Houng-da-raw  Khyoung.  The 
river  highways  bring  down  inexhaustible  supplies  of  rice 
to  Maulmain,  the  chief  town  of  the  district,  as  also  of  the 
province  of  Tenasserim,  and  the  second  city  in  British 
turraah.  The  district  comprises  an  area  of  15,144  square 
miles,  of  which  346  are  cultivated,  4889  are  capable  of 
being  brought  under  cultivation,  and  the  remaining  9909 
square  miles  are  returned  as  uncultivable.  The  population 
in  1872- numbered  235,738  souls,  occupying  38,945  houses, 
and  consisting  of  203,774  Buddhists,  15,598  Hindus, 
12,279  Mahometans,  and  4081  Christians.  The  town  of 
^laulmain  contains  53,653  inhabitants.  The  rainfall  is 
very  heavy,  245*85  inches  being  registered  in  1871-72.  The 
temperature  is  uniform,  but  not  excessive,  and  averaged 
63°  at  2  P.M.  throughout  the  month  of  May  1871,  80"  at 
2  P.M.  throughout  July,  and  the  same  at  2  p.m.  through- 
out December  1871. 

Amhbrst  Town,  situated  in  the  district  of  the  same 
name,  about  30  miles  south  of  Maulmain.  It  was  founded 
by  the  English  in  1826  on  the  restoration  of  the  town  of 
Martaban  to  the  Burmese,  and  named  in  compliment  to 
the  Governor-General  of  India  wao  projected  it.  The 
proclamation  inviting  the  natives  to  people  the  town  was 
AvcU  adapted  to  the  character  and  capacities  of  those  whom 
it  addressed.  "  Th  inhabitants  of  the  towns  and  villages 
who  wish  to  come  siiall  be  free  from  molestation,  extortion, 
and  oppression.  They  shall  be  free  to  worship  as  usual, 
temples,  monasteries,  priests,  and  holy  men.  The  people 
ahali  go  and  come,  buy  and  sell,  do  and  live  as  they 
please,  conforming  to  th^  laws.  In  regard  to  slavery, 
aince  all  men,  common  .pebple  or  chiefs,  are  by  nature 
«qual,  there  shall  be  under  the  English  government  no 
alavea  Whoever  desires  to  come  to  the  new  town  may 
•come  from  all  parts  and  live  happy,  and  those  who  do 
not  wish  to  remain  may  go  where  they  please  without 
iiindrance."     Shortly  after  its  settlement  the  number  of 


houses  amoinitcv^l  to  230,  and  the  population  to  1200. 
Large  teak  forests  abound  in  its  neighbourhood,  and  the 
tiinber  is  exported  in  considerable  quantities. .  The  harbour, 
though  lafge  and  .capable  of  accommodating  ships  of  any 
burden,  is  difficult  of  access,  and  dangerous  during  tlie 
south-west  monsoon.  Amherst  town  has  been  eclipsed  by 
the  rapidly  rising  city  of  Maulmain,  which  has  aUsorbed  to 
itself  the  trade  and  mercantile  enterprise  alike  of  Amherst 
district  and  of  the  Tenasserim  province. 

AMHERST,  a  post  tov/nship  of  Hampshire  county, 
Massachusetts,  United  States.  It  is  a  picturesque  viUage 
intersected  by  two  branches  of  the  Connecticut  river. 
Its  water-power  is  utilised  for  manufactories  of  machinery, 
edge  tools,  cotton  goods,  paper,  6ic.;  but  it  is  principally 
known  as  the  seat  of  Amherst  college,  a  valuable  institu- 
tion founded  in  1821,  mainly  for  the  purpose  of  educating 
poor  and  pious  young  men  for  the  ministry.  The  charity 
fund  is  laurge,  and  pays  the  tuition  fees  of  forty  or  fifty 
students.  The  faculty  of  the  college  consists  of  eighteen 
professors,  beside  the  president  The  number  of  students 
in  1873  was  261.  The  buildings  of  Amherst  college  are 
situated  on  a  hill  at  tne  southern  extremity  of  the  ^lage. 
An  octagonal  building  in  advance  of  the  line  of  college 
halls  is  devoted  to  the  purposes  of  a  museum.  Some  of 
the  collections  are  of  great  value,  especially  those  in  the 
palseontological  department  The  Massachusetts  Agri- 
cultural school,  founded  in  1803,  has  also  its  seat  at 
Anriherst  Its  handsome  buildings  are  on  the  edge  of  a 
rich  plain  from  which  fine  views  are  obtained  of  the  moun- 
tains on  the  west  and  south.  There  is  a  large  farm  for 
experiment  attached  to  the  school,  which  is  esteemed  one 
of  the  best  in  America.  The  population  of  Amherst  in 
1870  was  4035. 

AMHERST,  Earl  (William  Pitt  Amherst),  bom  in 
1773,  was  the  nephew  of  Jeffery  Amherst,  who,  for  his 
services  in  America,  where  he  was  commander-in-chief  at 
the  time  of  the  conquest  of  Canada,  was  raised  to  the 
peerage  as  Baron  Amherst  in  1776.  The  patent  of  nobility 
was  renewed  in  1788  with  remainder  to  the  subject  of  this 
notice,  who  succeeded  to  the  title  in  1797.  In  1816  ho 
was  sent  as  ambassador  extraordinary  to  the  court  of  China, 
with  the  view  of  establishing  more  satisfactory  commercial 
relations  between  that  country  and  Great  Britain.  Oii 
arriving  in  the  Peiho,  he  was  given  to  understand  that  ho 
could  only  be  admitted  to  the  emperor's  presence  on  condi- 
tion of  performing  the  ko-t<fu,  a  ceremony  which  Western 
nations  have  always  considered  degrading,  and  which  is, 
indeed,  a  homage  exacted  by  the  Chinese  ^vereign  from  liis 
tributaries.  This  Lord  Amherst,  following  ^he  advice  of 
Sir  George  T.  Staunton,  who  accompanied  him  as  second 
commissioner,  refused  to  consent  to,  as  Lord  Macartney 
had  done  in  1793,  unless  the  admission  was  made  that  his 
sovereign  was  entitled  to  the  same  show  of  reverence  from 
a  mandarin  of  his  mnk.  In  consequence  of  this  he  was  not 
allowed  to  enter  Peking,  and  the  object  of  his  mission  was 
frustrated.  His  ship,  the  "  Alceste,"  after  a  cruise  along  the 
coast  of  Corea  and  to  the  Loo-Choo  Islands,  on^proceeding 
homewards  was  totally  wrecked  on  a  sunken  rock  in  Caspar 
Strait  Lord  Amherst  and  part  of  his  shipwrecked  com- 
panions escaped  in  the  ship's  boats  to  Batavia,  whence  relief 
was  sent  to  the  rest  The  ship  in  which  he  returned  to 
England  in  1817  having  touched  at  St  Helena,  he  had 
several  interviews  with  the  Emperor  Napoleon  (Ellis's 
Proceedings  of  the  Late  Embassy  to  Chinas  1817;  M^Leod's 
Narrative  of  a  Voyage  in  HJLS.  *' Alceste,''  1817).  Lord 
Amherst  held  the  office  of  governor-general  of  India  from 
August  1823  to  February  1828.  The  principal  event  of 
his  government  was  the  Burmese  war,  resulting  in  the 
cession  of  Aracan  and  Tenasserim  to  Great  Britain.  He 
was  created  Earl  Amherst  of  Aracan  in  1826.     On  his 

I-  —  93 


738 


A  M  H  — A  ML 


retarn  to  England  ho  liTcd  in  retirement  till  his  death  in 
March  1857. 

AMHTJRSl^  Nicholas,  an  English  poet  and  political 
«Titer  of  tho  18th  century,  was  bom  at  Harden  in  Kent, 
and  entered  (1716)  at  St  John's  college,  Oxford,  from 
which  he  was  expelled,  ostensibly  for  libertinism  and 
irregular  conduct,  but  really,  according  to  his  own  state- 
ment, on  account  of  the  liberality  of  his  opinions.  Ketain- 
ing  great  resentment  against  the  university  on' this  account, 
he  gave  expression  to  his  feeling  in  a  poem  published  in 
1724,  called  Oculus  Britannice,  and  in  a  book  entitled 
TcrrcB  FUiuB.  Ho  published  a  Miscellany  of  Poeijis,  sacred 
and  profane;  and  The  Convocation^  a  poem  in  five  cantos, 
which  was  a  satire  oji  the  bishop  of  Bangor's  antagonists. 
Lut  ho  is  best  known  for  the  share  he  had  in  the  political 
paper  called  The  Craftsman,  which  he  conducted  for 
several  years.  It  attained  a  circulation  of  10,000  or  12,000 
copies,  and  had  very  considerable  influence  in  inflaming 
popular  opinion  against  Sir  Bobert  Walpole,  and  in  bring- 
ing about  the  political  change  of  1742.  Amhurst's  party 
made  no  provision  for  him,  however,  on  their  accession  to 
power,  and  their  neglect  is  supposed  to  have  hastened  his 
death,  which  occurred  at  Twickenham  on  the  27th  April 
1742. 

AMIANTHUS  {unstained^  from  a  privative,  and  /u<uVu>, 
to  stain),  the  best  known  and  most  beautiful  of  the 
asbestos  class  of  substances.     See  Asbestos. 

AMICI,  Giovanni  Batiista,  a  celebrated  designer  and 
constructor  of  j[>ptical  instruments,  was  born  at  Modena  in 
1784.  While  studying  mathematics  at  Bologna,  he 
acquired  a  taste  for  astronomical  science,  and  devoted 
himself  early  in  life  to  the  improvement  of  astronomical 
instruments  with  great  ingenuity  and  success.  For  the 
specula  of  his  reflecting  telescopes  he  prepared  Si  very  hard 
alloy,  capable  of  receiving  and  retaining  a  fine  polish,  and 
to  prevent  spherical  aberration  he  wrought  the  specula  into 
an  elliptical  form.  About.  1812  he  undertook  the  con- 
struction of  a  telescope  witli  a  five-foot  speculum,  and  tho 
gun-foundry  at  Pavia  was  put  at  his  disposal  for  .this 
purpose  by  the  war  minister  of  Italy,  but  the  project  was 
broken  ofi",  owing  apparently  to  political  complications. 
Amici  is  still  better  known  from  his  microscopes.  His 
reflecting  microscopes,  with  ellipsoidal  specula,,  were  an 
improvement  on  all  that  had  preceded  them,  and  he 
attained  still  greater  success  in  the  construction  of  com- 
pound achromatic  object-glasses.  His  compound  micro-, 
scope  was  the  first  that  could  be  used  either  in  a  vertical 
or  in  a  horizontal  position.  His  prism,  too,  for  the  oblique 
illumination  of  objects  of  microscopical  observation  is  much 
commended.  Amici  was  a  very  diligent  and  skilful 
observer ;  and  his  intimate  acquaintance  with  the  principles 
of  optical  science  enabled  him  to-  arrange  his  apparatus  to 
the  very  best  advantage.  Various  papers  recording  the 
results  of  his  observations,  which  he  read  before  learned 
societies,  were  published  in  scientific  journals.  They  treat 
of  the  measurement  of  the  diameters  of  the  sun  (by  means 
of  a  micrometer  ho  invented)  and  other  astronomical 
subjects,  the  circulation  of  the  sap  in  plants,  the  fructifica- 
tion of  plants,  infusoria,  &c.  After  holding  for  some  time 
a  professorship  of  mathematics  in  Modena,  he  was  in  1831 
appointed  inspector-general  of  studies  in  the  duchy.  A 
few  years  later  ho  was  entrusted  ^vdth  the  charge  of  the 
observatory  at  Florence,  where  he  also  delivered  lectures 
as  professor  of  mathematics  at  the  museum  of  natural 
history.     He  died  in  April  1863. 

ATHENS,  an  ancient  city  of  France,  capital  of  the 
department  of  Somme,  and  formerly  of  the  old  province  of 
Picardy,  situated  on  the  Somme,  about  40  miles  from  its 
mouth,  and  71  miles  N.  of  Paris.  It  wa.«5  once  a  place  of 
great  strength,  and  still  possesses  a  citauol,  but  the  ramparts 


which  surrounded  it  have  been  replaced  by  bcautifiillKHile- 
vards.  The  new  part  of  the  town  is  well  built^  bat  the 
streets  of  the  old  quarter  are  narrow  and  irregnlar,  and  axe 
so  cut  up  by  the  eleven  canals  into  which  the  Somme  is 
here  divided,  that  Lotiis  XL  is  said  to  have  called  the  town 
''  little  Venice."  The  most  interesting  object  in  Amiens 
is  its  magnificent  cathedral,  one  of  the  finest  in  Europe, 
commenced,  in  the  year  1220  and  finished  in  1283,  although 
additions  to  it  were  afterwards  made.  Among  the  other 
important  public  buildings  are  the  Hdtel  de  Ville,  the 
Chateau  d'Eau,  the  theatre,  the  museum,  the  hospital,  and 
several  churches.  The.  town  is  the  scat  of  a  bishop,  of  a 
prefect,  and  of  the  departmental  courts  of  justice ;  and 
possesses  a  library  containing  more  than  50,000  volumes, 
besides  manuscripts,  an  academy  of  sciences,  various  other 
learned  societies,  a  theological  seminary,  a  lyceum,  and 
several  ordinary  schools.  It  has  nuiny  important  manu- 
factures, the  chief  being  cotton  velvets,  kerseymeres, 
woollen  and  linen  cloths,  flax,  beetroot  sugar,  soap;  leather, 
and  paper.  Amiens  occupies  the  site  of  the  ancient 
Samarobriva,  capital  of  the  Anibiani,  from  whom  it 
probably  derives  its  name.  After  the  dissolution  of  the 
empire  of  the  west  it  repeatedly  changed  owners,  becoming 
for  the  fii-st  time  a  dependency  of  the  French  crown  iii 
1185,  when  Philip  of  Alsace  ceded  it  to  Philip  Augustus ; 
and  since  that  date  it  has  moi>e  than  once  passed  out  of  the 
power  of  the  French  kings.  The  famous  treaty  between 
Great  Britain,  France,  Spain,  and  Holland,  which  took  its 
name  from  this  city,  was  signed  in  the  Hdtel  de  Ville  on 
March  25th,  1802.  During  the  recent  war  between  France 
and  Germany  Amiens  fell  into  the  hands  of  the  Prussians 
on  the  28th  of  November  1870.  General  Manteoffel  was 
operating  against  the  French  army  of  the  north,  which  had 
been  formed  with  the  view  of  helping  the  armies  of  Paris 
and  of  the  Loire  to  effect  a  junction,  and  thus  raise  the 
siege-of  the  capital.  The  French,  however,  were  defeated 
in  a  battle  in  front  of  Amiens,  which  was  fought  on  the 
27th  of  November,  along  a  line  stretching  from  Saleax  to 
Marceleane,  and  extending,  it  is  said,  more  than  four 
leagues.  They  retreated  northward  in  the  direction  of 
Arras,  and  Amiens  surrendered  on  the  following  day,  after 
a  very  slight  demonstration  of  force  on  the  part  of  tho 
Prussians.  Peter  the  Hermit  was  born  at  Amiens  about 
1050.     Population  (1872),  63,747. 

.  AMIOT,  Pebs  Joseph,  a  learned  Jesuit  missionary  to 
China,  was  bom  at  Toulon  in  1718.  In  1750  he  arrived, 
along  with  two  others  of  his  order,  at  Macao,  from  which, 
on  a  favourable  answer  to  a  petition  being  received  from 
the  emperor  Kien-Limg,  he  removed  to  Peking  in  the 
autumn  of  tho  following  year.  He  continued  to  reside  in 
the  capital  until  his  death  in  1794,  devoting  iiiniself 
almost  exclusively  to  the  study  of  Chinese  and  Manchoo- 
Tatar  literature.  The  results  of  his  labours  were  com- 
municated at  frequent  intervals  to  Europe  in  works  which 
did  more  than  had  ever  been  done  before  to  make  known 
to  the  Western  world  the  thought  and  life  of  the  farthest 
East.  Many  of  his  statements,  however,  are  not  trust- 
worthy, and  his  works  are  practically  superseded  by  those 
of  others  who  entered  the  field  later.  His  Dictionnaire 
TatarynarUchovrFraru^aU  (Paris,  1769)  was  a  work  of  great 
value,  the  language  having  been  previously  quite  nnknotvn 
in  Europe.  His  other  writings  are  to  be  found  chiefly  in 
the  Memoires  concemant  HHutoirey  Us  Sciences,  et  les  Arts  de 
Chinois  (15  vols.  4to,  Paris,  1776-91),  The  Vie  de 
ConfuciiiSf  which  occupies  the  twelfth  volume  of  that 
collection,  is  very  complete  and  accurate. 

AMLWCH,  a  town  of  Anglesey,  North  Wales,  situated 
on  a  rising  ground  on  the  north  coast  of  the  island,  15 
miles  from  Beaumaris.  It  owes  its  importance  almost 
entirely  to  the  copper  mines  of  the  Parys  Mountain;  befQi\& 
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the  discovery  of  the  ore  in  1768  it  was  a  small  bamlet  of 
some  six  bouses.  At  one  time  the  mines  prodaced  3000 
tons  of  metal  annually,  but  in  recent  years  the  qtiantity 
has  greatly  diminished.  The  harbour  has  been  cut  out  of 
rock  at  considerable  expense,  and  is  protected-  by  a  break- 
water. A  branch  of  the  Chester  and  Holyhead  Railway 
terminates  in  the  town.  .Amlwch,  which  is  associated 
with  Beaumaris,  Holyhead,  and  Llangefni,  in  returning 
one  member  to  parliament,  had  a  popuhition  of  2968  in 
1871. 

AMMAN,  JoHANN  ConmAD,  a  physician,  and  on&of  the 
earliest  writers  on  the  instruction  of  the  deaf  and  dumb,  was 
bom  at  Schaffhausen,  in  Switzerland,  in  1669.  In  1687 
ho  graduated  at  Basle,  and  commenced  the  practice  of  his 
professioiji  at  Amsterdam,  to  which  he  had  to  flee  on 
account  of  his  religious. views.  He  first  called  the  atten- 
tion of  the  public  %o  his  method  of  training^  the  deaf  and 
dumb  in. a  paper  which  was  inserted  in  the  Philosophical 
TraruaciioiiSf  and  which  appeared  in  a  septate  fo^m  in 
the  year  1692,  undet  the  tith  Surdtis  L(^[^ens,  It  was 
again  issued,  with  much  additional  matter,  in  1702  and 
1728,  under  the  title  Dissertatio  de  Loquela.  In  thi)» 
work,  which  Haller  terms  "vere  aureum"  he  develops, 
with  great  ability,  the  mechanism  of  vocal  utterance,  and 
describes  the  process  which  he  employed  in  teaching  its 
use.  This  consisted  principally  in  exciting  the  attention 
of  his  pupils  to  the  motions  of  his  lips,  and  larynx  while 
he  spoke,  and  then  inducing  them  by  gbntle  means  to 
imitate  these  movements,  till  he  brought  them  to  repeat 
distinctly  letters,  syllables,,  and  words.  As  his  method 
was  excellent,  we  may  readily  give  him  credit  for  the  all 
but  imiversal  success  to  which  he  laid  claim.  The  edition 
of  Caelius  Aurelianus,  which  was  undertaken  by  the  Wet- 
steins  in  1709,  and  still  ranks  as  one  of  the  best  editions 
of  that  author,  was  superintended  by  Amman.  He  died 
about  1730. 

AMMAN,  JosT,  an  artist  celebrated  chiefly  for  his  en- 
gravings on  wood,  was  born  at  Zurich  in  June  1539.  Of 
his  personal  history  little  is  known  beyond  the  fact  that 
he  removed  in  1560  to  Nuremberg,  where  he  continued  to 
reside  until  Ms  death  in  March  1591.  His  productiveness 
was  very  remarkable,  as  may  be  gathered  from  the  state- 
ment of  one  of  his  pupils,  that  the  drawings  he  made 
during  a  period  of  four  years  woul^  hafe  SHed  a  hay- 
waggon.  A  large  number  of  his  original  drg^wings  are 
contained  in  the  Berlin  collection  of  engravSgs.  The 
genuineness  of  not  a  few  of  the  specimens  to  be  seen  else- 
where is  at  least  questionable.  A  series  of  copperplate 
engravings  by  Amman  of  the  kings  of  France,  with  short 
biographies,  appeared  at  Frankfort  in  1576.  He  .also 
executed  many  of  the  woodcut  illustrations  for  the  Bible 
published  at  Frankfort  by  Feierabend.  Another  serial 
work,  the  Panoplia  Omnium  lAhcralium  Mechariicarum  et 
SedeTftariarum  Artium  Geiura  Contimns,  containing  115 
plates,  is  of  great  value.  Amman's  drawing  is  correct  atid 
spirited,  and  lus  delineation  of  the  details  of  costume,  &a, 
is  minute  and  accurate.  He  executed  too  much,  however, 
to  permit  of  his  reaching  the  highest  style  of  art.  Paint- 
ings in  oil  and  on  glass  are  attributed  to  him,  but  no 
specim^p  of  these  is  known  to  exist. 

AMMAN,  Paul,  a  physician  and  botanist,  was  born  at 
"Breslau  on  the  30th  August  1634.  In  1662  he  received 
the  degree  of  doctor  of  physic  from  the  university  of 
Leipsic,  and  in  1664  was  admitted  a  member  of  the  society 
Natures  Cnriosorvm,  under  the  name  of  Dryander, 
Shortly  afterwards  he  wa^  chosen  extraordinary  professor 
of  medicine  in  the  above-mentioned,  university;  and  in 
1 674  he  was^  promoted  to  the  botanical  chair,  which  he 
again  in  1682  exchanged  for  the  physiological  He  died 
on  the  4th  February  1691.    Paul  Amman  seems  to  have 


been  a  man  of  acute  mind  and  extensive  learning;  but  a 
restless  and  irritable  disposition  led  him  to  engage  too 
much  in  controversy,  and  to  indulge- in  raiUeiy  in  hia 
writings  to  a  degree  which  the  nature  of  the  subjects  hardly 
warranted. 

Amman's  principal  works  were— i/e(2icina  CriHca,  teu  CetUuria 
Catuvm  in  FacuUaU  Liptiensi  resolutorum  variis  Discursibtu  aucta  / 
ParcsMtia  ad  Dooentes  oecupaia  circa  Znstiiutionvm  Jfediearum. 
EmaidtUUnum;  Tnnieum  NumoB  Pompilii  cum  ffippocraU;  SupeUf» 
BoCanicd,  ei  Mamtductio  ad  AfaUriam  Medicamj  and  CharaeUr^ 
Nialuralis  Planiarum. 

A^IMANATI,  Babtolomeo,  a  celebrated  Florentine 
architect  and  sculptor,  was  bon^  in  1511,  and  died  in 
1592.  He  studied  under  Bandinelli  and  Sansovius^  and 
closely  imitated  the  style  of  Michael  Angelo.  He  was 
more  distinguished  in  architecture  than  in  scnlptore.  He^ 
designed  many  buildings  in  Rome,  Lucca,  and  Florence^ 
an  addition  to  the  Pitti  palace  in  the  last-named  city  being^ 
one  of  lus  most  celebrated  works.  He  also  planned  the 
bea,utiful  bridge  over  the  Amo,  known  as  FotUe  dellu 
Trinitc^^one  of  his  celebrated  works.  The  three  arches  az& 
eUiptic,  and  though  very  light  and  elegant,  have  resisted  tho 
fury  of  the  river,  which  has  swept  away  several  other  bridges 
at  different  times.  Ammanati's  wife,  daughter  of  Qiov. 
Antonio  Battiferri,  an  elegant  and  accomplished  woman^ 
published  a  volume  of  poems  of  considerable  merit 

AMMIANUS,  Maecellinus,  a  Roman  historian  of  th© 
4th  century,  was  bom  in  the  city  of  Anfioch,  in  Syria.  la 
his  youth  he  was  enrolled  among  the  protcctoresdorfiesCici^ 
or  household  guards,  which  proves  him  to,  have  been  of 
noble  birth«  In\he  year  350  he  entered  the  service  of 
Constantius,  tiie  emperor  of  the  East^  and,  under  the 
command  of  Ursicinus,  a  general  of  the  horse,  he  served 
during  sevetal  expeditions.  According  to  his  own  modest 
account,  it  appears  that  he  acquired  considerable  military 
fame,  and  that  he  deserved  well  of  his  sovereign.  He 
attended  the  Emperor  Julian  in  his  expedition  into  Persia, 
but  it  is  not  known  that  he  obtained  any  higher  military 
promotion  than  that  which  has  already  been  mentioned. 
He  was  either  in  the  city  or  in  the  vicinity  of  Antioch  when 
the  conspiracy  of  Theodorus  was  discovered,  in  the  reign 
of  Valens,  and  was  an  eye-witness  of  the  severe  tortures  to 
which  many  persons  were  subjected  by  the  emperor  .on 
that  account  But  his- lasting  reputation  was  not  to  be 
acquired  from  military  service.  He  left  the  army  and* 
retired  to  RotSb,  where  he  employed  himself  in  writing  a 
history  of  the  Roman  empire,  comprising  a  period  of  282" 
years.  Though  a  Greek  by  birth,  he  wrote  in  the  Latin 
language;  but,  according  to  the  remark  of  Vossius,  his^ 
Latin  ^ows  that  he  was  a  Greek,  and  also  a  soldier.  His 
history  extended  from  the  accession  of  Nerva  to  the  death, 
of  Valens  ;  and  the  work  was  originally  divided  into  thirty- 
one  books.  Of  these  the  fii-st  thirteen  havo  perisbed,  and 
the  eighteen  which  remain  comm^nce  with  the  seventeenth 
year  of  the  reign  of  Constantius,  and  terminate  at  the  year 
378.  But  there  are  several  facts  mentioned  in  the  history 
which  prove  that  the  author  was  alive  in  the  year  380. 
Of  this  number  are  the  accession  of  Theodosius  to  the 
Eastern  empire,  the  character  of  Gratian,  and  the  consulate 
of  Neothorius.  The  style  is  harsh  and  redundant,  as  was 
to  be  expected  from  the  author's  education  and  military 
life ;  but  the  work  is  valuable  as  a  source  q£  information 
for  the  period  of  which  it  treats.  Gibbon  appears  to  give 
a  correct  estimate  when  he  says  that  Ammianus  is  *'an 
accurate  and  faithful  guide,  who  composed  the  history  of 
his  own  times  without  indulging  the  prejudices  and  pas- 
sions which  usually  aflfect  the  mind  of  a  contemporary. *- 
From  the  lespectful  manner  in  which  he  speaks  of  pagan 
deities,  and  of  the  advantage  of  heathen  auguries  in  fore- 
telling future  event?,  it  is  evident  that  Ammianus  was  » 
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ieatben.  •  'The  f aybuiabl^  ciccount  which  he  gives  of  the 
raligion,  manners,  and  fortitude  of  Christians,  is  the  result 
of  his  candour  and  impartiality  as  an  historian.  The  work 
'of  Ammianus  has  passed  through  several  editions,  of  which 
the  best  are  the  Lejdcn  edition  of  1C93,  by  Gronovius, 
and  those  of  Leipsic,  published  in  1773  and  1808.  The 
latter  was  edited  by  Wagner  and  Erfurdt 

AMMIHATO,  Scipzo,  an  Italian  historian,  born  at 
Lecce,  in  the  kingdom  of  Naples,  on  the  27th  September 
1031.  His  father  intending  him  for  the  profession  of 
law,  sent  him  to  study  at  Naples,  but  his  own  decided 
preference  for  literature  prevented  him  from  fulfilling  his 
father's  wishes.  Ente^ng  the  church,  he  resided  for  a 
time  at  Venice,  and  afterwards  engaged  in  the  service  of 
Pope  Kus  IV.  In  1669  he  went  to  Florence,  where  he 
was  fortunate  in  securing  the  patronage  and  support  of 
Buke  Cosmo  L  It  was  at  the  suggestion  of  this  prince 
that  he  wrote  the  work  by  which  he  is  best  known,  his 
IsUyrie  Ficreniine  (1600).  In  1595  he  was  made  a  canon 
of  the  cathedral  of  Florence.  He  died  in  1601.  Among 
^he  other  works  of  Ammirato,  some  of  which  were  first 
published  after  his  death,  may  be  mentioned  discourses 
on  Tacitus  and.  histories  of  -the  families  of  Naples  and 
Florence. 

AMMON,  the  name  of  an  Egyptian  'deity,  called  by  the 
imcient  I^gyptians  Amen  or  Amun,  and  ono  of  th^  chief  gods 
of  the  country.  His  name  meant  the  hidden  or  conc^ed 
god,  and  in  this  respect  was  analogous  to  JIapi  or  Apis, 
which  conveyed  the  same  idea.  He  was  the  local  deity  of 
Thebes  or  Diospolis,  and  supposed  by  the  Greeks  to  be 
the  same  as  Zeus  or  Jupiter.  His  type  wlb  that  of  a  man 
wearing  on  his  head  the  red  crown  teshr,  emblem-  of 
dominion  over  the  lower  world  or  hemisphere,  surmounted 
by  the  sun's  disc  to  indicate  his  solar'  nature,  flanked  by 
two  tail  feathers  of  a  hawk,  also  symbolical  of  his  relation 
to  the  gods  of  light  Ammon  was  not  one  of  the  oldest 
.  deities  of  Egypt,  for  his  form  and  name  do  not  appear  till 
the  eleventh  or  Diospolitan  dynasty,  when  the  kings  of 
that  line  assumed  his  name,  and  built  a  sanctuary  to  him  at 
Mcdinat  Habu.  *  From  this  period  the  monarchs  of  Thebes 
introduced  his  name  into  their  titles,  and  the  worship  of 
Amen  became  the  predominant  one  of  ancient  Egypt;  and 
the  embellishment'  of  his  shrine  and  enrichment  of  his 
treasury  were  the  chief  object  of  the  policy  of  the  Pharaohs. 
\'"ictoiy  and  conquest  were  the  chief  gifts  he  offered  to  his 
adorers ;  and  he  is  often  seen  leading  up  the  conquered  nations 
of  the  north  and  south  to  the  monarchs  whom  he  endows 
with  power  and  victory.  In  this  character  Amen  is  often 
represented  holding  the  Egyptian  scimitar  khepsL  In  his 
celestial  character  his  flesh  was  coloured  blue,  that  of  the 
beavea  He  is  said  to  have  been  called  on  some  monu- 
ments the  son  of  Hapimaa  (or  the  Nile) ;  but  in  the  hymns 
addressed  to  him  the  title  of  self-engendered  is  applied  to 
bim,  and  he  was  one  of  the  fielf-ezistent  deities.  His 
principal  titles  are — ^lord  of  the  heaven,  king  of  the  gods, 
substance  of  the  world,  and  resident  on  the  thrones  of  the 
world,  eternal  ruler, — appellatives  of  his  celestial  and  ter- 
restrial functions  He  was  also  lord  of  heaven  and  earth, 
streams  and  hills,  and  as  a  demiurges,  the  creator  of  beings. 
The  hymns  addressed  to  him  designate  him  as  the  sole  or 
only  god,  in  term5»  applicable  to  one  god  who  alone  exists, 
who  moulds  and  governs  the  world.  *.'  At  one  time  on 
attempt  was  made  to  identify  him  with  the  solar  orb.  Con- 
sidered as  the  active,  iutelli<;;ent,  and  pervading  spirit  of 
the  universe,  he  transfuses  the  breath  of  life  into  the 
nostrils  of  kings  and  other  persons.  In  his  solar  characters, 
Ainmon  was  eJ^ed  with  Ba,  and  called  Amen  Ba,  or  Amen 
Ua  Harmachia,  or  "  the  sun  in  the  horizon,**  Amen  being 
considered  one  of  the  forms  of  the  sun  itself.  The  worship 
of  the  celestial  Ammon  prevailed  chiefly  at  Thebes,  where, 


with  the  Mut,  or  '^  mother**  goddess,  and  Ms  son  Ehomn  or 
Chons,  he  formed  the  Theban  triad,  and  the  sacred  nuoe 
of  Thebes  was  "the  abode  of  Amen."  Besides  Thebes^  Ijj 
worship  has  been  found  at  Siuah  in  Lybia,  at  Beit  Onallj, 
and  at  Meroo  in  Ethiopia,  marked  lesped  being  shown  to 
his  worship  by  the  later  Ethiopian  monarcha  At  Philse  and 
Debud  his  name  also  appears  as  ond  of*  the  dominant 
deities.  In  the  representations  at  Hermonthin  he  assists  U 
the  birth  of  Hap-pa-Ba;  and  in  the  scenes  of  the  passage 
of  Ba,  or  the  sun,  through  the  hours  of  the  night,  the 
gigantic  arm  of  Amen  strangles  the  serpent  Apophis, ''  the 
great  dragon"  of  Elgyptian  mythology,  the  spirit  of  daik- 
ness,  who  warred  against  the  gods  of  light.  Anftftiwr 
of  the  types  of  Amen  represents  him  as  the  reproductive 
power  of  nature,  still  in  the  human  form,  but  mummied, 
and  holding — ^instead  of  the  usual  sceptre,  uasm^  or  so- 
called  kukupha  sceptre — ^the  whip  nekhekh,  Iq  this  type 
he  was  supposed  to  be  Amen  the  father  and  Horns  the 
child  of  the  triad,  which  then  consisted  of  Amen,  Amont, 
or  the  female  Ammon,  and  Harka.  His  titles  in  this 
character  are  Amen-karmul-/, — ^Amen,  ''the  husband  of  his 
mother,"  eonsidered  as  the  final  avatar  of  the  god,  the 
alpha  and  omega,  the  oldest  and  youngest  of  created 
beings.  He  is,  considered  in  his  youthful  character,  aalled 
Hamekht,  or  'Hhe  powerful  Horus,"  and  identified  with 
Kkons,  the  local  god  of  Chcmmo  or  Panopolis.  As  Horns 
he  is  called  the  "  son  of  Isis,"  but  this  is  dearly  a  later 
fusion  of  the  two  myths.  In  the  inscriptions  it  is  said 
''  he  has  taU  plumes,"  and  in  the  esoterical  erplarationa  of 
the  seventeenth  chapter  of  the  BitucU,  these  plumes  are 
explained  by  '*  his  two  eyes,"  or  Isis  and  Nephthys,  who 
are  seen  accompanying  Horus  in  certain  scenes.  This 
type  of  Amen  was  not.  usually  exhibited,  but  brought  out 
on  the  occasion  of  his  festival,  called  the  manifestation  of 
Khom,  one.  of  tiie  oldest  fStes  of  Egypt  This  type  of 
Amen  is  principally  found  at  the  Buan,  or  valley  of  £1 
Hainmamat,  on  the  way  to  Coptosj'and  at  Wady  Haifa, 
where  a  temple  was  erected  to  mm  by  Amenophia  IIL  As 
the  god  of  liie  reproductive  powers  of  nature,  the  kings  of 
Egypt  are  seen  hoeing  the  ground  before  him,  or  offering 
various  coloured  calves  and  gazelles  to  hin\  A  great  fes- 
tival in  his  honour  is  represented  at  Medina^  Habu,  when 
hi9  statue  is  carried  by  twenty  priests,'  and  Barneses  m. 
cuts  down  before  him  the  com  whicLhas  just  ripened  for 
the  sickle.  The  negroes  of  Arabia,  or  else  the  £f^ 
Barbarica  of  later  geographers,  appear  as  assistants  at  this 
festival.  Another  t3rpe  of  Amen  connected  him  with  tha 
god  ^hnum  or  Chnoumis,  the  spirit  of  the  waters.  In 
this  rekttion  he  has  the  head  of  a  ram  instead  of  the  usual 
human  one.  Khnum  was  ono  of  the  demiurgi,  and  creator 
of  mankind,  whom  he  had  made  as  a  potter  out  of  day  atk 
the  wheel,  as  also  Osiris  and  Horus. «  Sometimes  the  typo 
of  Ehnum  beais  the-  name  of  Amen;  and  with  the  lam'li 
head  he  was  worshipped  in  the  Oasis  of  Ammon,  as  also 
up  the  Nile  at  the  cataracts,  Syene,  j^ephantime,  B^he^ 
Beit  Oually,  and  Meroe.  It  is  this  type  of  .Amen  with 
which  the  later  Greek  and  Boman  writers  were  most  fami> 
liar  j  and  Barneses  IL,  as  the  son  of  Amen,  assumes  the  ram^ 
horU)  which  Alexander  the  Great  adopted  at  a  later  datsi 
The  worship  of  Khnum  was  older  thsm  that  of  Amen;  ts 
it  appears  on  the  Pyramids  and  at  the  Wady  Magaxtsli, 
but  became  less  important,  and  finally  fused  into  Siat  of 
Amen.  Although  it  has  been  supposed  that  the  worship  o£ 
Amen  came  from  Meroe,  it  is  now  known  that  the  Ethioioaii 
civilisation  was  comparatively  of  much  more  recent  data 
than  the  Egyptian,  and  that  it  was  implanted  in  Ethiopia 
by  the  conquests  of  the  Pharaohs,  and  subsequently  adopted 
by  the  later  rulers  of  Meroe;  and  that  the  statements' of 
Herodotus,  that  it  was  brought  from  thence  to  tiie  Obsob 
of  Ammon  are  incorrect,  the  existing  temple  at  the  Oaaaa 
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not  being  older  tliozi  the  Persian  rulers  of  Egypt,  whUe  the 
worship  of  the  god  at  Thebes  dates  from  a  much  older  epoch. 
The  later  chapters  of  the  JUtueU,  added  at  tlie  time  of  the 
twentieth  dynasty,  which  contain  the  mystic  names  and 
appellatives  o£  the  god  in  the  language  of  the  negroes  of 
Punti  are  also  of  too  late  a  date  to  throw  any  light  on  the 
origin  of  Amen,  which  appears  prior  to  the  Hykshos,  when 
the  figyptian  princes  were  driven  to  the  south.  The  sheep 
was  sacred  to  the  god,  and  the  inhabitants  of  Thebes  in 
consequence  abstained  from  it;  but  it  is  said  they  amiually 
sacrificed  a  ram  to  Amen,  and  dressed  the  figure  of  the 
god  in  the  hide  of  the  animal.  The  reasons  assigned  by 
classical  authorities  for  this  action,  as  well  as  for  the 
astronomical  meaning  of  his  horns,  are  not  confirmed  by 
monumental  evidence.  On  the  conquest  of  Egypt  Alex- 
ander the  Great  called  himself  the  son  of  Ammon,  and  his 
portraits  wear  the  ram's  horn.  In  this  he  had  only 
imitated  the  Pharaohs  of  the  nineteenth  dynasty.  Amen 
is  only  mentioned  by  the  Hebrew  prophets  in  speaking  of 
Diospolis  as  the  city  of  No  or  No  Amon. 

Jablonski,  Fanth,  JEgypt.y  L  160-184;  Birch,  GaJOery 
of  Anitq.,  pt.  L  1 ;  Wilkinson,  Manners  and  Ctistanu,  iii 
31  a,  iv.  246,  /./  Goodwin,  Trans,  Soc.  Bibl  ArcL,  ii 
pp.  353-9;  Herodotus,  iL  42,  64;  Diodorus,  iiL  72;  Jer. 
xlvi  26;  Nah.  iii  8.  (s,  b.)    • 

AMMON,  Chbistoph  Fbiedrich  von,  a  distinguished 
theological  wricor  and  preacher,  was  bom  at  Baireuth  ia 
January  1766,  studied  at  Erlangen,  held  various  professor- 
ships in  the  philosophical  and  theological  faculties  of 
Erlangen  and  Gottingen,  succeeded  Reinhard.  in  1813  as 
court  preacher  and  counsellor  at  Dresden,  retired  from 
these  offices  in  1849;  and  died  3iay  21, 1850.  He  sought 
to  establish  for  himself  a  middle  position  between  rational* 
ism  and  supernaturalism,  inclining^  however,  decidedly  to 
the  former*  He  declared  for  a  **  rational  supematuralism," 
and  contended  that  there  must  be  a  gradual  development 
of  Christian  doctrine  corresponding  to  the  advance  of  know- 
ledge and  science.  He  was  a  man  of  great  versatility  and 
extensive  learning,  and  a  very  voluminous  author,  lus 
principal  work  being  the  Forthiidung  des  CkrisUrUhums  tur 
Wdtreligion,  in  4  vols.  (Leipsic,  1833-40).  E/Uiourf  einer 
rein  biblischen  Theohgie  appeared  in  1792  (second  edition, 
1801),and  ^i^mma  2*A«o%icain  1803  (other  editions,  1808, 
1816,  1830).  Yon' Amnion's  style  in  preaching  was  terse ^ 
and  lively,  and  some'^of  his  discourses  are  regarded  as 
models  of  pulpit  treatment  of  political  questions. 

AMMONIA  (NH,),  sometimes  called  the  Vdaiilo 
alkali^  or  Alkaline  air,  was  known  to  the  alchemists  in 
aqueous. solution.  Priestley  first  separated  it  in  the  gase- 
ous state  in  1774.  Scheele  in  1777  discovered  that  it 
contained  nitrogen,  and  its  true  composition  was  ascer- 
tained by  Berthollet  about  1785.  Ammonia  occurs  in 
the  atmosphere  asjcarbonate  and  nitrate,  in  searwater,  and 
in  many  mineral  springs.  Iron  ores  and  many  clayey 
soils  contain  it  in  small  quantity,  and  sal-ammoniac  and 
ammonia  alum  are  found  as  minerals  in  volcanic  districts. 
Carbonate  of  ammonia  is  obtained  in  large  quantity  by 
the  putrefaction  of  the  urine  of  animals,  or  the  dry  distilla- 
tion of  animal  matter.  Ammonia  is  obtained  from  its 
salts  by  the  acting  of  slaked  lime  or  solutions  of  potash 
or  soda,  and  is  fpsed  fron^  water  by  passing  over  quick- 
lime or  solid  potash,  and  finally  collected  over  mercury. 
It  is  a  colourless  gas,  of  a  pungent  smell,  and  alkaline 
taste  and  reaction  It  does  not  support  combustion  or 
respiration,  and  is  feebly  combustible.  It  is  remark- 
ably soluble  in  water,  1  volume  dissolving  nearly  700  of 
the  gas.  It  may  by  the  action  of  a  low  temperature 
an4  great  pressure  be  phanged  into  the  liquid  or  solid 
state.  The  gas  is  easily  decomppsed  into  its  elements  by 
%  succession  of  electric  8parks>  or  by  passing  it  over  red- 


hot  iroif  or  platinum  wire.  The  aqueous  solution  in  proi 
senco  of  finely  divided  platinum  and  atmospheric  air  is 
T^onveoted  into  nitrite  d  ammonia ;  and  conversely,  the 
oxides  of  nitrogen,  mixed  with  excess  of  hydrogen  and 
passed  over  platinised  asbestos,  are  changed  into  ammonfa^ 
Nitrogen  and  hydrogen  have  not  by  any  process  been  in  v 
duced  to  combine  so  as  to  yield  this  compound  directly,, 
unless  in  very  small  quantity.  For  theoretical  relations  ol 
anmionia,  salts,  &c.,  see  Chemistry. 

AMMONIAC,  Sal  (NH,C1),  the  earliest  known  salt  of 
ammonia,  now  named  cMortde  of  ammonium,  formerly 
much  used  in  dyeing  and  metallurgic  operations. 

The  name  JIamTnoniacus  9al  occurs  in  Pliny  {Nat. 
Hist%  zzxl  39),  who  relates  that  It  was  applied  to  a  kind 
of  fossil  salt  found  below  the  sand,  in  a  district  of  Gyre- 
naica.  It  was  similar  in  appearance  to  the  alumen  scissiie, 
and  had  a  disagreeable  ta&te,  but  was  useful  in  mediciiic; 
The  general  opinion  b,  that  the  sal-ammoniac  of  \h\3- 
ancients  was  the  same  as  that  of  the  moderns ;  but  the 
imperfect  description  of  Pliny  is  far  from  being  sufficient 
to  decide  the  point  The  native  sal-ammoniac  of  Bucharia^ 
described  by  Model  and  Karsten,  and  analysed  by  Klaproth^ 
has  no  resemblance  to  the  salt  described  by  Pliay.  The 
same  remark  applies  to  the  sal-ammoniac  of  volcanoes. 
Dioscorides  (v.  126),  in  mentioning  sal-ammoniac,  makes 
use  of  a  phrase  quite  irreconcilable  with  the  description  of 
Pliny,  and  rather  applicable  to  rock-salt  than  to  our  sal- 
ammoniac.  Sal-ammoniac,  he  says,  is  peculiarly  prized  if 
it  can  be  easily  split  into  rectangular  fragments.  Finally^ 
we  have  no  proof  whatever  that  salnammoniac  occurs  at 
present,  either  near  the  temple  of  Jupiter  Ammon,  or  in 
any  part  of  Cyrenaica.  These  circumstances  induce  us  to 
conclude  that  the  term  eal-amm^oniac  was  applied  as  inde- 
finitely by  the  ancients  as  most  of  their  other  chemicul 
terms.  It  may  have  been  given  to  the  same  salt  which 
is  kno^m  to  the  modems  by  that  appellation,  but  was  not. 
confined  to  it. 

Some  derive  thename  sal-ammoniacdom  Jupiter  Amroon^ 
near  whose  temple  it  is  alleged  to  have  been  found;  others, 
from  a  district  of  Cyrenaica  called  Ammonia.  Pliny '» 
derivation  is  from  the  sand  {ofifun)  in  which  it  occurred. 

Whether  our  sal-ammoniac  was  known  to  the  ancicutd^ 
or  not,  ikeve  ^an  be-no  doubt  that  it  was  well  known  to 
the-  alchemists  as  early  as  the  13th  century.  Albertus 
Magnus,  in  .his  treatise  Be  AUkymia,  informs  us  that 
l!here  were  two  kinds  of  sal-am9ioniac,  a  natural  and  au 
artificial.  The  natural  was  sometimes  white,  and  some- 
times red )  the  artificial  was  more  useful  to  the  chemist 
He  does  not  tell  us  how  it  was  prepared,  but  he  describes 
the  method  of  subliming  it,  which  can  leave  no  doubt  that 
it  was  real  sal-ammoniac.  In  the  Opera  Jfineralia  of 
Isaac  Hollandus  the  elder,  there  is  likewise  a  description 
of  the  mode  of  subliming  sal-ammoniac.  Basil  Valentine, 
in  his  Currus  Triumphalis  Antimonii,  describes  seme  of 
the  peculiar  properties  of  sal-ammoniac  in,  if  possible,  a 
still  less  equivocal  manner. 

Egypt  is  the  country  where  sal-anunoniao  was  first 
manufactured,  and  from  which  Europe  for  many  years  was 
supplied  with  it.  This  commerce  was  first  carried  on  by 
the  Venetians,  and  afterwards  by  the  Dutch.  Nothing 
was  known  about  the  method  employed  by  the  Egyptiana. 
tiU  the  year  1719.  In  1716  the  younger  GeoiTroy  read  a 
paper  to  the  fi'ench  Academy,  showing  that  sal-ammoniac 
must  be  formed  by  sublimation;  but  his  opinion  was 
opposed  SQ  violently  by  Homberg  and  Lemery,  that  the 
paper  was  not  printed.  In  1719  M.  Lemaire,  the  French 
consul  at  Cairo,  sent  the  Academy  an  account  of  the  mode 
of  manufacturing  ss^-ammoniac  in  Egypt.  The  salt,  it 
appeared,  was  obtained  by  simple  sublimation  from  soot 
In  the  year  1760  Xiinnasus  communicated  to  the  Royal 
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Sopicty  a  correct  detail  of  the  whole  process,  wUfch  bie  had 
received  from  Dr  Hasselquist,  who  had  travelled  in  th&t 
count)7  as  a  naturalist  This  account  is  published  in  the 
5 1st  volume  of  the  FhUosopkical  Transactions,  1760,  p. 
S04.  Almost  the  only  fuel  used  in  Egypt  is  the  dung  of 
•cattle.  The  duii^  of  black  cattle,  horses,  sheep,  goats,  <bc., 
which  contains  the  sal-ammoniac  ready  formed,  is  collected  . 
il  a  ring  the  first  four  months  of  the  year,  when  the  animals 
feed  on  the  spnng  grass,  a  kind  of  clover.  It  is  dried, 
find  sold  to  the  , common  people  as  fuel.  The  soot  from 
tliis  fuel  is  carefully  collected  and  sold  to  the  sal-ammoniac 
i.iakcrs,  who  work  only  during  the  months  of  March  and 
April,  for  it  is  only  at  that  season  of  tho  year  that  the 
ilung  is  fit  for  their  purpose.  . 

The  composition  of  this  salt  seems  to  have  been  first 
<liscovcrcd  by  Tournefort  in  1700.  The  experiments  of 
the  younger  Geoffroy  in  1716  and  1723  were  still  more 
<Jocibive,  and  those  of  Duhamel,  in  1735,  left  no  doubt 
\}[ton  the  subject  Dr  Thomson  first  pointed  out  a  process 
ty  synthesis,  which  has  the  advantage  of  being  very  simple, 
end  at  the  same  time  rigidly  accurate,  resulting  from  his 
observation  that  when  muriatic  gas  and  ammoniacal  gas, 
ix)th  as  dry  as  possible,  arc  brought  in  contact  with  each 
other,  they  always  combine  in  equal  volumes. 

The  first  attempt  to  manufacture  sal-ammoniac  in 
Europe  was  made,  about  the  beginning  of  the  18th  cen- 
tury, by  Mr  Goodwin,  a  chemist  of  Loudon,  who  appears  to 
have  used  the  mother  jey  of  common  .salt  and  putrid  urine 
as  ingredients.  The  fii*st  successful  manufacture  of  sal- 
ammoniac  in  this  countiy  was  established  in  Edhiburgh 
by  Dr  Hutton  and  Mr  Davy,  about  the  year  17C0.  It  was 
iii-st  manufactured  in  France  about  the  same  time  by 
Baum^.  Manufactories  of  it  were  afterwards  established 
in  Gcnnany,  Holland,  and  Flandera. 

Chloride  of  ammonia  is  now  manufactured  in  large  quan- 
<ily  from  the  crude  carbonate  of  ammonia  obtained  in  gas- 
\vorks,  or  from  the  destructive  distillation  of  animal 
tii.itter.  This  salt  i.H  changed  into  chloride  by  the  addition 
of  hydrochloric  acid  or  the  mother  liquor  of  salt-works, 
called  bittern^  containing  the  chlorides  of  calcium  and 
magnesium.  When  hydrochloric  acid  is  not  easily  got  for 
ncutralibation,  the  crude  gas  liquor  is  transformed  into 
sulphate,  and  this  is  mixed  with  an  equivalent  quantity  of 
common  salt  During  the  subsequent  evaporation  the 
sulphate  of  soda  separates  in  hard  granular  crystals,  which 
arc  apt  to  adhere  to  the  sides  of  the  boiler.  The  liquor  is 
ngitated  to  prevent  this  adhesion  taking  place,  and  assist 
in  the  separation  of  the  sulphate  of  soda.  The  sulphate 
of  soda  is  removed  by  drainers  as  it  is  formed,  and  the 
inother  liquor  boiled  up  to  the  crystallising  point,  and  run 
off  into  coolers.  The  crystals  of  impure  muriate  of  am- 
iuonia  are  dried  carefully  and  subsequently  sublimed. 

Sal-ammoniac  occurs  usually. in  the  form  of  a  hard, 
white  cake,  opaque,  or  only  slightly  translucent  Its  taste 
is  cooling,  saline,  and  rather  disagreeable.  It  dissolves  in 
272  parts  of  water  at  18° -7  C.  with  great  reduction  of  tem- 
perature, and  in  about  an  equal  weight  of  water  at  the 
boiling-point  The  feathery  crystals  it  forms  are  found 
on  microscopic  e::amination  ito  be  masses  of  cubes  or 
octahedrons;  their' specific  gravity  is  about  1*5.  When 
exposed  to  a  moist  atmosphere,  the  salt  gradually  absorbs 
water,  and  deliquesces,  though  very  slowly,  becoming 
slightly  acid.  When  heated,  it  sublimes  unaltered  in  a 
white  smoke,  having  a  peculiar  smell,  very  characteristic 
of  sal-ammoniac  If  a  cold  body  be  presented  to  this 
smoke,  the  sal-ammoniac  condenses  on  it,  and  forms  a 
vhite  crust  When  thus  sublimed,  it  has  the  property  of 
carrying  along  with  it  various  bodies,  which,  when  heated 
by  themselves,  are  perfectlv  fijtcdi 

For  the  other  ammo&fodv^lts  ste  CB£MiajRl^ 


AMMONIACtJM,  or  Ammoniac^  &  gum-rednofiis  ezoda* 
tion  from  the  stem  of  a  perennial  herb  (Dorema  ommotiia- 
cttm)  beloD^ng  to  the  natural  order  Umbelliferae.  The 
plant  grows  to  the  height  of  8  or  9  feet,  and  its  vhoW 
stem  is  pervaded  with  a  milky  juice,  which  oozes  oat  on 
an  incision  being  made  at  any  part  This  juice  quickly 
hardens  into  round  tears,  forming  the  "tear  ammonia- 
cum  "  of  commerce.  Lump  ammoniaciim,  the  other  form 
in  which  the  substance  is  imported,  consists  of  aggrega- 
tions of  tcixrs,  frequently  incorporating  large  quantities  of 
the  fruits  of  the  plant  itself,  as  well  as  other  foreign  bodies. 
In  order  to  free  lump  ammoniacum  from  these  impurities, 
it  has  to  be  melted  and  strained,  operations  which  depre- 
ciate its  therapeutical  value.  Ammoniacum  has  a  faintly 
foetid  unpleasant  odour,  which  becomes  more  distinct  on 
heating ;  externally  it  possesses  a  reddish  yellow  appear- 
ance, and  when  the  tears  or  lumps  are  fr^ily  fractured 
they  exhibit  an  opalescent  lustre.  It  is  chiefly  coUcaed 
in  the  province  of  Irak  in  Persia ;  but  some  quantity  is 
also  produced  in  the  Punjab,  and  comes  to  the  European 
market  by  way  of  Bombay.  Its  composition,  according  to 
Hagen,  is — resin,  C8*6;  gum,  lOS;  gluten,  5*4;  volatile 
oil  and  water,  2  8 ;  extractive,  &c.,  3*9.  Ammoniacum  is 
closely  related  to  assafoitiJa,  not  only  in  the  plant  yielding 
it,  but  also  in  its  thcrai>cutical  effects.  It  may  be  used  as 
a  substitute  for  assafa^tda,  although,  containing  a  mnch 
smaller  proportion  of  volatile  oil,  its  effect  is  less  powerful. 
Internally  it  is  used  in  conjunction  with  squills  in  bronchial 
affections ;  and  in  asthma  and  chronic  colds,  it  is  found 
useful.  It  is,  liowcver,  more  used  externally  in  the  form 
of  plasters,  as  a  discutient  or  resolvent  application  in  indo- 
lent tumours,  affections  of  (he  joints,  &,c 

African  ammoniacum  is  a  totally  different  substance, 
though  often  confounded  with  the  real  guni-resin,  which 
is  produced  only  in  the  East  It  is  the  product  of  an  un- 
known plant  growing  in  North  Africa,  and  occasional]; 
shipped  to  our  markets  fiuin  Mar<»cco.  It  is  a  dark- 
coloured  gum -resin,  possessed  of  a  very  weak  odour  and  a 
persistent  acrid  taste.  A  considerable  commerce  in  it  is 
carried  on  between  Mogador  and  Alexandria,  where  it  b 
in  demand  for  purposes  of  fumigation. 

AMMONITES,  called 'also  Very  frequently  tke  dkiidren 
of  Ammon^  a.  people  allied  by  descent  to  the  Israelites, 
and  living  in  their  vicinity,  sprung  from  Lot,  Abraham's 
nephew,  by  the  younger  of  his  daughters,  as  the  imme- 
diately adjoining  people,  the  Moabites,  were  by  the  elder 
(Gen.  xix.  37-38).  Both  peoples  are  sometimes  .spoken 
of  under  the  common  name  of  the  children  of  Lot  (Deut 
iL  19;  Ps.  Ixxxiii.  8);  and  the  whole  history  showe  that 
they  preserved  throughout  t}ie  course  of  their  national 
existence  a  sense  of  the  closest  brotherhood.  The  9rigiQal 
territory  of  the  two  tribi  was  the  country  lying  imme- 
diately on  the  east  of  the  Dead  Sea  and  of  the  lower  half  of 
tlio  Jordan,  having  the  Jabbok  for  its  northern  boundary; 
and  of  this  tract  the  Ammonites  laid  claim  to  the  northern 
portion,  the  "half  mount  Gilead"  (Deut  iiL  12),  lying 
between  the  Amon  and  the  Jabbok,  out  of  which  they  had 
expelled  the  Zamzummira  (Judg.  xL  13;  Deut  }L  20,  21; 
cf.  Gen.  xiv.  5),  though  apparently  it  had  been  held,  in 
part  at  least,  conjointly  with  the  Moabites,  or  perhaps 
under  their  supremacy  (Num.  xxi.  26,  xxiL  1 ;  J(»h.  xiil 
32).  From  this  their  original  territory  they  had  been  in 
their  turn  expelled  by  the .  Amorites,  who  were  found 
by  the  Israelites  after  their  deliverance  from  l^ypt  in 
possession  of  both  Gilead  and  Bashan,  that  is,  of  the 
whole  country  on  the  left  bank  of  the  Jordan,  lying  to  the 
north  of  the  Amon  (Num.  xxL  13).  By  this  Amorite 
invasion,  as  the  Moabites  were  driven  to  the  south  ol 
the  Amon,  w&ch  formed  their  northern  boundary  horn 
that  time  so  the  Ammonites  were  driven  out  of  Gilead 
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across  the  upper  waters  of  the  Jabbok  where  it  flows  from 
soutn  to  north,  which  henceforth  continued  to  be  their 
-western  boundary  (Num.  auci.  24;  Deut  iL  37,  iii  16). 
The  other  liciits  of  the  Ammonitis,  or  country  of  the 
Ammonites  {'Afi/jiavlTt^  x^P«^  ^  Mac.  iy.  26)»  there  are  no 
means  of  exactly  defining.  On  the  south  it  probably- 
adjoined  the  land  of  Moab  (but  ef.  Ewald,  Gesch,  IsraeU^- 
ii.  266);  on  the  north  it  may  have  met  that  of  the  king  of 
Ceshur  (2  Sam.  xiil  37);  and  on  the  east  it  probably 
fnelted  away  into  the  desert  peopled  by  Amalelutes  and 
other  nomadic  races. 

The  ehief  city  of  the  country,  called  Habbfih,  or  Babbath  of  the 
children  of  Amnion,  i.e.,  ibe  metiopolls  of  the  Ammonites  (Dent  ilL 
11),  and  fiabbatbamnana  by  the  later  Greeks  (Polyb.  r.  7,  4),  whose 
uame  was  changed  into  Philadelphia  by  Ptolemy  Philadelphas,  a 
Urge  and  strong  city  with  an  acropo.Ms,  was  situated  on  both  sides  of 
a  branch  of  tho  JabboU,  bearing  at  the  present  day  the  name  of 
Muiet  or  Nahr  Amman,  the  water  or  river  of  Ammon,  whence  the 
designation  "  city  of  waters'*  (2  Sam.  lii.  27 ;  cA  Burckhardt,  Syria^ 
p.  3til).  The  ruins  called  Amman  by  the  natives  are  extensive  and 
imposing.  The  country  lo  the  south  aud  east  of  Ammoif  is  dis- 
tinguished by  its  fertility;  and  ruined  towns  are  scattered  thickly 
over  it,  attesting  that  it  was  once  occupied  by  a  p(»ulation  whicl^ 
ho vf ever  fierce,  was  settled  and  industrious  (see  Burckhardt,  op.  cit., 
357,  c/  Lindsay,  Jttoti/  Land,  5th  ed.,  p.  279),  a  fact  indicated  also 
by  the  tribute  of  com  paid  annually  to  Jotham  (2  Chron.'  xxvii  5). 
The  Israelites  on  their  iourney  out  of  E^pt  to  the  land  of  promise 
vrere  forbidden  to  meddle  with  the  territory  of  Ammon  as  of  Moab 
(Dcut.  ii.  19) ;  and  it  seems  to  indicate  that  friendly  relations  sub- 
sisted at  first  between  this  people  and  the  chosen  nation,  that  after 
the  latter  had  conquered  an4  slain  Og,  the  giant  king  of  Bashan,  the 
cueniy  of  both,  his  bedstead  was  placed  in  Kabbah  (Dent.  iiL  11). 
I  .Ike  Moab,  however,  tho  Ammonites  beheld  with  jealousy  the  rising 
greatness  of  Israel  They  joined  the  former  in  hiring  Balaam  to 
vunto  them  (Dout  xxiii.  4);  and  thenceforward  their  histoty,  so 
(at  as  known,  reveab  a  spirit  of  bitter  hostility  against  the  people 
of  Jehovah—shown  in  invasions  repeated  and  violent,  and  cruelties 
the  most  outrageous  and  unsparing  (Judg.  s.  8 ;  Amos  L  13).  They 
could  not  forget  that  the  Ciileadite  portion  of  the  inheritance  of 
Israel  had  once  been  their  possession,  nor  cease  to  press  their  claim 
for  its  recovery  (Judg.  xi.  13).  We  find  them  joined  first  with 
Moab  (Judg;.  iiL  12),  and  then  with  the  Philistines  (Jodg.  Z..7,  8), 
in  the  invasion  Vid  oppression  for  lengthened  periods  of  the  land  of 
their  «nemics.  Subdued  by  the  prowess  of  /ephthah,  they^  began 
again  to  act  on  the  ofifensive  in  tho  days  of  Saul,  laying  siege  to 
Jabesh-Oilead  (1  Sam.  xi.  1).  David  offered  his  friendship  to 
the  king,  of  Anihnon,  but  his  offer  was  rejected  with  contumely  apd 
outrage,  for  which  a  terribfe  vengeance  was  exacted  in  the  capture 
and  4>verthrow  of  their  mctropobs,  and  the  deliberate  slaughter  of 
'the  people  (2  Sam.  x )  They  were  united  with  Moab  s^inst  Jadah 
in  tne  days  of  Jehoshaphat  (2 'Chron.  xx.  1);  thev  paid  tribute  to 
Uzziah  and  Jotham  (2  Chron.  xxvL  8,  xxviL  5);  ^Jid  with  the 
DKighbouring  tribes  helped  the  Chaldean  monarch  sgainst  Jehoiakim 
<2  Kings  xxiv.  2).  When,  after  the  destruction  of  Jerusalem,  the 
poor  remnants  of  the  Israelites  were  gathered  together  under  «the 
protectorate  of  Nebuchadnezzar,  it  was  by  the  instigation  of  a 
king  of  Annnon  that  Gedaliah,  the  ruler  appointed,  over  them,  was 
fuurdered,  and  new  calamities  were  incurred  (Jer.  xiL  14);  and 
when  Jerustdein  was  to  be  rebuilt,  the  foremost  in  opposing  the 
f>atriptic  Jews  were  a  Moabite  and  an  Ammonite  (Neh.  ii.  10, 19;  iv. 
1  •  3).  True  to  the^  antecedents,  the  Ammonites,  with  some  of  the 
neighbouring  tribes,  did  their  utmost  to  resist  and  check  the  revival 
of  the  Jexrish  power  under  Judas  Maccabeus  (1  Maco.  v.  6  ;  ^.  Jos. . 
Ant.  Jud,  xiii.  8, 1).  The  Isst  histories!  notice  of  them  is  in  Justin 
Martyr  {Dial,  cum  Tryph.  §  119X  where  it  is  affirmed  that  they  were 
6tiU  a  numerous  people.  Tho  Ammonites  are  repeatedly  mentionea 
under  the  form  Bit- Amman,  i.s.,  house  of  Amman,  in  the  inscrip- 
tions of  Nineveh  among  tho  tributaries  of  the  Idngs  of  Assvna 
<SchRuier,  Keilinschriften  und  d.  A.  T,  52).  The  names  of  their 
kings,  so  far  es  known,— in  Scripture,  Nahash,  Hanun,  Baalis, 
or  Baalim  (2  Sam.  %.  2;  Jer.  xl.  14);  in  Assyrian,  Puduilu  {<if. 
Pedahel  (Nrnqpu  xxxiv.  28),  Basa  (c/.  Baasha,  1  Kings  xv.  33),  and 
Sanibi  (of  less  obvious  analogy), — testify,  in  harmony  with  other 
considerations,  that  their  languajjb  was  Semitic,  closely  allied  to 
the  Hebrew ;  and  this  fact  is  now  placed  beyond  question  by  the  dis- 
coveiy  of  the  Mesha-stele,  presenting  the  langusie  of  the  Moabites, 
(tnd  doubtless  that  also  of  tne  brother  tribe  (see  MoABiTES).  Their 
national  deity,  Moloch  or  MQcom  (see  Moloch),  was  worshipped 
with  cruel  rites, — ^a  circumstanco  tending  to  foster  that  fierceness 
€A  character  which  dibtinguished  this  people  throughout  their 
Itistoty. 

AMMONIUSySurnamed  HERMiJB,or  the  son  of  Hennias, 
«tadied  at  Alexandria,  along  with  his  brother  Heliodorus, 


onder  the  neo-Pktomst  Proclns  during  the  latter  pait  uf 
the  5  th  century  ▲.d.  He  was  afterrards  the  head  of  a 
schod  for  philosophy;  and  among  his  scholars  were 
Asclepias,  John  Fhiloponus,  Damascius,  and  Simplicius. 
Although  a  neo-Platonist,  Anamonius  appears  to  havo 
devoted  most  of  his  attention  to  the  works  of  Aristotle. 
CommeutaTies  on  some  of  these  are  all  that  remains  of  his 
reputedly  numerous  writings.  Of  the  commentaries  we 
have — 1.  One  on  the  Isagoge  of  Porphyry,  published  at 
Venice,  1500,  foL;  2.  One  on  the  Categories,  Venice,  1503, 
foL,  the  authenticity  of  which  is  doubted  by  Brandis;  3. 
One  on  the  De  Jnierprelatione,  Venice,  1503,  foL  Of 
each  of  the  commentaries  there  are  several  Latin  transia 
tions,  and  the  three  have  been  published  in  a  collected 
form,  with  a  Latin  translation,  Venice,  1546,  3  vols.  8va 
They  are  also  printed  in  Brandis'  Scholia  to  Aristotle, 
forming  the  fourth  volume  of  the  Berlin  AristoiU,  Tho 
special  section  on  fate  has  been  published  separately  by 
OrelU,  Alex.  Apkrod.  Armnonii  et  all.  de  Fato  qtuB  supers 
sufUy  Zurich,  1824.  A  life  of  Aristotle,  generally  ascribed 
to  Ammonias,  but  with  more  accuracy  to  John  Piiiloponus, 
is  often  prefixed  to  editions  of  Aristotle.  It  has  been 
printed  separately,  with  Latin  translation  and  Scholia,  at 
Leyden,  1621,  and  again  at  Hcbnstadt,  1666.  Other  com- 
mentaries on  the  Topics  and  the  first  six  books  of  the 
Metaphysics  still  exist  in  manuscript.  Of  the  value  of  tho 
logical  writings 'of  Ammonius  there  are  various  opinions. 
Prantl,  perhaps  tho  highest  recent  authority,  speaks  of  them 
with  great  but  hardly  merited  contempt  (Geschichte  der 
Logihf  i  642).  (For  list  of  his  works,  see  Fabricius, 
BMiotheca  Graeca,  v.  704-707;  and  also  Brandis,  MemQtrs 
of  the  Berlin  Academy,  1833.) 

AMMONIUS,  surnamed  Saccas,  or  "  The  Sack  Carrier,- 
from  the  fact  of  his  having  been  obliged  in  the  early  part 
of '  his  life  to  gaiii  his  liveUhbod  by  acting  as  a  porter  in 
the  market,  lived  at  Alexandria  during  the  2d  centtHry 
A.D.,  and  died  there  241  a.d.  Very  little  is  known  of  the 
events  ef  his  life.  He  is  said  hy  Porphyry  to  have  been 
bom  of  Christian  parents,  and  to  have  belonged  originally 
to  their  faith,  from  which  he  afterwards  apostatised. 
Eusebius  (fihureh  History,  vL  19)  denies  this  apostasy, 
and  affirms  that  Ammonius  continued  a  Christian  to  the 
end  of  his  life.  It  is  -clear,  however,  that  Eusebius  is 
referring  to  another  Ammonius,  a  Christian  who  lived  at 
Alexandria  during  the  3d  century  a.d.  Ammonius,  after 
long  study  and  meditation,  opened  a  school  for  philosophy 
in  Alexandria.  Among  his  pupils  were  Hcrennius,  the 
two  Origens,  JiOnginus,  and,  most  distinguished  of  all, 
Plotinus,  who  in  his.  search  for  true  wisdom  found  himself 
icresiBtibly  attracted  by  Ammonius,  remained  his  close 
companion  for  eleven  years,  and  in  aU  his  later  philoso^ 
professed  to  be  the  mere  exponent  of  his  great  mflsCtt 
Ammonius  himself  designedly  wrote  nothing,  and  tho 
doctrines  taught  in  his  school  were,  at  least  during  his  life, 
kept  secret^  after  the  fashion  of  the  old  Pythagorean 
'society.  Thus,  while  all  the  later  developments  of  neo- 
Platonism  are  in  a  general  way  referred  to  him  as  their 
originator,  little  is  known  of  his  special  tenets.  From  tho 
notices  of  Hierocles,  a  scholar  of  Plutarch,  in  the  early 
part  of  the  6th  century  a.d.,  preserved  in  Photius,  we 
learn  that  his  fundamental  doctrine  was  an  eclecticism,  or 
union  of  Plato  and  Aristotle.  He  attempted  to  show  that 
a  system  of  philosophy,  common  to  both  and  higher  than 
their  special  views,  was  contained  in  their  >\'ritings.  He 
thus,  according  to  his  admirers,  put  an  end  to  the  inter- 
minable  disputes  of  the  rival  schools.  What  other  elements 
Ammonius  included  in  his  eclectic  system,  and  in  pai^ 
ticnlar  how.  he  stood  related  to  the  Jewish  and  Christaan 
theosophies,  are  points  on  which  no  information  can  be 
prncui^     Few  direct  references  to  him  exist,  and  eMkk 
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theao  are  not.  of  unquestfonable  authority.  Ho  un- 
doubtedly originated  the  neo-Platonic  movement^  but  it 
cannot  be  determined  to  what  extent  that  philosophy,  as 
known  to  us  thrv>ugh  Plotinus  and  Proclus,  represents  his 
ideas.  Eusebius  (Church  Hiitory^  vi  19)  mentions  some 
Christian  works  by  Ammonius.  As  Porphyry  expressly 
tells  us  that  Ammonius  the  philosopher  wrote  nothing, 
Cuscbius  must  be  i*eferring  to  the  later  Christian  of  the 
same  name.  To  this  Utler  Ammonius  belongs  the  DiaJtes- 
taron,  or  Harmony  of  the  Four  Gospels,  sometimes  ascribed 
to  the  philosopher.  (See  Fabricius,  Bibliotheca  Grasca^ 
V.  701,  71.3;  and  Zeller,  Phil.  d.  Griedun,  2d  ed.,  iil  2, 
398,  note  6.)  On  Ammonius  the  philosopher,  besides 
general  works  on  the  Alexandrian  school  and  the  history 
of  philosophy,  see  Rosier,  De  OommerUUiis  FhilosophioB 
Amvumiacce  Fraudlbus  et  Noxis,  Tiibingen,  1786;  and 
Dehaut,  Essai  IlisCorique  sur  id  Vie  et  la  Doctrim 
d'Ammoniits  Saecas,  Brussels,  1836. 

AMMUNITION  in  its  general  sense  comprises  not  only 
the  powder  and  projectiles  employed  in  guns  of  all  classes, 
but  also  all  stores  directly  connected  with  artillery  fire,  such 
as  friction- tubes,  fuses,  percussion-caps,  and  rockets. 

Gunpowder,  as  manufactured  in  England,  consists  of  75 
parts  of  saltpetre,  15  parts  of .  >charcoal«  and  10  parts  of 
sulphur,  reduced  to  a  fine  powder  afld  mechanically  mixed 
together,  pressed  into  a  cake,  and  granulated  to  a  size 
varying  according  to  the  purpose  which  it  is  designed  to 
fulfil.  In  cannon,  a  large  grain  is  necessary  for  regular 
and  thorough  burning,  a  fine  powder  choking  up  the  intei^ 
slices,  and  so  preventing  the  fiame  from  finding  its  way 
through  the  entire  charge.  On  the  other  hand,  a  large 
grain  is  blown  out  of  a  small  piece  before  it  is  burnt  to 
the  centre. .  For  the  very  heavy  guns  recently  introduced 
into  the  British  service  powder  formed  into  "  pellets'"  or 
"  pebbles  "  has  been  adopted,  by  which  the  pressure  of  the 
gas  is  kept  up  till  the  shell  leaves  the  m\izzle,  without 
being  at  any  instant  excessive  and  likely  to  injure  the 
gun.  Modified  forms  of  powder  and  gun-cotton  have  been 
employed  experimentally  as  the  charges  of  guns. 

For  heavy  guns  ,pr  cannon  the  charge  is  carefully 
weighed  and  made  up  in  a  serge  cartridge  sewn  with 
worsted,  which  entirely  consumes  in  firing — any  residue  left 
ignited  in  the  bore  being  liable  to  cause  explosion  when  the 
cartridge  of  the  succeedfing  round  is  rammed  down  on  it, 
and  so  to  blow  off  the  arms  of  the  gunner  using  the  sponge 
Slave.  The  shell  or  other  projectile  employed  is  forced 
homo  on  the  cartridge  (vide  fig.  1)  in  muzzle-loading 
guns.  In  breech-loaders  the  shell  is  introduced  first,  and 
pressed  into  the  shot  chamber,  beyond  which  it  can  only 
pass  by  the  "  lands  "  of  the  rifling  cutting  into  the  lead 
coat,  which  is  effected  by  the  explosion  of  the  charge. 
The  cartridge  is  pressed  forward  against  the  base  of  the 
projectile. 

Rifled  guns — that  is,  guns  constructed  to  impart  rotation 
to  the  projectiles  they  discharge — have  superseded  smooth- 
bored  cannon  in  the  armara^nts  of  all  civilised  nations ; 
elongated  projectiles,  which  are  impeded  by  the  resistance 
of  the  air  much  less  than  spherical  ones,  being  in  all  cases 
employed.     Fig,   1  shows  a  section  of  the  bore  of  the 
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by  means  of  gun-metal  studs  which  fit  in  the  spiral  grooves 
of  the  bore.  The  following  kinds  of  projectiles  are  fired 
from  rifle4  cannon  in  the  British  service: — Common  shelly 
Shrapnel  shell,  Palliser  shell  and  shot,  and  case-shot 
Light  balls,  carcasses,  and  spherical  shells  are  diacharged 
from  smooth-bored  mortars.  The  two  last  mentioned,  as 
well  as  spherical  Shrapnel,  round  shot,  grape,  and  case^  are 
fired  from  smooth-bored  guns. 

Common  shell  for  rifled  guns  are  simply  hollow  elongated 
*  projectiles  filled  with  powder,  which  is  fired  by  the  action 
of  a  fuse,  and  bursts  the  shell  with  great  violence,  acting 
in  walls  or  earth  into  which  it  has^netrated  like  a  small 
mine,  the  largest  shells,  which  are  twelve  inches  in  diameter^ 
containing  nearly  37  fl>  of  powder.  Gun  cotton,  nitro- 
glycerine, and  other  substances,  have  been  tried  for  burst- 
-|  ing  purposes,  but  it  has  been  found  very  difficult  to  prevent 
premature  explosion  from  the  sudden  shock  of  dischaige 
of  the  gun.  Picrate  of  potashj  or  "  picric  powder,-^  hi 
been*  recommended  as  stronger  than  gunpowder  and  quite 
safe,  but  it  is  not  as  yet  adopted.  Common  shells  ai9 
generally  fired  at  earthworks,  buildings,  and  wooden  ships. 
When  carried,  as  in  English  men:of-war,  filled  and  fused 
with  percussion  fuses,  they  can  be  discharged  as  rapidly  ss 
shot  The  most  terrible  instajice  of  their  use  in  lustoi^-  is 
the  entire  destruction  of  the  Turkish  fri^tes  by  tho 
Russian  fleet  at  Sinope  on  November  3Dth,  1853.  At  tb? 
))attle  of  Sedan  in  187Q  the  Prussians  made  such  ha-c^c 
among  the  crowded  French  troops  that  the  ground  bec&n.c 
covered  with  "heaps  of  flesh  and  rags;"  and  a  similar 
result  was  produced  by  the  fire  of  mortars  concentrated  on 
the  Russian  troops  in  the  Redan  at  the  termination  of  the 
siege  of  SebastopoL  The  slaughter  in  the  two  last  named 
instances  is,  however,  to  b^  attributed  to  the  concentratioD 
of  fire  on  masses  of  men  rather  than  to  the  description  of 
shell  used,  for  the  showers  of  bullets  ejected  by  Shrapnel 
shell  would  have. struck  man^.  more  men,  alUiongh  the 
ghastly  spectacle  of  dismembered  human  bddies  would  net 
have  been  exhibited. 

Shrapnel  shell  are  hollow  projectiles  containing  huUets 
and  a  very  small  bursting  diarge.  Fig.  2  exhibits  the 
coYi^truction  jpf  the  Boxer  Shrapnel 
shell  for  the  40-pounder  breech-load- 
ing Armstrong  gun, 'and  is  a  good 
specimen  of  iMs  class  of  projectile. 
The  snell  follows  the  usual  course  of 
flight  up  to  within  about  100  yards 
of  the  object,  when  the  time  fuse,  if 
properly  set,  fires  the  bursting  charge, 
and  opens  the  shell  by  splitting  it 
along  certain  grooves  forminjg  lines 
of  least  resistance.  The  bullets  and 
fragments  then  continue  their  course 
in  the  form  of  (t  shower  of  missiles. 
This  class  of  shell  was  designed  for 
smooth-bore  guns  by  General  Shrap- 
nel It  was  used  with  great  effect 
during  the  Peninsular  war,  especially 
in  clearing  the  breach  and  ramparts 
of  St  Sebastian  of  defenders,  over 
the  heads  of  the  English  storming 
party,  who  drew  back  into  the  ditch 
for  a  time.  The  projectile  has  never 
been  understood  and  thoroughly 
taken  up  by  foreign  powers,  and  has  ^-^SiSfSTiSSiiJ: 
never  Deeu.  used  to  full  advantage  !ro«orniiknted;i,ieid; 
on  service.  In  skilful  hands  it  is  ^^^^' 
capable  of  producing  results  far  beyond  any  that  have  as 
yet  been  achieved. 

The  Armstrong  segment  shell  fulfills  the  same  graera! 
purpose, — that  is  to  say,  it  is  designed  to  sweep  down  bodice 
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of  troops,  but  it  opens  ratlier  more  suddenly,  segments  of 
iron  taking  the  place  of  lead  and  antimony  bullets,  which 
segments  being  built  up  in  a  ring  with  the  bursting  charge 
in  the  centre,  are  dispersed  more  widely  when  &e  shell 
opens  than  the  bullets  of  the  Shrapnel  The  segment  shell 
jconscquently  is  rather  suited  for  the  action  of  a  percnasioii 
•fuse  on  stiiking  the  head  of  a  column  of  men,  or  the  ground 
'close  in  front  of  it.  In  this  way  results  have  been  obtained 
which  are  out  of  all  proportion  to  anything  that  has  ever 
occurred  in  actual  service.  At  Dartmoor  in  1869  the 
average  number  of  hits  for  eveiy  segment  shell  fired  during 
the  scrito  of  experiments,  including  failures  of  all  kinds, 
was  17*1.  The  meaning  of  this  estimate  may  be  appre- 
ciated by  applying  it  to  some  action.  For  example,  at 
Waterloo  the  English  artillery  fired  9467  rounds.  On  the 
Dartmoor  scale  this  would  give  161,885  casualties.  This 
result  shows  that  after  making  the  most  liberal  deductions 
for  the  peculiar  circumstances  of  war,  appalling  effects 
might  be  prciduced  by  modern  artillery  with  segment  or 
Shrapnel  iSiells. 

Palliser  shell  and  shot  are  projectile^  made  with  specially 
hard  and  rigid  heads,  with  the  object  of  piercing  the  sides 
of  armour-dad  vessels.  The  form  of  the  head,  which  is 
termed  "ogival,"  is  seen  inside  the  gun  in  Fig.  1.  A  point  of 
this  shape  causes  the  i^istance  of  the  plate  to  fall  on  the 
^ell  as  an  increasing  pressure,  acting  inwards  towards 
points  distributed  along  the  axis,  rather  than  as  the  full 
sudden  blow  that  would  be  experienced  by  a  round  shot. 
This  enables  chilled  iron  to  be  used,'  which  has  great  hard- 
ness and  crushing  strength,  but  is  very  brittle.  Sir  W. 
Palliser  fiM  proposed  chilled  projectiles;  subsequently 
mottled  iron  projectiles  with  chilled  heads  have  been  used. 
Sir  J.  Whitworth  has  obtained  great  results  with  flat-headed 
projectiles  of  a  special  quality  of  steel,  which  have  b^en  made 
to  penetrate  iron  plates  at  an  angle  even  more  oblique  than 
45°.  Solid  and  hollow  shot,  as  well  as  shell,  have  been 
employed  against  plates.  The  shot,  hating  thicker  sides 
ur  walls,  have  some  advantage  in  penetration.  Shells,  by 
their  explosion,  destroy  wdod  backing  better  than  shot, 
when  the  front  plating  is  not  too  thick  for  them  to  pene- 
trate. They  are  charged  with  powder  through  a  filling 
hole  in  the  base  of  the  shell,  closed  with  a  strong  screw 
plug.  No  fuse  is  required,  impact  against  thick  iron  being 
sufficient  to  exf^lode  the  bursting  charge  of  a  shell  without 
any  fuse.  The  greatest  penetration  that  has  yet  been 
obtained  in  armour  was  achieved  by  the  35-ton  Woolwich 
gun  (termed  the  Woolwich  "  infant "),  at  Shoeburyness  on 
June  20th,  1872,  the  head  of  a  Palliser  projectile  passing 
entirely  through  18}  inches  of  iron  and  12  of  teak,  a  thick- 
ness- o|  armour  exceeding  that-of  any  iron-clad  vessel  afloat 
Solid  shoth&te  gradually  disappeared  since  the  introduc- 
tion of  rifled  guns,  and  the  reasons  are  obvious.  A  round 
shot  fired  ftom  a  smooth-bored  gun,  after  its  first  graze, 
continued  to  ricochet  in  a  straight  line;  it  produced,  there- 
fore, a  considerable  moral  effect,  and  on  smooth  ground 
was  actually  formidable.  A  rifled  shot,  on  the  other  hand, 
b  violently  deflected  after  each  graze,  from  the  fact  that 
it  is  rotating  rapidly  as  it  touches  the  ground,  and  this, 
coupled  with  its  liability  to  bury  itself,  detracts  greatly 
from  its  efficiency.  Shells  for  any  rifled  gun  may  be  made 
of  such  length  as  to  bring  them  to  the  same  vteight  as  the 
corresponding  shot*,  which  was  not  the  case  with  smooth- 
bore projectiles,  they  being  all  of  one  size  instead  of  one 
toeight.  In  short,  Palliser  shell  with  thick  walls  (fired  as 
hoUow  shot)  excepted,  the  only  projectiles  of  the  shot  class 
now  employed  with  rifled  guns  are  case  shot  Owing,  how- 
ever, to  the  fact  that  the  charge  of  a  rifled  gun  varies  from 
Jth  to  Jth  the  weight  of  the  projectile,  while  in  smooth- 
bored  guns  it  was  sometimes  as  great  as  ^d  that  of  the  shot, 
the  effect  of  rifled  case  is  compara lively  weak.    At  any  time ' 


the  range  of  caflis  shot  hardly  exceeds  300  yards,  while 
its  efficiency  depends  on  the  ground  along  which  it  bounds 
being  hard  and  level  Each  shot  consists  of  a  number  of 
balls  enclosed  in  a  thin  metal  cylinder,  which  breaks  up 
in  the  gun,  the  balls  scattering  from  the  muzzle,  but  sweep- 
ing the  ground  with  great  effect  under  favourable  circunir 
Btancea.  Orape  differs  only  in  the  balls  being  larger.  At 
the  battle  ol  Friedland,  at  the  bridge  of  Lodi,  and  at 
Sebastopol,  grape  and  case  were  fired  with  great  effect. 

Time  and  percussion  fuses  have  been  mentioned.  Time 
fitses  are  those  which  open  a  shell  at  any  given  time, 
whether  in  the  air  or  during  penetration.  Fig.  2  shows 
the  "  Boxer  9-fiecond  fuse  "  for  breech-loading  guns,  fixed 
in  the  shell  On  the  shell  moving,  the  hammer  in  the  head, 
by  its  ifaertia,  shears  a  copper  wire,  fires  a  detonating  patch 
of  composition  beneath  it,  and  lights  the  fuse  composi- 
tion. This  bums  until  it  reaches  the  point  at  which  a 
hole  IS  bbred  in  the  fuse,  when  it  fiashes  down  the  channel 
shown  on  the  left  side  of  the  cut,  and  fires  the  powder 
primer  and  bursting  charge  of  loose  powder.  The  action 
of  this  fuse  therefore  depends  on  its  correct  boring  and 
regular  burning.  A  percussion  fuse  is  one  thftt  acts  on 
impact  or  graze.  Fig.  3  shows  the  Pettman  general  service 
fuse.  On  the  first  movement  of  the 
shell,  the  detonating  ball  A,  and  the 
plugs  above  and  below  it,  by  their' 
inertia,  crush  the  lead  cap  C,  and  shear 
the  copper  pin  above  F.  During  flight 
the  ball  becomes  detached  from  the 
upper  or  steady  plug  B,  and  on  im- 
pact is  fired  by  its  momentum  against 
the  part  in  front  of  it.  The  steady  plug 
itself  has  also  a  ring  of  detonating 
composition,  DD,  which,  should  the 
plug  fail  to  escape  from  the  detonating 
ball,  and  so  hold  against  it,  is  thrown  no.  s^i.  copper  partu;  x 
ag^nst  the  little  plain  baU  K  The  e^^^i^^^ 
fiash  in  either  case  acts  down  the  tube  F,  and  fires  the  burst- 
ing charge  of  the  shell  This  fuse  is  made  not  to  explode 
against  a  wave,  being  chiefly  used  for  sea  service.  It  acts 
both  with  smooth-bored  and  rifled  guns.  For  land  service 
more  sensitive  ones  are  employed  to  explode  on  graze. 

Friction  tubes  are  copper  tubes  driven  with  mealed 
powder,  and  pierced  from  end  to  end.  A  friction  bar  in 
the  head  is  rubbed  against  patches  of  de-  y^^^^x 
tonating  composition  by  pulling  a  lanyard, 
which  hooks  into  a  loop  at  the  end  of  it. 
The  tube  is  entered  in  the  vent  of  a  gun, 
wljuch  is  thus  fired  by  pulling  the  lanyard. 

For  mitrailleuses  and  breech-loading  small 
arms,  lead  bullets  or  lead  and  tin  bullets, 
fixed  in  central-fire  cartridges,  are  used.  The 
cases  are  made  of  sheet  brass,  with  a  thick 
base  disc  coiitaining  a  cap  chamber,  cap,  and 
anvil  Fig.  4  shows  the  Boxer-Heniy  am- 
munition for  the  Martini-Henry  rifle.  These 
metal-cased  cartridges  are  not  liable  to  ex- 
plode in  store,  even  from  the  firing  of  a  small 
charge  of  powder  confined  inside  the  same 
packing-case  with  them.  They  admit  of  a 
very  rapid  rate  of  firing.  The  Gatling  mitrail- 
leuse has  discharged  657  rounds  in  two  ^f:* 
minutes    at  Shoeburyness.      The    Martini-  ^  _ 

Henry  rifle  has  fired  251-ounds  in  a  minute. 

Rockets  are  projectiles  containing  composi-  ^'?rw*'i'*^ 
tion  which,  as  it  burns,  generates  sufficient  per;  3.  wronghi 
gas  to  drive  forward  the  rocket  by  an  action  6,6,miu-bomrd| 
resembling  that  of  the  recoil  of  a  gun.  Of  '•  »>««»•-»»«• 
rockets  there  are  three  kindi:  first,  war  rockets,  witl^ 
iron  cases,  introduced  by  Sir  W:  Congreve,  and  subsequently 
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brought  by  Mr  Hale  to  the  form  shown  in  Fig.  5.    C<x- 

grave. rockets  were  kept  point  first  by  sticks  screwed  into 

their  basps^  Nviiich  acted  on  the  principle 

o\  the  feathers  of  an  arrow.    The  Hale 

rocket  is  kept  point  first  by  rotation,  caused 

by  the  gas  escaping  from  the  vents  pressing 

against  the  curved  shields.      The  second 

class  of  rockets  are  signal  rockets,  made  of 

paper,  and  containing  stars,  which  throw 

a  bright  light  in  falling.     The  third  class 

ace  the  rockets  used  to  carry  a  line  and 

establish  communication  between  a  wrecked 

vessel  and  the  sea-shore.  (a  o.  b.) 

AMNESTY  {Aavrjirria,  oblivion),  an  act  of 
grace  by  which  the  supreme  power  in  a  state 
restores  those  who  may  have  l]^n  guilty  of  any  offence  against 
it  to  the  position  of  innocent  persons.  It  includes  more  than 
pardon,  inasmuch  as  it  obliterates  all  legal  remembrance 
of  the  offence.  It  is  chiefly  exercised  towards  associations 
of  political  criminals,  and  is  sometimes  granted  absolutely, 
though  more  frequently  there  are.  certain  specified  excep- 
tions. Thus  in  the  case  of  the  earliest  recorded  amnesty, 
that  of  Thrasybulus  at  Athens,  the  thirty  tyrants  and  a 
ifew  others  were  expressly  exclui^ed  from  its  operation ;  and 
the  amnesty  proclaimed  on  the  restoration  of  Charles  IL 
did  not  extend  to  those  who  had  taken  part  in  the  execu- 
tion of  his.  father.  Other  celebrated  amnesties  are  that 
proclaimed  by  Napoleon  on  13th  March  1815,  from  which 
thirteen  eminent  persons,  including  Talleyrand,  were^ 
excepted;  the  Prussian  amnesty  of  ilOth  August  1840; 
and  the  general  amnesty  proclaimed  by  the  Emperor 
Francis  Joseph  of  Austria  in  1857,  The  last  Act  of 
amnesty  passed  in  Great  Britain  is  20  Geo.  IL,  c.  52, 
which  proclaimed  a  pardon  to  those  who  had  taken  part  in 
the  second  Jacobite  rebellion. 

AMOL,  or  Amul,  a  town  of  Persia,  in  the  province  of 
Mazanderan,  about  12  milc3  above  the  mouth  of  the  Heraz, 
a  river  which  flows  into  the  Caspian  Sea.  It  is  not 
walled,  and  is  now  a  place  of  no  great  importance,  but 
in  and  around  it  there  are  ruins  and  ancient  buildings 
which  bear  witness  to  its  former  greatness.  Of  these  the 
most  conspicuous  is  the  magnificent  mausoleum  of  Seyed 
Quam-u-dcen,  king  of  Sari  and  Amol,  who  died  in  1378. 
At  Amol  there  is  a  bridge  of  twelve  arehes  over  the  Heraz,- 
and  the  bazaars  of  the  town  are  large  and  well  supplied. 
The  population  is  about  40,000,  but  a  great  number  of 
these  leave  the  city  in  summejr  to  tend  their  flocks. 

AMONTONS,  GuiLLAUME,  a  celebrated  French  ex- 
perimental plulosopber,*  was  the  son  of  an  advocate  who 
had  left  his  native  province  of  Normandy  and  established 
himself  at  Paris,  where  the  subject  of  this  notice  was  bom 
on  the  3lBt  August  1663.  The  exertions  of  genius  fre- 
quently take  a  particular  direction  from  accidental  circum- 
stances. A  severe  illness  with  which  Amontons  .was 
afflicted  in  his  early  youth  had  thd  effect  of  rendering  him 
almost  entirely  deaf,  and  consequently  of  secluding,  him  in 
a  iGTeat  measure  from  the  ordinary  intercourse  of  society. 
Being  compelled  by  this  accident  to  depend  for  his  enjoy- 
ments on  the  resources  of  his  own  mind,  he  began  to  take 
great  pleasure  in  the  construction  of  machines  of  various 
kinds,  and  in  the  study  of  the  laws  of  mechanics,  a  path 
of  Inquiry  which  he  pursued  through  life  with  unremitting 
ardour  and  distinguished  success.  One  of  the  first  objects 
which  engaged  Lis  attention  was  the  discovery  of  the 
perpetual  motion, — an  attempt  which,  though  necessarily 
Unsuccessful,  was  productive  of  greater  advantage  to  him 
than  it  has  usually  been  to  those  who  have  pursued  that 
▼ain  chimera,  Amontons  devoted  himself  particularly  to 
the  improvement  of  instruments  employed  in^  physical 
experiments,  a  subject  which  requires  the  finest  applica- 


tions of  mechanical  principles,  and  which  till  that  tmie  hzd 
not  met  witk  a  due  share  of  attention.  In  1687,  before  he 
had  attained  his  24th  year,  he  presented  to  the  Academy 
of  Sciences  an  hygrometer  of  his  own  invention,  which  was 
received  with  approbation  by  that  learned  body.  In  1695 
he  pubHshed  the  only  work  which  ho  has  given  to  the 
world;  It  was  dedicated  to  the  Academy,  and  entitled 
Remarques  et  ExpSricnccs  Physiques  tur  la  Conttrttction 
cPun  Nouvd  Clepsydre,  sur  Us  Baromkres,  Us  Thermomttres^ 
et  ks  Hygrommes.  Mtcr  Hnyghens's  beautiful  application 
of  the  pendulum  to  the  regulation  of  the  motion  of  clocks, 
any  attempt  to  revive  the  clepsydra,  an  incommodious 
instrument,  and  not  susceptible  of  much  accoiacy,  might 
seem  to  subject  its  author  to  the  imputation  of  not  suf- 
ficiently appreciating  the  great  importance  of  a  discovery 
which  has  so  completely  changed  the  face  of  astronomical 
science ;  but  the  object  of  Amontons  wsb  to  produce  as 
instrument  capable  of  measuring  time  on  board  ship,  in 
circumstances  where  the  motion  of  the  vessel  rendered 
such  timekeepers  as  were  then  known  nselesat  The 
machine  which  he  constructed  is  said  to  have  been 
extremely  ingenious,  and  probably  differed  entirely  fros 
those  of  the  ancients,,  among  whom  the  clepsydra  was  in 
common  use.  In  1689  Amontons  was  admitted  into'  the 
Academy  of  Sciences,  the  Memoirs  of  which  he  enriched 
with  many  important  contributions.  The  first  pq>ez 
which  he  presented  after  his  admission  was  one  on  the 
theory  of  friction,  a  subject  then  involved  in  grut 
obscurity,  and  on  which  his  inquiries  tended  to  Xhrow  con- 
siderable light  After  that  appeared  in  suoceesion  de- 
scriptions of  a  new  thermometer,  and  of  numerous  experi- 
ments made  with  the  barometer  relative  to  the  nature  and 
properties  of  air, — a  detailed  account  of  all  which  is  givea 
in  the  history  of  the  Academy.  In  the  course  of  these 
investigations  he  found  that  the  boiling  point  of  wlIci 
varies  with  the  pressure  of  the  atmosphere,  a  discover; 
made  almost  contemporaneously  in  England  by  Dr  HaEcy. 
By  his  countrymen  he  is  generally  regarded  as  the  invent:: 
of  the  telegraph ;  and  he  had  the  honour  of  exhibiting  tL: 
methods  by  which  he  proposed  to  accomplish  the  object  in 
view  before  some  members  of  the  royal  family.  It  appears, 
however,  from  a  paper  read  by  Dr  Hooke  to  the  Royii 
Society  in  1684,  that  that  ingenious  philosopher  hai 
brought  the  telegraph,  in  theory  at  least,  to*  a  state  of  fir 
greater  maturity  than  Amontons,  and  nearly  20  years 
earlier.  The  experiments  of  the  latter  were  made  about 
the  year  1702.  It  may  be  regarded  as  a  curious  fact  in 
the  history  of  inventions,  that  although  the  great  impcTt- 
ance  of  telegraphic  communication  is  obvious,  and  tb€ 
method  of  accomplishing  it  was  clearly  explained  by  Eooke, 
and  its  practicability  demonstrated  by  Amontons,  it  cci^ 
tinued  to  be  regarded  as  of  no  practi<»l  value,  and  was  net 
regularly  applied  to  useful  purposes  till  nearly  a  century 
afterwards,  at  the  time  of  the-  French  Serolution. 
Amontons  died  in  1705,  aged  42. 

AMOOR,  Amoub,  or  Amur,  a  large  and  important  river 
of  eastern  Asia,  formed  "by  the  confluence  of  the  A^ua 
and  the  Shilka,  at  a  pkce  called  Ust  Strelkoi,  in  53**  19'  N, 
lat  and  121''  50' E.  long.  Both  these  iivers  come  horn 
the  south-west :  the  Argun,  or  Kerulen  as  it  is  caJled  above 
Lake  Kulon,.  through  which  it  flows  about  half-way  between 
its  source  and  Ust  Strelkoi,  rises  near  Mount  Keut^  in 
'  49^N.  lat  and  1.09^  K  long. ;  the  Shilka  is  formed  by  the 
union  of  the  Onon  %nd  the  Ingoda,  both  of  which  rise  in 
the'  Kingan  mountains,  not  far  from  the  source  of  the 
Argun.  The  Amoor  proper  flows  at  first  in  a  soutli-easterly 
direction  for  about  800  miles,  as  faf  as  47*  42*  lat, ;  it  then 
turns  to *the.hortli-east,cand,  after  a  total  course  of  ovti 
1600  milej^dischaiges  itself  into  the  Sea. of  Okhotsk, 
opposite*  to  the  island  of  Saghalien.     Its  principal  tiibK-, 
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teries from  the  souChare  Uid Sol^g^  widch  Om OldneM 
eonaider  to  be  the  tnie  kead  xit^  cdt  tide  Amoor,  and  the 
(Jssan;  from  the  norCh  it  lecdyes  the  Zeya,  tiie  Bnreift^ 
the  Gjiizi,  and  the  Omogon.  The  climate  of  ihe  valley  of 
the  ijQOfkr  Taries  very  much  in  different  parts :  in  the 
apper  portion  otitM  course  there  are  long  and  cold  winteis 
and  short  smnmen  j  as  the  liver  descends  into  more  southern 
latitudea  the  ritgonr  of  the.  climate  relaxes,. and  the  heat 
becomes  almost  tropical;  the  v^etation  is  rich  and  Inza- 
tiant^  and  large  forests  of  oaks>  limes^  and  ehns  replace 
barren  larches  and  firs ;  while  on  the  loWer  Axiioor  the  cold 
again  to  a  certain  extent  prevails,  and  at  the  mouth  the 
liver  is  ice-bound  for  more  than  half  the  year,  a  circum- 
stance which  greatly  impain  its  otherwise  admirable  facilities 
for  navigation.  The  river  is  abundantly  etocked  with  fish, 
and  the  mountains  near  it  are.  believed  to  contain  iroaand 
gold '  The  Amoor  became  Imown  to  the  Russians^in  1 639, 
and  they  resolved  to  annex  it  to  tl\eir  empire  along  with 
the  teiritoiy  through  which  it  flows.  In  1.651  a  party  of 
Cossaicks,  under  a  bold  leader  named  EhabarojQ^  built  a 
fort  at  Albazin,  about  1 00  miles  below  list  Strelkol  Many 
sanguinary  coxiflicts  between  the  Chinese  and  the  Bussians 
followed.  Albadh  more  than  once  changed  owners ;  but 
at  last,  in  1689,  a  treaty  was  concluded,  by  which  the 
river  Gorbiza  or.Kerbeche  became  the  easterly  limit  of  the 
Russian  empi^  on  the  Amoor,  the  bound^uy  stretching 
from  the  source  of  the  Gorbiza,  along.:the  Yablonnoi  moun- 
tains, to  the  Sea  of  Okhotsk.  This  state  of  matters  con- 
tinued till  1847,  when  the  Russians  again  began  to  make 
preparations  lor  tiie  conquest  of  the  Amoor  valley.  In 
1850  and  l^e  throe  succeediog  years,  expeditions  were 
sent  up  the  Tiver,  and  the  towns  of  Nikolaevsk,  Marinsk, 
and  Blagovcbenk  were  founded ;  in  1854  a  powerful  fiotilla 
sailed  down  from  Ust  Strelkoi  to  the  mouth  of  the  river. 
A  large  and  very  important  tract  was  added  to  the  Russian 
empire  by  the  jcession  in  1858  of  the  whole  left  bank  of 
the  Amoor  and  the  right  bank  below' the  Ussuri,  and  the 
further  cession  in  1860  of  all  the  territoxy  between  the 
Ussuri  and  the  Eastern  Sea. . 

AMORITES,  a  powerful  people,  widely  spread  through 
the  Promised  Land  before  the  settlement  of -the  Israelites, 
belonging  to  the  Canaanitic  stock,  according  to  Gen.  x.  16, 
though  some  think  they  belong  rather  to  the  pre-Canaanitic 
Inha^tants  of  the  Jordan  basin  (see  Enobel,  Volkerta/elf 
201,  sq.,  who  refers  them  to  the  Shemitic  race  of  Lud}r  In 
all  probability  there  were  incorporated  among  them  Ihe 
remnants  of  tiie  older  tribe  of  the  Rephaim.  Their  name, 
"  the  high  ones,"  has  by  Ewald  (Gesch.  Israels,  I  315),  after 
Simonis  {(humasiiccn^,  s.v.)  been  interpreted  highlanders, 
or  inhabitants  of  the  heights,  as  Canaanites  is  supposed 
to  mean  lowlanders,  or  inhabitants  of  the  plains  (cf .  Num. 
ziiL  29;  Dent.  L  44;  JosL  v.  1,  x.  6).  Others  call  this  in 
question,  and  find  an  explanation  raUier  in  the  tallness  of 
stature  by  which  they  seem  to  have  been  distinguished 

S?um.  xiiL  32,  33;  Amos  iL  9.  cf.  Kurtz,  Oesch.  d,  Alt 
undei,  i  {  45  ;  Pusey,  Jlfinor  rropiiete,  174,  h.) 

TbsA  tids  people  had  a  oertain  prepondenuiee  among  tlxa  Canoan- 
P&c  tribes  is  ehovn  by  their  name  often  standiuff  in  Scripture  for 
.  Gonaanites  in  general  (Geo.  zr.  16 ;  Josh.  zzit.  18 ;  Jad.  yi  10). 
ihest  jnindDal  aeat  on  the  west  of  the  Jordan  was  the  mountaixis 
of  J'nd^  ana  their  eouthern  slopes^— to  the  whole  of  which  moiui« 
taSnous  re^an,  indeed,  the-  name  the  Monnt  of  the  Amoritee  ia 
applied  (dOL  xiv.  7,  18 ;  Nam.  xiiL  29 ;  Dent  i  7,  20,  44 ;  Josh, 
ao.  3  ;  Jwkl  86).  We  hear  ef  them  alao  at  Oibeon»  north-west  of 
^emsalem/^&Bam.  zzL  2),  at  Ayalon,  west  of  Gibeoa,  and  in  the 
northern  pad  of  the  Phili^ne  pUia  (Jad.  L  84,  85),  and  in  the 
land  0f  Bphnum  iQen.  zlviii  82>.  On  the  east  of  Jordan,  after 
haviiu;  dnven  "hsA.  the  Amoonites  and  Moabiteq,  they  oceupted 
the  whole  of  Cfilefid  and  Bashao,  from  the  Amon,  the  northern 
limit  of  Moab»  as  ftf  as  Mount  Hermon»  forming  in  this  region  at 
the  epoch  of  Moaes  two  powerful  kingdoms*— that  of  Sihon,  whose 
capital  was  Heshhon.  Ihe  more  southerly ;  and  that  of  Og,  whose 
capital  was.Ashtaroth,  the  more  northerly  (Num.  zzL  21-85  :  Dent 


iiL8»10f  It.4».  It  was  with  tt^ifitttJoidanfo  section  or  the 
Amoritee  that  the  Israditet  first  eama  into  conflict,  A$er  these 
had  been  sabdqed»  and  after  the  Israelites  had  otosaed  the  Jordan 
and^had  b^nn  to  oaptozerthe  Canaanitii^  towB%  fiye  of  the  most 
poweiftilof  theAmonteklngBof  the  westein  secttoa  foontd  a  con» 
fedeiacy  to  eroos?  the  adTandng  ho8t(Joab.  x.  8»  sq.)  When  thi» 
eomUnation  nad  been  of?0rthrowB|  a  final  attempt  al  resistance 
was  made  by  the  toore  notthtelyjnrtiim  of  the  Canaanito^  under 
the  aoqpioes  of  Jabin,  king  of  Baxor ;  and  in  the  nmted  forces^ 
which  were  OFerthrown  at  the  waters  of  ](erom«  Amoiites  were 
indnded  (Josh.  zL  8).  Thoae  of  this  and  the  other  tribes  of  the 
Canaanites  who  surriTed  the  conquests  of  Joshaa^  either  gradually 
became  mingled  with  the  Philistines  and  others  of  tiie  neighbour^ 
ing  nataoi&  or  they  continued  to  Uts  among  the  Inselites  in  the 
condition  of  tributaries  and  ahiTes  (Josh,  adu  SS ;  Jnd,  L  t^  85  : 
1  Kings  iz;  21 ;  2  Chion.  tIU.  8). 

In  old  Egyptian  literature  mention  la  frequently  msds^  from  the 
time  of  Sethos  I.,  of  an  Asiatic  people  called  the  Amar  or  Amaor» 
whom  EWptologers  agree  in  identifying  with  the  Amoritea  (Bunsen^ 
j^lfpe$  Pktee^  ToL  iii.  212).  There  is  as  yet  lesa  agreement  ia 
Ttgud  to  the  position  of  their  oountxr.  Bmgsch  is  of  opinion  that 
the  people  in  question  are  located  in  the  north  of  Syria,  on  the 
banks  of*  the  Orontes  (see  his  Oecg,  Inschriften,  Bd.  u.  21 ;  ITist^ 
eCEgfUPte,  182,  187).  The  later  researches  of  Chabea,  howerer^ 
have  rendered  the  interpretation  on  which  this  liew  depends  reiy 
doubtful,  and  shown  uiat  in  all  probability  their  territory  lics» 
in  entire  harmony  with  the  representations  A  Scripture  regarding 
the  Amorites,  on  the  west  of  tiie  Dead  Sea  and  south  of  the  land 
of  Judah  (Chabas^  jB(u<2»  sur  VAtiHguiU,  267,  f ;  Bedmhss,  44. 
107.)  Among  the  towns  of  the  Amaor  are  mentioned  Dspur  and 
Eodesh,  evidently  to  be  identified  with  the  scriptural  Dm -and 
Xadesh.  > 

The  langnase,  Aeo.,  of  the  Amoritee  will  be  more  contenienily 
considered  unoer  Oabaakites. 

AMOBPHISM  (from  a  privatiye,  and  fiop4>^,  form\ 
a  term  uAed  in  chemistry  and  mineralogy  to  denote  the 
absence  of  regular  stmctufe  in  a  body.  Glass,  resin,  coal» 
albuminous  substances,  d»s.,  are  amorphous,  -exhibiting 
uniformity  of  properties  in  every  direction :  th^  have  no 
planes  of  deavage,  as  crystals  have;  they  conduct  heat 
equally  in  all  direction^ ;  and  they  do  not  show  double 
refraction  unless  in  a  constrained  state.  Amorphism  is  not 
peculiar  to  one  kind  of  substances^  for  the  same  molecules 
may  exist  either  in  the  amorphous  or  the  crystalline  state. 
Thus  chafcoal  or  lamp-black  is  the  amorphous  form  of  the 
diamond;  sulphur  and  phosphorus,  when  slowly  cooled, 
assume  a  ctystalUne  arrangement,  but  when  rapidly  cooled 
are  perfectly  homogeneous-*the  suddenness  of  transition 
from  the  liquid  or  fused  state  giving  no  time  for  definite 
arrangement  of  particles. 

AMOS  (not  the  same  as  Amos,  the  father  of  Isaiah) 
was  an  inhabitant  of  the  district  of  Tekoa,  a  fortified  town 
(2d  Ohron.  xi.  6)  among  the  hills  of  the  south  of  Judah^ 
where  a  breed  of  stunted  sheep  and  goats,  prized,  how- 
ever, for  their  wool  and  hair,  found  a  scan%  pasturage 
(Amos  LI)  Possibly  he  was  a  common  day  labourer; 
certainly  he  was  far  from  wealthy,  as  the  Jewish  com- 
mentators would  have  him ;  for  though  he  is  called 
a  "noked"  {loe.  cit.),  like  one  of  the  kings  of  Moab 
(2  Kings  iiL  4),  he  tells  us  himself  that  he  was  glad  to  com- 
bine this  employment  with  that  of  a  dresser  of  sycamore 
fruit  (yiL  14)  Eq  may  thus  be  contrasted,  as  the  peasant 
prophet,  with  Isaiah,  the  prophet  of  the  capital  and  the 
court.  It  does  not,  however,  follow  that  Amos  was  devoid 
of  such  cultivation  as  could  then  be  had.  Distinctions  of 
rank  were  not,  among  the  primitive  Semitio  races,  co* 
incident  with  those  of  culture ;  it  is  enough  to  refer  to  the 
pre-Mohammedan  Arabs,  whose  poetry  has  been  so  accu* 
rately  reproduced  by  Eiickert  And  in  the  case  of  Amos 
there  is  evidence  in  his  own  works  that  he  was  well 
acquainted  with  the  literature  of  }na  day.  It  is  true  that 
he  boldly  admits  the  irregularity,  £rom  an  official  point  of 
view,  of  his  prophetic  ministrationa-*-*^  No  prophet  I,  and 
no  prophet's  disciple  I"  (viL  14);  but  his  discourses  are 
not  only  full  of  references  (sometimes  dubious  the 
book  of  Joel  and  the  Pentateuch,  but  framed,  however 
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imperfectly,  ou  a  genuine  artistic  plan.  This  is  unmis* 
takably  the  case  in  the  discwiirBe  contained  in  L  3-iL  16; 
but  with  greater  or  less  correspondence  to  the  course  of 
thought  in  the  remainder  of  the  book.  Thus,  according 
to  Ewald  (who  aims,  it  is  true,  at  an  unattainable  pr^ 
cision),  chapters  iii.  and  iv.  consist  of  five  strophes— iiL 
1-8,  iii.  9-16,  iv.  1-3  (incomplete),  iv.  5-11,  iv.  12,  13; 
chapters  v.  and  vi.  of  a  prologue  (v.  1-3)  and  four  strophes 
—v.  4-6,  8, 9  i  V.  7, 10-17 ;  v.  18-27 ;  vi  1-10;  with  a  sort 
of  epilogue  in  vi.  11-14.  And  the  great  critic  De  Wette 
goes  so  far  as  to  declare  that  no  Hebrew  prophet  has 
shown  an  equal  regard  for  clearness  and  harmony  of  pro- 
portion.    (Comp.  Dr  Pusey,  J/tnor  Prophets^  p.  152.)  • 

The  date  of  the  first  public  appearance  of  Amos  cannot 
"be  ascertained.  From  the  heading  of  the  book  (i  1), 
which,  though  not  by  the  prophet  himself,  has  the  air  of  a 
genuine  tradition  (Ewald,  Die  ProphOm,  i  r23)i  we  learn 
that  ha  **  saw  " — ^that  is,  prophesied — '*  two  years  before 
the  earthquake.''  This  seaquake  is  referred  to  again  in 
Zech.  ziv.  5,  and,  as  soma  thmk,  in  passages  of  Joel  afid 
other  prophets.  It  seems,  therefore,  to  have  constituted 
an  era  in  popular  tradition,  but  is  of  no  significance  for 
chronology,  as  has  been  well  shown  by  Dr  Pusey  {Minor 
Prophets,  p.  148).  More  to  our  purpose  is  the  former 
part  of  the  heading,  which  limits  the  prophetic  career  of 
Amos  to  the  twenty-five  years  that  Uzziah  and  Jeroboam 
IL  were  contemporary— *.«.,  810-784,  according  to  the 
common  chronology ;  775-T50,  according  to  the  Assyrian. 
(Oomp.  Schrader,  ^  Keilinschriften  und  dca  AUe  Te^tor 
ment,  p.  120.)  He  flourished,, therefore,  in  the  greatest 
age  of  Hebrew  prophecy.  He  seems  to  have  been  younger 
thEtn  Joel,  to  whose  piDphecy  he  makes  several  references, 
and  more  or  less  senior  to  Hosea  and  Isaiah.  This  view 
is  fully  borne  out  by  the  gradual  emergence  of  the  Assy- 
rians on  the  prophetic  horizon.  Altogether  absent  from 
Joel's  prophecy,  they  are  but  vaguely  eJluded  to  in  Amos, 
and  fiist  mentioned  by  name  in  Hosea  and  Isaiah. 

It  was  while  "following  the  flock"  (vii.  14,  15)  that 
Amos  received  a  prophetic  impulse  to  leave  his  home  and 
preach  in  the  sister  country.  The  circumstances  are  on 
several  accounts  worthy  of  notice.  *  They  indicate — 1.  A 
distinction  between  Qebrew  prophecy,  in  its  -mature  stage, 
and  non-Hebrew — ^viz.,  that  the  former  is  not  dependent 
on  a  special  artificial  training ;  2.  That  though  his  writ- 
ings are  included  in  the  prophetic  canon,  Amos  did  not 
consider  himself  officially  a  prophet  (which  has  a  bearing 
on  the  ^reat  controversy  of  Daniel);  and  ^  That  prophets 
of  the  higher  or  spiritual  order  did  not  recognise  the  revolt 
of  the  first  Jeroboam  (comp.  ix.  11 ;  Hos.  iii  5).  *  But 
the  prophecies  of  Amos  had  a  wider  scope  than  the  destiny 
of  Israel  They  show  a  dim  presentiment  of  the  philosophy 
of  history,  and  of  the. reproductive  power  of  revolutions. 
Accordingly,  Syria,  Biilistia,  Phoenicia,  Edom,  Ammon, 
Moab,  and  Judah  were  successively  rebuked  by  the  in- 
spired messenger.  But  the  chief  blame  fell  upon  Israel, 
whose  unparalleled  prosperity  under  Jeroboam  IL  had 
developed  the  germs  of  vices  inconsistent  with  the  religion 
of  Jediovah.  .The  denunciations  of  Amos  prodq^^ed  a  powet^ 
ful '  impression.  He  was  e^Ued  with  contumely  by 
Amaziah,  a  priest  of  the  reactionary  image  cultus  at  the 
frontier  town  of  Bethel  (viL  10-17). 

It  is  not  to  be  supposed  that  the  discourses  of  Amos 
wore  delivered  exactly  as  they  stand.  This  view  is  pre- 
cluded by  their  elaborate  literary  character,  and  by  the 
allusions  to  the  prophet's  experience  in  Israel  in  ii  12,  v. 
10,  13.  He  probably  put  them  together,  with  the  addi- 
tion of  a  grand  Messianic  epilogue,  after  his  return  to 
^ekoa.  There  has  never  been  a  doubt  of  their  genuinencsa 
"The  text  is  good,  but  there  are  a  few  corrupt  passages. 

Some  of  the  characteristics  of  Amos  have  been  already 


mentioned.  The  tradition  that  he  was  a  stammeier  (based 
on  an  absurd  etymology  of  his  name),  and  the  atatemeot 
of  Jerome  that  he  was  "imperitus  aeimone  (sed  non 
scientift),''  only  prove  the  incapacity  of  the  ancienta  foi 
literary  criticism.  The  simplicity  of  his  style  ia  that  o! 
the  highest  art  He  delights  in  abrupt  short  clauses^  bat 
they  are  linked  together  by  the  closest  parallelism.  And 
the^upposeid  rusticity  of  his  dialect  is  deduced  irom  the 
spelling  of  only  five  words,  analogies  to  which  may  be 
traced  in  the  great  poem  of  Job.  All  that  we  can  admit 
as  probable  is,  that  the  native  force  and  talent  for  observa- 
tion displayed  by  this  prophet  were  derived  from  his  eariy 
converse  with  nature  on  the  wOd  hiUs  of  Judah.  Hii 
imagety,  ia  fact,  from  its  freshness  and  appropriatenea 
(comp.  il  13;  iii  5,  12;  iv.  2,  9;  v.  19;  vi  12;  ix  9), 
almost  reminds  us  of  Dante,  and  entitles  him  to  as  high  a 
place  in  the  lustoiy  of  literature  as  in  that  of  theistic 
religion.  (t.  K.  c) 

AMOY,  a  city  and  seaport  in  the  province  of  Fo-kien, 
China,  situated  on  the  slope  of  a  hill,  on  the  south  coa^ 
of  a  small  and  barren  island  of  the  same  name,  in  24^ 
28'  N.  lat.  and  1 18"*  10  R  long.  It  is  a  laige  and  exceed^ 
ingly  dirty  place,  about  9  miles  in  drcumference,  and  ia 
divided  into  two  portions,  an  inner  and  an  outer  town, 
which  are  separated  from  each  other  by  a  ridge  of  hilld, 
on  which  a  citadel  of  considerable  strength  has  been  built 
Each  of  these  divisions  of  the  dty  possesses  a  large  and 
commodious  harbour,  that  of  the  inner  town,  or  city  proper, 
being  protected  by  strong  fortifications.  Amoy  may  be 
regarded  as  the  port  of  the  inland  city  of  CHiang-chii.  with 
which  it  has  river  communication;  and  its  trade^  both 
foreign  and  coastwise,  is  extensive  and  valuable.  In  1870, 
560  vessels,  exclusive  of  Chinese  junks,  entered  the  poit, 
of  an  aggregate  burden  of  224,436  tons;  of  these,  315,  of 
150,171  tons,  were  British..  The  chief  articles  imported 
were  sugar,  rice,  raw  cotton,  and  opium,  as  well  as  cotton 
cloths,  iron  goods,  and  other  European  manufactures;  their 
value  was  £1,915,427.  In  the  same  year,  554  vessels^  of 
226,911  tons,  cleared  the  port,  including  314  British,  of 
150,826  tons;  the  chief  exports  were  tea,  porcelain,  and 
paper,  and  'their  value  vras  £1,144,046.  It  is  not  pos- 
sible to  give  the  statistics  of  the  trade  that  is  canied  <m 
by  means  of  (Chinese  junks,  but  it  is  said  to  be  lei^ ;  and 
the  native  merchants  are  considered  ,to  be  among  the 
wealthiest  and  most  enterprisiiig  in-  China.  Axnoy  was 
captured  by  the  British  in  1841,  after  a  determined  resist* 
ance,  and  is  one  of  the  five  ports  |hat  were  opened  to 
British  commerce  by  the  treaty  of  1842;  it  is  now  qp»en  to 
the  ships  of  all  nations.!  The  population  of  Amoy  is  esti- 
mated at  250,000. 

AMP£E£,  Anbbi^-Maiue,  the  founder  of  the  science  of 
electro-dynamics,  was  bom  at  Lyons  in  January  1 7  75.  He 
took  a  passionate  delight  in  the  pursuit  of  knowledge  from 
his  very  infancy,  and  is  reported  to  have  worked  out(Tengthy 
arithmetical  sums  by  means  of  pebbles  and  bisciiitr^umb^ 
before  he  knew  the  figures.  His  father  began  to  ttoch 
him  Latin,  but  left  this  off  on  discovering  the  boy^  greater 
inclination  and  aptitude  for  mathematical  studiesL  'The 
young  Ampere,  however,  soon  resumed  his.  Latin  lessons. 
to.enable  him  to  master  the  works  of  £uler  and  BemofoillL, 
In  later  life  he  was  accustomed  to  say  that  he  knew  as 
much  about  mathematics  when  he  was  eighteen  as  ever  he 
knew;  but  his  reading  embraced  nearly  the  whole  round  cf 
knowledge, — ^history,  .travels,  poetrj*,  philosophy^  and  th^ 
natural  sciences.  At  this  age  he  had  read  the  whole  of  th^ 
Encydapedie,  and  with  such  interest  and  attention  that  b% 
could  r^eat  passages  frcHn  it  fifty  years  after.  When 
Lyons  was  taken  by  the  army  of  the  (Convention  in  1793, 
the  father  of  Amp&re,  who,  holding  the  office  of  jv^e  th 
paix,  had  stood  out  resolutely  against  the  previous  rev^u* 
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tioxuuy  excesses,  was  at  once  thrown  into  prison,  and  soon 
after  perished  on  the  scaffold.  This  event  produced  such 
an  impression  on  the  susceptible  mind  of  Amp6re,  that  he 
continued  for  more  than  a  year  in  a  state  little  removed 
fpOSi  idiocy.  But  Rousseau's  letters  on  botany  falliz\g  into 
bis  liands,  the  subject  engrossed  him,  and  rgused  him  from 
his  Apathy.  His  passion  for  knowledge  returned.  From 
botany  he  turned  to  the  study  of  the  classic  poets,  and  to 
the  writing  of  verses  himself.  About  this  time  (1796)  an 
attachment  sprang  up,  the  progress  of  which  he  naively 
recorded  in  a  journal  (Amorum),  In  1799  he  was  happily 
married  to  the  object  of  his  attachment.  From  about 
1796  Ampere  gave  private  lessons  at  Lyons  in  mathe- 
xnatics,  chemistry,  and  languages;  and  in  1801  he  removed 
to  Bourg,  as  professor  of  physics  and  chemistry,  leaving 
his  ailing  wife  and  infant  son  at  Lyons.  His  wife  died  in 
1804.  After  two  years'  absence  he  returned  to  Lyons,  on 
hifl  appointment  as  professor  of  mathematics  at  the 
Lyceum.  His  small  treatise,  ConsidSratiom  sur  la  Th&orit 
M(Uh£malique  du  Jeu  (Lyons,  1802),  in  which  he  success- 
fully solved  a  problem  that  had  occupied  Bufbn,  Pascal, 
and  ethers,  and  demonstrated  that  the  chances  of  play  are 
decidedly  against  the  habitual  gambler,  attracted  consider- 
able attentioa  It  was  this  work  that  brought  him  under 
the  notice  of  M.  Delambre,  whose  recommendation  obtained 
for  him  the  Lyons  appointment,  and  afterwards  { 1B05)  a 
subordinate  position  in  the  Polytechnic  School  at  Paris, 
where  he  was  elected  professor  of  analysis  in  1809  Here 
he  continued  to  prosecute  his  scientific  researches  and  his 
multifarious  studies  with  unabated  diligence.  He  was 
admitted  a  member  of  the  Institute  in  1814.  It  is  on  the 
service  that  he  rendered  to  science  in  establishing  the  rela- 
tions between  electricity  and  magnetism,  and  in  developing 
(he  science  of  electro-magnetism,  or,  as  he  called  it,  electro- 
djn&mics,  that  Amp^e's  fame  mainly  rests.  On  the  11th 
of  September  1820  ho  heard  of  the  discovery  of  Professor 
Oersted  of  Copenhagen,  tl\at  a  magnetic  needle  may  be 
deflected  by  a  voltaic  current.  On  the  18th  of  the  same 
month  he  presented  a  paper  to  the  Academy,  containing  a 
far  more  complete  expa<)ition  of  the  phenomenon,  which  he 
had  in  the  interval  investigated  by  experiment,  and  show- 
ing that  magnetic  defects  can  be  produced,  without  magnets, 
by  aid  of  electricity  alone.  In  particular  he  showed  .that 
two  wires  connecting  the  opposite  poles  of  a  battery  attract 
or  repel  each  other  according  as  the  currents  pass  in  the 
same  or  in  opposite  directions.  According  to  the  theory 
of  magnetism  which  Ampere's  subsequent  invesugations 
led  hxm  to  adopt,  every  molecule  of  magnetic  matter  is 
acted  on  by  a  closed  electric  current,  and  magnetisation 
takes  place  in  proportion  as  the  direction  of  these  currents 
approaches  parallelism.  The  whole  field  thus  opened  up 
he  explored  with  characteristic  industry  and  care.  He 
anticipated  the  invention  of  the  electric  telegraph,  having 
suggested  in  1821  an  apparatus  of  the  kind  with  a  sepa- 
rate wire  for  each  letter.  Late  in  life  he  prepared  a 
^  rcnoarkable  work  on  the  classification  of  the  sciences,  which 
was  published  after  his  death.  In  addition  to  this  and 
one  or  two  works  of  leas  importance,  he  wrote  a  great 
number  of  memoirs  and  papers  that  appeared  in  scientific 
journals.  He  died  at  Marseilles  in  June  1836.  The  great 
amiabiUty  and  child-like  simplicity  of  Amp^e's  character 
are  well  brought  out  in  his  Journal  et  Corretpandenee, 
published  by  Madame  Chevreux  (Paris,  1872). 

AMP£R£,  Jkam-Jacques-Antoine,  the  only  child  of 
the  preceding,  was  born  at  Lyons,  August  12,  1800.  He 
showed  an  early  preference  for  literary  pursuits,  and  this 
was  strengthened  by  his  intimdte  intercourse  with  the 
brilliant  circle  to  whi^h  his  intioduttion  to  Madame 
Rdcamier's  celebrated  riunwns  admitted  him.  He  began 
hiR  literaiy  career  as  a  contributor  to  the  Globe  and  Jicvue 


Fran^aue^  which  Guizot  conducted  in  opposition  to  the 
government  of  Charles  X.  After  spending  some  time  in 
travel,  he  commenced  a  course  of  lectures  at  the  Athmnuia 
of  Maraeillea  in  1830,  the  fint  of  which,  Le  VHisUnre  da 
la  Poiticy  he  published.  The  revolution  of  July  led-to  hia 
return  to  Paris,  where  he  lectured  at  the  Sorbonne,  till» 
in  1833,  he  succeeded  Andrieux  as  professor  of  the  histoiy 
of  French  literature  in  the  college  ol  France.  His  lectures 
here,  which  were  greatly  admired;  form  the  basis  of  several 
works,  particularly  of  his  Histotre  liuiraire  de  la  France 
avant  U  \2nu  Sikle,  3  vols.,  Paris,  1839,  1840.  Ampere 
was  a  constant  oontributor  to  vanous  periodical  publica- 
tions. He  wrote  for  the  Hevue  des  Deux  Mondes  sprightly 
accounts  of  his  long  journeys  in  Egypt  and  North  America^ 
as  well  as  in  various  parts  of  Europe,  which  were  after- 
wards collected  under  the  title,  LitUrature  et  Voyages  (2 
vola,  1834).  His  principal  work  is  the  Uittoire  Bomain^ 
d  Home  (4  vols.,  1850^64),  a  series  of  papers,  reprinted  in 
part  from  the  Eevu4  des  Deux  Mondes,  showing  shrewd 
sense  and  great  and  varied  learning,  particularly  on 
archaeological  questions,  and  written  in  an  attractive  though 
often  discursive  style,  Ampere  vras  officer  of  the  Legion 
of  Honour  from  J1846,  and  in  1847  was  admitted  to  tha 
French  Academy.     He  died  March  27,  1864. 

AMPHIARAUS,  in  Greek  legend,  a  son  of  Oicle^  and 
Hypermnestrai  descended  on  the  paternal  side  from  tba 
kingly  seer  Melampus,  and,  like  his  ancestor,  endowed  with 
the  prophetic  gift ;  but  at  the  same  time  known  for  hia 
valour  in  the  great  enterprises  of  his  time — the  expedition 
of  the  Argonauts  and  the  hunt  of  the  Calydoman  boar. 
The  expedition,  however,  on  which  the  chief  events  of  hia 
life  hinge  is  that  of  the  Seven  against  Thebes,  into  which 
he  was  unwillingly  driven  by  the  treachery  of  his  wife^ 
Eriphyle  (Odyssey^  xi.  32C),  a  sister  of  Adrastus,  who  then 
ruled  in  Sicyon,  and  by  whom  the  enterprise  was  planned 
to  restore  Polynices  to  the  threne  of  Thebes.  Ai  prince  of 
Argoe,  Amphiaraus  was  in  a  position  to  assist  greatly;  but 
when  called  up6n  by  Adrastus  to  take  a  part,  he  declined,  on 
the  ground  that  the  cause  was  unholy,  and  would  end 
fatally.  His  marriage  with  Eriphyle,  however,.had  not 
only  been  meant  to  heal  previous  quarrels  between  him 
and  Adrastus,  but  was  to  be  er  bond  of  peace  for  the 
future  in  this  way,  that  she  should  always  arbitrate  between 
them.  To  secure  her  favour  now,  Polynices  gave  her  th{i. 
fatal  necklace  which  Cadmus  had  once  given  to  Harmonia, 
and,  though  warned  of  the  consequences,  Eriphyle  accepted  it 
and  decided  against  her  husband.  Knowing  that  he  would 
never  return,  Amphiaraus  enjoined  his  son  Alcmseon,  thea 
a  boy,  to  avenge  his  death  upoa  his  mother ;  and  to  his 
children  generally  he  gave  wise  counsel.  As  he  stepped  into 
his  chariot  to  depart  he  turned  with  a  look  of  anger  towards 
his  wife,  a  scene  which  was  represented  on  the  chest  of 
Oypselus.  The  assault  of  Thebes  was  disastrous  to  the 
Seven  ;  and  Amphiaraus,  puraued  by  Pcriclyiuenus,  would 
have  fallen  by  his  spear  had  not  Jupiter,  at  a  critical 
moment,  struck  the  earth  with  a  thunderbolt,  and  caused  it 
to  open  and  swallow  him  with  his  horses,  Thoas  and  Dias, 
his  chariot,  and  his  charioteer,  Baton.  Jupiter  and  Apollo,  it 
is  said  in  the  Odyssey  (xv.  245),  loved  Amphiaraus  dearly; 
yet  he  did  not  reach  an  old  age,  but  fell  at  Thebes,  through 
the  gift  accepted  by  his  wife.  After  death  he  continued, 
as  a  deified  hero,  to  exercise  his  prophetic  power  by  giving 
oracles  on  the  spot  where  he  had  sunk  into  the  earth.  In 
earlier  times  this  was  belitsved  to  have  happened  at  Harma, 
on  the  way  from  Thebes  to  Potiiise,  and  it  was  there  that 
the  oracle  of  Amphiaraus  was  which  Croesus  and  Mar- 
donifls  consulted  {Uerodotus,  L  49,  62  ;  viii  134).  After- 
wards this  oracle  yielded  to  that  in  the  neighbourhood 
of  Oropus,  where  was  also  a  sanctnary  to  Amphiaraus 
(Jupiter  Amphiaraus,  as  he  was  styled),  with  athleac  au9 
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tnusieal  festivals  in  his  honour,  and  with  a  sacred  enclosure 
{ttmenos)  in  which  were  two  springs.  At  one  of  them  he 
was  thought  to, have  risen  from  the  lower  world,  and  hence 
its  water  was  employed  for  no  sacred  purpose.  Invalids 
who  had  been  cured  by  oracular  prescriptions  threw  a  piece 
of  money  in  it  The  water  of  the  other  spring  was  ex- 
cellent to  drink  and  to  bathe  in  ('A/x^capaov  Aovrpa).  The 
oracles  were  conveyed  in  dreams,  to  obtain  which  it  was 


necessary  to  fast  for  a  time,  then  to  offer  sacrifice  at  tbe 
great  altar  (Fausanias,  i  34,  2),  and  again  to  sacrifice  a 
ram  and  to  sleep  on  its  skin.  The  ruins  of  the  temple, 
with  inscriptions  which  identify  them  as  such,  exist  still 
at  MaurodiUssi,  in  the  ancient  Oxopia*  In  the  derivation 
of  his  name  from  ^<^t-opaofuu,  the  piety  for  which  Amphi- 
araus  was  ^ebrated  is  expressed.  (a.  ft.  K.) 

I 


AMPHIBIA 


LINNiEUS  originally  employed  this  term  to  denote  a 
class  of  the  Animal  Kingdom  comprising  crocodiles, 
lizards  and  salamanders,  snakes  and  CcecilicBf  tortoises 
and  turtles,  and  frogs ;  to  which,  in  the  later  editions  of 
the  Systema  NaturcB,  he  added  some  groups  of  fishes.  In 
the  Tableau  ElemerUaire,  published  in  1795,  Cuvier 
tidopts  Linnseus's  term  in  its  earlier  sense,  but  uses  the 
French  word  "Reptiles,'*  already  brought  into  use  by 
Brisson,  as  the  equivalent  of  Amphibia,  In  addition, 
Cuvier  accepts  tho  Linnaean  subdivisions  of  Aij^hibio' 
Rtpiilia  for  the  tortoises,  lizards  (including  crocodiles), 
salamanders,  and  frogs;  and  Amphibia^SerpeiUes  for  the 
snakes,  apodal  lizards,  and  Coecilias. 

In  1799^  Brongniart  pointed  out  the  wide  differences 
which  separate  the  frogs  and  salamanders  (which  he  terms 
Batrachia)  from  the  other  reptiles;  and  in  1804,  Latreille,' 
Tightly  estiizutting  the  value  of  these  differences,  though  he 
was  not  an  original  worker  in  the  field  of  vertebrate 
Eoology,  proposed  to  separate  Brongniart's  Batrachia  from 
the  class  of  Reptilia  proper,  as  a  group  of  equal  value,  for 
*~hich  he  retained  the  Linnasan  name  of  Amphibia, 

Cuvier  went  noMurther  than  Brongniart,  and,  in  the 
'  likgne  Animal^  he  dropped  the  term  Amphibia,  and  substi- 
tuted Reptiiia  for  it.  Meckel,'  on  the  other  hand,  while 
equally  accepting  Brongniart's  classification,  retained  the 
term  Amphibia  in  its  earlier  Linnsean  sense;  and  his 
ozomple  has  been  generally  followed  by  German  writers ; 
AS,  for  instance,  by  Stannius,  in  that  remarkable  monument 
of. accurate  and  extensive  research,  the  Handhvck  der 
ZooUmie  (Zweite  Auflage,"1856). 

In  1816,  De  Blainville/  adopting  Latreille's  view,  divided 
the  Linnsean  Amphibia  into  SqnamifSres  and  IfudipeUiferes, 
or  Amphibiens  ;  though  he  offered  an  alternative  arrange- 
ment, in  which  the  class  Reptiles  is  preserved  and  divided 
into  two  sub-classes,  the  Omithoides  and  the  Ichthpoideif, 
The  latter  are  Brongniart's  Batrachia^  plus  the  CcecilioB, 
whose  true  afiiinities  had,  in  the  meanwhile,  been  shown 
by  Dum^ril ;  and,  in  thisikrraTigement,  the  name  Amphibiena 
is  restricted  to  Proteus  and  Siren, 

Merrem*s  Fholidota  and  Batrachia  (1820),  Leuckart's 
Afonopnoa  and  Dipnoa  (1821),  Miiller's  Sqtiamata  and 
Nuda  (1832),  are  merely  new  names  for  De  Blainville's 
Omithoides  and  Ichthyaides,  though  Miiller  gave  far  better 
Anatomical  -characters  of  th$  two  groups  than  had  pre- 
viously been  put  forward*.  Moreover,  following  the  indica- 
tions already  given  by  Von  Bar  in  1828,'  Miiller  calls 
the  attention  of  naturalists  to  the  important  fact,  that 
^hile  all  the  Squamosa  possess  an  amnion  and  an  allantois, 
these  structures  are  absent  in  the  embryos  of  all  the  Nuda. 

^  BroDfnil&rt's  "  Es^ii  d'une  ClassificatioD  Naturelle  des  Reptiles " 
-waa  iiot  published  4n  full  till  1803.  It  appears  In  the  volume  of  tlie 
Jfimoires  preseniis  d  VInstitut  par  divers  Savans  for  1805. 

•  Nouveau  Dictionnaire  (VHistoire  Naturelle^  zziv.,  cited  in  La- 
trellle's  FamilUs  NaturtlUs  du  Rigne  Animal. 

•  System  der  Vergldchenden  Anatomie^  1821. 

•  "Prodrome  d'une  Nouvclle  Distribntion  du  Rigne  Animal," 
Bulletin  des  Sciences  par  la  SocxiU  PhUovyitiqtu  de  Paris,  1816. 
-    113.  '  ' 

'^ntwiektlungs-Oeichichee  der  Tkiere,  p.  262. 


Miiller  makes  an  appeal  for  observations  on  the  devcloj^ 
ment  of  the  Ccecilixje,  and  of  those  Amphibia  which  retain 
gills  or  gill-clefts  throughout,  life,  which  has  unfortunately 
yielded  no  fruits  from  that  time  to  this. 

In  1825,  Latreille  published  a  new  classification  of  the 
Veftebrata,^  which  are  primarily  divided  fnto  EcemaJUurma, 
containing  the  three  classes  of  MoMmifera,  MonMremaia^ 
and  Aves;  and  Hcema^rpna,  also  containing  three  classes 
— Reptilia,  Amphibia,  and  Fistses.  This  division  of  the 
Vertthrata  into  hot  and  cold  blooded  is  a  curiously  retro- 
grade step,  only  intelligible  when  we  reflect  that  the  excel- 
lent entomologist  had  no  real  comprehension  of  vertebrate 
morphology ;  but  he  makes  some  atonement  for  the  blonder 
by  steadily  upholding  the  class  distinctness  of  the  Amphibia^ 
In  this  he  was  followed  by  Dr  J.  E.  Gray;  but  Dumdril  and 
Bibron  in  their  great  work,^  and  Dr  Giinther  in  his  Cflto- 
logtte,  in  substance,  adopt  Brongniart's  arrangement,  the 
Batrachia  being  simply  o&e  of  the  four  orders  of  the  daa 
Reptilia.  Professor  Huxley  has  adopted  Latreille's  view 
of  the  distinctness  of  the  Amphibia^  as  a  class  of  the  YerU- 
hratOj  co-ordinate  with  the  Mammalia,  Ave*,  ReptiUa,  and 
PiKea;  and  the  same  arrangement  is  accepted  by  G^nbeur 
and  HaeckeL  In  the  Hunterian  lectures  delivered  at  the 
RoyalOollege  of  Surgeons  in  1863,  Professor  Huxley  dirided 
the  Vertdyrata  into  Mammals,  Sauroids,  and  Ichthyoi'^s,  the 
latter  division  containing  the  Amphibia  and  Pisces.  SuV 
sequently  he  proposed  the  ndmes  oi  JSavropaida  and  lekihf' 
cpiida  for  the  Sauroids  and  Ichthyoids  respectively.  It 
IB  proper  U*  mention,  finally,  that  Professor  Owen,  in  his 
work  on  The  Anatomy  ofVirtdnrates,  follows  Latrrallc  in 
dividing  the  V€rtd)rata  into  Hasmatotherma  and  Hoemar 
tocrya^  and  adopts  Leuckart's  term  of  Dipnoa  ioc  tht 
Amphibia. 

The  Amphibia  are  distinguished  from  the  SaxSropsidA 
and  Mammalia  by  very  important  and  sharply-defined 
characters.  The  visceral  arches  of  the  embryo  devdop 
gills,  which  temporarily,  or  permanently,  perform  theresp- 
ratory  function.  There  is  no  trace  of  an  amnion,  and  it  is 
still  a  question  whether  the  urinaiy  bladder,  which  alMsi- 
phibia  possess,  answers  to  the  allantois  of  the  higher  Veii^ 
brata  or  not.  At  any  rate,  it  plays  no  part  in  the  re^inr 
tion  of  the  embryo,  nor  is  it  an  organ  by  which  nutriment 
is  obtained  from  the  parent  There  are  two  ocripital 
condyles,  and  the  bosi-ocdpital  region  of  the  skull  is  either 
very  incompletely,  or  not  at  all,  ossified.  Tliere  is  no  bosi- 
sphenoidal  ossification.  When  young,  the  Amphibia  we 
provided  with,  at  fewest,  three,  and  uj^ually  four,  cartilagin- 
ous, .or  more  or  less  o.ssified,  branchial  arche*.  Fivu 
Pisces,  on  the  other  hand,  they  are  distinguishable  only  bj 
the  characters  of  their  loniinotire  apparatus.  When  they 
possess  median  fins  and  limbs,  these  never  present  fin- 
rays  ;  end  the  limbs  exhibit,  in  full  development,  the  tj*p« 
of  structure  which  obtains  among  the  &xuropnda  and 
Mammalia,  and  differ  very  widely  from  the  fins  of  any 
fish  at  present  known.     This  difference  obtains  even  among 

•  Families' Naturf lies  du  Rigne  AniviaL 

^  ErpHolouie  Ginirale,  ou  Histoire  Naturette  eampOU  det  RtfHlet 
1836, 
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the  long  extinct  Amphibia  of  the  Carboniferous  epoch.  In 
ott'ir  respects,  the  lower  AmpMhia  approach  the  Ckmasrce, 
the  Canovieiy  and  the  Dipnoi  very  closely ;  while,  in  tixeir 
development  they  present  carious  approximations  to  the 
Marswobranchii, 

With  respect  to  the  primary  subdivisions,  or  orders,  of 
the  class  Amphibia,  no  one  can  doubt  the  propriety  of  the 
separation  of  the  recent  forms  into  what  may  be  broadly 
termed  Newts  {Urodeta) ;  Frogs  and  Toads  (Anura) ;  and 
CctcilioB  {Peromela)  effected  by  Dum^ril;  while  all  that  is« 
known  of  the  organisation  of  the  extinct  An^ibia  of  the 
newer  Pabeozoic,  and  older  Dnesozoic,  formations  tends  to 
show  that  they  form  a  fourth  natural  assemblage  oi  ^ual 
value  to  each  of  the  others. 

The  names  of  Urodela  and  Anwu,  given  to  the  first  two 
of  these  divisions,  are  undoubtedly  open  to  criticism;  bat 
if  well-understood  terms,  which  have  acquired  b  d^inite 
scientific  connotation,  are  to  be  changed  whenever  ad* 
vancing  knowledge  renders  them  etymologically  inappro- 
priate, the  nomenclature  of  taxonomy  will  before  long 
become  hopelessly  burdened;  and,  to  set  a  good  example, 
the  names  of  Urodela,  Anura,  Peromda,  azid  Labyrintho' 
donia  are  adopted  here  for  the  four  orders  of  ULeAmplubia^ 
even  although  it  be  true  that  the  Ixiby*ifUhodoata  do 
not  aQ  possess  the  dental  structure  on  which  the  name 
was  founded ;  though  there  is  reason  to  believe  that  some 
Labyrinthodonts  were  devoid  of  limbs,  or  peromelous ;  that 
the  Anura  are  not  more  taiMess  than  are  the  Penmda; 
and  that  the  tails  of  the  Urodela  are  not  more  conspicuous 
than  were  those  of  the  Labyrinthodonts. 

The  UsodsljI:  ta^.  Amphibia  with  elongated  bodies  and 
relatxre^  Jiort  KmBs,  devoid  of  scales  or  pectoral  plates, 
with  numerous  pra^^^udal  vertebrae,.and  with  amphicodlous, 
or  opisthoooeloQs,  vertebral  centra.  Th^  hyoidean  arch  re-. 
n::ain3  connected  ?ftth  the  suspensorium  throughout  life, 
^ad  its  comua  are  large  in  proportion  to  its  l^y.  The 
mandible  is  dentigerous.  There  are  one  or  two  pairs  of 
limbs,  the  pectoral  arch  and  limbs  being  always  piesunt. 
The  manus  never  possesses  more  than  four  digits.  The 
bones  of  the  antebrachium^and  of  the  cms  remain  distinct, 
and  the  tarsus  is  not  elongated.  So  far  as  the  spermatozoa 
are  known,  th^  are  elongated  filaments  with  a  vibratile 
fringe.  The  larva  develops  external  gills  only ;  and,  except 
Siren,  none  are  known  to  possess^  at  any  time,  a  homy 
masticatoiy  apparatus.^ 

The  AiHTSA  have  relatively  short  and  broad  bodies,  and 
both  pairs  of  limbs  are  constantly  present,  the  hinder 
being  the  longer  and  stronger,  lliere  are  no  scales,  nor 
pect^al  plates,  but  ossification  sometimes  occurs  in  the 
dorsal  integument  The  vertebne  vary  in  character,  but 
are  usually  procoeloua  The  prse-sacral  vertebrae  never 
exceed  nine  in  number,  and  the  caudal  portion  of  the  verte- 
bral column  is  represented  by  a  peculiar  stylif orm  coccyx. 
The  hyoidean  ardi  detaches  itself  from  the  suspensorium, 
and  almost  always  becomes  connected  with  the  pro-otic 
region  of  the  skull  The  comua  are  usudly  slender,  as 
eompared  with  the  broad  body  of  the  hyoid.  The  man<Uble 
ifl  almost  always  devoid  of  teeth.  The  bones  of  the  ante- 
brachium  and  of  the  cms  early  ankylose,  and  the  astzagalus 
and  calcaneum  ase  much  elongated.  The  manus  hBA  a 
rudimentary  fifth  digit  Except  in  Bombinaior,  the  sperma- 
tozoa have  fiagelliform  appendages,  like  those  of  oidinary 
Vertebrata,  fhe  larvas  develop  first  external,  and  after- 
wards internal,  giUs,  and,  so  far  as  is  known  at  present^  are 
piRndded  with  deciduous  homy  masticatory  plates.    The  gill 


I  Thii  drcttzortJuiM  tppnrs  to  kave  been  remarked  only  by  HttUer. 
SpesUiBg  of  the  larra  of  the  SaUmaodera,  he  aays—**  Sie  habeu  nlcht 
den  Bornechnabel  der  FioecblanreiL** — {BtUrag  tw  Anat  der  Ampki- 
Aen,  p.  209.)  DnmJiil  and  Bibron  affirm  the  contrary  (tp,  cAL,  t  iz. 
IK  16). 


apertures  are  closed  by  the  growing  over  them  of  an  oper 
cular  membranei 

The  PjESOMXUL  have  snake-like  bodies,  totally  devoid  of  Peromcb.  ' 
limbs  and  limb  arches.  In  most,  the  integument  is  pit>- 
vided  with  transverse  rows  of  imbedded  cydoid  scales,  but 
there  are  no  pectMoral  plates.  The  vertebne  of  the  tmnk 
are  very  numerous,  and  are  amphicoelous ;  those  of  the 
caudal  r^on  are  very  few,  and  are  free.  The  hyoidean 
arch  Is  attached  neither  to  the  suspensorium,  nor  to  the 
skull;  its  comua  are  very  slender,  and  no  distinct  body 
is  developed;  it  is  followed  by  several  slender,  hoop* 
like,  branchial  arches.  The  mandible  is  dentigeroua. 
Nothing  is  known  of  the  early  stages  of  development;  but 
MUller  discovered  branchial  defts,  with  rudimentary  bran* 
dual  filaments,  in  young  CcbciUcb, 

The  Labyeinthodonta  for  the  most  part  resembled  the  Lnbrrin'b 
Urodela  in  the  projtortions  of  the  tail  and  limbe  to  the  cc^uxita. 
body,  but  some  ^as  Ophiderpeton)  were  serpentifonn,  and 
apparently  apodal ;  no  ranif  orm  Labyrinthodonts  have  yet 
been  discovered.     The  vertebrae  are  amphiocdous.     The 
mandible  is  dentigerous.    The  bones  of  the  antebrachium 
and  cms  remain  distinct,  and  the  tarsus  is  not  dongated. 
The  manus  and  pes  appear  to  have  been  pentadactyle. 
Three  sculptured  pectoral  plates  and  a  peculiar  dermal 
armour  of  'small  scales,  confined  to  tite  ventral  face  of  the        ' 
body,  are  present  in  many  genera.    Nothing  is  known  of 
the  early  stages  of  development,  but  the  yomigArckegosauria 
appear  to  have  possessed  ossified  branchial  ardies. 

In  giving  a  sketch  of  the  organisation  of  the  AmphibtOf 
it  will  be  necessary  to  enter  much  more  fully  into  the 
characters  of  the  buelbtoh  than  into  those  of  the  other 
systems  of  organs. 

The  Vertebral  Column,  Ribs,  and  ^Sf«mtm.«— Leaving  the 
extinct  Arehegoaauria  aside  for  the  present,  all  the  AmjMia 
possess  well-ossified  vertebrae,  the  ardies  of  which,  in  the 
adult  condition  (except,  perhaps  in  some  Labyrinthodonts), 
are  not  separated  by  a  neuro-central  suture  from  tne 
centra.  The  latter  may  be  amphicoelous,  as  in  the  lower 
Urodela,  the  Peromela,  and  the  Labyrinilicdonia;  or  opis- 
thocodous,  as  in  the  higher  Urodela  and  some  Anura  («.^., 
Pipa  and  BombvnatorS ;  or  psocoelous,  as  in  the  majority 
of  the  Anvra  (with  tne  exception  of  the  eighth  vertebra, 
which  is  usually  amphicoelous ;  and  of  the  ninth,  which 
commonly  has  one  convexity  in  fh>nt  and  two  bdiind). 
In  all  the  recent  forms  which  have  been  examined,  the 
centra  and  intervertebral  masses  contaiii  more  or  less  dis« 
tinct  remains  of  the  notochord.  ^Hie  arches  of  the  trunk 
TortebrsB  are  connected  by  zygapophyses ;  the  spinous  pro- 
cesses are  usually  low,  but  attain  a  great  relative  length  in 
the  caudal  r^on  of  some  of  the  Labyrinthodonts  {e^. 
Urocordyhu\  Transverse  processes  are  present  in  all  the- 
trunk  v^tebrae,  except  the  atlas ;  they  are  shortest  in  the 
Peromela^  longest  in  the  Anura,  In  most  Urodela,  these 
transversa  processes,  at  any  rate  in  the  anterior  trunk  ver- 
tebras^ are  divided  into  two  portions,  a  dorsal  and  a  ventral, 
whidi  diverge  towards  their  free  ends;  or,  more  strictly 
speaking;  th^  processes  are  made  up  of  two  subeoual  trans- 
verse processes,  a  dorsal  ''tubercular"  process,  ana  a  ventral 
"capitular"  process.  Sometimesthis  division  prevails  through- 
out the  whole  length  of  the  tmnk,  but,  more  commonly,  tiio 
two  transverse  processes  become  fused  into  one,  posteriorly. 

In  the  long-bodied  Urodela  (Siren,  Proteus,  Am,phiuma), 
ordy  a  small  number  of  the  vertebras  which  succeed  the 
atlaa  present  traces  of  double  transverse  processes ;  further 
back,  the  coalesced  transverse  processes  form  trihedral  pro- 
jectionB,  1)eir  dorsal  and  ventral  contours  converging 
inst(nd  of  diverging,  and  giving  a  very  characteristic  aspect 
to  these  vertes 
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Iq  fome  Labyrinthodonts,  the  capitular  and  tubercular 
processes,  divergent  and  subequal  in  some  (probably  the 
anterior)  vertebrae,  coalesce  into  one  in  other  vertebrae  j 
and  the  capitular  division  being  shorter  than  the  tubercular, 
transverse  processes,  like  those  of  the  middle  thoracic  region 
of  the  orocodilcs,  are  thus  produced. 

In  the  Pcromela,  there  is  a  short  capitular  process,  but 
the  tubercular  process  is  represented  by  a  mere  facet 
placed  below  the  prezygapophysia 

In  the  Anura,  finally,  the  vertebras  have  only  a  single 
transverse  process  (possibly  representing  the  coalesced 
double  transverse  processes  of  the  posterior  trunk  vertebne 
of  such  Urodfta  as  Mmopoma),  which,  in  some  of  the 
verteV®,'  may  attain  a  great  length. 

Hibs  are  present  in  a  few  Anura,  in  all  Urodela,  Peromela, 
and  LabyrintfiodoTUa;  and,  in  the  last-named  and  some  (Tro- 
dda,  they  attain  as  great  relative  dimensions  as  in  other 
VeriebratcL  But  they  are  always  vertebral  ribs,  no  Amphibian 
being  known  to  possess  more  than  rudiments  of  sternal  ribs. 
The  atlas  is  never  provided  with  ribs.  In  the  Peromela,  ribs 
are  borne  by  all  the  other  vertebne,  except  the  very  hind- 
moBt.  In  the  long-bodied  Urodcla,  on  the  other  hand,  they 
are  restricted  to  a  few  oi  the  anterior  vcrtcbi^  In  the 
other  Urodela  they  are  usually  confined  to  tlio  prse-sacral 
and  sacral  vertebrae  ;  but,  in  some  cases,  one  or  two  of  the 
anterior  caudal  vertebrao  have  free  ribs.  The  form  of  the 
proximal  end  of  the  rib  corresponds  with  that  of  the 
transverse  processes  or  process.  Where  this  is  double, 
the  rib  presents  a  fork,  formed  by  the  capitulum  and 
tuberculum ;  and  when  the  capitular  and  tubercular  trans- 
verse processes  are  of  equal  length,  the  capitula  and  tuber- 
cula  of  the  ribs  are  equal ;  but  when  either  of  the  former 
is  shorter  than  the  other,  the  corresponding  part  of  the 
rib  is  longer.  The  Fo'omela  have  no  sternum,  and  that 
of  the  Labp-itUliodoTUa  (if  they  possessed  any)  is  un- 
known. In  the  l/rodelOf  the  sternum  never  ossifies,  and 
there  is  no  trace  of  even  a  airliliginous  sternum  in  Proteiu, 
In  MeiiobranchuSy  there  is  a  ver}*  small  cartilaginous  sternal 
plate,  which  sends  Lateral  prolong-.itions  into  two  of  the  inter- 
muscular ligaments,  rcproscntiug  rudimentary  sternal  ribs. 

In  the  Kewts^  tho  sternum  becomes  a  broad  and  stout 
plate  of  cartilage,  with  a  median,  posterior,  cristate,  xiphoid 
process,  and  with  articular  surfaces  on  its  antero-lateral 
margins  for  the  reception  of  the  coracoida.  The  sternum 
attains  its  highest  development  in  the  ranif(»rm  Anura^  tiie 
xiphoid  process  becoming  elongated  and  dilated  at  its  ex- 
tremity, and  more  or  less  converted  into  bone,  while  calci- 
fication of  the  body  of  the  sternum  itself  may  alao  occur. 

A  0 


itoi  I.^TIift9tnt  two  Tortebia  of  3{€iiop(ma  ^x  rX  yi\  ttks;  f1*.  iee6iid 
vertebra  ■  a,  Intercondjlold  ptoeess  of  tb«  ntJns ;  b,iht  irticalar  larAuet  for  tho 
occipital  coodylcfk  Tbe  rib«  of  the  socond  vertebra  are  not  reprecantedL  A. 
dorul :  B,  ventrj ;  Q  lateral  rievr. 

^  Sm  FarkOT  On^  the  Shoulder  GirdU,  pp.  63,  08. 


In  the  Urodda,  the  first  vertebra  always  presents  two 
slightly  concave  articular  facets,  the  faces  of  which  look 
outwards  and  forwards  to  adapt  themselves  to  the  occipital 
condyles.  Between  these  facets,  the  dorsal  moiety  of  the 
anterior  face  of  the  centrum  gives  rise  to  a  process,  which 
is  little  more  than  a  ridge  in  Proteus,  but  in  other  genera 
becomes  very  prominent,  and  has  a  curious  resembhmce  to 
tho  odontoid  process  of  the  axis  vertebra  of  a  bird  This 
*'  intercondyloid"  process  of  the  atlas  somGtimes(Ampfttvma, 
e.g.y  exhibits  on  each  side,  near  its  termination,  an  articolar 
facet,  which  plays  on  a  corresponding  facet  of  the  a4iaceni 
face  of  the  occipital  condyle, 

Mayer  {Analecim,  p.  10)  wfts  misled  by  the  form  of  thij 
process  into  the  supposition  that  the  vertebra  to  which  it 
belongs  is  not  the  atlas,  but  the  odontoid,  vertebra.  But 
there  is  a  similar  process  of  the  first  vertebra  in  the  RavB, 
and  the  relations  of  the  vertebra  to  tho  nerves  show  th^ 
it  is  certainly  not  the  homologue  of  the  axis  vertebra  of 
other  Vertebrates.  The  first  spinal  nerve,  which  has  the 
distribution  of  the  hypo-glossal  of  the  higher  Vertdraia, 
passes  out  of  the  spinal  canal,  either  between  the  first  and 
second  vertebrae,  or  through  a  foramen  in  the  arch  of  the 
first,  in  tho  Amphibia,  wMch  have  no  proper  suboccipiul 
nerve.  This  is  a  very  curious  circumstance^  and  requires 
elucidation  by  the  study  of  development. 

In  the  Anura,  the  atlas  has  the  same  general  form,  bat 
Uie  median  process  is  either  Inconspicaons,  a«  in  Bma 
esculenia,  or  may  be  absent 

Among  the  LabyrirUhodotUa,  the  atlas  of  MddodontaKnn 
only  is  known^  It  presents  two  concave  facets  anteriorly, 
separated  for  about  half  their  length  by  a  notch^  whidi 
probably  lodged  a  ligament 

The  atlas  of  th^  Peromela  has  the.  two  characteristie 
facets  for  the  occipital  condyles,  bat^e  interoondyloid 
process  is  absent,  and  the  anterior  margin  of  the  ardi  of 
the  vertebra  projects  forwards  towards  tho  eorrespondiog 
margin  of  the  occipital  foramen  (JBpicrium), 

In  those  UrodelawhiQh  possess  posterior  limbs  (cxcept?h> 
teiLs  and  Amphittma),  one  vertebra,  or  sometimea  two  (Kf^^ 
poma),  are  distinguished  4 

from  the  rest  as  " sacral"  sr.^ 

by  having  stouter  ribs, 
the  outer  ends  of  which  ^^^ 
abut  against,  and   are 
united    by    ligaments 
with,  the  ^a. 

The  Anura  always 
possess  a  sacral  verte- 
bra (sometimes  anky- 
losed  with  its  predeces- 
sor or  successor),  the 
transverse  processes  of 
which  are  often  en- 
larged, and  sometimes 
greatly  expanded,  at 
their  iliac  ends.  The 
characters  of  the  sa- 
crum of  the  Labyrintho- 
donta  are  not  known. 

In  the  Urodela,  the 
anterior  caudal  verte- 
brtB,  except  the  first,  ^ 
have  inferior  arches, 
which,  like  the  neural 
arches,  are  continuously  ossified  with  the  centra ;  and  the 
same  condition  obtained  in  the  candal  votebres  of  the 
Labyrinthodonta. 

In  the  Anurat  the  caudal  vertebrae  are  replaced  by  a 
long  coccyx,  consisting  of  an  oeseous  sltle,  to  thd  dorsal 
aspect  of  the  anterior  end  of  which  two  ijpra]  arches  are 


Postetlor  (A)  BBd  usM3 
(B)  Tio^  of  the  ucrm]  rertebm  {SVi;  fiJK 
a.lP,  sacral  rfbt;  JL  Ilinm:  Is.  lachlaoL 
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ankylosed.  ^  Jhe  anterior  face  of  the  style  usually  presents 
two  ooncaTities  (one  in  BombincUor  and  some  other  genera), 
which  articulate  with  the  corresponding  convexities  on  the 
posterior  face  of  the  4  b  . 

centrum  of  the  sa- 
cral vertebra.  The 
number  of  the  verte- 
brae in  the  spinal 
column  of  the  Uro- 
dela  and  Feronula 
varies  very  much. 
In  the  long-bodied 

UrodeUl    and    PerO-  ^**'  ''"^A  oudal  ytiUbn  of  M€napo$na.    N.  nraral 

meia  tney  may  l)e  phyt«j  J>.  trwuven*  procew;  A^suD-Tftit^ 
very       numerous.      "«*««»•    A,Ui«ral;  B,po««1oriJew. 

According  to  Cuvier,  CacUia  has  230 ;  Sir^n,  99;  Ampki- 
UTna^  75 ;  in  Menobranehiui  there  are  18  pra9-sacral  and  25 
caudal ;  in  ScUamandra,  16  and  26 ;  and  a  similar  varia- 
tion appears  to  have  obtained  in  the  Labyrinthodonts,  On 
the  other  hand,  in  the  Anura  the  number  of  vertebras  (ex- 
cluding the  coccyx)  is  veiy  constantly  nine ;  though  this 
number  undergoes  an  apparent  leduetion,  in  some  caoet, 
by  the  ankylosis  of  the  finTt  and  second  vertebrae  {Cerct- 
tophryM  dortata,  Pipa,  Dactylethra,  Brevieepi),  and  in  others 
by  that  of  the  sacral  vertebra  with  the  coccyx  (Pipa, 
DaetyUtkra,  Breviceps,  PelobiUea). 

In  the  carboniferous  Labyrinthodont,  Archegotctttrut,  the 
notochord  appears  to  have  persisted  throughout  life,  and 
the  ossification  of  the  centra  of  the  vertebras  lo  have  gone 
DO  further  than  the  development  of  bony  rings,  such  as 
those  with  which  the  ossification  of  the  centra  of  the  verta- 
bi9  of  a  tadpole  commencesL 

The- .Cranium. — ^The  skull  is  always  very  depressed, 
and  is  usually  broad  in  proportion  to  its  length,  though,  in 
this  redp3ct,  there  is  considerable  variation,  the  skulls  of 
ProUtu,  Menohranckds,  and  Amphiujna  being  narrow,  when 
compared  with  those  of  Siredon^  Menopoma,  and  the  Anura. 
The  occipital  foramen  is  situated  in  the  middle  of  the 
posterior  face  of  the  cranium,  and  there  are  always  two 
occipital  condyles.  The  long  axis  of  the  suspensorium,  or 
pedicle  by  which  the  mandible  is  connected  with  the  side- 
walls  of  the  brain-cafle,  varies  much  in  its  direction — 
passing  obliquely  downwards  and  forwards  in  the  lower 
AmpMbia  and  in  the  larval  condition  of  all,  but  swinging 
back  until  it  stands  out  at  right  angles  to  the  a5da  of  the 
skull,  or  becomes  directed  downwards  and  backwards,  ia 
ih^  hiijust  Amphibia,  The  suapensoriimi  is  almost  immov- 
able upon  the  skull,  being  clamped  thereto  by  the  squa- 
mosal bone,  besides  being,  as  a  general  rule,  united  with 

ome  part  of  the  wall  of  the  skull  by  synchondrosis. 

?he  "  primordial  skull,"  or  chondro-cranium,  usually 
remains,  to  a  great  extent,  unossified,  even  in  the  adult 
la  the  Vrodela,  the  hyoidean  arch  is  Always  connected  by 
strong  ligaments  with  the  suspensorium ;  but,  in  the  Anura 
and  in  ths  Peromela,  it  becomes  completely  detached  from 
the  suspensorium,  and  may  be  free  (Peromela),  or  acquire  a 
new  attachment  to  the  periotic  region  of  the  skull  in  front 
uf  iliQ  fet^estra  ovalis  (Anura). 

The  bones  which  are  always  present  in  the  Amphibian 
skull  are  the  exoccipital,  pro-otic,  parasphenoid,  vomf'r, 
panetal,  frontal,  squamosal,  ptemaxillary,  palatine,  quad- 
rate, dentary,  aplenial,  and  angular.  The  basi-occipital 
acd  the  basisphenoid  are  always  absent,  or  are  repre- 
sented by  mere  partial  calcifications  of  the  chondro- 
cranium.  There  is  always  a  fenestra  ovalia  closed  by  a 
stapes.  The  branchial  arches  do  not  exceed  four  pairs  in 
number,  and,  in  the  pcrennibranchiaie  Amphibia,  there  ore 
never  fewer  than  three  pairs. 
The  akull  of  the  Frog  (Figs.  4-7),  as  the  most  accessible 


member  of  the  group,  and  that,  the  development  itf  which 
has  been  most  carefully  studied,  may  be  taken  as  the 
starting-point  from  whence  to  follow  the  various  modifica. 
tions  c2  the  Amphibian  sknlL  At  the  sides  of  the  ocdp^ 
tal  foramen,  -  ^ 

it  presents  two 
large  exoccipi- 
tal ossifica- 
tions (B.  0.), 
which  bear  the 
prominent  oo* 
cipital  con 
dyles,  and,  in 
old  specimens, 
may  meet  in 
the  middle 
ventral  linei 
Dorsally,  how- 
ever, they  le- 
mada  sepa- 
rated by  a 
narrow  tract 
of  cartilage,  • 
which  may  be- 
oeme  more  or 
less  calcified. 
External  to 
the  x^ndyles, 
are  the  fora- 
mi)ia,by  which 
ihe  vagus  and 
glosso-pharyn* 
geal  nerves 
emerge  from 
the  cranial 
cavity;  and, 
beyond  these, 
the  bones  ex- 
pand outwards 
and  forwards, 
so  as  to  em- 
brace the  poe- 
terior  half  d 
the  fenestra 
ovaliSf  while 
above,  they 
enclose  the 
greater  part  of 
Uie  posterior 
vertical  semi- 
circular canal 
The  cartilage 
which  incloses 
the  summit  of        ^  Fig.  7. 

the  arch  of  p,^  ^^^  t^-DotwI.  Tentnl  latenl.  and  poUertor  Tlew« 
that  CanaL  '  of  the  akull  of  Rana  ueuUnta.  The  letter*  have  the  ftsme 
,  ^  «  •iRnlflcAtlonthiOugbOQt.    ^mx.prexnaxUU;  ite  mwilU; 

however,  ap-  po.  »omec:  No,  nasal;  Sji.  •phen-ethmoid ;  /V.  ttonta}; 
Pa  parietal;  £.0.  exoccipital:  Ep.  eptotic  proceas;  Pr.O 
pro-otic;  t.t.  tejfinen  tyrnpani;  187. ■quamosal ;  <?«/.  quad- 
nUo-Jagal;  Pt.^  pterygoid,  anierioi  proceas;  Pt*  loternni 
proccsa:  Pt.*  posterior  or  external  procesa;  Cjl.  columellr 
aoi  Is ;  St.  sUp«s ;  //y.  hyoidean  comn ;  P  S.  panuphenold ; 
A*,  angulare:  />.  dentaie.  V.  forumcn  of  exit  of  the  tric(>* 
minal;  IL  of  the  optic;  X.  of  \he  pnenmoiea^Mric  and 
flnaao-pharTDKenl  neTrea;  V.*  foramen  by  which  the 
orblto-tA^al  or  first  diviaion  ol  the  Oltb  j 
DAMTcftvUy 


to  Um 


pears  always 
to  remain  un- 
ossified, and 
its  place  is  oc- 
cupied by  a 
groove  in  the 
dry  skull  (Fig. 

4,  Bp.)  These  ossifications,  therefore,  answer  prmianly 
to  the  exocdpitab,  but,  in  addition,  represent  the 
.opisthotic  and  epiotic  elements.  Above  the  fenestra 
ovalis,  the  wall  of  the  otic  capsule  is  product  oat 
wards  into  a  stout  shelf,  which  forms  the  roof  of  t'»e 
tympanic  cavi^^  and  corresponds  with  the  tegmtn  i;/**^ 
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pani  in  man  {ti,)  This  is  largely  ossified  in  continuity 
vith  the  ezoccipital^  posteriorly,  and  the  pro-otic  (to 
-which  in  all  probability  it  properly  belongs)  in  front 
The  ontar  extremity  of  tiie  teginen,  howereri  remains  car- 
tii^ginona,  ajid>  in  front,  it  passes  into  a  curved  band 
of  cartila^,  which,  as  it  is  continued  backwards  into  the 
suspensonum^  may  be  termed  the  "  dorsal  cms*  of  the 
sospensorlhm  (Fig.  9,  e.<f.)  The  T-shaped  squamosal  bone 
'  {Sq.)  sends  a  broad,  flat  process  inwai>ds,  which  Tests  upon 
the  le;gMp«9i  tympant,  while  its  long  descending  process  lies 
€ztenud  to  the  cartilaginous  suspensorium,  and  the  poe- 
^  terior  half  of  its  cross-piece,  or  proper  squamoso-zygomatio 
part,  has  the  same  relation  tQ  the  dorsal  cms  of  the  suspen* 
aoriumu  The  suspensorium  Jias  a  second  attachment  to 
the  skull,  by  a  ''ventral  cms"  (fi^  9,  €l^.),  which  diverges 
irom  the  dorsal  eras  at  the  anterior  extremity  of  the  sus- 
pensorium, and  is  oontinued  into  two. branches.  One  of 
these^  passing  outwards  and  forwards,  becomes  the  ptery- 
goid cartilage^  The  other  (Fig.  9,  pd,%  directed  backwards 
and  inwards,  may  "be  termed  the  "pedicle  of  the  suspen- 
aorium ;  *'  it  becomes  thickened  at  its  inner  extremity,  and 
articulates  with  a  facet  in  front  of  fiie  fm^a  <ivcUii,  and 
close  to  the  attachment  of  the  hyoid^  comu.  A  thin 
fibrous  band  extends  from  this  inferior  crus  to  the  side 
walls  of  the  skull,  passing  between  the  firrt  division  of  the 
fifth  nerve  in  fronts  and  the  second  and  third  divisions 
behind.  The  space  between  the  dorsal  ems  of  the  snspen- 
corium  and  the  pedicle  is  filled,  in  the  fresh  atat(^  with 
fibrous  tissue,  which  constitutes  the  anteriof  bouncUay  of 
the  tympanum.  It  is  traversed  (as  Duges  long  smoe  pointed- 
out)  by  the  posterior  division  of  the  seventh  nerve,  which 
therefore  lies  above  the  pedicle.  The  prootic  ossification 
{Pr.  0.)  not  only  walls  in  the  anterior  part  of  the  otic 
,  <»psule,  but  extends  f of  ^  short  distance  forwards  in  the 
^de  waUs.  of  the  skuU.  Hence,  the  foramen  of  exit  for 
the  trigeminal  and  porHo  dura  (Y.)  is  pierced  in  this  por- 
tion of  the  pro-otic ;  and  the  foramen  for  the  sixth  nerve 
is  seen  at  its  lower  margin.  In  front  of  the  pro-otic,  the 
lateral  walls  of  the  skull  remain  cartflaginoui  for  some 
<listwic0,  and  are  perforated  by  the  largo  -optic  foramen 
^IL)  Anteriorly  to  the  exit  of  the  optic  nerves,  the  side 
walls  of  the  skull  are  formed  by  elon^vted  plates  of  bone, 
«'luch  are  parts  of  an  extensive  ossification  of  the  anterior 
moiety  of  Uie  brain-case  and  the  posterior  part  of  the  nasal 
capsules,  constituting  the  complex  stmcture  termed  by 
CJuvicr  "os  en  ceinture,"  and  by  Dugte  '' ethmoide."  As 
it  takes  the  place  of  the  ethmoid,  pre^enoid,  and  orbito- 
43p1ienoids,  it  may  be  termed  the  sphm-ethmoid  {S,e,)  It 
may  be  comj^red  to  a  dice-box,  one-half  of  which  is 
idivided  by  a  longitudinal  partition.  This  half  is  anterior, 
tthe  longitudinal  partition  beizig  represented  by  the  ossified 
m.e8ethmoidj  while  the  posterior,  undivided,  half  lodges 
the  anterior  portion  of  the  cerebral  hemispheres  and  the 
olfactory  lobes.  The  front  wall  of  this  posterior  cavity  is 
l^erforated  by  the  olfactoiy  foramina ;  while  the  outer  and 
^posterior  wall  of  each  anterior,  or  nasal,  chamber  presents, 
Avhere  it  forms  tho  anterior  and  inner  boundary  of  the 
OKbzli,  a  small  aperture  (V^)  through  which  the  orbito-nasal 
nerve  passes.  The  exoccipitals,  prootics,  and  sphen-ethmoid 
are  ossifications  which  involve  the  chondrocranium, 
though  they  largely  consist  of  secondary  bone.  The  supra- 
occipital  is  represented,  if  at  all,  by  a  mere  calcification 
of  tho  cartilage,  and  the  like  is  troe  of  the  quadrate,  which 
is  an  ossification  of  the  distal  end  of  the  suspensorium. 
The  quadrate,  however,  very  ^y  becomes  continuous  with 
a  slender  style  of  membrane  bone,  the  proper  jugal,  which 
applies  itself  to  the  inner  face  of  the  posterior  end  of  the 

Mhig^Op.  87>  sUtct  thAtb0  pTOHitiottdthe  exoodpital  alwayt 
»WMin  d^tinct  in  ^efnOmiaj  M  it  U  oonuBon  to  find  tlion 
tsxknaivelyankyUised  ••<]  buepaaUc  la  oU  frogs  of  tUi  spedct. 


maxilla^  and  thus  gives  rise  to  the  qoadcato-jugal  (QJ.) 
ligamentous  fibres  also  connect  the  anterior  end  oC  the 
zygomatic  process  of  the  squamosal  directly  with  the  pteiy* 
goidy  and  indirectly  with  the  maxUla  and  jugaiTand  pass 
from  the  same  process  to  the  fronto^parietal  bone,  forming 
a  fascia  over  the  levators  of  the  mandible,  and  eocircling 
the  orbit  A  strong  band  is  continued  forwards,  over  the 
ascending  process  of  the  maxilla,  to  the  alinasal  cariikge 
<tf  the  chondrocranium. 

The  short  premaxillss  {Pmx.)  are  united  auturally  u  the 
middle  line,  and  have  stout  ascending  processes,  which 
become  closely  connected  with  the  '*  rhiiud  processes'  bj 
means  of  oval  nodules  of  cartilage  adherent  to  their  poste 
nor  surfaces.  The  long  maxilln  unite  with  the  premsiilla 
in  fronts  and  with  the  jugals  behind:  each  sends  up  a  short 
anterior  ascending  process  towards  the  alinasal  cartilage, 
with  which  it  is  united  by  ligament,'  and  further  ba^k, 
gives  off  a  longer  ascending  process  which  becomes  con- 
nected with  the  nasal  bones.  The  palatine  bones  {PL)  are 
straight,  slender,  and  flattened.  They  lie  transver&elj 
to  ti^e  axis  of  the  aknll,  behind  the  poeterior  ssres, 
closely  applied  to  the- ventral  surface  of  the  ephm-ethmcid 
and  of  the  antorbital  processes  of.  the  chondroaaniom. 
Externally  they  come  into  contact  with  the  pteiygoida 
and  maxillas;  internally  and  anteriorly  with  the  vomers. 
Each  pterygoid  {Pt)  is  a  triradiate  bone,  with  an  antehui, 
an  inner,  and  a  posterior,  or  outer,  ray.  The  first,  c>r 
anterior,  process  of  the  pterygoid  (PO)  is  the  longe>t, 
and  lies,  for  a  considerable  distance,  in  contact  with  the 
maxilla,  reaching  forward  to  the  outer  extremity  of  tiio 
palatine.  The  second  {P^)  underlies  tiie  pedicle  of  the 
suspensorium,  and  comes  into  contact  with  the  end  of  the 
transvetsely  elongated,  sub-auditory,  portion  ol  the  pam- 
sphenoid.  The  tioird,  or. posterior,  process  of  the  pteiygcii 
(P^)  is  prolonged,  in  correspondence  with  the  bsckva.-d 
elongation  of  the  suspensorium,  along  the  iimer  side  of 
whidi  it  lies,  as  far  as  tbe  articulation  of  the  mandible. 

The  vomers  (  Fo.)  axe  broad  triangular  plates  of  bone,  with 
irregnlarly-notched  outer  edges,  which  are  closely  applied 
to  ti^e  ventral  surface  of  the  Sf^en-ethmoid.  Their  inner 
edges  are  separated  by  a  narrow  interval,  and  eadi  bean 
'numerous  teeth,  set  along  a  line  which  is  not  ^{uite  trans- 
verse to  the  axis  id  the  &ulL  On  ^he  dorsal  aq>ect  of  the 
skuU  two  elongated  flattened  bones,  united  in  a  medLLa 
suture,  r^resent  the  coalesced  frontal  imd.paiietals  (Ft., 
Pck),  which  are  separate  in  the  jc^g  frog.  In  front  d 
these,  also  meeting  in  the  middle  line,  are  two  trisngnlir 
bones,  the  apices  of  w^idi  extend  outwards  to  the  asceiHi- 
iog  processes  of  the  maxillse,  and  whidi  roof  over  the  nasi! 
capsules  (I^a.)  These  correspond  in  position  and  rdatica 
with  the  nasal  and  so-called  ''prefrontal"  hopes  of  SoMm- 
9ida,  and  perhaps  with  the  laduymals :  for  brevity's  sake, 
they  may  be  tenned  nasals. 

The  parasphenoid  has  the  form  of  a  dagger  with  a  rt:y 
wide  guard  and  short  handle.  The  latter  lies  beneath  tn^ 
ventral  junction  of  the  exoccipitals,  while  the  W*i^ft  extc^cos 
forwards,  and  its  point  underlies  the  posterior  moiety  of  tit 
sphen-ethmoid,  but  does  not  reach  the  vomers.  The  "gaard' 
passes  outwards  on  each  side  beneath  the  auditory  capsuij?. 
and  ends  by  an  abmptly-truncated  extremity,  its  antentr 
and  external  angle  coming  into  relation  with  the  inner 
process  of  the  pterygoid. 

The  slender,  permanently  cartilaginous,  hyoidean  corn 
(Hy,)  passes  into  the  cartilage  of  Uie  auditory  capsule  c& 
the  ventral  side,  between  ihe/mestra  ovcdii  and  the  articu- 
lar surface  for  tiie  inferior  eras  of  the  suspensorium.  The 
fenestra  ovalU  lies  in  a  cartilaginous  intorspeoe  between 
the  exoccipital  and  the  pro-otic,  and  ia  filled  by  the  otsI 

*  The  smaU  otdfieationg  in  ihl«  nf^aa^Urmibd-cQiM^'' bjJhg^ 
were  absent  in  Um  aknU  fiswed. 
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cartilaginoua  stapes  (St.)  The  anterior  face  of  this  prc- 
^sents  ^  concave  facet,  for  articulation  with  a  corresponding 
surface  occupying  the  pasterior  half  of  the  inner  end  of 
the  columeUa  nuris  (C,  a.),  the  anterior  half  of-  which  fits 
into  a  fossa  in  the  pro-otic  bon^  The  columella  aurit 
itself  consists  of  three  portions — a  middle  elongated  osseous 
Tod,  an  inner  swollen  and  enlarged  cartilaginous  part,  which 
articulates  partly  with  the  pro-otic  and  partly  with  the  stapes, 
and  an  outer  portion,  which  is  elongated  at  right  angles 
to  the  rest,  fixed  into  the  tympanic  membrane,  and  attached 
l)y  its  dorsal  end  to  the  tegrnen  tympani. 

The  mandible  presents  one  eartilaginous  and  three 
osseous  constituents  on  each  side.  Of  the  latter,  one, 
the  ''  Mento-Meckelian  "  (Parker),  is  a  short  curved  rod  of 
bone,  which  unites  with  its  fellow  in  the  symphysis,  and  is, 
in  fact,  the  ossified  qnenphysial  end  of  Meckel's  cartilage, 
which  extends  thence  through  the  length  of  the  ramus, 
becoming  "thicker  posteriorly,  and  furnishing  the  articular 
eurface  ior  the  quadrate.  The  seqond,  and  largest,  bony 
constituent  of  tiie  mandible  is  a  long  membrane  bone, 
which  ensbealhs  the  inner  and  under  region  of  thi  outer 
surface  of  Meckel's  cartUage,  rising  at  one  part  into  a 
low  coronoid  process.  It  obviously  represents  the  angular, 
coronary,  and  splenial  elements,  and  may  be  termed  the 
^LnguUhispUnial  {An,)  A  small  dentary  element,  which 
bears  no  teeth,  lies  over  the  outer  face  of  the  anterior  hal^ 
ol  Meckel's  cartilage. 

The  hyoidean  apparatus  of  the  adult  frog  (Fig.  8)  pre- 
sents a  body  and  two  slender  cornua.  The  body  consists  of 
a  broad  and  thin  squarish  plate  of 
cartilage,  produced  on  each  side  into 
three  processes,  which  may  be  called 
anterior,  lateral,  and  posterior.  The 
anterior  process  (a)  is  slender,  curves 
-outwards,  and  very  soon  divides  in- 
to two  processes,  one  short,  anterior, 
forming  a  loop  by  its  ligamentary 
connection  with  the  second,  or  pos- 
terior; branca,  which  passes  into 
the  long  and  slender  cornu  of  the  _ 

liyoid.  The  lateral  process  (6)  passes  no.  s^ventrai  .wew  of  tbe 
outwards  and  sUghtly  dorsad-cx-  'S.t^tlX^^ltT'v^ 
panding  into  a  broad,  hatchet-shaped  tenor  processes;  d,  thyro- 
free  extremity.  The  posterior  pro-  ^^*^ 
cess  (c)  is  a  mere  prolongation  of  the  postero-lateral  angles 
of  the  body  of  the  hyoid.  Finally,  from  the  middle  of  the 
posterior  margin  of  the  body  of  the  hyoid  there  project 
two  strong  bony  rods,  wider  at  the  ends  than  in  the 
middle,  which  embrace  the  larynx,  and  have  been  termed 
the  thyiro-hyaU  {d). 

ThO 'pari^to-frontals,  nasals,  premaxillse,  maxillie,  squa- 
jfU'^isals,  palatines,  pterygoids,  and  parasphenoid,  the  dentary 
and  angiilo-operctdar  bones,  may  be  removed  from  the  frog's 
*kall  without  injury  to  the  chondrocranium,  the  structure 
of  which  then  becomes  apparent  (Fig.  9). 

It  furnishes  a  flqor,  side  walls,  and  roof  to  the  brain 
.ease,  interrupted  only  by  a  large  space  (fontanelle),  covered 
in  by  membrane,  which  lies  in  the  interorbital  region  under 
the  parieto-frontals;  and  by  the  foramina  for  the  exit  of  the 
cranial  nerves.  It  consists  entirely  of  cartilage,  except 
where  the  exoccipitals,  the  pro-otics,  and  the  sphen-eth- 
toioid  invade  its  substance.  In  front  of  the  septum  of  the 
Imterior  cavity  of  the  sphen-ethmoid^  it  is  continued  for- 
wardy  between  the  two  nasal  sacs,  as  the  cartilaginous 
upturn  narium,  from  which  are  given  6£r,  dorsaUy  and  ven- 
trally^  transverse  aide  of  cartilage,  which  furnish  a  roof  and 
ft  floor,  respectively,  to  the  nasal  chamber.  Of  these,  the 
floor  ja  the  wider.  The  dorsal  and  ventral  ake  pass  into 
one  imoth^  Vhere  the  chondrocranium  ends  anteriorly, 
end  give  rise  to  a  truncated  terminal  face,  which  is  wide 


**••*  fca'-  ^^ 

Fio.  9.— Chondrocranlnm  of  nana  49ciiIenia->Tcntrtl 
Mpoct  r^.  tbe  i  hlnal  process ;  />.«  I.  Che  prmual  pob- 
ccMCs;  a.ii.  thealbissal  processes,  shown  by  tbe  remote) 
of  pert  of  the  floor  of  the  left  nnsa)  chamber;  A.O.  tbe 
antorbital  process;  pd.  tbe  pedicle  of  tbe  suspeasoiiua 
continued  into  e.«.  tbe  rentrai  eras  of  tbe  stupen- 
sorium;  <^.  its  dorsal  eras;  t.u  the  tcgnien  tTibiaiil; 
&f.tbesphei«;etbinoid:  S.O.  iheexocciplials;  Qii.y.thtt 
quadratojngai  IL  V.  VI.  foranrina  bjr  which  the  optica 
trigeminal  and  portlo  dara,  and  abdacens  oerrea  ieari 
tbeskuU. 


from  side  to  side,  narrow  from  above  downwai^  and 
convex  in  the  latter  direction.  The  lateral  angles  of  this 
truncated  face  are  produced  outwards  and  forwards  into 
two  flattened  prae-nasal  processes  (;>.  nL)\  these  widen  ex- 
temally,  andend 
by  free  edges, 
which  support 
tbe  adjacent  por? 
tions  of  the  pre- 
maxillfls  and 
maxillae.  From 
the  ventral  face, 
just  behind  the 
truncated  ante- 
rior end  of  the 
chondrocraniimi, 
spring  two  slen- 
der cartilages 
(r.j».,r.p.),  which 
-ao  not  seem  to 
have  been  no- 
ticed hitherto. 
Each  of  these 
inclines  towards 
the  middle  line, 
and  ends  against 
the  middle  of  tbe  posterior  face  of  the  ascending  process 
of  the  premaxilla  by  a  verticaUy  elongated  extremity. 
These  may  be  term^  the  rhinal  processes.  An  oval 
nodule  of  cartilage  is  attached  to  the  posterior  face  oi 
the  dorsal  end  of  the  ascending  process  of  the  premaxilla. 
and  serves  to  conncct.it  with  the  rhinal  process.  On  the. 
dorsal  face  of  the  chondrocranium,  just  above  the  point  of 
attachment  of  the  rhinal  processes,  the  external  nasal  aper- 
tures are  situated,  and  the  outer  and  posterior  margins  of 
each  of  these  apertures  is  surrounded  and  supported  by  a 
curious  curved  process  of  the  cartilaginous  ala — the 
alinasal  process  \aA.)  Where  the  sphenoidal  and  the 
ethmoidal  portions  of  the  sphen-ethmoid  meet,  a  stout,  trans- 
verse, partly  osseous  and  partly  cartilaginous,  bar  {A.O,) 
is  given  off,  which  is  perforated,  at  jts  origin,  by  the  canal 
for  the  orbito-nasal  nerve.  It  then  narrows,  but  becoming 
flattened  from  above  downitrards,  tapidly  widens  again, 
and  its  axe-head-like  extremity  abuts  against  the  inner  face 
of  the  maxilla.  The  anterior  angle  of  the  axe-head  is  free; 
theposterior  angle  is  continued  back  into  a  slender cartilagin* 
ous  rod,  which  bifurcates  posteriorly ;  the  outer  division  passes 
into  the  ventral  cms  U.v.)  of  the  suspensorium.  The  inner 
(pd.)  is  the  pedicle  ol  the  suspensorium  already  described. 

Meckel's  cartilage,  articulated  to  the  free  end  of  the 
suspensorium,  is  unossified  throughout  the  greater  part  of 
its  extent,  no  osseous  articulare  being  developed;  but,  at  its 
symphysial  end,  each  cartilage  becomes  ossified,  and  forms 
the  "  mento-Mcckelian"  clement  of  the  mandible. 

The  slender  cornu  of  the  hyoid  passes  directly  into  the 
periotic  cartilage  immediately  in  front  of,  though  below,  the 
fenestra  ovalis.  It  is  unossified  throughout  its  whole  IcngtL^ 

With  many  variations  in  detail,  the  skulls  of  the  Anura 
in  general  are  readily  reducible  to  the  type  of  that  of  thfi 
frog.  In  the  Aglotsa,  which  differ  so  widely  in  many 
respects  from  the  other  Anura^  the  cranium  presents  some 
notable  peculiarities. 

In  Dactylethra?  the  skull  is  similar  to  that  of  the  ordi* 
nary  Anura  in  general  form,  but  the  nasal  r^on  is  small 
in  proportion  to  the  orbi to-temporal  space.  The  fronto- 
parietals are  ankylosed  together,  and  extend  forwards  as 
far  as  a  line  drawn  along  the  anterior  edge  of  the  anto.bital 

^  Compare  Mr  Parker's  fall  account  of  the  ttructoie  of  the  akull  of 
Bona  lemporaridf  PhilosopMcal  Traruaction^  1871. 
*  Tbi3  descriptioQ  appU«t  espedall?  to  Z>.  ~ 
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proccsAea.  Here  tbey  overlap  a  very  singular  bone,  conaist- 
iQg  of  two  broad  alae,  which  lie  between  the  anterior  edge  of 
the  frontal  and  the  external  nares,  and  of  a  median  portion 
which  is  continued  forwards,  as  a  narrow,  flat,  curved  process, 
between  the  nasal  chambers,  being  received  into  a  sort  of 
groove  of  the  chondrocranium.  The  bone  is  readily  raised 
up  from  the  subjacent  chondrocranium,  of^which  it  appears 
to  be  quite  independent '  At  the  outer  end  of  each  of  its 
alae,  and  between  the  aniorbital  process  and  the  nasal 
capsule,  is  a  small,  transversely  elongated,  slender  bone, 
loosely  connected  by  6brous  tissue  with  the  foregoing. 
The  etbmeid  is.  completely  cartilaginous.  Ifhe  paraspheu- 
Old  has  the  ordinary  sword  shape,  except  that  the  **  guard" 
is  extremely  short;  but  its  point  extends  along  the  base 
uf  the  skull,  passing  between  the  nasal  sacs,  underlying 
their  septum,  and  terminating  close  to  the  premaxillss. 
The  vomers  are  represented  by  a  transversely  elongated 
rhomboidal  ossfsous  plate,  devoid  of  teeth,  which  lies  be- 
tween the  Iwo  posterior  nasal  apertures,  and  therefore 
much  behind  the  anterior  end  of  the  parasphenoid.  The 
side  walls  of  the  cranial  cavity  are  ossified  from  the  antor- 
bital  process  to  the  anterior  boundary  of  the  foramen  for 
the  fifth  nerve,  just  in  front  of  which  they  are  pierced 
by  the  optic  foramen.  There  is  no  palatine  haab»  The 
pterygoid,  in  the  main,  resembles  that  of  the  ordinary 
frogs ;  but,  in  consequence  of  the  shortness  and  little  back- 
ward extension  of  the  suspensoriura,  the,  outer  process 
passes  almost  directly  outwards,  with  hardly  any  back- 
ward inclination.  A  bon^platov  which  extends  backwards 
from  the  posterior  edge  of  the  inner  and  outer  branches 
of  the  pterygoid,  underlies  the  tympanic  cavity  and  the  audi- 
tory capsiile,  and  forma  the  floor  of  the  Eustachian  canaL 
The  squamosa]  is  a  short  broad  bone,  with  a  long  anterior 
process,  which  becomes  connected,  by  direct  articulation, 
with  the  pterygoid,  and  by  ligament  with  the  maxilla.  The 
premaxillse  are  small,  and  tho  maxillse  are  connected  merely 
by  ligaments  with  the  suspensorium,  there  bemg  no  jugal. 
The  columella  aurit  is  remarkably  strong,  and  is  bent  in 
the  middle,  so  that  its  two  halves  form  an  obtuse  angle  > 
the  anterior  half  lies  against  the  inner  face  of  the  tympanic 
membrane.  The  postenor  half  runs  parallel  with  the 
posterior  edge  of  the  tegmen  tympani,  towards  the  fenestra 
ovalis.  Ligamentous  fibres  fix  the  columella  firmly,  though 
toovably,  to  the  superior  margin  of  the  tympanic  cavity, 
Where  it  is  bounded  by  the  squamosal  The  stout  car- 
tilaginous hyoidean  comua  are  attaclied  just  beneath  the 
anterior  and  inferior  part  of  the  margin  of  the  fenestra 
ovalis.  The  body  of  the  hyoid  is  very  small,  but  the  two 
"  thyro-hyals"  are  extremely  long  and  broad  cartilages. 
There  is  no  ossified  "  mento-Meckelian"  element 

In  Pipa^  the  skull  is  extraordinarily  depressed  and 
broad.  The  nasal  bones  are  wide,  fiat,  triangular,  and 
quite  distinct  from  one  another,  a  forward  prolongation  of 
the  coalesced  fronto-parictals  extending  between  the  two. 
The  parasphenoid,  very  broad  in  the  greater  part  of  its  ex- 
tent, and  having  the  guard  rudimentary,  sends  a  narrow 
median  process  forwards  underneath  the  nasal  septum,  as 
.in  Dact  i/letlira.  No  trace  of  a  vomer,  or  palatine  bone,  was 
to  be  found  m  the  specimen  examined.  The  pterygoid  is 
very  like  that  of  DadyUtkrc^  but  its  inner  branch  is  greatly 
prolonged,  and  the  floor  sent  under  the  Eustachian  tube 
unites  much  mere  closely  with  the  produced  exoccipital 
The  squamosal  is  very  small,  and  the  place  of  its  zygomatic 
process  is  taken  by  ligament  This  ligament,  however, 
nnttcs  with  the  pterygoid  in  the  same  w^y  as  the  bony 
process  which  answers  to  it  in  DadyUthrcu  The  columella  la 
less  massive  than  in  DaMyldkra,  uid  the  end  which  abuts 
against  the  tympanic  membrane  is  imbfidd^  in  a  disk  of 
cartilage.  The  occipital  condyles  look  outwards  and  back- 
wanU»  instead  of  i4warda  and  backwards^ jus  in  DadyUtkra, 


The  hyoidean  cornua  are  wanting,  the  thyro-hyala  beii^g 
large,  but  not  ao  large  proportionally  as  in  DactyUikra. 

The  akulla  of  the  Ubopela  present  a  very  interesting 
series  of  modifications,  leading  from  a  conditicn  in  which 
the  cranium  retains,  throughout  life,  a  atroDgly-merked 
embryonic  character,  up  to  a  atructure  which  closely  a^ 
proximatea  that  found  in  the  AnurcL  - 

In  Menobranchui,  for  example,  the  chondrocranium  J 
the  adult  ia  in  nearly  the  same  state  as  that  iu  wludi  it 


Fig.  12. 

Ftoa.  la  11  19<— LfttorftL  dorMl  and  Teotral  vltvt  of  Um  enaSBB  tf  jtf**^ 
6raiKAM  loUratU  In  th«  dorwl  Tiew.  thabooet  an  r«oio««d  trtm  tl»*  -i 
half  oftbe  aknll;  In  tho  veotMl  Ttew.  the  pirasphtaold.  palato-ptcrrc^  i  ^  - 
Tomen  are  r^'^  >b  omiine.  The  letters  hsvt.  ftr  tbe  moat  pun.  the  »c'  ? 
aignlflcatlon  ■•  before.  Vll.  a  noeteilor  division  of  tb«  ttvaadi  aervc  v,: 
chorda  tjmpanlt  V>,  W,  V*.  flrit,  second,  and  third  tflvMoaa  ml  the  -i.^- 
^amlnal  i  s.  s.  L  •tapedlo-sospensorlAt  Uf ament ;  k.  i.  f.  h}  o 


m.  A.  1  raandlbolo-hrold  ligament;  a,  aiccodlnc  proerae  of  tfia  mn*  ■■■ 

^-??^R?5*$'?lr*..P''^f?'  '•  QMdrata  process  I  «,  otic  process:  99.?tmt 


Daret:  J^  Meekels Qaniiafe;  01  (Flf.  10).  th«  posltlco  of  tbo  cloi£k    Si 
^,  baaiUrmncblals.  ' 

exists  in  a  young  tadpole  or  larval  sakmandcr  (Fua.  2  ( 
11,  12).  \  ^ 
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loAtead  of  tliere  being  »  well-developed  cartilaginous 
brain-case,  interrupt'  only  by  a  dorsal  fontanelle,  as  in 
the  irog,  both  the  floor  and  roof  of  Uie. cranial  cavity  are 
formed  by  merely  fibrous  tissue,  which  underlies  the 
frontal  and  parietal  bones,  and  overlies  the  parasphenoid ; 
and  only  its  sides  and  its  anterior  end  are  bounded  by 
cartilageu 

The  occipital  region  remains  membranous  in  the  middle 
line,  both  dorsally  and  ventrally,  and  exhibits,  in  the  latter 
aspect,  the  remains  of  the  jiotochord.  The  cartilaginous 
rods  {Tr,),  which  bound  the  cranial  cavity  laterally,  and 
represent  the  traJbecula  of  the  embiyonic  vertebrate  skull, 
are  separated  by  a  wide  oval  space,,  which  occupies  the 
whole  length  of  the  floor  of  the  cranial  chamber.  An- 
teriorly, they  converge,  and,  just  before  they  do  so,  give 
attachment  to  the  slender  antorbital  processes  (A.  0.)  which 
lie  behind  the  posterior  nares.  They  then  unite,  and,  be- 
coming applied  together,  coalesce  into  a  flattened  narrow 
jnesethmoid,  to  the  anterior  extremity  of  which  the  pre- 
maxillary  bones  are  applied.  They  give  off  neither  alinasal 
nor  subnasal  processes,  and  ther^ore  furnish  neither  roof 
ner  floor  to  the  nasal  chamber.  Posteriorly,  they  become 
flattened  from  above  downwards,  and  coalesce  with  the 
auditory  capsules,  and  with  the  cartilage  which  extends  be- 
neath these,  and  gives  rise  to  the  occipital  condyles  {E,-  0.) 

£adh  auditory  capsule  has  a  generally  oval  form,  but  is 
produced  posteriorly,  so  as  to  give  rise  to  a  conical  epiotic 
process  {Ep,  OX  which  projects  beyond  the  level  of  the^ 
occipital  condyle,  fitted  into  the  outer  wall  of  each  is^ 
the  relatively  laige,  conical,  stapes,  whence  strong  ligament- 
ous fibres  proceed  to  the  posterior  face  of  the  suspensorium. 

Immediatdy  in^  front  of  the  auditoiy  capsule,  the  suspen- 
aorium  passes  by  a  strong  pedicle  (shown,  but  not  lettered 
in  Fig.  12)  into  the  trabeoula,  and  then,  directed  outwards, 
downwards,  and  forwards,  ends  in  the  quadrate  process 
{q),  with  whicli  the  dorsal  end  of  Meckel's  cartilage  arti- 
JbuJaies.  A  large  process  (o)  ascends  from  the  posterior 
face  of  the  suspensorium,  and  applies  itself  to  the  outer 
and  anterior  face  of  the  auditory  capsule.  A  small  and 
hardly  perceptible  elevation  (p)  is  seen  near  the  quadrate 
process  of  the  suspensorium.  Finally,  a  flat  process  {a, 
Yig,  11)  ascends  above  the  pedicle,  and  applies  itself  to  the 
dorsal  face  of  the  trabecula. 

On  comparing  this  with  the  suspensorium  of  the  frog, 
it  is  dear  tha.t  the.  rudimentiuy  process  (p)  answers  to  the 
pterygoid  cartilage;  and  that  the  process  o  (the  otic  process) 
answers  to  the  dorsal  cruft  of  the  suspensorium.  In  fact, 
the  posterior,  or  hyo-mandibular,  branch  of  the  seventh 
nerve  passes  back  beneath  this,  and  above  the  stapedial 
ligament,  to  its  distribution. 

The  pedicle  answers  to  the  part  so%amed  (including  the 
central  cms  of  the  suspensorium)  in  the  frog,  though  it 
retains  the  embryonic  relations  to  the  trabecula,  such  as 
exist  in  the  tadpole.  The  ascending  process  (a)  lies  be- 
tween the  orbito-nisal  and  the  other  branches  of  the  trige- 
minal, the  orbito-nasal  passing  between  it  and  the  trabecula. 
A  similar  process  is  very  generally  found  in  the  Urodela 
(being  particularly  large,  for  example,  in  Menopoma),  but 
ap*pears  to  be  represented  only  by  fibrous  tissue  in  the 
Anura, 

Meckel's  cartilage  {AfcL,  Fig.  12)  is  thick  and  deep  at 
its  articular  end,  but,  after  furnishing  a  surface  of  attach- 
ment for  the  elevator  muscles  of  the  jaw,  it  rapidly  narrows, 
and  ends  in  a  point,  at  some  distance  from  the  symphysis 
of  the  dentary  bones. 

The  hyoidean  apparatus  (Fig.  13)  is  represented,  on  each 
aide,  by  a  cartilaginous  rod,  subdivided  into  a  short  hypo- 
hpal  {H.  hJ)  and  long  cerato-kyal  {C.  A.)  A  strong  ligament 
extends  from  the  front  face  of  the  latter,  below  its  free 
summit,  t<»  the  suspensorium,  reaching  this  at  the  same 
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place  as  the  stapedial  ligament,  into  which  it  is  continued. 
From  a  point  a  little  above  the  attachment  of  this  ligamenl^ 
another  ligamentous  band  arises,  and,  crossing  the  format 
on  the  inner  side  of  which  it  passes,  becomes  attached  to 
the  angle  of  the  mandible.  It  answers  to  the  inter* 
operculum  of  a  fish,  and  has  nearly  the  same  relations  at 
the  stylo-maxillary  ligament  of  the  higher  Yertebrata. 

In  the  ventral  median  line,  the  h3rpo-hyalB  are  connected 
only  by  fibrous  tissue.  Firmly  united  with  this,  however, 
there  is  a  median 

first     bcuibranehial  "'"^  ^ttt^^^a  * 

cartilage  (Bb^),  suc- 
ceeded by  a  second 
basibranchictl  (Bb^), 
which  is  ossified,  and 
is  the  only  bony  con- 
stituent of  'the  hyo* 
branchial  apparatus. 
There  are  oxily  three 
branchial  arches. 
The  first  consists  of 

a    stout    and    long  A'Y/'jJ..    t     Wj^\^v^^^* 

cerato-branchial 
{ClPji  bearing  an 
equally  well  -  deve- 
loped epibranchial 
(Epb^\    The  second 

is  represented  by  a  FiCw  18.-Hyold  and  bnnehial  apraratus  of  J/rMk 
mere  nodule  of  car-  {roncAw  tetmi/»j  BA.  hypo-hjal?  a.e«rato- 
tllage  ((76),.  with  accond  baslbrancbiar;  £'p.ft>.  fp.i3.  iS^.^a,  Ar^ 
which  the  expanded     ^^""^  "**  ^^^"^  epibraucHiala;  Ol.  glottia. 

end  of  ihe  second  epibranchial  {Ep,lP^)  articulates.  The 
third  and  smallest  epibranchial  {Epjf^)  is  acticulated  with 
the  step-like  broad  end  of  the  second.  •  There  is  no  trace 
of  any  fourth  branchial  arch,  such  as  exists  in  tadpoles 
and  in  young  salamanders ;  and  in  Siredorif  Siren,  Amphi 
vmOf  and  Menqpomcu 

The  most  curiousfeatureinthebonyskull,or(Me0(HTaA»tfm, 
of  Menobranchui  is  the  presence  of  the  prominent  conical 
ossifications  which  lie  external  to  the  exoccipitals,and  occupy 
the  place  of  the  epiotic  and  opisthotie  bOnes.  In  possessing 
these  elements  of  the  skuU,  in  so  large  and  distinct  a  f  onn, 
Menobranchus  diners  from  all  Amphibia,  save  Proteus  and 
the  extinct  Labyrinthodonts.  The  parietal  bones  are  sepa- 
rate from  the  frontals,  and  send,  as  is  usual  in  the  Urodela, 
a  long  process  forwards  on  each  side  of  the  latter.  In 
Men^nunchus,  this  process  is  extremely  long,  reaching  the 
olfactoiy  foramen,  the  posterior  margin  of  which  it  bounds. 
There  are  no  nasal  nor  prefrontal  bones,  nor  any  distinct  ali- 
sphenoidal,  orbito-sphenoidal;  or  ethmoidal  ossifications;  of 
the  maxilla,  nothing  but  a  rudiment  appears,  and  this  is 
sometimes  absent  There  are  no  jugal  or  quadrato-jugal 
ossifications.  A  palato-pterygoid  plate,  Jbearing  teeth  on 
its  expanded  palatine  portion,  extends  from  the  antorbital 
process  to  the  inner  face  of  the  suspensorium,  which,  as 
stated  above,  has  a  mere  tubercle  in  the  place  of  a  pterygoid 
process.  The  vomers  ^re  long,  bear  teeth  along  their  outer 
edges,  and  diverge  backwards  so  as  to  leave  an  interspace 
between  their  inner  edges.  Posteriorly,  they  articulate 
with  the  anterior  ends  of  the  palato-pterygoids. 

The  squamosal  is  a  long,  slender,  curved  bone,  devoid  of 
any  zy^  ^jUc  process,  which  extends  from  the  articular 
end  of  the  .^o.spensorium,  along  its  outer  edge,  to  the  outer 
side  of  the  epiotic  From  its  posterior  margin  it  sends 
down  a  short  process  over  the  8ta])edial  ligament. 

The  parasphenoid  is  a  broad  thin  plate  of  bone^  which 
extends  from  near  the  junction  of  the  vomers  to  the 
occipital  foramen.  The  distal  end  of  the  suspensorium  is 
incompletely  ossified,  as  a  quadrate  bone ;  and  a  dentai^ 
and  a  splenial  element,  both  dentigerous,  lie,  the  fonnet 
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external  to  and  below,  Uie  latter  internal  Iq,  Meckel's 
cartilage. 

The  skufl  of  Proteua  is,  in  its  general  characters,  simnaT 
CO  that  of  M€7U)branchtu,  but  is  more  extensively  ossifiecL 

In  Siren,  the  skull,  which  has  the  same  elongated  form 
and  forwardly  directed  suspensoria  as  in  Afenobrajickui 
and  PircUus,  possesses,  in  Uie  epiotio  region,  two  strong 
crests,  which  project  backwards  beyond  the  leTel  of  the 
occipital  condyles,  but  are  otherwise  very  different  from 
the  epiotics  of  the  latter  genera.  The  "  exoccipitab  "  and 
prootics  are  completely  fused  together,  even  in  half-grown 
specimens,  a  mere  rim  of  cartilage  being  left  around  the 
fenestra  ovalis.  The  lateral  walls  of  the  skull  present  ossi- 
fications extending  from  the  exits  of  the  orbito-oasal  nerves, 
forwards  to  the  mesethmoid,  or  intemasal  portion  of  the 
tiabecabe,  and  completely  encircling  the  olfactory  fora- 
mina But  these  ossifications  remain  distioct  for  a  con- 
siderable time,  if  they  ever  coalesce  Each,  therefore, 
icpresents  half  of  the  sphen-etbmoid  of  the  Frog. 

The  flat  and  wide  parasphenoid  extends  forwards  to 
the  space  left  by  the  divergence  of  the  vomera  Co  the 
roof  of  the  skull,  each  brood  pcuietal  sends  forward  a  pro- 
longation along  the  outer  edge  of  the  frontal,  which  reaches 
file  antorbitol  procesa  The  premaxiUss  have  very  Ions 
ascending  processes,  which  he  upon  the  mesethmoid,  and 
are  received  between  the  ends  of  the  frontal  bonea  Between 
these  ascending  processes  one  or  two  elongated  ossifica- 
tions ara  situated.  These  were  termed  *' nasals**  by  Cuvier. 
tat  their  position  does  not  accord  with  this  determmatioa 
The  hohzontjil,  or  oral,  portions  of  the  premoxillse,  on  the 
other  hand,  ore  very  short  and  edentulous,  each  being  coated 
by  a  thin  plate  of  homy  substanca  The  maxiUaft  are  rudi- 
mentary or  absent  The  vomers  ore  two,  flat,  oval,  bo^y 
plates,  the  ventral  aspect  of  which  ts  beset  with  parallel  pws 
of  teeth  set  in  obliquely-disposed  curved  lines,  the  con- 
vexities of  the  curves  being  turned  mwards.ond  bockworda 
The  vomers  are  in  contact  anteriorly,  but  diverge  posteriorly 
The  posterior  «»xtremity  of  each  abuts  upon  a  plate  of 
similhu'  form,  but  much  smaller,  and  bearing  fewer  series  of 
teeth,  which  lies  on  the  ventral  side  of  the  origin  of  the 
antorbitol  process,  and  represents  the  palatine  bone  The 
aperture  of  the  posterior  nares  lies  Just  opposite,  and  ej& 
temal  to.  the  junction  of  these  two  bones. 

The  suspensorium  is  short,  thick,  and  completely  caiti- 
laginoua  Dorsally  and  internally,  it  is  attached  by  a  stout 
pedicle  to  the  trabccula  in  front  of  the  auditory  capsule, 
while  its  dorsal  and  posterior  face  lies  against  the  trun- 
cated anterior  face  of  the  pro-otia  The  angle  formed  where 
this  face  joins  the  outer  face  represents  the  otic  process  of 
Afenobranehus,  There  is  no  pterygoid  process,  nor  any 
tiaoe  of  a  pterygoid  bona  J  ust  above  the  suspensorium, 
and  seemingly  connected  with  it,  there  proceeds  from  the 
anterior  face  of  the  pro-otic  region  of  the  skuU,  a  strong, 
triangular,  forwardly-directed  cartilaginous  process.  From 
the  free  anterior  end  of  this,  a  band  of  fibrous  tissue  passes, 
and,  encircling  the  eye,  is  attached  to  the  antorbitol  procesa 
The  squamosal  is  a  slende^  curved  bone,  extending  from 
the  epiotic  ridge  to  the  articular  end  of  the  suspensorium, 
where  it  is  widest  It  exhibits  only  a  rudiment  of  the 
vell'inarked  process  which  extends  towards  the  stapes  in 
Menobrajichiu  and  Proteua.  The  mandible  presents  a 
dentary,  an  angular,  and  a  dentigerous  splenial  element , 
and  the  proximal  end  of  Meckel's  cartilage  is  ossified,  giving 
rise  to  a  dense  nodular  arliculare.  The  dentaiy  is  tooth- 
lesB,  and  supports  the  inferior  homy  beak 

The  cornu  of  the  hyoid  is  very  stout,  and  its  ventral 
moiety  is  ossified.  The  much  thicker  dorsal  moiety  is 
cartilaginous,  and  its  recurved  dorsal  end  extends  beyond 


the  extremity  of  the  skull  At  a  considecabia  dntaact 
below  its  apex,  a  strong  short  ligament  proceeds  from  its 
anterior  face  to  the  stapea  A  broad  dieet  of  Ugameatous 
fibres  further  unites  the  hyoid  with  the  lateral  walls  of  the 
ear  capsule,  and  with  the  posterior  face  of  tbe  sospeo- 
sorium  (hyo-Buspensorial  ligament);  and  a  sknder  ligament 
(mandibulo-hyoid)  proceeds  from  near  the  insertioo  of  the 
hyo-stapedial  ligament  to  the  angle  of  the  maadibla  There 
are  two  basibranchials,  both  ossified,  the  poetenor  endiiig 
in  short  radiating  processes;  tWo  oeiato-bmehiBls  and  four 
eptbranchiala 

In  Ampkiumaf  the  sospensoria  ore  very  littie  inclined 
forwards,  and  their  long  axes  make  nearly  a  li^t  angle 
with  that  of  the  akulL  The  portion  df  the  skull  wbdi 
lies  behind  a  line  joining  the  articular  ends  of  the  o$^ 
quadnUa  is  very  much  shorter  than  the  region  in  front  d 
it  Moreover,  although  the  epiotie  processes  are  pro- 
minent, the  o^pital  condyles  project  far  beyond  thin. 
One  bone  represents  the  exocdpitol^  epioticj  and  opi:?- 
thotic  on  each  sida  The  pro-otio  is  lar^,  and  gives  rise 
to  the  anterior  moiety  of  a  strcmgly-marked  tempcrd 
ndge  Its  exposed  surface  presents  two  fossss,  divided  by 
a  nearly  vertical  linear  elevation.  The  large  panetols  form 
the  posterior  portion  of  the  temporal  ridge,  and  diverge 
anteriorly,  to  be  contmued  forwards,  on  eadi  side  of  the 
frontals,  to  the  sphen-ethmoid.  The  frontals,  in  like  mas- 
'ner,  diverge  m  front  to  receive  a  median  ossification,  which 
is  contmuous  with  the  coalesced  median  processes  of  the 
premaxillaa  The  anterior  half  of  each  frontal  is  mgcse, 
as  are  the  exposed  surfaces  of  the  sphen-ethmoid  and  of  tie 
nasal  bones,  and  the  int^ument  is  finnly  adherent  to  the^e 
rugositiea  The  nasals  are  broad  and  triangnlac  Tie 
truncated  base  of  each  Ges  over  the  nasal  apotnre  i  the 
inner  edge  articulates  with  the  ascending-process  of  the  pre^ 
maxilla ;  the  outer  edge  joins  first  the  niaxiHa,  and  then  the 
sphen-ethmoid.  The  premaxills  are  so  thoroughly  ankylcsed 
that  no  trace  of  their  primitive  distinctness  is  to  be  seen. 
The  large  maxillse  extend  back  for  half  the  length  of  the 
skull,  are  firmly  united  with  the  adyacent  bones,  and  at* 
connected  by  dense  ligament  with  the  extreml^  of  tl:e 
quadrate  bona  The  greatly  elongated  vomers  diveige  bjt 
little ;  nevertheless,  Qkey  come  in  contact  only  fay  thur 
anterior  extremitiea  In  the  rest  of  their  extent  they  &re 
separated,  in  front,  by  a  median  ossification  represffluu^ 
the  antenor  part  of  the  sphen-ethmoid,  and,  bdiind,  by 
the  anterior  forked  prolongation  of  the  parasphenoid  whi<i 
embraces  this  ossificatioa  The  rest  of  the  paiasphoieid  » 
broad  and  flat .  it  widens  a  little,  in  front  ol  the  anditcry 
capsules,  so  as  to  fg^n  a  rudiment  of  the  '^goaid  *  is  tht- 
frog's  skull 

The  osseous  pterygoid  is  a  carved  plate  of  bone,  ooo^ei 
towards  and  concave  outwards,  which  aiticulates  posteriorlT 
with  the  quadrate,  and,  in  front,  stops  shorty  at  little  mo^ 
than  half  the  distance  from  its  posterior  end  to  the  interc  J 
nostril  The  cartilaginous  pterygoid  prooees  of  the  su?- 
pensonum  extends  some  way  beyond  It,  and,  wid^ung,  Is 
attached  by  ligament  to  the  manlla  Posteriorly,  the  car- 
tilaginous pterygoid  is  traceable,  as  a  comparatively  narrrv 
band,  on  the  inner  side  of  the  bony  pterygoid,  to  the  pedi>:'c 
of  the  suspensorium,  which  is  attached  in  front  of  the 
fenestra  ovolis,  and  above  the  rodinpientary '*  guaxd*  of  the 
parasphenoid  An  ascending  process  passes  &om  it  be- 
tween the  orbito-nasal  and  the  other  divisions  ci  the 
trigeminal.  The  otic  process  of  the  s'tispenBorium,  which 
is  articulated  with  the  outer  face  of  the  anditony  capsule, 
is  cartilaginous;  but  the  rest  of  the  suBpenfiorimn  is  08Bi£i^i 
as  a  quadrate  bone.  This  is,  as  nsuali  clamped  to  the  skuU 
by  the  squamosal,  which  is  broad  aiid  expanded  abov^  and 
narrow  below    Behind,  the  suspensorilim  ift  ditectlyaztir^ 
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lated  with  fclxa  stylifonn  projection  of  the  centre  of  the 
stapes.  A  veiy  strong  hyo-suspensorial  ligament  passes 
from  near  the  distal  end  of  the  suspensorium  to  the  comti  of 
the  hyoid.  The  mandibnio-hyoid  ligament  is  much  weaker. 
The  hyoidean  apparatos  presents  a  median  basi-hyal,  con- 
nected by  a  rounded  hypo-hyal  on  each  side,  vith  a  long 
and  curved  oerato-hyal,  which  is  almost  completely  ossified. 
The  first  basibranchial  is  elongated  and  cartilaginous — ^the 
second  is  absent  The  first  branchial  arch  is  a  single  elon- 
gated bone,  representing  the  similarly  coalesced  cerato- 
branchial  and  epibranchial  in  Mewypofma,  The  second 
cerato-branchial  is  small  and  cartilaginou&  The  three 
posterior  epibranchials  are  simple  carved  cartilages;  and 
the  single  branchial  cleft  is  placed  between  the  third  and 
fourth  epibranchiala 

The  skulls  of  the  four  genera,  Mtn^JbroMckua^  Froteus^ 
Siren,  and  AmpkiumOf  now  described,  resemble  one  another, 
and  differ  irom  those  of  other  Amphibia,  in  their  elongated 
form ;  and,  especially,  in  the  relative  narcowness  of  the 
facial  region  in  front  of  the  orbits,  which,  as  the  'case  of 
Ampkivma  shows,  arises,  not  from  any  want  of  development 
of  the  maziUary  bones,  when  th^y  exist,  but  from  their 
taking  a  direction  which  but  slightly  diverges  from  paral- 
leUom  with  the  axis  of  the  skuLL  Moreover,  they  all 
possess  well-marked  epiotic  prominences.  Amphiuma  differs 
widely  from  t^e  other  three,  in  the  great  size  of  its  maxil- 
lary bones,  in  the  absence  of  paktine  bones,  in  the  pro- 
jection of  the  occipital  condyles  beyond  the  epiotic  pro- 
cesses, in  the  ankylosis  of  the  premaxilliff,  in  the  presence 
of  well-developed  nasal  bones,  in  the  coalescence  of  the 
first  oertito-branchial  with  the  first  epibranchial,  and  in -the 
teansverse  direction  of  the-suspensorium. 

In  most  of  those  respects,  in  which  Amphiufna  differs 
from  Menobranchu,  Froteui,  and  Siren,  it  approaches  the 
Salamanders ;  especially  if  we  take  such  forms  as  Anaides 
into  account  On  the  other  hand,  in  the  entire  absence  of 
a  palatine  bone,  and  in  the  fusion  of  the  first  cerato-bran- 
chiflJ  with  its  epibranchial,  it  agrees  with  Menopoma  and 
Cr^pUbranchue,    . 

In  Menopoma,  the  skuU  has  a  broadly-rounded  snout,  and 
-its  posterior  contour  slopes  forwards  and  outwards  (with- 
out beings  interrupted  by  conspicuous  epiotic  prominences), 
in  the  manner  characteristic  of  the  higher  Urodda.  The 
amall  pro-otics  are  separated  from  the  exoccipitals  (which 
also  represent  the  epiotics  and  episthotics),  by  a  wide  car- 
tilaginoua  interspace,  in.  which  the  fenestra  ovalis  is  situated. 
The  parietal  sends  a  process  forwards,  along  the  outer  edge 
of  the  frontal,  between  it  and  the  orbito-sphenoid.  This 
meets  a  curved  flat  bone,  which  bounds  the  orbit  anteri(Nrly 
and  internally,  and  articulates  with  an  ascending  process  of 
the  maxillary  bone.  It  ,may  thereforo  be  r^;arded  as  a 
prefronto-lachiymaL  The  frontals  unite  in  a  long  median 
suture^  and  then,  diverging,  embrace  the  nasal  bones,  and 
articulate  externally  with  the  fere  part  of  the  ascending 
process  of  the  maxillaiy  bone,  which  is  thus  received  be- 
tween the  frontal  and  Uie  pref ronto-lachrymal.  The  very 
broad  parasphenoid  extends  from  the  exoccipitals  to  the 
vomers,  with  which  it  unites  by  a  denticulate  squamous 
suture.  The  wide  vomers  are  united  by  a  median  suture, 
and  expand  in  fronts  ending  in  arched  edges,  close  behind 
which  the  teeth  are  set  The  premaxillae  are  separate  and 
small,  articulate  with  the  arched  edges  of  the  vomers  and 
send  up  strong  ascending  processes  to  the  dorsal  face  of 
the  skidl,  where  they  firmly  unite  with  the  nasala  The 
squamosal  is  a  flattened  prismatic  bone,  as  broad  at  one 
end  as  at  the  other,  which  articulates  with  the  parietal 
externally,  and  with  the  quadrate  infernally.    Like  the 


suspensorium,  which  it  covers,  it  stands  out  at  right  angles 
wiUi  the  axis  of  the  skulL  There  is  no  palatine  bone. 
The  pterygoid  is  broader  and  more  square  than  m  any 
other  Amphibian,  in  consequence  of  the  great  expansion  of 
its  internal  process,  which  articulates  by  its  whole  length 
with  the  parasphenoid.  The  anterior  process  ends  in  a 
free  pointed  caitilage,  directed  outwards  and  forwards,  and 
united  with  the  maxilla  by  ligament,  as  in  the  higher 
Urodda.  The  external  process  extends  to  the  articular 
end  of  the  quadrajte,  as  usual,  and  is  continued  thence  along 
the  cartilaginous  suspensorium  to  its  attached  end. 

The  chondrocranium  forms  a  complete  ring  of  cartilage 
round  the  occipital  foramen,  continuous  at  the  sides  with 
the  auditoiy  capsules.  From  these  the  trabeculse  are  con- 
tinued forwards,  as  in  Menobrcanckus,  leaving  a  veiy  wide 
ventral  fontanell&  At  the  anterior  end  of  this  they  unite 
and  form  the  mesethmoid,  from  which  roof  and  floor  plates 
of  the  nasal  capsules  are  continued.  The  suspensorium  is 
connected  by  a  pedicle  with  the  trabecula,  in  front  of  the 
auditoiy  capsule,  and  gives  off  a  broad  ascending  process, 
which  becomes  ossified  continuously  with  the  pterygoid, 
over  the  orbito-nasal  nerve.  A  stout  otic  process  is  articu<» 
lated  with  a  facet  on  the  antero-extemal  r^on  of  the 
periotio  capsule,  and  is  further  connected  with  it  by  liga- 
mentous fibres.  The  quadrate  ossification  involves  a  ssttll 
portion  of  the  articular  end  of  the  suspensorium ;  it  thence 
extends  upwards,  on  the  dorsal  aspect  of  the  suspensorium^ 
gradually  becoming  more  slender,  and  nearly  reaches  the 
point  at  which  the  otic  process  of  the  suspensorium  articu* 
lates  with  the  periotic  cartilage. 

'  The  osseous  skull  of  Cryptobranchtte  is  extremely  like 
that  of  Menopoma, 

In  Menopoma  the  hyo-branchial  apparaths  presents  the 
same  general  structure  as  that  of  Siredon,  except  that  the 
second  basibranchial  seems  to  be  wanting,  while  the  first 
is  very  broad  and  rounded;  at  the  same  time,  the  epi- 
branchial and  the  cerato-branchial  of  the  first  arch  are 
represented  by  only  one  continuous  cartilage. 

In  Cryptobranchue^  however,  a  considerable  reduction 
has  taken  place,  the  two  posterior  pain  of  branchial  arches 
present  in  Menopoma  having  disappeared.  The  second 
arch  still  presents  a  division  into  cerato-branchial  and 
epi\)ranchial,  but  the  dorsal  end  of  the  latter  \b  closely 
united  with  that  of  the  preceding  arcL  It  is  interesting 
to  observe,  however,  that  the  modification  thus  effected  is 
quite  different  from  that  which  occurs  in  the  Salamanders^ 
in  which,  in  the  adult  state,  the  first  branchial  aroh  retains 
its  two  segments ;  while  the  second,  reduced  to  its  cerato- 
branchial,  is  applied  against  the  first,  at  the  junction  of 
the  cerato-  and  epi-branchial;  and  the  second  basibranchial 
persists  as  the  omculum  thyroideum  of  Yon  Siebold. 

Menopoma  and  Cryptobranckut  further  differ  from  the 
proper  Salamanden  in  having  the  vomerine  teeth  disposed 
along  the  anterior  edges  of  the  expanded  vomers.  Unfor- 
tunately nothing  is  known  of  the  larvss  of  these  forms,  but 
it  would  seem  as  if,  in  them,  the  primitive  vomers  enlarge 
by  extension  of  ossification  behind,  and  not  in  front  of, 
the  originally  existent  teetk 

In  the  reraaininf  Urodela,  the  Salasundere  proper,  the  slniil  ) 
has  the  broadly-arched  snout  and  the  shelving  posterior  contour  of  I 
Mtfiwpoma,  hot  the  romen  and  pterygoids  are  ver^  different.  ' 

The  stTuetnre  of  the  sknll  in  these  animals  will  be  best  onder* 
stood  by  commencing  with  that  of  Siredon,  which,  though  nei^enno* 
branchuite  under  ordinary  circnmstances,  is  totally  unlike  the 
other  so-called  FtremUbrtmchiaia  in  crsnial  structore,  and  is,  in 
fact,  to  all  intents  and  purposes  a  larval  Salamander. 

An  oesification  on  each  side  of  the  occipital  foramen  repreeents 
the  exoccipitals,  epotics,  and  episthotics.    In  front  of  each  of  these 

>  See  Ryril,  "  OrtgpitibraMehusjapcmkus,  Schediasma  asatomlrmo,** 
tab.iiL 
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la  «  pro-otic,  Ariel  an  orbito  Sphenoid.  The  Utter  is  sometimes 
uuitod  with  its,  fellow  of  the  opposite  side.^  The  skoll  is  roofed  in 
hv  pairs  of  parietaU  frontal,  prefronto-Uchrymal,  and  nasal  bones. 
The  niaxilI(B  are  short,  «|id  are  united  with  the  ends  of  the  snspen- 
«orium  .only  by  fibrous  tissue.  There  is  a  very  broad  and  flat  para- 
sphenoid,  which  extends  from  the  inferior  m^TRin  of  the  ocC^>ital 
foramen,  and  ends,  anteriorly,  by  a  wide,  irregularly  convex  edge, 
I  which  docs  hot  reach  the  vomers.  The  latter  Dones  are  elongated 
and  curved,  and  their  long  axes  diverge  postcriorlv,  as  in  Meno- 
■Vranchus ;  but  their  anterior  ends  are  far  apart,  and  they  lie,  separ- 
ated by.  the  whole  breadth  of  the  parasphenoid,  and  betw^  that 
bone  and  the  premaxilla  and  maxilla,  adherent  to  the  ventral  Usee 
of  the  subnasal  process  of  the  chondrocranium. 

The  short  palatine  bones  are  situated  immediately  behind,  and 
on  the  inner  side  of,  the  posterior  nares,  but  their  somewhat  taper- 
ing, external  and  posterior,  ends  do  not  articulate  directly  with  the 
pterygoids.  The  latter  are  triradiat«  bones,  with  an  inner  pooess 
which  passes  towards  the  base  of  the  skull ;  an  outer,  whitL  nins 
down  the  suspensoridm  ;  and  a  long  anterior  process,  which  gradu- 
ally diminishes  in  breadth  forwards,  and  is  connected  only  by 
ligament  with  the  palatihe.  Three  ossifications  embrace  MeoEel's 
uartiloge.  The  dcntar^  covers  its  outer  face  throughout  its  Whole 
length.  The  angular  lies  on  the  inner  face  of  its  posterior  two- 
thirds,  and  the  small  dentigerous  splenial  is  also  sppUed  to  its 
inner  face  between  the  angular  and  the  dentary.  Tne-ohondro- 
craniuni  is  in  much  the  same  condition  as  that  of  Afenopoma.  There 
is  a  broad  bosicraniol  cartilage  situated  between  the  auditory  cap- 
sules, and  passing,  at  the  sides  and  above,  into  a  complete  ocoi* 
pitol  arch,  but,  in  front,  the  trabeculse,  though  they  have  in- 
creased in  vertical  height,  remain  united  by  fibrous  tissue  only^ 
both  in  the  floor  and  in  the  roof  of  the  skull,  which  thus  presents 
two  great  "  foDtanelles "  when  the  parasphenoid,  parietals,  and 
frontals  are  removed.  In  front,  they  coalesce,  each  giving  off,  as 
it  does  so,  a  flat  antorbital  process,  which  is  expanded  at  its  outer 
end,  where  it  supports  the  maxUla.  Below,  this  process  gives  at- 
tachment to  the  palatine.  By  their  coalescence,  the  traWuls  give 
rise  to  a  broad  mternasal  septum  (or  mesethmoid  cartUage),  and 
they  expand,  on  ea/*^  side,  below,  into  subnasal  plates,  which  are 
separated,  anteriorly,  Ly  a  wide  notch  in  the  middle  line.  The' 
curved  outer  edges  of  these  plates  give  attachment  to  the  prenoazill^ 
and  maxillae,  and  they  answes-  to-  the  prs-nasal  processes  of  the 
chondrocranium  of  l^e  frog.  Between  the  posterior  edge  of  each 
of  these  and  the  anterior  cd^e  of  the  coHresponding  antoroltid  pro- 
cess, the  posterior  nostril  is  situated ;  and  the  inferior  surface  of 
the  subnasal  plate  gives  attachment  to  the  vomer.  Superiorly,  the 
mesethmoid  cartilage  expands  into  a  very  thin  (aliziasal)  plate, 
which  roofs  in  each  nasal  chamber,  and  supports  the  prefronto- 
lachrymal  and  nasal  bones. 

The  suspcnsorium  is  connected,  above  afid  internally,  with  the 
trabecula  of  its  side  by  a  pedicle  ;  and  it  has  an  ascending  process 
which  lies  over  the  orbito-nasal  nerve  (which  is  therefore  included 
between  the  pedicle  and  the  ascending  ^n«ea)  immediatelyafter 
its  exit  from  the  skulL  Posteriorly  and  superiorly,  it  gives  off  an 
otic  process,  which  is  articulated  with  the  outer  and  front  part  of 
the  auditory  capsule  ;  while,  inferiorly  and  ext^nally,  it  furnishes 
an  articular  surface  to  the  mandible.  The  pterygoid  process  has 
the  form  of  a  style  tapering  forwards,  and  nearly  reaching  the  ant- 
orbital process,  with  which  it  is  connected,  however,  only  by  liga- 
mentous fibres.  The  posterior  moiety  of  Meckel's  oartilaffe  is  very 
stout  as  far  as  the  coronoid  process,  and  thm  tapers  rapidly  to  its 
free,  pointed,  symphysial  extremity. 

The  hyoidean  and  branchial  apparatus  is  entirely  fibrous  and 
cartilaginous,  none  of  its  parts  having  undergone  ossification.  Each 
comn  of  the  hyoid  is  connected  with  the  upper  and  posterior  face 
of  the  suspensorium,  and  with  the  angle  of^the  mandible,  by  liga- 
nientons  fibres — the  byosuspensorial  and  mandibuio-suspcnsonal 
ligaments.  The  cornua  are  not  subdivided,  and  are  united  in  the 
median  ventral  line  by  ligament.  A  triangular  first  basibranchial 
extends  back  from  their  junction,  and  is  succeeded  by  a  second,  as 
in  Meruibranchus  t  but  this  second  basibranchial  is  not  ossified. 
Two  cetato-bfanchials  are  attachai  to  the  posterior  extremity  of  the 
first  basibranchial  on  each  side,  and  the  anterior  is,  as  usual,  fol- 
lowed by  a  long  and  strong  epi  branchial,  which  supports  the  an- 
terior gill.  Tn»  jposterior  cerato-branohial  supports  the  second 
epibranchial  directly,  and  the  third  and  fourth  epibranchiaLs  in- 
directly. 

The  interesting  observations  of  Professoi  A  Oumfiril  have  shbwn- 
that,  under  certain  conditions,  the  ordinarily  perenni-branchiate 
Sireda^i  passes  into  the  caduci-branchiate  .<4m*/y^<<wu»;  and  this 
metamorphosis  is  accompanied  by  some  very  interesting  modifica- 
tions in  the  structure  of  the  cranium,  especially  in  the  vomerine^ 
palatine,  and  pterygoid  regions.    Ossification  extends  forwards  from 

*  See  Fneaflch-and  Gcgcnbaur—"  DerSchiidel  desAxolotl  {Siredon 
insei/ormis)'*  in  the  BerichU  der  Kiiniglichen  ZooUmischen  AnstaU 
tu  Wiirzburg^  1849.  Tliis  memoir  -contains  an  excellent  s^KOunt  of- 
Um  chondrocranium  of  the  Axoloti  ^ 


the  vomers  beneath  the  pre-nasal  prooesso,  so  that  ^  wtAm  d 
teeth,  which  originally  lay  along  tiie  anterior  naaigios  of  tlicse  bone^ 
oome  to  be  situated  at  their  posterior  edges.  At  1^  sams  tin 
they  takt  up  a  direction  at  rieht  angles  to  the  axis  of  thsakoU, 
Insteid  of  being  greatly  inclin«l  to  iStut  aada,  as  they  an  iniSiirw^ra, 
and-iiiB  two  sets  of  Tomerina  teeth  thus  fotm  a  an^e  tnnsvers* 
row.  Moreover,  the  anterior  process  of  the  pterygoid  moves  out- 
wards TCntil  it  comes  into  contact  with  the  inner  face  of  the  maxilk 
The  one  end  of  the  palatine  remaining  attached  to  the  vomer,  ths 
other  swings  outwards^  in  correspondence  with  the  change  of  peti- 
tion of  the  pterygoid,  and  thus  becomes  directed  trsnsvexiely  to  th£ 
axis  of  the  skuU,  immediately  behind  the  poaterior  nostril,  ita  te^th 
oontianing  the  transverse  line  of  the  teeta  of  ths  vomers.  &iLa* 
msnders  with  the  teeth  thus  disposed  have  been  termed  *'le€hr>- 
dont."  The  maxUlazy  bones  are  larger  than  in  Sircdem,  but  the 
jugal  aioh  remains  ligamentous.  The  dorsal  sods  of  the  eonina  c{ 
the  hyoid  retain  their  ligamentous  connection  with  the  snspr^ 
sorinm,  and  the  ventral  ends  with  the  anterior  bajuhrsnchiaL  Tut 
first  oersto  branchial  and  epibranchial  pefsist,  and  retain  thdr 
articulation  with  <me  another.  The  'second  cemti>4michiai  re- 
mains, but  its  dorsal  or  jouter  end  becomes  attaohcd  i»  ib»  preced- 
ing, and  aH'thf  three  posterior  epfbranohialsdisanpear.  The  seccod 
basibranchial  4>ecome8  detached  as  a  T-ahaped  pucs^  vhich  lies  ia 
the  middle  line,  in  trout  of  the  laiynz. 

In  all  the  otiier  Salamanders^  the  vomers,  in  the  adult,  prescLt 
the  same  enlargement  of  the  part  in  front  of  the  te^,  at  the  ex- 
pense of  the  region  behind  them,  as  in  AnMystomeu  Bat  tiie  teeth 
rarely  offer  the  same  disposition.  More  commonly  they  form  tvo 
series,  inclined  to  one  another  at  a  more  or  lees  acute  aoffle,  c^a 
forwards,  and  supported  upon  bony  plates,  which  appear  like  \:> 
longations  of  the  vomers,  extending  backwards  on  the  venti-ol  L.-t 
of  the  parasphenoid.  This  "  mecodont "  arno^eament  is  striJunj'? 
exemplified  by  ScUaiaandra  vuiculosa,  and  stifi  more  remark.  iV 
by  PiUhodon  and  Anaidcs^  where  these  longitudinal  series  of  tertb 
beneath  the  parasphenoid  are  commonly  termed  "aphenci;!^  ' 
teeth.  DugM^  and  other  observers,  however,  have  shown  th^t,  is 
larval  SaltmaindroB  and  TrUoneSt  the  vomerine  and  palato-ptcry^  J 
apparatus  have,  at  first,  the  same  disposition  as  in  SSreoM;  aiJ 
iJugjbs  has  described  the  process  \f7  which  the  palatlna  bones,  \^ 
coming  detached  from  the  pterygoids,  which  rotate  oatwardB,ackj- 
lose  with  Oie  vomers,  takinff*  up  a  position  beneath  l3is  pazasph*- 
noid,  and  more  or  less  paraUel  with  the  azu  of  the  skuU ;  snd  it 
can  hardly  be  doubted  tnat  the  so-called  ''sphenoidal'*  doitigercB! 
plates  of  other  genera  of  Soiaanamdrida  have  the  same  origin.  D 
this  conclusion  oe  correct,  it  indicates  a  very  carious  morpi^lcgi:^] 
difference  between  the  "mecodont"  and  "lechiiodoiit'*  iSik&ij?uzv 
drida. 

In  all  the  Salamandrida  the  parietal  bones  send  long  procestei 
forwards  on  each  side  of  the  frontals.  The  parasphenoid  is  a  broad 
flat  plate.  Very  often  the  premaxiUs  are  ankyloaed  into  one  bene, 
and  the  bones  of  the  periotic  capsule  coalesce.  In  some  esses  thtrt 
are  epiotic  processes  or  ridgea.  Maxilla  are  always  present,  and 
ths  snout  IS  usually  broadly  arched.  Nasal  bones,  distinct  frca 
the  prefhmtoJachrymala^  are  usually  present. 

Is  the  genus  Atwidet  the  skull  is  comparatively  long  snd  lb- 
row,  and  ths  moszle  ts  Isea  arched  than  usuaL.  The  dn^  vre- 
msTllla,  and  the  two  well-developed  maxilla^  follow  the  semicir 
cnlar  cmv«  of  the  broa^  subnssal  plates,  to  the  edges  of  whidi  tb«y 
areattaehsd.  The  liiiider  Hoe  extremities  of  the  maxiDa  are  eaxvcd 
upwards,  snd  the  jugsl  arch  Is  represented  only  byljganast  Tkas 
or  the  skull  is  sattimandrine ;  as  it  is  also  in  the  pesenoc  of  dis- 
tinct nasal  and  prefronto-lachrymal  bones,  in  the  dispoaitioB  of  ths 
vomerine  and  so-called. "sphenoidal"  teeth,  in  the  abeeoce  d  as 
apparent  palatine  bone,  ana  in  the  manner  in  which  the  ptcm^ 
is  produced  into  a  long  process,  which  becomes  connected  wiUi  ths 
inner  face  of  the  msziJla.  Bu^  in  the  well-marked  downward  asd 
forward  inclination  of  the  suspensorium,  snd  in  the  atvong  crests 
into  which  the  epiotic  processes  are  developed,  the  aknll  oiA»aida 
is  very  like  that  of  Sireru 

In  the  skull  of  Evicrivm  glutinosum  (Fig.  14),  which  may  be 
selected  as  an  exam]^Ie  of  the  JrfiROiiELA,  the  -strong  occipital  ocn- 
dyles  are  continued  into  two  ossiflcations,.  which  rise  on  to  the  rcif 
of  the  skuU,  where  they  unite  in  a  short  suture,  and,  spresdirg 
out  ao  ss  to  embrace  ihe  parietals.  are  continued  over  ths  auditosy 
apparatus,  as  Csr  as  the  squaiaosal  and  the  quadrate  bonei.  Teav 
rally,  no  indioation  of  any  suture  between  these  bones  end  Uie  broad 
parasphenoid  ia  visible ;  laterally,  they  pan  forward  into  a  ecA> 
sinuous  ossification,  which  constitutes  the  side  walls  of  the  soditoy 
capsule,  and,  in  front  of  thisi  is  perforated  by  the  wide  fortsisa  kg 
the  trigeminal  nerve,  and  enters  Urgcly  pito  the  lateral  wall  of  the 
cranial  cavity.  The  parietal  bone  rests  on  the  dorsal  edge  ef  this 
lateral  ossification,  which  terminates^  anteriorly,  by  an  in^idariy 


>  RocHerckea,  pp.  172, 178,  pL  idr,  fig.  89. 
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^  csroarated  border,  between  wbieh  and  the  posterior  maigin  of  the 

•uUeO'^thmoid  tiie  cranial  wall  is  nnoasified.    Throughout  ita  whole 
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extent,  this  larse  ossification,  which  represents  the  exoOdpitals, ' 
the  elements  of  tne  periotie  ca|)sule,  and  the  alisphenoids,  ia  firmlj 
•nkyloeed  with  the  parasphenoid.  There  is  a  weu-deTel(med  sphen- 
ethmoid,  similar  in  its  general  dharactera  to  that  of  the  rrog.  It  is 
very  closely  united,  if  not  ankylosed,  with  the  Tomers  and  pre- 
maxilUi.  The  roof  of  the  skull  is  completed  by  two  parietal^  two 
frontala,  and  two  laige  nasals,  which  unite  in  a  long  suture,  except 
ia  front,  where,  for  a  short  distance,  they  are  separated  by  the 
asoending  processes  of  the  premaxilla.  The  denti^erous  oral  pro- 
eessea  of  these  bones  are  short,  and  unite  by  suture  with  the  maxilla. 
Vhese  senct  Up  broad  plates  which  lie  in  front  of  and  below  the  orbit, 
on  the  sides  of  the  (jpuse.  The  canal  for  the  suborbital  tentacle  {wr- 
forates  the  maxilla  in  front  of  the  orbit.  Posteriorly,  the  ^naxilla 
unites  with  the  squamosal,  which  is  a  broad  plate  firmly  fixed 
to  the  Quadrate^  but  somewhat  loosely  united  with  the  frontal 
and  panetal  and  with  the  complex  occipito^tic  bone.  'A  amall 
crescentio  post-orbital  bone  (denoted  |)]r  1  in  I^-  1^)  artioulatea 
with  the  maTJllaiy  and  aouamoaal,  and  with  another  bone  (2),  which 
answers  very  nearly  to  tne  prefrontal  of  a  reptile.  Between  the 
nasal  bone  and  the  premaxilla,  abore  and  below,  and  the  maxilla 
behind,  a  sznall  bone  (8)  is  fitted.  The  ouadrate  bone  la  lepre- 
■ented  by  the  oesification  of  the  distal  end  of  the  suspensorium, 
which  is  inclined  a  little  backwards.  The  stapea  is  large  and  well 
ossified.  Two  .distinct  ossifications,  an  *ngolo-artacular  and  a 
dentaiT,  are  discernible  in  the  mandible ;  and  the  second  abort  row 
of  teeth,  inside  those  of  the  dentaiy,  seems  to  indicate  the  eTJstenoe 
of  a  splenial  element. 

In  the  liABTBnmaoDOMTA  the  skull  presents  the  extremes  of 
form  which  are  met  with  among  the  Amphilnct,  from  the  elonga- 
tion observable  in  Archeffotaurut,  to  the  short  and  broad  fi>rm  of 
Metopioi  and  Braehyopa,  The  chief  charactera  by  which  the  labr- 
rinthodont  cranium  oiilers  from  that  nf  its  existing  allies  are  tne 
following: —       -         '. 

The  occipital  oondylea  in  borne  genera  remained  lon^,  if  not  per^ 
tnanently,  cartilaginous ;  and  one  or  two  supra-occipital  ossinca- 
CSons  (probably  membrane  bonea)  Teiy  geuerally  occur.  The  epiotics 
are  prominent,  and  appear  to  remain  permanently  separate  from  the 
adjacent  bones.  In  front  of  them,  and  articulated  with  the  outer 
edges  of  the  parietal  and  frontal;  are  two  bones,  which  are  com- 
monly identified  with  the  "squamosal-  and  "post-frontal"  of  the 
higher  Yertebrata.  The  **  post-fronUl "  articulates  anteriorly  with 
a  la^  '* prefrontal"  bone,  which  bounds  the  dorsal  and  anterior 
contour  of  the  orbil  The  outer  edges  of  the  "squamdeal"  and 
••post-frontal"  articulate  with  two  bones,  termed  the  ** post- 
orbital  "  and  the  '?  supra-temporal."  The  post-orbital  lies  in  front 
of  tits  other,  and  contributes  to  the  posterior  margin  of  the  orbit,— 
the  rest  of  the  contour  of  which,  between  the  post-orbital  and  the 
prefrontal,  is  usually  completed  by  a  large  jugaL  Articulated, 
dorsally  and  Internally,  with  the  **  supra-temporal,"  and,  aifteri- 
orly,  with  the  jugal,  is  a  *'quadrato-jugal,'*  which  sometimes  ex- 
tends into  tiie  arncular  aurfaoe  for  the  lower  jaw,  and  in  some  cases, 
at  any  rate,  overlaid  a  quadrate  oesification.  There  are  long  paired 
nasals,  between  the  anterior  ends  of  which  tiie  ascending  processes 
of  the  pieoMzin*  ate  reoei'ved:  and  betwten  thesie  bonea,  the  nn- 


usually  long  maxilla,  and  the  prefrontals,  distinct  ''lachrymal' 
ossifications  occur. 

The  vomers  are  laige,  meet  in  a  long  median  suture,  and  bear 
teeth.  The  palatine  bones,  also  dentigerous,  bound  the  posterior 
nares  in  front,  and  are  elongated  antero-posteriorly. 

The  mandible  presents  a  dentary  (probably  including  a  splenial) 
dement,  an  anguLur  and  an  articular  ossification. 

Those  sur£guMs  of  the  crai^al  bones  which  were  covered  by  the 
skin  are  usually  rucose,  and  sculptured  much  in  the  same  way  as 
those  of  the  crocodiles,  and  they  frequently  present  symmetricaUy* 
disposed  grooves,  the  so-called  *' mucous  canals,"  wluch,  rery  pro- 
bably, loa|g|ed  sensory  apparatuses  reseniblinc  the  similarly-named 
structures  m  fishes — the  nomologues  of  which  are  fbund  in  exiBtiD^ 
Urodela, 

The  hyoid  is  unknown,  and  what  appears  to  be  traces  of  a  branch  IcJ 
apparatus  have  been  observed  only  in  voung  specimens  of  Archtgo- 
saunis.  Hence  it  is  probable,  not  only  that  no  known  Labyrinth- 
odonts  were  perennibranchiate,  but  that  tiie  air-breathing  condition 
supervened  early  in  the  course  of  their  development 

The  Labyrintnodonts  doubtless  possessed  a  well-developed  ohon* 
drocranium,  but  such  a  struetsre  would  necessarily  perish  in  the 
course  of  fossilisation.  The  singular  resemblance  of  tne  labyrinth- 
odont  skull  to  that  of  the  Peronida,  in  the  ^arrangement  of  the 
bones  which  bound  the  cavity  of  the  mouth,  and  the  disposition  of 
the  teeth  upon  them,  suggests  a  oomparison  of  the  other  cranial 
bonea  in  the  two.groups.  Starting  from  the  nasals  of  Spieriuin, 
which  may  be  safely  identified  with  those  of  the  Labyrinthodont«. 
the  bone  marked  (2)  in £piarium  corresponds  very  closely  with  lie 
labyrinthodont  ''mefrontal ; "  and  that  numbered  (1),  with  the 
'*post-orbitaL"  *Ko.  8  in  Epicrium,  in  some  respects  answers  to 
the  so-called  "lachiymal"  of  the  Labyrinthodonts ;  while  tb- 
maxilla  of  the  Cacilian  may  be  taken  to  represent  both  maxilla  aiiJ 
jugal  of  the  Labyrinthodont  But  if  this  be  so,  the  squamosal  c;' 
Emcriym  corresponds  with  the  supra-temporal  of  the  Labyrinth- 
odont:  and  a  question  arises  as  to  the  true  nature  of  the  ''tqua* 
mo«d^  and  **  post-frontal"  of  the  latter.^ 

7%$  Ximftf.— The  pectoral  arch  in  the  Amphibia  is  distinguish- 
able into  a  scapular,  a  ooracoidal,  and  a  prsecoracoidal  region, 
althoudi  the  extent  to  which  these  parts  of  the  primitive  cartilagin- 
ous 9IW  become  separately  oeaified  varies  yery  much  in  the  different 
members  of  the  group. 

In  ProUuSf  Menobrtmchut,  €fryptobrcmihu»i  and  Meviopoma. 
OiCification  occurs  only  in  the  scapular  region.  In  Sirtn  ana 
Afi^pMuma  an  additioxial~broad  coraooidal  ossification  occurs,  but  it 
does  not  meet  the  scapular  oiaification  in  ths  glenoidal  cavity.  The 
junction,  howeyer,  taxea  place  in  Siredon  and  the  Salamanders.  In 
none  of  the  Urodda  does  any  ossification  appear  in  or  upon  the 
pnscoraooidal  or  snpra-acapular  cartilage.'  t 

■  A  supra-scapular  ossification  exists  in  all  known  iltfura.'  All  bat 
Mianmt  and  Syladaetyhu*  have  a  prsconu^d,  which  acquires  a 
aheatn  of  Ixmy  matter.  The  glenoidal  cavity  is  bounded  by  the 
pnecoraeoid,  coraooid,  and  scapula  ;  and  in  some  cases  "ftug.,  Vaety* 
mhra)  the  ossified  aids  of  tne  three  unite  and  give  rise  to  a  tri- 
radiate  suture  in  the  glenoidal  cayity,  iust  as  the  pubis,  ischium, 
and  ilium  of  most  Yertebrata  unite  in  the  acetabulum.  In  Systoma 
ffibbonim,  contrary  to  the  usual mhs,  the  prscoracoid  is  far  broader 
than  the  cwaooid  (Parker). 

Ih  the  higher  Anura,  a  median  piece,  of  ye^  variable  size,  form^ 
And  eonsistenoy,  extends  forwarda  from  tiie  junction  of  tne  prs* 
coraooida.  Mv  Parker  considers  it  to  be  an  outgrowth  from  these, 
and  terms  it  the  ifmottemum.  ^ 

The  long  benes,  both  in  the  fore  and  hind  limbs,  consist  of 'fiu 
axis  of  csrtilage,  sheathed  in,  and  more  or  less  replaced  by,  a  dl^- 
physis  of  membrane  bone.  The  extremitiea  of  the  cartilages  fio- 
,  qnently  undergo  calcification,  and  are  thus  conyerted  into  epiphyses. 
A  strong  crest  characterises  the  humerus  in  many  male  Anura. 
In  the  latter,  the  radius  and  ulna  coalesce  into  one  bone,  while  in 
all  other  Amphibia  they  remain  distinct 

In  Sirtdoi^  Oryphbranehus,  and  Mmopoma,  the  canms  contair  - 
eight  separate  Cartilages,  of  which  three— the  nuiia2<  iiUermedip.: 
and  nZnom— form  a  proximal  row ;  and  four  didaOa,  a  distal  ro.'. 
Between  these  two  series  lies  a  single  eeiUrais. 

In  Menobranehui,  there  are  otjy  sii^  carpal  cartilages— the  nlnaro 
and  intermedium,  and  the  radiale  and  radial  distale^  respsctively 
having  apparentiy,  as  Oegenbanr  suggests,  coalesced. 

In  Amphiuma  didaetylum,  the  number  of  caipal  cartilages  Is 
deduced  to  four,  and  in  ProUiu  to  three.  In  both  theae  cases  the 
two  laigest  cartilages  form  a  proximal  row. 

^  On  the  structure  of  the  skull,  as  of  whatever  else  is  known  of  the 
oTganisation  of  the  Labyrinthodonts,  the  reader  will  find  fall,  exi 
cellentiy  arranged,  and  well-digested  information  in  the  **  Report  of  the 
Committee  of  the  British  Association  on  the  Labjrlnthodonto  of  the 
Coal  Measures,"  drawn  up  by  Mr  UlMn,  BriHA  AuooiaHon  B^orU, 
1873. 

•  Parker  Oalte  SImiiditr  GurdU,  y-  <7. 
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The  Salamandrida  nsaally  have  seren  eax^  elements.  In  the 
proximal  row  there  are  two~a  radiale  and  a  coalesced  intermedium 
and  ulnare.  There  is  a  single  centrale  and  four  distalia.  These  are 
variously  ossified  until.in  Triton  cristatits  and  <ilpestris,BX\  are  os^dfied. 

No  urodele  amphibian  has  more  than  four  digits  in  the  manus, 
and  the  number  may  b«  reduced  to  three,  or  even  two  {Amphiuma 
didaetylum).  When  four  digits  are  present  the  number  of  the 
piialanges  is  ttSOally  2,  2,  8,  2. 

Among  the  Anura^  Dug^  and  Gegenbaur  have  shown  that  Bom- 
hi-nalor  and  Pelobates  have  eight  distinct  carpal  bones-rtwo  in  the 
proximal  row  (radiale,  intermedium-uluare),  nve  in  the  distal,  and 
one  between  these  two  rows.  This  last,  which  is  the  centrale,  lies 
on  the  radial  side  of -the  manns,  and  articulates  with  the  three 
radial  distalia,  much  as  the  navicular  bone  articulates  with  the 
three  cuneiformia  in  the  mammalian  tarsus.  In  Rana  eaeulenta, 
there  are  also  two  bones  in  the  proximal  xx>w,  and  the  centrale  lies 
on  the  radial  side  of  the  carpus.  But  there  are  only  three  bones  in 
the  distal  row  ;  one  large,  on  the  ulnar  side,  which  bears  the  third, 
fourth,  and  fifth  metacarpals,  and  two  smfUl  ossicles  on  the  radial 
4ide,  which,  articulate  with  the  first  and  8«con4  ipetacarpals. 

There  are  five  di^ts  in  the  manus  of  the  Anura  ;  but  the  pollex 
is  rudimentarv,  bemg  rejpresented  only  by  a  cartilaginous  or  more 
or  lesa  ossified  style.  The  second  and  third  digits  usually  have  two 
plialanges  each,  and  the  fourth  and  fifth,  three  (2,  2,  8,  8). 

The  pectoral  arch  of -the  Labyrinthodonta  is  best  known  in 
A  rehegosaurua,  where  it  presents  three  ossified  elements,  which  pro- 
bably answer  to  the  coracoid,  prsecoracoid,  and  scapula.  The  bones 
of  the  fore-limb  in  the  Labyriiithodonts  are  always  weak  relatively 
to  the  size  of  the  body.  There  appear  to  have  been  five  digits,  the 
carpus  remaining  uaossified. 

In  Proteus,  Menobranchus,  and  AmphiuTna,  the  pelvic  arch  is  not 
connected  with  any  distinctly  modified  sacral  Tertebrai  and  the. 
ilium  is  very  small.  The  pubes  and  ischia  are  represented  by  broad 
cartilaginous  nlates,  which  unite,  and  may  become  fused  together 
in  the  middle  line. 

In  Mmobrwuchua^  the  pubic  portion  of  the  pelvis  is  continued  fo^ 
wards  into  a  broad  triangular  median  process.  In  Siredon,  Meno- 
pomOf  Cryptobranchus,  and  the  Salamanders,  there  is  ft  similar 
median  process,  reminding  one  of  the  omostemum  in  the  pectoral 
arch  of  the  Anura.  It  becomes  bifurcated  anteriorly.  The  ilium 
is  always  ossified ;  and  there  are  ischial  ossifications  in  all  but 
ProUus,  On  the  other  hand,  the  pubic  region  always  remains 
cartilaginous  in  the  Urodcla. 

Hyrtl  has  shown  that  Cryptobranchus  has  no  proper  knee-joint,  the 
femur  being  united  with  the  tibia  and  fibula  by  a  solid  fibrous  mass ; 
and  that,  in  Menopoma^  the  cavity  of  the  knee-joint  is  very  small. 

The  tibia  and  fibula  in  the  Urcdtla  are  always  separate,  and  the 
.  proximal  elements  of  the  tarsus  are  not  elongated.  The  sreatest 
T- umber  of  tarsal  elements  is  found  in  Cryptobranckui  ana  i/eno-. 
'oma,  which,  according  to  Hyrtl,  have  three  cartilages  in  the  proxi- 
:  lal,  and  five  in  the  distal,  row,  while  two  are  centnd.  In  Siredon, 
the  tarsus  completely  resembles  the  carpus,  but  there  is  one  more 
distal  cartilage.  The  tarsus  therefore  consists  of  three  proximal 
cartilages  {tibiale,  intermedium^  fibulare)^  one  central  {oentrale),  and 
five  distal  {distalia).  In  the  Salamanders,  there  is  usually  the  same 
number  aqd  disposition  of  the  tarsal  cartilage ;  but  more  or  fewer 
are  ossified,  nnd  it  is  interesting  to  remark  that  the  two  fibolar 
distalia  sometimes  become  united  into  a  "cuboid." 

MenobraruJius  has  two  (or  three)  proximal,  one  central,  and  three 
distal  tar:al  cartilages ;  Amphiuma,  three  proilmal  and  two  distal ; 
Proteus,  xwo  cartilages  on  the  fibular,  and  one  on  the  tibial  side. 

SiredcTi,  Cryptobranchus,  Menopoma,  and  most  Salamanders  have 
five  digits  in  the  ms  ;  Afenobranchua,  four ;  Amphiuma,  three ; 
and  ProUus,  two.  The  number  of  the  phalanges  in  the  pentadactyle 
foot  is  usually  2,  2,  8,  8,  2.     In  Siredan,  Hyrtl  found  1,  2,  8,  4,  2. 

In  the  Anura,  the  ilium  is  greatly  elon^tod,  and  the  pubes  and 
ischia  are  flattened,  discoidal,  and  ajpplieci  together  by  tneir  Inner 
Burfaoea.  The  iUtim  and  the  ischium,  alone,  become  completely 
ossified,  send  there  is  no  prsspubic  process. 

The  tibia  and  fibola  coalesce  into  one  bone.  Two  elongated  bones 
form  a  proximal  row  in  the  tarsns,  and  are  commonly  united  by 
their  emphysial  ends  {e.g.,  Rana;  they  remain  separate  in  Rom- 
btntOor).  In  Rana  neuUnta,  the  distal  confluent  ends  of  these 
bones  (which  possibly  answer  to  the  astnunlus  and  calcaneum)  pro* 
sent  a  trMisversely  elongated  articular  aurfaise,  which  is  convex  from 
the  dorsal  to  the  plantar  side.  Between  this  and  the  proximal  end 
of  tije  second  and  third  metatarsals  lies  a  discoidal,  more  or  less 
calcified,  cartQage.  The  convex  distal  face  of  this  cartilage  articu- 
lates  with  these  two  metatarsals.  From  its  flbukr  aide  a  strong 
h^mentous  band  passes  to  the  proximal  end  of  the  fifth  metatarsal 
and  a  fibrous  plate  to  the  fibular  and  plantar  edge  of  the  fourth 
metatarsal,  so  that  the  band  and  plate  are  interposed  between  these 
metatarsals  and  the  coalesced  astragalus  end  calcaneum.  On  the 
tibial  side  of  the  discoidal  cartilage  lies  another,  which  is  elongated 
from  the  dornl  to  the  plantar  side,  and  concave  proximally.  to- 
artaculate  witii  the  tibii  side  of  the  distal  end  of  the  coalesced 
*»ttagpli»  and  calcaneom    The  inner  or  tibial  faceof  this  cartOage 


articulates  with  the  proximal  end  of  the  elongated  first  jeliit  of  the 
ealcar.  Ifs  distal  end  is  connected  by  a  strong  band  of  L^smectc-iis 
fibres,  within  which  a  nodule  of  cartilage  may  beenciose^  with  the 
proximal  ends  of  the  first  and  second  metatarsals.  The  second  jcot 
of  Uie  ealcar  has  the  form  of  an  ungual  phalanx.    * 

In  Bufo  and  Bombinator^  according  to  Gegenbanr,  the  caleat  cca- 
sists  of  only  a  single  piece. 

The  pelvic  arch  of  the  Lal)yrinthodonts  appears  to  have  contaioc-d 
a  well-ossified  pubic  elemhnt,  in  which  respect  it  difleis  from  tL&t 
of  all  other  Amphibia,  The  hind-limb^  like 'the  fore-limb,  wu 
relatively  weak.  The  tibia  and  fibula  are  distinct.  In  the  fc^ 
cases  in  which  the  pes  is  preserved  it  is  pentadactyle,  with  a  stcrt 
cartilaginous  tarsus.  ^ 

Th*  Integumentary  Organs, — ^In  all  recent  AmphiJbia,  theinteiQ- 
ment  is  remarkable  for  the  great  abundance  of  simple  follicular 
glands  which  are  distributed  through  it,  and  are  sometimes  all  c-f 
one  kind  {e.g,^  Proteus),  though  in  other  cases  two  sorts  of  sacb 
glands  can  be  distinguished  {Bona).  In  many  Anura  and  Vrcdela, 
these  glandular  structures  attain  a  greater  oom|>lieation  of  structure, 
especially  near  th^  angle  of  the  jaw,  and  oonstitate  what  axe  temxd 
the  '  *  parotoid  "  dan(U.  In  Some  cases,  the  secretion  of  these  gUi>di 
is  extremely  acrid  and  irtitattng.  In  some  Urodeia  {Proleua  eci 
.Sirtdcn),  and  in  the  tadpole,,  uei  epidermis  beoomea  modified  ta 
rdataon  with  the  tenninatioo  of  wasmey  nerves,,  in  the  head  ard 
along  the  body,  in  the  region  of  the  nerve  of  th9  latenl  line,  a."^ 
eives  rise  to  sensory  organs  of  the  same  nature  as  those  which  an 
found  in  the  lateral  line  and  the  so-called  mucous  sacs  asd  csDiij 
of  fishes.' 

In  a  few  Anura,  ossification  takes  jAmce  in  the  dorsal  iat^gmDett, 
and  this  process  may  go  so  far  as  to  give  rise  to  bon^  pistes,  wbcii 
may  become  closely  connected  with  the  spines  of  the  sDbjacer:t 
vertelne  {Brachycephalus,  Ceralpphrys).  In  the  majori^  of  the 
Peromela,  oval,  cycloid  scales  are  imbedded  in  the  tnnsvetse  fclci 
of  the  integument,  and  constitute  another  point  of  resemblanee  be- 
tween the  members  of  this  group  and  the  Laoyrinthodonts.  But  the 
rows  of  scales  are  not  confined  to  the  ventral  sorfsce,  and  tiie  scalei 
themselves  differ  in  stracture  from  those  of  the  Lab^iitiiodoata. 

In  the  Urodeia  and  Anura,  the  epidermis  is  penndicaUy  excri- 
ated. 

The  Alimentary  Organt. — ^The  teeth  of  tho  ncaaX^mfhibia 
vsLTy  a  good  deal  in  form.  In  the  UrodeUty  t^ey  are  usnaLy 
conical  and  pointed ;  frequently  more  or  less  cnnred ;  some- 
times, as  in  Anaidee,  lancet-shaped.  Siren  has  the  inrfaces 
of  the  Tomers  and  palatines  covered  with  panHel  series  cf 
small  dents  en  hr^ie.  In  Ceraiophrye,  the  bases  of  the 
teeth  are  slightly  grooved  longitudimilly.  In  Ar^ego- 
saurus,  similar  grooves  are  more  marked,  ftnd  give  rise  to 
folds  of  the  wall  of  the  t6oUL  These,  extending  inwards 
and  ramifying,  give  rise  to  the  complicated  or  **  labyrifi- 
thio"  structure  exhibited  by  transverse  sections  of  the 
teeth  of  the  typicsl  Labyrin^odonts.  Yery  ge&orally,  the 
teeth  become  ankylosed  with  the  subjacent  l^es,  and  are 
replaced  by  others  developed  at  their  oases.  In  the  Lshj- 
rinthodontSi  some  of  the  anterior  teeth  frequen%  becocie 
much  larger  than  the  rest  The  Anitru  are  remarictble 
for  the  totsl  absence  of  teeth  in  the  mandibles,  in  all  fact 
one  or  two  genera,  while  many  have  no  premaxiOary  or 
maxillary  teeth.  The  Toads  have  no  taeth^  in  the  vppB 
jaw.  Fipa  is  altogether  edentulous.  Siren^$lor»  presents 
plates  of  horn  upon  the  gingivel  surfaces  of  the  pnmazillB 
and  of  the  dentary  elements  of  the  mandiUa 

Teeth  may  be  developed  upon  the  premaadOB  snd 
maxillffi,  the  palatines,  and  the'dentpry  ai^  tha  spkciai 
elements  of  Uie  mandible;  but  they  do  not  occur  ebe- 
where,— :-the  so-called  sphenoidal  teefih  of  some  Sskman- 
ders  being  really  borne,  as  has  been  seen,  on  the  peculisriy 
modified  palatines. 

The  buccal  cavity  is  usually  spadoos,  and  the  widsly«psiited 
posterior  nares  open  into  the  anterior  part  of  it  In  the  lower  C^ 
dela,  the  branchial  clefts  lie  at  the  sides  of  the  phsiynz,  and  the 
median  aperture  of  the  glottis  is  situated  fiir  bade.  In  the  Urodeia, 
and^  some  Anura,  there  an  no  Eustachian  passages ;  bat  i°  '^■^^ 
Anura,  these  passages  have  the.  form  of  wide  recesses  lesding  oct 
of  the  phaiyn3C  In  Pipa  end  Dact^letkra  alone,  tiie  ''reesBes" 
are  converted  into  Eustachian  "  tnbM,"  which  open  by  a  eoounca 


*  Recherehes  sur  les  omans  sensitifs,  ^  »$  trowmU  dans  tepiiarm 
du  Ptotee  et  de  tAxohtf  by  B.  Bngnioa.    Tisnaapiw;,  1973^ 
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ntedlAa  ftpercore ;  torn  is  reUtivdy  wider  in  Lactyldhra.  Two 
groores  in  the  muooua  membrane  of  the  roof  of  the  mouth  pass 
from  the  EustiuihiAn  to  the  posterior  nual  apertures,  and  enclose  a 
1  jrate  space,  in  these  ^nera. 

The  tongue  is  rudimentary  in  the  lower  Urodela;  but,  in  the 
Salamanders,  it  may  be  free,  fleshy,  and  even  miishroom-shaped. 
In  Pipa  and  DaetyUthfa,  no  trace  of  a  tonsue  is  to  be  observed. 
In  Jtana,  as  in  most  Anwra,  the  anterior  end  of  the  ^ngua  is  com- 
paratively small  and  little  elevated  above  the  mucous  membrane  of 
the  floor  of  the  mouth,  but  the  posterior  end  is  produced  into  a 
free  fleshy  mass,  bifurcated  at  its  extremity.  It  is  this  free  end 
which  is  urown  forward  in  the  act  of  prehension,  the  tongue  turn- 
ing on  its  anterior  entl  as  on  a  liinffe.  Rhijtopkrynus  is  the  only 
Anuran  in  which  the  anterior  end  of  the  tongue  alone  is  free. 

In  the  males  of  many  Anwra  the  mucous  membrane  of  the  mouth 
U  produced  outwards,  oaeach  side,  between  the.  mandible  and  the 
hyoid,  into  a  sac,  which  becomes  tilled  with  air,  aod  gives  rise  to  a 
conspicuous  projection  of  the  integument  of  the  throat  in  some 
cases  these  two  sacs  coalesce  into  one. 

Salivary  glands  have  not  been  discovered  in  any  Amphibia, 

Except  in  the  Fmmulo^  the  gullet  is  short.  It  passes  into  an 
elongated  stomach,  the  long  axis  of  which  coincides  with  that  of 
the  Dody  in  the  Urodela  and  Peromela,  but  becomes  oblique,  or 
transverse,  in  the  Anura,  The  intestine  is  never  very  long,  and, 
conseauently,  iU  convolutions  are  few  and  simple.  There  is  always 
a  marked  distinction  between  the  small  and  the  lai^  intestine.  Tne 
latter  opens  into  a  cloaca,  which  receives  the  ducts  of  the  urinary 
and  gemtal  apparatus.  The  stomach  and  intestine  are  enclosed  in 
peritoneum,  and  suspended  to  the  roof  of  th»  abdominal  cavity  by 
a  mesenteric  fold.  The  liver  is  always  provided  with  a  gall-bladder. 
It  is  distinctly  bilobed  in  most  Anura;  and,  in  Pipa  and  Dacty- 
Uihra,  the  two  lobes  are  completely  separate,  tl^e  gaU- bladder  being 
attached  to  the  right  lobe.  In  the  Perometa^  the  liver  has  an  ex- 
ceptional form,  being  divided  into  a  great  number  of  small  lobes, 
arranged  in  a  longitudinal  series  so  as  to  overlap  one  another. 

A  pancreas  is  always  present ;  but  sometimes,  as  in  Bana^  it  is 
small,  and  its  glandular  substance  surrounds  the  hepatic  duct  The 
anlcen,  enclosed  in  the  mesentery,  is  elongated  in  the  Urodela  and 
PeromcUtj  rounded  in  the  Anura, 


The  Organs  of  Circulation. — THe  heart  is  contained  within 
a  pericatdiom,  the  wails  of  which  generally  exhibit 
numerous  scat- 
tered pigment  ^^^; 
cells,  and  thongh 
delicate  in  the 
fresh  sta^,  are 
apt  to  become 
tough  and  almost 
pergamentaceous 
ID.,  spirit  speci- 
mens. The  heart 
(if  we  apply  that 
name  to  the 
whole  apparatus 
enclosed  within 
the  pericardium, 
except  the  venae 
cavse),  presents  a 
series  of  five 
segments,  to 
which,  enumera- 
ting them  from 
behind  forwards,  the  following  terpas  may  be  applied: — 1, 
Themttf  venotUB  ;  2,  the  atrium;  3,  the  ventriculus;  4,  the 
pylangium  (from  wvAwv,  a  gateway,  and  dyyetov,  ar  vessel); 
and  5,  the  tytuingium.  Atrium  here  denotes  the  auricular 
division  of  the  heart,  comprising  the  right  and  left 
auridoa.  Pylangium  and  synangium,  together,  are  the 
equivalents  of  that  portion  of  the  heart- which  lies  between 
the  ventricle  and  the  anterior  wall  of  the  pericardium,  and 
which  has  been  variously  named  bulhtu,  cavtu,  and  truncus, 
arterionti. 

These  five  segments  of  the  heart  are  so  arranged,  that 
the  sinus  and  atrium  lie  on  the  dorsal  and  posterior -aspect 
of  the  organ,  while  the  others  occupy  its  ventral  and  anterior 
c^on-    Vif«wed  sideways^  in  fact,  the  heart  has  the  shape 


FkalS  —The  heart  of  Sirtdon  tMxwanui.  Lateral  Tlev'of 
the  heart  contained  within  the  perlcardinm,  the  ieft 
waa  of  the  alaaa  venosna  and  of  the  auiidea  hetnff 
remorad  t  8.  ainoa  renoana ;  /.  v.  &  Infeilor  vena  cava : 
£.«.».«.  left  auperior  rena  cara;  L.A.  left  aaridej 


it  A.  Tight  aoride ;  J^t.  aeptum  auriculonun ;  F. 
rentrlele:  T.  a.  truncua  arterloBut;  1,  3,  8,  4^  the 
aortic  arohea.  The  arrow  travenet  the  alnu-aorlcular 
apertnre.  The  aorlcalo-Tentrlcnlar  aperture  liea  to 
the  right  of  the  arch  formed  tj  the  free  edge  of  the 
acptniB. 


,-^^1. 


^.CA, 


Of  a  ;s,  ot  whicli  the  sinus  and  atnum  occupy  tha  upper, 
and  the  other  segments  the  lower  half.  But  It  aba 
always  presents, 
more  or  less,  a 
lateral  flexure, 
between  its  an* 
terior  and  poste- 
rior points  of 
adherence  to  the 
middle  line  of 
the  pericap 
dium;  so  that, 
viewed  from 
above/  it  a|>< 
proximates  the 
form  of  ar  N,of 
which  the  right 
half  is  repre« 
sented  by  the 
synangium,  py- 
langium, and' Fio.  16— Ventral  new  of  the  Mme  h«irt  contained  In  the 
vAnfri/»1a  an /I  pericardium.  it4.r.r.  right  aoperior  vena  cava.  The 
venwicie,  ana  pyUnglom  iHid  open  to  ahow  the  two  tiantterM  row* 
the  left  half   bv     o'  ^alree,  fi,  V*.    Th«  commene«mcnt  vt  the  a/n«B- 

the  atrium  and    '^^  ^'^' ^' ^-^^ 
sinus.     The  pylangium,  in  fact,  always  arises  from  th^ 
right  side  of  the  ventricle,  while  a  largfe  part  of  the  atrium 
and  of  the  sinus  very  often  lies  to  the  left  of  the  ventricle, 
the  auriculo-ventrici^- 
lar  aperture  of  the  ven« 
tricle  looking   to   the 
ieft  side  and  forwards. 
There  is  an  interest- 
ing differencci   to    be 
observed  in  the  relative 
position  of  these  seg- 
ments of  the  hear   in 
the     lower    and    the 
higher  Amphibia,     In 
Siredon,   for  example, 
the  greater  pcirt  of  the 
sinus   lies    completely 
behind    the    ventricle,  ^^^  ,,^_^^,^„  ^,^  ,,  ,^,  ^^,  ^can,  ro- 

and   tlie  Sinu-auncular     moved  from  the  pericardium ;  I*.v.  puimoniu-j 

aperture  is  situated  on    ^•'"' 

the  posterior  face  of  the  atrium,  on  a  level  with  the  posterior 
part  of  the  ventricle ;  but,  in  the  Frogs,  the  sinus  lies 
altogether  above  the  ventricle,  without  sensibly  projecting 
behind  it,  and  the  sinu- 
auricular  opening  lies  in 
the  dorsal  face  of  the 
atrium,  in  front  of  the 
level  of  the  auriculo- 
ventricular  aperture.  In 
other  words,  the  seg- 
ments of  the  heart  have 
a  less  marked  vertical 
flexure  in  the  lower, 
than  in  the  higher  Am- 
phibia,  and  more  nearly 
approach  the  condition 
of  the  embryonic  heart. 

Tn   rnrrAAnnndencA  with  F»«'  IB^The  otrlnm  of  the  aame  heart  Uto 

in  corresponaence  wiin    ^^^  ^^  ^^  ^^„^  ^p^^^^  ^^^  ^^  ^  ^^  ^^^^ 

this,  the   superior  CaVSe       the  opening  of  the  pulmonary  vein,  Av.,  and 

traverse  the  pericardium    '»»•  •'"»-«^<=«»"  -^^^'^  ^^ 

to  enter  the  sinus  near  its  posterior  end.  in  Siredon,  but 

about  its  middle  in  the  Frog. . 

The  sinus  venosus  is  a  thin  walled  sac,  which  is  relatively 
largest  in  the  lower  Amphibia  and  smallest  in  the  Fro« 
Anteriorly,  it  usuaUy  receives,  on  each  side,  one  of  the 
iwo  superior  venae  cav» ;  posteriorly,  the  sin^jle  vena  cava 
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tiifcrior  opens  into  it  But,  in  some  cases  (as  in  Meno- 
Irahchw  and  Pipa,  according  to  Mejer)  the  inferior  vena 
cava  divides  in-  '      ^ 


-  /e 


totwobrancbesy 
t«cli  of  "whicli, 
coalcaccs  'witb* 
'tlio  superior 
.ivcna  cava  of  its 
cidebeforeopen* 
iug  iiito  the 
sinus.  Thcsupe- 
lior  cavac  may 
open   into   tho 

«;i  nn«     immpf^i-Fifl.  Ww— The  Heart  of  Rema  eicti/fw^a.—Lateral  view  of  the 

,         ■"*"*™  heart  contained  within  t'le  pericardium,    fihe  lietrtha* 

•itcly  after  they  been  carcfully  drawn  to  i»caic  t>  jiru,  aa4  the  part:*  shown 

1tn»l    ♦liAVAV'ood  *>y  dissection  put  in  as  if  tlie  organ  were  tranaparent.) 

uave    irayerBeu.  s.  ainua  vcnoaua;  /.c  Inferior  Tcna  cava;  SjtJt.1.  left 

tliO      pericardi-  sopcrlor  cava;    S.vx.r,  opening  of  the  right-  saporior 

■   "V     J-.  cava;  P.V.  pulnlonnry  rein  (ita  dotted  contour  ia  seen 

UIQy  as  Ul  McnCh  through  the  left  superior  cava} ;  c,  stylo  introduced  into 

iMmu/'.h^ut  •     nr  ^'^  pulmonary  vein  and  pa&alng  into  the  lefl  anricle; 

f//T*7«wMM  ,      vt,  ^  gjyjg  Introduced  into  the  slnu-auricular  aperture  and 

tliev    may    be  pa^ulng  into  the  right  auricle  {.HA.),  whore  Its  end  Is 

alinrf  tminta  na  ^'s'^'lo  ^o  the  right  of  the  flcptum,  iRp/.    Vc  Tcntrlcnlar 

Bliorb  iruuKS,  as  cavity.    T.a.  tinncns  arteriosoSi    Ao.  aortic  arch;  a, 

in  thoFrOfTS  *  or  ligament  passing  from  the  wall  of  the  peiicordium  to  the 

cfJ  'j    '  ventricle. 

as    m    Siredon  • 

and  the  Salamanders,  the  right  cava  may  be  long  and  the 

left  short 

The  sinu-auricnlar  aperture,  by  which  the  sinus  and  the 
right  auricle  communicate^  is  small,  relatively  to  the  size  of 
these  two  cavities,  and 
has  an  oval  form.  Its 
Hps  may  be  slightly 
prolonged  towards 
the  cavity  of  the 
auricle,  but  do  not 
give  rise  to  very  de- 
Bnite  sinu  auricular 
valves. 

The  auricular  seg- 
ment of  the  heart,  or 
atrium,  is  always 
more  or  less  bi-lobed, 
the  trtmcus  arteriosus 
being    embraced    by  _     ««    „   .  ,         » »,    ».   ^  * » 

.y      ^       %  %  %  Fio.  20.— Ventral  view  of  tlio  heart  of /Ia»Ta«»ii» 

the  two  lOOeS,  one  m  tmta,  ottuiucd  in  the  same  way.  A  style  Is 
whirli  nrftiRci-**  nn  lU  P«*6«J  ihvouRh  the  aperture  wlilch  leads  from 
wmcn  projecw  on  lU  j,,^  vrntricle  into  tl.e  pylancinm;  L.A,  left 
right  side  and  the  amlclc;  i4#.  ;4o».  aortic  arches; /£.«.©.  c.  right, 
obhcrohtheleft  The     •n'l^'-*'.cl<^f^'"P^orcu^a. 

right  and  left  lob^  are  equal  in  Proteus  ;  both  lobes  are 
largo  and  sacculated  in  Siren  ;  in  Menobranchus,  the  left 
lobe  seems  to  be  large,  in  Epicrium^  the  right ;  but  many 
of  these  differences  are  pro- 
bably accidental  In  the 
Bullfrog  (Eanapipiens)  the 
two  lobes  of  the  atrial 
segment  of  the  heart  com- 
pletely envelop  the  truncus 
arierioaus,  and  become 
united  together  by  fibrous 
tissue,  which  connects  their 
walla  on  the  ventral  side  of 
the  truticus.  The  atrium 
is  usually  divided  into  two 
cavities,  of  which  the*  left 
is  wnaller  than  the  right,' 
by  a  septum,  which   ex- ^**'-^''~"'^*^*'^'^^^'^'*''*^'^'""*'^''^'''" 

^  ■%  £_  ^y  ^  p.  11  *  ed  from  abn\'c  oud  hthiiid.  The  aortic 
tenas  trom  tne  lett  wall  of  arches  seen  through  tho  auricle*.  L.p.v., 
the     OtHlim     towards"  the      ^^'-'-Icfl  and  right  pulmonary  veins. 

auriculo-vcntricular  aperture.  The  cavity  of  the  auricular 
segment  thus  becomes  divided  into  a  smaller,  left,  auricle, 
which  lies  behind  and  to  the  left  of  the 'septum,  and  a 
larger,  right,  iinricle,  to  tho  right  and  in  front  of  tho 
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septum.  In  the  Frogs,  the  septum  auricvloruv^  is  a  co!n> 
plete  partition,  containing  .muscular  fibres,  and  the  septal 
branches,  with  their  ganglia,  of  tho  canliac  nerveft^  tb* 
pneumogastric. 
It  divides  the 
auriculo- veptricu  • 
lar  aperture,  pass- 
ing from  one  au- 
riculo -  ventricular 
valve  to  the  other, 
and  ending  be- 
tween them  by  a 
free  edge,  which 
might  almost  be 
said  to  lie  in  the 
cavity  of  the  ven- 
tricle (Fig.  23). 

In  Lissotriton 
punctatvs,  and  in 
Siredon,  the  sep- 

fiim        of  ill      /«nm    1*10.  22.— The  Icftaorida  of  thehuHfrog  cBeaM^f^i*'^ 

turn.      Him  ^  cum  ^^  ^^^  ^  ^^^  ^  manner  as  to  show  tJie  s*;- -3 

plete,  ends  in  the  with  its  nerves  (»)  and  ganglia  ($r),  and  tbe  m\i^  t 

\^^^Ji.  ^t  4.V.«  ^..  to  which  it  descends  upon  tlie  free  surfaces  o:  :>3 
cavity  01  tne   aU-»    auriculo-rcntriailar valvea.  F>,  F«.    />.».  ef^-nt,    f 

ricular Seement  bv  **>»    pulmonary  -vein;    L.S.V.C  left  8U?«.Tcr  vrz. 

.  ,°        ,  .  r  cava;  F. veatricolar  cavity. 

a  free  edge,  which 

arches  over  the -auriculo-ventricular  aperture.  In  Jfr;  - 
branchus,  the  septum  is  reduced  to  little  more  ths-n  a 
wide-meshed  network  of  branched  muscular  bands,  anii  n 
Proteus,  the  existence  of  a  septum  is  doubtfuL  ' 

The  auriculo-ventricular  aperture  is  always  situated  .at 
the  left  side  of  the  posterior  end  of  the  auricular  segmeLt, 
where  the  latter  joins  the  ventricle.  In  Eajia  etcvlo':, 
and  pipiens  it  possesses  distinct,  though  short,  membrjO'=>- 
ous  valves,  the  iree  edges  of  which,  directed  towards  Ur- 
ventricular  cavity,  are  kept  down  by  fine  tendinous  filamer.:- 

The  common  trunk,  formed  by  the  union  of  the  i^ ' 
pulmonary  veins,  runs  over  tho  dorsal  wall  of  the  rfV 
venosus,  passes  between  the  two  superior  cavse,  and,  usuil"/ 
diiating,  opens  into  the  cavity  of  the  left  atiride,  eio^e 
to  the  sinu-auricular  aperture;  and,  ia  Jact,  separat  i 
from  it  only  by  the  septumi  which  continues  the  directkn 
of  the  right  wall  of  the  pulmonary  vein. 

The  vervtrictdar  segment  always  has  thidc  walls  and  a 
comparatively  small  cavity,  which  lies  in  the  anterior  biilf 
or  base  of  the  ventricle,  and  takes  a  direction  from  left  to 
right,  or  from  the  auriculo-ventricuhu^  aperture  to  that  r: 
the  truncus  arteriosus.  In  consequence  of  the  loose  nii 
spongy  texture  of  the  greater  part  of  the  thickneas  of  tLi 
ventricular  wall,  it  must  be  recollected  that  its  a{^»areiit 
cavity  by  no  means  represents  its  capacity. 

The  Pruncus  arteriosus  of  Menobranckus  is  subcjtodricJ, 
in  that  half  which  is  neareet  the  ventricle,  but,  in  the  cihrz 
half,  has  a  dilated  and  ovoid  form.  The  latter,  in  realit . , 
consists  of  the  origins  of  the  aortic  arches,  closely  unit  i 
together  (synangium),  while  the  former  subdivision  is  tie 
gateway  between  the  ventricle  and  the  great  vessels,  or  ti 
pylangium.  It  presents  two  transverse  rows  of  semiluri-- 
valves,  three  in  each  row;  the  lower  or  posterior  rowt-ei::; 
close  tcJ  the  opening  of  communication  between  the  pvh  .- 
gium  and  the  ventricle,  while  the  'Other  row  is. near  the 
anterior  end  of  the  pylangium. 

In^ire<fon(Figs.  15  and  16)  there  is  the  same  dirision  icto 
a  pylangium  proper  and  a  large  oval  bulb-like  synangrim, 
formed  by  the  united  aortic  arches.  Three  vsXreA  in  a 
transverse  row  are  situated  at  each  end  of  Ihe  pykngiuTu 
An  oblique  ridge  projects  from  the  dorsal  wal)  of  the 
pylangium,  beginning  low  on  the  left  side,  and  graduaily 
increasing  in  size,  until  it  passes  into  the  dorsal  v^ve  of 
the  anterior  row.  There  is  a  small  space  in  front  of  the 
anterior  row  of  valves,  into  which  projects  tho  poeleikr 
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free  end  of  an  obliqne.  bat  nearly  horizontal  septan^  wMck 
dividee  tlie  cavity  ik  the  aynangium.  From  this  thick  parti- 
tion thinner  septa  radiate  to  the  walls  of  the  synangium, 
which  they  thus  divide  into  five  loiigitiidinal  canals,  of  which 
that  whidi  liee  to  the  right  is  twice  as  lar^  as  any  of 
the  othera.  In  fact,  it  also  becomee  sobdivided,  further 
*  forwards,  by  a  hmgitadinal  Beptom,  and  then  there  are  six. 
canals  answering  to  the  six  aortic  Arches  which  spring  from 
the  eynanginm,  where  it  reaches  the  anterior  end  of  the 
piiricaidiam.  According  to  Kyrtl's  account,  the  pylan* 
giom  of  Cryptobranehu»  has  a  veiy  similar  structure;  bat 
the  synangiom  is  completely  split  into  two  trunlu,  each  of 
which  contains  three  canals.  _ 

This  leads  to  the  structure  of  the  tnmeu9  arterioiui 
observed  in  the  Frogs,  which  consists  almost  wholly  of  the 
pylangiom.  Three  thick  semilanar  valyee  are  placed  at 
the  ventrietilar 
Bnd  of  this  re- 
gion, and  three 
others,  also  of  on- 
eqoal  dimen8i<ms9 
at  its  synangial 
end.  A  longitudi- 
nal ridge,  with  a 
rounded,  free,  ven- 
tral edge,  projects 
from  « the  dorsal 
wall  of  the  py- 
langiom. It  IS 
thicker  anteriorly 
than  posteriorly, 
and  is^^  directed  \ 
obliquely,  so  that  I 
its  anterior  end  ' 
passes  into  the 
risht  anterior 
valve,  while  its 
posterior  extre- 
mity is  close  to  Fia  2Sv— The  heart  of  Rana  pipttm.  The  rentrtele  (F:), 
the    left    posterior     Mwtnincut  arteriosus,  and  tr 

valve.  The  ante- 
rior valves  of  the 
pylangium  (v^) 
are  much  larger 
than  the  posterior  valves;  and,  of  the  three  anterior  valves, 
that  which  lies  on  the  dorsal  side  is  the  smallest  Imme- 
diately beyond  it  is  situated  the  aperture  (p),  which  leads 
into  the  pulmonary  trunks.  In  front  of  the  pulmona^ 
aperture  is  a  wide  <Savity,  whence  the  two  great  aortic  trunks 
(AOf  A  o^y  spring.  A  tongue-like  projection  springs  from 
the  dorsal  wibJI,  and  divides  the  cavity  imperfectly.  On  the 
^  ventral  side  of  the  base  of  this  tongue  are  the  two  open- 
ings (Ca)  which  lead  into  the  carotid  trunks.  The  three 
trunks — oarotid,  aortic,  and  pulmonary — ^pass  out  of  the 
pericardium  together,  so  closely  imited  that  they  appear 
one.  1$  is  only  at  some  distance  beyond  the  pericardium 
that  they  separate, — ^the  anterior  ending  in  the  rete  miraJbile, 
which  has  received  the  name  of  the  ''carotid  gland;" 
the  middle  becoming  the  arch  of  the  aorta;  the  posteilbr, 
the  pulmo-cutaneous  artery.^ 

In  the  Peromela  {e,g.  Epicrium\  the  heart  presents  many 
singular  pecaHarities  (Fig.  24).  In  the  first  place,  it  is 
moved  back  to  a  distance  which  is  relatively  far  greater 
.'than  in  any  other  ilm^3A»&ta  and  in  most  lizards.  Next,  it  is 
extremely  elongated,  and  the  tnmeu9  arterioaus  is  relatively 
.more  prolonged  than  any  other  part  of  ihe  heart    But 


v^ 


^tmncnt  arteriosus,  and  the  aortic  tnmka  (Ao.)  ore 
laid  open  from  the  rentral  eide.  Spt,  free  edge  of 
the  aeptimi  anrlealoram ;  vK  ■emtlanar  i^alres  at  the 
Tentrlcular  end  of  the  pylangiam ;  9*.  Tolree  it  lis 
•ynanglal  eud;  &  the  septam  of  the  pylangiom; 
j\  the  apeitnre  of  the  pulmonary  trunk* ;  Cos  tiie 
apeitares  of  the  carotid  tnmka. 


*  Tbd  atructare  of  the  heart  In  th«  Amphibia  baa  T>eea  reocBtly  difl- 
cuMd  with  great  ability,  by  M.  Aimand  Sabati^v  in  bia  Jgiudet  snr  U 
UontpelUer,  1878. 
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the  relative  proportions  of  the  pylangium  and  eytengium 
are  the  reverse  of  those  which  obtain  in  the  Anurct,  The 
two  transverse  rows  of  valves  which  mark  the  boundaries 
of  the  pylangium  are  situated  close  to  one  another,  near 
the  origin  of  uie  tnmcua,  all  the  rest  of  which  is  made  up 
of  the  synangium.  A  longitudinal  pattition,  at  firsti  divide) 
the  cavity  of  the  synangium  into  two 
unequal  passages;  but,  towards  its 
anterior  end,  it  contains  four  equal 
canala  Having  reached  the  anterior 
extremity  of  the  pericardium*  the 
synangium  divides,  and  tiie^  two  pairs 
of  canals  become  independent,,  but  ^U 
closely  united,  tronks,  which  ran,  on  ^ 
each  aide  of  the  trachea,  to  alxmtiJie 
level  gI  the  gkttia.  Here  the  two  \^^/  /^:^^b^^- 
trunks  join,  and  pass  into  the  single 
arch  of  the  aorta,  which  turns  sharply 
back  beneath  the  vertebral  column. 
The  carotid  artery  is  given  off  from 
the  junction  of  the  two  trunks  with 
the  single  dorsal  aortic  arcL  Shortly 
before  the  two  trunks  join,  that  upon 
the  dorsal  side  gives  off  the  pulmon- 
ary artery.  A  single  pulmonary  vein 
opens  into  the  left  auricle;  and  it  ia 
worthy  of  notice,  that  the  auricles 
and  sinus  are  situated  as  far  forwards 
on  the  dorsal  aspect  of  the  h3art  as  in 
the  Frogs. 

As  regards  the  nuxnber  and  destination 
of  the  great  ressels  which  arise  from  the 
synangium,  great  differences  obtain  ia;  the 
different  groups  of  the  Amphibia, 

In  the  perennibranchiate  Urodda,  each 
of  the  three,  or  four,  branchial  arches  has  its 
appropriate  aortic   tnink,   which  springs 
mediately,  or  immediately,  from  the  synan- 
giom.     The  three  anterior  aortic  trunks 
supply  the  gills,  but  are  not  wholly  distri- 
buted to  them;  so  that  the  trunks  which 
unite  to  fonn  the  dorsal  aorta  are  derived 
partly  from  the  gills  and  p&rtly  come  di- 
rectly Xmm  the  ventral  aorta.     Tlie  anterior 
aortic  arch  gives  off,  on  its  ventral  side,       n 
a  hvomandibular  artcoy  to  the  walls  of  the 
oral  cavity,  which  appears  to  represent  the 
re&ains  of  the  h^oiaeon  and  mandibular 
aortic  arches,  while,  dorsally,  it  supplies       ' 
the  internal  ^tid.    The  pulm^ary  artery  p,^,^_y^„^^^^^^ 
IS  given  off  from  the  fourth  aortic  arch,  or     heod  and  tmnk  of  ^u 
from  the  common  trunk,  which  is  formed 
by  the  union  of  this  with  those  which  pre- 
cede it. 

In  Orypiobranehvs,  according  to  Hvrtl, 
three  trunks  are  given  off  on  each  side  from 
the  synan^um.  TEe  most  anterior  cor- 
responds with  the  hyomandibular  artery  pf 
the  perennibranchiate  forms.  The  second 
belongs  to  the  first  branchial  arch.  It 
gives  off  no  branch,  but  unites  with  the 
third  and  largest  vessel  to  form  a  common 
trunk,  which  unites  with  its  fellow  beneath 
the  vertebral  column,  and  gives  rise  to  the 
dorsal  aorta.  The  jposterior  aortic  arch  gives  off  the  pnlmoDMT- 
artery  (which  suppues  a  branch  to  the  alimentary  canal).  7!ntii 
the  common  trunk  a  maxillary  and  an  internal  carotid  artery 
are  supplied ;  while  a  third  branch  passes  to  the  ventral  aide  of  ue 
atlas,  and,  turning  backwards,  passes  between  the  traiisveise  process 
of  the  second  and  succeeding  vertebra;  as  a  collateral  verteln«I  aiteiy. 

In  Salamcmdra,  there  are  four  aortic  arches.  The  most  anterior 
of  these  belongs  to  the  first  branchial  arch.  It  ffires  off  a  byomai^« 
dibular  bran£  then  breaks  up  into  a  reU  mirabiU,  whence  the 
internal  carotid  artery  is  continued,  and  is  connected  bv  a  mere 
dudut  BoUUli  with  tli^  second  arch.  The  second  and  thud  ar^ca 
give  off  no  branched;  but,  along  with  the  slender  ductus  Botalli 
of  the  fourth  arch,  coalesce  into  the  trunk  which  unites  with  its 
iellow  t&  form  the  dorsal  aprta^     The  fourth  arch  gitf|i  off  1^^ 


crlrnn  glututotum.  Mn, 
uundibie ;  Hy,  bjroi^  1 
Br*.  Br*.  Br*,  branchial 
•rchca;  01  giotOa^^Jifi. 
tractiea ;  I.v.c  Im^Sfift 
veaa  cava;  f;  Tontriclol 
Au.  aoride« ;  iKxr.c,, 
La.9X  right  and  ten 
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pulmonaiy  artery,  and  a  smaller  dorsal  cutaneous  branch  (Hyrtl). 
The  pulmonary  artery  gives  twigs  to  the  stomach.  • 

It  ia  clear  that  the  posterior  trunk  of  Cryptobramehus  repre- 
acuta  the  second,  third,  and  fourth  aortic  arches  of  Salamandra;  and 
that  the  first  aortic  arch  of  Salamandra  answers  to  th,e  first  and 
■ecoud  trunks  which  spring  from  the  synangium  of  Cryptobratiehus. 

In  the  Anura  theos  are  apparently  only  two  aortic  arches;  bat, 
aa  has  already  been  observea,  each  of  them  ia  divided  into  three 
canala.  The  anterior  canal  ends  in  a  neU  mirhbiU,  whence  the 
internal  carotid  artery  proceeds,  and  it  gives  off  the  hyomandibular 
or  lingual  artery.  It  therefore  answers  to  the  first  arch  of  the 
8.tlamanders.  The  second  or  middle  canal  is  the  largest,  and  panes 
icto  a  trunk  which  runs  along  the  sides  of  the  gullet;  and  curving 
Uvckwards,  unites  with  tiiat  of  the  opposite  side  in  the  dorsal  aorta. 
i.  he  third  canal  ends  in  a  trunk  which  divides  into  the  pulmonary 
and  the  great  cutaneous  arteries,  which  latter  is  distributed  to  the 
dofsal  integument.  It  answers  to  the  third  and  fourth  arches 
in  the  R^I^Tp^^n^t^f*- 


fin.  30.— The  heart,  great  arterial  tranka.  and  tho  adjacent  principal  nerrea  of 
Rana  ttcuienta.  drawn  to  acAle.  Th«  positions  of  the  auditory  capsule  (Au.)t 
£u»tAchljm  tube  {Bu),  and  hjoldean  cornu  (Sif.),  are  indicated  dtagram- 
oiaTlcally.  L,  root  of  the  left  lung;  S.V.  sinus  renosna;  vi,  Tentrlce,  A*. 
anrlde;  TV.  A.  tmocna  arterlosos;  CO.  carotid  gland;  ty.  Ungual  artery; 
O.  carotid  artery ;  Oph.  ophibalmlc  artery.  ».  Uft  arch  of  the  aorta,  paaa* 
lag  through  the  muscular  diarhragni  to  the  anrU  {Ao.)  beneath;  fr.  Hi,  the 
transTfrae  proceaa  of  the  third  vertebra,  br.  the  brachial  artary.  9.  Pulmo- 
raumeoos  artery :  cf.  iu  cmaneoos,  p.  its  pulmonary  division.  Nerrea^-Vi. 
V:>,  V*.  flrst,  second,  and  third  dlvlaiona  of  the  trigeminal;  Vila,  VI^ 
anterior  and  posUrior  divlaloiM  of  the  portlo  dnra;  DC.,  the  gloesopharynxeal ; 
X>,  the  cuuiieooa  branch  of  the  vactui  X>,  tho  rlscvral  trook,  giving  off 
Z3,  the  cardiac.  X*,  the  patanonle.  and  X*,  the  gastric  branches:  X*,  the 
laryngMl  brancb.  SpJ.  the  Unt  cplaal  (hypogJosaal)  nerre;  Ap.//.  tbo  cat 
trunk  of  the  second  spinal  nerre^ 

In  the  Pertmela  {EpicHum)  the  two  aortic  trunlcs  which  spring 
from  the  truneut  arteriosus  would  seem  to  correspond  with  the 
•eoond  and  third  of  the  frog,  the  first  having  become  absorbed  into 
the  second.  This  ia  a  point  which  can  be  deared  up  satisfactorily 
onlv  by  the  study  of  development;  but  it  is  obvious  that  the  heart 
and  its  arches  have  undergone  greater  changes  in  this  group  than 
Inanyoftheotheia.  ^  ^  ^     ^ 

With  respect  to  the  venous  system,  it  is  worthy  of  notice  that 
tfa)  blood  returning  from  the  hinder  part  of  the  body  and  the  pos- 
t9erior  extremities  la,  in  part,  carried  to  the  kidneys,  and  in  part 
po  ired  into  a  vein  which  runs  in  the  anterior  wall  of  the  abdominal 
ca  ity,-— the  anterior  abdominal  vein.  Of  the  branches  in  which 
th  s  vein  terminates  anteriorly,  one  communicates  with  the  portal 
ve  n,  and  one  is  distributed  to  the  liver  directly.  In  the  Anura, 
ve  lous  radicles  in  the  integument  covering  the  back  of  the  hesd 
an  I  shoulders,  unite  to  form  a  great  cutaneous  vein,  which  passes 
be  '.kwards,  perforates  the  external  obliaue  muscle,  and  then  turn- 
ing abruptly  forwards,  ends  in  the  suoclavian  vein.  This  vein 
carries  away  a  large  part  of  the  blood  of  the  cutaneous  artery, 
which  accompanies  it  w  a  great  part  of  its  course. 

The  lymphatic  tyitem  has  been  most  calTGlully  studied  in 
the  frog,  where itcoMiataof  (l.)widely-diatributed  lymphatic 
capillaries,  and  sinvLBes  which  ensheath  the  blood-yessels;  (2.) 
subcutaneous  lymph  sacs;  (3.)  a  large  subvertebral  cUtema, 
enclosed  between  the  diverging  lamellaa  of  the  mesentery, 
and  placed  in  communication  with  the  peritoneal  cavity  by 
minute  openings  or  stomata;  (4.)  four  lymph  hearts,  two 
situated  close  to  the  transverse  process  of  the  third  ver- 
tebra and  two  at  the  sides  of  the  coccygeal  style.     These 


hearts  pump  the  lymph  into  the  adjacent  Teixui  As  the 
two  pairs  of  lymph  hearts  have  been  discovered  in  Triton 
and  SaUmandra  as  well  aa  in  Bama^  it  is  Drobable  Ibat 
they  are  present  in  the  Urodela  generally.  No  Ampkii  ux 
possess  lymphatic  glands. 

The  Tkymut  gland  in  the  Urodda  lies  behind  the  acgi  i 
of  the  mandible  {Triton^  Salamandra),  or  dose  to  tbc 
dorsal  ends  of  the  branchul  zxche^{Froiius,Mau>brandiuf. 
Siredon,  AmpMmma,  Mcnopoma),  In  the  Peromda  it  h^^ 
the  same  position  as  in  the  abranchiate  Urodela.  In  tie 
tadpole  tl^  thymus  occupies  a  place  similar  to  that  which 
it  possesses  in  the  branchiate  Urodela,  In  the  adnlt  frog  it 
is  to  be  found  just  behind  the  snspensorium.  The  Th^cr.d 
gland,  usually  douUe,  but  single  (according  to  Leydi.^^ 
in  Proteus,  aiways  lies  in  the  immediate  vidnitgr  fd  ti*^ 
lingual  vessels.^ 

The^Eeepiratory  Organs, — ^The  glottlB  in  the  Amphilic 
is  situated  in  the  middle  line  of  the  floor  of  the  pharynx 
In  the  perennibranchiate  Urodela^  it  u  a  very  small  bngi- 
tudinal  slit  leading  into  a  narrow  passage,  which  wideni 
into  a  chamber  into  which  the  elongated  pulmonary  s&cs 
open.  The  Urodela  and  the  Feromela  present  mere  car- 
tilaginous rudiments  of  a  larynx ;  bot,  in  thp  Anvra,  this 
structure  attains  a  great  development,  and  beoonves  the 
instnnnent  of  the  powerful  voice  with  which  many  of  tLesa 
animals  are  provided.  The  laiynx  is  lodged  in  the  angid 
between  the  two  thyro-hyals,  with  which  it  is  doeely  ccn- 
nected.  The  chief  part  of  the  larynx  is  an  annnlar  criccid 
cartilage,  with  whidi  two  atytssnoid  cartilages  are  articn- 
lated.  Membranous  folds,  or  fredy  projectmg  cartilaguh 
ous  processes  of  the  atytanoid  cartilages  {Fipa),  play  the 
part  of  vocal  ligaments.  In  Fipa  the  larynx  is  extensive] j 
ossified.  In  P^^^tfiw,  the  lungs  are  long  tubes,  dilated  at  theii 
posterior  blind  ends,  and  fixed  to  the  dorsal  walls  of  the 
abdominal  cavily- by  folds  of  the  peritoneum.  In  Triicn 
they  are  somewhat  wider  saca^  but^  in  both,  the  inner  sur- 
faces of  the  pulmonary  sacs  are  smooth.  In  ^'ereii  acii 
Salamandra,  the  walls  of  the  sacs  become  cellular,  and  in 
Amphiyma,  Menopoma,  Cryptcbranchus,  and  the  Auuto, 
the  cdlulation  acquires  a  considerable  devdopment 

In  Amphimma,  Men/opoma,  Cryptobranckus,  and  in  the 
Penmelfi,  there  is  a  distinct  trachea,  which  is  of  great 
length  in  the  PerotneUL  In  Fipa  and  Dadyletkra  thei  e  is 
no  trachea,  but  each  lung  is  connected  with  the  lazyngeaj 
cavi^  by  a  bronchua 

Tha  Renal  Organs.^^The  Iddney  is  a  more  or  less 
elpngated  oigan-^longer  in  the  Urodela  and  Peroaek, 
shorter  in  the  Anura — ^which  lies  on  each  side  cf  the 
vertebral  cdnmn,  its  posterior  end  being  dose  to^  or  er^ 
extendii^  back  on  the  dorsa)  side  of^  the  cloaca. 

In  the  female  the  efferent  ducts  of  each  kidney  vmtc . 
into  a  longer  or  shorter  common  trunk,  which  appean 
always  to  open  into  the  doaca  by  91^  apertms  dl^ct 
from  that  of  the  oviduct,  though  the  contraiy  states^t 
is  very  generally  recdved.'  In  Rana  esetUenia,  there  ess 
be  no  doubt  as  to  the  distinctness  of  the  minute  miosiy 
apertures  from  the  large  and  conspicuous  ovidncal  opemngs, 
dose  to  which  they  are  dtuated.  Hyrtl  says  of  Crir^ 
branchus — ''Ureter  ....  super  latent  doacse  desceodess 
in  coUum  allantoidis  exoneratur"  (op.  a^,*p.  84). 

In  the  male  Amphibia,  on  the  other  hand,  there  ti  t 
longer  or  shorter  duct  common  to  both  the  reml  i&d 
the  genital  products,  which  opens  mto  the  doaca  In 
the  Urodela,  the  duct  is  continued  forwards  along  the 
outer  side  of  the  kidney  to  the  anterior  end  of  tbo  ah 


>  See  Ley  dig,  Anatomitehkutoloffisclu  Unlersuekmgm  iAet.  Fiscie 
xmd  ReptUien,  1853. 

*  See,  for  example,  Stannlus,  ffandbuck  der  Aw^kOien,  pfn  ^5C>, 
251.    On  the  other  side,  compw  mine-JEdwaids^  Leeons^  i  riL  {t  ^^ 
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dominal  cavity^  and  clearly  represents  the  Wolffian  duct 
of  the  e^brya  Both  the  niinaiy  tnbuli  and  the  txua 
efereiUia  of  the  testis  open  into  this  duct.  In  Crypto^ 
hranchus  the  kidney  is  divided  by  a  constriction  into 
two  portions — a  slender,  anterior,  and  a  much  thicker  and 
longer,  posterior,  division.  From  the  latter  the  efferent 
urinaxy  canals  proceed,  and,  carving  outwards  and  back- 
wards, join  the  posterior  part  of  the  Wolffian  duct  The 
former  is  traversed  by  the  vasa  ^erenUa  of  the  testes, 
which  pass  from  its  outer  edge  to  the  anterior  portion  of 
the  Wolffian  duct,  so  that  it  resembles  an  epididymis.^ 

In  Proteus,  according  to  Leydi^  the  anterior  end  of  the 
Wolffian  duct  is  infundibuliform  and  open  ;  the  vasa  efer- 
entia  of  the  testes  open  into  the  anterior  moiety  of  the  duct, 
the  renal  ducts,  into  its  posterior  moiety.  The  numerous 
arcuated  renal  ducts  of  the  Salamanders  and  Tritons  unite 
together,  and  open  into  the  Wolffian  duct  near  its  cloocal  end. 
The  Wolffian  duct  persists  in  Bombinator  iffneua  and  JHseo- 
ffiossus  pictus* ;  but,  in  most  Anvra,  it  becomes  obliterated 
for  the  greater  part  of  its  extent,  and  the  same  canals 
serve  to  convey  both  the  urinary  and  the  apennatio  fluids 
to  the  persistent  cloacal  end  of  the  Wolffian  duct^*  which 
ordinanly  receives  the  naine  of  ureter.  The  urinary  bladder 
is  always  large,  and  is  often  bif nroatri  anteriorly. 

The  Nerwms  System.-^The  amphibian  brain  is  remark- 
able for  the  rudimentary  condition  of  the  cerebellum,  which 
haa  the  form  of  a  mere  band  arching  over  the  anterior  part 
of  the  fourth  ventridei  The  mesencephalon  is  divided 
above,  more  or  less  distinctly)  into  two  optic  lobes.  The 
cerebral  hemispheres  are  always  relatively  large,  gub<7lin- 
drical  in  the  Urodda^  but  wider  behind  than  in  front  in 
the  Annkra^  and  they  are  genendly  closely  United  toother 
by  their  inner  facea 


fM.  M.— DiMrMD  of  the  chief  ennlal  a«ryM  of  Bona  menUitU,  XL  opttei  Vf. 
pohetlci  V^,  oitlto  lunlt  V*,  superior  munUryt  V*;  tafailor  mioiUanri 
.VlIdL  VI^.  anterior  and  posterior  dirlalons  of  tlte  portto  teift;  UL  the 
gloaifritheiTBgea]  {  X  the  pnewnoRMtrlet  J\  Its  dorasl  brandi.  Ap./.The 
first  spiaal  nerve  (hjpoRloMSl).  OL  oUmcimf  nenrei  Vb.  toosMt  Mm  conn 
of  the  byold  t  Bd.  Htitlensn  gland. 

Ten  pairs  of  cranial  nerves  are  always  found^-vizL,  1, 
The  olfactory;  2,  optio;  3,  oculomotor;  4,  pathetic;  6, 
trigeminal;  6,  abducens:  7,  portio  dura;  8,  auditory;  9, 
glossopharyngeal;  10,  pneumogastrio.  llie  hypoglo^al  is 
always  an  extrsrcranial  nerve. 

1.  The  olfa/iory  is  usually  a  rounded  corc^  not  dilated 
at  its  anterior  end.  Fischer  has  observed  it  to  arise  by 
two  roots  in  Fvpa. 

2.  The  optio  nerves  are  attached,  as  usual,  to  the  floor  of 
the  thalamencephalon.     Fischer^  found  no  ^^hijupng.  in 

'  Siredon  or  Mmobranchus,    Dr  Humphrey  found  none  in 

1  Schmidt,  Goddard,  and  Van  d«r  Hoeran,  AantsdoMngm  oner  ds 
Anakmie  vcm  <iai»  OrypUtbrcmehms  japonieus, 

*  AeeoidiugtoVoiiWIttieh.  "BaitrXgesormorphologlBelMiiiiBdUe^ 
toIogiflcbaD  JB^twlekdimg  der  Ham  and  GaachlechtawerlBange  dar  nack- 
ten  Amphibian,**  ZHUehrift/^  JTisamsdiaflUBhe  Zoologi^  bd.  iv, 

*Anatomi»eksAbhemdkmgmi^^iaiif^Si!^ 


Orpptobranehut ;  but  sections  of  the  brain  are  needful 
before  the  actual  absence  of  the  chiaama  can  be  conaiderod 
to  be  satisfactorily  proved. 

3.  The  oculomotor  nerve  remains  distinct  from  the 
trigeminal  in  most  Avq)hibiaf  but  its  branch  to  the  superior 
rectus  muscle  appears  to  coalesce  with  the  orbito-nasal 
division  of  the  fiftii  in  Salamandra  terrcstris  (Fischer). 

4.  The  pathetic  nerve  remains  distinct  in  Siredon  and 
Cryptobran^Ms,  and  in  the  Anura;  but  in  Salamandra  ter- 
restris,  Fischer  found  that  the  superior  oblique  muscle  waa 
supplied  by  a  branch  from  the  orbito-aasai,  with  which, 
therefore,  tiie  pathetic  had  probably  coalesced. 

5.  The  trigeminal  gives  rise,  aa  usual,  to  a  Qasserian 
ganglion ;  and  this  ganglion  remains  distinct  from  that  of 
the  seventh  nerve  in  ill  the  Urodela,  though  united  widi 
it  by  a  commissural  band,  which  appears  to  answer  to  the 
nemts  petrosus  superficiaUs4n%nor  of  the  higher  Vertebrata, 
In  the.idUitcra,  on  the  contrary,  the  two  ganglia  are  closely 
approximated  {Pelobates,  £ombinator)\  or  confounded 
together '(i^^ma,  Hyla,  Bt^fo)  in  the  adult,  though  they  are 
distinct  in  the  tadpole.  The  orbito-nasal,  or  first  division 
of  the  trigeminal,  is  always  separated  from  the  second  and 
third  divisions  by  the  asoending  process  of  the  suspen- 
Borium,  when  this  structure  is  present.  It  supplies  the 
tentacles  of  the  Feromela.  In  the  tadpole,  and  in  some 
Urodela,  a  cutaneous  branch  to  the  dorsum  of  the  head  is 
given  off  from  the  fiftL 

6.  The  abducens  is  distinct  from  the  trigeminal  in  Sala- 
mandra and  JBufo,  but  coalesces  with  the  Qasserian  gan 
glion  in  Bana,  Fipa^  and  most  Anvra. 

•  7  and.  8.  The  portio  dura  and  portio  motftf.  arise  by  a 
ooinmon  trunlL,  from  which  the  portio  dura  soon  separates, 
and  either  forms  a  distinct  ganglion,  as  in  the  Urodela. 
and  Peromeloy  or  fuses  with  the  trigeininaL 

9.  The  ganglion  of  the  glossopharyngeal  nerve  appears 
to  coalesce  with  that  of  the  vagus,  and  the  roots  of  the 
two  nerves  pass  out  of  the  same  foramen  in  all  the  Amphibia 
except  Siren^  where,  according  to  Fischer  (op  ctt.,p .  1 47),  the 
nerve  leaves  the  skuU  by  a  distinct  aperture,  dose  in  front  of 
that  for  the  pneumogastric,  and  forms  a  ganglion  of  its  own. 

.J.Q.  The  vagta-ox pneumogastric,  in  the  perenmbranchiate 
Amphibuif  supplies  the  second  and  third  branchia,  and  the 
cn^larts  muscle ;  gives  off  cutaneous,  laryngeal,  cardiac, 
pulmonic,  and  gastric  branch^,  and  sometimes  as  many  as 
three  cutaneous  branches,  one  of  which  runs  along  the 
junction  of  the  dorsal  and  ventral  muscles  to  the  lunder 
part  of  the  body.  These  lateral  nerves  of  the  pneumo- 
gastrio eziBt  also  in  Menopomaf  Amphiuma,  and  Triton,  and 
in  tadpoles ;  but  appear  to  be  absent  in  Salamandra  ter* 
restris  and  in  the  adult  Anura  (Fischer,  Lc)  These, 
however,  possess  a  cutaneous  branch  of  the  vagus,  which 
accompanies  the  cutaneous  branch  of  the  pulmo-cutaneous 
artery,  and  is  distributed  more  or  less  widely  to  the  dorsaJ 
integument  of  the  head  and  trunk. 

Fischer  considers  that  a  fine  nerve,  arising  lower  down 
than  the  vagus,  and  distributed  to  the  abductors  of  the 
head  in  Ptpo,  is  to  be  regarded  as  an  oecetforiiM;  But,8eeing 
that,  in  the  Amphibia  generally,  the  motor  nerves  of  the 
larynx,  and,  where  a  cucullaris  exists,  the  nerves  of  that 
muscle  also,  are  supplied  from  the  pnenmogastriiv  ^o 
question  of  the  presence  or  absence  of  an  accessorius  seema 
to  reduce  itself  to  this :  Does  the  pneumogastric  receive 
nerve  fibres  arising  from  the  sides  of  the  medulla  oblongata 
and  spinal  cord  between  the  roots  of  the  spinal  nerves  t 
And,  as  it  certainly  does  not,  the  o/ccessorius,  as  it  exists 
in  the  high^  Vetitbrata^  must  be  admitted  to  be  absent  in 
Amphibia.  . 

in.  most  Amphibia^  the  first  cervical  nerve  haa  the  db* 

Aooordin^  to  Btanniwy  Hemdbiuht  pw.  IfiOC 
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iribation  of  tlie  hypoglossal;  in  Mencfyrajichus,  however, 
the '  corresponding  nervous  supply  ia  furnished  by  the 
second  and  third  cervical  nerves, — the  first  spinal  nerve, 
in  this  genus,  perforating  the  sides  of  the  body  of  the 
atlaSy  and  being  distributed  to  a  muscle  which  passes  from 
this  vertebra  to  the  occiput  (Fischer,  /.c,  p.  158).  In 
Pipa  the  hypoglossal  is  furnished  by  the  second  cervical 
oerve ;  in  Salamandra,  by  the  first  and  second.  There  is 
uo  trace  of  any  suboccipital  nerve  in  the  Amphibia  ;  and 
asi  in  the  absence  of  this  nerve,  the  first  spinal  would 
appear  to  answer  to  the  second  cervical  of  the  high^  Verte- 
6ra(a,  the  fact  that  it  takes  the  place  of  the  hypoglossal 
becomes  very  perplexing. 

In  the  Anura  {Rana)  the  sympathetic  is  represented  by 
a  double  chain  of  ^nglia',  situated  at  the  sides  of  the  aorta, 
and  receiving  branches  from  the  anterior  divisions  of  the 
spinal  nerves.  It  appears  to  be  continued  in  the  skull  by 
commissural  cords  which  pass  forwards  on  the  inner  side  of 
the  auditory  capsule,  and  connect  the  ganglion  of  the 
!  vaguR  with  thai  of  the  trigeminal 

The  Organs  of  the  Higher  Senses. — ^The  nasal  eacs  are 
elongated  in  ProUus^  Henobranchus,  and  Siren,  and  not 
covered  by  nasal  bones  or  aUnasal  cartilages.  In  the  other 
Amphibia  they  are  broader,  and  enclosed  by  cranial  carti- 
lages and  ossifications.  The  olfactory  mucous  membrane 
is  variously  folded;  and,  in  Rana,  some  of  these  folds  are 
supported  by  ingrowths  of  the  anterior  cartilaginous  wall 
of  the  nasal  chamber. 

In  Proteus  the  eye  is  completely  hidden  by  the  contSnoa- 
tion  of  the  unaltered  integument  over^  it,  and  the  organ  of 
vision  is  almost  as  much  obscured  in  the  PeromeUu  In 
the  other  perennibrancliiate  Urodela,  and  in  Pipa,  the  in- 
tegument covering  the  eye  forms  a  transparent  cornea,  but 
there  are  no  eyelids.  The  abranchiate  Urodela  have  an 
upper  and  a  lower  lid;  and,  in  the  higher  Anura,  the  lower 
lid  becomes  transparent,  and  is  usually  regarded  as  a 
membrana  nictitans^  as  it  is  provided  with  a  peculiar  motor 
apparatus.  In  the  Anura^  the  eye  possesses  not  only  the 
ordinary  four  recti  muscles  and  the  two  obliqtU,  but  there 
is  a  retractor  buLbi.  The  Frogs  and  probably  other  J  nitro, 
possess  a  Harderian  gland ;  but  no  lachrymal  gland  has 
been  observed.  The  sclerotic  may  be  chondrified,  but  it  is 
not  ossified     There  is  no  pe<ften. 

With  regard  to  the  organ  of  hearing,  thei  Inembranous 
labyrinth  is  enclosed  between  the  pro-otic  bone,  in  front, 
and  the  representatives  of  the  opisthotic  and  epiotia  (usually 
confounded  with  the  exoccipital),  behind.  The  fenestra  ovalis 
always  occupies  a  space  in  the  line  of  junction  of  the  pro- 
otic  with  the  posterior  ossification,  whether  it  be  occupied  by 
a  broad  unossified  space,  as  in  Afenopoma,  or  the  two  bones 
be  ankylosed  together,  as  in  Siren,  Triton,  and  old  Frogs. 
The  stapes  is  more  or  less  ossified,  and  its  outer  face  is 
frequently  provided  with  a  styliform  appendage,  in  the 
Urodela,  In  the  Urodela  (which  have  no  tympanic  cavity), 
a  ligament  passes  from  the  stapes  to  the  suspensorium,  and 
there  is  no  columella  auris.  The  like  absence  of  columella 
auria  and  of  a  t3rmpanum  obtains  in  several  Anur<L  Dugfcs 
states  that  the  columella  is  wanting  in  BombincUor  and' 
Pelobates^  (Recherches,  p.  41),  and  the  absence  of  the  colu- 
mella auris,  as  of  the  tympanum  and  Eustachian  tubes, 
has  since  been  noticed  in  Telmatobins,  Phryniscus,  Atelopus 
varius,  and  Brachycephalus  ephippium  (Stannius,  op,  cit., 
p.  61).  In  the  higher  Anura,  there  is  a  complete  tym- 
panum, with  Eustachian  tubes,  and  a  columella  auris, 
which  extends  from  the  stapes  to  the  viembrana  t^pani. 
The  tympanic  membrane  is  either  quite  similar  to  the  rest 

r«UAatc8^  bo^wer,  has  an  extremely  minute,  ossified,  columella 


of  the  integument  or  markedly  different  from  it  In  book 
genera  {e,g.  Bona),  the  tympanic  membrane  is  set  ia  a 
frame  of  cartilage.  In  Pipa  and  Dactyleikra,  thb  Eoata. 
chian  tubes,  as  already  remarked,  have  a  common  openiDg, 
and  the  columella  is  very  peculiar.  Beceni  investigaticni 
make  it  probable  that  the  Amphibia  possess  a  rudimentary 
cochlea.^  Whiether  the  opening,  wb  Ich  in  the  Fiogs  has  beta 
described  as  a  fenestra  rotunda^  is  really  of  that  nature,  ii 
doubtful 

The  Reproductive  Or^afw.-— The  ovana  and  testes  are 
attached  to  the  dorsal  wall  of  the  abdominal  cavity,  m  the 
immediate  vicinity  of  the  kijlneys,  by  the  mesoarial  a&d 
mesorchial  folds  of  the  peritoneum,  which,  invest  theoL 

The  ovaria,  when  fully  developed,  become  hollow,  and  in 
the  Anura  their  internal  cavities  may  be  divided  by  septa. 

The  oviducts  are  long,  usually  more  or  less  convoluted, 
tubes,  which  open  posteriorly  into  the  doaca;  ^whikj  ante- 
riorly, their  funnel-shaped  aperture9  lie  in  the  anterior 
part  of  the  abdomen,  sometimes,  aa  in  the  Frogs,  as  far 
forward  as  the  root  of  the  lung.  Thdr  walls  are  glflAdalar, 
and  secrete  a  viscid  substance  which  invests  the  ova  in  thdr 
passage^down  the  oviduct 

In  the  male  Urodela,  the  persistant  WolfiSan  duct,  al- 
ready mentioned,  occupies  the  position  of  the  ovidact  in 
the  female,  and  the  vasa  efferentia,  after  traversing  the 
kidney,  open  into  it  This  duct  persists  in  Bombinaijr 
igneus  and  Discoglossus  pictus  ;  but  in  the  mate  Aiimt^  m 
general,  the  greater  part  of  it  is  obliterated,  only  so  much 
remaining  as  plays  the  part  of  ureter  and  vom  deferen-i. 
In  the  Urodela  accessory  glands  open  into  the  cloaca,  ani 
in  Triton  there  is  a  rudunentary  copulatory  papilla.  Scm? 
female  Urodela  are  provided  with  feceptacula  seminis.  Ia 
the  terrestrial  Salamanders  and  in  tne  anurous  RhinoderPti 
Gayi  the  young. are  developed  within  the  dilated  oten::e 
terminations  of  the  oviducts.  In  Pipa  the  eggs  are  deposited 
on  the  back  of  the  female,  and  the  integument  grows  up 
round  each,  and  encloses  it  in  a  ceU  in  which  it  undergoes 
its  development  -  In  some  tree-frogs  {Nototrema  and  Of  u- 
Uuodelphys)  the  eggs  are  received  mto  a  sort  of  marsup:^ 
pouch  formed  by  an  up-growth  kA  the  margins  of  the  dors:il 
integument,  which,  when  complete, has  a  small  posterior sper- 
ture.  On  the  other  hand,  it  is  the' male  Alytes  obstetrical* 
which  twists  the. strings  of  eggs  laid  by  the  female  tqulC 
his  hind-legs,  and,  thus  cross-gartered,  retires  into  aedcsi  n 
until  the  youngs  are  ready  to  be  hatched,  when  he  resons 
to  the  water  in  which  the  tadpoles  are  to  perfonn  tbeii 
further  metamorphoses. 

Development  of  the  AmpMbia. — ^The  yelk  of  the  ovum  imderg<:<s 
complete  division,  in  which  respect  the  Ampkibia:  agree  rfith  tb 
Pharyngobranchii,  MarsipobranchU,  and  Uamm^lia,  and  difer 
from  other  Vertebrata;  though  it  must  be  remeitibaed  tfcat  the 
process  of  yelk  division  in  tiie  OoMoidei  and  D^nai  is  not  yit 
known. 

Except  in  some  viviparons  species,  the  embrvo,  wl\^  liatcbei  is 
pisciform  and  apodal;  and  three  pairs  of  external  ^Is,  which  beean« 
more  or  less  branched,  are  developed  from  the  first,  eeoood,  ici 
third  branchial  arches.  In  the  larval  Triton  a  very  singnlsr  elf)cnts>i 
appendage  makes  its  appearance  on  each  side  of  tiie  head,  innoct 
or  the  branchiae  ;*  and  in  the  tadpole  two  eminences  of  the  rentn^ 
ititegument,  with  glandular  terminal  faces,  are  developed—ciK  ci 
each  side  of  the  middle  line,  behind  the  month.  The  Isirs  d 
Dactyluhra  have  two  long  teiitocles  attached  near  the  aagle  of  ti^< 
TTiouth.  An  opercular  fold  of  the  integument  grows  back  mm.  ti'h 
hyoidean  arch,  and  the  two  are  connected  by  a  free  fold  of  the  s^ib* 
<7ular  integument  The  limbs  make  their  appearance  as  buds  frtr. 
the  sides  of  the  body,  the  anterior  pair  appearing  first.  The  anter. . 
limbs  attain  a  considerable  size  before  the  postenor  pair  andenlcFtrTi 
in  Triton;  but,  in  the  Frogs,  the  postenor  limbs  grow  mneh  fastci 
than  the  STiterior,  which  long  remam  inconspicuous  and  hidde:^ 

In  the  Urodele  larv®,  teeth  are  very  early  developed  in  the  pr> 
maxillary,  maxillary,  vomerine,  palatine,   aplenial,  and  de&tan 


*  See  HasM,  Die  vergUichendeAiiatOMiedeshmUigen  OdtSfvr^Mi, 

Leipsic,  1873. 

*  The  larval  Siredon  has  no  such  hyoidean  <f )  appends^ 
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rBgfo&i ;  Aod,  indeed.  In  Triion  and  Sinthn,  tha  teeth  precede  the 
ooireipondinff  bonei,  which  aiiae  by  the  osaification  of  tne  mooooB 
membrane  about  the  bases  of  the  toeth ;  and  there  are  no  labial 
cartii^gras,  and  no  hornr  labial  papille,  or  beak-like  armature  of  the 
iaw.  The  abdotnen  is  slender,  in  accords  nee  with  the  breyity  of  the 
intestine,  and  the  little  anirbal  ia  altogether  camivoroua. 

In  the  Jntara,  on  th^  other  hand,  teeth  are  pot  developed  until 
a  later  stage. '  A  pair  of  cartilages  appear  in  the  ro^f  of  th^  mouth 
in  front  of  the  ends  of  the  trabecula  ("rostrntua  Mupirieun,' 
Dugte  f  "upper  labials,**  Parker),  and  another  pair  opposite  them 
("rvBtrauK  mfhiturs,"  Diigte  ;  "lower  labials.  Parker);  and  the 
•pitheliun  of  the  mucous  membrane  covering  them  becomes  con- 
verted into  an  upper  and  a  lower  brown  l^om^  toothed  plate,  having 
some  reserablanca  to  the  beaks  of  a  Chelonum.  The  curtain-like 
lipa.  which  surroond  the  oral  aperture,  are  also  beset  with  homy 
papillae,  which  call  to  mind  the  corneous  teeth  of  the  Maraipo- 
onnchii.  The  abdomen  is  swollen  and  almost  globular,  and  lodges 
a  lonff  and  spirally-coiled  intestine.  The  aniinal  is*  herbivorous^ 
thoujp  it  does  not  despise  animal  food,  even  in  the  shape  of  the 
weaker  members  of  its  own  family. 

The  space  allotted  to  this  article  does  not  allow  the  details  of  the 
development  of  the  AmphiHa  to  be  even  sketched  ;  but  attention 
may  be  directed  to  one  or  two  of  the  more  important  points. 

The  skull  presents  some  singular  differences  in  the  course  of  its 
development  in  the  Urodsla  {Triton,  Sirtdon)  and  the  Anura  {Runa, 
AlyU$)  respectively.  In  the  former,  the  mandibular  and  trabecular 
ardies  become  connected  only,  at  their  dorsal  ends,  by  the  pedicle  of 
the  mandibular  arch ;  the  pterygoid  arch  is  developed  late ;  and  the 
mandibular  arch  appears  to  give  rise  to  no  orbital  nrocess.  In  the 
latter,  the  mandibular  and  trabecular  arches  not  oni^  unite  at  their 
dorsal  ends  by  the  pedicle,  but,  at  a  very  early  penod,  the  mandi- 
bular areh^is  united  with  the  afitorbital  process  of  the  trabecule ; 
and  the  pterygoid  grovrt  pari  passu  with  tnefubsequent  divergence 
of  the  mandibular  and  the  trabecular  arches.  A  large  oVbital  pro- 
cess is  defvalospd  from  the  mandibular  arch. 

In  the  l/toaela,  the  hyoidean  and  branchial  apparatus  consists,  at 
first,  of  elonnted  cartilaginous  hyoidean  comua,  united  witi^  a 
median  chondrifi cation;  which  represents  the  basihyal  and  basi- 
branchial  piecea,  to  which  Ust  two  cerato-branchials  are  attached. 
The  first  oerato-brandiial  is  continued  dorsally  into  the  first 
epibranchiial,  while  the  second  oerato-branchisi  supports  the  other 
three  epibranchials.  As  the  development  of  the  Triion  proceeds, 
the  hyoidean  arch  becomes  connected  with  the  suspensonum,  and 
with  the  stapes,  by  ligament  The  second  bssi-branchial  ossifies, 
detaches  itself  from  the  first,  and  lies  as  a  forked  bone  in  front  of 
the  larynx ;  and  onlv  the  two  cerato-branchials,  with  the  first  epi- 
branchial,  remain — tne  rest  of  the  branchial  appsiatus  disappearing. 
In  the  Amtra,  the  hyoidean  arches  are,  at  an  early  period,  very 
thick,  and  relatively  short,  and  are  articulated  with  the  suspensoria. 
A  relativriv  broad  and  abort  cartilage  repreaenta  the  basihyal  and 
basibranchial,  and  ab  the  sides  of  this  are  two  very  ^road  cartilaeeSf 
which  correspond  with  the  two  cerato-branohials,  inasmuch  as  their 
dorsal  edges  Dear  the  four  epibranchial  cartilages.  As  the  tadpole 
grows  ol&r,  the  hyo-branchial  apparatus  becomes  more  like  that  of 
the  Urodele  larva^  the  hyoid.arch  elonsating  into  a  slender  rod,  and 
the  two  cerato-branchials  becoming  oistinct  The  basibranchial 
region  of  the  median  cartilage,  which  unites  the  cerato-branchials 
rentrally,  becomes  forked,  and  the  processes  which  form  the  fork 
oaaify  and  become  the  thyro-hyals,  which  therefore  would  seem  to 
correspond  with  the  os  ypsihidM  of  the  UrocUla,  Finally,  the 
extreme  dorul  end  of  the  hyoidean  arch  detaches  itself  firom  the 
■uspensorium,  and  enters  into  close  union  with  the  periotic  capsule, 
from  the  outer  wsU  of  whlcli  the  calimulla  auris  is  developed.^ 

Th«  Didributipn  of  ihs  Amphibia. — Darwin  has  pointed  out 
{Oriffin  of  &MM«s,.p.  860)  that  Amphibia  are  met  with  on  no  islands 
but  New  Zttdand,  New  Caledonia,  the  Andaman  Islands,  and 
perhaps  the  Solomon  Islands  and  the  Seychelles.  "This  ^neral 
absence  of  frogs,  toads,  and  newts  in  so  many  true  oceanic  islands 
cannot  be  accounted  for  by  their  physical  conditions;  indeed,  it 
aeems  that  these  are  peculiarly  fitted  for  those  animals,  for  frogs 
have  been  introduced  into  Madeira,  the  Azores,  and  Mauritius,  and 
have  multiplied  so  as  to  become  a  nuisance.  But  as  these  animals 
and  their  spawn  are  immediately  killed  (with  the  exception,  so  fax 
as  is  known,  of  one  Indian  species)  by  sea- water,  there  would  be 
great  difficultv  in  their  transportal  across  the  sea,  and  therefore  we 
can  see  why  tney  do  not  exist  in  striuLly  oceanic  islands." 

Leaving  the  uceanio  islands  aside,  the  distribution  of  the  Am-» 


*  See  the  Memoirs  of  Dugis  and  Parker,  already  cited,  for  the 
details  of  these  metamorphoses.  The  account  given  by  Mr  Parker  of 
the  modifications  of  the  dorsal  extremity  of  the  hyoidean  arch,  how- 
ever, does  not  accord  with  the  results  of  the  present  writer's  later 
luTeAtlgations.  No  ooalesoenoe  of  the  hyoidean  with  the  mandibular 
arch  takes  place ;  and  the  .^'aupra-hyo-mandibular'*  haa  aalhing  (o 
.4^vith  the  tolumilla  auris. . 


phibia  is  world-wide,  bat  the  dlflTerent  iffOops  art  Vwy  Itlnarkably 
localised. 

The  Urodela^  for  examf>la,  areHmited  not  onlj  to  the  arctogisal 
province,  but  to  the  temperate  parts  of  that  province;  and,  in  curi- 
ous correspondence  with  the  Ganoid  fishea,  their  'hf  adqoarters  are 
in  North  America.  Siren,  A/imofrraiKAus,  Amphiuma,  Mmopoma, 
Dicampiodony  IfertdiOt  Anaidei,  DemKfnathus,  BatracKoitepi,  Utmi- 
dactylua,  and  PUthodon  are  exclusive! v  North  American;  and  the 
majority  of  species  of  AmbiyHcma  and  Speltrpen  appertain  to  that 
region,— ^mMyi^oma  being  represented  in  North  Asia,  and  Sp»lerpet 
in  the  drcum-Mediterranean  area.  Triion  alone  is  spread  or«r 
the  whole  temperate  arctogseal  area.  Salamandra^  Plturodelts, 
BradyhaUt,  Ckiogloami,  and  Salamandrina  are  confined  to  Kuroii* 
and  North  Africa.  The  singular  Salamandra  atra  is  limited  to  tn« 
Swiss  and  Austrian  Alps,  ProUus  to  Camiola  and  Carinthia.  Koiir 
gcnera~J?2/tpMo/oiMa,  l$odaetylivm,  Onychodadylus.  and  JRanodon — 
are  confined  to  North  Asia ;  and  Oryplobranchus,  if  it  be  a  distinct 
gonus,  is  limited  to  Japan. 

If  the  distribution  of  the  Urodela  calls  to  mind  that  of  the  Ganoid 
fishes,  that  of  the  Per<mula  is  rather  comparable  to  the  distribution 
of  the  Tapirs.  Of  the  four  genera,  Sipfumops  and  Rhinatrema  are 
exclusively  inhabitants  of  the  hotter  part  of  the  Austro-Columhian 
province— as  are  the  great  number  of  the  species  of  CcBcilia:  but 
the  remaining  apecies  of  that  genua  are  East  Indian,  and  Epicnwn 
is  confined  to  Java  and  Ceylon. 

In  strons  contrast  with  the  foregoing,  the  Anwra*  are  of  world- 
wide distribution,  being  abundanUy  represented  in  all  the  great 
provinces.  A  great  prei)onderance  of  the  genera  and  specie,  now- 
ever,  are  Austro-Columbian,  the  Anura  having  their  headquarters 
in  South  America,  as  markedly  as  the  Urndcla  have  thmrs  in  the 
northern  division  of  that  continent  North  America,  in  fact,  is  poor 
in  Anura,  having  only  three  peculiar  genera,  vis.,  Seephtnput, 
Acris,  and  Pieudeterisj  while  the  rest  of  northern  Arctogtea  nas  6ve, 
vi2.,  PelodyUs,  Discoplosnu,  AlyUs,  PelobaUs,  and  Btmbinator, 

The  genus  Rama  itself,  however,  is  characteristics lly  arctogsal, 
having  only  a  single  species  in  the  Mexican  borderlai)d  of  Austro- 
Columbia,  and  none  in  Australia.  Rana  eseuUnla  extends  from 
Prance  to  China  and  Japan,  and  from  North  Europe  to  Tunis. 
Rana  Umporaria  covers  even  a  larger  ares,  as  it  occurs  in  the 
British  Islands  and  in  North  America,  as  well  as  in  North  Asia  and 
Japan. 

The  Austto-Columbian  region  not  only  presents  the  greatest 
number  of  species,  but  among  them  are  some  of  the  most  lingular 
forms,  such  as  Pmidit,  Ctralophryi,  BraehyeepJudtu,  Rhinodertna, 
Bitgystoma,  Otilophut,  NoMrema,  Opisihodelphys,  RhinopkrynuM,  • 
and  Pipa;  in  which  respect  the  South  American  Anura  run  parallel 
with  the  birds  of  the  same  region.  And,  as  is  seen  in  other  cases, 
the  near^t  allies  of  man^  of  uese  singular  forms  are  to  be  found 
in  Ultra-Saharal  (iEthiopic)  Africa,  B.g.,  Bemisus  {Braehycqthalus), 
Brevieept  {EngysUnna),  baetyUUira  (JK;m).  It  is  remarkable  that 
Pseudqphryru,  which  is  closely  allied  with  the  iEthiopic  Hemisus 
and  the  Austro-Corumbian  Btachyuphalut :  and  CTulyaobalraehus, 
which  is  similarly  related  to  the  ^thiopic  Brevicepsuid  the  Austro- 
Columbian  Bnayiioma,  are  Australian. 

The  Australian  region  is  remarkable  for  the  absence  of  the  genera 
Rana  andjJTt^o,  which  occur  everywhere  else ;  and  for  the  occurrence 
of  Oygtignathus,  which  is  an  Austro-Columbian,  North  American, 
and  Ethiopian  form,  but  does  not  occur  in  India.  If  it  were  not  for 
its  tree-frogs,  Australia  would  be  poorer  in  Anura  than  Europe  is. 

These  Anwra,  modified  for  arboreal  life,  or  "  tree-frogs,"  are  repre- 
sented in  all  the  distributional  province— the  genus  Uyla  having 
its  chief  sejat  in  Austro- Columbia,  and  extending  thence  over  North 
America,  Europe,  North  Africa,  Western  and  Eastern  Asia,  and 
Australia,  but  not  into  India  or  Ultra-Saharal  Africa,  in  which 
other  forms  of  the  same  group  are  met  with. 

The  British  Islands-  oossess  the  following  species  of  A  mpkibia  .- 
—Rana  temporaria,  By}o  vulgaris,  B.  calamila,  Triion  erislatua,  T. 
Bibronii,  lAssotrilon  pundatus,  L.  palmipes. 

OeologiccU  Disiribution. — No  fossil  Peromela  are  known.  Anura 
occur  in  the  Miocene  deposits  of  France  and  Germany.  The  best 
preserved  forms  belo^ig  to  the  genera  Palaevbalrachus  and  LaXonia, 
and  occur  in  the  schists  .of  (Eningen  along  with  their  tadpoles. 
They  possess  maxillary  teeth,  and  present  no  important  difforences 
from  existing  Anura,  except  that,  in  PaloeobatracKus,  the  sacral 
vertebra  has  coalesced  with  the  two  preceding  vertebra,  while,  in 
existing  forms,  only  one  of  the  prae -sacral  vertebre  is  known  to 
become  confluent  with  the  sacraL  Urodsla  also  occur  In  the  same 
Miocene  deposits.  Of  these  the  famous  Andrias  SchsucKuri  is  very  « 
closely  allied  to  Menopoma  and  OryjAobrandius,  while  other  formn 
appear  to  be  generically  identical  with  Triton  and  Salamandra. 
The  singular  gnnus  Orlhophysis  presents  a  good  deal  of  resemblance 
to  ProUus,  but  appears  to  have  possessed  no  limbs. 

The  older  Cainosoic  and  the  upper  and  middle  Mesozoio  forma- 
tions have  yielded  no  Amphibia,,     A  doubtful  form,  Rhinosaurus, 


*  See  Dr  Ofintfaei's  valuable  Cataloffus  V  ^  Batraehia  salientta. 
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occurs  io  the  Lias  of  Simbirsk.  I  u  the  earliest  Mesozoic  deposits — the 
Tria.% — and  in  the  later  Palaeozoic—the  Permian  and  the  Carboni* 
feroos  formations,  Amphibia  occur,  sometimes  in  great  abundance. 
Id  the  Trias,  they  have  been  found  id  greatest  oumVrs  in  Germany, 
while  the  Carboniferous  formations  have  furnished  the  lar^t  supply 
in  the  British  Islands,  Germiiny,  and  North  America.  It  is  inter- 
esting to  observe  tliat  the  last-named  region  has  recently  yielded 
elongatiMl  apodal  forms,  allied  to  the  Ophiderpeton  of  the  kilkenuy 
coal  measures. 

jStiolcgy  of  the  Amphibia, — In  takine  a  general  sorvey  of  the 
relations  of  the  difTerent  greet  divisions  of  the  Amphibia,  the  most 
striking  fsct  is  their  singular  distinctness  and  isolation  from  one 
another.  None  of  the  Peromela  present  the  slightest  indication  of 
an  approximation  towards  the  Anura  or  the  UroiUla, 

It  may  be  snggested  that  the  incompleteness  of  the  jugal  arch  in 
Brtvioept,  /Hjdo,  and  DaclyUthra.  the  absence  or  rudimentary  condi* 
tion  (»  Uie  palatine  bones  in  Brtmctps,  Bombinatar,  and  AlyUs; 
the  rudimentary  condition  of  the  tympanum,  and  the  absence,  or 
reduction  to  a  rudiment^  of  the  columella  auris,  in  so  many  forms  ; 
the  presence  of  rudimentary  ribs  attached  to  some  of  the  anterior 
vertebrae  of  Bombinator  and  Alytea;  the  presence  of  mandibular 
teeth  in  ll$miphra<stus  and  Orypiseus.  and  the  peculiar  spermatozoa 
of  Bomifituitor,  are  so  many  inilieations  of  an  approach  towards  the 
typ«  of  structure  observed  in  the  higher  Urodela. 

But,  without  anderestimating  the  force  of  these  considerations,  it 
mnst  be  admitted  that  they  count  for  veij  little,  when  we  take  into 
consideration  the  fixity  of  the  number  of  the  vertebrae,  and  of  the 
characters  of  the  pelvis  and  of  the  limbs,  in  the  Anura. 

It  is  to  be  regretted  that  nothing  is  known  of  the  development  of 
any  of  the  Peromela;  of  any  of  the  Urodela,  except  Salamandra, 
Triton^  and  Sirtdon  {A  mblysUyma) ;  and  of  more  than  a  few  of  the 
Anura.  Among  the  lower  forms  of  this  division,  the  development 
of  Al}fie$  and  Pelahates  has  been  studied  thoroughly  by  Vogt'  and 
Van  Bambeke  ;*  and  the  more  advanced  conditions  of  the  tadpole 
of  DaetyUihr<f  a^e  known.  So  far  as  these  observations  go,  however, 
thev  tend  to  show  that  the  larvs  of  all  the  Anura  possess  the  homy 
beak,  which  distinguishes  them  from  those  of  the  urodela. 

If  we  assume,  as  the  fundamental  similarities  between  the  different 
divisions  of  the  Amphibia  lead  us  to  do.  that  they  have  resulted 
from  the  modification  of  some  one  pnmitive  form,  the  problem, 
at  present  seemingly  insoluble,  nresenu  itself,  whether  these  differ- 
ences in  structure  and  habit  of  the  larv»  of  the  Urodela  and  Awura 
indicate  that  the  caudate  ancestor  of  the  Anura  was  already  different 
from  the  ancestor  of  tHe  Urodela,  or  whether  they  result  from  modi* 
fications  which  have  uken  place  in  the  larv»  of  the  Anwra,  since 
that  group  came  into  existence. 

In  view  of  this  problem.  Siren  possesses  a  particular  interesL  Its 
homy  jaw-sheaths  might  be  comfiared  to  those  of  the  Anuran  tad- 
pole, and  it  might  be  regarded  as  showing  the  way  by  which  the 
Anuran  became  differentiated  from  the  caudate  original  stock.  But 
the  homy  sheaths  in  Siren  rest  directlv  upon  the  premajoUss  and 
the  dentaries,  and  not  on  labial  cartilages  ;  snd  as  to  its  habits 
of  life.  Siren  appears  to  be  eminently  carnivorous  (Dum^ril  et 
Bibron,  Erpitologie  Oinirale,  i.  196).  As  has  been  ali«ady  stated, 
no  fossU  remains  of  Perovnela  are  Imown,  but  Urodela  and  Anura 
occur  in  some  abundance,  and,  in  certain  cases,  in  an  excellent  stale 
of  preservation,  as  far  back  as  the  middle  of  the  Tertiary  epoch. 
Now,  these  fossils  show  that  the  Anurous  and  Urodelous  types  of 
organisation  were,  st  that  time,  thoroughly  diflerentiated  from  one 
another.  Palaeobatrachua,  with  its  three  vertebrse  ankylosed  into  s 
sacrum,  is,  in  fact,  a  singularly  modified  frog  ;  while  among  the 
UrttH^bt,  the  Salamandrida,  the  Afenopomxda,  and  very  possibly  the 
ProUidOt  are  severally  represented.  The  young  of  tne  Miocenf 
^nura  were  tadpoles  so  similar  in  form  to  those  of  the  existing 
frogs  and  toads,  that  there  is  no  reason  to  doubt  their  resembling 
them  in  other  respects. 

There  can  be  little  question,  then,  that  the  Anurous  and  the  Uro- 
delous types  must  have  been  represented  before  the  Tertiary  epoch  ; 
but  here  their  history  breaks  off,  no  amnhibian  belonging  to  any 
living  groups  having  been  discovered  in  Mesozoic  or  older  strata,  as 
far  as  the  Lias. 

From  the  Trias  to  the  Carboniferons  formations,  inclusively,  the 
fresh -water  deposits  abound  in  Amphibia.  But  aU  these,  so  far  as 
we  have,  any  nositive  knowledge,  are  referable  to  the  Labyrintho- 
dont  type.  No  Labyrinthodont  presents  the  slightest  approxima- 
tion towards  the  Anura ;  but  elongated  and  apo<Ul,  as  well  as  sala- 
,  raandroid  forms  occur  ;  and  in  their  cranial  structure,  no  less  than 
in  the  presence  of  scale-like  dermal  ossifications,  they  approach  the 
Peromela..  In  regard  to  their  f>ossible  relations  with  the  UrotUla, 
it  is  inter6stmg  to  observe  that  m  some  Labyrinthodonts,  at  any 

"*  Vogt.  Untemchwtffen  Hber  die  EntufickelungMgeKhicKU  der  Oeburt»- 
he^erkr6U  {Alylea  obstetricana),  1842. 

VAn    namheke,  "  Recherrhe-  «ur  le   .liveloppement  du  PelnUale 
wan,     M4m.  dtfAcad.  de  Lelyxqut,  1368, 


rate,'  the  mano/i  has  the  five  digits,  one  of  which,  at  least,  is  lest  in 
all  the  Urodela,  and  the  pelvis  sppears  to  have  had  a  distind  and 
completely  ossified  pubic  element,  which  has  also  disappeared  id  tA 
existing  Amphibia  (Miall,  Kcpori,  I.e.) 

The  T-abyrinthodonts  presuut  a  few  characters— such  as  the  paired 
supra-occipital  ossifications  and  the  complications  of  the  folds  of 
their  tecth—by  which  they  approach  the  Ganoid  fishes  more  th^ 
any  other  Vertebrata ;  and  it  is  worthy  of  notice  that  the  loveat 
Labyrinthodonts,  such  as  Archcgosawrus,  pn-svnt  no  approxiDi- 
tion  to  the  craiMal  characters  of  the  lower  Urodela,  and  show  do 
evidence  of  the  largely -developed  branchial  apparatus  which  is  go 
characteristic  of  the  latter. 

Thus,  if  upon  such  alender  evidence  a«  «zista,'it  is  justifiable  to 
speculate  at  all  concerning  the  "  phylogeny  "  of  the  Amphibvi,  th« 
most  probable  conclusion  appears  to  be  that  the  LahfriaUuidonta, 
the  Urodela,  and  the  Anura  diveived  from  one  another  >t  s  very 
early  period  of  geological  history;  while,  possibly,  \ht,Pertmtla  are 
the  last  remnants  of  the  peromelons  modification  of  the  Labynntbo- 
dout  type. 

With  resp«ct  to  the  origin  of  the  amphibian  stock  itself,  the  fol- 
lowing considerations  appear  to  be  of  fundamental  importanos  :— 
1.'  The  early  stages  of  development  of  ths  AmpkSbia  do  not  resembk 
those  of  any  known  Ganoid,  Telostean,  or  EUsnobraach  fish,  ssd 
are  similar  to  the  corresponding  stages  of  the  Marsipob^amchii.  % 
The  skull  of  the  lowest  Urodkla  baa,  in  aome  respects,  adraeced 
but  little  beyond  the  Marsipobrsacb  stage.  In  the  higher  Urodila 
there  are  numerous  points  of  resemblance  with  the  Ganoids.  Vi^ 
skull  of  the  tadpole,  on  the  other  hand,  baa  much  in  commoo  wi'Ji 
that  of  Chimagra  (as  Miiller  has  pointed  out),  and  with  that  of  ihe 
Dipnoi,  while  the  chondrocranium  of  the  adult  frog  has  dsdj 
smguUr  affinities  with  that  of  the  ElamMhra/nchii,  and  partiaiUrlT 
of  the  Raya  3.  The  only  Vertebrala,  besides  the  AmfMbia,  whica 
have  transitory  external  gills  are  the  Elasmcbranchii,  the  2)tpw, 
and  perhaps  some  Ganoicu.  4.  The  only  fishes  in  which  the  eei«- 
bi'llum  is  radimentary  are  the  Martipobranckii  and  O^maiiAtL  %. 
The  only  fishes  in  which  the  amphibian  and  embryooae  cannectj?? 
between  the  male  reproductive  organs  and  the  renal  effierent  dscj 
IS  observed  are  the  Ganoids.  6.  The  only  fishea'whieh  hire  a 
**pyl&ngium,"  with  valves  disposed  as  in  the  Amphibia,  sre  tl:« 
Ganoids,  Elasmobranchs,  and  Dipnoi.  7.  The  only  fishes  which  pc« 
sees  morphological  {Polypterui)  or  functional  {Dipnci)  lungs  are  tiie 
Ganoids  and  Dipnoi.  The  conclusions  suggested  by  iheae  &cu 
sppear  to  be  that  the  Amphibia  took  their  origin  from  soioe 
primordial  form  common  to  them,  the  BUumobrandux,  the  Oanotdti, 
and  the  Dipnoi;  and  that -the  main  distinction  fay  which  their 
earliest  forms  were  marked  off  fh>m  those  of  the  other  groups,  vu 
the  development  of  that  pentsdactyle  type  of  limb,  which  is  eom&oa 
to  all  the  higher  Vertebrata.  And  seeing  that  the  Elacmobranch, 
Ganoid,  and  Dipnous  types  were  fully  differentiated  from  one  another 
in  the  Devonian  epoch,  it  is  reasonable  to  believe  that  the  existence 
of  the  Amphibia,  as  a  group,  dales  back  at  least  as  far  as  thil 
remote  period  X>f  the  earth's  history. 

TaXOMOMIO  8TX078IS  OF  TBft  AMPDIMA. 

1.  tuK  Ubodbla.  .X 

A.  Bi'anchis  persisteDt  thronghont  Ufa.    (PefmmQ^ranMaia.) 

1.  Trachyitomata. — SkuU  elongated ;  pnsmaziUiB  and  des- 

tary  pieoe  of  the  mandible  proTidod  with  boray  pUt» : 
premaxilln  not  ankyloeed ;  no  nasal  bones,  bat  osai- 
ncations  between  the  ascending  processes  of  the  pf«- 
max  ills!,  mazilln  radimentary  or  absent;  palatu}*^* 
small,  oval  and  beset  with  **fl{e«a  en  brotK."  ptery- 
goid sbsent;  four  persistent  branchial  arches;  pelvi'' 
arch  and  limbs  absent 
Sirtn. 

2.  Prateida.—SkaH  elongated;  premaxillie  and  dentann 

der^igerous ;  maxillie  radimentair  or  ahasot ;  pn- 
*  maxilln  not  ankyloaed  ;  no  naaal  bones ;  palancA 
bearing  a  single  row  of  teeth,  and  ooaleaoent  with  tht 
pterygoids ;  tliree  persistent  branchial  arehas ;  both  d« 
pectoral  and  the  pelvic  arohea  sAdilmbB  dmloped. 
ProUus,  Menobranchius. 

B.  Branchifls  caducous ;  gill-clefts  psnistuit     {Dentrenata.) 

3.  AmphiumieUt. — SkuU  elongated;  premaxillsB  and  dts- 

taries  dentigeroQs;  maxilTiB  large;  premazxUc anky- 
losed; large  nasal  bones;  palatines  absent;  pcerr;^^! 
present,  elongsted ;  a  basinyal  cartilage ;  four  pe:»  a- 
tent  branchial  arches ;  both  ttle  jnclona  and  the  pelr.£ 
limbs  developed,  though  veiy  smalL 
Aniphiuma. 

*  "  Description  of  the  Vertebrate  Remains  from  the  Jarrow  CelBary, 
by  Prof  Huxley.  P.R.S.  "^rnnsactions  ^ Ou  Royal  triek  Academy, 
vol.  XXIV   1867,  pi.  xix.  fi^.  2. 


AMPHIBIA 


771 


t.  fifenoporryida. ^Skixli  broad;  prcmoxillac  and  dentaries 
dcTitigeroiu ;  maxillae  large ;  premaxillffi  not  anky- 
lused,;  lai^  nasal  bones ;  paktines  absent ;  pterygoid 
present  and  very  broad  {  a  baaihya]  •  cartilage  ;  per* 
^tent  bninchial.  arches  may  be  reduced  to  the  nrst 
and  second;  the  cerato-h^al  fuid  epibranchial  are 
coniI\}ent  in  the  first,  distmct  in  the  second  bran- 
chial arch;  both. pectoral  and  pelvio  limbs  Vrjell  de- 
veloped. 

Jifenpponuij  Ctuiichranchus, 

C  Branchiae  cadttooua,  add  giU-cIeits  dosed  in  the  adult  condi- 
tion;   {Mifctodera.) 
S.  &c/a2mmjfn£2a.--«-S]nill  broad  ;premaxille  and  dentaries 
dentigerous;  maxiils  large;  premaxillse  senarate  or 
ankylosed;  natal  bones  present,  and  usually  hirge; 
palatines  present  in  the  young  state,  and  situated  as 
m  the  Tnuhystcmata  BSi6,Prcteidfa,  but  changing  their 
relations  in  the  adult;  pterygoids  present;  the  first 
and  second  branchi^  arches  i>eftiistont,-rthe  first  two- 
jointed,  the  seoond  a  single  piece. 
[The  latest  writer  on  the  classification  of  the  Urodcla,  Professor 
Strauch  ("  Revision  der  Salamandrinen-gattungen,"  Alhn,  de  CAead, 
imp,.4e$  Sciemei  de  $1  Peter^wTM-g^  se.  vii.tome  xvi.)}  divides  the 
Salamandrida  into  two  tribes, — Muodorda  and  Leekriodmila  ;  the 
first  comprising  all  those  species,  the  vomero-nalatine  teeth  of  which 
ere  disposed  ah  ng  the  ixmer  edges  of  two  backwardly  dtvei^ng  pro- 
ceitses  of  the  bones,  snd  therefore  fofm  two  longitudinal  series 
divergent  nosteriorly;  and  the  second,  those  which  have  the  teeth 
dispG»ed  along  4he  posterior  edges  of  the  vomero-^alatine  bones, 
which  are  sometimes  tnincated  posteriorly,  sometimes  produced 
into  a  longer  or  shorter  median  process,  and  on  which,  therefore, 
the  teeth  are  eif  her  directed  transversely,  or  form  two  obUque  series, 
more  or  less  rapidly  conveiging  bockwaids.] 
It.  Mecodcfnia — 

*  Salcmandra,  JPleuTodekSt  Srad]fboUe$,  Trilcn, 
OhioglotsOf  Salanumdrina, 
b,  Xechriodontth-^ 

Ellipsoglosaa^  Isodadylium,  Onyehodadylua,  Am' 
'  hlystoma,  Bamodwit  lHearnptod<m,  FUthodon, 
JksmogntUhus,  AiuUdes,  Memidactylium, 
fferedia,  Spelerpes,  BairachoKps, 

IL  ThbAkura. 

fFor  thQ  classification  of  the  Anura,  consult  Dr  Giinther's  vaTu- 
able  Calalogite  of  the  BeUrachia  eaUem^  ;  Mr  Cope's  papers  in  the 
Natural  Bistory  Beview,  1865,  and  in  the  Journal  of  the  Academy 
ofNoiwralScMlMi  of  Philadelphia,  N.8.,  vol  vi;  andMr  Mivart's 
essay  "  On  the  Classification  of  the  Anurous  Batrachums,"  in  the 
J^oceedings  of  the  Zoological  Sodet/y,  1869.  Far  more  minute  in- 
vestigation of  tho  structure  of  the  Anura  than  has  yet  been  carried 
.  out  seems  to  be  requisite  before  their  classification  can  bo  placed 
upon  more  than  n  provisional  footing.  The  phases  through  which 
the  Frc^  passes  in  the  course  of  its  development,  sh'sw  that  those 
^ntir^^hicfa  are  devoid  of  a  t]rmpanic  cavity  are  of  a  more  em- 
bryotuo  character  than  those  which  possess  one.  llie  arboreal  habit 
h  so  evidently  adaptive,  that  it  can  hardly  be  re^irded  as  a  safe 
•  basis  for  dassificafion.  Even  Pana  temporaria,  at  a  year  old,  will 
dimb  up  the  vertical  side  of  a  glass  vessel,  flattening  out  the  ends 
of  its  toes^  and  applying  its  belly  sgainst  the  surface  of  the  glass, 
Jikea  Tree-frog.] 

A.  The  l^panfc  cavilr,  with  its  Eustachian  '^passage  of  com- 
mumcation  with  the  moutli,  may  bo  present  or  absent 
\Vhen  present,  the  oral  apertures  of  the  Eustachian  tubes 
are  separate,  and  the  ptexygoid  bones  d)  not  furnish  a 
■floor  to  them. 

•  a,  Ko  teeth  in  the  premaxiUae  or  maxill® ;  tongue 
free,  either  in  front  or  behind,  but  usually  l}e» 
hind. 
a.  No  tympanic  cavity.    Eustachian  recesses 
sometimes  present. 
Phi7wphrynus{l\  PhryrUseuSt  Pseudophryme, 
Braehycqihahis  {2),  Hcmisus{Z),  MierO' 
hyla. 
0.  A  tympanic  cavity  and  Eustachian  tubes. 
Mylaplesia,  Kal-cphrynus,  JBufo,  Otilophus, 
Peltaphryne,  Pseudabi^Of  Sehismadisrmaf 
Xenorhina  (4),    Engystoma  (4),    Diplo- 
pelma  (4),  Caoopus  {Syttoma)  (4),  Oly^ 
phoglosms  (4),      CaUiUd  (4),      Brachy' 
merus  (4),     AdeTumura  (4),     Padiyba' 
trachMs{t)t  Brevieepe,  Chelydobatraehus, 
ffypopachus,    JthinodermOf    Atelopus, 
Copea,  PaludicoUu 

,)  Toneve  freb^ln  front,    (2)  Doraa)  dermnl  os^fflcatlona    (9)  Tongue  retno- 
(i^liuciscorscoldSi 


.^i 


h.  Teeth  in  the  pntmaxillaj  and  maxilhe;  the  tongue 

may  be  fixed  by  its  whole  circumference^  but  is 

usually  free  behind. 

a.  Ko  tympanic  cavity ;  Eustachian  reoeasef 

sometimes  present. 

Bombinator  (1 ),  Pelobatea,  JOidoeut,  AUodet, 

Tclmatobius,  CacoHis^  Liopelma, 

B,  A  tympanic  cavity  and  Eustachian  tubes. 

PUaromantiSt   Alytes{l),   Scaphiopue,  Hy» 

peroliue,  Bclioporue,  Nattereria,  PhyU 

lomedusOf  Pelodryas,  Chirodryas,  Hyla^ 

Ifylella,  Oiolygon,  Pecudacris,  Pohlia^ 

litoriOt       Triprion^     Opisthodetphys, 

Traehyeephalut,     Notcirema^     Ixalus, 

ifegalincalitSt   Hylarana,   L^piomantis, 

Bylambates,     PUUymanUe,    Cwnufir, 

ffemimarUis,  Phact^honu,  ChirdmarUii,, 

PolyMdates,  Theloderma,Bappiei^  Aerist 

Leiyla,  Elosia,  Epvrhexis,  PkvUobates, 

Bylodet,  Croesodactylus,  Stralbimemiis', 

Calostethui,      Bana,      0datU4jphrynu9, 

IHcroglos*us,     Oxyglossua,     Phrykoba' 

trachue,  ffoplobairaehus,  Pkrynogtomts, 

Clinotatnu,  Pteudis,  PUheeeptie,  Mixo* 

phyes,    Pyxioephalus,    Ceratopkrys  <2), 

Zaehanua,  Platypleetrum,  HeoSairmehw, 

Cyclcrhamphtu,  Limnodynattee,  Orinia, 

EusopMeua^     Pleurodetna,    Lmupents, 

ffylorhina,  Limnocharit,  Cyttigmtikus, 

^  BemiphraetusiZ),  ChirolepUs,  CaiyptO' 

cathalus,  Cryptotisii),  Akeri)pkry${4)^ 

jCenophrys(i),  Megaloj^iryt{i),  Namt^ 

^nf{^y>  Pelodyles,  l£pt<^raekium,I>it' 

coglo88U$(l),  ZapMsta(l),  lMUmui(l% 

*  Palasobatraehut,  ArthroleptiB,    0rypi9- 

cue  (3). 

J  (1)  OpisthoenlUn  Teneons  i  mdlmentoiT  tlte  stUclMd  to  the  anterior  vertelme. 

CD  penal  dermal  OMiflcsttona.  XS)UudlbalarteetlL  (4)Opiitlio<«elUBTerteWc. 

.  B.  The  Eustachian  tubes  of  the  well-devdoped  tnnpiBie  cavity 
*  have  a  common  median  aperture  in  the  roof  of  the  month, 
and  the  pterygoid  bones  extend  beneath  and  form  a 
floor  to  them.  The  tongue  is  wanting.  The  limn  are 
attached  to  branchial  tubes ;  and  the  vertebrs  are  opistho- 
cuclous. 

a.  Ko  teeth. 
Pipa. 
6.  Teeth  in  the  premaxillsB  and  maxillss. 
JDadylethra, 

tn.  Tn£  Perokela. 

.   a.  With  a  tentacnliferous  fossa  on  the  fore  part  of  the 
&ce. 
Oeetfio,  Siphonopt(l),  Bpicrium. 
h,  With  no  tentaculiferous  fossa. 
Bhinatremet. 
(1)  Otphimopt  atmaleHu  hti  DO  scales 

'IV.  The  LABYRIMTnODONTA. 

Amphibamu$t    AfUhraeoaauruat*  ApaUtm^ 

Archegosaurus,fBaphetes,*  Bairachidor* 

peton,  Bothricep9ff  Braehydectes,  Bracky- 

ope,*     Capitosaurus,*     Chalcosaurue,* 

Cocytinus,  Colosteue^f  DasyeepSt^  Dsn- 

drerpeUm,*  Dictvocephalue,  Doliehotema, 

Erpelocephalus*  Eupelcr,*  Eurythorax,* 

Gonioglyptut* Hylerpeton,  ffylanomw, 

Ichthyerpelonf*  IdUhyoeampaa,  Kerater 

petar^*  LoJyyrifUhodon,*  L^pidoiosaurus 

LepterpeUm,*  Leptopihradue^  Loxomma* 

Ma^odonsaurus,'*   Melosaunu,*   MdO' 

piast*  Mieropholis,^  Molgpphi9,f  (EUC' 

cn>halus{1)ir      Ophiderpeton,f     Ostto- 

phorus,*  PachygoniOt*  Parioeiegutr^iB^'' 

derpeUm*   PlUegethoiUufr,f    Sf&ofiOx; 

PtyoiUus,f    Ranicepstf     MimunuH  tC6, 

SawroplMirat*  Trematoiauru»,f  Tudi" 

(amu,f  Uroc(frdylus,f  XettorrhyHas^ 

ZygosCbwrus.* 

TA  satisfactory  grouping  of  Uiese  cenera  has  not  yet  been  efiected ; 

and  it  is  possible  that  some  of  the  Torms  here  enumerated  may  not 

be  true  Labyrinthodonts.   To  those  about  the  truly  Lab3rrintHod(rnt 

character  of  whidi  there  seems  no  doubt  a  *  or  a  t  is  attached — 

the  t  denoting  the  serpentiform  genera.    Batraehiderpeton^  Paruh 

sCcgus,  and  Pteroplax  are  remarkable  for  the  incompleteness  of  tho 

jugal  arch,  and  some  other  characters  by  which  tney  appear  to 

represent  the  Proteidea.     The  true  position  of  Mylerpeton  an<l^ 

Jlylotwmus  is  still  doubtful.]  (T.  H.  H.)  ^ 
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AMPHICTTONY,  in  Greek  AnttquUyy  was  an  assocu^ 
tion  of  several  tribes  for  the  purpose  of  protecting  some 
temple  common  to  them  all,  and  for  mainteining  worship 
within  it  The  members  were  called  dfufmcrCmrti  or  d/A/^tM- 
ruoycv,  a  word  which  means  **  the  dwellers  around."  The 
second  form  of  the  word  Benfey  supposes  to  have  arisen 
from  a  diganmiated  ^/ut^ifcri/Tovcs*  Out  of  the  name  the 
A.thenJans»  according  to  their  haMt,  easily  discovered  the 
founder  of  the  Delphic  Amphictyony,  with  which-  they  were 
connected;  and  hence  in  later  times,  by  an  inverse  process, 
the  name  was  derived  from  Amphictyon,  one  of  the  fabulous 
kings  of  Attica. 

Similar  religious  confederations  existed  in  Greece  at  a 
very  early  period,  and  there  is  reason  to  believe  that  at  their 
stated  assemblies  they  discussed  questions  of  international 
law  and  matters  affecting  their  political  union  as  well  as 
religious  subjects.  Gradually,  however;  the  political  influ- 
ence of  the  Amphictyonies  died  away.  As  states  of  great 
power  stood  on  an  equality  with  insignificant,  tribes  in  the 
r  number  of  votes,  they  naturally  prevented  the  settlement 
of  important  politiced  matters  in  such  an  assembly. 
Accordingly,  during  the  flourishing  period  of  Greek  his- 
tory the  Amphictyonies  almosVdi^ppear.  They  are  not 
mentioned  in  Thucydides  and  Xenophon.  But  they  appear 
again  in  vigour  in  the  time  of  Philip,  and  become  engines 
by  which  political  parties,  under  pretence  of  religious  zeal 
for  the  interests  of  the  gods,  wreak  their  vengeance  on 
their  rivals  and  antagonists.  > 

This  is  especially  true  of  the  Amphictyony  of  Delphi, 
the  most  important  of  all  these  associations.  Though  we 
know  better  about  this  confederation  than  about  any  other, 
yet  many  particulars  are  hidden  in  obscurity,  and  consider- 
able doubts  gather  around  others  of  which  we  know  some- 
thing. The  Amphictyony  eadsted  in  very  early  times,  and 
iEschines  states  that  it  arose  when  the  temple  at  Delphi 
was  first  built  It  is  more  likely,  however,  that  it  was 
originally  connected  with  Thermopylse  and  the  temple  of 
Demeter  Amphictyonis  which  was  thera  The  Amphic- 
tyony consisted  of  a  union  of  twelve  tribes,  each  of  which 
had  a  right  to  two  votes.  These  tribes  were  for  liie  most 
part  Thessalian  or  bordering  on  Thessaly ;  and  it  is  probable 
that  the  others,  as  the  Dorians  and  lonians,  gained  admis- 
sion in  consequence  of  colonies  that  came  to  them  from 


There  are  nine  lists  of  the  tribes  that  constituted  the 
Delphic  Amphictyony  in  the  classical  writers  jBmd  in  in- 
scriptions. Of.  these  only  one  is  complete,  and  the  rest 
differ  from  each  other  in  some  particulars.  .  The  one  that 
is  complete  was  found  on  a  Delphic  stone  containing  a 
decree  of  the  Amphictyonic  council  in  regard  to  money  due 
to  the  Delphic  treasury.  On  this  stone  are  given  the  votes 
of  each  tribe,  and  the  final  decision  of  the  council  in  har- 
mony with  the  majority  of  votes  for  one  of  the  opinions 
held.  The  list  is  as  follows : — The  Delphians,  two  votes; 
Thcssalians,  two  votes;  Phocians,  two  votes;  Dorians  from 
Metropolis,  one  vote ;  the  Dorians  from  Peloponnesus,  one 
vote;  the  Athenians,  one  vote;  the  Euboeans,  one  vote;  the 
Bccotians,  two  votes;  the  Achaean  Phthiots,  two  votes;  the 
Malians,  one  vote;  the  (Eteans,  one  vote;  the  Dolopians, 
one  vote;  the  Perrhaebians,  qne  vote;  the  Magnetes,  two 
votes;  the  -/Enianes,  two  votes;  the  Locri  Hypocnemidii, 
one  vote;  the  Locri  Hesperii,  one  vote.  The  exact  date 
of  the  decree  recorded  on  the  Delphic  stone  ia  matter  of 
dispute,  but  the  most  probable  conjectiire  places  it  about 
the  year  130  ro.  We  have  therefore  clear  testimony  as 
to  the  constitution  of  tlie  Amphictyonic  council  at  this 
date;  and,  starting  from  this,  we  can  form  some  idea  of  the 
changes  which  took  olace  in  the  members  of  the  council. 
It  is  generally  believed  that  no  change  took  place  in  the 
tribes  forming  the  league  tUl  the  time  of  the  second  sacred 


war,  345  B.a  Of  these  tribes  iEschines  ^ves  us  a  Sat,  with 
the  omission  of  one.  They  are  the  Thessalians,  Boeotia&S| 
Dorians,  lonians,  Perrhaebians,  Magnetes,  Locri,  OSteanSi 
Phthiots,  Malians,  Phocians;  and  there  can  be  little  doubt 
that  it  is  the  Dolopians  who  have  been  by  some  mistake 
omitted.  The  confusions  in  some  of  the  other  lists  have 
arisen  probably  from  the  ignorance  of  transcribers,  who  did 
not  know  that  the  iEnianesand  (Eteans  lived  close  to  each 
other,  and  were  often  comprehended  under  the  same  name, 
and  who  made  two  tribes  of  the  Achaean  Phthiots,  AfJiffians 
and  Phthiots.  .^schines  says  that  all  these  tribes  had 
equal  right  of  voting;  but  the  inscription  on  the  Delphic 
stone  shows  that  the  two  votes  of  one  tribe  might  be 
divided  among  two  different  portions  of  it  At  the  oon^ 
elusion  of  the  Phocian  war  the  Phodana  were  excluded,, 
and  the  Macedonians  received  their  votes;  and  the  vote  of 
the  Laoedsmonians  was  given  to  the  other  Doric  tribes  of 
Peloponnesus.  The  Delphians  also  obtained  votes,  either 
at  this  time  or  after  the  third  sacred  war,  338  slc,  by 
some  of  the  smaller  tribes  that  had  two  votes  being 
restricted  to  one.  In  the.  same  way,  and  .also  by  the  ex- 
clusion of  the  Locri  Ozols,  the  iEtolians  secured  a  place 
in  the  council  in  338  B.a,  and  gradually  took  possessioo 
of  a  great  number  of  votes.  The  Phocians  were  restored 
to  their  place  in  279  B.C.,  on  account  of  their  gallant 
resistance  to  the  Qauls.  Finally,  the'iStolians  and  Mace- 
donians were  excluded  from  the  ooundl,  and  the  constitu- 
tion of  the  council  as  given  in  the  Delphic  stone  was 
formed.  The  last  change  mentioned  in  classical  writers  is 
detailed  by  Pausanias,  but  the  passage  is  evidently  corrupt 
Augustus  wished  to  give  votes  to  Nicopolis,  and  for  this 
purpose  so  altered  the  constitution  of  the  council  as  to 
make  the  votes  thirty  m  number 

The- objects  of  the  league  are  distinctly  expressed  in  the 
oath  which  the  Amphictyons  had  to  take,  and  which  is 
preserved  in  ^chines's  oration  "  De  Falsa  Lagatione."  Tliia 
oath  bound  the  Amphictyons  not  to  destroy  any  of  the 
Amphictyonic  towns,  not  to  turn  away  its  running  waten 
either  in  time  of  war  or  in  time  of  peace;  and  if  any  one 
should  attempt  to  rob  the  temple  of  Delphi  (the  common 
centre  of  the  confederacy),  to  employ  their  hands,  feet, 
tongue,  and  their  whole  power  to  bring  him  to  punislunent 
The  humanising  influence  which  this  and  other  enactments 
of  the  confederacy  were  intended  to  exercise,  is  perceptible 
in  the  part,  relating  to  war.  The  f ramer  of  the  law  evi- 
dentiy  regarded  war  only  as  an  unavoidable  means  ci 
settling  disputes  between  two  states;  but  it  was  to  be 
carried  on  only  for  the  purpose  of  bringing  the  dispute  to 
a  decision,  and  not  for  destruction  and  devastation.  An- 
other enactment  probably  was  that  the  inhabitaqts  of  s 
conquered  city  should  not  be  sold  as  slaves.  But  the 
chief  care  of  the  Amphictyons  appears  to  have  been  to 
watch  over  the  temple,  to  punish  those  who  were  goilly  of 
a  dime  against  it,  and  to  reward  those  who- did  anything 
to  increase  its  splendour  and  glory. 

There  is  difficulty  in  determining  how  often  die  Am- 
phictyons met  But  the  most  likely  inference  from  the 
somewhat  indefinite  statements  of  ancient  writers  is,  that 
they  went  twice  every  year  both  to  Delphi  and  13ierw 
mopylss,  in  spring  and  in  autumn.  There  is  also  some 
difficulty  in  determining  the  relative  positions  of  the  two 
sets  of  officials  named  in  connection  wHh  the  Amphictyony, 
the  Hieromnemones  and  the  P^lagoroi  or  I^lagorsL  But 
there  can  scarcely  be  a  doubt  that  the  Hjeromnemon  ^ras 
the  principal  offioaL  There  were  as  many^eromnemones 
as  there  were  votes;  and  the  Hieromnemones  were  alone 
entitied  to  vote.  The  assembly  proper  consisted  tho^ore 
only  d  the  Hieromnemones.  It  is  most  likdj  that  the 
Hieronmemones  were  elected  annually  by  lot  i&  the  case 
of  the  smaller^statea  it.  is  probable  that  the  right  to  slert 
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went  round  by  turns,  while  the  more  important  states  sent 
their  representatives  every  year.  There  might  be  several 
Pylagoroi  from  each  state.  iEscLines  mentions  that  there 
were  on  one  occasion  three  from  Athens.  They  were  elected 
by  vote.  Their  function^  seems  to  have  been  to  advise 
with  the  Hieromnemon,  to  address  the  assembly  when  any- 
thing relating  to  their  own  state  was  discussed,  and  to  bring 
all  their  influence  to  bear  on  the  assembly  on  behalf  of  their 
own  state.  The  office  of  Hleromnemon  remained  in  high 
honour  till  a  late  period.  When  the  Diony^ae  theatre  in 
Athens  was  excavated  in  1862,  a  chair  of  honour  was 
found  with  tlie  inscription  Upofuoj/iovo?,  and  83  it  is  certain 
that  dramatic  exhibitions Jook  place  in  this  theatre  in  the 
time  of  the  Antonines,  the  office  of  Hieromnem^  must 
have  existed  at  that  period. 

The  meetings,  however,  were  attended  not  only  by  the 
deputies,  but  by  thousands  of  others  who  flocked  to  Delphi 
or  Thermopyl»  for  religious  and  mercantile  purposes,  or 
only  for  the  sake  of  amusement.  This  occasioned  popular 
meetings  (cK/cXi/o-tai)  distinct  from  those  of  the  regular 
deputies.  But  we  cannot  suppose  that  all  the  Greeks 
indiscriminately  were  allowed  to  take  part  in  those  popular 
assemblies,  which  must  have  consisted  of  visitors  from  the 
states  which  were  members  of  the  Amphictyony. 

Wise  and  humane  as  were  the  objects  of  the  Amphic- 
tyons,  yet  wherever  they  actively  interfered  in  the  affairs 
of  Oreece  during  the  historical  period,  we  find  that  they 
were  more  powerful  for  evil  than  for  good;  and  the  holy 
wars  which  were  carried  on  by  them  in  the  defence  of  the 
Delphic  temple  and  the  honour  of  its  god,  contributed  not 
a  little  to  the  demoralisation  of  the  Greeks. 

The  very  first  time  that  the  Amphictyons  interfered  in 
the  affairs  of  Greece  we  find  them  acting  in  direct  oppo- 
sition to  the  spirit  of  their  institution.  We  allude  to  the 
Crissaean  or  first  sacred  war,  which  broke  out  in  594, 
and  lasted  till  685  B.o.  The  inhabitants  of  Crissa  (or 
Cirrha),  on  the  Corinthian  Gulf,  were  charged  with  extor- 
tion and  violence  towards  the  strangers  who  landed  at 
their  port,  or  passed  through  their  territory  on  their  way 
to  Delphi  For  this  the  Amphictyons  declared  war 
against  Crissa,  and  it  was  vigorously  carried  on  by  the 
lliessalians  and  Cleisthenes,  the  tyrant  of  Sicyon.  They 
even  pretended  to  have  the  sanction  of  Apollo  to  dedicate 
the  Crissseans  and  their  territory  to  the  god,  to  ei^slave 
them,  and  make  their  land  a  waste  for  ever.  The  war  is 
said  to  have  b^n  terminated  by  a  stratagem  of  Solon,  who 
poisoned  the  waters  of  the  river  Fleistos,  f^m  which  the 
town  was -supplied.  When  the  town  was  taken,  the  vow 
of  the  Amphictyons  was  literally  carried  into  effect:  Crissa 
was  razed  to  the  ground,  its  harbour  *choked  up,  and  its 
fertile  plain  changed  into  a  wilderness.  Such  was  the 
terrible  vengeance  taken  by  a  body  of  confederates,  whose 
original  object  was  to  prevent  those  Texy  things  which  they 
now  perpetrated  to  uphold  the  honour  of  the  deity  presid- 
ing over  them.  The  second  sacred  war,  which  likewise 
lasted  for  ten  years,  from  355  to  346  B.C.,  was  carried 
on  with  unparalleled  exasperatfon  for  all  that  period, 
and  nearly  all  the  Greeks  took  part  in  it.  •  The  Thebans 
had  set  their  hearts  upon  conquering  Phocis,  but  screened 
their  designs  behind  a  chr.rge  preferred  against  the  Locrians, 
alleging  that  they  had  robbed  the  temple  of  Delphi,  because 
they  had  taken  into  cultivation  a  tract  of  laqd  belonging  to 
the  Delphic  temple.  The  Amphictyonic  council,  before 
which  the  charge  was  brought,  condemned  the  Phocians  to 
pay  a  heavy  fine,  and  to  destroy  the  crops  of  the  sacred 
fields.  No  sooner  was  this  verdict  pronounced  than  the 
Thebans,  Thessalians,  Locrians,  and  (Eteans  took  up  arms 
to  execute  it.  The  Phocians  were  joined  by  Athens  and 
Sparta,  and  took  possession  of  the  temple  of  Delphi  and  its 
treasures,  which  they  were  obliged  to  employ  in  defraying 


the  expenses  of  tbc  war.  The  \*4rf  was  carried  on  with 
unexampled  cruelty,  for  even  the  surrender  of  the  dead  for 
burial  was  refused,  and  aU  Phocian  captives  were  put  to 
death.  This  war  also  afforded  Philip  of  Macedonia  an 
opportunity  to  interfere  ia  the  affairs  of  Greece.  Being 
invited  by  the  Thessalians  to  co-operate  with  them  against 
the  Phocians,  Philip  and  his  Macedonians  acted  as  the 
champions  of  the  god,  and  defeated  the  Phocians  m  a  bloody 
battle  near  Magnesia.  Three  thousand  captive  Phocians 
were  put  to  death.  The  latter,  however,  remained  un- 
daunted until  at  length  they  were  compelled  by  treachery 
to  surrender.  The  Amphictyons  now  excluded  them  for 
ever  from  the  league,  their  arms  and  horses  were  to  be 
delivered  up,  their  towns  to  be  destroyed,  and  the  people 
were  henceforth  to  live  in  small  villages,  and  to  pay  annu- 
ally to  the  god  sixty  talents  (about  j£  15,000)  until  the 
temple  should  be  completely  indemnified.  Macedonian 
and  Theban  troops  carried  the  judgment  iito  execution; 
twenty-two  towns  disappeared  from  the  f&ce  of  the  earth, 
and  the  otherwise  fertile  countiy  remained  for  many  years 
a  wilderness.  A  third  aacred  war  was  decreed  against  the 
town  of  AmphLssa,  because  its  inhabitants  had  taken  into 
cultivation  the  plain  of  Crissa ;  but  m  reality  the  war  was 
brought  about-  by  the  venal  creatures  who  endeavoured  to 
promote  the  ambitious  schemes  of  Philip  of  Macedon,  who 
was  bent  upon  making  himself  master  of  Greece.  This 
war  broke  out  in  338  B.C.,  and  its  unfortunate  conse- 
quences led  to  the  catastrophe  which  deprived  Greece  of 
her  independence  in  the  battle  of  Cbseronea.  *"  Such  is  a 
brief  outline  of  the  history  of  the  Delphic  Amphictyony, 
which  not  only  itself  Violated  its  first  pnnciples,  but  is  not 
known  to  have  ever  raised  ita  voice  to  condemn  the  wanton 
destruction  of  other  Amphictyonic  towns,  such  as  Platsesa 
and  Thebea 

There  were  many  other  confederations  of  a  similar  kind, 
some  of  which,  however,  do  not  bear  the  name  of  Amphic- 
tyonies  in  the  authorities  from  which  we  derive  our  infor- 
mation regarding  theoL  The  following  were  among  the 
most  noted : — 

1.  The  Amphictyony  ofCalauria^  an  island  near  Troezen, 
consisted  of  the  seven  states  of  Hermione,  Epidaurus, 
iEgina,  Athens,  PraSisd,  Nauplia,  and  the  Minyan  Orcho- 
menos.  These  states  took  part  in  the  sacrifices  which  wer« 
offered  up  in  the  temple  of  Poseidon,  situated  on  the  island. 
Sparta  and  Argos  displaced  Nauplia  and  Prasi®  when  these 
lost  their  independence.  It  is  difficult  to  see  what  object 
could  unite  states  so  widely  apart.  Some  suppose  that  the 
tribes  forming,  the  league  were  originally  Ionian ;  others, 
that  they  all  were  interested  iii  the  defence  of  seaports 
against  inland  states. 

2.  Amphictyony  of  Orufhestos^  in  the  territory  of  Hali- 
artus  in  Boeotia,  was  likewise  connected  with  the  temple  of 
Poseidon.  '  As  at  all  other  Amphictyonies,  the  meetings  of 
the  members  were  celebrated  with  T%riou8  religious  rites, 
solemnities,  and  public  games.  We  do  not  know  the 
nations  that  constituted  this  league. 

3.  Amphictyony  uf  Am/tryntfios^  in  Eubcea,  connected 
with  the  temple  of  Axtemis.  We  know  that  the  two  towns 
of  Eretria  and  Chalcis  were  members  of  it,  and  that  there 
existed  an  ancient  treaty  by  which  these  two  cities  pledged 
themselves  not  to  use  against  each  other  any  missiles  thrown 
from  afar. 

4u  Amphictyony  of  Ddos,  connected  with  the  temple  of 
ApoUo,  was  a  league  formed  among  the  inhabitants  of  the 
Cyclades  and  the  lonians  in  the  neighbourhood.  Its  insti- 
tution was  ascribed  to  Theseus.  The  solemnities  connected 
with  its  meetings  gradually  fell  into  disuse,  until  they  were 
revived  and  increased  in  426  b.c,  when  the  island  of 
Pelos  was  purified  by  the  Athenians.  The.  Athenians,  after 
this  time,  regularly  sent  an  annual  •mbassy  to  Delos,  and 
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thtiy  also  retained  for  themselves  tlie  superintendence  of  the 
temple  and  the  administratioa  of  its  treasures. 

AMPHION,  in  Gredc  Mythology,  the  son  of  Zeus  by 
Antiope,  and  the  husband  of  Niobe,  was  a  musician  of 
such  wonderful  p<iwer,  that  at  the  sounds  of  his  lyre  the 
stones  began  to  move,  and  formed  themselves  into  walls 
arojnd  Thebes,  after  his  conquest  of  that  city.  He  was 
killed  by  Apollo  for  assaulting  his  temple ;  or,  as  some 
report,  he  destroyed  himself  m  despair  at  the  slaughter  of 
his  children  by  that  god.  The  famous  Famese  bull^ 
discovered  in  1 546,  represents  Amphion  punishing  Dirce 
for  her  treatment  of  his  mother.  There  are  four  other 
mythical  personages  of  this  name. 

AMPHIOXUS.  a  species  of  fish,  differing  widely  from 
aU  other  known  ammala     See  Langelet. 

AMPELIPOLIS.  a  city  of  Macedonia,  situated  on  the  east 
bank  of  the  nver  Strymou,  about  three  miles  from  the  sea. 
It  was  originally  «•  Thracian  town,  known  as  the  EyviEa 
o8oi  (Nine  Roads),  and  was  colonised  by  the  Athenians 
in  437  B.C.,  two  previous  attempts  (497  and  465  B.a) 
having  been  unsuccessful  In  424  aa  it  surrendered  to  the 
Lacedaemonians  without  resistance,  and  the  Athenians  never 
afterwards  recovered  possession  of  it  For  his  failure  to  pre- 
vent this  disaster  Thucydides  was  banished  from  Athens. 
The  site  of  Amphipolis  is  occupied  by  the  modem  Jmi  Keui. 

AMPEISBjENA  (from  ^<;|>t9,  on  both  sides,  and  fiaiina, 
to  go),  a  genus  of  animals,  found  only  in  South  America 
and  the  West  Indies,  which,  though  they  have  the  general 
appearance  of  shakes  or  worms,  belong  to  the  order  Lacer- 
tilia,  or  Lizards.  The  best  known  species  are  the  sooty 
or  dusky  amphisbsena  {A.  fuliginosa),  and  the  rarer  A. 
aJba,  The  body  of  the  amphisbaBna,  from  18  to  24  inches 
long,  is  of  nearly  the  same  thickness  throughout  The 
head  is  small,  and  there  can  scarcely  be  said  to  be  a  tail, 
the  vent  being  close  to  the  extremity  of  the  body.  The 
animal  lives  mostly  underground,  burrowing  in  soft  earth, 
and  feeds  on  ants  and  other  small  animals.  From  its 
appearance,  and  the  ease  with  which  it  moves  backwards, 
the  popular  belief  in  the  countries  where  it  prevails  has 
been  that  the  amplusbasna  has  two  heads,  and  that  when 
the  body  is  cut  in  two  the  parts  sock  each  other  out  and 
reunite.  From  this  has  arisen  anoth^  popular  error,  which 
attributes  extraordinary  curative  properties  to  its  flesh 
when  dried  and  pulverised. 

AMPHITHEATRE  (from  ^0^  and  Biarpw)  denotes  a 
theatre  m  which  the  spectators  were  placed  "all  round ** 
the  stage.  Though  the  word  is  of  Qreek  formation,  the 
thing  itself  is  distinctively  Roman,  being  designed  for  those 
cruel  shows  of  gladiators  and  wild  beasts  m  which  that  people 
took  great  pleasure,  and  which  in  modem  times  are  only  re- 
presented by  the  barbarous  bull- fights  still  popular  in  Spain. 

In  the  present  article  we  do  not  enter  on  the  considera- 
tion of  the  specticles  themselves,  but  shall  confine  our- 
selves to  the  buildthgs.  which  were  devised  to  allow  as 
laigc  A  number  of  spectators  as  possible  to  enjoy  the  sight 
of  the  show,  in  a  dramatic  representation  it  is  necessary 
tliat  the  actors  should  bo  heard,  and  also  that  their  faces 
should  be  seen,  and  the  audience  has  therefore  to  be 
arranged  in  a  semicircle  in  front  of  them ,  but  when  men 
fought  with  other  men  or  with  beasts,  they  could  be  seen 
equally  well  from  all  sides. 

In  Italy,  combats  of  gladiators  at  first  took  place  in  the 
forums,  where  temporary  wooden  scaffoldings  were  erected 
for  the  spectators ,  and  Vitmvius  gives  this  as  the  reason 
why  in  that  country  the  forums  were  in  the  shape  of  a 
parallelogram  instead  of  being  squares  as  in  Oreece.  Wild 
.  beasts  were  also  hunted  in  the  circus.  But  towards  the 
end  of  the  Roman  republic,  when  the  shows  increased  both 
ill  frequency  and  iu  costliness  as  the  city  grew  in  power, 
special  buildings  bttgun  to  be  provide4.for  them,  and  when 


the  consolidation  of  peace  nnder  the  empire  had  aectind 
great  material  prosperity  for  the  provinces^  such  as  they 
had  never  enjoyed  when  separated  into  small  states  and 
often  at  war  vdth  each  other,  the  example  of  the  capit&l 
was  followed  by  many  other  towns  in  the  West;  so  th£t 
nearly  a  hundred  amphitheatres  have  been  identified,  dtlier 
by  the  existence  of  their  ruins  or  by  being  mentioned  by 
old  whtera.  There  were  even  a  few  in  the  Eaat^  althoogfi 
such  cruel  games  were  quite  alien  to  the  el^yioe  and  r^ 
finement  of«the  Hellenic  mmd. 

From  their  being  so  admirably  adapted  for  cnahKng  the 
matest  possible  number  of  people  to  behold  a  spectacle,  it 
18  natural  to  suppose  that  they  would  be  occadooaUy  osed 
for  purposes  different  from  those  usually  intctnded  by  them; 
and  accordingly  Suet«>niufl  relates  how  Calignla  bad  ao 
impertment  p')et  burnt  abve  m  the  amphitheatre,  and  how 
Titua  ordered  the  informers,  after  having *been  whipped  u 
the  forum,  to  be  led  through  the  arena,  appannUy  thit 
they  might  be  exposed  to  the  execrations  ol  the  people. 
Criminals  were  also  sometimes  exposed  in  ^em  to  be  ds^ 
Youred  by  wild  beasts,  and  many  of  the  Christian  mai^ 
died  in  this  way 

The  first  amphitheatre  was  that  coostrocted,  59  B.G.. 
by  C.  Scnbouius  Curio.  The  only  author  by  whom  it  is 
described  is  Pliny,  whose  account  of  it  rather  taxes  oar 
credulity.  He  tells  that  Scribonius  built  two  ftfttodes 
theatres,  which  were  placed  back  to  back,  and  that  after  the 
dramatic  representations  were  finished,  they  were  tnrced 
round,  with  aU  the  spectators  in  them,  eo  as  to  make  one 
circular  theatre,  m  the  centre  of  which  gladiators  fought 
And  this  was  repeated  more  than  once,  .lliirtees  yean 
later,  Cssar  built  (also  of  wood)  the  first  regular  amphi- 
theatre, and  exhibited  wild  beastA  in  it;  and  sixteen  yesn 
after,  C.  Statilius  Taurus  built  the  first  one  of  stone,  which 
wsfl  borat  in  the  great  fire  of  Rome  during  the  raigD  of 
Nero.     Probably  the  outside  walls  only  were  of  stone. 

Several  others  were  constracted  nnder  the  early  em- 
perors, but  they  were  entirely  superseded  and  eclipsed  bj 
that  of  Vespasian  and  Titus,  the  vast  rains  of  whico  strilte 
the  traveller  with  awe.  Set  on  fire  by  lightning  under 
the  emperor  Macrinus,  it  was  restored  by  Alexsnder 
Severus,  the  shows  during  the  interval  being  held  {u  of 
old)  in  the  circus.  The  latest  record  of  its  being  used  ii 
in  the  6th  century,  when  Cassiodorus  waa.  prfisent ;  bat 
Bede  in  the  8th  century  speaks  of  the  edifice  aa  BtiB  eotira 
During  the  Middle  Ages  many  of  the  stftnes  of  thii,  u 
of  many  other  ancient  buildings,  Were  carried  away  for 
building  purposes;  and  among  3ie  plnnderen  we  regret  to 
have  to  reckon  the  great  Michel  Angelo,  who  worked 
up  a  large  number  of  its  stones  into  a  palace  for  one  of 
the  Roman  noble  familiea.  '  As,  however,  the  CoIoswob 
had  been  the  scene  of  many  of  the  Christian  martyrdoma, 
Benedict  XIV.,  whose  name  ought  never  to  be  mentumed 
without  an  expression  of  admiration  and  gratitade  for  hif 
enlightened  patronage  of  learning  and  antiquities,  took 
advantage  of  this  to  cqpsecrate  the  interior  by  the  erec' 
tion  of  crosses  and  oratories,  thereby  preserving  it  fnus 
further  depredations.  Of  late  years  oonsiderabla  excav^ 
tions  have  been  made  to  examine  its  subetractarea  Iti 
name  is  vanously  written,  but  on  the  whole  it*woald 
seem  that  the  most  con«ct  orthography  is  ColosseiuB  (oot 
Coliseum),  and  that  it  is  derived  from  its  colossal  size, 
which  far  surpassed  any  former  edifice  of  the  sort  Mu; 
of  its  minor  arrangements  are  uncertain,  but  the  dsu 
features  and  general  plan  are  euifficiently  intelligibia 

The  external  elevation  of  the  Colosseum  consisted  of 
four  stages,  each  adorned  with  engaged  columns  of  the 
three  orders  of  Greek  architecture.  The  lowest  three  ven 
arcaded,  having  each  eighty  columns  and  aa  many  archn. 
Those  of  the  basement  story  served  aa  entRuaoea;  wm^ 
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ax  bein^  nnmbered  and  allotted  to  the  general  body  of 
spectators,  while  four,  at  the  eztremitieB  of  the  axes  of  the 
ellipse,  were  the  principal  entrances.  The  higher  arcades 
had  a  low  parapet  with  (apparently)  a  statue  in  each  arch, 
and  gave  light  and.  air  to  the  passages  which  surrounded 
the  building.  The  openings  of  the  arcades  above  the 
principal  entrances  were  larger  than  the  rest,  and  were 
adorned  with  figures  of  chariots.  The  highest  stage  was 
much  more  solid,  bcin^  composed  of  a  continuous  wall 
of  masonry,  only  pierced  by  forty  small  square  windowa 
The  object  of  this  may  have  been  to  obtain  the  necessary 
solidity  and  weight  for  steadying  the  poles  which  supported 
the  awjiing,  and  must  have  had  to  carry  a  severe  inward 
strain.  The  alternate  arcades  were  ornamented  with  metal 
nhielda  There  was  also  a  series  of  brackets  to  support 
the  poles  on  which  the  awning  was  stretched. 

The  interior  may  be  naturally  divided  into  the  arena 
and  the  cavca,  with  their  respective  appendageSt 


The  {troM  was  the  portion  assigned  to  the  combatants, 
and  derived  its  name  from  the  sand  with  which  it  was 
strewn,  to  absorb  the  blooll  and  prevent  it  from  becoming 
slippery.  Some  of  tiie  eniperors  showed  their  prodigality 
by  substituting  precious  powders,  and  even  gold  dust^  for 
sand.  Thd  arena  was  generally  of  the  same  shape  as  the 
amphitheatre  itself,  and  was  separated  from  the  spectators 
by  a  wall  built  perfectly  smooth,  that  the  wild  beasts 
might  not  by  any  possibility  climb  it  At  Rome  it  was 
faced  inside  with  polished  marble,  but  at  Pompeii  it  was 
simply  painted.  For  further  security,  it  was  surrounded 
by  a  metal  railing  or  network,  aild  tJiie  arena  was  some- 
times surrounded  also  by  a  ditch  (euripus),  especially  on 
account  of  the  elephants.  Connected  with  the  arena  were 
the  dens  from  which  the  beasts  came,  and  the  rooms  where 
the  i^ladiators  met  before  the  show  began.  In  spite  of  the 
excavations  which  have  been  made,  it  is  not  very  easy  to 
understand  how  all  the  effects  described  by  ancient  authors 
were  produced;  for  after  the  regular  shows  were  over,  the 
arena  was  sometimes  filled  with  water,  and  sea-fights  were 
exhibited  with  shipa. 

The  part  assigned  to  the  spectators  was  called  cavea. 
In  the  different  amphitheatres  whose  ruins  have  been 
examined,  there  are  some  differences  in  the  arrangements, 
but  the  general  features  are  neariy  the  same  in  aU.  ^  The 
^avea  was  divided- into  several  galleries,  concentric  with  the 
outer  waUs,  and  therefore,  like  them,  of  an  elliptic  form. 
The  place  of  honour  wba  the  lowest  of  these,  nearest  to  the 
arena,  arid  called  the  podium.  The  divisions'  in  it  were 
tiirger.  so  as  to  be  able  to  contain  movable  seats.  At 
Home  it  was  here  that  the  emperor  sat,  his  seat  bearing 
the  name  of  wg^estum.  The  senators,  principal  magis- 
trates, vestal  virgins,  the  provider  (editor)  of  the  show, 
and  other  per86n9  of   note,  oocupied    the    res^   of    the 


podium.  At  Niames,  besides  the  nigh  ofi^cials  of  the 
town,  the  podium  had  places  assigned  to  tHe  principal 
guilds,  whose  names  are  still  seen  inscribed  upon  it,  with 
the  number  of  places  reserved  for  each.  In  the  Colossema. 
there  were  three  moeniana  or  galleries  above  the  podium^ 
separated  from  each  other  by  terraces  (prceeinctiones)  and 
wails  (baltei).  The  lowest  was  appropriated  to  the  eques- 
trian order.  Numerous  passages  {vomitoria)  and  small 
stairs  gave  access  to  them;  while  long  covered  corridors, 
behind  and  below  them,  served  for  shelter  in  the  event  of 
rain.  At  Pompeii  each  place  was  numbered,  and  elsewhere 
their  extent  is  defined  by  little  marks  cut  in  the  stone. 
The  spectators  were  admitted  by  tickets  (tessera)^  and  order 
preserved  by  a  staff  of  officers  appointed  for  the  purpose. 

The  height  of  the.  Colosseum  is  given  as  from  160  to 
1 80  feet.  The  seats  in  the  interior  do  not  rise  higher  than 
the  level  of  the  third  order  of  the  exterior,  that  is,  about 
half  the  entire  height  of  the  building;  and  this  apparent 
excess  of  height  beyond  what  was  made  available,  has  led 
some  to  suppose  that  there  were  upper  seats  and  gaUeries, 
of  which  no  trace  now  exists.  The  height,  however, 
appears  to  have  been  necessary  for  the  ventilation  of  the 
building.  When  such  enormous  crowds  were  packed 
closely  together  for  several  hours  at  a  time  on  an  Italian 
summer  day,  with  an  awning  drawn  over  them,  the  atmo- 
sphere would  have  become  quite  pestilential  if  there  had 
not  been  a  considerable  space  overhead,  and  at  least  one 
range  of  open  arcades,  unencumbered  by  anygalleries  to 
prevent  the  free  circulation  of  air.  '  Scented  liquids  were 
at  times  squirted  over  the  spectators  from  concealed  tubes; 
but  no  aroma  would  have  compensated  for  the  want  of  ail*, 
which  the  arcade  all  round  the  building,  above  the  highest 
spectators,  would  supply.  There  may  also  have  been 
another  series  of  openings  serving  the  same  purpose  be- 
tween the  top  of  the  wall  and  the  edge  of  the  awning,  which 
was  supported  upon  poles.  It  has  been  calculated  t^t  the 
Colosseum  contained  87,000  places,  and  that  besides  these, 
15,000  more  speoiators  could  be  admitted.  The  greatest 
lengUi  is  about  612  feet,  and  the  length  of  the  shortest 
axis  of  the  ellipse  about  515  feet.  The  dimensions  of  the 
arena  are  variously  stated  by  different  writers,  some  making 
it  247  feet  by  150,  and  others  281  by  176. 

With  regard  to  the  provincial  amphitheatres,  Maffei,  in 
his  account  of  that  of  Verona,  appears  to  have  unduly 
restricted  their  number,  with  the  object  of  exalting  the 
honour  of  the  one  he  describes.  Besides  the  Colosseum, 
he  would  hardly  allow  any  ruins  to  be  entitled  to  this 
name  except  those  at  Verona  and  Capua.  But  subsequent 
writers  have  not  followed  him  in  this  rigorism;  and  Fried- 
lander,  who  is  the  latest  and  most  complete  authority  on 
the  subject,  gives  the  measurements  and  description  of 
fifty-two.  Natijrally,-the  early  ones  would  be  of  wood, 
like  that  erected  by  Atilius  at  Fidenss  in  the  time  of 
Tiberius,  which  give  way  while  shows  were  being  exhibited, 
on  which  occason  50,000  persons  were  killed  or  injured. 
One  at  Placentia  is  also  mentioned,  which  is  said  to  have 
been  the  most  spacious  then  in  Italy,  and  to  have  been 
burned  in  the  wars  between  Otho  and  Vitellius  by  the 
inhabitants  of  a  neighbouring  town  whose  envy  it  had 
excited.  Such  disasters,  coupled  with  the  growing  scarcity 
of  vrqpd  and  the  greater  facilities  for  quarrying  stone, 
would  naturally  le«l  to  the  construction  of  more  solid 
buildings.  At  the  same  time,  the  progress  of  this  im- 
provement must  have  been  slow,  and  the  buDding  of  at 
least  the  great  majority  of  the  provincial  amphitheatres  of 
stone  may  be  ascribed  to  the  period  between  the  reign  of 
Vespasian  and  that  of  Constantine,  when  the  establish- 
ment at  Christianity  threw  a  discredit  on  the  cruel  and 
bloody  shows  for  which  these  vast  structures  were  designed. 
Hadrian  is  especially  commemorated  for  the  ouoerous 
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buQdings  he  caused  to  be  erected  almost  everywhere,  and 
this  is  mentioned  in  connection  with  games  b^ng  held. 

In  constructing  many  of  the  amphitheatres  in  the  pro- 
vincial towns,  advantage  was  taken  of  the  natural  slope  of 
a  bill  to  lessen  the  labour  of  construction;  and  in  some 
cas^s.a  narrow' ravine  between  two  hills  allowed  of  toth 
aides  being  formed  on  the  natural  slopes,  and  of  the  stream 
ot  thoir  feet  being  dammed  up  for  combats  on  the  water. 
The  conformation  uf  the  ground  and  the  caprices  of  local 
authorities  have  produced  slight  minor  differences  of  plan, 
but  the  general  description  of  the  Colosseum  will  suffice 
for  all.  For  details  regarding  others  the  reader  may  con- 
sult, ii)  addition  to  other  authorities,  the  descriptions  given 
in  this  work  of  the  different  towns  where  their  remains  are 
still  found.  Here  it  may  be  sufficient  to  name  that,  at 
Pompeii,  which  is  probably  better  known  to  most  persons 
by  the  graphic  description  in  Lord  Lyt ton's  novel  Uian  by 
any  of  the  illustrated  accounts  that  have  been  published 
of  that  wonderful  town;  that  at  Verona,  which  served  as 
a  basis  to  Maffei's  careful  investigation  of  the  whole  sub- 
ject; those  at  Capua  and  PozzuoU,  which  almost  rival  the 
Colosseum  in  dimensions;  those  at  Nismes,  Aries,  and 
Frejus  in  France;  that  at  Italica,  near  SevUle  in  Spain, 
remarkable  for  the  thickness  of  its  walls  and  the  strength 
of  its  masonry — leading  Florez  to  remark  that  its  ruin  is 
due  not  to  the  injuries  of  time  and  the  weather,  but  to  the 
hand  of  man;  that  at  the  ancient  Thysdrus,  in  Uie  province 
of  Carthage,  now  called  EUDJenvm,  which  alone  resembles 
the  Colosseum  in  having  five  galleries  or  corridors  in  the 
first  storey;  and  that  at  Pola  in  Istria,  whose  external  shell 
— the  internal  fittings,  which  were  probably  all  of  wood, 
iiaving  quite  disappeared — ^forms  a  striking  object  as  seen 
from  the  sea. 

A  very  fair  summary  of  the  whole  subject  will  be  found 
in  Smith's  Dictionary  of  Clamcal  AntiqtUties ;  and  a  much 
more  minute  and  elaborate  account,  by  C.  Thierry,  with 
good  illustrations,  in  the  Dictionnaire  des  Antiquitis  of 
Daremberg  and  Saglip,  which  has  the  further  advantage  of 
giving  numerous  references  to  larger  works  on  the  subject, 
— ^its  chief  defect  being  one  too  common  in  French  books, 
the  almost  complete  ignoring  of  everything  published  in 
this  country,  where  Taylor  and  Cresy's  ArMUctural  AtUi- 
quities  of  Rome,  of  wluch  a  second  edition  has  recently 
appeared,  is  entitled  to  special  mention.  Nor  does  it 
notice  that  treasure  of  information  about  Spanish  history 
and  antiquities,  the  EspaHa  Sagrada,  where  (voL  ziL 
p.  228)  will  be  found  the  most  careful  account  of  the 
amphitheatre  at  Italica,  with  several  drawings.  The  fol* 
lowing  table,  abridged  from  Friedlander's  Darstellung  aus 
der  SittengtschichU  JRom$  (1865,  2d  ed.  1867),  gives  the 
dimensions,  in  English  feet,  of  a  few  of  the  principal 
amphitheatres  that  have  been  examined : — 


Puzzuoli,  

Rome  (Colosseum), . . . . 

Falerii, 

Capua, _,. 

Julis  Cnsaroa,  .....  . 

Italica  (Scrille),  

Verona, „. 

Tamtco, 

ThYsdni8, 

Pola, 

Aries, 

Pomp6u, 

Tourt, 

Hto«f, 


Entln  BttUJlnff.  ^ 


Greater       Shorter 
AxU. 


Feet. 

6261 
"616 
£864 
557 
551 
513 
5054 
486 
457' 
452 
448 
445 
448 
4884 


Arena. 


Greater  *    Shorter 
AxU. 


Feet. 

Feet. 

475 

867 

5104 

2S1 

848 

458.  . 

250 

289 

459 

4394 

403 

248 

890 

277 

892 

2534 

8694 

230. 

852 

228 

841 

2184 

9984 
88584 

223 

227 

Feet 

216 
176 

150 
197 

1454 
181 
188 
147 
129 
115 
984 
1264 
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AMPHITBItE,  in  Greek  Mythology,  the  sapreme  god- 
dess of  the  sea,  and  as  such  the  wife  of  Poseidon  (Neptnne), 
but,  imlike  him,  so  entirely  confined  in  her  authority  to  tht 
sea  and  the  creatures  in  it,  that  net  only  was  her  name 
(from  V^-rptui,  the  same  root  aa  rpvJ)  sometimes  uBed 
as  an  equivalent  for  that  elemisnt,  but  she  was  never 
associated  with  her  husband  either  for  purposes  of  worship 
or  in  works  of  art,  ex^pt  when  he  was  tu  be  distinctlj  re- 
garded as  the  god  who  controlled  the  sea,  though  generally 
his  functions  extended  to  the  whole  watery  element  She 
was  one  of  the  nereids,  and  distinguishable  from  the  othe» 
only  by  her  queenly  attributes.  It  was  said  that  Neptune 
saw  her  first  dancing  at  Naxus  among  the  other  nereidA, 
and  carried  her  off.  But  in  another  version  of  the  m)'tli, 
she  then  fled  from  him  to  the  farthest  ends  of  the  sea, 
where  the  dolphin  of  Neptune  found  her  out  In  works 
of  art  she  is  represented  either  enthroned  beside  him,  or 
driving  with  hun  in  a  chariot  drawn  by  hippocampa  or 
other  fabulous  creatures  of  the  deep,  and  attended  hj 
tritons  and  nereids. 

AMPHORA  (from  Aftiil  and  i^fM\  a  large  vessel  used 
by  the  ancient  Greeks  and  Romans  for  preserving  wins, 
oily  fruits,  <fec.,  and  so  named  from  its  usually  having  sn 
ear  or  handle  on  eaeh  side  of  the  neck,  whence  i^as  also 
called  <ft^  It  was  commonly  made  of  earthenware,  but 
sometimes  of  stone,  glass,  or  even  more  costly  matemls'; 
its  usual  form  was  tdl  And  narrow,  diminishing  below  to 
a  pointy  A  nuhber  of  specimen^  of  the  various  kizuii 
of  amphor»  are  to  be  iSsen  in  the  Elgin  collection  in  the 
British  Museum.  Homer  and  Sophocles  mention  amphone 
used  as  cinerary  u^ns;  uxi,d  a  discovery  made  in  1825  si 
Salona  shows  that  they  were  sometimes  used  as  coffins. 
The  amphora  was  divided  lengthwise  to  receive  the  corpse, 
then  closed  and  deposited  in  the  earth,  thua  presernng 
the  skeletons  entire  (Steinbildiel,  AUertAum^  p.  67).  The 
amphora  was  a  standard  measure  of  capaci^  among  botb 
Greeks  and  Romans.  The  Attic  amphora  contained  neszly 
nine  gallons,  and  the  Roman  amphora  about  six. 

AMPLITUDE,  in  Astronfmy,  vi  the  amount  of  deviation 
towards  the  north  or  south  of  i^  celestial  object  from  the 
true  east  at  rising,  and  the  true  yest  at  setting  For  the 
fixed  stars  it  is  constant;  for  the  sun  and  planets  it  vaiies 
with  'the  declination.  At  the  equinoxes  the  sun  rises 
exactly  in  the  east,  and  sets  in  the  west  point, — ^the  asv 
plitude  then  is  zero;  at  the  solstioes  it  amounts  at  LondcL 
to  39*  44'. 

AMPTHILL,  •  small  neatly- buHt  market  tovn  in 
Bedfordshire^  situated  about  8  hiiles  south  of  Bedford. 
Besides  the  old  parish  church,  it  contains  various  dissent- 
ing chapels,  a  county  court-house,  a  savings  bank,  sever&l 
schools^  and  an  almshousei  Near  the  town  is  AmpthiH 
house,  a  mansion  of  the  late  Lord  Holland,  containing  a 
valuable  collection  of  paintings,  a  library,  and  a  museuoL 
The  site  of  the  old  cattle  in  which  Catherine  of  Aisgoa 
resided  while  her  divorce  from  Henry  VIIL  was  pending, 
is  marked  by  a  cross  witiiin.  the  grounds.  The  district  is 
chiefly  agricultural,  but  in  Ampthill  there  is  a  large  brcw€i7, 
^and  a  considerable  amountof  Btraw*plaiting  and  lace-making. 
Population  in  1871,  2220. 

AMPULLA,  a  Latin  word  denoting  a  small  jar  or  &£k 
for  holding  liquids.  In  medisdval  church  T^tin  it  usually 
signifies  the  vess^  that  contained  the  consecrated  oOs,  d 
which  the  three  principal-^or  the  catechumens,  for  the 
sick,  and  for  confinnation — were  hallowed  by  the  bishop 
on  the  Thursday  before  Easter.  The  word  has  passed  into 
our  language  in  connection  with  the  coronation  of  the  kings 
of  England,  and  occurs  repeatedly  in  the  coronation  serrice. 
Thus,  in  that  used  for  Que^n  Victoria,  we  read:— "Tbc 
anthem  l)eing  concluded,  tiie  Dean  of  Westminster,  taking 
the  ampulla  and  spoon  from  off  the  altar,  holdeth  theo 
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ready,  pourmg  some  of  the  lioly  oil  into  the  spoon,  and 
vith  it  the  archbishop  anointeth  the  Queen  in  the  fonn  of 
•  cross.  ...  Then  the  Dean  of  Westminster  layeth  the 
ampuUa  and  spoon  upon  the  altar."  Qildas  mentions  i^ 
ose  as  established  among  the  Britons  in  his  time,  and  St 
Oolumba  is  said  to  have  employed  it  in  the  coronation  of 
King  AiduL  The  most  celebrated  ampulla  in  history  is 
that  known  as  la  taitiie  ampoule  at  Rheims,  from  which 
the  kings  of  France  were  anointed.  According  to  the 
legend,  which  gained  for  itself  a  secure  place  in  the  national 
belief,  it  had  been  brought  from  heaven  by  an  angel  for 
the  coronation  oi- dovis,  and  at  one  period  the  kings 
of  France  claimed  precedence  over  all  other. sovereigns 
on  account  of  it.  It. seems,  however,  that  Pepin  in  the 
8th  century  was  the  fiiist  French  king  who  was  anointed, 
and  this  in  .connection  with  hia  baptism  rather  than 
his ,  coronation.  (See  the  preface  to  t)ie  3d  Folume  of 
Maskell's  ManumetUa  JRitualia  and  the  authorities  there 
referred  to.) 

AMBAOTI,  a  district  and  city  of  India,  iQ  the  com- 
missionership  of  Slast  Berar,  within  the  Haidarabad 
nssigned  districts.  The  district  lies  between  20**  23'  and 
2V  7  N.  lat.,  and  between  77°  24'  and  78°  13'  E.  long.  It 
is  bounded  on  the  N.  by  the  Elichpur  district;  on  the 
£.  by  the  Wardh4  river,  separating  it  from  the  central 
provinces;  on  the  S.  by  the  Basim  and  Wtin  districts;  and 
on  the  W.  by  AkoU  district.  The  area  is  estimated  at 
2566  square  miles,  but  the  syrvey  has  not  yet  been  com- 
pleted. The  population  in  1867  was  returned  at  407,276 
souls,  which,  taking  the  'area  as  given  above,  would  ehow 
an  average  density  of  158  persons  per  square  mile;  num- 
ber of  i^es,  212,675;  fexnales,  194,701;  the  proportion 
of  males  to  the  total  population  being  5219  per  cent  The 
district  consists  of  an  extensive  plain^  about  800  feet  above 
sea-level,  the  general  flatness  h&ns  duly  brokeii  by  «  small 
chain  of  hills,  running  in  a  north-westerly  .direction^  be- 
tween Amraotl  and  (Siandor,  with  an  average  height  of 
from  400  to  500. feet  above  the  level  of  the  lowlands. 
Four  towns  are  returned  as  containing  a  population  ex- 
ceeding 5000  soulsf-namely,  Amraotl,  population  23,410; 
Karinja,  a  considerable  commercial  town,  population 
1'1,750|  Ba^lnerd,  a  town  on  the  Great  Indian  Peninsula 
Railway,  which  intersects  the  district,  population  6876, 
KoI&pur,'p()puktion  6169. 

AMRI'TSAR,  a  division,  district,  and  city  of  British 
India,  under  the  jurisdiction  of  the  lieutenant-Qovemor 
of  the  Panj&b.  This  Amritsar  Division  comprises  the  dis- 
tricts of  Amritsar,  Si&lkot,  and  QurdAspur.  It  is  bounded 
on  the  N.E.  by  the  Himilayas;  on  the  ^.W.  by  the  Qi:gran- 
w^a  and  Labor  districts;  on  the  N.W.  by  the  river 
Ohehab;  and  on  the  S.R  by  the  rivep  Bi&s.  The  tq^ 
population  of  the  division  is  returned  at  2,743,880  souls, 
divided  into  the  following  classes: — Hindus,  659,905; 
Mahometans,  1,401,290;  Sikhs,  352,885;  others,  329,800. 
The  number  of  males  was  returned  at  1,512,480,  and  the 
females  at  1,231,400,  the  proportion  of  males  to  the  entire 
population  of  the  division  being  55  per  cent . 

Ambitqab  District  lies  between  30*"  40'  and  32°  lO' 
N.  lat,  and  between  74""  40'  and  75''  40'  K  long.  It  is 
bounded  on  the  N.W.  by  the  river  R4vl,  on.  the  S.K 
by  the  river  Bids,  on  the  N.E.  by  the  district  of  Gurd&s- 
pur,  and  on  the  S.W.  by  the  district  of  Labor.  Amritsar 
district  is  a  nearly  level  plain,  with  a  very  slight  slope 
from  east  to  west  The  banks  of  the  Bi4s  are  high^  and 
op  this  side  of  the  district  well-water  is  not  found  ex- 
cept at  50  feet  below  the  surface;  while  towards  the 
lUvi  wells  are  less  than  20  feet  in  depth.  The  only 
stream  passing  through  the  district  is  the  Elmi  or  Saki, 
which  takes  its  rise  in  a  marsh  in  the  Gurrfdspur  district, 
and  after  traversing  part  of  the  district  empties  itself  in4o 


the  lUvL  NumeriSub  canals  intersect  the  district,  affording 
ample  means  of  irrigation.  The  Sind,  Panj&b,  and  Dehli 
Bailway,  and  Grand  Trunk  Road,'  which  runs  parallel  with 
it^  afford  the,  principal  means  of  land  eommunication  and 
traffic.  Totid  population  of  Amritsar  district,  832,750, 
divided  into  the  -following  classes: — Hindus,  138,027; 
Mahometans,  377,135;  Sikhs,  .223,219;  others,  94,369. 
The  males  number  465,074,  and  the  females  367,676; 
the  proportion  of  males  to  the  total  population  being  55 '84 
per  cent  The  principal  tribes  and  castes  in  point  of  num- 
bers are  as  follow :---(l.)  Jdts,  viz.,  Hindus  and  Sikhs, 
189,065;  Mahometans,  65,964:  total,  255,029.  (2.)Biih- 
mans,  43,846.  (3.)  Kshattriyas,  39,892.  (4.)  KAshmi^ 
37,456.  (5.)  Arords,  29,103.  The  total  agricultural  pop^fe 
lation  is  returned  at  417,747.  Area  of  the  district,  2036*23 
square  miles,  or  1,303,188  acres,  of  which  927,730  acYes 
are  under  cultiv&tion,  178,939  acres  are  cultivable,  but 
not  actually  under  tillage,  and  196,519  acres  are  uncul* 
tivable  and  waste.  This  result  ogives  1  *56  acres.(of  which 
1  '1 1  acres  are  cultivated, and  '2^  cultivable)  per  hoad  of  the 
population,  or  3*12  acres  ^2*22  Cultivated  and  *42  culti- 
vable) per  head  of  the  agricultural  populati(m. 

The  principal  agricnltmal  products  of  Amritsar  are  wheat,  barley, 
and  grain  for  the  apring  crop ;  and  rice,  joir  (spiked  miJlet),  Indian 
com,  moth  {Phaseotus  aamilifolius),  and  mash  {Phascoliu  radialtta) 
for  the  aulnunn  crop.  The  current  settlement  of  the  district  expires 
in  1876-76.  Five  towns  are  returned  aa  containing  a  population  of 
upWarda  of  5000  souls— namely,  Amritsar,  population  136,813; 
JandriOi,  6976;  Maj{thi^  6600;  Rim  Dds,  6856;  BunddU;  6287. 
Of  the  fore^inf  towns  Amritsar  has  been  constituted  a  first-claso, 
and  JandnSd,  Slajftbi,  and  Rim  Dis  third-class  municipalities. 
Beaidoa'the  regularly-constituted  municipalities,  however,  a  muni- 
cipal Income  is  also  realised  at  the  following  ten  places : — Tarn  Taran, 
FathiAb&d,  Govindwal,  Nauishahri  Pannian,  Verowal,  Jaldlibdd, 
Attarf,  Chiuniiri,  Vanniki,  and  Bhallar.  Municipal  revenue  is  in 
all  casea  levied  by  means  of  octroi  duties,  supplemented  in  some 
instances  by  house  rates  and  other  direct  taxation.  The  total 
revenue  of  Amritsar  district  in  1871>72  amounted  to  £U6,785,  of 
whioh  £86,727,  18s.,  or  76  per  cent.,  was  derived  from  the  land. 
The  other  principal  items  of  revenue  wore  as  follows :— Distilleries, 
£3677,  14s. ;  drugs  and  opium,  £3648,  68. ;  income  tax,^£1724,  8a ; 
stamps,  £13,621«  18s. ;  local  rates  levied  lender  the  provisions  of 
Act  20  of  1871,  £5208,  10a.  The  staple  manufacture  of  Amritsar 
is  woollen  shawls,  in  imitation  of  those  of  Kashmir.  The  value  of 
this  manufacture  in  1871-72  was  estimated  at  £91,742. 

Ambitbab  Citt,  tlie  divisional  headquarters  and  capital 
nt  the  district  of  the  same  name,  is  situated  in  31''  40-  N. 
lat  and  74''  45'  K  long.  It  lies  at  an  equal  distance  be- 
tween the  BiAs  and  RAvi  rivers,  is  about  8  nules  in  cir- 
cumference, and  forms  at  once  the  great  trading  centre  of 
the  F^Ab,  and  a  celebrated  seat  of  the  Sikh  rdigion  and 
learning.  The  following  description  of  the  tpwn  is  ex- 
tracted from  ThonUan's  GcuetUer  (ed.  1862)  >- 

"Amritsar  owes  its  importance  to  e  talio  or  reservoir  which  Kdm 
IMa,  the  fourth  guru  or  spiritual  guide  of  the  Sikha,  caused  to  hf 
made  herein  1681,  and  which  he  tenned  Amrita  Saras,  or  the  Fount 
of  Immorality.  It  thenceforward  became  a  place  of  pilgrimage. 
Nearly  two  centuries  afterwwds,  Ahmad  Shdh,  the  founder  of  th» 
Dur&nf  empire,  alarmed  and  enraged  at  the  progress  of  the  Sikhs, 
blew  up  the  shrine  with  gunpowder,  filled  up  tne  holy  tank,  and* 
caused  sine  to  he  slaughterea  upon  the  site,  thus  desecrating  the 
spot  On  his  return  to  Kabul,  the  Sikhs  repaired  the  shrine  and 
reservoir,  and  commenced  ^e  overthrow  oi  Mahometan  sway  in 
Hindustan.  The  sacred  tank  is  a  square  of  150  paces,  containing  a 
great  body  of  water,  pure  as  crvstal,  notwithstanding  the  multitudes 
that  bathe  in  it,  and  supplied  apparently  hv  natural  springs.  In 
the  middle,  on  a  small  island,  is  a  temple  of  Han  or  Vishnu ;  and 
on  the  bank  a  diminutive  structure,  where  the  founder,  R&m  Pds, 
is  said  to  have  spent  his  life  in  a  sitting  posture.  The  temple  on 
the  island  is  ricnly  adorned  with  gold  and  other  costly  embellish- 
ments, and  iti  it  sits  the  sovereign  guru  of  the  Sikhs  to  receive  the 
presents  and  homage  of  his  followers.  There  are  five  or  aiz  hundred 
ak^  or  priests  attached  to  the  temple,  who  have  erected  for  them- 
selves good  houses  from  the  contributions  of  the  visitors.  Amritsar 
is  a  very  populous  and  extensive  place.  The  streets  are  narrow, 
but  the  houses  in  general  are  tolerably  lofty,  and  built  of  burnt 
brick.    On  ^e  whole,  Amritsar  may  claim  some  little  architectural 


778 


A  M  R  — A  M  S 


■uperiority  ovor  tbe  towns  of  lliodustdiu  Besides  oon^udenble 
numuisctiiKs  of  shAwls  sod  silks  in  imitation  of  the  K&shmir 
fabric,  Amritssr  carries  to  a  very  eztonsiTa  transit  trade,  as  well 
as  coosidemUe  monetary  transsctions,  witli  Hindostin  and  Centnd 
Asia.  Provision  is  maJo  for  an  ample  supply  of  water  to  the  town 
from  the  Udr<  Doab  canaL  A  striking  omeet  at  Amritssr  is  the 
huge  fortress  of  Govindgarh,  built  by  Kanjit  Sinh  in  1809,  ostensibly 
to  protect  the  pilgrims  visitinc  the  nlace,  bfit  in  reality  to  overawe 
their  vast  and  aangerous  aj»omblago. 

Amritsar  was  the  first  mission  station  of  the  Church  of 
England  in  the  Panjib.  The  census  of  1868  gives  a 
population  within  municipal  limits  of  43,931.  The  total 
population,  however,  of  the  city  and  suburbs  is  returned  at 
135,813,  of  whom  347Z  are  agriculturists,  the  rest  being 
engaged  in  trade  or  other  non-agricultural  pursuits.  The 
town  has  been  constituted  a  fir8t-cla.ss  municipality,  the 
affairs  of  which  are  conducted  by  a  committee  of  twenty- 
eight  members.  The  municipal  income  is  derived  from 
octroi  duties,  local  taxes,  house  tax,  dec.,  and  amounted  in 
1871-72  to  XI  9,800,  or  9s.  per  head  of  the  population 
within  municipal  limits.  Since  th*  opening  of  the  Panjdb 
railway  Amritsar  has  rapidly  become  the  great  centre  of 
ttade  in  that  province.  Its.  position  on  the  line  and  the 
enterprise  of  its  merchants  promise  also  to  give  it  the  com- 
mand of  the  trade  vid  Leh  to  Central  Asia,  which  is  now 
(1874)  being  opened  up.  It  is  the  chief  entrepdi  in  the 
Fanjab  for  Manchester  goods,  in  return  for  which  it  ex- 
ports to  other  parts  of  India  food-grains,  the  local  manu- 
factures in  imitation  of  the  K&shmir  fabrics,  and  the  costly 
shawls  and  stufb  which  form  the  staple  of  the  KAshmir 
trade. 

AMRU-IBN-EL-ASS,  or  •Ann,  one  of  the  most  famous 
of  the  first  race  of  Saracen  leaders,  was  descended  of  Aasi, 
of  the  tribe  of  Koreish.  In  his  youth  he  wrote  satirical 
verses  against  the  person  and  doctrine  of  Mahomet  His 
zeal  in  opposing  the  new  religion  prompted  him  to  under- 
take an  embassy  to  the  king  of  Etldopia,  in  order  to  stimu- 
late him  against  the  converts  whom  he  had  taken  under 
hid  protection,  but  he  returned  a  convert  to  the  Mahometan 
faith,  and,  along  with  Ehaled,  joined  tlie  fugitive  prophet 
at  Medina.  When  Abu-Bekr  resolved  to  make  'ft  new  attack 
upon  Syria,  he  entrusted  Amru  with  a  high  command. 
In  this  he  was  so  successful  that  he  rose  to  the  elevated 
station  of  chief  in  Irak,  when  Ehale4  requested  the  attend- 
ance of  all  the  Arabian  generals  before  Damascus.  During 
th^  caliphate  of  Omar  he  also  served  in  Rdesiine  under 
Abu-Obeldah,  taking  the  command  in  the  siege  of  Csesarea, 
which  yielded  to  him  in  July  638  a.d.  After  the  death  of 
Obeldah,  Amru  assumed  the  chief  command  in  Syria,  in 
which  *he  was  confirmed  by  the  caliph,  notwithstanding  the 
opposition  of  Othman.  Soon  afterwards  (639)  he  led  an 
army  of  4000  Arabs  into  Egypt.  During  the  progress  of 
his  march  a  messenger  from  Omar  arrived  with  a  letter 
containing  directions  to  return,  if  he  shoidd  receive  this 
letter  in  the  territories  of  Syria;  but  if  he  should  receive 
it  in  those  of  Egypt,  he  might  advance,  and  all  needful 
assistance  would  be  instantly  sent  to  him.  The  contents 
of  the  letter  were  not  made  known  to  his  officers  until  he 
was  assured  that  the  army  was  on  Egyptian  soil,  so  that 
the  expedition  might  be  continued  under  the  sanction  of 
Omar's  orders.  Having  taken  Pharma,  he  advanced  to 
Misrah,  the  ancient  Memphis,  and  besieged  it  for  seven 
months.  .  Although  numerous  reinforcements  arrived,  he 
would  have  found  it  very  difficult  to  storm  the  place  pre- 
vious to  the  inundation  of  the  Nile,  but  for  a  treacherous 
lessening  of  the  forces  of  the  citadel,  which  was  consequently 
taken  by  storm;  and  the  Greeks  who  remained  there  were 
either  made  prisoners  or  put  to  the  sword.  On  the  same 
•pot  Amru  erected  a  city  named  Fostat,  the  ruins  of  which 
are  known  by  the  name  of  Old  Cairo.  Amru  pursued  the 
Creeks  to  Alexandria,  and  after  an  obstirite  and  bloody 


siege  of  fo  JLoen  mpnths,  the  city  was  taken,  640  ▲.!>.  To 
Amru  has  generally  been  attributed  the  burning  <rf  tlie 
famous  Alexandrian  library,  by  command  of  the  caliph 
Omar.  -  But  with  this  act  of  barbarism,  so  incoiisistent 
with  the  character  of  Omar  and  his  general,  he  b  for  the 
first  time  charged  by  Abul-Faiagius,  a  Christiaa  writer, 
who  lived  six  centuries  later.  It  is  highly  probable  that^ 
few  of  the  700,000  volumes  collected  by  the  PUdemies 
remained  at  the  time  of  the  Arab- conquest,  when  we  con- 
sider the  various  calamities  of  Alexandria  from  the  time  of 
Caesar  to  those  of  Caracaila  and  Diocletian,  and  the  dis- 
graceful pillage  of  the  library  in  389  a.0.  under  the  rule  of 
a  Christian  bishop,  Theophilus  (see  Gibbon,  c.  51).  Anna 
died  663  A.D.  In  a  pathetic  oration  to  his  children  on  his 
death-bed  he  bitterly  lamented  his  youthful  offence  in 
satirising  the  p^d^het,  although  Mahomet  had  f  oigiv«n  him^ 
and  had  frequently  afiirmed  that  **  there  was  no  Mnasuhnaa 
more  sincere  and  steadfast  in  the  faith  than  Amro." 

AMRU-EL-K/ JS,  an  Arabian  poet,  contemporary  with 
Mahomet.  H«  >n:ote  one  of  the  seven  MoaOakal  (Sus- 
pended), or  poems,  composed  before  the  promulgation  of 
Mahometanism,  which  derived  their  name  from  the  &ct 
that  they  were  suspended  in  the  Kaaba  at  Mecca.  He  was 
hostile  to  the  claims  of  the  prophet,  and  wrote  vetses 
agsinst  him.  It  is  said  that  his  death  was  occasioned  by 
his  wearing  a  poisoned  shirt  presented  to  him  by  the  Greek 
emperor  Heraclius,  to  whom  he  had  gone  to  ask  aid  against 
the  Beni-Asad,  his  own  tribe.  The  story  is,  however,  dis- 
credited by  Av^ilf eda.  "  The  MoaUakat  of  Amro,  in  the 
original  text,  was  published  by  Lette  at  Leyden  in  184S. 
and  an  English  translation  by  Sir  William  Jones  appeared 
in  1782.  The  edition  of  Hengstenberg  (Bonn,  1823)  con- 
tains a  Latin  version.  Another  edition,  by  Arnold,  appesLzvd 
at  Leipsic  in  1850.  The  edition  of  IBaron  MacGuckin  SUre 
(Paris,  1 837)  includes  the  miscellaneous  poemsy a  translatioii^ 
notes,  and  a  life 'of  the  poet. 

AMSANCTI  (or  AMPSANCTI)  VALLIS,  a  valley  with 
a  small  sulphureous  lake  and  cavern  in  the  territory  of  the 
Hirpini,  or  Principato  Ultra  (eait  of  Naples),  about  four 
miles  from  the  town  of  Frigento  (Cicero,  Pliny),  or  ci^Lt 
from  Qesualda  The  spot  can  most  easily  be  visited  by 
railway  from  Ariano,  on  the  Naples  and  Benevento  iiLe. 
It  is  described  by  Virgil  (^n,  viL  563-71)  as  an  outlet  froo 
a  cave  giving  access  to  the  infernal  regions : — 

**  Hie  speccs  horrendmn,  ssvi  spiracola  Ditis, 
Monstntor,  ruptoqae  ingens  Achertmta  von^ 
Pestiferaa  aperit  fiEiQces;  qais  coadita  Erinoyi. 
Invisom  nomen,  tetraa  coelomqae  lerabat^ 

The  modem  name  is  Le  Mofete^  after  Uie  goddess  Mephitis 
who,  according  to  Pliny  {N.H,  ii.  95)/.. Ji  a  temple  here, 
of  which  there  are  no  remains.  The  laJ^e  is  considered  bj 
Dr  C.  T.  Ramage  (who  made  a  special  visit  to  it)  as  of 
volcanic  character,  and  appears  to  lie  on  the  edge  of  & 
crater-shaped  valley.  "  The  water,"  he  says,  ''had  a  d:;rk. 
l!)itchy  appearance,  and  was  thrown  up  oocasionally  in 
several  places  to  the  height  of  4^  or  5  feet.  At  the  tizt 
(of  the  cra^r)  we  were  possibly  40  feet  above  the  water, 
and  we  did  noi.  dare  to  descend,  as  the  exhalations  of 
sulphur  were  so  strong  that  we  should  have  been  Suffocnteti 
long  before  we  r^ched  the  water. '.  .  .  .  In  fact,  the  viiole 
of  this  country  seems  to  be  volcanic,  and  is  constanti? 
subject  to  earthquakes/'  (See  Nooks  and  Byvfttft  o/lu-it 
by  C.  T.  Ramage,  LL  D.,  1868;  Swinbum^s  Trjidt,  vol  L , 
Murray's  Handbook  for  S<nUh  Italy^  1873.) 

AMSDORF,  NicoLAUB,  a  Protestant  reformer  of  the 
16th  century,  was  bom,  Dec.  3,  1483,  at  Groes-ZsckopiH 
near  Wurzen,  on  the  Mulde.  He  was  educated  at  Leip::, 
and  then  at  Wittenberg,  where  he  was  one  of  the  fiist  wb^ 
matriculated  (1502)  in  the  recently-founded  nnivefsiiT. 
He  soon  obtained  various  academical  honoorSi  and  b^nuse 
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professor  of  thiology  in  1511.  He  joined  Luther  at  the 
very  beginning  of  his  great  straggle  (1517) ;  continued  all 
along  one  of  lus  most  admiring  and  determined  supporters; 
was  with  him  at  thjO  Leipsic  conference  (1519),  and  the 
Diet  of  Worms  (1521) ;  and  was  in  the  secret  of  his  Wart- 
burg  seclusion.  He  assisted  the  first  efforts  of  the  Refor* 
mation  at  Ma^eburg  (1524),  at  Godlar  (1531),  and  at 
Einbeck  (1534) ;  took  an  active  mirt  in  the  debates  at 
Schmalkald  (1537),  "where  he  defended  the  us^  of  the 
sacrament  hy  the  uiibelieving ;  and  (1539)  spoke  out 
strongly  against  the  bigamy  of  Uie  Elector  of  Hesse.  After 
the  death  of  the  Ckmpt  Palatine,  bishop  of  Naumburg- 
Zeiz,  he  was  installed  there  (Jan.  20,  1542),  though  in 
opposition  to  the  chapter,  by  the  elector  of  Saxony  and 
Luther.  His  position  was  a  painful  one,  and  he  longed  to 
get  back  to  Magdeburg,  but  was  persuaded  'by  Luther  to 
stay.  After  Luthw's  death  (1546)  and  the  battle  of 
iluhlberg(1547)*he  had  to  yield  to  his  rival  I^flug,  and 
retire  to  Uie  protection  of  the  young  duke  of  Weimar. 
Here  he  took  part  in  founding  Jena  university  (1548); 
opposed  the  *' AugsbuigL^lerim"  (1548) ;  superintended  the 
publication  of  the  Jena  ^tion  of.  Luther's  works ;  and 
debated  on  the  freedom  of \  the  will,  original  sin,  and,  more 
noticeably,  on  the  Christitln  value  of  gcxnl  works,  in  regard 
to  which  he  held  that  they  were  not  only  useless,  but  pre- 
judicial He  urged  the  sopalfition  of  the  High  Lutheran 
party  from  Melsmchthon  (1557),  got  the  Saxon  dukes  to 
oppose  the  Frankfurt  Recess  (1558),  and  continued  to 
^  fight  for  the  purity  of  Lutheran  doctrine.  He  died  at 
Eisenach,  May  14, 1565,  and  was  buried  in  the  high  church 
there,  where  his  effigy  diows  a  well-knit  frame  and  sharp- 
cut  features  He  was  a  man  of  strong  wUl,  of  great  apti- 
tude for  controversy,  and  considerable  learning,  and  thus 
exercised  a  decided  influence  on  the  Reformation.  Many 
letters  and  other  short  productions  of  his  pen  are  extant  in 
MS.,  especially  five  thick  volumes  of  AmsJ'orfiana,  in  the 
Weimir  library,  A  small  sect,  which  adopted  his  opinion 
on  good  works,  was  called  after  him  j;  but  ii  is  now  of  mere 
historical  interest, 

AMSLER^  QmxrtL,  a&d  d!  thd  inosil  distinguished  of 
toodem  engravers,  was  bom  at  Schinzn/  ch,  in  vhe  canton 
of  Aaigau,  in  1791^  He  studied  his  art  under  Lips  and 
Hess,  and  fi6m  181$  pursued  it  in  Italy,  and  chiefly  at 
Rome,  till  in  1829  he  succeeded  his  former  master  Hess  as 
professor  of  copper  engraving  in  the  Munich  academy.  The 
works  he  designed  and  engraved  are  remarkable  for  the 
grace  of  the  fiigured;  and  for  the  wonderful  skill  with  which 
he  retains  and  expresses  the  characteristics  of  the  originals 
paintings  and  statues^  !He  "was  a  passionate  admirer  of 
Raphael,  and  had  great  success  in  reproducing  his  works. 
Axnslefs  principal  engrai^gs  are—"  The  Triumphal  March 
of  Alexander  the  Great,**  and  a  full-length  "  Christ,"  after 
the  sculptures  of  Thorwaldsen  and  Dannecker ;  the  '<  Burial 
of  Chiist^"  and  two  "  M^onnas,"  after  the  pictures  of 
Raphael;  ftnd  the  "Triumph  of  tteligion  in  the  Arts,** 
after  Overbeck,  his  last  w6rk,  on  which  hQ  spent  six  years. 
He  died  May  18, 1849.T 

AMSTERDAM,  or  AhbteIdah,  for&erly  called  AmdeU 
Pedant,  capital  of  the  Netherlands,  situated  in  the  province 
of  North  Holland,  is  built  somewhat  in  the  form  of  a  half- 
moon,  on  the  T  or  Ij,  an  arm  of  the'  Zuyder  Zee,  in  52^ 
22'  N.  lat,  and  4*^  53'  E.  long.  The  name  Amsterdam 
means  "the  dam  or  dyke  of  the  Amstel,"  from  a  river 
0O  called  which  f^LSses  in  a  north-easterly  direction  through 
the  dty,— the  "dam"  referring  to  the  extensive  and  costly 
system  of  embankments,  canals,  and,  sluices  necessary  to 
secure  this  low-lying  city  against  the  encroachments  of  the 
tide.  Towards  the  land  Amstsrdam  was  at  one  time  sur- 
rounded by  a  fosse  or  canal,  and  regularly  fortified;  but 
Its  ramparts  have  been  demdished,!  and  the  twenty-eight 


bastions  that  fonned  part  of  the  defences  are  now  used  asi 
promenades  or  covered  with  buildings.  Within  the  city,, 
four  canals — the  Frinsen  Gracht,  Keizer's  Gracht,  Ueereu^ 
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Qracht,  and  the  Singel— extend,  in  the  form  of  polygonal 
crescents,  nearly  parallel  to  each  other  and  to  the  former 
fosse;  while  numerous  smaller  omals  intersect  the  dty  izi. 
every  direction,  dividing  it  into  about  90  islands,  with, 
nearly  290  bridges.  Some  of  these  are  of  stone,  but  the 
majority  are  of  iron  and  wood,  and  constructed  so  as  ta 
allow  vessels  for  inland  navigation  to  psss  through.  The 
site  of  Amsterdam  was^  origmally  a  peat  bog,  and  all  its 
buildings  rest  upon  piles  l£at  are  dnven  some  40  or  50 
feet  through  a  mass  of  loose  sand  and  mud  until  they  reach 
a  solid  stratum  of  firm  day.  This  foundation  is  perfectly^ 
secure  as  long  as  the  piles  remain  under  water,  in  1822^ 
however,  an  overladen  com  magarine  sank  into  the  mud. 
The  piles  are  liable  to  the  ravages  of  wood-worms  that  are 
supposed  to  have  been  brought  by  vessels  from  foreign, 
ports.  ,  The  streets  in  the  ddest  parts  of  the  town  are 
narrow  and  irregular,  but  are  nowhere  without  pavementsr 
or  f ootwaya  l^e  houses  frequently  present  a  picturesque^ 
sky-line,  brdcen  by  fantastic  gables,  roofs,  chimneys^  towers^ 
and  tunets  of  aU  forms  and  dimensions.  Four  of  thft 
prindpal  of  those  towers  have  e^^terior  galleries  very  near 
the  top,  running  round  them,  from  which  an  alarm  used 
to  be  blown  in  case  of  fire,  and  a  fight  shown  to  indicate 
the  locality  of  the  fire  to  the  dtizens,  who  from  the  age  of 
twenty  to  fifty  are  all  enrolled  in  the  fire-brigade  and  dvic. 
guard.  This  mode  of  signalling  is  now,  however,  super^ 
seded  by  a  system  of  telegraphic  communication  embrac- 
ing tlid  whole  dty.  Westward  of  the  Amstel,  which  passes 
almost  through  the  centre  of  the  dty,  is  the  more  modem 
part,  where  the  houses  are  often  exceedingly  handsome^ 
and  the  streets  broad,  and  planted  with  rows  of  large  trees, 
between  the  houses  and  the  canals.  The  chief  promenades 
are  the  Yondelspark,  laid  out  and  maintained  by  private 
individuals,  with  the  design  of  its  being  ultimately  pre- 
sented to  the  dty ;  and  the  Plantaa^je  or  Plantation,  part 
of  which  is  occupied  by  the  botanic  and  the  ecological 
gardens,  and  which  is  sJso  supported  by  private  contribu* 
tions.  Of  the  public  buildings,  the  principal  is  tfie  palace» 
an  imposing  structure,  built  in  1648,  by. the  architect  JacoV 
van  Kampen,  and  adorned  with  stone  carvings  by  the  cele-^ 
brated  artist  Artus  Quellinus  of  Antwerp.  It  is  supported 
on  13,659  piles,  and  is  282  feet  long,  with  a  breadth  of 
235  feet  and  a  hdght  of  116,  exdusive  of  a  turreted. 
cupola,  which  rises  66  feet  above  the  main  building.  It 
was  originally  the  Stadhuis,  but  was  appropriated  as  a 
palace  by  King  Louis  Napoleon  in  1808»    The  most  ma^< 
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iiiiiceut  apaniacut  m  it  is  the  great  hall,  meaauring  120 
feet  by  57,  and  90  in  height,  with  walls  incrosted  with 
Vhite  Italian  marble.  On  the  ppposite  side  from  the  palace 
of  the  square  called  the^Dam,  stands  the  Beurs  ox,  Szchange, 
a  fine  tetraprostyle  Ionic  bijjilding,  serving  as  a  front  to  a 
large  qhadraugle  with  a  handsome  peristyle  of  the  same 
order.  The  Oude  Kerk,  built  about  the  year  1300,  has. 
eome  beautiful  stained  windows  and  a  fina  organ,  ^  well 
as  monuments  to  various  celebrated  Dutchmen,  including 
4he  naval  heroes  Van  Heemskerk  and  "Sweerts.  The  Niewe 
Kerk,  a  much  finer  edifice,  where  the  kings  of  Holland  are 
crowned,  dating  from  1408,  in  remarkable  for  the  carving 
of  its  pulpit,  for  the  elaborate  bronze  castings  of  its  choir, 
and  for  the  monuments  to  the  famous  Admiral  De  Ru}rter 
and  ilollahd'a  greatest  poet,  Vondel,  whose  statue  stauds 
in  the  park  which  bears  his  name.  There  are  many  pther 
places  of  worship  in  Amsterdam,  including  those  belonging- 
to  the  Dut^h  Kefonoed  Church,  the  English  Episcopalians, 
the  Scotch  Presbyterians,  the  Lutherans,  the  Jansenists,  the 
lioman  Catholics,  the  Greeks,  dec,  aAd  also  several  Jewish 
synagogues;  but,  as  a  rule,  the  church  architecture  of  the 
town  is  bald  %nd  uninteresting.  We  may  except,  however, 
the  synagogue  of  the  Shephardim  Jews,  the  equal  of  which 
is  only  to  be  found  at  Leghorn;  the  Moses  and  Aaron's 
rChurch  (R.C.) ;  and  the  new  Lutheran  place  of  worship, 
which  has  a  green  copper  cupola.  The  Paleis  voorVolks- 
vtijt  i*a  building  of  iron  and  glass,  440  feet  long  by  280 
broad,  with  a  dome  200  feet  high,  erected  between  1855 
and  1864.  It  is  used  for  industrial  exhibition&,.the  per- 
formance of  operas,  dec.,  and  possesses  a  coUectioa^  of 
pictures  (copies  and  some  originals),  aa  well  as  a  iSde^ 
garden.  The  Schreijerstoren,  or/'criei^'s  tower,"  at  the 
end  of  the  Oeldersche  Kade,  where  vessels  left  for  all 
parts  of  the  ^lobe,  was  built  about  1482,  and  got  its  name 
from  the  tears  of  the  sailors  who  here  bid  their  friends 
farewelL  The  chief  literary  institutions  of  Amsterdam 
are  the  Athenaeum,  the  society  called  *^  Felix  ^feritis,'*  from 
the  first  words  of  the  inscription  on  their  place  of  meet- 
ing; the  society  ** Natura  Artis  Magistra"  to  whom  the 
zoological  gardens  belong;  the  Royal  Academy. of  the 
Fine  Arts,  and 
the  Seaman's  In* 
«titute.  The 
galleries  of  pic- 
tures in  the  cjty 
Are  of  great 
value.  The 
museum  in  the 
Trippenhuis  con- 
tains over  400 
urorks,  chiefly  of 
the  Flemish  and 
Butch  schools, 
including  the  City  Arms  of  Amrterdaro. 

**  Night  Quard"  of  Rembrandt^  whose  statue  may  be  seen 
on  the  Eaasplein,  opposite  the  house  he  occupied,  and  the 
**  Banquet  of  the  Civic  Guard,"  by  Van  der  Heist;  besides 
nearly  4000  engravings,  and  a  magnificent  numismatic  col- 
lection, consiiiered  ono  of  the  finest  in  tiie  world.  Among 
the  other  collections  are  those  in  the  Museum  Van  der  Hoop 
and  in  the  Fodor  Museum,  that  belonging  to  the  **Arti  et 
JviiciticB"  Society,  as  well  as  several  private  galleries. 
Amsterdam  is  also  remarkable  for  the  number  and  high 
-character  of  its  benevolent  institutions,  which  are  to  a  large 
extent  supported  by  voluntary  contributions.  Among  others 
may  be  mentioned  hospitals  for  the  sick,  the  aged,  the  infirm, 
the  bMnd,  the  deaf,  the  dumb,  the  insane,  widows,  orphans, 
and  foundling*.  There  is  a  noblelnstitution,  the  Society 
ior  the  Public  Welfare,  whose  object  is  to  protnote  the 
education  abd  iippcoVement  of  all  dassea    It  has  branches 


in  nearly  every  town  and  village  m  HoUand.  Thefe  in  also 
an  admirable  sailors'  home. 

Amsterdam  is  now  capitally  supplied  with  water  tor 
drinlqng  and  culinary  purposes  from  the  Haarlem  duneB. 
Formerly  the  inhabitants  were  dependent  on  ihe  raia-water 
collected  in  cisterns,  and  the  supply  brought  from  Weesp 
in  large  flat-bottomed  bargea  This,  added  to  the  general 
humidity  of  the  atmosphere  cs^used  by  the  canals,  made 
Amsterdam  an  unpleasant  place  of  residence  in  summer, 
but  the  exertions  of  the  inhabitants  have  done  much  cf 
late  to  counteract  these  noxious  influences.  The  people 
usually  have  a  robust  ai)pearance,  and  the  death-rate  of  the 
city  is  low. 

The  population  (1874)  is  estimated  at  285,000,  of  whom 
about  60,000  are  Roman  Catholics,  and  30,000  Jews,  the 
rest  being  mostly  Protestants  of  various  sects. 

The  accompanying  plan  indicates  the  extent  and  position 
of  the  docks  of  Ajnsterdam.  The  arsenal  and  the  aihnir^ty 
offices  are  situated  on  the  island  of  Kattenburg,  between  ihe 
Dijk  Gracht  and  the  Niewe  Vaart  The  approach  to  the  city 
from  the  Zuyder  Zee  is  intricate  and  dangeroiis,  owing 
to  the  numerous  shallows ;  and  a  bar  at  the  entrance  to 
the  Y  compels  vessels  to  unload^part  of  their  cargo  in  the 
roadstead.  These  delays  and  dangers  were  to  a  krge 
extent  provided  against  in  1825,  by  the  opening  Cff  a  canai 
across  North  Holland  from  the  Niewe  Diep,  opposite  tk 
Texel,  to  Amsterdam;  and  a  more  direct  and  capadaus 
canal  .to  the  North  Sea  is  at  present  in  process  of  a}D- 
struction.  The  following  table  gives  the  chief  shipping 
statistics  for  the  five  years  ending  December  1870: — 


Vear. 

ArrlTaU. 

Dcpartizm.             i 

VesseU. 

.  Tonnage. 

Ve«eJs. 

Tonnage.      ; 

J  866 
1867 
1868 
1869 
187D 

1604 
1466 
1465 
1374 
1297 

420.094 
892,975 
430,799 
425.829 
405,109 

1662 
156.0 
1508 
1443 
1341 

423,623 
404,717 
421,5^6 
448.{?&1 
402,933     j 

The  principal  imports  of  Amsterdam  are-— coffee,  amount- 
ing in  1870  to  1,14Y,240  bags  and  1499  casks;  tea,  in 
the  same  year,  79,573  chests;  sugar,  in  the  same  year, 
273,750,000  lb;  tobacco,  rice,  cotton,  indigo,  timber,  tin, 
hemp,  and  grain.  The  exports  comprise  cheese,  bntt^r, 
madder,  clover,  rape,  linseed  oil,  gin,  and  other  products  of 
Holland,  besides  general  goods  and  manufa<±uies  from 
various  European  countries.  There  is  also  a  laige  export 
trade  in  the  produce  of  the  East  and  West  Indies.  There 
are  two  lines  of  railway,  the  one  connecting  Amsterdam 
with  Haarlem,  Leyden,  and  Botterdam;  and  the  other 
with  Utrecht,  Arnheim,  and  Prussia.  Amsterdam  hs« 
sugar  refineries ;  soap,  oil,  glass,  iron,  dye,  and  chemical 
works;  distilleries,  breweries,  tanneries ;  tobacco  and  suuf 
factories.  The  cutting  of  diamonds  has  long  been  exten- 
sively practised  in  the  city  by  the  Jews.  Alithough  no 
longer  the  centre  of  the  banking  transactions  of  the  world, 
Amsterdam  is  still  a  place  of  considerable  importance  in 
this  respect  The  celebrated. bank  of  Amsterdam,  founded 
in  1609,  was  dissolved  in  1796;  and  the  present  bank  of 
the\Netherlands  was  established  on  the  model  of  the  Bod^ 
of  England  in  1814. 

About  the  year  1200  Amsterdam  was  a  small  (ishiiig 
village,  held  in  fief  by  the  lords  of  Amstel,  together  with 
the  surrounding  district,  called  Amstelland.  Towards  the 
close  of  the  13th  century  it  reverted,  in  cozisequence  of  the 
complicity  of  Gysbrecht  Van  Amstel  in  the  murder  of 
Count  Floris  V.,  to  the  counts  of  Holland,  who  gave  it  a 
charter  and  other  privileges.  It  was  fortified  in  1432,  and 
soon  rose  to  be  the  most  important  commercial  city  of  the 
Netherlands.  The  early  voyages  to  India,  and  the  ranon 
of  the  seven  vrovinces  in  1579»  added  greetiiy  ^  ^' 


AM  S- AM  U 


781 


prusperity  of  Amsterdam — so  much  so,  that  it  excited  the 
'upidity  of  the  earl  of  Leicester,  who  made  a  futile  at- 
tempt to  surprise  it  in  1587 ;  aud  its  position  was  still 
further  improved  by  the  peace  of  Westphalia  in  1648, 
which  closed  the  navigation  of  the  Scheldt,  and  conse- 
quently ruined  the  trade  of  Antwerp.  Two  years  later, 
the  stadtholder  William  II.  intended  to  surprise  it,  but  the 
bold  attitude  of  the  inhabitants  obliged  hiui  to  giv^up  his 
project  Amsterdam  suffered  so  severely  from  the  war  in 
the  time  of  Cromwell,  that  moi-e  than  4000  houses  stood 
tenantlessj  and  the  French  occupation  during  the  First 
Empire  inflicted  a  more  permanent  injury  upon  the  city. 
Since  1813,  however,  much  of  its  former  cqpimercial 
influence  has  returned ;  and  the  completion  of  tii  above- 
mentioned  canal  will,  no  doubt,  confirm  its  position's  the 
chief  commercial  city  of  the  kingdom,  its  secondary  place 
as  a  seaport  lately  having  been  due  to  the  difficulty  of 
access  to  it  from  the  sea.  Among  the  many  eminent  men 
who  saw  the  light  in  Amsterdam  may  be  mentioned  the 
celebrated  philosopher  Baruch  Spinosa  (1632),  the  flower 
painter  Van  Huysunif(1682),  the  naturalist  Swammerdam 
(1637),  and  the  poet  Bilderdyk  (1760).  (See  Caspar  Com- 
melins,  Besehryving  vanAmslerdam,  and  J.  Wagenaar's  work 
bearing  the  same  title.) 

AMSTERDAM,  an  uninhabited  and  almost  inaccessible 
island  in  the  Indian  Ocean,  in  Z7^  58'  S.  lat,  and  TO""  34'  E. 
long.,  about  60  miles  S.  of  St  Paul's  Island,  and  nearly  mid- 
way between  the  Cape  of  Good  Hope  and  Tasmania.  It 
was  discovered  by  Van  Diemen  in  1633. 

AMULET  (in  late  Latin  amuletum,  probably  from  the 
Arabic  hamalet,  a  pendant),  anything  worn  as  a  charm, 
generally,  \oii  not  invariably,  hung  from  the  neck,  to  pro- 
tect the  wearer  against  witchcraft,  sickness,  accidents,  and 
other  evils,  or  to  deliver  him  from  ills  under  which  he 
labours.  Amulets  have  been  of  many  di£Ferent  kinds,  and 
formed  of  different  substances, — stones,  metals,  and  strips 
of  parchment  being  the  most  common,  with  or  without 
characters  or  legends  engraved  or  written  on  them.  Gems 
have  often  been  employed  and  greatly  prized,  serving  for 
omamenta  as  well  as  for  charms.  Certain  h,erbs,  too,  and 
animal  preparations  have  been  used  in  the  same  way.  In 
setting  them  apart 
to  their  use  as  am'u- 
lets,  great  precau- 
tions have  been 
taken  that  fitting 
times  be  selected, 
stellar  and  other 
magic      influences  . 

propitious,   and  '^SSSSsSs' 

everything  avoided  that  might  be  supposed  to  destroy  or 
weaken  the  force  of  the  charm.  From  the  earliest  ages  the 
Oriental  races  have  had  a  firm  belief  in  the  prevalence  of 
occult  evil  influences,  and  a  superstitious  trust  in  amulets 
and  similar  presei-vatives  against  them.  There  are  refer- 
ences to,  and  apparently  correctives  of,  these  customs  in 
the  Mosaic  injunctions  to  bind  portions  of  the  law  upon  the 
hand  and  as  frontlets^  between  the  eyes,  as  well  as  write 
them  upon  the  door-posts  and  the  gates  j  but,  among  the 
later  Jews  >eapecially,  the  original  design  and  meaning  of 
these  usages  were  lost  sight  of ;  and  though  it  has  been 
said  that  the  phylacteries  were  not  strictly  amulets,  there 
is  no  doubt  that  they  were  held  in  superstitious  regard. 
Amulets  were  much  used  by  the  ancient  Egyptians,  and 
also  among  the  Greeks  and  Romans.  We  find  traces  of 
them  t«o  in  the  early  Christian  church,  in  the  emphatic 
protests  of  Chrysostom,  Augustine,  and  others  against 
them.  The  fish  was  a  favourite  symbol  on  these  charms, 
from  the  word  l)fiv^  being  the  initials  of  'Vryrmt^  Xptaros 
€kov  uo«  oxur^      A  firm  faith  in  amulets  still  prevails 


widely  among  Asiatic  nations.  The  accompttnyuig  wood« 
cut  represents  the  boxes  employed  to  hold  written  cbaj^m^ 
worn  by  Arab  women  at  the  present  day.  Talisman,  also 
from  the  Arabic,  is  a  word  of  similar  meaning  and  use, 
but  some  distinguish  it  as  importing  a  more  powerful 
charm.  A  talisman,  whose  "virtues  are  still  applied  to 
for  stopping  blood  and  in  cases  of  canine  madness,"  figures 
prominently  in,  and  gives  name  to,  one  of  Scott's  Talcs  of 
tlie  Crusaders,  A  measure  of  belief. in  amulets  or  charms 
exists,  but  appears  to  be  diminishing,  among  the  unedu- 
<uited  of  our  own  countiy  and  time.  (See  Arpe,  De  jPi'odiffiis 
Natures  €i  Artis  Operibus  Talismanes  et  Amuleta  dictis, 
Hamburg,  1717;  Ewele,  Ueber  AmtUete,  1827;  and  Kopp'» 
Falosographica  Crittca,  vols,  iil  and  iv.,  1829.) 

AMURATH  or  MCead  L  was  born  in  1326  a.». 
(726  A.H.),  succeeded  his  father  Orkhau  as  sultan  of  the 
Ottoman  Tm-ks  in  1360,  and  died  in  1389.  He  is  entitled 
to  notice  as  being  the  first  who  led  the  Turkish  arms  into 
Europe,  which  he  quickly  overran  as  far  as  the  Balkan. 
In  1361  he  made  hhnself  master  of  Adrianople,  where  he 
fixed  his  residence,  i)uilt  a  splendid  mosque,  and  otherwise 
added  to  the  architectural  adornment  of  the  city.  Th^ 
first  treaty  of  peace  between  a  Christian  people  and  this 
formidable  neighbour  was  struck  in  1365,  when  the  little 
republic  of  R^usa^put  itself  under  his  protection.  His^ 
power  becoming  more  and  more  formidable.  Urban. Y* 
preached  a  crusade— disastrous,  as  it  proved,  for  the 
crusaders — against  him ;  and  John  Palseologus,  the  Greek 
emperor,  entered  into  an  alliance  with  him.  He  had  seve-^ 
ral  rebellions  to  contend  against,  but  he  was  invariably 
successful  One  of  lus  sons  persuaded  a  son  of  Palseologus,. 
who  had  been  sent  by  his  father  to  learn  the  art  of  war 
under  Amurath,  to  join  him  in  a  revolt;  but  the  youthful 
conspirators  were  defeated  Immediate  revenge  was  taken 
by  the  sultan  on  his  own  son,  and  the  young  Pala^logus 
was  sent  back  to  his  father  with  an  imperious  demand  that 
he  too  should  be  punished.  -Like  all  great  conquerors,. 
Amurath  was  active  in  military  reform;  he  perfected  tho 
discipline  of  the  spakis  (or  cavalry)  and  woinaks  (or  baggage- 
corps),  and  gave  stability  to  the  janissaries,  a  body  of 
troops  that  had  been  first  incorporated  by  his  father.  Of 
literary  culture  he  was  altogether  destitute,  signing  his 
treaties  by  dipping  his  hand  in  ink,  and  impressing  the 
mark  of  three  fingers  together,  with  the  thumb  and  fourth 
finger  at  a  slight  distance  on  each  side.  He  lost  his  life 
at  the  close  of  a  great  battle  at  Kossova,  which  he  had 
successfully  fought  against  Lazarus,  despot  of  Servia,  and 
was  succeeded  by  his  son  Bajazet. 

AMURATH  IL,  the  tenth  emperor  of  the  Turks,  was 
born  about  1404,  and  died  February  9,  1451.  He  suc- 
ceeded Mohammed  L  in  1422.  At  first  he  had  to  contenc'^ 
against  a  pretender,  the  pseudo-Mustapha,  who  was  sup- 
ported by  the  Greek  emperor  and  others ;  but  through  the 
assistance  of  an  astute  state  prisoner,  Mohammed  Bey 
(Michael  Ogli),  he  obtained  a  bloodless  victory  over  him. 
He  then  turned  his  arms  against  the  Greek  emperor  him- 
self, but  failed  in  the  siege  of  Constantinople.  Against 
hi8  yoimger  brother  Mustapha  ho  was  successJful  by  bribes. 
In  April  1429  he  besieged  and  took  Saloniki  (Thessalonica)^ 
which  was  under  Venetian  rule,  thus  opening  up  the 
way  for  the  final  subjugation  of  Greece.  He  continued 
almost  without  any  reverses  of  fortune  till  1442,  when 
Hunniades  defeated  his  forces  in  the  battle  of  Vasag,  and 
obliged  b'lTi  to  make  peace  with  the  Christian  princes. 
The  treaty  was  hardly  concluded  when  his  son  Ala-Eddin 
died,  fn  his  grief  he  abdicated  in  favour  of  his  son 
Mohammed,  a  boy  of  fourteen,  while  he  retired  to  Mag- 
nesia in  search  of  reposa  Bat  the  Christian  princes  took 
advantage  of  his  abdication  to  renew  their  attacks,  and  hs 
was  called  to  oppose  them,  which  he  did  with  terrible  anc'^ 
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( in  the  battle  of  Varna,  Nov.  10,  1444,  when.ihe  king 
of  Hungary,  Ladialan^  feU.  Having  aaved  his  country, 
lie  again  gave  up -the  reins  to  his  son,  and  Tetnmed  to 
Magnesia.  But  the  janissaries  revolted,  and  his  presence 
vras  demanded.  Again  on  his  throne^  he  invaded  Albania 
and  Peloponnesus,  but  was  repulsed  by  Geoige  Castriot 
or  Scandateg.  He  retreated,  fiowever,  only  to  gain  a 
great  victory  over  his  former  adversary  Hunniades  at 
€as8ova  (Oct.  17,  1448),  the  battle  hsting  three  days. 
He  died  at  Adriauople,  Feb.  11,  1451,  from  a  stroke  of 
apoplexy,  according  to  the  most  probable  account  His 
Mussulman  biographers  tell  that  whenever  he  took  a  town 
he  was  csxeful  to  build  in  it  e^janU  (or  cathedral),  a  motque, 
an  imaret,  a  medrisseh  (or  ecclesiastical  school),  and  a  khan, 
IThe  mosque  of  Adrianople  is  esp'ecially  remarkable.  He 
was  the  first  Ottoman  emperor  who  caused  bridges  of  great 
length  to  be  built;  and  during  his  reign,  poetry,  juris- 
prudence, and  theology  began  to  flourish  with  promise  of 
the  Augustan  luxuriance  which  they  attained  under  his 
•on  and  successor,  Sultan  Mohommed-ElfatyL 

AMURATH  IIL,  sultan  of. the  Turics,  born  about  1645, 
succeeded  in  1574  his  father  Selim  H  The  first  words 
he  addressed  to  his  courtiers  were — "  I  am  hungry :  give 
me  something  to  eat;''  and  the  evil  omen  was  fulfilled  in- 
the  famines  and  disasters  that  marked  his  reign.  In  1579 
Queen  Elizabeth  of  England  managed  to  gain  his  friend- 
ship, and  obtained  a  favourable  commercial  treaty  for  Great 
Britain.  It  was  under  him  that  the  janissaries  began  to 
feel  their  power,  and  to  hasten  the  ruin  of  the  state  by 
their  revolt  He  was  superstitious,  feeble,  .and  irritable, 
as  well  as  extremely  addicted  to  the  pleasures  of  the  harem. 
He  was  fond  of  dascisg  and  music,  and  has  left  a  few 
literary  trifles.  He  died  Jan.  16,  1595. 
:  AMURATH  IV.  was  bom  about  1611,  and  succeeded 
Tiis  uncle  Mustapha  in  1623.  The  chief  event  of  his  reign 
was  the  recovery  in  1638,  after  thirty  days  of  unremitting 
nssault,  of  the  city  of  Baghdad  which  had  fallen  into  the 
hands  of  the  Persians.  He  disgraced  his  victory  by  re- 
volting cruelties,  slaughtering  30,000  Persians  in  cold 
blood.  So  numerous  and  horrible  are  the  atrocities  recorded 
of  him,  that  he  stands  pre-eminent  even  among  Turkish 
Neroes.  Some  historians  ascribe  this  feature  of  his  cha- 
racter to  his  almost  perpetual  inebriation.  Be  this  as  it 
may,  he  soon  enfeebled  his  constitution,  and  falling  at  the 
some  time  under  a  superstitious  anticipation  of  death,  he 
died  in  1640,  at  the  early  age  of  twenty-nine. 

AMWELL,  a  village  of  Hertfordshire,  in  the  parish  of 
Great  Amwell,  on  a  hill  overlooking  the  Lea,  3  miles 
from  Hertford  and  20  from  London.  Near  it  are  the 
sources  of  the  New  River,  formed  between  1606  and  1612 
in  order  to  supply  London  with  water;  and  on  a  small 
ishind  in  the  stream  there  is  a  monument  to  Sir  Hugh 
Myddleton,  through  whose  exertions  this  work  was  carried 
out.  Haileybury  college,  formerly  the  property  of  the 
East  India  Company,  is  also  in  this  parish,  which  has  a 
population  of  2245. 

AMYMONE  ('Aftvfiwri),  in  Greek  Legend,  a  daughter  of 
Banaiis,  by  whom,  with  her  sisters,  she  had  been  sent  to 
look  for  water,  the  district  of  Argus  being  then  parched 
through  the  anger  of  Neptune.  Amymone  having  thrown 
her  spear  at  a  stag,  missed  it,  but  hit  a  satyr  asleep  in  the 
brake.  The  satyr  pursued  her,  and  she  called  on  Neptune 
for  help,  who  appeared,  and  for  love  of  her  beauty  caused 
«  spring  to  well  up,  which  received  her  name.  By  Neptune 
she  became  the  mother  of  Kauplius,  the  wrecker.  Amymone 
•I  the  spring  is  represented  on  ancient  engraved  gems. 

AMYOT,  Jaoqub,  *  amous  French  writer,  was  bom, 
of  poor  parents,  at  Melun,  October  30*  1513;  found  his 
way— 4t  pale-faced,  bare-footed,  ill-clad  boy—to  the  **  CoK 
lege  de  Frsnoe*  in  Paris,  and  there  picked  up  %  know- 


ledge of  the  daasical  langoages,  serving  some  <i  the  richer 
students  as  valet  and  composer  of  La&i,  to  enable  him  to 
continae  his  studies.  He  became  M.A.  at  Paris,  and 
doctor  of  civil  law  at  Bourges ;  obtained,  through  Jacques 
Odure  (or  Colin),  abbot  of  St  Ambrose  in  die  latter  dty, 
a  tutorship  in  tiie  family  of  a  secretary  of  state;  by  the 
secretaiy  was  recommended  to  the  dueheas  of  Eeny,  only 
sister  of  Francis  L ;  and,  through  her  influence,  was  made 

Erof  essor  of  Qreek  and  Latin  at  Bourges.  Here  he  trans- 
ited the  Theagenes  and  CharicUa  <2  Heliodorus  (1547, 
foL),  for  which  he  was  rewarded  by  Frands  L  with  the 
abbey  of  Bellozane^  and  thereby  enabled  to  go  to  Italy  to 
study  the  Vatican  text  of  Hutarch,  on  whose  Lives  ha 
had  been  some  time  engaged.  On  the  way  he  tnnici 
aside  on  a  mission  to  the  council  of  Trent  Retomir^ 
home,  he  was  selected  as  tutor  to  the  sons  of  Heniy  IL, 
by  one  of  whom  (Charles  IX.)  he  was  afterwards  made 
grand  almoner,  and  by  the  other  (Henry  IIL)  was  ap- 
plointed  commander  of  the  order  of  the  Wiy  QhcsL 
Pius  L  promoted  him  to  the  bishopric  of  Auxerre,  and 
here  he  continued  to  live  in  comparative  quiet,  repainng 
his  cathedral  and  perfecting  his  translations,  for  the  rest  of 
his  days,  though  troubled  towards  the  close  by  the  insiib- 
ordination  and  revolts  of  his  clergy.  He  died  Febmaiy  6, 
1593,  bequeathing,  it  is  said,  1200  crowns  to  the  hospital  a: 
Orleans  for  the  twelve  ''deniers"  he  received  there  when 
"  poor  and  naked"  on  his  way  to  Paris.  His  fame  k&u 
on  his  vigorous  and  idiomatic  version  of  Plutarch's  Lim 
(1559, 2  vols.),  which  was  translated  into  English  by  Nonh, 
and  supplied  Shakespeare  with  materials  lor  his  Boma^ 
plays.  His  style  was  greatly  admired  by  Bactoe  aci 
'Bousseau,  and  Montaigne  said  of  him,  '^I  give  the  pilm, 
and  rightly,  methinks,  to  Jacques  Amyot  over  all  oui 
French  writers." 

AMYRAUT,  MosBS,  a  pre-eminent  French  Protestant 
theologian  and  metaphysician,  was  bom  at  Bourgnei],  in 
the  valley  of  Aojou,  in  1596.  His  family  was  an  andes*. 
and  illustrious  one  from  Hagenau,  Alsace.  They  migratt^ 
to  Orleans  in  the  13th  or  14th  century.  Ss  f^er  was  a 
lawyer  of  local  note,  and  designing  Moses  for  bis  own  prc- 
fession,  on  the  eompletion  of  his  studies  at  Orleans  cf 
humanity  and  philosophy,  he  sent  him  to  the  nniversitj  cf 
Poictiers.  It  is  recorded  that,  there  the  yooth  studied 
fourteen  hours  a  day,  and  made  such  swift  progress  th::t 
he  was  able  to  maintain  theses  and  disputations,  and  to 
take  the  degree  of  licentiate  (KA.)  of  laws.  On  his  ▼a? 
home  from  the  university  he  passed  through  Sanmur,  as-l 
having  visited  Mona.  Bonchereau,  pastor  of  the  Protest^t 
church  there,  he  introduced  him  to  the  renowned  lord  cf 
Plessis-Momay,  governor  of  the  city.  Both  were  struck 
with  young  Amyraut's  ability  and  culture,  and  both  vmi 
him  to  change  from  law  to  theology.  Plessis-Momay,  who 
was  chary  of  laudations,  pronounced  that  ^  there  wjj 
nothing  above  the  grasp  of  his  great  parts.*  Bet1I^l^i 
home,  his  father,  after  considerable  hesitation,  gave  coosei: 
to  the  change  from  law  to  divinity,  with  a  proviso  that  ha 
should  revise  his  philological  and  philosophical  studies,  aid 
read  over  Mons.  Calvin's  Institutions^  before  finally  deter- 
mining. He  did  so,  and,  as  might  have  be^i  anticipated, 
decided  for  theology.  He  thereupon  removed  to  SsaQ.:r 
—destined  to  be  for  ever  associated  with  his  namft-<a!:>i 
''sat  aft  the  feet  of  the  great  Camerofl,"  who  nltimatJr 
regarded  him  aa  his  greatest  schohir.  He  had  a  bnllui^- 
course,  and  was  in  due  time  licensed  as  a  minister  of  tbe 
Fredch  Protestant  Church.  *Ili»  contemporary  civil  ^Rtin 
and  excitements  hindered  his  advancement  'His  £it: 
churchwasinStAignau,  in  the  province  of  Maine.  Then 
he  remained  two  years.  The  celebrated  DaHle,  being  then 
removed  to  Paris,  advised  the  church  at  Saumur  to  secore 
Amyraut  as  his  succe.s8or,  praising  him  **  as  above  fiio&s^" 
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'Hie  uiuTeraitj  of  Saumur  at  the  nme  tune  had  fixed  its 
^yes  on  him  as  professor  of  theoloey.     The  great  churches 
of  Paris  and  Rouen  also  contendedfor  him,  and  sent  thoir 
deputies  to  win  him,  to  the  provincial  synod  of  Anjou. 
Amyraut  had  left  the  choice  to  the  synod.     He  was 
appointed  to  Saumur,  and  to  the  professor^s  chair  along  with 
the  pastorate.     On  the  occasion  of  j^is  inauguration  he 
maihtained  for  thesis  De  Sacerdoiio"  ChristL     His  co- 
professors  were  Lemris  G^pell  and  Josua  de  la  Place,  who 
were  also  Cameron's  pupUs.    Very  beautiful  was  the  life- 
long friendship  of  these  three  remarkable  men.     They 
remain  associated  still  as  the  joint  authors  of  a  body  of 
<livinity  entitled  These*  Salmurtenses.     Full  of  energy  in 
every  atom  of  him,  Aai3nraut  devoted  himself  to  his  labour 
of  love   with  a  fine  enthusiasm  of  love  of  labour.     He 
very  speedily  gave  French  Protestantism  a  potentiality  it 
had  never  possessed  before.     In  1631  he  published  his 
TraitS  des  Jieligunu,  a  book  that  still  lives ;  and  from  this 
year  onward  he  was  a  foi-emost  man  in  the  church,  esi)cci- 
il\y  at  the  national  and  provincial  synods.     One  incident 
in  his  synodical  services  stands  out,  as  the  like  do  in  the 
•story  of  Luther  and  of  John  Knox.     Chosen  to  represent 
the  provincial  synod  of  Anjou,  Touraine,  and  Maine  at 
the   national   synod   held  in   1631   at  Charenton,  that 
-assembly  appointed  him  their  orator  to  address  the  king, 
and  to  present  to  him  '*  The  Copy  of  their  Complaints  and 
Grievances  for  the  Infractions  and  Violations  of  the.£dict 
of  Nantes."    Previous  deputies  had  addressed  the  king  on 
-their  bended  knees,  whereas  the  representatives  of  the 
Koman  Catholics  had  been  permitted  to  stand.     Amyraut 
<x)nsented  to  be  orator  only  if  the  assembly  authorised  him 
to  stan4.    There  was  intense  resistance.    Richelieu  himself, 
j)reoeded  by  lesser  dignitaries,  condescended  to  visit  Amy- 
raut  privately,  to  draw  him  over  to  kneel ;  but  the 
stout-hearted  orator  held  resolutely  to  equality  with  the 
Roman  Catholics,  and  carried  his  point     Standing  in  the 
presence  of  king  and  court,  he  recounted  the  complaints 
4ind  grievances  of  his  church,  and  charmed  even  his  adver- 
varies  with  his  mingled  dignity  of  manner  and  suavity  of 
address.   Long  aftez^rards  Richelieu  ret  ailed  the  memorable 
incident;  and  the  '^Oration,"  whici  was  immediately 
published  in  the  French  Mercury ^  rem  vins  a  historic  land- 
mark in  the  history  of  French  Piptestantism.     During  his 
absence  on  this  matter  the  assembly  debated  ''Whether 
the.  Lutherans  who  desired  it,  might  be  admitted  into 
communion  with  the  Reformed  Churches  of  France  at  the 
Lord's  Table  t  **    It  was  decided  in  the  affirmative  previous 
to  his  return ;  but  he  approved  with  astonishing  eloquence, 
and  thereafter  was  ever  in  the  front  rank  in  maintaining 
intercommunication  between  all  churches  holding  the  main 
doctrines  of  the  Reformation.     His  defence  against  many 
adversaries  on  the  question  was  published  in  1647 — Dt 
JSecetsiane  ab  Eccltsid  Romand  deque  Ratione  Pads  inter 
£vangelicos  in  Religionis  NegatioconstituendcB,    Bayle  (s.v.) 
recounts  the  title-pages  of  no  fewer  than  thirty-two  books 
of  which  Amyraut  was  the  author.     These  show  that  he 
took  part  in  all  the  great  controversies  on  Predestination 
and  Arminianism  which  then  so  agitated  and  harassed  all 
Europe.    Substantially  he  held  fast  the  Calvinism  of  his 
preceptor  Cameron ;  but,  like  Richard  Baxter  in  England, 
by  his  breadth  and  charity  exposed  himself  to  all  manner 
of  nusconstruction  from  Peter  du  Moulin  and  others  ultra- 
orthodox.     His  La  LefeMt  de  Calvin  never  was  answered, 
tUthough  superabundantly  replied  to.     The  university  of 
&umur  became  the  university  of  French  Protestantism. 
.Amyraut  had  as  many  as  a  hundred  students  in  attendance 
tipon  his  prelections.     Another  historic  part  filled  by 
Amyraut  was  in  the  negotiations  originated  with  Mens. 
le  Goux,  lord  of  Berch^,  first  president  of  the  parliament 
Ol  Burgundy,  when  exiled  to  Saumur,  for  a  reconciliation 


and  reunion  of  the  Roman  CathoHcs  of  France  with  thk 
French  Protestants.  Very  largo  were  the  concessions 
made  by  Jtichelieu  in  his  personal  interviews  with  Amy- 
raut; but,  as  with  the  Worcester  House  negotiationt 
in  England  between  the  Church  of  England  and  Non- 
conformists, they  inevitably  fell  through.  On  all  sides 
the  statesmanship  and  eloquence  of  Amyraut  were  con- 
ceded. When  the  king  visited  Saumur  in  1651,  Amyraut 
declined  to  close  his  church  on  the  Sunday,  but  preached 
a  sermon  that  rang  through  Europe  on  the  text,  "Fear 
God,  honour  the  king."  Amyraut  remained  to  the  end 
one  of  the  most  prominent  names  of  French  Protestantism; 
and  his  De  P Elevation  de  la  Foy  et  de  rAbausement  de  la 
Raison  en  la  CrSance  dee  Jdystiree  de  la  Religion  ^X^^l) 
gave  him  early  a  high  place  as  a  metaphysician,  which  was 
sustained  by 'after  works.  Exclusive  of  Cis  controversial 
writings,  he  Jeft  behind  him  a  very  voluminous  series  of 
practical  evangelical .  books,  which  remain  the  fireside 
favourites  of  the  peasantry  of  French  Protestantism  atilL 
His  Ei^at  dea  Fiddles  qpres  la  Mort  has  comforted  many 
mourners;  his  Sur  POrai$on  Dominicale  is  striking  and 
rich ;  his  Du  Merite  des  (Euvres  and  TraitS  de  laJudiJUatum^' 
weighty  and  powerful;  his  iParaphrases  on  OJd  Testa- 
ment and  New  Testament  books  of  Holy  Scripture,  judicious 
and  suggestive — sometimes  penetrative.  His  closing  years 
were  weakened  by  a  severe  fall  he  met  with  in  1657.  He 
died  on  18th  January  1664.  His  portrait  was  published 
by  his  son,  but  with  no  name  or  inscription  underneath. 
(Bayle,  8.v. ;  Biog,  Univ,,  s.v, ;  John  Quick's  Synod,  in 
GalL  Reform.,  pp.  352-7 ;  ibid.  MS.  Icones  Sacra  Galli- 
cance;  Life  of  Cameron^)  (a.  b.  o.).; 

ANA,  a  Latin  plural  termination  appropriated  to  various 
collections  of  the  observations  and  criticisms  of  eminent 
men,  'delivered  in  conversation  and  recorded  by  their 
friends,  or  discovered  among  their  papers  after  their  de- 
cease. Though  the  term  Ana  is  of  comparatively  modem 
origin,  the  introduction  of  this  species  of  composition  .is 
not  of  recent  date.  It  appears,  from  D'H^rbelot's  Bibluh 
thhque.Orientale,  that  from  the  earliest  periods  the  Eastern 
nations  were  in  the  habit  of  preserving  the  maxims  of 
their  sages.  From  them  the  practice  passed  to  the  Greeks 
and  Romans.  Plato  and  Xenophon  treasured  up  and  re* 
corded  the  sayings  of  their  master  Socrates ;  and  Anian, 
in  the  concluding  books  of  his  Enchiridion^  now  lost,  col- 
lected the  casual  observations  of  Epictetus.  The  numerous 
apophthegms  scattered  in  Plutarch,  Diogenes  Laertius,  and 
other  writers,  show  that  it  was  customary  in  Greece  to  pre- 
serve the  colloquially  expressed  ideas  of  illustrious  men.  It 
appears  that  Julius  Caesar  compiled  a  book  of  apophthegms, 
in  which  he  related  the  bon  mots  of  Cicero ;  and  Quintilian 
informs  us  that  a  ffeedman  of  that  celebrated  wit  and 
orator  composed  three  books  of  a  work  entitled  De  Joei» 
Ciceronis.  We  are  told  by  Suetonius  that  Caius  Melissus 
originally  the  slave  but  afterwards  the  freedman  and 
Ubrarian  of  Maecenas,  collected  the  sayings  of  his  master; 
and  Aulus  Gellius  haiis  filled  his  Nodes  Itticoe  with  anec- 
dotes which  he  heard  from  the  eminent  scholars  and  critics 
whose  society  he  frequented  in  Rome. 

But  though  vestiges  of  Ana  may  be  traced  in  the  classi- 
cal ages,  it  i^  only  in  modem  times  that  they  have  come  to 
be  regarded  as  constituting  a  distinct  species  of  composi- 
tion, comprising  literary  anecdotes,  critical  reflections,  and 
historical  incidents,  mingled  with  the  dstail  of  bon  mots 
and  ludicrous  tales.  The  temi  Ana  seems  to  have  been 
applied  to  such  collections  as  far  back  as  the  beginning 
of  the  15th  centuiy.  Francesco  ^baro,  in  a  letter  to 
Poggio,  says  that  the  information  and  anecdotes  which 
Poggio  and  Barthelemi  Montepolitiano  had  picked  up  dur- 
ing a  literary  excursion  through  Germany  will  be  called 
Ana:  " Quemadmodum. mala  sb  Appio  e  Claudia  gents 
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Applana,  et  pira  a  MaUio  Malliana  cognominata  sunl, 
sic  hftic  literarum  qusB  vestra  ope  et  opera  Qermania  in 
Italiam  deferentur,  aliquando  et  Poggiana  et  MoiUe- 
politiana  vocabuntup." 

Poggio  BracciollBi,  to  whom  this  letter  is  addressed, 
and  to  whom  the  world  is  indebted  for  the  preservation  of 
so  many  classical  remains,  is  the  first  eminent  person  of 
modern  times  whose-  jests  and  opinions  have  been  trans- 
mitted to  posterity.  Poggio  was  secretary  to  five  succes- 
sive popes.  During  the  pontificate  of  Martin  V.,  who  was 
chosen  in  1417,  Poggio  and  other  members  of  the  Roman 
chancery  were  in  the  habit  of  assembling  in  a  common 
hall  adjoining  the  Vatican,  in  order  to  converse  freely  on 
all  subjects.  Being  more  studious  of  wit  than  of  tinith, 
they  termed  this  apartment  BuggvaUj  a  word  which  Poggio 
himself  interprets  Mendadorum  Officina,  Here  Poggio  and 
his  friends  discussed  the  news  and  scandal  of  the  day , 
communicated  entertaining  anecdotes ;  attacked  what  they 
did  not  approve  (and  they  approved  of  little);  and  in- 
dulged in  the  utmost  latitude  of  satiric  remark,  not  sparing 
even  the  pope  and  cardinals.  The  jests  and  stories  which 
occurred  in  these  unrestrained  conversations  were  collected 
by  Poggio,  and  formed  the  chief  materials  of  his  FaceticB^ 
first  printed,  according  to  Do  Bure,  in  1470.  This  collec- 
tion, which  forms  a  principal  part  of  Uie  Poggiaria,  is 
chiefly  valuable  as  recording  interesting  anecdotes  of 
eminent  men  of  the  14th  and  15th  centuries.  It  also 
contains  a  number  of  quibbles  or  Jeux  de  mots,  and  a  still 
greater  number  of  idle  and  licentious  stories.  Many  of 
these  are  not  original,  some  of  them  being  taken  from 
ancient  authbrs,  and  a  still  greater  number  from  the 
Fabliaux  of  the  Trouveurs,  On  the  other  hand,  Poggio 
has  suggested  much  to  succeeding  writers.  Priof  s  Mans 
Carvel  and  several  of  Fontaine's  fables  are  from*  stories 
originally  related  by  Poggio.  The  Facetias  forms,  upon 
the  whole,  the  most  amusing  and  interesting  part  of  the 
Foggiaiui  printed  at  Amsterdam  in  1720 ;  but  this  collec- 
tion also  comprehends  additional  anecdotes  of  Poggio'slife, 
and  a  few  extracts,  from  his  graver  compositions. 

Though  Poggio  was  the  first  person  whose  remarks  and 
hen  mots  were  collected  under  the  name  of  Ana,  the  Scar 
ligerana,  which  contains  the  opinions  of  Joseph  Scaliger, 
was  the  first  work  published  under  that  appellation,  and 
accordingly  may  be  'regarded  as  Slaving  led  the  way  to 
that  class  of  publications.  There  are  two  collections  of 
Scaligerana — the  Prima  and  Secunda.  The  first  was  com- 
piled by  a  physician  named  Francis  Vertunien,  Sieur  de 
Lavau,  who  attended  a  family  with  whom  Joseph  Scaliger 
resided.  He,  in  consequence,  had  frequent  opportunities 
of  meeting  the  celebrated  critic,  and  was  in  the  custom  of 
conunitting  to  writing  the  observations  which  dropped 
from  him  in  the  cou^e  of  conversation,  to  which  he 
occasionally  added  remarks  of  his  own.  This  collection, 
which  was  chiefly  Latin,  remained  in  manuscript  many 
years  after  the  death  of  the  compiler;  It  was  at  length 
purchased  by  M.  de  Sigogne,  who  published  it  in  1669; 
under  the  title  of  Prima  Scaligerana^  nusqiiam  arUeliae 
edita,  calling  it  prima  in  order  to  preserve  its  claim  of 
priority  over  another  Scaligerana,  which,  though  published 
three  years  before,  had  been  more  recently  compiled.  This 
second  work,  known  as  Secunda  Scaligerana,  was  collected 
by  two  brothers  of  the  name  of  Vassan,  students  of  the 
university  of  Leyden,  of  which  Scaliger  was  one  of  the 
professors.  Being  particularly  recommended  to  Scaliger, 
they  xrei-^  received  in  his  house,  and  enjoyed  his  conversa- 
tion. ^  Writing  down  what  they  had  heard,  particularly  on 
historical  and  critical  subjects,  they  soon  made  up  a  large 
manuscript  volume,  in  which,  however,  there  was  neither 
connection  nor  arrangement  of  any  description.  After  pass- 
ing through  various  hands,  this  manuscript  came  into  the 


possession  of  M.  Daill^,  who  for  his  own  use  arranged  ir 
alphabetical  order  the  articles  which  it  contained.  Isiao 
Vossius,  obtaining  the  manuscript  in  loan  from  M.  Daill^, 
transcribed  it,  and  afterwards  published  it  at  the  Hague, 
under  the  title  of  Scaligerana,  sive  Excerpta  ex  Ore  Joseph 
Scaligeri  This  edition  was  full  of  inaccuraciea  and 
blunders,  and  a  more  correct  impression  was  afterwards 
published  by  M.  Dailj^,  with  a  preface  complaining  of  tbd 
use  that  Vossius  had  made  of  the  manuscript^  which  Ld 
declares  was  never  intended  for  publication,  and  was  noi 
of  a  nature  to  be  given  to  the  world.  Indeed,  most  iiterar)* 
men  in  that  age  conceived  -that  the  Scaligerana,  particu- 
larly the  second,  detracted  considerably  /rom  the  reputa- 
tion of  the  great  scholar.  Joseph  Scaliger,  with  more 
extensive  erudition,  but,  as  some  think,  less  genius  thaa 
his  father  Julius  Caesar  Scaliger,  had  inherited  his  vanity 
and  dogmatical  spirit  Conversing  with  two  young  students, 
he  would  probably  be  but  little  cautious  in  the  opinions  he 
expressed,  as  his  literary  errors  could  not  be  detected  or 
exposed.  Unfortunately  the  blind  admiration  of  his  pupilj 
led  them  to  regard  his  opinions  as  the  responses  of  an 
oracle,  and  his  most  unmerited  censures  as  just  condemL^ 
tions.  The  Scaligerana,  accordingly,  contains  many  false- 
hoods, with  much  unworthy  personal  abuse  of  the  mc:»t 
distinguished  characters  of  the  age. 

In  imitation  of  the  Scaligerana,  a  prodigious  number  of 
similar  works  appeared  in  France  towards  the  end  of  the 
17  th  and  beginning  of  the  18th  century.  At  first  the^e 
collections  were  confined  to  what  had  fallen  from  eminent 
men  in  conversation ;  but  they  were  afterwards  made  to 
embrace  fragments  found'  among  their  papers,  and  even 
passages  extracted  from  their  works  and  correspondence. 
Of  those  which  merely  record  the  conversations  of  eminent 
men,  the  best  known  and  most  valuable  is  the  MenagiapjL 
QiUes  Manage  was  a  person  of  good  sense,  of  various  and 
extensive  information,  and  of  a  most  communicative  ^i 
position.  For  a  l^ng  period  an  ass^nbly  of  litera7 
men  met  once  a  week  at  his  house ;  and  during  his  kter 
years  he  daily  received  critics  and' scholars  as  visitors. 
Much  of  his  time  was  thus  spent  in  eonversation ;  and  his 
habitual  associates  were  at  pains  to  record  his  opinions, 
which  weM  generally  founded  on  a  correct  taste  and  judg- 
ment, and  were  always  delivered  in  an  interesting  ar.d 
lively  manner.  A  collection  of  his  oral  opinions  was  pub- 
lished in.  1693,  soon  after  his  death;  and  this  collect..^ 
which  was  entitled  Menagiana,  was  afterwarda  ccrrccttd 
and  enlarged  by  M.  la  Monnoye,  in  an  edition  published 
by  him  in  1715. 

The  Perroniana,  which  exhibits  the  opinions  of  Cardiii  J 
du  Perron,  was  compiled  from  his  conversation  by  M.  d. 
Puy,  and  published  by  Vossius,  by  the  same  contrivnno: 
which  put  him  in  possession  of  the  Scaligerana,  Sen. 
parts  of  this  collection  are  useful  in  illustrating  ihelitor^rv 
and  ecclesiastical  history  of  the  age  in  which  Du  Fciror. 
lived ;  but  it  contains  many  puerile,  imprudent,  and  al5iin3 
remarks,  many  of  them  the  interpolations  of  his  frit^r-l^. 
The  Tkuana,  or  observations  of  the  president  De  T-.i 
Ifave  usually  been  published  along  with  the  Perrorji'. ' 
This  collection  is  not  extensive,  and  by  no  means  of  sl.: 
value  as  might  have  been  expected  from  a  man  so  able  aLi 
distinguished. 

The  Valcsiana  is  a  collection  of  the  literary  opinion?  cf 
the  historiographer  Adrian  de  Valois,  published  by  ti; 
son.  M.  de  Valois  was  a  groat  student  of  history,  sx  J  t -: 
Valesiana  accordingly  comprehends  many  valuable  hist^n 
cal  observations,  particularly  on  the  Works  of  Du  Cjl:  _?. 

The  Fureteriana  (1696)  contains  the  Ixm  mots  uf  M 
Fureti^re  of  the  French  Academy,  the  stories  which  he  wi* 
in  the  habit  of  telling,  and  a  number  of  aneodotea  and 
remarks  found  in  his  papeiB  after  his  deoeaae.     This  pn> 
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duction,  however,  comikrehencU  but  few  tlionghts,  opinions, 
or  criticisms  on  books,  consisting  chiefly  of  short  stories, 
and  containing  numerons  allusions  to  a  violent  qaarrel  he 
had  with  the  French  Academy,  of  which  he  was  a  member, 
concerning  his  Dtctionnatre  Universd  de  la  Langrie 
Franfoise, 

The  Chevrcsana  (2  vols.  8vo,  1700),  so  colled  from  M. 
Chevreau,  exhibits  more  research  than  most  works  of  a 
similar  description,  and  is  probably  more  accnrate,  as  it 
differs  from  the  Ana  proper,  of  which  the  wprks  described 
above  are  instances,  in  having  been  published  during  the 
life  of  the  author,  and  revised  by 'himself.  Among  other 
interesting  articles,  it  contains  a  learned  and  ingenious 
commentary  on  the  works  of  Malherbe,  to  whom  the  French 
language  and  po^tiy  were  greatly  indebted  for  their  pei^ 
fection. 

Parrhasiana  (Amst,  2  vols.  8vo,  1699-1701)  is  the 
work  of  Jean  le  Clerc,  a  professor  of  Amsterdam,  who 
bestowed  this  appellation  on  his  miscellaneous  productions 
with  the  vie^  of  discussing  various  topics  of  philosophy 
and  politics  with  more  freedom  than  he  could  have  em- 
ployed under  his  own  name.  This  work  is  not  of  the  light 
and  unconnected  description  of  most  of  the  Ana  wluch 
have  been  above  enumerated,  as  it  contains  much  learned 
philolo^cal  disquisition,  and  a  long  dissertation  on  poetry 
and  eloquence.  In  the  &8t  volume  there  is  a  list  of  his 
published  works,  and  a  bitter  reply  to  all  who  had  censured 
them. 

The  ffuMma  contains  the  detached  thoughts  and  criti- 
cisms of  Huet,  bishop  of  Avranches,  which  he  himself 
committed  to  writing  when  he  was  far  advanced  in  life. 
Huet  was  bom  in  1630,  and  in  1712  he  was  attacked  by 
a  malady  which  impaired  his  memory,  and  rendered  him 
incapable  of  the  sustained  attention  necessary  for  the  com- 
pletion of  a  long  or  laborious  work.  In  this  situation  he 
employed  himself  in  putting  hi^  detached  observations  on 
paper.  These  were  pubUshed  by  the  Abbd  d'Olivet  the  year 
after  his  death  (1722),  under  the  name  of  ffueHana,~~4k 
work  which  is  not,  like  some  other  Ana,  a  succession  of 
bon  mots  or  anecdotes,  but  forms  a  series  of  thoughts  and 
criticisms  on  various  topics  of  morals,  philosophy,  jud 
literature.  One  of  the  most  instructive  discussions  to  a 
scholar,  in  this  collection,  is  that  on  the  Latinisation  of 
names  and  surnames.  His  critical  Judgments  on  Mon- 
taigne, Rochefoucauld,  and  Tacitus  are  valuable.  But 
were  there  no  other  literary  memorials  of  the  bishop  of 
Avranches,  he  certainly  would  not  derive  high  reputation 
fr^'m  the  Hueti^na,  It  was  not,  indeed,  to  be  expected 
from  the  circumstances  in  which  the  articles  were  com- 
posed, that  they  should  always  display  that  correct  judg- 
ment which  distinguishes  many  of  the  other  works  of  this 
learned  writer. 

The  Ccuauboniana  presents  ua  with  the  miscellaneous 
observations,  chiefly  philological,  of  the  celebrated  Isaac 
Casaubon.  During  the  course  of  a  long  life  that  eminent 
commentator  was  in  the  daily  practice  of  committing  to 
paper  anything  remarkable  which  he  heard  in  conversa- 
tion with  lus  friends,  especially  if  it  bore  on  the  studies  in 
which  he  was  engaged.  He  also  made  annotations  from 
day  to  day  on  the  works  he  read,  with  which  he  connected 
his  judgments  concerning  the  authors  and  their  vrntings. 
This  compilation,  which  was  styled  BphanerideSj  together 
with  his  Adversaria^  and  materials  amassed  for  a  refutation 
of  the  EcclesuutuxU  Armah  of£aronitu,  were  beqijeathed 
by  his  son  Merio  Casaubon  to  the  Bodleian  library  at 
Oxford.  Thes3  were  shown  to  Christopher  Wolfins  during 
•  visit  which  he  paid  to  that  university;  and  having  been 
transcribed  by  him,  were  published  in  1710  under  the  title 
xsf  Cascmboniana,  This  collection  consists  of  opinions  con- 
'ttming  various  eminent  writers,  Uhistiations  of  passages 


of  Scripture,  and  philological  observations  and  animadveiw 
sions  on  the  first  thirty-four  years  of  the  Annals  of  Barom^ 
ins.  The  materials  and  information  which  it  contains  are 
probably  more  accurate  than  is  usually  the  case  in  works  of 
the  same  description,  as  they  were  not  reported  by  others, 
but  were  committed  to  writing  by  Cascubon  himself  whila 
the  works  on  wliich  he  commented  remained  fresh  in  his 
recollection. 

Besides  the  above  a  great  many  works,  under  the  title 
of  Ana,  appeared  izi  France  about  the  same  period.  Thus, 
the  opinions  and  conversation  of  Charpentier,  Colomesius, 
and  St  Evremond  were  recorded  in  the  Carpenteriana, 
Colomesiana,  and  St  JSvremoniana;  and  those  of  Segraia 
in  the  Segraxsiana^ — a  collection  formed  by  a  person 
stationed  behind  the  tapestry  in  a  house  where  Segraia 
was  accustomed  to  visit,  of  which  Voltaire  declared,  ''  que 
de  tons  les  Ana  c'est  ceiui  qui  merite  le  plus  d'etre  n&is  au 
rang  des  mensonges  imprim^,  et  surtout  des  mensongea 
insipidea."  The  Ana,  indeed,  from  Uie  popularity  which 
they  now  eigoyed,  were  compiled  in  such  numbers  and 
with  so  little  care  that  they  became  almost  proverbial  for 
inaccuracy.  About  the  middle  of  the  18th  century,  too, 
they  were  sometimes  made  the  vehicles  of  revolutionary 
and  heretical  opinions.  Thus  the  evil  naturally  began  to 
cure  itself,  and  by  a  reaction  the  French  Ana  simk  in 
public  esteem  as  much  below  their  intrinsic  value  as  they 
had  formerly  been  exalted  above  it 

Of  the  examples,  England  has  produced  of  this  species 
of  composition,  perhaps  the  most  interesting  is  the  Wal- 
poliana,  tf  transcript  of  the  literary  conversation  of  Horace 
Walpole,  Earl  of  Orford.  That  multifarious  author  spent 
a  great  portion  of  his  time  in  conversation,  and,  possess- 
ing opportunities  of  information  enjoyed  by  few,  was  dis- 
tinguished for  his  resources  of  anecdote,  wit,  and  judicious 
remark.  It  was  suggested  to  him  that  he  ought  to  form 
a  collection  of  anecdotes  and  observations,  but  this  he 
decHned,  furnishing,  however,  the  editor  of  the  Walpoliana 
with  many  anecdotes  in  lus  own  handwriting.  Aiter  his 
death  several  specimens  of  this  miscellany  were  published 
in  the  Monthly  Magadns;  and  being  afterwards  enlaiged 
by  the  recollections  of  the  editor  and  the  communications 
of  others,  were  published  in  two  volumes  under  the  title 
of  WalpclioML  Most  other  works  which  in  this  country 
have  been  published  under  the  name  of  J  91a,  as  Ba£(miaML^ 
Atterburyana,  &a,  are  rather  extracts  from  the  writings 
and  correspondence  of  eminent  men  than  memorials  of 
their  conversation. 

There  are  some  works  which,  though  they  do  not  bear 
the  tiUe,  belong  more  strictly  to  the  class  of  Ana  than  many 
of  the  collections  which  are  known  under  that  appella- 
tion. Such  are  the  MSlanges  d'ffistoire  eCde  LUthrisbure^ 
published  under  the  name  of  Viffneul  MarviUe^  though  the 
work  of  a  Benedictine,  D'Argonne;  and  the  Locorum  CofUk- 
mimivm  ColUetaneaf  ex  LeetionHus  PhUippi  MelandUhmis^ 
— a  work  of  considerable  reputation  on  account  of  its 
theological  learning,  and  the  information  it  communicates 
concerning  the  early  state  of  the  Reformed  Church.  But 
of  those  productions  which  belong  to  the  class,  though 
tiiey  do  not  bear  the  name,  of  Ana,  the  meet  celebrated 
are  the  Colloquia  Mensaiia  of  Luther  and  Selden's  TabU- 
Talk.  The  former,  which  comprehends  the  conversation 
of  Luther  with  his  friends  and  coadjutors  in  the  great  work 
of  the  Reformation,  was  first  published  in  1566.  *  Captain 
Bell,  who  translated  it  into  English  in  the  time  of  the 
Commonwealth,  informs  ns  that,  an  edict  having  been  pro- 
mulgated commanding  the  works  of  Luther  to  be  destroyed^ 
it  was  for  some  time  supposed  that  all  the  copies  <tf  the 
Colloquia  Mensaiia  had  been  burned;  but  in  1626,  on  the 
foundEition  olit  Kouse  being  removed,  a  printed  copy  was 
found  1^^  ih.a  deep  hole,  and  wrapped  np  in  a  linen 
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•cloth.  The  book  translated  by  Bell,  and  again  by  the 
younger  Hazlitt  in  1847.  i&  said  to  have  been  origihally 
collected  by  Dr  Anthony  Lauterbach,  "out  of  the  holy 
mouth  of  Luther."  It  consists  chiefly  of  observations  and 
discussions  on  idolatiy,  auncular  confession,  the  mass, 
excuiiimunication.  clencal  junsdiction,  general  councils, 
and  all  the  points  agitated  by  the  Reformed  Church  in  those 
early  periods.  The  Tubfe-Talk  of  Selden  contains  a  more 
genuine  and  unrLisguised  expression  of  the  sentiments  of 
that  eminent  man  than  we  find  in  his  more  studied  pro- 
ductions. It  was  published  after  his  death  by  Richard 
Milward,  his  arnanucnsis,  who  alBrms  that  for  twenty 
years  he  enjoyed  the  opportunity  of  daily  hearing  his  dis- 
course, and  made  it  his  practice  faithfully  to  commit  to 
writing  "  the  excellent  things  that  usually  fell  from  him." 
The  work  contains,  along  with  much  of  a  lighter  kind, 
many  curious  facts  and  opinions  concerning  the  political 
and  ecclesiastical  history  of  the  interesting  period  during 
which  Selden  lived,  and  in  the  important  events  of  which 
he  bore  a  considerable  share.  The  style  of  Selden,  in  most 
of  the  works  published  under  his  Own  care,  is  harsh  and 
obscure;  but  Clarendon  describes  him  as  "a  clear  dis- 
courser,  possessed  of  the  faculty  of  making  difficult  things 
easy,  and  presenting  them  clearly  to  the  understanding." 
This  t^tent  for  elucidation  shines  chiefly  in  his  TahU'Tcdk, 
which  IS  filled  with  the  stores  of  his  extensive  reading,  de- 
livered without  any  pretensions  to  that  order  and  method 
the  want  of  which  has  been  attributed  to  his  other  pro- 
ductiona  Many  more  recent  works,  under  such  titles  as 
Literary  Remains  ^  Table-Talk^  <kc,  partake  more 'or  less  of 
the  nature  of  Ana,  but  do  not  call  for  separate  notice. 

The  most  remarkable  coUection  of  Ana  in  the  English 
,  ]anguage--«and,  indeed,  in  any  language — is  to  be  found 
in  a  work  which  does  not  correspond  to  the  normal  type 
either  in  name  or  in  form.  In  his  Life  of  Samuel  John- 
ton^  LL,  D  ,  Boswell  relates  that  to  his  remark,  d  propos  of- 
French  hterature,  "  Their  Ana  are  good,"  Johnson  replied, 
"  A  few  of  them  are  good,  but  we  have  one  book  of  that 
kind  better  than  any  of  thorn — Selden's  Table-Talk."  Bos- 
well's  own  work  is  incomparably  superior  to  all  In  worth 
as  a  book  this  has  been  rated,  on  the  high  authority  of 
Carlyle,  beyond  any  other  product  of  the  18th  century, 
and  the  value  it  has  depends  mamly  on  its  Ana.  Its 
interest  arises,  not  from  the  details  it  furnishes  of  the 
events  of  Dr  Johnson's  career,  still  less  from  any  attempt 
at  a  discrmiinating  estimate  of  his  work  and  character,  but 
from  the  graphic  representation  it  gives  of  his  habitual 
manner  of  life  and  speech.  The  innate  greatness  of 
Johnson  appears,  more  than  in  all  his  writings,  io  his 
portrait,  delineated  with  the  exactness  of  a  sharply-defined 
photograph,  as  he  appeared  to  the  eyes  of  his  admiring 
biographer  in  his  daily  dishabille, 

Wolfius  has  pivpn  a  history  of  the  Ana  in  a  preliminiiry  discourse 
to  hi?  edition  of  the  Cnjtauboniana,  publLshed  in  1710.  In  the 
Ji'^pcrtnire  de  Bihlmgraphies  Sp6ciales,  Cuneuses,  et  iTvtfr-nctmes,  by 
I'eiiTuot,  there  is  a  Notice  Bihhographique  of  the,se  ooUprtiona ;  but 
■aany  of  the  books  there  enumerated  consist  of  mere  extracts  from 
1^8  writings  of  popular  authors 

ANABAPTISTS  {re-baptisa-s,  from  Ava  and  PaTrrt^to), 
a  name  sometimes  applied  indiscriminately  to  all  denomi- 
nations of  Christians  that  deny  the  validity  of  infant  baptism, 
but  restricted  in  general  usage  to  certain  sects  which  became 
prominent  in  Germany  and  elsewhere  at  the  penod  of  the 
Keformation.  In  both  cases  the  designation  origmates 
with  opponents  and  is  repudiated  by  the  great  majority  of 
those  to  whom  it  is  applied.  Believing,  as  they  do,  that 
the  baptism  of  infants  is  no  baptism,  they  naturaDy  cbject 
to  a  name  which  imphes  that  their  baptism  of  such  persons 
as  may  have  been  baptised  in  infancy  is  a  second  ad  minis- 
tratiob  of  the  rite.     It  is  therefore  desirable  '^  avoid  the 


use  of  the  term  as  descriptive  of  those  who  hold  what  are 
otherwise  known  as  antipsedobaptiBt  viewa  In  its  more 
limited  sense  the  word  has  been  too  long  in  oaa.  and  ia 
too  well  known  to  be  now  discarded,  though  it  is  open  to 
the  further  objection,  in  addition  to  that  already  atatm, 
that  it  describes  a  sect  by  one  of  the  least  important  of  its 
distinctive  doctrines  and  practices.  The  Anabaptists  of 
Germany  are  historically  noteworthy,  not  becanae  tkey 
insisted  on  re-baptism  as  the  condition  of  admiasion  to 
their  communion,  but  because  the  enthusiasm  of  the  Befor- 
mation  manifested  itself  in  them  in  a  fonn  and  manner 
altogether  peculiar.  Their  views  as  to  the  tnie  oonstiiaticn 
of  the  church  and  its  relation  to  the  state,  and  the  efforts 
they  made  to  realise  thesQ  views,  furnish  a  problem,  pertly 
theological,  partly  historical,  of  which  a  eadidractofy 
solution  is  not  easy.  To  one  who  looks  merely  at  the 
extravagance  and  lawlessness  which  appear  on  the  snrface, 
fanaticism  and  madness  may  furnish  a  sufficient  explana- 
tion of  the  whole  Anabaptist  movement,  bat  a  deeper  in> 
sight  will  find  many  elements  in  it  that  ai^  quite  incon- 
sistent with  the  supposition  of  nothing  more  than  bare- 
faced imposture  in  the  leaders,  and  blind  delnsion  in  the 
followers.  There  is  an  obvious  genetr'c,  though  not  histcn- 
"^al  connection  between  the  Anabaptisti)  and  those  earlier 
sects  (Novatians,  Donatists,  Albigenae?,  Waidenses)  which 
did  not  practise  infant  baptism.  It  ia  more  important, 
however,  to  trace  the  relation  between  the  Anabaptists  and 
the  great  body  of  the  Reformers.  Anabaptism.  as  a  system, 
may  be  defined  aa  the  Reformation  doctrine  carried  to  its 
utmost  limit;  the  Anabaptists  were  the  ectieme  left  in  the 
army  of  the  Reformers.  It  xb  true  that  they  regarded  each 
other  as  in  different  camps ;  but  their  mntoal  denondaticca 
cannot  conceal  the  fact  that  even  the  most  peculiar  doctriiifs 
of  the  Anabaptists  were  to  them  only  corollaries,  iile*::^ 
mately  drawn,  as  the  more  orthodox  Reformers  thou^Lv 
from  the  fundamental  principle,  common  to  both,  of  ile 
independence  of  the  individual  judgment,  and  the  supreme 
importance  of  the  subjective  element,  personal  faith,  in 
rehgion.  The  connection  of  tliis  principle  with  their  theory 
of  ^e  church  and  its  relation  to  the  state,  their  doctrine 
of  t^e  sacraments,  and  even  their  poitical  rising,  is  so 
obvious  that  it  need  not  be  dwelt  upon.  The  history  cf  . 
the  Anabaptist  movement  in  its  outward  development  is 
brief  but  eventful  In  1521  their  firs,  rising  took  place 
at  Zwickau,  under  the  leadership  of  Tiomas  Munzer,  tbo 
Lutheran  pastor  of  that  pkce.  (See  MtryzsR. )  Compeikti 
to  leave  Zwickau,  Mtinzer  visited  Bohemia,  resided  twc> 
years  at  Altstadt  and  Thuringia,  and  in  1524  spent  sri:e 
time  in  -Switzerland.  During  this  period  he  proclaimed  Lis 
revolutionary  doctrines  in  religion  ard  politics  \nth  grow- 
ing vehemence,  and,  so  far  as  the  lower  orders  were  ccl- 
cerncd,  with  growing  success.  The  crisis  came  in  the  ?> 
called  Peasants'  War  in  South  Germany,  in  1525.  In  i*., 
origin  a  revolt  against  feudal  oppression,  it  became,  ncder. 
the  leadership  of  Miinzer,  a  war  against  all  constituted 
authontiea,  and  an  attempt  to  establish  by  force  his  ideal 
Christian  commonwealth,  with  absolute  equality  and  the 
community  of  goods.  The  total  defeat  of  the  insurge:/? 
at  Frankeubausen  (May  15,  1525),  followed  as  it  waa  t  v 
the  execution  of  Miinzer  and  several  other  leaders,  prt»ve[l 
only  a  temporary  check  to  the  Anabaptist  movemcuT 
Here  and  there  throughout  Germany,  Switzerland,  and  th* 
Netherlands  there  were  zealous  prjpagandists,  throur-b 
whose  teaching  many  were  prepared  to  follow  ts  ccocti 
another  leader  should  arise.  A  second  and  more  dt:;Ur- 
uiiacd  attempt  to  establish  a  theocracy  was  made  at  Miii^- 
8U3r.  in  Westphalia  (1532-5).  Here  the  sect  had  g-i.inc^ 
considerable  influence,  through  the  adhesion  of  RothirjsnR, 
the  Lutheran  pastor,  and  several  prominent  citizeas ;  and 
the  leaders,  Johann  Matthyazoon  br  Matthicscn,  a  bak«r  cf 
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Haarlem^  and  Johann  Bockbold,  a  tailor  of  Leyden,  had 
little  diiiiculty  in  obtaining  poesession  of  the  town  and 
deposing  the  magistratea.  Vigorona  preparations  were  at 
once  zns^e,  not  only  to  hold  what  had  been  gained,  bat  to 
.proceed  from  Monster  aa  a  centre  to  the  conquest  of  the 
world.  The  town  bdng  besieged  by  Connt  Waldeck,  its  ex* 
jxJled  bishop  (April  1534),  Matthieseq,  who  was  first  in  com- 
mand, mado  a  sally  with  only  fhirty  followers,  under  the 
fanatical  idea  that  he  was  a  second  Gideon,  and  was  cut 
t>tr  with  his  entire  band.  Bockhold,  better  known  in 
hiHtory  as  John  of  Leyden,  was  now  supreme.  Giving 
liimself  out  as  the  successor  of  David,  he  claimed  roy^l 
Jionoufs  and  absolute  power  in  the.  new  ''Zion.''  He 
jjuistified  the  most  arbitrary  and  extravagant  measures  by  the 
4uit2Kiniy  x>f  viidons  from  heaven,  as  others  have  done  in 
similar  circumstsoioes.  With  this  pretended  sanction  he 
legalised  polygamy,  and  himself  took  four  wives,  one  of 
whom  he  beholded  with  his  own  hand  in  the  market-place 
ina  fit  of  frenisy.  As  a  natural  consequence  of  such  licence, 
.Miinster  was  for  twelve  months  a  scene  of  unbridled  pro- 
fligacy. After  an  obstinate  resistance  the  town  was  taken 
i>y  the  besi^rs  on  the  24th  June  1535,  and  in  January  of 
the  following  year  Bockhold  and  some  of  his  more  pro- 
minent followers,  after  being  cruelly  tortured,  were  executed 
in  the  market-placid  The  outbr^  at  Miinster  was  the 
crisis  of  the  Anabaptist  movement.  It  never  again  had  the 
opportunity  of  assuming  political  importance,  the  civil 
powers  naturally  adopting  the  most  stringent  measures  to 
suppress  an  agitation  whose  avowed  object  was  to  suppress 
them*  It  is  difficult  to  trace  the  subsequent  history  of  the 
sect  as  a  religious  body.  The  fact  that,  after  the  Miinster 
insurrection,  the  texy  name  Anabaptist  was  proscribed  in 
Earope,  is  n  somteof  twofold  confusion.  The  enforced 
adoption  of  nei^  names  makes  it  easy  to  lose  the  historical 
identity  of  many  who  really  belonged  to  the  Miinster  Ana- 
baptists, and,  on  the  other  hand;  had  led  to  the  classifica- 
tion of  many  with  the  Miinster  sect  who  had  no  real 
connectipn  with  it  The  latter  mistake,  it  is  to  be  noted, 
Las  been  much  more  common  than  the  former.  The  Men- 
nonites^  for  example,  have  been  identified  with  the  earlier 
Anabaptists,  on  the  ground  that  they  included  among  their 
number  many  of  the  fanatics  of  Miinster.  But  the  con- 
tinuity of  a  sect  is  to  be  traced  in  its  .principles  and  not  in 
its  adherents,  and' it  must^  remembered  that  Menno  and 
his  followers  expressly  repudiated  the  distinctive  doctrines 
of  the  Miinster  Anabaptists.  They  have  never  aimed  at. 
any  social  or  political  revolution,  and  have  been  a^remark- 
liblo  for  sobriety  of  conduct  as  the  Miinster  sect  was  for 
its  fariaticiam.  (See  Mennonites.)  In  English  history 
frequent  reference  is  made  to  the  Anabaptists  during 
tho  16th  and  17th  centuries,  but  there  k  no  evidence 
that  any  considerable  number  of  native  Englishmen  ever 
adopted  the  principles  of  the  Miinster  sect.  Many  of  the 
followers  of  Miinzer  and  Bockhold  seem  to  have  fled  from 
persecution  in  Germany  and  the  Netherlands  to  be  sub- 
jected to  a  persecution  scarcely  less  severe  in  England. 
The  mildest  measure  adopted  towards  these  refugees  was 
banishment  from  the  kingdom,  and  a  large  number  suffered 
at  tho  stake.  It  has  already  been  explained  that  the  appli- 
cation of  the  terra  Anabaptist  to  those  English  sects  that 
had  nothing  in  common  with  the  German  Anabaptists 
except  the  practice  of  adult  baptism,  is  unjustifiabla  (See 
Baptists.) 

ANABASIS  (dvajSaoris.  a  march  into  the  interior ;  from 
ava^AatD,  to  ascend),  the  title  given  by  Xenophon  to  his 
narrative  of  the  expedition  of  Cyrus  the  younger  against 
his  brother,  Artaxerxes  of  Persia,  401  B.C.,  and  adopted  by 
Arrian  for  his  history  of  the  expedition  of  Alexander  the 
Orsat  (See  Ainsworth's  Trav,  in  Track  of  Ten  Thousand 
O'rceks:  Journal  of  Roy.  Geog,  Soc,  1870.  p.  463. "i 


ANACHARSIS,  a  Scythian  philosopher,  who  lived 
about  600  &a  His  father  was  one  of  the  chiefs  of  his 
nation,  and  married  a  woman  of  Greece.  Instructed  in 
the  Greek  language  by  his  mother,  he  prevailed  upon  the 
king  to  intrust  him  with  an  embassy  to  Athens.  On  hia 
arrival  in  that  renowned  city  he  became  acquainted  with 
Solon,  from  whom  he  rapidly  acquired  a  knowledge  of  the 
wisdom  and  learning  of  Greece.  By  the  mfluence  of  Solon 
he  was  introduced  to  the  principal  persons  in  Athens,  and 
was  the  first  stranger  who  received  the  privileges  of  citizen* 
ship.  After  he  had  resided  several  years  at  Athens,  he 
travelled  through  different  countries  in  quest  of  knowledge^ 
and  then  returned  home  filled  with  tho  desire  of  instruct* 
ing  his  countrymen  in  the  laws  and  the  religion  of  the 
Greeks.  According  to  Herodotus,  he  was  killed  by  hio 
brother  Saulius  while  he  was  performing  sacrifice  to  the 
goddess  Oybele.  His  simple  and  forcible  mode  of  expressing 
himself  gave  birth  to  the  proverbial  expression,  "  Scythian 
eloquence."    (Herodot  iv.  76  ;  Lucian,  Scytha.) 

ANACHRONISM,  a  neglect  or  falsification,  whether 
wilful  or  imdcsigned,  of  chronological  relation.  Its  com- 
monest  use  restricts  it  (agreeably  to  its  etymology,  dva, 
back,  and  xp^vo^,  time)  to  the  ante-dating  of  events,  cir- 
cimistances,  or  customs;  in  other  words,  to  tiiie  introduction, 
especially  in  works  of  imagination  that  rest  on  a  historical 
basis,  of  details  borrowed  from  a  later  age.  Anachronisms 
may  be  committed  in  many  ways,  originating,  for  instance, 
in  disregard  of  the  different  modes  of  life  and  thought 
that  characterise  different  periods,  or  in  ignorance  of  the 
progress  of  the  arts  and  sciences  and  the  other  ascertained 
facts  of  history,  and  may  vary  from  glaring  inconsistency 
to  scarcely  perceptible  misrepresentation.  Much  of  the 
thought  entertained  about  the  past  is  so  deficient  in  his* 
tori<»kl  perspective  as  to  be  little  better  than  a  continuoua 
anachronism.  It  is  only  since  the  close  of  the  18th  cen- 
tury that  this  kind  of  untruthfulness  has  jarred  on  the 
general  intelligence.  Anachronisms  abound  in  the  works 
of  Raphael  and  Shakespeare,  as  well  as  in  those  of  the 
meanest  daubers  and  i)laywrights  of  earlier  times.  In  par- 
ticular, the  artists,  on  the  stage  and  on  the  canvas,  in  story 
and  in  song,  assimilated  their  dramatis  persomn  to  their 
own  nationality  and  their  own  time.  The  Virgin  wa* 
represented  here  as  an  Italian  contadina,  and  there  as  a 
Flemish  frow;  Alexander  the  Great  appeared  oil  the 
French  stage  in  the  full  costume  of  Louis  Quatorze  down 
to  the  time  of  Voltaire ;  and  in  our  own  country  the  con- 
temporaries of  Addison  could  behold,  without  any  suspicion 
of  burlesque, 

"  Cato*8  long  wig,  flower'd  gown,  and  lacquer'd  chair.** 

Considerable  difference  of  opinion  has  been  expressed 
regarding  the  legitimacy  of  anachronism,  especially  when 
it  is  introduced  designedly  into  historical  novels.  The 
safe  and  the  just  course  here  appears  to  be  to  ''  regard  the 
writer's  end,"  and  not  to  hold  an  author  responsible  for 
historical  accuracy  or  verisimilitude  who  does  not  profess* 
to  write  history. 

ANACOLUTHON  is  the  lack  of  grammatical  symmetry 
in  a  sentence,  either  through  the  consequent  taking  an  un- 
expected form  or  being  sdtogether  suppressed,  the  writer 
or  speaker  desiring  to  present  his  thought  in  another 
aspect,  or  feeling  that  he  has  already  made  his  meaning 
sufiiciently  plain.  In  the  case  of  a  man  who  is  full  of  hia 
subject,  or  who  is  carried  along  by  the  passion  of  the 
moment,  such  inconsequents  are  very  apt  to  occur.  Of 
Niebuhr  it  is  told  that  his  oral  lectures  consisted  almost 
entirely  of  anacoluthic  constructions.  To  this  kind  c»6 
licence  some  languages,  as  Greek  and  English,  readily  ler<«j 
themselves ;  while  the  grammatical  rigidity  of  others,  s » 
Lutin  and  French  admits  of  it  but  sparingly.     In  R:>> 
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dotud,  ThucydideSy  MachylyiB,  ii^adar,  and  Plato,  abundant 
epecimens  are  to  be  found ;  and  the  same  is  true  of  the 
writers  of  the  Elizabethan  age  in  our  own  language.  The 
following  is  an  example : — '*  And  he  charged  hun  to  tell 
no  man ;  btU go  $how  thyself y*  &c  (Luke  v.  14). 

ANACONDA,  a  gigantic  snake  of  South  America, 
sometimes  over  30  feet  in  length,  called  the  water-serpent^ 
from  frequenting  swamps  and  rivers,  and  preying  on  water  ^ 
animals.  Its  colour  is  a  rich  brown,  wiUi  bright  golden 
rings  on  each  side,  and  two  rows  of  large  black  spots  along 
the  back.  The  natiTes  kill  it  for  an  oil  they  obtain  from 
its  carcase.   It  is  not  venomous,  and  is  said  to  be  harmless. 

ANACEEON,  an  Ionian  Greek,  bom  at  Teos,  on  the 
cc)ast  of  Asia  Elinor,  probably  about  562  &  a  His  repu- 
tation as  a  lyric  poet  stood  very  high  both  in -his  own  age 
and  in  those  that  followed.  "The  charming*' — ^''the 
honey-tongued " — "the  swan  of  Teos" — "the  gloiy  of 
Ionia,"  are  some  of  the  epithets  constantly  given  him  by 
ancient  writers.  "  Sing  us  one  of  the  songs  of  Alcseus  or 
Anacreon,"  cries  one  of  the  guests  in  a  comedy  of  Aiisto- 
phanea  "  When  I  hear  the  verses  of  Sappho  or  Anacreon," 
says  the  poet  to  his  friends,  in  the  Symposium  of  Plato, 
"  I  set  down  my  cup  for  very  shame  of  my  own  perform- 
ances." But  though  he  has  given  his  name  to  that  class 
^f  light  and  free  IjnQ  effusions  which  celebrate  the  joys  of 
love  and  wine,  he  'is  to  us  modems  little  more  than  a  name. 
We  can  no  longer  say  of  him,  as  Horace  could,  that  "  time 
has  not  drowned  his  sportive  lays ; ''  and  we  have  to  judge 
of  his  merits  as  a  poet  chiefly  from  the  warm  praises  of 
those  who  had  his  poems  in  their  hands.  Of  the  five 
books  of  lyrical  pieces  by  Andoreon  which  Suidas  and 
Athenaeus  mention  as  extant  in  their  time,  we  have  now 
but  the  merest  fragments,  cglle^i^ed  from  Uie  citations  of 
later  writers.  Those  graceful  little  poems  (most  of  them 
first  printed  from  the  MSS.  by  Henry  Stephens  in  1554), 
which  long  passed  among  the  learned  for  the  songs  of 
Anacreon,  and  which  are  well  known  to  many  English 
readers  in  the  translations  of  Cowley  and  Moore,  are  really 
of  much  later  date,  though  possibly  here  and  there  genuine 
fragments  of  the  poet  have  been  woven  up  in  them.  They 
will  always  setain  a  certain  popularity  from  their  lightness 
and  elegance^  and  some  of  them  are  fair  copies  of  Ana- 
creon's  style,  which  would  lend  itself  readily  enough  to  a 
clever  imitator.  But  an  almost  conclusive  argument 
against  their  genuineness  lies  in  the  fact  that  the  peculiar 
forms  of  the  Ionic  Oreek,  in  which  Anacreon  wrote,  are 
not  to  be  found  in  these  reputed  odes,  while  the  frag- 
ments of  his  poems  quoted  by  ancient  writers  are  full  of 
loniciBms.  Of  the  poet's  life  little  is  known  beyond  a 
few  scattered  noti^  not  in  all  cases  certainly  authentic. 
He  probably  shared  the  voluntary  exile  of  the-  mass  of  his 
fellow-townsmen,  who,  when  Cyrus  the  Great  was  laying 
siege  to  the  Greek  cities  of  Asia,  took  ship,  and  founded 
a  colony  at  Abderain  Thrace,  rather  than  surrender  their 
city  to  his  general  Harpagus.  From  Thrace  he  soon 
removed  to  the  island  of  Samos,  ruled  at  that  time  by  Poly- 
crates,  one  of  the  grandest  of  those  old  "  tyrants  "  who  by 
no  means  deserved  the  name  in  its  worst  sense.  It  is  said 
that  he  acted  as  Polycrates's  tutor;  that  he  stood  very  high 
in  his  confidence  we  leam  from  so  good  an  authority  as 
Herodotus,  who  represents  the  poet  as  sitting  in  the  royal 
chamber  when  audience  was  given  to  tl^e  Persian  herald. 
In  return  for  such  favour  and  protection,  he  wrote  many 
complimentary  odes  upon  Polycrates  and  his  favourites. 
But  if  an  anecdote  found  in  Stobseus  is  true,  he  was  no 
mercenary  flatterer.  On  one  occasion  the  "  tyrant "  pre- 
sented him  with  the  sum  of  five  talents.  He  spent  two 
wakeful  nights  in  thinking  of  his  money,  and  then  re-, 
turned  it  to  the  giver,  saying  that  it  "  was  not  worth  tiie 
tare  it  cost  him.**    A  cursory  remark  in  the  writings  of 


Maximus  of  Tytt  shows  at  least  the  high  eatiiiiation  ia 
which  the  poet  was  supposed  to  have  been  held  hj  hii 
royal  patron.  That  writer  says  that  not  evea  the  warning 
given  to  Polycrates  by  Amasis,  king  of  E^^pti  that  his  too 
great  prosperity  would  surely  arouse  the  jealousy  of  the 
gods,  could  make  a  man  doubt  the  stability  of  Yob  happi- 
ness, who  had,  like  Polycrates,  the  command  of  the  Ionian 
sea,  a  navy  so  powerful,  and  such  a  friend  as  Anacreon. 
The  same  authority  tells  us  that  this  companionship  exe^ 
cised  a  beneficial  influence  over  the  stern  temper  of  the 
tyrant  like  his  fellow-lyrist,  Horace,  who  was  one  of 
ms  great  admirers,  and  in  many  respect  of  a  kindred 
spirit^  Anacreon  seems  to  have  been  made  for  the  society 
of  courts.  On  the  death  of  Polycrates,^  Hipporchns,  who 
was  then  in  power  at  Athens,  and  who  inherited  the 
literary  tastes  of  his  father  Pisistratus,  sent  a  special  em- 
bassy to  fetch  the  popular  poet  to  Athens  in  a  galley  cf 
fifty  oars.  He  must  have  fully  enjoyed  and  contributed 
much  to  the  enjoyment  of  the  brilliant  cirale  with  which 
Hipparchus  had  surrounded  himself,  and  there  he  made 
acquaintance,  amongst  others,  with  the  poet  Simonides. 
When'ttiis  circle  was  broken  up  by  the  assassination  of 
Hipparchus,  Anacreon  seems  to  have  returned  to  hid 
native  town  of  Teos.  There,  according  to  a  metrical 
epitaph  ascribed  to  his  friend  Simonides,  he  died  and  was 
buried.  Lucian  mentions  him  amongst  his  instances 
of  the  longe^ty  of  eminent  men,  as  having  oompletoi 
eighty-five  years.  If  an  anecdote  given  by  Pliny  (I^aL 
Mist,  viL  7}  is  to  be  trusted,  he  was  choked  at  last  by  a 
grape-stone ;  but  the  story  has  an  air  of  mythical  adapts- 
tion  to  the  poet's  habits,  which  makes  it  somewhat  apocir- 
phaL  Anacreon  had  a  reputation  as  a  composer  of  hymns, 
as  well  as  of  those  bacchanalian  and  amatoxy  lyrics  wLi.b 
are  commonly  associated  with  his  name.  Two  short  hymns 
to  Diana  and  Bacchus,  consisting  of  ei^t  and  eleven  lines 
respectively,  stand  firet  amongst  his  few  nndiaputed  re- 
mainD^,  as  printed  by  recent  editors.  But  pagan  kymn^ 
especially  when  addressed  to  such  deiticiis  as  Yenna,  £ros, 
and  Bacchus,  are  not  so  very  unlike  what  we  call  "  Ana- 
creontic "  poetry  as  to  make  the  contrast  of  style  so  great 
as  the  word  might  seem  to  imply.  The  tone  of  Anaoeon's 
lyric  effusions  has  probably  led  to  an  unjust  estimate,  both 
by  ancients  and  modems,  of  the  poet's  personal  chaiaeter 
As  Homer  was  accused  of  bibulous  propensities  bj  some 
because  he  makes  frequent  and  kindly  mention  of  ''the 
puiple  wine,"  so  Anacreon  was  held  to  have  been  a 
thorougb  sensualist  because  he  sang  so  peiaistentij  of 
wine  and  love.  But  a  poet  must  not  always  be  judged  by 
the  flights  of  his  fancy.  The  "  triple  worship  *  of  the 
Muses,  Wine,  and  Love,  ascribed  to  him  as  hjs  idigioD 
in  an  old  Greek  epigram  {ArUhoL  iiL  25,  51),  may  have 
been  as  purely  professional  in  the  two  last  cases  aa  in  the 
first,  and  his  private  character  on  such  points  was  probably 
neither  much  better  nor  worse  than  that  of  bis  contem- 
poraries. Athenssus  remarks  acutely  that  he  seems  at 
least  to  have  been  sober  when  he  wrote ;  and  he  himself 
strongly  repudiates,  as  Horace  does,  the  brutal  character- 
istics of  intoxication  as  fit  only  for  "barbarians*  acJ 
"Scythians"  {Fragm,  64,  Bergk).  His  own  excuse, 
when  charged  with  hymning  the  reigning  beauties  of  tLe 
day  rather  than  the  orthodox  gods  and  goddesaea,  ia  said 
to  have  been  made  in  these  words— 

'*  Bat  are  not  these  also  lesser  dirinities  ? " 

The  best  editions  of  Anacreon  are  those  of  J.  F.  fisdier, 
Leipsic,  1703,  and  L  Bergk,  Leipsic,  1854.     (w.  i.  a) 

ANADYOMENE  {* h.va&vofUini\  an  epithet  of  Aplirodite 
(Venus),  expressive  of  her  having  risen  (i.e.,  beeii  bom) 
from  the  foam  of  the  sea.  In  works  of  ancient  azfi^-^e.^., 
in'many  existing  bronze  stuluetles— Venus  was  repnaented 
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ttsder  this  title  as  if  just  emerged  from  the  sea,  and  in  the 
act  of  wringing  her  tiessea  This  was  tW  subject  of  a 
painting  by  Apelies,  one  of  the  most  celebiated  pictures  of 
antiquity,  the  conception  having  been,  it  was  said,  sug- 
gested to  him  by  seeing  Fhryne  bathing.  This  painting 
belonged  fiist  to  the  people  of  Cos,  from  whom  it  was  taken 
to  Rome  by  Augustas  in  part  payment  of  tribute  levied  by 
him.  By  the  time  of  Nero  it  had  become  almost  entirely 
ruined  by  decay. 

.^ADV^  the  name  of  a  gulf  and  of  a  river  in  the 
north-east  of  Siberia.  The  gulf  extends  from  Cape 
Tchutotakci,  on  the  north,  to  Cape  St  Thadeus,  on  the 
south,  f orn  ing  part  of  the  Behring.  Sea ;  while  the  river, 
taking  its  rise-  from  a  lake  in  the  Stanovoi  mountains, 
called  Ivaahki  or  Ivaichno,  about  67"  N.  lat,  and  173''  K 
long.,  flows  through  the  Tchutchee  country,  at  first  to  the 
west  and  then  to  the  east,  entering  the  gulf  of  Anadyrsk- 
aia,  a  branch  of  the  gulf  of  Anadyr,  after  a  course  of 
about  600  miles.  Anadyrsk  is  the  oxily  town  on  its  banks, 
and  the  country  through  which  it  passes  is  thinly  popu- 
lated, barren,  and  desolata  For  nine  months  of  the  y^ar 
the  ground  is  covered  with  snow,  and  there  is  not  sufBcient 
pasturage  for  cattle.  B^eindeer,  upon  which  the  inhabit- 
ants feed,  are  found  in  considerable  numbera 

ANJSSTHESIA  (a  privative,  ato-^o-ts,  sensation),  a 
term  in  medicine  used  to  describe  a  state  of  insensibility 
to  external  impressions,  either  as  the  result  of  disease  or 
as  induced  artificially  by  the  employment  of  certain  sub- 
stances known  as  ansBsthetica 

In  diseases  of  the  brain  or  spinal  cord  anesthesia  is  an 
occasional  symptom,  but  in  such  cases  it  is  usually  limited 
in  extent,  involving  a  limb  or  a  definite' area  of  the  surface 
of  the  body.  Complete  anaesthesia  has  been  observed  in 
persons  who  were  in  a  state  of  catalepsy  or  trance. 

The  artificial  induction  oi  ansesthesia  by  the  use  of 
drugs  or  the  inhalation  of  vapours  is  a  subject  of  great 
interest,  both  historically  and  from  its  practical  implication 
to  the  relief  of  suffering  &nd  the  treatment  of  disease. 
Although  it  is  mainly  owing  to  the  researches  of  distin- 
guished chenusta  and  physidancr  of  the  present  century 
that  the  employment  of  anaesthesia  his  come  to  occupy  a 
foremost  place  among  remedies,  there  is  abundant  evidence 
to  show  that  it  b  a  practice  of  great  antiquity.  Besides 
the  mention  by  Homer  of  the  anaesthetic  efiects  of 
nepenthe,  and  the  reference  by  Herodotus  to  the  practice 
of  the  Scythians  of  inhaling  th  3  vapours  of  a  certain  kind 
of  hemp  to  produce  intoxication,  the  employment  of 
anaesthetics  in  surgery  by  the  ise  of  mandragora  is  pcff- 
ticularly  alluded  to  by  Dioscorides  and  Pliny.  It  also 
appears,  from  an  old  Chinese  manuscript  laid  before,  the 
French  Academy  by  M.  Julien,  that  a  physician  nained 
Hoa-tho,  who  lived  in  the  3d  century,  gave  his  patients  a 
preparation  of  hemp,  whereby  they  were  rendered  in- 
nensible  during  the  performance  of  surgical  operations. 
Mandragora  was  extensively  used  as  an  anaesthetic  •  by 
Hugo  de  Lucca,  who  practised  in  the  13th  century.  The 
soporifio  effects  of  mandrake  are  alluded  to  by  Shake- 
speare, who  also  makes  frequent  mention  of  anaesthetising 
dlraughts,  the  composition  of  which  is  not  specified. 

In  the  Medical  Gazette,  vol  xii.  p.  515,  Dr  Sylvester, 
quoting  from  a  German  work  by  Meissner,  published  in 
1782,  mentions  the  case  of  Augustus,  king  of  Poland, 
who  underwent  amputation  while  rendered  insensible  by  a 
narcotic  But  the  practice  of  anaesthesia  had  never 
become  general,  and  surgeons  appear  to  have  usually 
regarded  it  with  disfavour.  When,  towards  the  close  of 
last  century,  the  brilliant  discoveries  of  Priestley  gave  an 
impetus  to  chemical  research,  the  properties  of  gases  and 
vapours  began  to  be  more  closely  investigated,  and  the 
belief  was  ^hen  entertained  that   many  of  them  would 


become  of  great  medicinal  value.  In  1800,  Sir  Humphrey 
Davy,  experimenting  on  nitrous  oxide  gas,  discovered  its 
ansestiietic  properties,  ai;id  described  the  effects  it  had  on 
himself  when  inhaled,  with  the  view  of  relieving  local 
pain.  He  su^ested  its  employment  in  surgery  in  the  fol- 
lowing words : — *'  As  nitrous  oxide,  in  its  extensive  opera- 
tion, seems  capable  of  destroying  physical  pain,  it  may 
probably  be  used  with  advantage  in  surgical  operations  in 
which  no  great  effusion  of  blood  takes  place."  His  sug- 
gestion, however,  remained  unheeded  for  nearly  half  a 
century.  The  inhalation  of  sulphuric  ether  for  the  reUef 
of  asthma  and  other  lung  affections  had  been  employed  by 
Dr  Pearson,  of  Birmingham,  as  early  as  1786  ;  and  in  1805 
Dr  Warren,  of  Boston,  U.S.,  used  this  treatment  in  the 
later  stages  of  pulmonary  consumption. 

In  1818  Faraday  showed  that  the  inhalation  of  the 
vapour  of  sulphuric  ether  produce^  anaesthetic  effects 
similar  to  those  of  nitrous  oxide  gas ;  and  this  property  of 
ether  was  ako  shown  by  the  Americau  physicians,  Qodman 
(1822),  Jackson  (1833),  Wood  and  Buche  (183i). 

These  observations,  however,  appear  to  have  been  re- 
garded in  the  light  of  mere  scientific  curiosities  and  sub- 
jects for  lecture-room  experiment,  rather  than  as  facts 
capable  of  being  applied  practically  in  the  treatment  of 
disease,  till  December  1844,  when  Dr  Qorace  Wells,  a 
dentist  of  Hartford,  Connecticut,  underwent  in  his  own 
person  the  operation  of  tooth  extraction  while  rendered 
insensible  by  nitrous  oxide  gas.  Satisfied,  from  further 
experience,  that  teeth  could  be  extracted  in  this  way 
without  pain,  Dr  Wells  proposed  to  establish  the  practice 
of  painless  dentistry  under  the  influence  of  the  gas;  but 
in  consequence  of  an  unfortunate  failure  in  an.  experiment 
at  Boston,  he  abandoned  the  project  On  30th  September 
1846,  Dr  Morton,  a  dentist  of-  Boston,,  employed  the 
vapour  of  sulphuric  ether  to  procure  general  anaesthesia 
in  a  case  of  tooth  extraction,  and  thereafter  administered 
it  in  cases  requiring  surgical  operation  with  complete 
success.  This  great  achievement  marked  a  new  era  in 
surgery.  Operations  were  performed  in  America  in  nume- 
rous instances  under  ether  inhalation,  the  result  being 
only  to  establish  more  firmly  its  value  as  a  successful 
anaesthetia  The  news  of  the  discovery  reached  Englaud 
on  17th  December  1846.  On  19th  December,  Mr  Robinson, 
a  dentist  in  London,  and  on  the  21st,  Mr  Liston,  the  emi- 
nent surgeon,  operated  on  patients  anaesthetiBed  by  ether ; 
and  the  practice  soon  became  general  both  in  Great  Britain 
and  on  the  Continent 

The  late  Sir  James  Y.  Simpson,  of  Edinburgh,  was  the 
first  to  apply  anaesthesia  by  ether  in  midwifery  practice. 
This  he  did  on  19th  January  1847,  and  he  subsequenUy 
employed  ether  inhalation  in  numerous  cases  of  both  easy 
and  difficult  parturition,  an  account  of  which  he  published, 
containing  much  important  information.  The  results  of 
his  trials  showed  that  widle  the  ^anaesthesia  aimulled  the 
conscious  sufferings  of  the  patient,  it  in  no  way  interfered 
with  the  muscular  contractions  of  the  uterus  and  the  pro- 
gress of  the  labour,  and  that  it  did  not  injuriously  affect 
the  child. 

Thesd  observations  excited  great  interest  in  the  medical 
world,  and  led  to  the  extensive  employment  of  other  inhala- 
tion till  November  1847,  when  Simpson  announced  his 
discovery  of  the  anaesthetic  properties  of  chloroform  (the. 
trial  of  which  had  been  suggested  to  him  by  Mr  Waldie,  a 
chemist  of  Liverpool),  and  proposed  it  as  a  substitute  for 
sulphuric  ether.  So  convincingly  did  he  demonstrate  the 
great  advantages  of  chloroform,  that  this  substance  speedily 
superseded  the  use  of  ether  as  an  anaesthetic,  and  continues 
to  the  present  time  probably  the  most  widely-used  of  nil 
the  agents  employed  in  leucine  for  the  relief  of  buiLau 
suffering. 
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As  the  result  of  further  investigations  4n  this  depart- 
ment of  scientific  research,  in  which  the  labours  of  Dr 
Snowj  Mr  Nunneley,  and  Dr  Richardson  have  been  con- 
spicuous, numereus  other  volatile  organic  fluids  have  been 
found  to  posse^^  ansesthetic  properties.  Several  of  these 
havo  been  used  in  surgical  practice,  but  as  yet  none  of 
tliein  have  been  found  to  possess  such  superiority  as  would 
entitle  them  to  supersede  chloroform.^ 

There  are  many  who  prefer  ether  as  being  a  safer  anaes- 
thetic than  chloroform,  less  apt  to  depress  the  circulation, 
and  less  apt  to  excite  vomiting ;  but  any  advantage  it  has 
in  these  respects  appeara,  in  the  estimation  of  surgeons, 
to  be  practically  counterbalanced  by  the  greater  efficiency 
and  facility  of  application  of  the  latter  substance.  Ether, 
however,  continues  to  be  largely  used  in  America. 

W^en  introduced  ^y  inhalation  into  the  system,  anaes- 
thetic vapours  act  upon  the  brain  and  sensory  nerves  in 
such  a  manner  as  more  or  less  completely  to  abolish  their 
natural  sensibility.  The  degree  in  which  they  do  this  can 
be  in  large  measure  regulated  by  the  quantity  administered. 
Thus,  taking  the  familiar  instance  of  chloroform,  the 
effect  of  the  inhalation  of  a  small  quantity  (say  less  than 
half  a  drachm)  is  a  feeling  of  exhilaration  o>  semi-intoxica- 
tion, accompanied  with  diminished  sensibility  to  pain,  but 
without  entire  loss  of  consciousness.  By  continuing  the 
inhalation  and  increasing  tho  quantity,  profound  stupor, 
stertorous  breathing,  fijong  of  the  eyes,  and  muscular 
relaxation  mark  the  occurrence  of  complete  anaesthesia.  la 
many  cases  it  is  desirable  to  produce  merely  the  former  of 
these  conditions,  viz.,  that  of  imperfect  anaesthesia  j  and  this 
IS  the  extent  to  which  chloroform  is  usually  applied  in  ub- 
complicated  labour.  On  tho  other  hand,  in  surgical  opera- 
tions requiring  absolute  stillness  on  the  part  of  the  patient 
the  inhalation  must  be  carried  to  the  extent  of  producing 
total  unconsciousness.  The  state  of  ansesthesia  can  be 
safely  kept  up  for  long  periods  by  continuing  to  apply, 
with  due  caution;  the  anaesthetic  vapour.  Whenever  the 
inhalation  is  stopped,  consciousness  begins  to  return,  and, 
in  most  cases,  is  soon  completely  restored. 

The  importance  to  the  science  of  medicine  of  the  intro- 
duction of  anaesthesia  can  scarcely  be  over-estimated  £y 
the  employment  of  anaesthetics  in  surgery,  not  only  is  the 
work  of  ike  surgeon  relieved  of  a  source  of  embarrass- 
ment, and  operations  the  most  difficult  and  delicate  under- 
taken which  otherwise  would  have  been  impossible,  but 
the  death-rate  in  the  worst  cases  ha^  by  universal  testi- 
mony been  greatly  diminished.  In  no  department  of 
medicine  has  the  use  of  anaesthetics  been  so  extensive,  or 
their  value  so  manifest,  as  in  midwifery.  Tho  power  of 
chloroform  in  mitigating  the  pain  attendant  on  ordinary 
labour,  and  in  facilitating  operative  interference  in  cases  of 
difficulty,  is  a  matter  of  every-day  experience  in  the  practice 
of  the  accoucheur.  In  short,  there  is  almost  no  condition 
of  great  physical  suffering  which  may  not  be  alleviated  by 
the  employment,  under  proper  precautions,  of  anaesthetics. 
But  if  the  boon  has  been  great  to  medical  science,  it  has 
been  greater  still  to  mankind ;  for  not  merely  is  an  incal- 
culable amount  of  actual  pain  prevented,  but  the  dread  of 
auKmitting  to  surgical  operations  is  beyond  measure  lessened 
by  the  thought  that  they  can  be  performed  while  the  sufferer 
Ls  Ifcpt  in  a  state  of  tranquil  sleep. 

Unfortunately,  there  is  no  known  method  of  artificially 
producing  insensibility  which  is  entirely  free  from  risk, 
and  deaus  have  oceasionally  occurred  under  the  adminis- 
tration of  anaesthetic  vapours.  Like  all  medicinal  sub- 
sUncss  of  a  poisonous  nature,  the  utmost  care  and  watch- 
fulnes:;  are  requisite  in  their  adir.inistration.     The  danger, 
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cmteris  paribtu,  is  in  proportion  to  the  dose.  It  is  more 
than  probable  that  many  pf  the  fatal  instances  of  ansos- 
thetic  inhalation  have  been  the  result  of  caiele&sness;  and 
it  is  certain  that  by  a  better  acquaintance  with  the  pthysio- 
logical  action  of  the  agents  employed,  and  a  cloaer  observa- 
tion of  the  indications  of  danger  in  their  use,  the  deaths 
may  be  greatly  diminished.  The  importance  of  thia  has 
been  recognist^  in  many  lai^e  hospitals,  where  the  adminis- 
tration of  anaesthetics  is  entrusted  to  one  individual  skilled 
in  their  properties  and  uses. 

But  it  is  doubtful  whether  many  of  the  deaths  oooorriiig 
under  ansesthesia  can  justly  be  ascribed  to  that  canaa. 
Sudden  deaths  occurring  in  the  course  of  operations  were 
by  no  means  unheard  of  before  anaesthetics  cams  to  be 
employed  in  surgery  at  all.  Even,  however,  admitting 
that  all  the  reported  cases  of  death  from  ansesthesia  are 
correct,  it  must  be  acknowledged  that  they  are  insignificant 
in  amount,  considering  the  enormous  extent  to  which  the 
use  of  chloroform  and  other  anaesthetic  agents  prevails  io 
all  departments  of  medical  practice. 

The  employment  of  local  anaesthesia  in  surgery  has  the 
obvious  advantage  of  being  free  from  risk  to  life.  Many 
means  of  accomplishing  this  have  been  suggested,  the  be^ 
known  of  which  is  the  method  of  Dr  Richardson,  of  th; 
application  of  ether  spray  to  the  part  of  the  body  which  it 
is  desired  to  render  insensible  By  the  rapid  evaporation 
of  the  ether  the  tissues  become  frozen,  and  inaensalMHty  of 
the  part  is  produced.  Since,  however,  the  ansesthesia 
merely  affects  the  superficial  textures,  this  plan  is  only 
available  in  the  minor  operations  of  surgery.      (j.  a  a.) 

ANAGNI,  a  town  of  Italy,  in  the  province  of  Rama, 
situated  on  a  hill  37  miles  E.S.E.  of  Rome.  It  is  ill-bailt, 
but  contains  a  cathedral,  of  the  1 1th  century,  and  several 
ruins.  Anagni  is  the  ancient  Anagnia,  at  one  time  the 
capital  of  the  Hemici,  and  a  place  of  considerable  im- 
portance both  under  the  Empire  and  under  the  popes.  It 
is  stiU  the  seat  of  a  bishop.     Population,  8220. 

ANAGRAM,  the  transposition  of  the  letters  of  a  word 
or  words,  is  derived  from  the  Qreek  dmypofi/ia,  which 
was  used  in  precisely  the  same  sense.  But  the  number  uf 
different  ways  in  \yhich  even  a  few  letters  can  be  arranged 
being  very  great  (with  eight  different  letters,  for  instance, 
it  is  1x2x3x4x5x6x7 x 8«40,320),  the  term  ana- 
gram is  generally  restricted  to  such  rearrangements  of  the 
letters  as  form  other  words,  and  these  usually  words  which 
express  a  meaning.  Camden  {Remains^  7th  ed.,  1674) 
defines  '' Anagrammatisme  **  as  "  a  dissolution  of  a  name 
truly  written  into  his  letters,  as  his  elements,  and  a  new 
connection  of  it  by  artificial  transpositipn,  without  addition, 
substraction,  or  change  of  any  letter,  into  different  words, 
making  some  perfect  sence  applyable  to  the  person  named.* 
Considering  the  amount  of  labour  that  has  been  spent  (or 
misspent)  in  transpositions  of  this  kind, — ^in  "tortoring 
one  poor  word  ten  thousand  ways," — the  anagrams  that 
display  a  felicitous  perfection  of  '^-applyable  sence*  arc 
remarkably  few.  Among  the  best  are  the  anagrammatk 
answer  to  Pilate's  question^  "  Quid  ut  venUuV — namely, 
*'  Est  vir  qui  (idest;"  and  the  transposition  of  ''  Horatio 
Nelson"  into  "  ffonor  est  a  Nilo;*  and  of  "  Florence  Night- 
ingale" into  "Flit  on,  cheering  angel"  James  L's  oonrtiera 
discovered  in  "  James  Stuart "  "  A  just  master,"  and  con- 
verted "  Charles  James  Stuart "  into  "  daimes  Arthur's 
seat."  "  Eleanor  Audeiey."  wife  of  Sir  John  Davies,  la 
said  to  have  been  brought  b^^fore  the  High  Commission  in 
1634  for  extravagances,  stimulated  by  the  discovery  that 
her  name  could  be  transposed  to  "  Reveale,  O  Daniel,'  and 
to  have  been  laughed  out  of  court  by  another  anagram  sub- 
mitted  by  the  De&n  of  the  Arches,  "  Dame  Eleanor  Davies,* 
'*  Never  soe  mad  a  ladie."  There  must  be  few  names  that 
could  furnish  so  many  ana^^rams  as  that  of  "Augustus  d« 
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Morgan,''  who  tells  that  a  friend  had  constructed  about  800 
on  his  name,  specimens  of  which  are  given,  in  his  Budget  of 
Fcaradoxay  p.  82.  The  pseudonyms  adopted  by  authors 
are  often  transp(»ed  forms,  more  or  less  exact,  of  their 
names;  thus  "  Calvinus"  becomes  "  Alcuinus;"  "  Franjois 
llabelais,"  "  Alcofribas  Nasier;*'  "  Bryan  Waller  Proctor," 
**  Barry  CJomwaU,  poet;"  "Henry  Rogers,"  "RE.  H. 
Greyaon,"  &c.  It  is  to  be  noted  that  the  last  two  are 
impure  anagrams,  an  "r"  being  left  out  in  both  cases. 
"  TeUiamed,"  a  simple  reversal,  is  the  title  of  a  well>known 
work  by  "  De  Maillet."  The  most  remarkable  pseudonym 
of  this  class  is  the  name  "  Voltaire,"  which  the  celebrated 
philosopher  assumed  instead  of  his  family  name,  "  Frangois 
Marie  Arouet,"  and  which  is  now  generally  allowed  to  be 
an  anagram  of  "  Arouet,  Lj.,"  that  is,  Arouet  the  younger. 
Perhaps  the  only  practical  use  to  which  anagrams  have 
been  turned  is  to  be  found  in  the  transpositions  in  which 
some  of  the^  astronomers  of  the  17th  century  embodied 
their  discoveries,  with  the  design  apparently  of  avoiding 
the  risk  that,  while  they  were  engaged  in  further  verifica- 
tion, the  credit  of  what  they  had  found  out  might  be 
claimed  by  others.  Thus  Galileo  announced  his  discovery 
that  Venus  had  phases  like  the  moon  in  the  form,  "  Hcrc 
immatura  a  me  jam  frustra  leguntur — oy,"  that  is, 
**  Cynthias  figurcu  ceniulatur  Mater  Amorum** 

ANAHUAC,  the  name  of  the  great  central  plateau  of 
Mexico,  lying  between  15"  and  30"*  N.  lat,  and  95**  and 
1 W  W.  long.,  at  an  elevation  of.  from  .6000  to  9000  feet 
above  the  sea.  Anahuac  comprises,  three-fourths  of  the 
territory  of  Mexico,  including  the  capital ;  and  although 
much  of  its  surface  is  level,  many  lofty  mountains  rise  out 
of  the  table-land,  the  highest  of  which  is  Popocatepetl 
(17,720  feet),  an  active  volcano.  The  name  Anahuac  u 
also  used  to  designate  a  much  less  extensive  part  of  the 
table-land,  as  weil  as  that  portion  of  the  Rocky  Mountains 
which  lies  to  the  south  of  40"  N.  lat.  The  word  itself  is 
said  to  signify  "  near  the  water  "  in  the  old  Mexican  lan- 
guage, and  seems  to  have  been  at  one  time  the  name  of 
severed  other  places  in  the  ancient  empire  of  Mexico. 

ANALOGY  is  the  name  in  logic  for  a  mods  of  real  or 
material  inference,  proceeding  upon  the  resemblance  be- 
tween particulars:  speaking  generally,  it  is  that  process 
whereby,  from  the  known  agreement  of  two  or  more  things 
in  certain  respects,  we  infer  agreement  in  some  other  point 
known  to  be  present  in  one  or  more,  but  not  known  to  be 
present  in  the  other  or  others.  It  was  signalised  already 
by  Aristotle  under  the  different  name  of  Example  (Trapa- 
5cty/ia),  the  word  Analogy  (dvaXoyia)  having  with  him  the 
special  sense  of  mathematical  proportion  or  resemblance 
(equality)  of  ratios.  The  earliest  use  of  the  name  in  its 
current  logical  sense  is  to  be  found  apparently  in  Galen. 
While,  in  popular  language,  the  word  has  come  to  be 
vaguely  used  as  a  synonym  for  resemblance,  the  logical 
authorities,  though  having  generally  the  same  kind  of 
inference  in  view,  are  by  no  means  agreed  as  to  its  exact 
nature  and  ground.  It  has  chiefiy  to  be  distinguished 
from  the  related  process  of  Induction,  in  their  conception 
of  which  logicians  are  notoriously  at  variance.  (See 
Induction.) 

Aristotle,  distinguishing  Syllogism  and  Induction  as 
passing  the  one  from  whole  to  part  (any  part),  and  the 
other  from  part  (aU  the  parts)  to  whole,  notes  under 
each  a  loose  or  rhetorical  form — Enthymeme  under 
Syllogism,  and  Paradigm,  or  Example,  under  Induction. 
Thus,  to  give  his  own  instance,  it  is  an  inference  by 
'way  of  example — if  a  war  to  come  of  Athens  against 
Thebes  is  condemned  because  a  past  war  of  Thebes  against 
Fhocis  is  known  to  have  been  disastrous.  Here  the  reason- 
ing, which  may  be  said  to  pass  from  part  to  part,  is 
resolved  by  Aristotle  as  compounded  of  an  imperfect  in- 


duction and  a  syllogism;  the  particular  case  of  Thebea 
against  Pbocis  started  from  being  first  inductively  widened 
into  war  between  neighbours  generally,  and  the  particular 
case  of  Atl.ens  against  Thebes  arrived  at  being  then  drawn 
out  by  regular  syllogism  from  that  major.  Example,  or, 
to  speak  pf  it  by  its  later  name,  the  inference  from  analogy, 
is  thus  presented  by  Aristotle  as  directly  related  to  induo 
tion :  it  differs  from  an  imperfect  induction — ^what  is  now 
often  called  real  or  material  induction  from  particulars 
incompletely  enumerated— only  in  having  its  conclusion 
particular  instead  of  general,  and  its  datum  singular  in- 
stead of  plural. 

Kant  and  his  followers,  while  maintaining  a  relation 
between  induction  and  analogy,  mark  the  difference  other- 
wise than  Aristotle.  By  induction,  it  is  said,  we  seek  to 
prove  that  some  attribute  belongs  (or  not)  to  all  the  mem- 
bers of  a  class,  because  it  belongs  (or  not)  to  many  of  that 
class ;  by  analogy,  that  all  the  attributes  of  a  thing  belong 
(or  not)  to  another  thing,  because  many  of  the  attributes 
belong  (or  not)  to  this  oUier.  In  this  country  Sir  William 
Hamilton  has  adopted  this  view  (Lecturee  on  Logic,  vol.  ii 
pp.  165-174),  though  he  differs  from  Kant  in  understand- 
ing it  only  of  the  process  called  applied  or  modified  induc- 
tion,— ^not  of  the  pure  f ortn  of  reasoning  from  all  the  parts 
to  the  whole,  which,  in  the  manner  of  Aristotle,  he  puts 
on  a  level  with  pure  syllogistic  deduction.  The  relation 
and  difference  of  the  two  processes  may  be  formulated  in 
the  short  expressions  :  One  in  many,  Uierefore  one  in  all 
(Induction) ;  Many  in  one,  therefore  all  in  one  (Analogy). 
For  instance,  it  would  be  an  analogical  inference — ^to  con- 
clude that  a  disease  corresponding  in  many  symptoms  with 
those  observed  in  typhus  corresponds  in  all,  or,  in  other 
words,  is  typhus  ;  whereas  it  would  be  an  induction — ^to 
infer  that  a  particular  symptom  appearing,  in  a  number  of 
typhus  patients  will  appear  in  all. 

The  view  of  Kant  and  Hamilton  does  not  reach  below 
the  surface  of  the  matter,  if  it  can  be  maintained  at  all.> 
In  the  first  of  the  examples  just  given  the  inference  might 
well  be  a  good  induction,  all  depending  upon  the  kind  of 
symptoms  that  are  made  the  ground  of  the  conclusion  ;  on 
the  other  hand,  the  second  might  be  a  case  of  mere  analogy, 
not  to  be  called  induction.  Neither,  again,  is  Aristotle's 
view  satisfactory,  which  practically  makes  the  difference  to 
depend  upon  the  mere  quantity  of  the  conclusion,  worked 
out  as  particular  for  analogy,  by  appending  to  the  induc- 
tion involved  a  syllogism  of  application.  Since  the  univer- 
sal always  carries  with  it  the  particular,  and  cannot  be 
afi^rmed  unless  the  particular  can,  the  two  processes  be- 
come to  all  intents  and  purposes  one  and  the  same.  If 
the  particular  or  analogical  conclusion  is  justifiable,  it  is 
because  there  was  ground  for  a  good  induction  (only  not 
of  the  pure  sort) ;  if  there  was  no  ground  for  a  good 
induction,  then,  upon  Aristotle's  resolution,  there  can  be 
no  ground  for  the  particular  inference  either.  Should  it 
be  said,  indeed,  that  the  peculiarity  of  the  case  lies  not 
so  much  in  the  conclusion,  as  in  the  start  being  made  from 
one  particular  instance,  whence  the  process  gets  its  name 
Example,  that  undoubtedly  will  distinguish  it  from  any^ 
thing  that  can  seriously  be  called  induction  ;  but  then 
what  beoomes  of  the  resolution  that  Aristotle  makes  of  it  t 
That  resolution  can  be  upheld  only  at  the  cost  of  the 
character  of  the  inductive  process. 

The  logician  who  has  done  most  to  elaborate  the  theory 
of  real  or  material  induction,  John  Stuart  Mill,  has  also 
been  able  to  give  an  interpretation  of  analogy,  which, 
without  in  the  least  severing  its  connection  with  induction^ 
leaves  it  as  a  process  for  which  a  distinct  name  is  neces- 
sary. According  to  him,  the  two  kinds  of  argument,  while 
homogeneous  in  the  type  of  their  inference,  which  holds 
for  (01  reasoning  from  experience, — namely,  that  tluLga 
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agreeing  ^i\h  one  imother  in  certain  nftpecta  agree  also  in 
certain  other  respecta, — yet  differ  in  respect  of  Uieir  degree 
of  evidence.  In  boih  the  argument  is  from  kno\vn  points 
of  agreement  to  unknown ;  but,  whereas  in  induction  the 
kpown  points  of  agreement  are  supposed  by  due  conipari- 
6on  of  instances  to  have  been  ascertained  as  the  material 
ones  for  the  case  in  hand  or  conclusion  in  view, — ^in  other 
words,  to  be4nvariably  connected  by  way  of  causation  with 
the  inferred  properties, — it  is  otherwise  in  analogy,  where 
it  is  only  supposed  that  there  is  no  incompatibility  between 
the  inferred  properties  and  the  common  properties,  or 
known  points  of  resemblance,  that  are  taken  as  the  ground 
of  inference.  Thus,  if  by  comparison  of  instances  it  had 
been  ascertained,  or  otherwise  it  were  known,  that  organic 
life  is  dependent  on  the  bare  possession  of  an  atmosphere 
in  planetary  bodies  rotating  upon  an  axis,  then  it  would 
be  an  induction  to  infer  tiie  presence  of  life  upon  any 
heavenly  body,  known  or  as  yet  undiscovered,  in  which 
these  conditions  should  be  detected.  With  our  actual 
knowledge,  confined  to  the  case  of  the  Earth,  and  only 
enabling  us  to  say'that  the  absence  of  an  atmosphere  must 
destroy  life,  the  inference  to  such  a  planet  as  Mar8>  where 
the  conditions  stated  seem  to  be  present,  is  but  analogical; 
while  to  the  Moon,  which  seems  to  have  no  atmosphere, 
the  inference  has  not  even  this  amount  of  force,  but  there 
is  rather  ground  for  inductively  concluding  against  the 
possibility  of  organic  life.  Upon  this  view  it  ceases  to  be 
xxharacteristic  of  analogy  that  the  inference  should  be  to  a 
particular  case  only;  for  the  inductive  conclusion,  when 
the  evidence  is  of  a  kind  to  admit  of  such  being  drawn, 
may  as  well  be  particular;  and,  agpn,  it  may  equally 
well  happen  that  the  analogical  inference,  where  nothing 
stronger  canibe  drawn,  should  have  universal  application. 
Notwithstanding,  it  will  be  found  in  general  that,  where 
the  evidence,  consisting  of  bare  similarity  of  attributes  in 
two  or  more  particular  instances,  permits  only  of  an  ana- 
logical inference  being  made,  the  exter*sion  in  thought 
takes  place  to  particular  cases  only  which  have  a  special 
interest,  and  the  mind  hesitates  to  commit  itself  to  a 
general  law  or  rule.  Mill,  therefore,  though  he  does  not 
false  the  point,  is  practically  at  one  with  ^istotle  and  all 
others  who  make  example  or  analogy  to  consist  in  the 
passage  from  one  or  more  particular  cases  to  a  particular 
tiew  case  bearing  resemblance  to  the  former.  It  is  his 
peculiar  merii  to  have  detennined  the  specific  conditions 
iinder  which  the  passage  in  thought,  whether  to  a  particular 
or  a  general,  acquires  the  authority  of  an  effective  induction. 
Analogy  is  so  much  resorted  to  in  science  in  default  of 
Induction,  .either  provisionally  till  induction  can  be  made, 
or  as  its  substitute  where  the  appropriate  evidence  cannot 
be  obtained, — ^it  is  also  much  relied  upon  in  practical  life 
for  the  guidance  of  conduct, — ^that  it  becomes  a  matter  of 
great  importance  to  determine  its  conditions.  Whether  in 
science  or  in  the  affairs  of  life,  the  abuse  of  the  process,  or 
what.is  technically  called  False  Analogy,  is  one  of  the  most 
besetting  snares  set  for  the  human  mind.  It  is  obvious 
that,  as  the  argument  from  analogy  proceeds  upon  bare 
resemblance,  its  strength  increases  with  the  amount  of 
similarity;  so  that,  though  no  connection  is,  or  can  be,  in- 
ductively made  out  between  any  of  the  agreeing  properties 
and;the  additional  property  which  is  the  subject  of  infer- 
«nce,  yet  (in  Mill's  words),  "where  the  resemblance  is  very 
great,  the  ascertained  difference  very  small,  and  our  know- 
ledge of  the  subject-matter  very  extensive,  the  argument 
from  .analogy  may  approach  in  strength  veiy  near  to  a 
Talid  induction.  If  (he  continues),  after  much  observa- 
tion of  B,  we  find  that  it  agrees  with  A  in  nine  out  of  ten 
of  its  known  properties,  we  may  conclude,  with  a  pro- 
Mbihty  of  nine  to  one,  that  it  will  possess  any  given  deriva- 
tive property  of  A  »  (Logu,,  b.  iiL,  c.  xx.,  §  3).     But  it  is 


equally  obvious  that  against  the  resemblances  the  aacert^dn- 
able  differences  should  be  told  off.  For  bare  aaalogy,  the 
differences  in  the  two  (or  more)  cases  must  as  little  as  iLc 
resemblances  be  known  to  have  any  connection,  one  way  or 
the  other,  with  the  point  in  question;  both  alike  muft 
only  not  be  known  to  be  immaterial,  else  they  should  fa.  I 
quite  out  of  the  reckodipg.  As  r^ards  the  difforencos, 
however,  this  is  what  Sn  least  easily  be  discovered,  or 
is,  by  the  mind  in  its  eagerness  to  brmg  things  together, 
most  easily  overlooked;  and,  accordingly,  the  error  of 
false  analogy  arises  chiefly  from  neglecting  so  to  con- 
sider them.  Thus,  if  the  inference  is  to  the  presence  cf 
organic  life  of  the  terrestrial  type  on  other  planetary  bodies 
any  agreements,  even  when  extending  to  the  details  of 
chemical  constitution,  are  of  small  account  in  the  positive 
sense,  compared  with  the  negative  import  of  such  facts  ClS 
absence  of  atmosphere  in  the  Moon,  and  excess  of  heat  :  r 
cold  in  the  inmost  or  outermost  planets.  To  neglect  sii«  h 
points  will  not  simply  make  l^e  analogy  loose;  but,  as  the 
very  point  in  question  is  concerned  in  them,  the  analogy 
becomes  false  and  positively  misleading.  Still  greater  is 
the  danger  when  the  things  analogically  brought  together 
belong  not  at  all  to  the  same  natural  classes,  but  the 
resemblance  is  only  in  some  internal  relation  of  each  to 
another  thing  of  its  own  kind;'  as  when,  for  example,  under 
the  name  of  motives,  particular  states  of  mind  (feelir^ 
<&c.)  are  supposed  to  determine  the  action  of  a  man,  as  the 
motion  of  a  body  may  be  determined  by  a  composition  cf 
forces.  In  such  cases  there  may  be  nothing  to  prevent  the 
drawing  of  a  good  analogy  upon  a  strictly  limited  issue ; 
nay,  there  may  even  sometimes,  in  special  circamstanccs 
be  ground  for  drawing  an  inductive  condiision ;  bat  gcr.c« 
rally  the  elements  of  difference  are  so  numerous,  and  their 
import  either  so  hard  to  appreciate,  or,  when  apprcc- 
able,  so  decisive  in  a  sense  opposite  to  the  oonclu^on 
aimed  at,  that  to-  leave  them  out  of  sight  and  argue  with- 
out reference  to  them,  as  the  mind  is  tempted  to  do,  viiTitcs 
the  whole  proceeding.  What  is  noVsufficient  for  anal-  rv 
may,  however,  be  good  as  metaphor,  and  metaphor  is  cf 
no  small  use  for  expository  purposes;  while  (as  Mill  sap\ 
though  it  is  not  an  argument,  it  may  imply  that  an  argi- 
i&ent  exists. 

The  sense  just  mentioned  of  a  resemblance  of  rclatfois 
suggests  the  question  how  far  the  common  argument  inn 
analogy  and  mathematically  determinate  proportion,  whicli 
was  originally  called  by  the  name,  are  cognate  proccssc-a. 
Undoubtedly  the  common  argument,  proceeding  ui:>s.a 
resemblance  in  the  properties  of  things,  can  be  made  to 
ossimie  roughly  the  guise  of  a  proportion,—-^.^.,  Earta  : 
Mars : :  Men :  Mars-dwellers,  or  Earth :  Mei>«  Mars :  Mars- 
dwellers,  the«fact  of  planetary  nature,  or  other  resemblir.5 
attributes  gone  upon,  being  regarded  as  oonmaon  exponent. 
Less  easy  is  it  to  interpret  a  determinate  proportfon,  with 
numerical  equality  of  ratios,  as  analogy  in  the  commoTi 
sense;  for  here  the  very  determinateness  nuxkes  all  the 
difference. 

The  name  analogy  is  so  suggestive  to  English  readers  of 
Bishop  Butler's  famous  treatise,  that  a  word,  in  concJusioa, 
seenis  called  for  on  the  nature  and  scope  of  the  particJcj^ 
application  of  the*  process  made  by  him.  His  work  i* 
entitled  The  Analogy  of  .lUligion,  J^atural  and  jRcve^jhi, 
to  the  ConstitiUioJi  and  Course  of  Naiure^  and  conssts  in 
an  attempt  to  convince  deists  that  there  are  no  di^ccJtiis 
urged  against  revelation,  or  the  system  of  natural  religion, 
which  do  not  bear  with  equal  force  against  the  order  of 
nature  as  determined  by  Providence^  !nie  argument  is  a- 
perfectly  fair  one  within  the  limits  assigned,  and  Budet 
must  be  allowed  the  credit  of  very  weU  apprehending  the 
logical  conditions  involved  in  it.  In  his  introduction  lie 
understates  rather  than  overstates  the  strength  of  his  po&i 
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tion;  for,  on  the  assumption  that  the  system  of  nature  and 
tile  qrstem  of  religion  must  both  spring  from  one  causal 
sonroe,  his  argument  acquires  rather  an  inductive  cha- 
racter. Accordingly,  it  is  inlieresting  to  see  how,  in  con- 
nection Tvith  his  sense  of  analogy,  he  practically  raises,  in 
bis  Introduction,  the  question  which  the  general  theory  of 
inductive  logic,  as  now  understood,  has  first  to  consider, 
^the  question,  namely,  '<  whence  it  proceeds  that  likeness 
ahould  hege^  that  presumptive  opinion  and  full  cdnviction 
which  the  human  mind  is  formed  to  receive  from  it;" 
itliough  ho  would  not  take  it  upon  him  to  say  "  how  far 
the  extent  compass,  and  force  of  analogical  reasoning  can 
CB  reduced  to  general  heads  and  rules,  and  the  whole  be 
formed  into  a  system."  (a  a  B.) 

ANALOGY  in  Comparative.  Anatomy,  is  equivalent  to 
''similarity  of  function."    See  Anatomy. 

ANALYSIS  meana  literally,  in  the  Greek,  an  unloosen- 
ing or  breaking-up,  understood  of  anything  complex  in 
which  simpler  constituents  or  elements  may  thus  be  brought 
to  view.  It  is  this  general  sense  that  must  be  supposed  to 
have  been  present  to  the  mind  of  Aristotle  when  he  gave 
the  name  of  Aralytica  to  the  great  logical  work  in  which 
he  sought  to  break  up  into  its  elements  the  complex  pro- 
cess of  res^oning ;  as,  accordingly,  in  the  body  of  the  work 
{AncU.  J*rior»  L  32),  we  find  him  once  using  the  verb 
«  analyse  "  of  arguments,  when  they  are  io  be  presented  in 
**  figure,'*  or  brought 'to  the  ultimate  fontud  expression  in 
which-  they  can  best  be  tested  or  understood.  Obviously 
any  more  special  sense  that  may  be  ascribed  to  the  process 
of  analysis  must  .vary  with  the  kind  of  complex  to  be 
resolved,  li'ental  states,  material  substances,  motions,  of 
bodies,  relatons  of  figures,  are  but  a  few  examples  of  the 
complex  thi;  gs  or  subjects  that  fall  to  be  analysed,  if  there 
is  to  be  any  scientific  comprehension  of  them.  Nor  is  it 
only  that  the  analysis  wUl  be  into  constituents  differing 
from  each  other  as  much  as  the  complex  subjects  differ ; 
for  the  same  subject  may  be  analysed  in  different  ways, 
and  with  very  different  .resxdtsy  according  to  the  particular 
aspect  in  which  it  ia  considered.  Hence  it  becomes  im- 
possible, or  at  least  very  diffioolt^  to  describe  the  process  in 
any  terms  .fitting  equally  all  the  variety  oi  its  applications. 
It  is  from  taking  stand  by  some  particula  application,  and 
either  ov*rlooki£^  all  others,  or  trying  to  force  them  within 
the  frame  of  the  one,  that  different  wiitjers  have  given  such 
discrepant  accounts  of  the  process^nliscrepant  often  to  the 
extent  of  being  mutually  exduaive.  The  express  object  of 
the  present  article  will,  on  the  contrary,  be  to  give  an  un- 
prejudiced view  of  the  different  applications  o(  analysis  in 
science,  that  one  being  first  and  most  prominently  put  for^ 
wa^  which  was  earliest  recognised  and  practisec^  namely, 
mathematical  analysis.  The  other  applications,  selected 
for  their  representative  character,  will,  as  they  follow, 
naturally  suggest  th )  consideration  how  far  the  diff arence 
of  matter  in  the  various  sciences  tends  to  modify  the  nature 
of  the  process  which  is  called  analysis  in  alL 

By  the  side  of  Analysis,  at  the  different  stages,  we  shall 
at  the  same  time  treat  of  the  related  process  called,  after 
the  Greek,  Synthesis,  which  means  a  putting  together  or 
compounding.  If  analysis  and  synthesis  were  merely  re- 
lated to  each  other  as  mutually  inverse  processes,  exposi- 
tory convenience  alone  might  be  pleaded  in  favour  of  the 
parallel  treatment;  but  the  two  are  in  practice  often  em- 
ployed as  strictly  complementary  processes,  in  support  of 
each  other  on  the  same  occasion ;  or,  in  other  words,  the  com- 
position iiv  synthesis  may  be  a  direct  re-composition  of  the 
principles  or  elements  then  and  there  got  out  by  analysis. 
As  a  matter  of  course,  therefore,  the  foregoing  general 
remarks  apply  also  to  lynthesiB,  especially  the  remark  es 
to  the  modifying  effect  of  difference  in  the  subject-matter 
vorkedwitb. 


L  Mathemaiieal' Analysis  and  Synthesis.'^la  the  £?»- 
menis  of  Euclid,  containing  so  many  examples  of  geometri- 
cal propositions  variously  established^  there  ia  a  acholion 
near  the  beginning  of  Book  XIIL  wluch  distingoiBhes 
two  eeneral  methods  for  the  treatment  of  partioolar 
questions,  under  the  names  of  Analysifl  and  Synthesia.  In 
analysis,  it  is  said,  the  thing  sought  is  taken  for  granted, 
and  consequences  are  deduced  from  it  which  lead  to  some 
truth  recognised;  synthesis,  on  the  other  hand,  starts  from 
that  which  is  recognised,  and  deduces  oonaequencea  there> 
from,  till  the  thing  sought  is  arrived  at  With  more  detail, 
but  some  wavering  in  his  use  of  terms.  Pappus  of  Alex 
andria  (about  380  a.d.)  <fescribes  the  two  processes  at  the 
beginning  of  Book  VIL  of  his  Matkpnatioal  ColUaions, 
lie  appears,  however,  to  regard  synthesis  not  at  all  as  an  in- 
dependent process  to  be  applied  altemativdy  with  analysis 
for  the  solution  of  particular  questions  (wluch  is  the  view 
suggested  by  Euclid),  but  rather  as  a  complementary  pro- 
cess bound  up  with  the  use  of  analysis.  These  are  his 
words :  "  In  synthesis,  putting  forward  as  done  the  thing 
arrived  at  as  ultimate  result  in  the  way  of  analysis,  and 
disposing  now  in  a  natural  order  as  antecedents  what  were 
consequerts  in  the  analysis,  we  put  them  together,  and 
finally  come  at  the  construction  of  the  thing  sought"  The 
two  processes  are  involved  together  in  what  he  calls  the 
Toro9  dva\vofi€vo«,  or,  as  we  may  call  it,  one  general  Method 
of  Analyse,  the  use  of  which  for  the  solution  of  problemsy 
he  says,  has  to  be  learned  after  the  Elements,  having  been 
developed  by  Euclid  himself,  ApoUoidus  of  Perga,  and 
Aristseus  the  elder.  In  a  similar  sense,  Robert  Simson, 
its  modem  editor,  speaking  of  tiie  Euclidean  book  of  DatOt 
calls  it  "the  first  in  order  of  the  books  written  by  the 
ande&t  geometers  to  facilitate  and  promote  the  method  of 
resolution  or  analysis."  Beyond  Euclid,  however,  the 
invention  of  the  method  was  carried  back  by  the  tradition 
of  antiquity  to  Plato.  The  philosopher,  whom  we  know 
to  have  been  an  ardent  student  of  geometry,  and  otherwise 
a  discoverer  in  the  science,  la  said  by  Diogenes  Laertius 
(HL  l  19),  to  have  devised  the  method  for  one  Leodamas^ 
and  is  further  said  by  Proclus  {Ccmm,  in  Euel,^  ed.  Basil, 
p.  68)  to  have  made  much  use  of  it  himself.  Though  the 
report  is  a  loose  one,  it  may  well  be  that  this  method  of 
analysis  was  first  expressly  formulated  by  the  theoretic, 
genius  of  Plato,  especially  in  view  of  a  passage  (EiJL 
yicom.  iiL  5)  in-  Aristotle,  which  has  not  been  snffidently 
noticed,  showing  that  in  his  time^  before  Euclid  was  bom, 
it  was  currently  employed  hf  geometricians.  Aristotle 
there  compares  the  gradually  regressive  process  of  thought, 
whereby  ^e  means  of  effecting  a  practical  end  is  discovered, 
to  the  mathematical  way  of  inquiry  upon  a  diagram,  re- 
ma'kingof  both  that  the  last  stage  in  the  analysis  {avaXwr€i) 
is  the  first  in  the  production  or  constraction  (ycv^ci)! 
However  surprising  it  may  be  thought  that  Aristotie  in 
hia  logical  works  makes  so  little  of  a  process  which  thua 
must  have  been  familiar  to  him,  the  fact  that  it  was 
familiar  carries  it  back  at  least  to  the  time  of  Plata  In 
truth  it  must  have  been  practised  earlier  still,  from  the 
very  beginnings  of  scientific  geometry,  though  it  may  have 
had  to  wait  some  time  to  be  formulated. 

Taking  analysis  and  synthesis,  thus  defined,  either  &3 
distinct  processes  or  as  coijoined  in  one  method,  called 
analytical,  we  have  next  to  see  how  they  were  brought  to 
bear  by  the  ancients  in  treating  geometrical  questions. 
Propositions  such  as^^ti^ose  contained  in  the  Elements  fall 
into  two  classes  with  respect  to  the  form  of  their  enuncia- 
tion, namely,  theorems  and  problems.  The  distinction  was 
not  marked  by  Euclid  himself,  nor  is  it  in  any  sense  radi* 
cal,  for  either  kind  of  proposition  may  easily  be  trans- 
formed into  the  expression  of  tne  other;  but,  as  commonly 
accepted,Ut  amounts  to  this — that  a  theorem,  is  given^  imt 
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B»  an  fkaaertioD  to  be  accepted,  aud  baa  to  be  ahowh  true ; 
«  problem  is  giveo  out  aa  ao  act  to  be  done,  and  bas  to  be 
aliowD  poasible.  in  tbe  case  of  a  theorem,  Euclid  accord- 
ingly, after  enunciating  the  proposition,  proceeds  generally 
to  show,  with  moie  or  less  of  construction  on  a  particular 
diagram,  and  working  always  with  fixed  definitions,  that 
the  assertion  follows  deductively  from  certain  truths,  either 
anomed  as  evident  (axioms),  or  formerly  proved  therefrom, 
and  seen  to  be  applicable  to  the  present  case  by  inspection 
of  the  figure  aa  constructed.  The  grounding  propositions 
are  allowed  by  the  reader  as  they  are  brought  forward, 
though  he  may  for  the  moment^  have  not  the  least  idea 
whither  the  author  is  tending,  and  at  the  end.  the  con- 
clusion Lb  accepted,  because  the  successive  premises, 
beiag  allowed,  have  been  combined  logically.  In  the  case 
of  a  problem,  after  an  express  construction  for  which  no 
reason  is  given,  the  object  is  to  show  that  what  has  been 
Uroaght  to  pass  really  supplies  what  was^sought ;  but  tlie 
procedure  is  not  different  from  what  it  was  in  the  case  of  a 
theorem,  because  the  object  is  attained  by  showing  again 
tliat  certain  truths  allowed,  in  their  particular  application 
to  the  figure  constructed,  involve  as  a  conclusion  some 
relation  which  the  figure  is  seen  to  exhibits  Now  if  this 
iB  Euclid's  procedure  in  general — there  fs  an  exception, 
afterwards  to  be  noted,  where  he  proves  his  point  in- 
directly— it  is  undeniably  synthetic,  in  any  meaning  that 
can  be  ascribed  to  that  term,  the  result  being  obtained  by 
a  massing  or  combining  of  elements  or  conditions.  But 
on  Euclid's  part  the  process  b  one  of  demonstration,  not  of 
discovery.  Still  less  is  the  reader's  mind  in  tlie  attitude  of 
discovery:  he  is  led  on  to  a  result  which  is  indeed  indicatedi 
but  by  a  way  which  he  does  not  know,  and,  as  it  were,  blind- 
fold.  There  must,  however,  have  been  discovery  before  there 
oould  be  such  demonstration  ;  or  how  should  the  proposi- 
tion admit  of  definite  enunciation  at  the  beginning)  Thus 
there  is,  in  the  background,  an  earlier  question  of  procedure 
or  method,  and  it  is  this  that  the  ancient  geometricians  had 
ehiefly  in  view  when  speaking  of  analysts  and  synthesis^ 

Now,  some  propositions  are  so  simple  that  they  must 
liave  been  seen  into  almost  as  soon  as  conceived,  and  con- 
ceived as  soon  as  the  human  mind  began  to  be  directed 
to  the  consideration  of  forms  or  figures;  in  which  case 
no  method  of  discovery,  to  speak  of,  can  have  been 
necessary.  There  is,  again,  another  class  d  propositions,- 
more  complex  though  still  simple,  which  probably  were 
established  by  a  process  of  straightforward  synthesia  An 
inquirer  must  have  in  his  heful  some  knowled|;e  in  the 
ahape  of  principles  more  or  less  fixed,  or  he  would  not  be 
an  inquirer ;  and  either  the  accidental  combination  of  sach 
principles  may  lead-in  hia  mind  to  partieolar  results,  or 
the  first  time  a  particular  question  suggests  itself  to  him,  it 
may  be  seen  at  once  to  involve,  or  to  follow  from,  certain  of 
the  principles.  Many  propositions  in  the  ElemenU,  giving 
the  most  apparent  properties  of  triangles,  circles,  Aa,  it 
can  hardly  be  doubted,  were  arrived  at  by  this  way  of  dis- 
covery, even  when  a  more  eUborate  process  of  synthesis 
was  employed  for  their  formal  demonstration ;  as,  for  ex- 
ample, in  the  case  of  the  famous  fifth  proposition  of  Book 
I.  But  the  same  process  of  direct  composition  (understood 
always  as  joinod  with  inspection)  is  no  longer  applicable, 
or  is  not  effective,  when  the  question  is  of  less  obvious 
properties,  or  of  construction  to  be  made  under  special 
conditions.  To  discover  the  fact  or  the  feasibility  in  such 
cases  is  so  much,  the  real  difiicolty,  that  the  question  of 
demonstration  becomes  of  merely  secondary  importance. 
And  there  ia  even  a  stiU  prior  question  of  discovery;  for  it 
baa  to  be  determined  that  some  points  rather  than  others 
ahoold  be  made  the  subject  of  express  inqoixy.  This,  how- 
over,  may  be  left  asida  To  any  one  en^tged  in  geometri- 
cal inquiry,  in  the  constant  inspection  of  figures  for  the 


understanding  of  their  properties  and  mutual  relations, 
questions  must  incessantly  be  occurring — so  incfdisantly  and 
inevitably  that  it  is  ne^less,  if  it  were  not  vain,  to  seek 
out  a  reason  for  the  particular  anggestiona.  As  in  all 
discovery  to  the  last,  so  more  especially  at  the  first 
stages,  there  is  an  element  of  instinctive  tact  iii  the  mind's 
action  which  eludes  expression  ;  and  there  is  alao  an 
element  of  what  might  be  called  chance,  were  it  not  that 
those  only  get  the  benefit  of  it  who  are  consciously  on  the 
look-out,  either  generally  or  in.some  special  direction.  A 
particular  question  being  started  by  whatsoever  auggestioa, 
how  shall  the  mind  arrive  at  certain  knowledge  regarding 
iti  Such,  practically,  is  the  form  which  is  assumed  by 
geometrical  iuquiry. 

Besides  the  thing  sought  there  is  nothing  else  given,  or  at 
least  there  is  nothing  else  immediately  given  or  sug^sted. 
But  the  mind  is  supposed  to  have  some  knowledge  pertain- 
ing to  the  matter — though  not  extending  to  the  partieolar 
aspect  of  it — in  question,  also  some  knowledge  of  each  mat- 
ters generally.  In  such  circumstances  the  aim  of  the  inquirer 
must  be  to  bring  what  is  sought  into  some  definite  relatiott 
with  what  is  known.  Direct  composition  or  aynthesis  of 
the  known,  with  more  or  less  of  construction,  if  it  led  to 
that  which  is  sought  as  a  result,  would  determincrthe  re- 
lation for  the  inquirer,  and  determine  it  in  like  manner  for 
all  who  allow  the  principles  whence  t^e  conclusion  is  logi- 
cally deduced,  being  thus  at  one  stroke  both  discovay  end 
demonstration.  But  synthesis,  arbitrarily  made,  as  it  must 
be  where  the  question  is  at  all  difficult,  may  fail,  however 
often  it  is  attempted.  Without  a  proper  start  it  avails 
nothing;  and  what  is  to  determine  the  start  I  There 
is  always  one  course  open.  Let  the  objective  itself 
be  nuide*  the  starting-point,  and  let  it  be  seen  whether 
thence  it  may  not  be  possible  by  some  continaoua  roote  to 
get  upon  known  ground.  In  other  words,  a  thing  aougjit, 
when  itself  assumed,  may  adEuit  of  being  brought  into  re- 
lation, upon  some  side  or  other,  with  the  body  of  ascertained 
knowledge.  If  it  can  be  so  brought^  througji  whatever 
number  of  steps,  there  is  then  attained  as  a  reaoh  what 
before  it  was  impossible  to  light  upon  as  a  b^inmng;  and 
now  nothing  hinders  from  making  the  start  originally 
desired,  and  ffom  reaching  aa  a  proper  condusion  tl» 
assumed  beginning,  if  the  path  struck  oat  before  is  mea- 
sured over  again  in  the  opposite  direction.  The  coarse 
thus  becomes  once  more  synthetic,  but  only  because  of 
what  was  first  accomplished.  Till  the  point  in  question 
was  made  to  yield  up  its  own  secret  by  a  process  fitly 
called  analysis  or  resolution,  nothing  certain  could  be 
determined.  At  the  analytic  stage,  however,  the  line  taken 
may  be  twofold.  The  proposition,  assumed  at  starting  ss 
something  definite  to  work  from,  either  may  be  held  as 
following  deductively  from  some  other,  which  again  is 
dependent  on  still  another  or  others,  till  one  ia  w(»ked  up 
to  that  is  known  to'be  true ;  or  it  may  be  taken  as  itself 
a  premiss  leading  deductively  to  some  other  propositioa, 
which  in  turn,  by  one  or  more  steps,  leads  to  a  true  pro- 
position as  conclusion.  In  either  case  the  implication  is 
that  a  proposition  must  itself  be  true,  if  by  any  line  of 
formally  correct  logic  it  leads  to  a  propoaition  known  to  be 
true.  And  though  the  expression  must  be  modified  for 
questions  in  the  form  of  problems,  nqniring  something  to  be 
done->^to  which  form  of  question,  indeed,  the  analytic  pro- 
cess is  peculiarly  applicable— ^e  point  of  logical  principle 
remaina  there  exactly  the  same. 

But  is  the  process,  thus  stated  aa  it  waa  understood  by 
the  ancient  geometriciana,  logically  valid  I  In  the  fint  of 
the  two  alternative  forms,  it  ia  valid:  the  propoaitioo 
assumed  at  starting  will  undoobtedly  be  tme,  if  a  propoo- 
tion  on  which  it  is  shown  to  be  ultimately  dependent  is 
true.     At  the  same  time,  there  is  in  this  caaa  no  guarantee 
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«bat  46  most  effeciiTe  line  for  establishing  it  has  been  taken, 
in  view  of  the  well-known  logical  principle  that  the  same 
oondusion  majfollow  from  different  premisses.  In  the  other 
form  of  the  process,  where  the  proposition  assnmed  is  itself 
used  as  a  premiss,  the  case  as  to  validity  is  otherwise.  As 
Aristotle  first  clearly  apprehended  and  showed,  it  ia  quite 
possible  to  reach  a  (materially)  true  oondusion  by  strict 
logical  deduction  from  premissea  either  one  or  both  false ; 
and  thus  the  mere  fact  that  the  proposition  assumed  is 
found,  in  combination  with  others,  to  lead  to  a  oondusion 
known  to  be  true,  does  nothing  to  establish  its  own  char- 
acter. Yet  although  the  process  of  analysis  thus  carried 
out  by  way  of  deduction,  as  formulated  by  Euclid  and  (in 
one  of  4iis  ezpi^eesions)  by  Pappus,  is  theoretically  faulty, 
through  neglect  or  ignorance  ol  Aristotle's  observation,  the 
practice  of  Eudid  is  not  therefore  invalidated.  It  was  his 
haMt,  as  Pappus  also  eigoina,  to  follow  up  the  analysis  by 
a  synthesis  consisting  in  a  reversal  of  it,  and  this  would 
effecttvdy  get  rid  ^  error ;  since  the  result  of  the  analysis, 
if  it  did  not  fdlow  from  the  assumed  premiss  by  true  im- 
pEcation,  but  only  accidentally,  copld  not  itself,  when  in 
turn  used  as  a  premiss  for  the  synthesis,  he  made  to  yield 
the  original  proposition  as  a  legitimate  conclusion.  In 
order,  however,  to  validate  this  form  of  analysis  it  is  not 
necessary  to  resort  to  the  laborious  expedient  of  retracing 
the  whole  path  synthetically.  As  Duhamel,  in  his  treatise 
DesMkhxdA  dans  les  Science  de  RaUonnement  (pt.  L  c.  5), 
has  pointed  -out,  it  is  enough  if,  at  the  different  sta|;e8  of 
the  deduction,  tiie  inquirer  assufes  himself,  as  he  easily 
may  do  where  it' is  the  fact,  thai  there  is  perfect  "red- 
prodty"  among  the  propositions  successivdy  obtained  from 
the  .one  first -assumed  \  meaning  that,  in  the  circumstances 
of  the  deduction,  eaeh  may  as  well  follow  from  the  one 
coming  after  as  it  is  fitted  to  yield  that  And  the  same 
simple  eicpedient  suffices  equally  to  obviate  the  less  jgrave 
defect  above  noted  in  analysis  carried  out  by  regredfiion 
from  consequents  to  conditions,  Or  isondusions  to  premises ; 
redprodty,  if  it  can  be  made  out  here  at  the  different 
stages,  wUl  guaianteia  the  ezdusive  validity  of  the  line  of 
reasoning  taken.  So  may  analysis  become  perfectly  inde- 
pendent as  a  method  of  discovery,  and  give  as  much  in- 
sight as  synthesis,  where  this  is  dLreotly  applicable,  does ; 
while  it  is^what  synthesis  is  not  directly — applicable  to 
every  kind  of  question,  however  complex. 

It  is  unnecessary,  for  the  purposes  of  the  present  ai^cle, 
to  enter  further-into  details  respecting  the  methods  andently 
practised  in  geometry.  Let  it  suffice  to  mention  only  the 
method  of  indirect  proof  known  as  reductio  ad  ahswrdum, 
employed  sometimes  by  Euclid  in  the  Elements.  This  con- 
forms to  the  type  of  analysis  in  that  it  starts  from  the 
question  to  be  determined,  though  it  is  peculiar  in  follow- 
ing out,  not  the  assumption  itself,  but  what  is  thereby  su^ 
gested  as'  exduded,  with  the  final  result  that  the  point  in 
question  is  establidied  upon  the  ruin  of  eyery/om&t  sup- 
position. It  is  a  method  of  discovery  as  well  as^a  method 
of  demonstration ;  while  the  previous  argument  has  shown 
that  analyds,  directly  practised,  may  be  made  a  method  of 
demonstration  by  its^,  besides  bdng  the  most  potent 
and  unfailing  iiistrument  of  discovery.  Also  it  was  seen 
before  that  synthesis  nky  be  a  method  of  discovery,  though 
it  is  more  frequently  employed  as  a  method  of  demonstra- 
tion  in  sequence  upon  discovery  by  analysis.  .  To  insist 
thus. upon  the  double  'character  alike  of  analysis  and  syn- 
thesis, as  practised  iiv  geometry,  is  of  vital  importance,  be- 
dSnflO  of  the  change  in  application  which  the  terms  have 
under^Do'^among  mathematicians.  In  modem  times 
s^jalysiv  hds  come  to  mean  the  employment  of  the  alge- 
b^cal  and  higher  calculus,  and  syntnesis  any  direct  treat- 
pjiei^  of  the  properties  of  geometrical  figures,  in  the  manner 
of  the  andents,  without  the  use  of  algebraical  notation  and 


transformations.  The  excuse  for  the  change  lies  In  the 
fact  that,  while  the  Greeks  had  only  extremdy  undevdoped 
means  of  analysis,  they  gave  the  highest  possible  finish  and 
exactness  to  their  synthetic,  demonstrations  of  geometricsi 
propositions,  sddom  being  content  to  let  their  discoveries 
rest  upon  the  ground  of  that  analysis  by  which  they  wera 
made.  But  though  it  has  this  excuse  or  motive,  the  change 
involves  a  misunderstanding,  as  all  mathenuttidans  allow 
who  have  turned  their  minds  seriously  to  consider  the 
rationaU  of  their  practice.  It  is,  in  the  first  place,  dear 
that  only  by  the  process  described  above,  righUy  called 
analysis,  can  anything  be  determined  about  the  more  com- 
plex properties  and  relations  of  geometrical  figures ;  hap- 
hazard  synthesis  is  of  no  avail  The  ancients  therefore, 
in  their  geometry,  had  an  analysift  It  is  next  to  be  re- 
marked that  the  algebraical  solution  of  problems  is  not  so 
exdusivdy  analytic  in  character  that  it  may  not  in  simplo 
cases  assume  the  form  of  direct  (algebraical)  synthesis ;  and 
in  all  cases,  foe  verification,  it  admits  of  being  followed 
up  by  an  exposition  that  is  truly  ^ynthetia  The  modems^ 
therefore,  in  their  calculus,  are  not  without  their  synthesis. 
Furthermore,  the'  andents,  however  littie  progress  they 
made,  comparativdy  speaking,  in  the  general  science  of 
calculation,  and  however  their  spedal  methods  for  the 
resolution  of  geometrical  questions,  even  as  involving  direct 
figured  construction,  still  more  as  applying  calculation,  fdl 
short  of  the  variety  and  pliability  of  modem  devices,  yet 
had  their  own  analytical  weapons,  though  they  cannot  be 
spedfied  here.  For  our  present  purpose  it  is  equally  un- 
necessary to  enter  into  detaiJ|^«a  regards  the  modem 
devices,  whether  belonging  to  the  lower  or  higher  ana- 
lysis, t>r  as  regards  the  principle  for  applying  them  de- 
veloped by  Descartes  and  his  successors ;  but  to  arrogate, 
for  tiiese  exdusively  the  name  of  analysis,  it  cannot  be 
too  pointedly  declared,  is  to  lo&e  sight  of  the  end  in  the 
means. 

IL  Chemimt  AwjJtyni  And  Synthesis. — After  mathe- 
matics chemistry  z^  the  sdence  in  which  application  has 
most  expresdy  beert  tnade  of  processes  termed  analysisf 
and  sjmthesis.  In  physics,  regarded  as  the  sciei^ce  of 
motion,  whether  abstractiy  taken  or  as  manifested  actually 
^  in  natural  bodies,  the  application  is  universal;  the  resolu* 
tion  and  compodtion  of  velodties.  motions,  and  forces 
being*  fundamental  processes  pervading  the  whole  sdence 
und^  all  variety  of  drcumstances^  There  is  .nothing, 
however,  in  such  an  employment  of  analysis  and  synthesis 
that  is  not  easily  intelligible  in  the  light  of  the  processea 
as  practised  dther  in  the  more  general  science  of  mathe^ 
matics,  dealing  vrith  relations  of  quantity  in  number  and 
form,  or  in  the  more  special  sdence  of  chemistry,  whidi 
deals  with  those  characteristic  qualities  of  actual  bodies  for 
•which  no  definite  expression  in  terms  of  motion  can  be 
found. 

The  concrete  substances  in  nature  are  found  to  be  such 
that  some  by  no  means  in  our  power  can  be  brought  to 
anything  simpler,  while  othera  can  be  broken  up  into  con- 
stituents differing  in  character  from  the  original  substances 
and  also  among  themsdves.  Hence  a  dividon  is  made  of 
bodies  into  elraients  and  compounds;  dements  bdng  aU 
such  bodies,  not  farther  redudble,  as  are  dther  actually 
found  in  nature,  or,  though  not  so  found,  have  emerged  in* 
the  manipulation  of  actual  bodies;  compounds,  all  such  as^ 
being  actually  found,  are  redudble  to  two  or  more  different 
elements,  or  have  by  artificial  combination  been  constituted. 
The  process  of  reduction  to  elements  is  called  anaiysis; 
the  process  of  re-combination  or  free  combination  is  called 
syntheds.  When  the  analysis  is  carried  out  snnply  witli 
the  view  of  detecting  what  elements  are  present  in  a  sub- 
stance, it  is  called  qualitative;  and  quantitative^  if  with 
the  further  view  of  detennining  the  definite  proportions 
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(by  weiglit)  in  which  the  constituents  aw  present  in  a 
definite  quantity. of  the  substance  There  are  correspond- 
ang  varieties  of  synthesis. 

Now  here  the  subject-matter  is  so  manifestly  dififerent 
|pom  what  it  is  in  mathematics,  that  it  is  idle  to  look  for 
exact  correspondence  in  the  processes  practised  undei*  the 
same  names  within  the  two  sciences.  In  fact,  however^  the 
^correspondence  is  greater  than  may  at  .first  sight  appear. 
Chemical  analysis  of  a  given  substance  is  a  process  of  dis- 
covery real  and  actual,  like  the  analysis  of  a  mathematical 
problem,  and  proceeds  similarly  by  taking  what  is  given, 
and  wo;'king  with  it  in  relation  to  other  substances,  to  see 
whether  it  can  be  made  to  yield  up  aught  that  is  already 
known,  or  may  be  regarded  as  fixed  and  certain.  Again, 
just  as  mathematical  synthesis  may  be  a  process  of  inven- 
tion, either  generally,  by  way  of  combination  of  principles, 
or  sometimes  specially,  in  reference  to  particular  questions, 
so  docs  ehcmi<^  synthesis  give  a  knowledge  of  new  forms 
of  matter,  or  haply  solve  the  question  as  to  the  constitution 
of  particular  substances  in:  hand.  Once  more,  the  relation 
of  analysb  and  synthesis  as  two  complementary  phases 
of  one  process  (instead  of  their  being  regarded  as  two 
processes)  is  exhibited  as  plainly  in  chemistry  as  in  mathe- 
matics. It  may  scorn  to  be  exhibited  even  more  impres- 
sively, when  the  very  constituents  got  out  by  analysis  of  a 
substance  are  used  in  the  synthesis  to  give  it  being  again. 
This  circumstance,  however,  is  far  from  giving  to  the 
science  of  chemistry  a  character  of  evidence  superior  to 
that  of  maCheaiatics:  its  inferiority  in  this  respect  is  but 
too  well  marked,  and  has  a  reason  that  at  the  same  time 
explains  what  else  is  peculiar  in  its  application  of  analy^ 
and  syntlnssis.  The  chemist  deals  with  things  known 
only  by  experience,  and  corfhected  by  way  of  physical 
causation :  true,  they  are  things  with  which  he  can  freely 
experiment — and  this  gives  to  chemistry  a  prerogative 
I  «;harocter  among  the  natural  sciences — but  the  thin^  are 
laken  as  they  are  found,  and  ex|>erinnce  is  constantly  dis- 
iclosing  in  each  new  attributes  which  have  simply  to  be 
ticcepted,  at  least  in  the  present  state  of  our  knowledge, 
by  the  side  of  the  others.  On  the  contrary,  the  mathe- 
(natician  deals  with  things  over  which  he  has  full  power 
of  construction,  and  whose  relations  in  the  fact  of  con- 
structing he  constitutes,  whether  they  are  internal  or  ex- 
ternal relations.  But  positive  construction  carries  with  it 
an  insight  which  is  wanting  in  experiment,  be  the  physical 
conditions  ever  so  favourable;*  and  thus  analysis  and 
83mthesis  have  in  mathematics,  along  with  perfect  freedom 
of  scojie,  a  determinateness  far  surpassing  anything  that  is 
Atainable  in  chemistry. 

IIL  Ptyeholopical  Analyni  and  Synihuit. — ^Passing  for 
the  next  signal  application  of  analysis  from  the  world 
of  matter  to  mind,  we  have  here  a  subject  which  more 
perhaps  than  any  other  calls  for  an  exercise  of  the  pro- 
cess in  order  to  be  scientif  jally  understood.  Physical 
things  in  their  superficial  relations  lie  to  a  great  extent 
open  to  direct  apprehension,  and,  whatever  deeper  eonnec- 
tions  there  may  be  to  be  traced  out  among  things,  the  most 
^remote  in  their  nature  as  apprehended,  yet  the  fact  of  their 
separation  in  space  involved  in  our  perception  of  them 
in  ajready  something  done,  leaving  the  scientific  function 
<ana!3rtic  and  synthetic)  to  be  exercised  chiefly  in  the 
Attempt  to  comprehend  them.  Very  different  is  the  state 
of  nfl'jiirs  in  mind,  where  everything,  as '  it  were,  runs 
or  melts  into  everylliing  else.  Even  to  lay  hold  of  par- 
ticular mental  phenomena,  with  a  view  to  the  explanation 
of  them,  implies  alhjady  an  e2q)res8'  scientific  attitude, 
which  must  be  called  analytic. 

Particular  .mental  states  being  supposed  to  begot,  with 
SiKh  definiteness  of  Apprehension  (always  more  or  lees 
huporfect)  as  the,  Brbject-mattipr  admits  of,  the  business  of 


the  psychologist  becomes  substantially  one  with  that  of  the 
physical  inquirer.  Accordingly,  it  is  often  urged  that  com- 
plex mental  states  conform  to  the  two  types  of  mechanical 
and  chemical  composition,  in  the  sense  that  some  are  to 
be  rcsolvbd  after  the  manner  of  complex  phenomena  of 
motioii,  and  others  by  a  process  analogous  to  that  eta- 
ployed  in  chemistry  for  the  qualities  of  concrete  sabetancea 
The  analogy,  however,  especially  in  the  second  class  of 
states,  is  decidedly  loose.  Psychplosical  phenomena  of 
cognition  or  emotion,  held  to  be  developed,  under  general 
mental  law^,  out  of  simpler  states  of  sense,  resemble  chemi- 
cal compounds  only  in  having  a  character  unlike  that  of 
any  of  the  elements  that  go  to  make  them;  in  particular, 
they  do  not  admit  of  that  actWl  resolution  into  their 
elements  which  lends  so  much  evidence  to  the  processes  of 
chemistry.  The  realm  of  nature  supplies  a  far  apter  ana- 
logy in  the  phenomena  of  oiganic  growth,  more  especially 
as  mental  states  do,  in  fact,  stand  in  direct  relation  with 
states  of  the  bodily  organisnL  It  is  as  impossible  to  make 
an  actual  analysis  or  synthesis  of  the  physiological  complex 
of  life  as  of  the  psychological  complex  of  mind;  aiid  it 
is  only  more  difficult  (the  phenomena  being  ondonbtodly 
more  recondite  and  fluctuating;  to  practise  expeximents  in 
psychology  than  in  physiology.  But,  at  all  events,  then 
is  no 'new  principle  involved  in  the  scientific  treatment 
of  mind ;  nor  again  in  the  treatment  of  moral  and  social 
questions,  for  an  insight  into  which  psychological  knovf- 
ledge  is  indispensable. 

IV.  Logical  AnalysU  and  Spnihtsis. — ^To  logic,  takca 
in  its  widest  sense  as  the  methodology  of  all  science,  it 
belongs  to  appreciate  the  general  import  Of  all  siicb  applica- 
tions of  analysis  and  synthesis  as  have  now  been  considered. 
There  remains,  however,  a  special  variety  which  is  itself 
entitled  logical  analysis  and  synthesis,  and  which  has  the 
more  carefully  to  be  distinguished  from  the  other  head^ 
because  it  stands  in  an  opposition  to  them  alL 

Logical  analysis  is  the  same  process  as  that  which  ii 
otherwise  called  metaphysical  division.  (The  process  called 
logical  division  is  different,  SeeLooicandDrvisiox.}  Given, 
say,  a  concrete  subject  like  man,  this  may  be  divided 
physically  into  a  number  of  parts  in  space,,  or,  as  a  concept 
metaphysically  into  a  number  of  qualities  or  attributes, — 
metaphysically,  because  none  of  these  has  an  independent 
subsistence  or  physical  existence,  apart  They  are  distiii* 
guished  in  the  way  of  mental  consideration,  or,  as  h  ■ 
technically  called,  abstraction;  and,  this  being  a  thooghl* 
process  or  logical  act,  the  resolution  of  the  given  complex 
into  such  conceptual  elements  gets  the  name  also  ol 
logical  analysis.  The  corresponding  act  fA  fiyntheeis  pro 
ceeds  by  the  way  that  is  technically  called  deteiininati(»; 
thus  the  general  concept  man,  to  take  the  traditionsl 
example,  has  the  attribute  of  rational  joined  to  the  attri- 
butes of  animal,  or  is  determined  by  that  addition,  and 
much  else  has  to  be  added  in  a  similar  way  before  the  par 
ticular  concrete  can  be  determined 

Now  it  is  evident  that  such  analysis  and  synthesis  have 
an  application  to  any  kind  of  thought  that  the  mind  can 
conceive;  and  thus  logidans,  in  meaning,  as  they  have 
commonly  done,  nothing  more  by  the  names,  have  sig- 
nalised processes  that  are  in  truth  of  no  small  account  for 
knowledge  in  general  There  is  no  kind  of  scientific 
inquiry,  strictly  so  called,  and  whatever  be  ib  scope  and 
method,  that  does  not  involve  at  all  stages  from  the  first 
such  analysis  or  abstract  mental  oensickration.  Kay,  it 
may  be  said  that  science,  as  opposed  to  tiie  natural  ezpeii- 
ence  of  things,  or  to  the  artistic  interest  trhich  eentres 
u[X)n  fully  bodied-out  concretes,  is  analysiB  in  this  pre- 
sent sense,  everywhere  breaking  up  to  find  comnmnity  of 
character  niider  the  mask  of  superficial  diflference,  and  sift- 
ing out  the  one  from  the  manj.    |kit  when  Icgiciam^  noc 
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disregarding  the  various  applied  methods  of  the  real 
sciences,  or  consciously  excluding  them  as  lying  beyond  the 
province  of  pure  logic,  would  seek  to  reduce  all  scientific 
procedure  to  this  kind  of  mental  action,  the  attempt  implies 
a  deep  misapprehension.  It  is  one  thing  for  the  mind  to 
have  its  subject  of  inquiry  clearly  and  sharply  defined 
apart  from  what  else  is  given  therewith,  or  again  to  have 
its  existing  knowledge  always  well  in  hand  and  sifted  out 
to  the  uttermost;  it  is  another  thing  for  the  mind  to  be 
making  advances,  to  be  passing  out  from  the  known  to  the 
unknown,  or  labouring  to  bring  the  unknown  into  relation 
with  that  which  is  known  already.  Condillac  is  the  thinker 
who  has  most  expressly  made  the  attempt  to  bring  all 
scientific  method  back  to  the  conception  of  mere  logical 
analysis,  repeating  it  everywhere  throughout  his  worka 
The  sixteenth  chapter  of  his  unfinished  treatise,  the 
Laiiffue  des  CalcuU,  may  especiaUy  be  noted  in  this 
respect;  the  more  because  he  there  endeavours  to  justify 
his  developed  expression  for  the  p»)cedure  of  all  science — 
that  it  consists  in  a  continued  substitution  of  identical  pro- 
positions— by  the  actual  solution  of  an  algebraical  problem. 
Simple,  however,  though  the  instince  chos'ea  is,  he  fails 
to  make  good  his  vifew,  appearii^  to  prove  it  only  by 
leaving  out  the  step  of  criticsl  monient 

To  analysis  and  synthesis  in  the  specially  logical  sense 
is  undoubtedly  related  the  distinction  that  logicians  have 
made  of  analytic  and  synthetic  method.  Without  stepping 
beyond  the  bounds  of  logic  conceived*. as  a  formal  doctrine, 
A  fourth  department,  under  the  name  of  Method  or  Dis- 
posing, may  be  added  to  the  three  dipartments  regularly 
assigned  —  Conceiving  (Simple  Apptehension),  Judging, 
Reasoning;  and  this  would  consider  how  reasonings,  when 
employed  continuously  upon  any  matter  whatever,  should 
be  set  forth  to  produce  their  combined  effect  upon  the  mind. 
The  question  is  formal,  being  one  of  mere  exposition,  and 
concerns  the  teacher  in  relation  to  the  earner.  How 
should  results,  attained  by  continuous  reasoning;  be  set 
before  the  mind  of  a  learner  1  Upon  a  line  representing 
the  course  by  which  they  were  actually  wiojaght  out  1  Or 
always  in  the  fixed  order  of  following  from  express  prin- 
ciples to  which  preliminary  assent  is  required  t  If  the 
latter,  all  teaching  becomes  sjrnthetic,  and  follows  a  pro- 
gressive route  from  principles  to  conclusions,  even  when 
discovery  (supposing  discovery  foregone)  was  made  by. 
analysis  or  regression  to  principles;  of  which  expository 
method  no  better  illustration  could  be  given  than  the 
practice  of  Euclid  in  the  demonstrations  of  his  Elements, 
On  the  other  hand,  it  may  be  said  that  the  line  of  difl* 
^veiy  IB  itself  the  line  upon  which  the  truth  about  any 
question  can  best  be  expounded  or  understood,  for  the 
sasie  reason  that  was  found  successful  in  discovery, 
nan.ely,  that  the  mind  (now  of  the  learner)  has  before  it 
something  quite  definite  and  specific  to  start  from ;  upon 
which  view,  the  method  of  exposition  should  be  analytic 
or  regressive  to  principles,  at  least  wherever  the  discovery 
took  that  route.  The  blending  of  both  methods,  where 
possible,  i»  doubtless  most  effective;  otherwise  it  depends 
upon  circumstances-*-chiefly  the  character  of  the  learner, 
but  also  the  nature  of  the  subject  in  respeet  of  com- 
plexity— which  should  be  preferred,  when  one  alone  is 
followed. 

The  question  of  prime  logical,  or  general,  importance 
remaining  is  to  determine  the  relation  of  Analysis  and 
Synthesis  as  methods  of  real  science,  to  the  ground-procssses 
of  all  reasoning,  known  since  the  days  of  Aristotle  under 
the  names  of  Induction  and  Deduction.  Maoh  difference 
of  opinion  has  been  expressed  on  this  subiect,  not  only 
because  of  the  want  of  agreement  as  to  what  should  fc« 
called  analysis  and  synthesis^  but  also  because  of  more 


fundamental  disagreement  regarding  the  nature  cf  the 
inductive  and  deductive  processes. 

It  was  remarked  before  as  somewhat  surprising,  that 
Aristotle  himself  did  not  more  expressly  consider  the 
relation,  when  we  have  seen  that  he  was  familiar  with  the 
process  o<  geometrical  analysis,  under  the  very  name.  The 
distinction,  however,  upon  which  he  lays  so  much  stress 
throughout  his  works,  between  knowledge  from  principles^ 
prior  or  better  known  by  nature,  kad  knowledge  of  or  from 
factSy  pricr  in  experience  or  relatively  to  us,  has  generally 
been  understood  to  imply  a  connection  of  synthesis  with 
deduction,  of  analysis  with  induietion;  so  much  so  indeed, 
that  synthetic  and  deductive  method,  analytic  and  ipdoe- 
tive  method,  have  come  to  be  used  respectively  almost  as 
interchangeable  terms.  Nor,  although  Sir  William 
Hamilton  leems  to.  wish  to  reverse  the  usual  asyciation  of 
the  terms,  when  he  calls  induction  a  purely  synthetic  pro> 
cess,  and  dedares  it  to  be  erroneously  viewed  as  analytic 
{MetaphysiiM,  i  pb  102),  is  he  really  at  variance  with  the 
other  atithcrities;  his  observation  having  a  special  reference 
which  the  others  alao  might  allow.  But  any  such  asso- 
ciation seems  to  rest  upon  a  misconception,  not  to  be 
laid  to  the  diaige  of  Aristotie  himself.  In  the  sens^  <d 
analysis  and  synthesis  for  which  it  is  important  to  deter- 
mine the  relation,  namely,  when  they  are  taken  as  the 
means  of  ref  I  discovery  in  sdence,  the  true  "view  rather  is 
that  they  ari'  the  different  methods  in  which  reasoning, 
whether  inductive  or  deductive,  must  be  applied  for  dis- 
covering truth  in  the  form  of  special  or  particular  qued- 
tiona.  Analysis,  as  well  as  synthesis,  may  proceed  by  way 
of  deduction,  as  we  have  seen  ^  the  process  of  mathe- 
matics ;  on  the  other  hand,  synthesis  a6  applied  in  chemistry 
is  as  much  an  inductive  act,  being  strictly  experimental^ 
as  anything  could  well  be.  Induction  and  deduction  are 
concerned  about  the  relation  of  the  particular  and  general 
in  thought;  analysis  and  synthesis  about  the  relation  of 
the  known  and  the  unknown.  The  two  points  of  view  are 
of  course  related  to  each  other:  analysis  and  synthesis, 
as  practised  by  the  human  mind,  either  for  purposes  of 
science  or  in  tiie  affairs  of  life,  cannot  be  worked  except 
under  those  highest  laws  of  the  relation  between  the  par^ 
ticular  and  general  in  thought  which  Aristotie's  genius  first 
was  able  to  extract  from  the  instinctive  practice  of  human 
reason.  Bu^  whether  the  prooesses  are  applied  singly,  or, 
for  greater  assurance,  coi\joinUy,  it  depends  upon  the 
matter  of  the  inquiry  under  which  laws'— those  of  induc- 
tion or  those  ol  deduction — ^they  shalf  be  worked;  and  in 
any  case  there  is  implied  a  peculiar  inteDectual  attitude 
different  from  that  of  mere  formal  reasoning.  It  is  the 
difference  between  the  act  of  finding  out  and  proving.  If 
it  should  ever  become  possible  to  develop  a  logic  of  Dis- 
covery, it  must  consist  in  the  formulation  of  the  processes 
of  Analysis  and  Synthesis,  conceived  in  the  general  sense 
attributed  to  them  in  the  foregoing  article.        (o.  a  B.) 

ANALYTIC  JUDGMENTS  have  been  distinguished 
under  that  name,  in  opposition  to  Synthetic,  since  the  time 
of  Kant.  It  was  necessary,  for  the  purposes  of  his  critical 
inquiry  into  the  principles  of  human  knowledge,  that  he 
should  carefully  determine  the  character  of  those  assertions 
which  metaphysicians  had  so  freely  made  respecting  the 
supernatural,  and  he  found  them  to  be  such  that,  while 
the  predicate  was  added  on  to  the  subject,  not  involved  in 
it,  the  connection  was  affirmed  as  necessary  and  universal 
He  therefore  called  them,  as  well  as  other  assertions  of  like 
eharacter  in  mathematics  and  pure  physics,  synthetic  judg- 
ments a  priori,  and  the  aim  of  his  critical  inquiry  came  to 
be  the  determining  of  the  conditions  under  which  such 
judgments  were  poasibla  Now,  as  differing  from  these,  he 
noted  two  classes  of  judgments:  (1),  such  as  in  the  predi- 
eate  added  indeed  to  the  content  of  the  sub*ect»  but  only 
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empirically,  as,  for  example,  Bodies  haye  weight,  and  these 
he  called  ^ynikkeiio  d  potUnori;  (2),  such  aa  were  indeed 
neceasaiy  and  universal,  but  added  nothing  to  the  content 
•ci  the  subject,  as,  for  example,  Bodies  are  extended,  and 
these  he  called  analytia 

The  general  distinction  of  analytic  and  ftynthetio  Judg- 
ments has  a  value  apart  from  the  specific  character  of  those 
(synthetic)  judgments  in  which  Kant  was  most  interested, 
and  for  the  s^e  of  which  mainly  it  was  fixed  by  him. 
Trained  in  the  metaphysics  of  the  lieibnitzo- Wolffian  school, 
which  marked  off  necessary  judgments  from  chose  of  simple 
fact  without  considering  the  kinds  of  necessity,  Kant,  when 
he  c^e,  by  the  route  that  can  be  traced  in  his  earlier 
works,  to  apprehend  the  difference  between  merely  logical 
analysis  and  real  synthesis  in  thought,  applied  it  almost 
exclusively  to  those  judgments  for  which  a  character  of 
necessity  was  churned.  He  therefore  noticed  traces  of  the 
distinction  in  other  thinkeri^as  Locke,  only  in  so -far  as 
there  was  a  suggestion  also  of  this  special  reference.  In 
truth,  the  general  distmctian,  under  a  variety  of  expres- 
sions, was  familiar  to  both  Hume  and  Locke,  and  it  had 
already  been  drawn  by  the  ancients.  The  old  doctrine  of 
the  Predicables,  in  dietinguishing  the  essentiai  predication 
of  genus,  species,  and  difference  from  the  non-essential 
•predication  of  property  and  accident,  plainly  involves  it; 
making  besides,  as  between  the  last  two  predicables,  a 
distinction  which  is  very  closely  related  to  that  drawn 
by  Kant  between  the  a  priori  and  a  posteriori  syn.hetic 
From  the  nominalistic  point  of  view  it  is  expressed  by  the 
difference  of  Verbal  and  R§al  propositions,  as  in  Mill's 
Lo^,  and  also  often  in  Locke. 

While  the  synthetic  judgment,  as  the  name  implies, 
brings  together  in  thought  two  distinct  concepts,  each  of 
which  may  be  thought  apart,  the  analytic  judgment  is 
merely  the  explicaiiun  of  a  single  concept  in  the  form  of  a 
proposition.  It  is  disputed  what  may  be  the  nround  of 
synthesis  in  different  cases,  but  on  all  hands  it  is  agreed 
that  the  logical  Law  of  Contradiction  is  the  controlling  prin- 
ciple for  the  explication  of  concepts  already  in  the  mind, 
however  they  may  have  come  there.  Now  the  explication 
may  be  made  either  completely  or  partially,  according  as 
the  whole  or  part  only  of  the  intension  of  the  concept  is  set 
forth:  in  other  words,  the  aim  may  be  to  give  the  definition 
(wher^,  in  the  full  sense,  that  is  possible),  or  simply  to 
express  any  one  or  more  of  the  contained  attributes.  Pro- 
positions giving  such  partial  explication  are  spoken  of  by 
Locke  as  "trifling;"  and  it  is  true  that,  if  the  concept  is 
supposed  already  in  the  mind,  no  increase  of  knowledge  is 
thereby  obtained.  This  word,  however,  is  unfortunate. 
Not  to  say  that  it  is  equally  applicable  to  definitions,  where 
the  explication  is  only  more  complete,  it  tends  to  keep  out 
of  view  the  fact  that  analytic  judgments,  when  not  arbi- 
trarily formed,  are  themselves^or  jather  the  concepts,  of 
which  they  are  the  explications,  are — ^the  permanent  result 
or  deposit  of  foregone  real  synUiesis.  So  much,  indeed,  is 
this  the  case  with  concepts  of  things  in  nature — what  Mill 
calls  natural  kinds — that  in  them  a  constant  process  of 
accretion  is  going  on ;  new  attributes,  as  they  are  discovered, 
being  taken  up  into  the  essence,  if  they  are  at  the  same 
time  characteristic  and  underiv^  Much  also  that  is 
mere  explication  to  one  mind  is  real  information  to  another. 

The  terms  Analytic  and  S3mthetic,  thus  applied  to  judg- 
ments, are  so  expressive  in  theiiselves  that  they  have  now 
come  intQ  general  use.  It  is,  however,  a  serious  drawback 
to  such  an  association  of  the  terms,  that  it  traverses  what 
is  otherwise  the  consistent  use  of  the  words  analysis  and 
synthesis  in  relation  to  each  other.  As  the  article  Awaltsis 
has  shown,  there  is  a  synthesis  which,  as  much  as  any 
analysis,  is  purely  logical,  and  there  is  an  analysis  which, 
«s  much  as  any  synthesis,  is  a  means  of  rpol  advance  in 


knowledge.  The  terms  Explicative  (^ErlauitnniffmuiheiU) 
and  Ampliative  {EnffeiterungturtkeiU),  also  employed  by 
Kanti  while  not  less  e^ressive,  are  open  to  no  such  objeo- 
tion.  (o.  a  b.) 

AN  AM,  o>  Aknah,  qIso  called  Coci^K  China,  a  Isrj^ 
empire  of  Asia,  forming  the  easte  n  po  tiqn  of  the  Indo- 
Chinese  peninsula.    See  CoCHiiir  Ohvxa. 

ANASTxlSIUS  L,  Emperor  of  Cons^ntinople,  was 
bom  at  PTrrhachimi  not  Later  (han  430  Xd.  At  the 
time  of  tb^  death  of  Zeno  (491),  Anastasfus,  though  only 
one  d  the  guards  {nlentiarii)  in  the  palace,  held  a  veiy 
tigh  character,  and  was  raised  to  the  throre  <tf  the  Roman 
empire  of  the  East,  mainly  through  the  influence  of  Ariadne, 
Zeno's  widow,  whom  he  married  shortly  after  his  acceasion. 
•His  reign,  though  afterwards  <?isturbed  by  foreign  and 
intestine  wars  and  religious  dis'.jaction8,  commeneed  ans- 
piciously.  He  gained  the  popilar  favour  by  a  judicious 
remission  of  taxation,  and  d'splayed  great  vigour  and 
energy  in  administering  the  affairs  of  the  empire.  The 
principal  wara  in  which  A  astasias  was  engaged  were 
those  known  as  the  Isaurian  .nd  the  Persiaiu  The  former 
(492-8)  was  stirred  up  by  the  supporters  of  Longinns, 
the  brother  of  Zeno,  and  xesulteJ  iu  Anastasius'a  IsTonr; 
in  the  latter  (502-^)  he'  was  signally  defeated,  but  the 
provinces  the  Persians 'h  d  won  from  him  were  restored 
on  payment  of  a  ransom.  He  als<  suffered  defeat  at  the 
hands  of  the  Qoths  of  Italy,  to  check  whose  incursiona  he 
built  the/'  Ansstasian  wall,^  extending  fnnn  the  Ftoponlis 
to  the  Euxine.  For  the  support  he  gave  to  the  EutTchiana, 
Anastasius  was  anathematised  by  Popa  Symmaehus.  The 
latter  years  of  his  reign  were  troubled  by  revolts  in  Con- 
stantinople, excited  by  his  avarice  and  by  hie  reputed 
heretical  tendeacics.     He  died  in  518. 

ANASTASIUS  II.,  Emperor,  whose  original  name  wis 
Artemius,  was  raised  to  the  Uirone  of  Constantinople  by 
the  voice  of  the  senate  and  people  in  713  a.d.,  on  the 
deposition  of  Philippicus,  whom  he  had  served  in  the 
capacity  of  secretary.  His  territories  being  threatened 
both  by  sea  and*ls^d,  he  sent  an  armj  under  Leo  the 
Isaurian,  afterwards  emperor,  to  defend  Syria;  adopted 
wise  and  resolute  measures  for  the  defence  of  his  capital; 
and  equipped  and  despatched  a  formidable^  naval  force, 
with  orders  not  only  to  resist  the  approach  of  the  enemy, 
but  to  destroy  their  naval  stores.  The  fleet  mutinied  t% 
Rhodes,  and  proclaimed  Theodosius,  a  person  of  low  ex* 
traction,  emperoi  After  a  six  months  reign^  Conatasii- 
nople  was  taken  by  The>dosius;  and  Anastasius^  who  had 
fled  to  Niceea,  was  compelled  to  submit  to  the  new  emperor, 
and,  retiring  to  Thessalonica,  became  a  monk  (7 1 6).  In  72 1 
he  headed  a  revolt  against  Leo,  who  had  succeeded  Theodo- 
sius, and  receivingaconsiderableamountof  support,  laid  siege 
to  Constantinople;  but  the  enterprise  failed,  and  AnastasiLS 
falling  into  Leo's  hands,  was  put  to  death  by  his  mdera 

ANATHEMA  (dvo^cfui,  from  dmrii^/xi,  lit.  anything 
offered  up)  is  frequently  used  in  classic  Greek  (in  the  form 
iLvdOrjfta)  to  denote  things  consecrated  to  the  gods,  and 
deposited  in  a  temple  In  the  LXX.  it  is  the  equivalent  of 
the  Hebrew  onn,  which  denotes  an  offering  devoted  to  God 
absolutely,  and  therefore,  in  the  case  of  a  living  creature^ 
put  to  death.  The  idea  of  destruction  or  perdition  thus 
became  associated  with  the  word,  which  gradually  lost  its 
primary  sense  of  consecration.  In  the  New  Testament-  it 
signifies  separated  from  the  church  and  aocursed,  and  it 
became  the  technical  term  for  a  form  bi  excommunication 
at  an  early  date. 

ANATOLIA  (from  dvaroXi},  the  east),  a  name  first 
used  under  the  Bj^zantine  "^mpire  for  the  country  east 
of  the  Bosphorus.  In  the  form  Anadolt,  it  denotes  a 
modem  Turkish  division  almost  coincident  with  Asi^ 
Mivofi,  q.v. 
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ANATOMY  (Avarofuq)  metos  in  ita  literal  sbiise  the  dis- 
eectioQ  or  separation  of  parts  by  catting,  but  in  its 
usual  acceptation  it  is  employed  to  denote  the  science  the 
province  of  which  ia  to  determine  the  construction,  the  form, 
and  the  structure  of  organised  bodies,  t.0.,  of  bodies  which 
either  are  or  have  been  living.  It  is  therefore  a  depart- 
ment of  the  science  of  Bioix>gy.  It  resolves  itself  into 
two  great  divisions — ^Animal  Aitatomy  or  Zootomy,  the 
object  of  which  is  to  investigate  the  structure  of  animals ; 
and  Veoetablb  Anatomy  or  Fuytotomy,  the  object  of 
which  is  to  elucidate  the  structure  of  plants.  As  Vege- 
table Anatomy  vnll  be  treated  of  in  the  article  Botahy,  it 
does  not  require  to  be  considered  hereu  Animal  Ana- 
tomy, again,  naturally  resolves  itself  into  two  divisions :  one 
in  which  the  construction,  form,  and  structure  of  two  or 
more  animals  are  compared  with  each  other,  so  as  to  bring 
out  their  features  of  resemblance  or  dissimilarity, — ^this  is 
called  CoMPAaATivB  Anatomy;  the  other,  in  which  the 
construction,  form,  and  structure  of  parts  in  a  single  ani- 
mal are  considered,  which  is  termed  Special  Anatomy. 
The  special  anatomy  of  an  animal  may  be  studied  from 
various  points  of  view:  (a)  with  reference  to  the  succession 
of  forms  which  it  exhibits  at  various  periods  from  its  first 
appearance  as  an  embryo  to  the  assumption  of  its  adult 
characters;  this  is  termed  Dkvulopmsntal  or  Emsbyo- 
LOOICAL  Anatomy  ;  (6)  vnth  reference  either  to  its  form 
and  structure,  or  to  the  investigation  of  the  laws  by  which 
these  are  determined,  termed  Morproloqical  Anatomy  ; 
(c)  vnth  reference  to  the  function,  use,  or  purpose  per- 
f  ocmed  by  a  part  or  structure  in  an  animal,  ^termed 
T£L£0L0OiCAL  or  PHYSIOLOGICAL  Anatomy  ;  (d)  with  re- 
ference merely  to  the  relative  position  of  dififerent  parts  or 
fitructmres,  termed  Topographical  Anatomy;  (e)  with 
reference  to  the  structure  and  general  properties  of  the 
tissues  or  textures  which  enter  into  the  construction  of  the 
parts  or  organs  of  animals ;  to  this  branch  of  study  have 
been  applied  the  terms  Qsne&al  Anatomy,  Anatomy  or 
Tbxtu&bs,  Histology,  and,  from  the  microscope  being  so 
largely  employed  in  the  examination  of  the  textures, 
Microscopic  or  Minutb  Anatomy  ;  (/)  with  reference  to 
the  changes  induced  by  disease  in  the  organs  or  tissues, 
termed  Morbid  or  Pathological  Anatomy.  From  its 
manifold  aspects  anatomy  forms  the  basis  of  the  Biological 
Sdenoes.  As  a  knowledge  of  the  laws  of  motion  is  essen- 
tial, and  must  be  constantly  recurred  to  at  evefy  step 
before  any  true  progress  can  be  made  in  the  investigation 
of  the  physical  sciences,  so  must  the  structure  of  animal 
bodies  be  constantly  appealed  to  by  the  zoologist  in  all 
attempts  at  classification ;  by  the  physiologist  in  aD  in- 
quiries into  the  functions  performed  by  the  organs  and 
textures  in  a  stater  of  health,  and  into  the  specisd  adaptft- 
tion  of  parts  to  particular  uses;  and  by  the  physician  in 
considenng  the  alterations  or  disturbance  of  ^e  functions 
of  parts  in  the  course  of  disease.  To  describe  the  anatomy 
of  the  multitudinous  forms  of  animal  life  from  these  dif- 
ferent points  of  view  would  require,  not  one,  but  several 
Toluminotis  treatises,  and  would  much  exceed  the  compass 
of  a  single  article.  Moreover,  it  is  advisable  that  the 
anatomy  of  the  different  classes  of  the  animal  kingdom 
should  be  considered  under  their  respective  heads, — e.y., 
that  of  the  Crabs  under  Crustacba,  that  of  Reptiles  under 
RjsFTiLiA,  Ac  It  is  intended  to  devote  this  article  more 
particularly  to  the  description  of  the  Special  Anatomy  of 
the  Human  Body  in  a  state  of  health ;  in  other  words,  to 
make  it  a  short  treatise  on  Human  Anatomy  or  Anthro- 
s*0XOMY,  which,  as  fonnb^  a  department  of  the  general 


science  of  Comparative  Anatomy,  is  interestina  not  ouly 
to  men  of  science  generally,  but,  from  its  intimate  eon- 
nection  with  the  several  divisions  of  the  art  of  healing, 
and  with  the  study  of  the  functions  of  the  human  body, 
possesses  the  highest  importance  to  the  physician,  surgeon, 
and  physiologist 

Previous  to  eutenng  on  the  consideration  of  the  Anatomy 
of  the  Human  Body,  it  may  be  well  to  take  a  historic^ 
view  of  the  progress  of  the  science  from  its  origin  to  the 
present  time.  * 

HISTORY  OF  ANATOMY. 

In  tracing  the  histoiy  of  the  origin  of  anatomy,  it  may 
be  justly  said  that  more  learning  tham  judgment  has  been 
displayed.  Some  writers  daim  for  it  the  highest  antiquity, 
and  pretend  to  find  its  first  rudiments  alternately  in  the 
animal  sacrifices  of  the  shepherd  kings,  the  Jews,  and 
other  ancient  nations,  and  in  the  art  of  embalming  as 
practised  by  the  Egyptian  priests.  Even  the  descriptiona 
of  wounds  in  the  Iliad  haye  been  supposed  adequate  to 
prove  that  in  the  time  of  Homer  mankind  had  distinct 
notions  of  the  structure  of  the  human  body.  Of  the  first 
it  may  be  said  that  the  rude  information  obtained  by  tho 
slaughter  of  animals  for  sacrifice  does  not  imply  profound 
anatomical  knowledge ;  and  those  who  adduce  the  second 
as  evidence  are  deceived  by  the  language  of  the  poet  of 
the  Trojan  war,  which,  distinguishing  certain  parts  by 
their  ordinary  Greek  epithets,  as  afterwards  used  by 
Hippocrates,  Galen,  and  all  anatomists,  has  been  rather 
too  easily  supposed  to  prov^  that  the  poet  had  studied 
systematically  the  structure  of  the  human  frame. 

With  not  much  greater  justice  has  the  cultivation  of 
anatomical  knowledge  been  ascribed  to  Hippocrates,  who,  Bippo> 
because  he  is  universally  allowed  to  be  the  father  of<^^^ 
medicine,  has  also  been  tiiought  to  be  the  creator  of  the 
.science  of  anatomy.  Of  the  seven  individuals  of  the  family  4d0-877 
of  the  Heracleid»  who  bore  this  celebrated  name^the  second,  a.0. 
who  was  son  of  Heradides  and  Phenarita,  and  grandson 
of  the  first  Hippocrates,  was  indeed  distinguished  as  a 
physician  of  great  observation  and  experience,  and  the 
first  who  appreciated  the  value  of  studying  accurately  tho 
phenomena,  effects,  and  terminations  of  disease.  It  does 
not  appear,  however,  notwithstanding  the  vi^gue  and  general 
panegyrics  of  Riolan,  Bartholin,  Le  Clerc,  and  PortaJ,  that 
the  anatomical  knowledge  of -ttiis  illustrious  person  was 
either  accurate  or  profound.  Of  the  works  ascribed  to 
Hippocrates,  five  only  are  genuine.  Most  of  them  were 
written  either  by  subsequent  authors  of  the  same  name,  or 
by  one  or  other  of  the  numerous  impostors  who  took 
advantage  of  the  zealous  munificence  of  the  Ptolemies,  by 
fabricating  works  under  that  illustrious  name.  Of  the  few 
which  are  genuine,  there  is  none  expressly  devoted  to 
anatomy ;  and  of  his  knowledge  on  this  subject  the  only 
proofs  are  to  be  found  in  the  exposition  of  Ids  physiological 
opinions,  and  his  medical  or  surgical  instructiona  From 
.these  it  appears  that  Hippocrates  bad  some  accurate  notions 
on  osteology,  but  that  of  the  structure  of  the  human  body 
in  general  his  id  ess  were  at  once  superficial  and  erroneousi 
In  Ids  book  on  injuries  of  the  head,  and  in  that  on  fractures^ 
he  shows  that  he  knew  the  sutures  of  the  cranium  and 
the  relative  situation  of  the  bones,  and  that  he  had  some 
notion  of  the  shape  of  the  bones  in  general,  and  of  their 
mutual  connections.  Of  the  muscles,  of  the  soft  parts  io 
general,  and  of  the  internal  organs,  his  ideas  are  confused, 
indiatiDct,  and  erroneoMS.  The  term  ^X^s  he  seems^  in 
ii^tation  of  the  colloquial, Greek,  to  have  used  generally 
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to  signify  a  blood-Tessel,  vithaut  being  aware  of  the 
distinction  of  Toin  and  artery ;  and  the  tcnn  (Spn/p/o,  or 
air-holder,  is  restricted  to  the  windpipe.  ,  He  appeairs  to 
haye  been  unaware  of  the  existence  of  the  nervous  chords ; 
ft&d  the  tenn  nerve  is  used  by  him,  as  by  Grecian  authors 
in  general,  to  signify  a  sinew  or  tendon.  On  other  points 
bis  yiews  are  so  mudi  combined  with  peculiar  physiological 
doctrines,  that  it  ia  impossible  to  assign  them  the  character 
of  anatomical  facts ;  and  even  the  works  in  which  these 
doctiines  are  contained  are  with  little  probability  to  be 
ascribed  to  the  second  Hippocrates.  If,  however,  we  over- 
look this  difficulty,  and  admit  what  is  contained  in 'the 
genuine  Hippocratic  writings  to  represent  at  least  the  sum 
of  knowledge  possessed  by  Hippocrates  and  his  immediate 
jdesoendants^  we  find  that  he  represents  the  brain  as  a 
gland,  from  which  ^exudes  a  viscid  fluid ;  that  the  heart  is 
.muscular  and  of  pyramidal  shape,  and  has  two  ventricles 
separated  by  a  partition,  the  fountains  of  life — and  two 
aurides,  receptacles  of  air ;  that  the  lungs  consist  of  five 
osh-colouied  lobes,  the  substance  of  whidi  is  cellular  and 
spongy,  naturally  dry,  but  refreshed  by  the  air ;  and  that 
the  kidneys  are  glands,  but  possess  an  attraddve  faculty, 
by  virtue  of  which  the  moisture  of  the  drink  is  separated, 
and  descends  into  the  bladder.  He  distinguishes  the 
bowels  into  colon  and  rectum  (6  ^09). 

The  knowledge  possessed  by  tho  second  Hippocrates 
was  transmitted  in  various  degrees  of  purity  to  the  descend- 
ants and  pupUs,  chiefly  of  the  family  of  the  Heracleida, 
who  succeeded  him.  Several  of  these,  with  feelings  of 
grateful  afiection,  appear  to  have  studied  to  preserve  the 
written  memory  of  bis  instructions,  and  in  this  manner  to 
have  contributed  to  form  part  of  that  collection  of  treatises 
which  have  long  been  known  to  the  learned  world  under 
the  general  name  of  the  Hippocratic  writings.  Thoagh 
composed,  like  the  genuine  remains  of  the  physician  of 
Cos,  in  the  Ionian  dialect,  all  of  them  differ  from  these  in 
being  more  diffuse  in  style,  more  elabotate  in  form,  and  in 
studying  to  invest  their  anatomical  And  medical  matter 
with  the  fanciful  ornaments  of  the  Platonic  philosophy. 
Hippocrates  had  the  merit  of  early  recognising  the  value 
of  facts  apart  from  opinions,  and  of  those  facts  especisLlly 
which  lead  to  general  results ;  and  in  the  few  genuine 
writings  which  are  now  extant  it  is  easy  to  perceive  that 
he  has  recourse  to  the  simplest  language,  expresses  himself 
in  terms  which,  though  short  and  pithy,  are  always  precise 
and  perspicuous,  and  is  averse  to  the  introduction  of 
philosoplucal  dogmas.  Of  the  greater  part  of  the  writings 
collected  under  his  name,  on  the  contrary,  the  general 
character  is  verboseness,  prolixity,  and  a  great  tendency 
to  speculative  opinions.  For  these  reasons,  as  well  as  for 
others  derived  from  internal  evidence,  while  the  Aphorisms, 
the  Epidemics^  and  the  works  above  mentioned,  bear 
distinct  marks  of  being  the  genuine  remains  of  Hippocrates, 
it  is  impossible  to  regard  £e  book  vcpl  ^oioi  Ay6pi!nrw 
as  entirely  the  composition  of  that  physician;  and  it 
appears  more  reasonable  to  view  it  as  the  work  of  some 
one  of  the  numerous  disciples  to  whom  the  autfiorhiid 
communicated  the  results  of  his  observation,  which  they 
unwisdy  attempted  to  combine  wiUi  the  philosophy  of  the 
Platonic  school  and  their  own  mjrsterious  opinions. 

Among  those  who  aimed  at  this  distinction,  the  most 
fortunate  in  the  preservation  of  his  name  is  Polybus,  the 
•on-in-law  of  the  physician  of  Cos.  This  person,  who  must 
not  bo  confounded  with  the  monarch  of  Corinth  immor- 
talised by  Sophocles  in  the  tragic  story  of  CEdipus,  is 
represented  as  a  recluse,  severed  from  the  world  and  its 
enjoyments,  and  devoting/ himself  to  the  sthdy  of  anatomy 
and  physiology,  and  to  &e  composition  of  works  on  these  ' 
subjects.  To  him  has  been  ascribed  the  whole  of  the  book 
OH  the  Nature  of  ike  Child  aa/'  mosC  of  that  On  JIan; 


both  physiological  treatises  intersperMd  with  anatomical 
sketches.  His  anatomical  information,  with  which  w« 
are  specially  concerned,  appears  to  have  beon  nide  and 
inaccurate,  like  that  of  his  preceptor.  He  represents  the 
large  vesseb  of  the  body  as  consisting  of  Tour  pairs  ;  the 
first  proceeding  from  the  head  by  the  back  of  the  neck  and 
spind'chord  to  tha^ps,  lower  extremities,  and  outer  ankle ; 
the  second,  consisting  of  the  jugular  vessels  (td  o^yn-tScsX 
proceeding  to  the  loins,  thighs,  hams,  and  inner  ankle; 
the  third  proceeding  from  the  temj^cs  by  the  neck  to  the 
scapula  and  limgs,  and  thence  by  mutual  intercrossings  to 
the  spleen  and  left  kidney,  and  the  Hver^nd  right  kidney, 
and  finally  to  the  rectum ;  and  the  fourth  from  the  f ore> 
part  of  the  neck  to  the  upper  extremities^  the  fore*part  cf 
the  trunk,  and  the  organs  of  generation. 

This  specimen  of  the  anatomical  knowledge  of  one  of  Ml 
the  most  illustrious  of  the  Hippocratic  discipl^  differs  not 
essentially  from  that  of  Syennesis,  the  physician  of  Qyprus, 
and  Diogenes,  the  philosopher  of  Apollonia,  two  authors 
for  the  preservation  of  whose  opinions  we  are*  indebted  to 
Aristotle.  ^  They  may  be  admitted  as  repres^ting  the 
state  of  anatomical  knowledge  among  the  most  enlightened 
men  at  that  time,  and  they  only  show  how  rude  and 
erroneous  were  their  ideas  on  the  structure  of  the  animal 
body.  It  may  indeed,  without  injustice,  be  said  that  the 
anatomy  of  the  Hippocratic  school  is  not  oxdy  erroneous, 
but  fanciful  and  imaginary,  in  often  substituting  mere 
supposition  and  assertion  for  what  ought  to  be  matter  cf 
fact  From  this  censure  it  is  impossible  to  exempt  even 
the  name  of  Plato  himself,  for  whom  some  notices  in  the 
Timcsus  on  the  structure  of  tiia  animal  body,  as  tan^t  by 
Hippocrates  and  Polybus,  have  procured  a  place  in  the 
histoxy  of  the  science. 

Amidst  the  general  obscurity  in*  which  tbe  early  history  Anrji 
of  anatomy  is  involved,  only  two  leading  facts  may  be 
admitted  with  certainty.    The  first  is,  tibat  previous  to 
the  time  of  Aristotle  there  was  no  accurate  kno'vdedge  of 
anatomy;  and  the  second,  that  all  that  was  known  v&s 
derived  ifom  the  dissection  of  tho  lower  animals  only.    By 
the  appearance  of  Aristotle  this  species  of.  knowledge, 
which  was  hitherto  acquired  in  a  desultory  and  iir^uhr 
manner,  began  to  be  cultivated  systematically  and  with  a 
definite  object ;  and  among  the  services  whidi  tike  philo' 
sopher  of  StagLra  rendered  to  mankind,  one  of  the  greatest 
and  most  substantial  is,  that  he  was  tha  founder  of  Oom- 
parative  Anatomy,  and  was  the  first  to  apply  its  facts  to 
the  elucidation  of  zoology.    The  works  of  this  ardent  sihI 
original  naturalist  show  that  his  sodtomical  knowledge 
was  extensive  and  often  accurate;  and  from  several  of  hU 
descript*ons  it  is  impossible  to  doubt  that*  they  were 
derived  from  frequent  personal  dissection.     Aristotle,  who 
was  bom  384  years  before  the  Christian  era>  or  in  the  first  ^H, 
year  of  the  99th  Olympiad,  was,  at  the  age  of  39,  request^ 
by  Philip  to  undertake  the  education  of  his  son  Alexander. 
During  this  period  it  is  said  he  composed  several  works  oa 
anatomy,  which,  however,  are  now  lost    The  military 
expedition  of  his  royal  pupil  into  Asia,  hj  laying  open  the 
animal  stores  of  that  vast  and  little  known  continent, 
furnished  Aristotle  with  the  means  of  extending  his  know- 
ledge, not  only  of  the  animal  tribes,  but  of  their  structure, 
and  of  comihunicating  more  accurate  and  distinct  notiou 
than  were  yet  accessible  to  the  world.     A  sum  of  SCO 
talents,  and  the  concurrent  aid  of  numerous  intelligect  3M-:i 
assistants  in  Greece  and  Asia,  were  intended  to  facilitate 
his  researches  in  composing  a  system  of  zoological  know- 
ledge ;  but  it  has  been  observed  that  the  numbez-  of 
instances  in  which  he  was  thus  compeUed  to  trust  to  the 
testimony  of  other  observers  led  him  to  commit  errors  in 
description  which  personal  pbQorvation  migjht  have  enabled 
him  to  avoid. 
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The  first  three  books  of  the  History  of  Animals^  a 
treatise  consisting  of  ten  be  ''S,  and  the  four  books  on  the 
PdrU  of^AnimcUs,"  constitute  the  great  monument  of  the 
Aristotelian  Anatomy,  From  these  we  find  that  Aristotle 
was  the  first  who  coiiectod  the  erroneous  statements  of 
Polybus,  Syennesis,  and  Diogenes  regarding  the  blood- 
vessels, which  they  made,  as  we  have  cteen,  to  arise  from 
the  head  and  brain.  These  he  represents  to  be  two  in. 
number,  placed  before  the  spinal  column,  the  larger  on 
the  right,  the  smaller  on  the  left,  which,  he  also  remarks, 
is  by  some  called  aorta  (ao^),  the  first  time  we  observe 
that'  this-  epithet  occurs  in  the  iiistory.  Both  he  repre- 
sents to.  arise  from  the  heart,  the  larger  from  the  largest 
upper*  cavity,  the  smaller  or  aorta  from  the  middle  cavity, 
but  in- a^  different  manner  and  forming  a  narrower  canal. 
He  abo  distinguishes  the  thick,  firm,  and  more  tendinous 
structure  of  the  aurta  from  the  thin  and  membranous 
structure  of  vein.  In  describing  the  distribution  »ot  the 
latter,  however,  he  confounds  thetvna  cava  and  pulmonary 
arteiy,  and,  as  might  be  expected,  he  confounds  the 
ramifications  of  the  ^rmer  with  those  of  the  arterial  tubes 
in  genehd.  Wlnle  he  represents  the  lung  to  be  liberally 
supplied  with  blood,  he  describes  the  brain  as  an  organ 
almost  destitute  of  this  fluid.  His  account  of  the  distribu- 
tion of  the  aorta  is  wonderfully  correct  Though  he  does 
not  notice  the  cceliac,  and  remarks  that,  the  aorta  sends  no 
direct  branches  to  the  liver  and  spleen,  he  had  observed 
the  mesenteric,  the  renal,  and  the  common  iliac  arteries. 
It  is  nevertheless  singular  that  though  he  remarks,  parti- 
cularly that  the  renal  branches  of  the  aorta  go  to  the. 
substance  and  not  the  pelvis  («rocA.ta).  of  the  kidney,  he 
appears  to  mistake  the  ureters  for  branches  of  the  aorta.^ 
Of  the  nerye^  (vevpd)  he  appears  to  have  the  most  confused 
notions.  Making  them  arise  from  the  heart,  which  he 
says  has  nerves  (tendons)  in  its  largest  cavity,  he  represents 
the  aorta  to  be  a  nervous  or  tendinous  vein  {vtvpioSrf^ 
f^Xip^).  By  and  by,  afterwards  saying  that  all  the  articu- 
lated bones  are  connected  by  nerves,  he  makes  them  the 
same  as  ligaments. 

He  distinguishes  the  windpipe  or  air-holder  (AprrfpCa) 
from  the  oesophagus,  because  iti  is  placed  before  the  latter, 
because  food  or  drink  passing  into  it  causes  distressing 
cough  and  suffocation,  and  because  there  is  no  passage 
from  the  lung  to  the  stomach.  He  knew  the  situation  and 
use  of  the  epiglottis,  seems  to  have^had  some  indistinct 
notions  of  the  larynx,  represents  the  windpipe  to  be  neces- 
sary to  convey  air  to  and  from  the  lungs,  and  appears  to 
have  a  tolerable  understanding  of  the  structure  of  the 
lungs.  He  repeatedly  represents  the  heart,  the  shape  and 
site  of  which  he  describes  accurately,  to  be  the  origin  of 
the  blood-vessels,  in  opposition  to  those  who  made  them 
descend  from  the  head;  yet,  though  he  represents  it  as 
full  of  blood  and  the  source  and  fountain  of  that  fluid, 
end  even  speaks  of  the  blood  flowing  from  the  heart  to  the 
veins,  and  thence  to  every  part  of  the -body,  he  says 
nothing  ol  the  circular  motion  of  the  blood.  The  diaphragm 
he  distinsgoishee  by  the  name  8ta^<t)/uui,  and  vjr6i<i>fia.  With 
the  liver  and  spleen,  and  the  whole  alimentary  canal,  he 
seems  well  acquainted.  The  several  parts  of  the  qusu^ruple 
stomach  of  the  ruminating  animals  are  distinguished  and 
named ;  and  he  even  traces  the  relations  between  the  teeth 
and  the  several  forms  of  stomach,  and  the  length  or  brevity, 
the  simplicity  or  complication,  of  the  intestinal  tube. 
Upon  the  same  principle  he  distinguishes  the  j^num 
(17  r^ts),  or  the  empty  portion  of  the  smaU  intestines  in 
animals  (to  hrrtpcv  Xcirn^),  the  cCBCum  (rv^Aov  ri  koI  dyic(o8<s), 
the  colon  (to  mjAov),  and  the  sigmoid  flexure  ( imiwrepov 
ral  tiXiyfiww).  The  modem  ephhet  of  rectum  is  the  literal 
translation  of  his  description  of  the  straight  progress  (cv^ 
ol  the  bowel  to  the  anus  (irowKTos).     He  knew  the  nasal 


cavities  and  the  passage,  from  the  tympanal  cavity  of  the 
ear  to  the  palate,  aftefwards  described  by  Eustachius. 
He  distinguishes  as  ''partes  similares"  those  structures, 
such  as  bone,  cartilage,  vessels,  sinews,  blood,  lymph,  fat, 
flesh,  which,  not  confined  to  one  locality,  but  distributed 
throughout  the  body  generally,  we  now  term  the  tissues  or 
textures,  whilst  he  applies  the  term  "  partes  dissimilares" 
to  the  regions  of  the  head,  neck,  trunk,  and  extremities. 

Next  to  Aristotle  occur  the  names  of  Diodes  of  Carystus,  354. 
and  Praxagoras  of  Cos,  the  last  of  the  family  of  the 
Asclepiadae.     The  latter  is  remarkable  for  being  the  first  34]. 
who  distinguished  the  arteries  from  the  veins,  and  the 
author  of  the  opinion  that  the  former  were  air-vessel& 

Hitherto  anatomical  inquiry  was  confined  to  the  examina- 
tion of 'the  bodies  of  brute  animals.  We  have,  indeed,  no  , 
testimony  of  the  human  body  being  submitted  to  examina- 
tion previous  to  the  time  of  Erasistratus  and  Herophilus  ; 
and  it  is  vain  to  look  for  authentic  facts  on  this  point 
before  the  foundation  of  the  Ptolemaic  dynasty  of  sovereigns 
in  Egypt.  This  event,  which,  as  is  generally  known, 
succeeded  the  death  of  Alexander,  320  years  before  the 
Christian  era,  collected  into  one  spot  the  scattered  embers 
of  literature  and  science,  which  were  beginning  to  languish 
in  Greece  under  a  weak  and  distracted  government  and  an  Alexan* 
unsettled  state  of  society.  The  children  of  her  divided  drian 
states,  whom  domestic  discord  and  the  uncertainties  of  9cb<>^^ 
war  rendered  unhappy  at  home,  wandered  into  Egypt, 
and  found,  under  the  fostering  hand  of  the  Alexandrian 
monarcha,  the  means  of  cultivating  the  sciences,  and 
repaying  with  interest  to  the  country  of  Thoth  and  Osiris 
the  benefits  which  had  been  conferred  on  the  infancy  of 
Greece  by  Thales  and  Pythagoras.  Alexandria  became  in 
this  manner  the  repository  of  all  the  learning  and  know- 
ledge of  the  civilised  world ;  and  while  other  nations  were 
sinking  under  the  effects  of  internal  animosities  and  mutual 
dissensions,  or.  ravaging  the  earth  with  the  evils  of  war, 
the  Egyptian  Greeks  kept  alive  the  sacred  flame  of 
science,  and  preserved  mankind  from  relapsing  into  their 
original  barbarism.  These  hi^py  effects  are  to  be  ascribed 
in  an  eminent  degree  to*  the  enlightened  government  and 
liberal  opinions  of  Ptolemy  Soter,  and  his  immediate  285 
successors  Philadelphus  and  Euergetes.  The  two  latter 
princes,  whose  authority  was  equalled  only  by  the  zeal  with 
which  they  patronised  science  and  its  professors,  were  the 
first  who  enabled  physicians  to  dissect  the  human  body, 
and  prevented  the  prejudices  of  ignorance  and  superstition 
from  compromising  the  welfare  of  the  human  race.  To 
this  happy. circumstance  Herophilus  and  Erasistratus  are 
indebted  for  the  distinction  of  bein^  known  to  posterity  as 
the  first  anatomists  who  dissected  and  described  the  parts 
of  the  human  body.  Both  these  physicians  flourished 
under  Ptolemy  Soter,  and  probably.  Ptolemy  Philadelphus, 
and  were  indeed  the  principal  supports  of  what  has  been 
named  in  medical  history  the  Alexandrian  School,  to  which 
their  reputation  seems  to  have  attracted  numerous  pupils 
But  though  the  concurrent  testimony  of  antiquity  asaigna 
to  these  physicians  the  merit  of  dissecting  the  human  body, 
time,  which  wages  endless  war  with  the  vanity  and 
ambition  of  man,  has  dealt  hardly  with  the  monuments  of 
their  labours.  As  the  works  of  neither  have  been  preserved, 
great  uncertainty  prevails  as  to  the  respective  merits  of 
these  ancient  anatomists ;  and  all  that  is  now  known  of 
their  anatomical  researches  is  obtained  from  the  occasional 
notices  of  Galen,  Oribasius,  and  some  other  writers.  From  - 
these  it  appears  that  Erasistratus  recognised  the  valves  of  £n»ia* 
the  heart,  and  distinguished  them  by  the  names  of  tricuspid  ^^^ 
and  sigmoid;  that  he  studied  particularly  tiie  shape  and  ' 
structure  of  the  brain,  and  its  divisions,  and  cavities,  and 
membranes,  and  likened  the  convolutions  to  the  folds  of 
the  jejunum ;  that  he  first  formed  a  distinct  idee  of  the 
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ziatare  of  the  neires,  which  he  made  issue  from  the  brain ; 
and  that  he  discovered  lymphatic  vessels  in  the  mesentery/ 
first  in  brute  animals,  and  afterwards,  it  is  said,  in  man. 
He  appears  abo  to  have  distinguished  the  nerves  into 
those  of  sensation  and  those  of  motion. 
Hero-  Of  Herophilos  it' is  said  that  he  had  extensive  anatomical 

philua  knowiedgt,  acquired  by  dissecting  not  only  brutes  but 
human  bodies.  Of  these  he  probably  dissected  more  than 
any  of  his  predecessors  or  contemporaries.  Devoted  to 
the  assiduous  cultivation  of  anatomy,  he  appears  to  have 
studied  with  particular  attention  those  parts  which  were 
least  understood.  He  recognised  the  nature  of  the  pul- 
mohary  artery,  which  he  denominates  arteriotu  vein ;  he 
knew  the  vessels  of  the  mesentery,  and  showed  that  they 
did  not  go  to  the  vena  porta,  but  to  certain  glandular 
bodies  \  and  he  first  applied  the  name  of  twdve^inch  or 
duodenum  (SciiScicaSairrvAAs)  16  that  part  of  the  alimentary 
canal  which  is  next  to  the  stomach.  Like  Erasistratus,  he 
app'sars  to  have  studied  carefully  the  configuration  of  the 
brain ;  and  though,  like  him,  he  distinguishes  the  nerves 
into  those  of  sensation  and  those  of  voluntary  motion,  he 
adds  to  them  the  ligaments  and  tendons.  A  tolerable 
description  of  the  liver  by  this  anatomist  is -preserved  in 
the  writings  of  Oalen.  He  first  applied  the  name  <n 
choroid  or  vascular  membrane  to  that  which  is  found  in 
the  cerebral  ventricles ;  he  knew  the  straight  venous  sinus 
which  still  bears  his  name ;  and  to  him  the  linear  furrow 
at  the  bottom  of  the  fourth  ventricle  is  indebted  for  its 
name  of  calanvus  scrtptorius. 

The  celebrity  of  these  two  great  anatomists  appears  to 
have  thrown  into  the  shade  for  a  long  period  the  names 
of  all  other  inquirers ;  for,  among  their  numerous  and 
rather  celebrated  successors  in  the  Alexandrian  school,  it  is 
impossible  to  recognise  a  name  which  is  entitled  to  di& 
tinction  in  the  history  of  .anatomy.  In  a  chasm  so  wide 
it  is  not  uninteresting  to  find,  in  one  who  combined  the 
characters  of  the  greatest  orator  and  philosopher  of  Rome, 
the  most  distinct  traces  of  attention  to  anatomical  know- 
ledge. Cicero,  in  his  treatise  De  Natwra  Deorum^  in  a 
4.  short  sketch  of  physiology,  such  as  it  was  taught  by 
Aristotle  and  his  disciples,  introduces  vinous  anatomical 
notices,  from  which  the  classical  reader  may  form  some 
idea  of  the  state  of  anatomy  at  that  tima  Tho  lUtman 
orator  appears  to  have  formed  a  pretty  distinct  idea  of  the 
shape  and  connections  of  the  windpipe  and  lungs;  and 
though  he  informs  his  readers  that  he  knows  the  alimentary 
canaV  he  omits  the  details  through  motives  of  delicacy. 
In  imitation  of  Aristotle,  he  talks  of  the  blood  being  con- 
veyed by  the  veins  (vena)^  that  is,  blood-vessels,  through 
the  body  at  large ;  and,  like  Praxagoras,  of  the  air  inhaled 
by  the  lungs  being  conveyed  through  the  arteries: 

Aretseus,  though  chiefly  known  as  a  medical  author, 
makes  some  observations  on  the  Jiung  and  the  pleura, 
piftintAinft  the  glandular  structure  of  the  kidney,  and 
describes  the  anastomosis  or  communications  of  the  capil- 
lary extremities  of  the  vena  cava  with  those  of  the 
portal  .vein. 
Celaus.  The  most  valuable  d^podtoiy  of  the  anatomical  know- 

i  B.C.—  ledge  of  these  times  is  the  work  of  Celsus,  one  of  the 
most  judicious  medical  authors  of  antiquity.  He  left,- 
indeed,  no  express  anatomical  treatise;  but  from  the 
introductions  to  the  4th  and  8th  books  of  his  work,  De 
Medicmaj  with  incidental  remarks  in  the  7th,  the  modem 
reader  may  form  very  just  ideas  of  his  anatomical  attain- 
ments. From  these  it  appears  that  Celsus  was  well 
acquainted  with  the  windpipe  and  limgs  and  the  heart ; 
crith  the  difference  between  the  windpipe  and  oeso- 
phagus {eiomachus),  which  leads  to  the  stomach  (ventri- 
culiis) ;  and  with  the  shape,  situation,  and  relations  of  the 
diaphragm.     He  enumerates  also  the  principal  facts  relating 


7  A.D. 


to  thj&mtuation  of  the  liver,  tne  spleen,  the  kidneys,  an3 
the  stomacL  He  appears,  however,  to  have  been  unaware 
of  the  distinction  of  duodenum  or  twelve-inck  bowel, 
already  admitted  by  Herophilus,  and  represents  the  stomach 
as  directly  connected  by  means  of  the  pylonu  with  the 
J^untem  or  upper  part  of  the  small  intestina 

The  7th  and  8th  books,  which  are  devoted  to  the 
consideration  of  those  diseases  which  are  treated  by  manual 
operation,  contain  sundry  anatomical  notices  necessary  to 
explain  the  nature  of  the  diseases  or  mode  of  treatmenL 
Of  these,  indeed,  the  merit  is  unequal;  and  it  is  not 
wonderful  that  the  ignorance  of  the  day  prevented  Gels  as 
from  understanding  rightly  the  mechanism  of  the  pathology 
of  hernia.  He  appears,  however,  to  have  formed  a 
tolerably  just  idea  of  the  mode  of  cutting,  into  the  urinary 
bladder ;  and  even  his  obstetrical  instructions  show  th^t 
his  knowledge  of  the  uterus,  vagina,  and  appendages  was 
not  coptemptible.  It  is  in  osteology,  however,  that  the 
information  of  Celsus  is  chiefly  conspicuous.  He  enume- 
rates the  sutures  and  several  of  the  holes  of  the  cranium, 
and  describes  at  great  length  the  superior  and  inferior 
maxillary  bones  and  the  teeth.  With  a  good  deal  of  care 
he  describes  the  vertebras  and  (he  ribe,  and  gives  very 
briefly  the  situation'  and  shape  of  the  scapula^  humer-M, 
radius,  and  u/no,  and  even -of  the  carpal  and  metacarpal 
bones,  and  then  of  the  difierent  bones  of  the  pelvis  and 
lower  extremities.  He  had  formed  a  just  idea  of  the 
articular  connections,  and  is  desirous  to  impress  the  fact 
that  none  is  formed  without  cartilage.  From  his  moDtion 
of  many  minute  holes  (mtdta  et  ienuia  foramina\  in  the 
recess  of  the  nasal  cavities,  it  is  evident  that  he  was 
acquainted  with  the  perforated  plate  of  the  ethmoid  bone ; 
and  from  saying  that  the  straight  pert  of  the  auditory 
canal  becomes  ilexuous,  and  terminates  in  numerous  minute 
cavities  (muUa  et  tenuia /(yranUna  didudtur),  it  is  inferred 
by  Portal  that  he  knew  the  semicircular  canaJs. 

Though  the  writings  of  Celsus  show  that  he  cultivated 
anatomical  knowledge,  it  does  not  appear  that  the  science 
was  much  studied  by  the  Romans ;  and  there  ia  reason  to 
believe  that,  after  the  decay  of  the  school  of  Aiexandna, 
it  languished  in  neglect  and  obscurity.  It  is  at  least 
certain  that  the  appearance  of  Mariuus  during  the  reign  of 
Nero  IS  mentioned  by  authors  as  an  era  remarkable  fc 
anatomical  inquiry,  and  that  this  person  is  distinguished 
by  Galen  as  the  restorer  of  a  branch  of  knowledge  whidi 
had  been  before  him  suffered  to  fall  into  nndeserred 
neglect  From  Galen  also  we  learn  that  Marinas  gave  an 
accurate  account  of  the  muscles,  that  he  studied  particularly 
the  glands,  and  (hat  he  discovered  those  of  the. mesentery. 
He  fixed  the  number  of  nerves  at  seven ;  he  observed  the 
palatine  nerves,  which  he  rated  as  the  fourth  pair ;  and 
described  as  the  fifth  the  auditory  and  facial,  which  he 
regards  as  one  pair,  and  the  hypoglossal  as  the  sixth. 

Not  long  after  Marinus  appeared  Ruffns  of  Ephesus,  a  Bcf ^ 
Greek  physician,  who  in  the  reign  of  Trajan  was  much 
attached  to  physiology,  and  as  a  means  of  culthrsting  this 
science  studied  Comparative  Anatomy,  and  made  sondiy 
experiments  on  living  animals.  Of  the  anatomical  writings 
of  this  author  there  remains  oiily  a  list  or-  catalogue  of 
names  of  different  regions  and  parts  of  the  animal  body. 
He  appears,  however,  to'  have  directed  attention  particu- 
larly to  the  tortuous  course  of  the  uterine  vessels,  and  to 
have  recognised  even  at  this  early  period  the  Fallopian 
tube.  He  distinguishes  the  nerves  into  those  of  sensation 
and  those  of  motion.  He  knew  the  recurrent  nerve.  Hi« 
name  is  further  associated  with  the  ancient  experiment  of 
compressing  in  the  situation  of  the  carotid  arteries  the 
pneumogastric  nerve,  and  thereby  inducing  insensibility 
and  loss  of  voice. 

Of  all  the  authors  of  antiquity,  however,  none  poasesses 
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80  just  a  claim  to  the  ^tle  of  anatomist  as  Claudius  Qaleuos, 
the  celebrated  pfayaician  ot  Peigamus,  who  was  bom  about 
the  130th  year  of  the  Christian  era,  and  lived  under  the 
reigns  of  Hadrian,  the  Antonines,  Commodus,  and  Severus. 
He  was  trained  by  his  father  Nicon  (whose  memory  iie 
embalms  as  an  eminent  mathematician,  architect,  and 
astronomer)  in  all  the  learning  of  the  day,  and  initiated 
particularly  into  the  mysteries  of  the  Aristotelian  philo- 
aophy.  In  an  order  somewhat  wnimsical  he  afterwards 
studied  philesophyfittccessively  in  the  schools  of  the  Stoics, 
the  Academics,  the  Peripatetics,  and  the  Epicureans.  When 
he  was  seventeen  years  of  age,  his  father,  he  informs  us,  was 
admonished  by  a  drea^  to  devote  his  son  to  the  study  of 
medicine;  but  it  was  fully  two  years  after  that  Qalen 
entered  on  this  pursuit,  under  the  auspices  of  an  instructor 
whose  name  iie  has  thought  'proper  to  conceal  Shortly 
after  he  betook  himself  to  the  study  of  anatomy  under 
Satyrus,  a  pupil  of  Quintus,  and  of  medicine  tmder  Stra- 
tonicus,  a  Hippoeiatic  physician,  and  iEschrion,  an  empiric 
He  had  scarcely  attained  the  age  of  twenty  when  lie  had 
occasion  to  deplore  the  loss  of  the  first  and  most  affectionate 
guide  of  his  studies.;  and  soon  after  he  proceeded  to 
Smyrna  to  obtain  the  anatomical  instructions  of  Pelops, 
who,  though  mystified  by  som^  of  the  errors  of  Hippocrates, 
is  commemorated  by  his  pupil  as  a  skilful  anatomist. 
After  this  he  appears  to  have  visited  various  cities  dis- 
tinguished* for  philosophical  or  medical  teachers;  and, 
finally,  to  have  gone  to .  Alexandria  with  the  view  of 
cultivating  more  accurately  and  intimately  the  study  of 
anatomy  unddr  Heradianus.  Here  he  remained  till  his 
twenty-eighth  year,  when  he  regarded  lumself  as  possessed 
of  all  the  knowledge  then  attainable  through  the  meditjin 
of  teachers.  He  now  returned  to,  Peigaipus  to  exercise 
the  art  which  he  had  so  anidously^stndied,  and  received, 
in  his  twenty-ninth  year,  an  unequivocal  testimony  of  the 
confidence  which  his  fellow-dtizens  reposed' in  his  skill,  by 
being  intrusted  with  the  treatment  of  the  wounded  gladia^ 
tors ;  and  in  this  capacity  he  is  said  tP  have  treated  wounds 
'with  success  which  were  fatal  under  former  treatment  A 
seditious  tumult  appears  to  havr  caused  him  to  form  the 
resolution  of  quitting  Pergamus  and  proceeding  to  Rome,  at 
the  age  of  thirty-two.  Here,  however,  he  remained  only  five 
years ;  and  returning  once  more  to  Pergamus,  after  travelling 
for  some  time,  finally  settled  in  Rome  as  physician  to  the 
Emperor  Commodus.  The  anatomical  writings  ascribed  to 
Galen,  which  are  numerous,  are  to  be  viewed  not  merely 
as  the  result  of  personal  research  and  information,  btit  as 
the  common  depoaitozy  of  the  anatomical  knowledge  of 
the  day,  and  as  combining  all  that  be  had  learnt  from  the 
several  teachers  under  whom  he  successively  studied  with 
whatever  personal  investigation  enabled  him  to  acquire. 
It  is  on  this  account  not  always-  easy  to  distinguish  what 
Galen  had  himself  ascertained  by  personal  research  from 
that  which  was  known  by  other  anatomists.  This,  however, 
though  of  moment  to  the  history  of  Galen  as  an  anatomist, 
is  of  little  consequence  to  the  science  itself ;  and  from  the 
anatomiobl  remains  of  this  author  a  pretty  just  idea  may 
be  formed  both  of  the  progress  and  of  the  actual  state  of 
the  science  at  that  time. 

The  osteology  of  Galen  is  undoubtedly  the  most  perfect 
of  the  departments  of  the  anatomy  of  the  ancients.  He 
names  and  distinguishes  the  bones  and  sutures  of  the 
cranium  nearly  in  the  same  manner  as  at  present  Thus, 
he  notices  the  quadrilateral  shape  of  the  parietal  bones ; 
he  distinguishes  the  squamous,  the  styloid,  the  mastoid, 
and  the  petrous  portions  of  the  temporal  bones ;  and  he 
remarks  the  peculiar  situation  and  shape  of  the  sphenoid 
bone.  Gf  the  ethmoid,  which  he  omits  at  first,  he  after- 
wards speaks  more  at  large  in  another  treatise.  The  malar 
he  notices  under  the  name  of  zygomatic  bone ;  and  He 


describes  at  length  the  upper  maxillary  and  nasal  bonea^ 
and  the  connection  of  the  former  with  the  sphenoid.  He 
gives  the  first  clear  account  of  the  number  and  situatioD 
of  the  vertebrae,  which  he  divides  into  cervical,  doncU,  and 
lumbar,  and  distinguishes  from  the  siBLcrum  and  coccyx. 
Under  the  head  Bona  of  the  Thorax,  he  enumerates  the 
sternum,  the  ribs  (al  vKevpal),  and  the  dorsal  vertebne,  the 
connection  of  which  with  the  former  he  designates  as  a 
variety  of  diarthrona.  The  description  of  the  bones  of  the 
extremities  and  their  articulations  concludes  thetr^tise. 

Though  in  myology  Galen  appears  to  less  advantage 
/than  in  osteology,  he  nevertheless  had  carried  this  part  of 
anatomical  knowledge  to  greater  perfection  than  any  of  his 
predecessors.  ,He  describes  a  frontal  muscle,  the  six 
muscles  of  the  ejp,  and  a  seventh  proper  to  <»itm^1« ;  ^ 
muscle  to  each  ala  nadt  four  muscles  of  the  lips,  the  thin 
cutaneous  muscle  of  tiie  neck,  whiph  he  first  termed 
plcUysma  myoides,  or  muscular  expansion,  two  muscles  of 
the  eyelids,  and  four  pairs  of  muscles  of  the  lowor  jaw — the 
temporal  to  raise,  the  masseter  to  'draw  to  one  side,  and 
two  depressors,  corresponding  to  the  digastric  and  internal 
pterygoid  muscles.  After  speaking  of  the  muscles  which 
move  the  head  and  the  scapula,  he  adverts  to  those  by 
which  the  windpipe  is  .opened  and  shut,  and  the  intrinsic 
or  proper  muscles  of  the  larynx  and  hyoid  bone.  Then 
follow  those  of  the  tongue,  pharynx,  and  neck,  those  of  the 
upper  extremities^  the  trunk,  and  the  lower  extremities 
successively;  and  in  the  course  of  this  description  he 
swerves  so  Httle  from  the  actual  facts  that  most  of  the 
names  by  which  he  distinguishes  the  principal  musclea 
have  been  retained  by  the  best  modem  anatomists.  It  is 
chiefly  in  the  minute  account  of  these  organs,  and  especiaUy 
in  reference  to  the  minuter  muscles^  that  he  appears 
inferior  to  the  modems. 

The  angiological  knowledge  of  Qalen,  though  vitiated 
by  the  erroneous  physiology  of  the  times  and  ignorance  of 
the, separate  uses  of  the  arteries  and  veins,  exhibits,  never- 
theless, some  accurate  facts  which  show  the  diligence  of 
the  author  in  dissection.  Though,  in  opposition  to  the 
opinions  of  Praxagoraa  and  Erasistratns,  he  proved  that 
the  arteries  in  the  living  animal  contain  not  air  but  blood, 
it  does  not  appear  to  have  occurred  to  him  to  determine  in 
whai  direction  the  blood  flows,  or  whether  it  was  movable 
or  stationary.  Representing  the  left  ventricle  of  the  heart 
as  the  common  origin  of  all  the  arteries,  though  he  is 
misled  by  the  pulmonary  artery,  he  nevertheless  traces  the 
distribution  of  the  branches  of  the  aorta  with  some  accuracy. 
The  vena  azyffoa  also,  and  the  jugular  veins,  have  contri- 
buted to  add  to  the  confusion  of  his  description,  and  to 
render  his  ahgiology  the  most  imperfect  of  his  works. 

-In  neurology  we  find  him  to  be  the  author  of  the  dogma 
that  the  brain  is  the  origin  of  the  nerves  of  sensation,  and 
the  spinal  chord  of  those  of  motion  ;  and  he  distinguishes 
the  former  from  the  latter  by  their  greater  softness  or  less 
consistence.  Though  he  admits  only  seven  cerebral  pairs, 
he  has  the  merit  of  distinguishing  and  tracing  the  distril^u- 
tion  of  the  greater  part  of  both  classes  of  nerves  with  great 
accuracy.  His  description  of  the  brain  is  derived  from 
dissection  of  the  lower  animals,  and  his  distinctions  of  the 
several  parts  of  the  organ  have  been  retained  by  modem 
anatomists.  His  mode  of  demonstrating  this  organ,  which 
indeed  is  clearly  described,  consists  of  five  different  steps. 
In  the  first  the  bisecting  memlnnne — i.e.  the  falx  (jMiviyi 
Ztx^oiioxkra)-^  and  the  connecting  blood-vessels  are  removed ; 
and  the  dissector,  commencing  at  the  anterior  extremity 
of  the  great  fissure,  separates  &e  hemispheres  gently  as  far 
as  the  toreular,  and  exposes  a  smooth  surface  (rrjv  x^f>^ 
rvXxoBri  mo?  cZo'ay),  the  mesolobe  of  the  moderns,  or  the 
middle  band.  In  the  second  he  exposes  by  successive  sections 
the.  ventricles,  the  choroid  plexus,  and  the  middle  partition. 
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The  third  exhibits  the  piueal  body  (o-w/ia  iccuf octScs)  or 
conarium,  concealed  by  s  membroue  with  numerous  veins, 
meaning  that  part  of  the  plexus  which  is  now  known 
by  the  name  of  velum  tTUerpontunif  and  a  complete  view 
of  the  Tentricles.  The  fourth  unfolds  the  third  ventricle 
(rts  aXXij  rpirfi  icocXui),  the  communication  between  the 
two  lateral  ones,  the  arch-like  body  (<rbjfia  ^roAiSociSc?) 
fornix^  and  the  passage  from  the  third  to  the  fourth 
ventricle.  In  the  fifth  he  gives  an  accurate  description  of 
the  relations  of  the  third  and  fourth  ventricle,  of  the 
sitaatiod  of  the  two  pairs  of  eminences,  ntUet  (vAovra)  and 
teties  {^vi»Ia  or  op\€Vi\  the  scolecoid  or  worm-uke  process, 
ai^terior  and  posterior^  and  lastly  the  linear  f unow,  called 
by  HeKphUns  ealcaMU  scriptoriui. 

In  t}e  acGonnt  of  the  thoracic  organs  equal  accuracy 
may  be  recognised.  He  distinguishes  the  pleura  by  the 
name  of  indosing  membrane  (V^  {mCtoinkf  membrana 
tuccinffou),  and  remaiks  its  similitude  in  structure  to  that 
of  the  peritoneum,  and  the  covering  which  it  affords  to  all 
the  oxgans.  The  pericardium  also  he  describes  as  a  membran- 
ous sac  with  a  circular  basis  corresponding  to  the  base  of 
the  heart,  and  a  conical  apex ;  and  after  an  account  of  the 
tunics  oT  the  arteries  and  veins,  he  speaks  shortly  of  the 
lung,  and  more  at  length  of  the  heart,  which,  howaver,  he 
takes  eoo^e  pains  to  prove  not  to  be  muscular,  because  it  is 
harder,  its  fibres  are  differenUy^ananged,  and  its  action- is 
incessant^  whereas  that  of  muscle  alternates  with  the  state 
of  rest ;  he  gives  a  good  account  of  the  valves  and  of  the 
vessels ;  and  notices  espedallyihe  bony  ring  formed  in  the 
heart  of  the  horse,  elephant,  and  other  huge  animals. 

The  description  of  the  abdominal  organs,  and  of  the 
kidneys  and  urinary  apparatus,  is  still  more  minute,  and 
in  general  accurate.  Our  limits,  however,  do  not  permit 
us  to  give  any  abstract  of  them ;  and  it  is  sufficient  in 
general  to  say  that  Galen  gives  correct  views  of  the 
arrangem^t  of  the  peritoneum  and  omentum,  and  distin- 
guishes accurately  the  several  divisions  of  the  alimentary 
canal  and  its  component  tissuea.  In  the  liver,  whicli  he 
allows  to  receive  an  envelope  from  the  peritoneum,  he 
admits,  in  imitation  of  Erasistratus,  a  proper  substance  or 
parenchyma^  interposed  between  the  vessels,  and  capable 
of  removal  by  suitable  dissection.  His  description  of  the 
organs  of  generation  is  rather  brief,  and  is,  like  most  of  his 
atatomical  sketches,  too  much  blended  with  physiological 
dogmas. 

This  short  sketch  may  communicate  some  idea  of  the 
condition  of  anatomical  knowledge  in  the  days  of  Galen, 
who  indeed  is  justly  entitled  to  the  character  of  rectifying 
and  digesting,  if  not  of  creating,  'the  science  of  anatomy 
among  the  ancients.  Though  evidently  confined,  perhaps 
entirely  by  the  circumstances  of  the  times,  to  the  dissection. 
pf  brute  animals,  so  indefatigable  and  judicious  was  he  in 
the  mode  of  aoquiritig  knowledge,  that  many  of  his  names 
and  distinctions  are  still  retained  with  advantage  in  the 
writings  of  the  modems.  Galen  was  a  practical  anatomist, 
and  not  only  describes  the  organs  of  the  animal  body  from 
actual  dissection^  but  gives  ample  instructions  for  the 
proper  mode  of  exposition.  His  language  ii  in  general 
clear,  his  style  as  correct  as  in  most  of  the  authors  of 
the  same  period,  and  his  manner  is  animated.  Few 
passages  in  early  .science  are  indeed  so  interesting  as  the 
description  of  the  process  for  demonstrating  the  brain  and 
other  internal  organs  which  is  given  by  this  patient  and 
anthusiastio  obs^er  of  nature.  To  sotne  it  may  appear 
ebsurd  to  speak  of  anything  like  good  anatomical  descrip- 
tien  in  an  author  who  writes  in  the  Greek  language,  or 
anything  like  an  interesting  and  correct  manner  in  a 
writer  who  flourished  at  a  period  when  taste  was  depraved 
or  extinct  and  literature  corrupted, — ^when  the  philosophy 
of  Antoninus  and  the  tnild  virtues  of  Aurelius  ooaM  do 


little  to  soften  the  iron  sway  of  Lucius  Yenia  and  Com- 
modus;  but  the  habit  of  faithful  observation  in  Galea 
seems  to  have  been  so  powerful  that,  in  the  desaipFtion  c^ 
materia]  objects,  his  genius  invariably  lisea  above  the 
circumstances  of  his  age.  Though  not  so  directly  con- 
nected with  this  subject,  it  is  nfeverthdess  proper  to 
mention  that  he  appears  to  have  been  the  first  anatomist 
who  can  be  said,  on  authentic  grounds,  to  have  attempted 
to  discover  the  uses  of  organs  by  vivisection  and  experi- 
ments on  living  animals.  In  this  manner  he  aacertaixied 
^the  position  and  demonstrated  the  action  of  the  heart ;  and 
he  mentions  two  instances  in  ^hlch,  in  oonsequenoeof  d^ease 
or  injury,  he  had  an  opportunity  of  obeerving  the  motions 
of  this  organ  in  tiie  human  body.  In  short,  without  enlogis- 
ing  an  ancient  author  at  the  expense  of  critical  justioe,  or 
commending  his  anatomical  descriptions  as  sapenot  to  those 
of  the  modems,  it  must  be  admitted-  that  the  anatomical 
writings  of  the  physician  of  Peigamus  form  ft  remarkable 
era  in  the  history  of  the  science ;  and  that  by  diligence  in 
dissectiod  and  accuracy  in  description  he  gave  the  acknce 
a  degree  of  importance  and  stability  whi<£  it  has  retained 
through  the  lapse  of  many  centuries. 

The  death  of  Galen,  which  took  place  at  Peigsnms  in 
the  ninetieth  year  of  his  age  and  the  193d  of  the  GhiiBtian 
era,  may  be  regarded  as  the  downfall  of  anatomy  in  aadent 
times.  After  this  period  we  recognise  only  two  names  cf 
any  celebrity  in  tiie  history  of  the  ecienee-^-^those  cf 
Soranus  and  Oribasiu8»  with  tiie  more  obacnre  ones  cf 
Meletius  and  Theophilus,  the  latter  the  chief  of  the 
imperial  guard  of  Heraclius. 

Soranus,  who  was  an  Epheeian,  and  flourished  under 
the  emperors  Trajan  and  Hadrian,  distinguished  himself 
l>y  his  researches  on  the  female  organs  of  generation.  He 
appears  to  have  dissected  the  human  subject;  and  this 
perhaps  is  one  reason  why  his  descriptions  of  tiliese  parts 
are  more  copious  and  more  accurate  than  those  of  Giaks, 
who  derived  his  knowledge  from  the  bodies  of  the  lower 
animals.  He  denies  the  existence  of  the  hymen,  bi:t 
describes  accurately  the  clitoris.  Soranus  the  anatcnnist 
must  be  distinguished  from  the  physician  of  that  nane. 
who  was  also  a  native  of  Ephesus. 

Oribaaius,  who  was  bom  at  Peigamus,  is  said  to  have  0-:> 
been  at  once  the  friend  and  physician  of  the  Enappesct 
Julian,  and   to    have  contributed  to   the   cHevatioQ  cf^:':- 
that  apostate  to  the  imperial  throne.     For  this  he  appesxs 
to  have  sufl'ered  the  punishment  of  a  temporary  exile 
under  Yalens  and  Yalentinian ;  but  was  soon  recalled,  and 
lived  in  great  honour  till  the  period  of  his  death.    By 
Le  Clerc,  Oribasius  is  regarded  as  a  compiler ;  and  indeed  :^: 
his  anatomical  writings  bear  so  close  a  oorreepondence  with 
those  of  Galen  that  the  character  is  not  altogether  ground- 
less.   In  various  points,  nevertheless,  he  hu  rendered  the 
Galenian  anatomy  more  accurate ;  and  he  has  distinguished 
himself  by  a  good  account  of  the  salivary  glands,  which 
were  overlook^  by  Galen. 

To  the  same  period  generally  is  referred  the  Anatomical 
Introduction  of  an  anonymous  author,  first  published  b 
1618  by  Lauremberg,  and  more  recently  by  Bernard.  It 
ia  to  be  regarded  as  a  compilation  formed  on  the  model  cf 
Galen  and  Oribasius.  The  same,  character  is  applicable  to 
the  treatises  of  Meletius  and  Theophilus. 

The  decline  indicated  by  these  languid  efforts  soon  sonk 
into  a  state  of  total  inactivity;  and  the  nnsettled  state 
of  society  daring  the  latter  ages  of  the  Roman  emjHre 
was  extremely  unfavourable  to  the  successful  coltivation 
of  science.  The  sanguinary  conflicts  in  which  the  aooihers 
countries  of  Europe  were  repeatedly  engaged  wiA  their 
northern  neighbours,  between  the  second  and  eightili  ees- 
turies,  tended  gradually  to  estrange  their  minds  from 
scimtific  pursuits  ;  and  the  hordes  of  barbezians  by  which 
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the  Romaa  empire  was  latterly  OTemin,  while  they  urged 
them  to  die  necessity  of  making  hostile  resistance,  and 
adopting  means  of  self-defence,  introduced  such  habits  of 
ignorance  and  barbansm,  that  science  was  almost  univer- 
gally  forgotten.  While  the  art  of  healing  was  professed 
unly  by  some  few  ecclesiastics  or  by  itinerant  practitioners, 
anatomy  was  utterly  neglected ;  and  no  name  of  anatomical 
celebrity  occurs  to  diversify  the  long  and  uninteresting 
period  commonly  distinguished  as  the  Dark  Ages. 

Anatomical  learning,  thus  neglected  by  European  oAtions, 
is  believed  to  have  received  a  temporary ,  cultivation  from 
"*  the  Asiatics.  Of  these,  several  nomacLic  tribe8,lcnown  to 
Europeans  under  the  general  denomination  of  Arabs  and 
Saracens,  had  gradually  coalesced  under  various  leaders ; 
and  by  their  habits  of  endurance,  as  well  as  of  enthusiastic 
valour  in  successive  expeditions  against  the  eastern  division 
of  the  Roman  empire,  had  acquired  such  militsiy  reputation 
as  to  render  them  formidable  wherever,  they  appeared. 
After  a  century  and  a  half  of  foreign  warfaire  .or  internal 
animosity,  under  the  successive  dynasties  of  ..the  Ommiads 
and  Abbassides,  in  which  the  propagation  of  Islamism  was 
the  pretext  for  the  extinction  of  lesiniing  and  civilisatson, 
and  the  most  remorseless  system  of  rapine  and  destruction, 
the  Saracens  began,  under  the  latter  dynasty  of  princes,  to 
recogniscr  the  value  of  science,  and  especially  of  that  whjch 
prolongs  life,  heals  disease,  and  alleviates'  the  pain  of 
wounds  and  injuries.  The  oaliph  Almansor  combined  with 
his  official  knowledge  of  Moslem  law  the  siiccessful  cultiva- 
tion of  astronomy;  but  to  his  grandson  Almamun,  the 
seventh  prince  of  the  line  of  the  Abbassides,  belongs  the 
merit  of  undertaking  to  render  his  subjects  philosophezs  and 
physicians.  By  the  directions  of  this  pciiice  the  works  of 
the  Qreek  and  Roman  aut^iors  were  translated  into  Arabic ; 
and  the  favour,  and  munificence  with  ifhich  literature  and 
its  professors  were  "patronised  speedily  raised  a  succession 
of  learned  Arabians.  The  residue  of  ^e  rival  family  of 
the  Ommiads,  already  settled  in  Spain,  was  prompted  by 
motives  of  rivalry  or  honourable  ambition  to  adopt  the 
eame  course ;  and  while  the  academy,  hospitalSi  and  library 
of  Baghdad  bore  testimony  to  the  zeal  and'  liberality  of  the 
Abbassides,  the  munificence  of  the  Ommiades  waa  not  less 
conspicuous  in  the  literary  institutions  of  CordovB^  Seville, 
and  Toledo. 

Notwithstanding  the  efforts  -  of  the  Arabian  princes, 
however,  and  the  diligence  of  the  Arabian  physicians,  little 
was  done  for  anatomy,  and  the  science  made  no  substantial 
acquisition.  The  Koran  denounces  as  unclean  the  per- 
eon  who  touches  a  corpse;  the  rules  of  Islamism  forbid 
dissection  ;  and  whatever  their  instructors  taught  was 
borrowed^from  the  Qreek&  Abu-Bekr  Al-Rasi,  Abu-Ali 
Ibn-Sina^  Abul-Cassem,  and  Abu-Walid  IburEoshd,  the 
Rhazes,  Avicenna,  Abulcaais,  and  Averrhoes  of  European 
authors,  are  their  inoet  celebrated  names  in  medicine ;  yet 
to  none  of  these  can  the  historian  with  justice  ascribe  any 
anatomical  merit  Al-Rasi  has  indeed  left  descriptions  of 
the  eye,  of  the  ear  and  its  meatus,  and  of  the  heart ;  and 
Ibn-Sina,  Abul-Cassem,  and  Ibn-Roshd  give  anatomical 
descriptions  of  the  parts  of  the  human  body.  But  of  these 
the  general  character  is,  that  they  are  copies  from  Galen, 
sometimes  not  very  just;  and  in  all  instances  mystified 
with  a  large  proportion  of  the  fanciful  and  absurd  imagery 
aad  inflated  style  of  the  Arabian  writers.  The  &iet 
reason  of  their  obtaining  a  place  in  anatomical  history  is, . 
that  by  the  influence  which  their  medical  authority  enabled 
them  to  exercise  in  the  European  schools,  the  nomenclature 
which  they  employed  was  adopted  by  European  anatomists, 
and  continued  till  the  revival  of  ancient  learning  restored 
the  original  nomenclature  of  the  Greek  physicians.  Thus, 
t^e  cemi,  or  nape  of  the  neck,  is  nucha;  the  oesophagus 
18  meri:  the  umbilical  region  is  rumen  or  eumac ;  the 


abdomen  Is  myraeh;  the  peritoneum  ia  siphac;  and  the 
omentum)  sirbui. 

From  the  general  charactei  now  given  justice  requires 
that  we  except  Abdallatif,  the  annaUst  of  Egyptian 
affairs.  This  author,  who  maintajnfl  that  it  is  impossible 
to  learn  anatomy  from  boojks,  and  that  the  authority  of 
Galen  must  yield  to  personal  inspection^  informs  us  that ' 
the  Moslem  doctors  did  not  neglect  opportonities  of  study* 
ing  the  bones  of  the  human. b^y.  in  cei^etoies;  and  that 
he  himself,  by  once  examining  a  collection  of  bones  in  this 
manner,,  ascertained  that  the  lower  jaw.  is  formed  of  one 
piece;  iha,%  the  eacnim,  though  sometimes  composed  of 
several,  is  most  generalfy  of  one ;  «nd  that  Galen  is 
mistaken  when  he  asserts  that  these  bones  are  not  single,' 

The  era  of  Saracen  1  laming  extends  to  the  1 3th  century ;  Schoo)  of 
and  after  this  we  begiji  to  approach'  happier  timesi  The  Bologoa.  . 
university  of  Bologna,  which,  as  a  school  of  literature  and 
laWf-was  already  c»leb:  ited  in  the  twelfth  century,  became, 
inJike'Oonrse  of  the  fcllowing  one,  not  less  distinguished 
for  its  medical  teachers.  Though  the  misgovemment  of  1223-21: 
the  municipal  rulers  of  Bologna  had  disgusted  both  teachers 
and  studeiits,  and  given  rise  to  the  foundation  of  similar 
institutions  in  Padua  and  Naplee,^-«nd  though  the  school 
of  Salerno,  in  the  territory  of  the  latter,  was  still  in  high  1241-71*' 
repute, — it  appears,  from  the  testimony  of  Sarti,  that 
medicine  was  in  the  highest  esteem  in  Bologna,  and  that 
it  was  in  such  perfection  as  'to  require  a  division  of  its 
professors  into  physicians,  surgeons,  physicians  for  wounds, 
barber-surgeons,  oculists,  and  even  some  others.  Notwith- 
standing these  indications  of  riefinement,  however,  anatomy 
was  manifestly  cultivated  rather  as  an  appendage  Of  surgery 
than  a  branch  of  medical  science ;  and,  according  to  the 
testimony  of  Guy  de  Chauliac,  the  cultivation  of  anatomical 
knowledge  was  confined  to  Rogers  Roland,  Jamerio,  Bruno, 
and  Lanhanc ;  and  (his  they  borrowed  chiefly  from  Galen. 

In  this  statp  matters  appear  to  have  proceeded'  with  the ' 
medical  school  of  Bologna  till  the  commencement  of  the 
fourteenth  century,  when  the  circumstance  of  possessing  a 
teacher  of  originafity  enabled  this  university  t6  be  the 
agent  of  as  great  an  improvement  in  medical  science  as  she 
hid  already  effected  in  jurisprudence  This  era,  indeed,  is 
distinguished  for  the  appearance  of  Mondino,  under  whose  Mondina 
zealous  cultivation  the  science  first  began  to  rise  from  the 
'ashes  in  which  it  had  been  buried.  This  father  of  modem 
anatomy,  who  taught  in  Bologna  about  the  year  1315, 
quickly  drew  the  curiosity  of  the  m^cal  profession  by 
well-ordered  demonstrations  of  the  different  parts  of  the 
human  body.  In  1315  he  dissected  and  demonstrated  the 
parts  of  the  human  body  in  two  female  subjects ;  and  in 
the  course  of  the  following  year  he  accomplished  the  same 
task  on  the  person  of  a  single  femal&  But  while  he  seems 
to  have  had  sufficient  original  force  of  intellect  to  direct 
hi^  own  route,  Riolan  accuses  him  of  copying  Galen ;  and 
it  Is  certain  that  his  descriptions  are  corrupted  by  the 
barbarous  leaven  of  the  Arabian  schools,  and  his  Latin 
defaced  by  the  exotic  nomenclature  of  Ibn-Sina  and  Al- 
RasL     He  died,  according  to  Tiraboschi,  in  1325. 

Mondino  divides  the  body  into  three  cavities  (ventres)^ 
the  upper  containing  the  animal  members,  as  the  head,  the 
lower  containing  the  natural  members,  and  the  middle 
containing  the  spiritual  members.  He  first  describes  the 
anatomy  c^  the  lower  cavity  or  the  abdomen,  then  proceeds 
to  the  middle  or  thoracic  organs,  and  concludes  with  the 
upper,  comprising  the  head  and  its  contents  and  append^ 
ages.  Etis  general  manner  is  to  notice  shortly  the  situation 
and  shape  or  distribution  of  textures  or  membranes,  and 
then  to  mention  the  disorders  to  which  they  are  subject 
The  peritoneum  he  describes  under  the  name-  of  siphac,  in 
imitation  of  the  Arabians,  the  omentum  under  that  ol 
tirhus,  and  the  mesentery  or  .eucharus  as  distinct  from. 
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botb.  In  8i>eakii>g  of  the  intestines  be  treats  first  of 
the  rectum,  then  the  eolon,  the  left  or  signioid  flexure  of 
which»  ss  weU  ss  the  trans verae  arch  and  its  connectioD 
with  til* stomach,  he  particularly  remarks  ;  then  the  cacom 
or  fMnontins,  after  this  the  small  intestines  in  general 
under  the  heads  of  ileum  and  jejunum,  and  latterly  the 
duodenum,  making  in  all  six  bowels.  The  b'ver  and  its 
vessels  are  minutely,  if  not  accurately,  examined ;  and  the 
cava,  under  the  r|nme  MtVu,  a  corruption  from  the  Greek 
KotXif,  is  treated  at  length,  with  the  enuilgents  and  kidneys. 
His  anatomy  of  the  heart  is  wonderfuUy  accurate ;  and  it 
is  a  remarkable  fact,  which  seems  to  be  omitted  by  aU 
subsequent  authors,  that  his  description  contains  the  nidi- 
'ments  of- the  circtilutitm  of  the  blood.  "Posted  vero 
▼ersus  pulmonem  est  aliud  orifknum  vena  artorialis,  qu89 
portal  snnguinem  ad  pulmonem  a  corde ;  quia  cum  pulmo 
doserviat  cordi  secundum  moduro  dictum,  ut  ei  recompenset, 
oor  ei  tmnamittu  sanguinem  per  banc  venam,  quaa  vocatur 
▼cna  artenalis  \  est  vena,  quia  portat  sanguinem,  et  aiterialia, 
qtiia  habet  duas  tunicas  ;  et  habet  duas  tunicas,  primo 
quia  vadit  ad  roembruro  quod  existit  in  oontinuo  mota,  ^ 
secQodo  quia  portat  sanguinem  valde  subtilem  «t  cholerv- 
GOxxxJ^  The  merit  of  these  distinctions,  however,  he  after- 
wards destroys  by  repeating  the  old  assertion  that  the  left 
ventricle  ought  to  contain  spirit  or  air,  which  it  generates 
from  the  blood.  His  osteology  of  the  skull  b  erroneou& 
In  his  account  of  the  cerebml  membranes,  though  short,  he 
notices  the  principal  characters  of  the  dura  mater.  He 
describes  shortly  the  kteral  ventricles,  with  their  anterior 
and  posterior  eomua,  and  the  choroid  plexus  as  a  blood-red 
substance  like  a  long  womL  Ue  then  speaHs  of  the  third 
or  middle  ventricle,  and  one  posterior,  which  seema  to 
correspond  with  the  fourth  ;  and  describes  the  infundibulum 
under  the  names  of  lacuna  and  emhoUm,  In  the  base  of 
the  organ  he  remarks,  first,  two  mammiUaiy  caruncles,  the 
optic  nerves,  which  he  reckons  the  first  pair ;  the  oculo- 
muscular,  which  he  accounts  the  second  ;  the  third,  which 
appears  to  be  the  sixth  of  the  modems )  the  fourth ;  the 
fifth,  evidently  the  seventh  ;  a  sixth,  the  nervu9  vagu$ ; 
and  a  seventh,  which  is  the  ninth  of  the  modems.  ^  Not- 
withstanding the  misrepresentations  into  which  thb  eafly 
anatomist  was  betrayed,  his  book  b  valuable,  and  has  been 
illustrated  b^  the  successive  commentaries  of  Achillini, 
Berenger,  and  Dryander. 
14B0  Matthew  de  Oradibns,  a  native  of  Oradi,  a  town  in 
Frioli,  near  Milan,  distii^mshed  himself  by  composing  a 
series  of  treatises  on  the  anatoiDy  of  various  parts  of  Uie 
human  body.  He  is  the  first  who  represents  the  ovaries 
of  the  fenuile  in  the  correct  light  io  which  they  wtfre 
subsequently  regarded  by  Steno. 

Objections  similar  to  those  already  urged  in  speaking  of 
Monctino  appty  to  another  eminent  anatomist  of  those 
1495,  times.  Qabriel  de  Zerbis,  who  flourished  at  Verona 
towards  the  oonclusioo  of  the  1 5th  century,  is  celebrated 
a9  the  antbor  of  a  system  in  which  he  is  obviously  more 
anxious  to  astonish  his  readers  by  the  wonders  of  a  verbose 
and  complicated  style  than  to  instract  by  precise  and  faithful 
description.  In  the  vanitjr  of  bis  heart  he  assumed  the 
title  of  Mfdicus  Tkeorictu  ;  but  though^  like  Mondino,  he 
derived  his  information  from  the  AilfeeetioD  of  the  hufflan 
subject,  he  is  not  entitled  to  the  olterrt  either  of  describing 
truly  or  of  adding  to  the  knowled^  pKViously  acquired. 
He  is  superior  to  Mondino,  hq^myor^  in  knowing  the 
olfactory  nerves. 
.\cMIlinL  Eminent. in  the  histoid  of  tbe.Wence,  and  more  distm^ 
.  463161  &  gujshed  than  any  of  this  age  du^  the*  historjr  of  cerebml 
anatomiy,  Alexander  AcluUini  <A  Bdogna,  the  pupil  and 
commentator  of  Mondino,  appeared  at  the  close  of  the  15th 
ccutuiy.  Ttiough  a  foUower'of  the  Arabian  school,  th6 
assiduity  wiih  which  be  cultivated  anatomy  has  rescued 


bis  name  from  the  inglorious  obscurity  in  wfaicli  the 
Arabian  doctors  have  in  general  slumbered.  He  « 
known  in  the  history  of  anatomical  discovery  as  the  first 
who  described  the  two  tympanal  bones,  termed  maiUm 
and  incus.  In  1  j03  he  showed  that  the  tarsus  consists  of 
seven  bones  ;  he  rediscovered  the  fornix  and  the  iufanat< 
bulum  ;  and  he  was  fortunate  enough  to  observe  the  coarse 
of  the  cerebral  cavities  into  the  inferior  camua,  sod  to 
remark  peculiarities  to  which  the  anatomists  of  a  futurs 
age  did  not  advert  He  mentions  the  orifices  of  the  ducti. 
afterwards  described  by  Wharton.  He  knew  the  ilet>-ccca> 
valve ;  and  his  description  of  the  duodenum,  ileum,  aiiO 
oolun  shows  that  he  was  better  acquainted  witli  the  site 
and  disposition  of  these  bowels  than  any  of  his  predecessois 
or  contemporaries. 

,Not  long  after,  the  science  boasts  of  one  of  its  mcotF-- 
distinguished  founders.  James  Berenger  of  Carpi,  in  th«  - 
Modenese  territory,  flourished  at  Bologns  at  the  beginni-ig 
of  the  16th  century.  In  the  annals  of  medidxie  h&  oaire 
will  be  remembered  not  onljr  as  the  most  lealooa  a:.d 
eminent  in  cnJtivating  the  anatomy  of  the  lioman  body, 
but  as  the  first  physician  who  was  fortunate  euougb  tc 
calm  the  alarms  of  Europe,  suffering  under  the  ravages  o< 
syphilis,  then.  i;8ging  with  uncontrollable  virulence.  Id 
the  former  character  he  surpassed  both  predecessors  and 
contemporaries ;  and  it  was  long  before*  the  aoatuuiisu  uf 
the  following  age  could,  boast  of  equaUing  him.  H:b 
assiduity  was  indefatigable ;  and  he  declares  tbst  he 
dissected  above  one  hundred  human  bodies.  He  is  the 
author  of  a  compendium,  of  severti  treatises  which  U 
names  Introductions  (Itta^ogoe),  and  of  oommentsrieB  or 
the  treatise  of  Mundino,  in  which  be  not  only  rectifies 
the  mistakes  of  that  anatomist,,  but  gives  minute  and  ia 
general  accurate  anatomical  descriptions. 

He  is  the  first  who  undertakes  a  systematic  Tiew  of  the 
several  textures  of  which  the  human  body  is  eomposed; 
and  in  a  preliminary  commentary  he  treats  soooesslvely  of 
the  anatomical  characters  and  properties  of  'Sat,  of  mem- 
brane in  general  (/xmnteu/tur);  of'flesh,  of  nerve,  of  willm  uf 
fibre  ( ^lum)f  of  ligament,  of  sinew  or  tendon,  and  of  mnscJc 
in  general.  *  He  &en  proceeds  to  describe  with  ooos  dualle 
precision  the  muscles  of  the  sbdumen,  and  lQusU|0Stes  thdf 
site  and  connectioos  by  woodcuts,  whicb»  though  rede, 
are  spirited,  and  show  that  anatomicsl  drawing  wss  in  t^t 
early  age  be^nning  to  be  understood.  In  his.scouuut  of  the 
peritoneum  he  admits  only  the  intestinal  divisioo  of  tbst 
membrane,  and  is  at  some  pains  to  prove  that  Oeotiiis^  who 
justly  admits  the  muscular  division  sko»  is  in  error.*  In 
his  account  of  the  intestines  he  is  the  first  who  mentions  the 
vermiform  process  of  the  cttcnm ;  he  remarka  the  yelki^ 
tint  communicated  to  the  duodenum  by  the  gall-bbdd«r; 
and  he  recognises  the  opening  of  the  common  bilisiy  duet 
into  the  duodenum  {quidam  ponu  portam  choUram).  In 
the  account  of  the  stomach  he  describes  the  several  tissues 
of  which  that  organ  is  composed,  and  which,  sfter  Almss- 
sor,  he  represents  to  be  three,  snd  a  fmuth  from  tie 
peritoneum  ;  and  afterwards  notices  the  rygig  of  its  villuos 
surface.  He  is  at  considerable  pains  to  explain  the  oc^ds 
of  generation  in  both  sexes,  and  gives  a  long  seoooot  s^f 
the  anatomy  of  the  foetus.  He  was  the  first  who  reooguised 
the  larger  proportional  size  of  the  chest  in  the  nude  thaa 
in  the  female,  and  conversely  the  {greater  capacity  of  tbe 
female  than  of  the  male  pelvis.  In  the  Urynx  he  dis- 
covered the  two  arytenoid  cartilages.  He  gives  the  fn^c 
good  description  of  the  thymus ;  distinguishes  the  obbqi  a 
situation  of  the  heart;  describes  the  pericardium,  sl'I 
maintains  the  uniform  presence  of  pericardial  liquor.  Bs 
then  describes  tbe  cavities  of  the  heart ;  but  perplexes  luxiv- 
self,  as  did  all  the  anatomists  of  that  age,  about  tbe  spirit 
supposed  to  be  coutained     The  aorta  he  properly  utukm 
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to  anse  from  tlie  left  Tentriclc ;  but  confuses  himself  with 
the  arteria  V€7ialis,  the  puhnonary  vein,  and  the  vena  arte- 
rialis^  the  puluionaiy  artery.  His  account  of  the  bcain  is 
better.  He  gives  a  minute  and  clear  account  of  the  vent- 
ricles, remarkiB  the  corpus  striaium^  ^ndi  has  the  sagacity 
to  perceive  that  the  choroid  plexus  consists  of  veins  and 
arteries  j  he  then -describes  the  middle  or  third  ventricle, 
the  infundibulum  or  lacuna  of  Mondino,  and  the  pituitary 
gland ;  jand  lastly,  the  passage  to  the  fourth  ventricle,  the 
conarium  or  pineal  gland,  and  the  fourth  or  posterior 
ventricle  itself,  the  relations  of  which  he  had  studied 
accurately.'  He  rectifies  the  mistake  of  Mondino  as  to  the 
olfactory  or  first  pair  of  nerves,  gives  a  good  account  of  the 
optic  and  others,'  and  is  entitled  to  the  praise  of  originality 
in  being  the  first  observer  who  contradicts^ the  fiction  of 
the  wonderful  net,  and  Indicates  the  jprincipal  divisions 
of  the  carotid  arteries.  He  enumerates  the  tunics  and 
humours  of  the  eye,  and  gives  an  account  of  the  internal 
ear,  in  which  he  notices  the  malleus  and  incus, 

Italy  long  retained  the  distinction  of  giving  birth  to 
the  first  eminent  anatomists  in  Europe,  and  the  glory  she 
acquii;ed  in 'the  names  of  Mondino,  Acl^llini,  Carpi,  and 
Massa,  was  destined  "to  become  more  conspicuous  in  the 
labours  of  Columbus,  Fallopius,  and  Eustachius.  While 
Italy,  however,  was  thus  advancing  the  progress  of  science, 
the  other  nations  of  Europe  were  either  in  profound 
ignorance  or  in  the  most  supine  indifference  to  the  brilliant 
career  of  their  zealous  neighbours.  The  sixteenth  century 
had  commenced  before  France  began  to  ac<[uire  ana- 
tomical distinction  in  the  names  of  Dubois,  Femel,  and 
Etienne;  and  even  these  celebrated  teachers  were  less 
solicitous  in  the  personal  study  of  the  animal  body  than  in 
the  faithful  explanation  of  the  anatomical  writings  of 
Galen.  The  infancy  of  the  French  school  had  to  contend 
with  other  di£Bculties.  The  small  portion  of  knowledge 
which  had  been  hitherto  diffused  in  the  country  was  so 
inadequate  to  eradicate  the  prejudices  of  ignorance,  that  it 
was  either  difficult  or  absolutely  impossible  'to  procure 
human  bodies  for  the  purposes  Of  science;  and  we  are 
assured,  on  the  testimony  of  Vesalius  and  other  competent 
authorities,  that  the  practical  part  of  anatomical  instruction 
was  obtained  entirely  from  the  bodies  of  the  lower  animals. 
The  works  of  the  Italian  anatomists  Were  unknown; 
and  it  is  a  proof  of  the  tardy  communication  of  knowledge 
that,  while  the  structure  of  the  human  body  had  been 
taught  in  Italy  for  more  than  a  century  by  Mondino  and 
his  followers,  these  anatomists  aro  never  mentioned  by 
Etienne,  who  flourished  long  after. 

Such  was  the  aspect  of  the  times  at  the  appearance  of 
Jacques  Dubois,  who,  under  the  Romanised  name  of 
Jacobus  Sylvius,  according  to  the  fashion  of  the  day,  has 
been  fortunate  in  acquiring  a  reputation  to  which  his 
researches  do  not  entitle  him.  For  the  name  of  Jacques 
Dubois  the  history  of  anatomy,  it  is  said,  is  indebted  to 
his  inordinate  love  of  money.  At  the  instance  of  his 
brother  Francis,  who  was  professor  of  eloquence  in  the 
college  of  Toumay  at  Paris,  he  devoted  himself  to  the 
study  of  the  learned  languages  and  mathematics;  but 
discovering  that  these  elegant  accomplishments  do  not 
invariably  reward  their  cultivators'  with  the  goods  of 
fortune,  Dubois  betook  himself  to  medicine.  'After  the 
acquisition  of  a  medical  degree  in  the  university  of  Mont- 
pellier,  at  the  ripe  age  of  fifty-one  Dubois  returned  to  Paris 
to  resume  a  course  of  anatomical  instruction.  Here  he 
taught  ".natomy  to  a  numerous  audience  in  the  college  of 
Trinquet ;  and  on  the  departure  of  Vidua  Vidius  for  Italy 
was  appointed  to  succeed  that  physician  as  professor  of 
surgery  to  the  Eoyal  College.  His  character  is  easily 
estimated.  With  greater  coarseness 'in  his  manners  and 
■lan^^oage  than  even  the  rude  state  of  society  in  his  times 


can  palliate,  with  much  varied  learning  and  consideradle 
eloquence,  he  was  a  bHnd,  indiscriminate,  and  irrational 
admirer  of  Qalen,  and  interpreted  the  anatomical  and* 
physiological  writings  of  that  author  in  preference  to 
giving  demonstrations  from  the  subject  Without  talunt 
'for  original  research  or  discovery  himself,  his  envy  and 
jealousy  made  him  detest  eveiy  one  who  gave  proofs  of 
either.  We  are  assured  by  Vesalius,  who  was  some  time 
his  pupil,  that  his  manner  of  teaching  was  calculated 
neither  to  advance  the  science  nor  to  rectify  the  mistakes 
of  his  predecessors.  A  human  body  was  never  seen  in 
the  theatre  of  Dubois;  the  carcases  of  dogs  and  other 
animals  were  the  materials  from  which  he  taught;  and  so 
difficult  even  was  it  to  obtain  human  bones,  that  unless 
Vesalius  and  his  fellow-students  had  collected  assiduously 
from  the  Innocents  and  other  cemeteries,  they  must  have 
committed  numerous  errors  in  acquiring  the  first  principles. 
This  assertion,  however,  is  contradicted  by  Riolan,  and  after* 
wards  by  Sprengel  and  Lauth,  the  last  of  whom  decidedly 
censures  Vesalius  for  this  ungrateful  treatment  of  his 
instructor.  It  is  certain  that  opportunities  of  inspecting 
the  human  body  were  by  no  means  so  frequent  as  to 
facilitate  the  study  of  the  science.  Though  his  mention 
of  injections  has  led  some  to  suppose  him  the  discoverer 
of  that  art,  he  appears  to  have  made  no  substantial  addition 
to  the  information  ah*eady  acquired ;  and  the  first  ackm>w- 
ledged  professor  of  anatomy  to  the  university  of  Paris 
appears  in  history  as  one  who  lived  without  true  honour 
and  died  without  just  celebrity.  He  must  not  be  con- 
founded with  Franciscus  Sylvius  (De  le  Boe),  who  is 
mentioned  by  Ruysch  and  Malacarne  as  the  author  of  a 
particular  method  of  demonstrating  the  brain. 

Almost  coeval  may  be  placed  Charles  Eticnne,  a  younger  Etienne. 
brother  of  the  celebrated  printers,  and  son  to  Henry,  whol503-G4 
Hellenised  the  family  name  by  the  classical  appellation  of 
Stephen  (Srec^voc).  It  is*"  uncertain  whether  he  taughi 
publicly.  But  his  tranquillity  was  dUsturbed,  and  his 
pursuits  interrupted,  by  the'  oppressive  persecutions  in 
which  their  religious  opinions  involved  the  family ;  and 
Charles  Etienne  drew  the  last  breath  of  a  miserable  life  in 
a  dungeon  in  1564.  Etienne,  though  sprung  of  a  family 
whose  classical  taste  has  been  their  principal  glory,  does  not 
betray  the  same  servile  imitation  of  the  Qalenian  anatomy 
with  which  Dubois  is  charged.  He  appears  to  have  been 
the  first  to  detect  valves  in  the  orifice  of  the  hepatic  veins. 
He  was  ignorant,  however,  of  the  researches  of  the  Italian 
anatomists ;  and  lus  description  of  the  brain  is  inferior  to 
that  given  sixty  years  before  by  AchillinL  His  comparison 
of  the  cerebral  cavities  to  the  human  ear  has  persuaded 
Portal  that  he  knew  the  inferior  comua,  the  hippocampus^ 
and  its  prolongations ;  but  this  is  no  reason  for  giving  him 
that  honour  to  the  detriment  of  the  reputation  of  Achillini, 
to  whom,  so  far  as  historical  testimony  goes,  the  first 
knowledge  of  this  fact  is  due.  The  researches  of  Etienne 
into  the  structure  of  the  nervous  system  are,  however, 
neithei  useless  nor  inglorious;  and  the  circumstance  of 
demonstrating  a  canal  through  the  entire  length  of'  the 
spinal  chord,  which  had  neither  been  suspected  by  contem- 
poraries nor  noticed  by  successors  till  Senac  made  it 
known,  is  sufficient  to  place  him  high  in  tba  rank  of 
anatomical  discoverers. 

The  French  anatomy  of  the  sixteenth  century  was 
distinguished  by  two  circumstances  unfavourable  to  the 
advancement  of  the  science,--extravagant  admiration  of 
antiquity,  with  excessive  confidence  in  the  \mtings  of 
Galen,  and  the  general  practice  of  dissecting  principally 
the  bodies  of  the  lower  animals.  Both  these  errors  were  y^galiua 
much  amended,  if  not  entirely  removed,  by  the  exer- 1514. 
tions  of  a  young  Fleming,  whose  appearance  forms  a  coD«* 
8pic\fous  era  in  the  history  of  anatomy.    Andrew  VeaaUuSi 
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a  native  of  Brassels,  after  acquiring  at  Lou  vain  the  ordinary 
classical  attainments  of  the  daj,  began  at  the  age  ofiourteen 
to  study  anatomy  under  the  auspices  of  Dubois.  Though 
the  originality  of  his  mind  soon  led  him  to  abiandon  the 
prejudices  by  which  he  was  environed,  and  take  the  most 
direct  course  for  attaining  a  knowledge  of  the  structure  of 
the  human  frame,  he  neither  underrated  the  Galenian 
anatomy  nor  was  indolent  in  the  dissection  of  brute 
animals.  The  difficulties,  however,  with  which  the  practical 
pursuit  of  human  anatomy  was  beset  in  France,  and  the 
dangers  with  which  he  had  to  contend,  made  hiin  look  to 
Italy  as  a  suitable  field  for  the  cultivation  of  th^  science ; 
and  in  1536  we  find  him  at  Venice,  at  once  pursuing 
the  study  of  human  anatomy  with  the  utmost  zeal,  and 
requested,  ere  he  had  attained  his  twenty-second  yiiar,  to 
demonstrate  publicly  in  the  university  of  Padua.  .After 
remaining  here  about  seven  years,  Vesalius  went  by  ex- 
press invitation  to  Bologna,  and  shortly  afterwards  to  Pisa; 
and  thus  professor  in  three  universities,  he  appears  to 
have  carried  on  his  anatomical  iuTestigations  and  instruc- 
tions alternately  at  Padua,  Bologna,  and  Pisa,  in  the  course 
of  the  same  winter.  It  is  on  this  account  that  Yesalius^ 
though  a  Fleming  by  birth  and  trained  originally  in  the 
French  school,  belongs,  as  an  anatomist,  to  the  Italian, 
and  may  be  viewed  as  the  first  of  an  illustrious  line  of 
teaclien  by  whom  the  anatomical  reputation  of  that  oountiy 
was  in  the  oourse  of  the  sixteenth  century  raised  to  tli^ 
greatest  eminence. 

V^esalius  is  known  as  the  first  author  of  a  comprehensive 
find  systematic  view  of  human  anatomy.  The  knowledge 
with  which  his  dissections  had  furnished  him  proved  how 
many  errors  were  daily  taught  and  learned  under  the  broad 
mantle  of  Qalenian  authority;  and  he  perceived  the 
jiecessity  of  a  new  system  of  anatomical  instruction,  divested 
of  the  omissions  of  ignorance  and  the  misrepresentations  of 
prejudice  and  fancy.  The  early  age  at  which  he  effected 
this  object  has  been  to  his  biographers  the  theme  of 
boundless  commendation ;  and  we  are  told  that  he  began 
at  the  age  of  twenty-five  to  arrange  the  materials  he  had 
collecte(^  and  accomplished  his  ta^  ere  he  had  completed 
his  28th  year. 

Soon  after  this  period  we  find  him  invited  as  imperial 
physician  to  the  court  of  Charles  V.,  where,  he  was  occupied 
in  the  duties  of  practice,  and  answering  the  various  charges 
which  were  unceasingly  brought  against  him  by  the 
disciples  of  Qalen.  After  the  abdication  of  Charles  he 
continued  at  court  in  great  favour  with  his  son  Philip  IL 
To  this  he  seems  to  have  been  led  principally  by  the 
troublesome  controversies  in  which  his  anatomical  writings 
had  involved  him.  It  is  painful  to  think,  however,  that 
«ven  imperial  patronage  bestowed  on  eminent  talents  does 
not  insure  immunity  from  popular  prejudice ;  and  the  fate 
•of  Vesalius  will  be  a  lasting  example  of  the  barbarism  of 
the  times,  and  of  the  precarious  tenure  of  the  safety  even 
of  a  great  physician.  On  the  preliminary  circumstances 
authors  are  not  agreed ;  but  the  most  general  account  states 
that  when  Vesalius  was  inspecting,  with  the  consent  of  his 
kinsmen,  the  body  of  a  Spanish  grandee,  it  was  observed 
that  the  heart  still  gave  some  feeble  palpitations  when 
divided  by  the  knife.  The  immediate  effects  of  this  outrage 
to  human  feelings  were  the  denunciation  of  the  anatomist 
to  the  Inquisition ;  and  Vesalius  escaped  the  severe  treat- 
ment of  that  tribunal  only  by  the  influence  of  the  king, 
and  by  promising  to  perform  a  pilgrimage  to  the  Holy 
Land.  He  forthwith  proceeded  to  Venice,  from  which  he 
sailed  with  the  Venetian  fleet,  under  James  Maldtesta,  for 
C>'pru8.  When  he  reached  Jerusalem,  he  received  from 
the  Venetian  senate  a  message  requesting  him  again  to 
accept  the  Paduan  professorship,  which  had  become  vacant 
by  the  death   of  his  friend  and  pupil  Fallopius.  .  His 


destiny,  however,  which  pursued  him  fast,  suffered  him 
not  again  to  breathe  the  Italian  air.  After  struggling  for 
many  days  with  adverse  winds  in  the  Ionian  Sea,  he  was 
wrecked  on  the  island  of  Sjante,  where  he  quickly  breathed  UH 
his  last  in  such  penury  that  unless  a  liberal  goldsmith  bad 
^defrayed  the  funeral  charges,  his  remains  must  have  been 
devoured  by  beasts  of  prey.  At  the  time  of  his  death  he 
was  scarcely  fifty  years  of  age. 

To  form  a  correct  estimate  of  the  character  and  meritj 
of  Vesalius,  we  must  not  compare  him,  in  the  apirit  of 
modem  perfection,  with  the  anatomical  authors  either  of 
hter  times  or  of  the  present  day.  Whoever  would  frame  a 
just  idea  of  this  anatomist  must  imagine^  not  a  bold 
innovator  without  academical  learning, — ^not  a  genius 
coming  from  a  foreign  country^  unused  to  the  forma  and 
habits  of  Catholic  Europe, — nor  a  wild,  reformer,  blamirg 
indiscriminately  everything  which  accorded  not  with  hib 
opinion ;  but  a  young  student  scarcely  emancipated  from 
the  authority  of  instructors,  and  whose  intellect  was  ^tili 
influenced  by  the  doctrines  with  which  it  had  been  originally 
imbued, — a  scholar  strictly  trained  in  the  opinions  of 
the  time,  living  amidst  men  who  venerated  Qalen  as  the 
oracle  of  anatomy  and  the  divinity  of  medicine, — exertising 
his  reason  to  estimate  the  soundness  of  the  instractions 
then  in  nse^  and  proc^^ding,  in  the  way  least  likely  to 
offend  authority  and  found  prejudice,  to  rectify  errors, 
and  to  establish  on  the  solid  basis  of  observation  the  true 
elements  of  anatomical  science.  Vesalius  has  been  deLo- 
minated  the  fdunder  of  human  anatomy;  and  though  we 
have  seen  that  in  this  career  he  was  preceded  with  honour 
by  Mondino  and  Berenger,  .still  the  small  proportion  of 
correct  observation  which  their  reverence  for  Qalen  and 
Arabian  doctrines  allowed  them  to  communicate,  wiU 
not  in  a  material  degree  impair  the  original  merits  of 
Vesalius.  The  errors  which  he  rectified  and' the  additioni 
which  he  made  are  so  numerous,  that  it  is  impoesiUe,  in 
such  a  sketch  as  the  present,  to  communicate  a  just  idoa 
of  them. 

Besides  the  first  good  description  of  the  spheQoad  bone, 
he  showed  that  the  sternum  consists  of  three  portions  and 
the  sacrum  of  five  or  six;  and  described  aocorately  the 
vestibule  in  the  interior  of  the  temporal  bona.  Ha  not 
only  verified  the  observation  of  Etienne  on  the  Tahes  d 
t^e  hepatic  veins,  but  he  described  well  the  «eaa  ciygoi, 
i^d  discovered  the  canal  which.passes  in  the*  totos  becweeo 
tfie  umbilical  vein  and  the  vena  cava,  since  named  d^eha 
f^norus.  He  jdescribed  the  omentum,  and  its  connectiKis 
with  the  stomach,,  the  spleen,  and  the  colon ;  gave  the  first 
correot  views  of  die  structure  of  the  pylorus ;  remarked  the 
small  size  of  the  csscal  appendix  in  man ,  gave  the  first 
good  account  of  the  mediastinum  and  pleura,  and  the  fullest 
description  of  the  anatomy  of  the  brain  yet  adranced. 
He  appears,  however,  not  to  have  understood  well  the 
inferior  recesses ;  and  his  account  of  the  nerves  is  confused 
by.  regarding  the  optic  as  the  first  pair,  the  third  as  the 
fifth,  and  thd  fif^  as  the  seventh* 

The  laboura  of  Vesalius  were  not  limited  to  the  immediale 
effect  produced  by  Ids  own  writmga.  His  instmctiona  and 
example  produced  a  multitude  of  anatomical  inquirers  of 
different  characters  and  varied  Celebris,  by  whom  the 
science  was  extended  and  rectified.  Of  thi4e  we  cannot 
speak  in  detail ;  but  historical  justice  legufrea  na  to  notice 
shortly  those  to  whose  exertions  the  science  of  anatomy 
has  Kben  most  indebted. 

The  first  that   claims  attention   on  this  account  is  ^-''  - 
Bflrtholomeo  Eustachi  of  San  Severino,  near  Salerno,  who  !! 
thor^h  greatly  less  fortunate  in  reputation  than  Ve^aiiiis,  " 
divides  with '  him  the  merit  of  creating  the  science  of 
human  anatomy,      pe  extended  the  knowledge  of  tho 
interna]  ear  by  rediscovering  and  describing  correctlv  the 
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tube  which  bears  his  name ;  and  if  we  admit  that  Ingras- 
8ias  anticipated  him  in  the  knowledge  of  the  third  bone  of 
the  tympamii  cavity,  the  itapes,  he  is  still  the  first  who 
described  the  internal  and  anterior  muscles  of  themaUeuSf 
as  also  the  stapeditis,  and  the  complicated  figure  of  the 
cochlea.  He  is  the  first  who  studied  accurately  the  anatomy  i 
of  the  teeth,  and  the  phenomena  of  the  first  and  second 
dentition.  The  work,  however,  which  demonstrates  at 
once  the  great  merit  and  the  unhappy  fate  of  Eustachius 
is  his  Anatomical  JSngravingSy  which,  though  completed  in 
1552,  nine  years  after  the  impression  of  the'  work  of 
Yesalius,  the  author  .was  unable  to  publish.  First  com- 
municated to  the  world  in  1714  by  Lancisi,  afterwards  in 
1744  by  Cajetan  Petrioli,  again  in  1744  by  Albinus,  and 
more  recently  at  Bonn  in  1790,  the  engravings  show  that 
Eustachius' had  dissected  with,  the  greatest  care  and 
diligence,  and  taken  the  utmost  pains  to  give  just  tiews 
of  the  shape,  size,  and  relative  position  of  the  organs  of 
the  human  body. 

The  first  seven  plates  illustrate  the  history  of  the  kidneys, 
and  some  of  the  facts  relating  to  the  structure  of  the  ear. 
The  eighth  represents  the  heart,  the  ramifications  of  the 
vena  azygos,  and  the  valve  of  the  vena  cava,  named  from 
the  author.  In  the  seven  subsequent  plates  is  given  a 
succession  of  different  views  pi  the  viscera  of  the  chest  and 
abdomea  The  seventeenth  contains  the  brain  and  spinal 
chord;  and  the  eighteenth  more  accurate  views  of  the 
origin,  course,  and  distribution  of  the  nerves  than  had  been 
given  before.  Fourteen  plates  are  devoted  to  the  musclec 
Eustachius  did  not  confine  his  researches  to  the  study  of 
relative  anatomy.  He  investigated  the  intimate  structure 
of  organs  with  assiduity  and  success.  What  was  too 
ininute  for  unassisted  vision  he  inspected  by  means  of 
glasses.  Structure  which  could  not  be  understood  in  the 
i*ecent  state,  he  unfolded  by  maceration  in  different  fluids, 
or  rendered  more  distinct  by  ii^ection  and  exsiccation. 
The  facts  unfolded  in  these  figures  are  so  important  that 
it  is  justly  remarked  by  Lauth^  that  if  the  author  himself 
bad  been  fortunate  enough  to  publish  them,  anatomy 
would  have  attained  the  perfection  of  the  18th  century 
two  centuries  earlier  at^  least.  Their  seclusion  for  that 
period,  in  the  papal  library  has  given  celebrity  to  many . 
names  which  would  have  been  known  only  in  tiie  verificar 
tion  of  the  discoveries  of  Eustachius. 

ibos.  Eustachius  was  the  contemporary  of  Vesalius.  Columbus 
and  Fallopius  were  his  pupila  Columbus,  as  his  immediate 
successor  in  Padua,  and  afterwards  as  professor  at  Rome, 
cUstinguished  himself  by  rectifying  and  improving  the 
anatomy  of  the  bones ;  by  giving  correct  accounts  of  the 
shape  and  cavities  of  the  heart,  of  the  pulmonary  arteiy 
and  aorta  and  their  valves,  and  tracing  the  course  of  the 
blood  from  the  right  to  the  left  side  of  the  heart ;  by  a 
good  description  of  the  brain  and  its  vessels^  and  by  correct 
understanding  of  the  internal  ear,  and  the  first  good 
account  of  the  ventricles  of  the  larynx. 

nos.  Fallopius,  who,  after  being  professor  at  Pisa  in  1 548,  and 
at  Padua  in  1551,  died  at  the  age  of  forty,  studied  the 
general  anatomy  of  the  bones;  described  better  than 
heretofore  the  internal  ear,  especially  the  tympanum  and 
its  osseous  ring,  the  two  fenestroi  and  their  communication 
vdth  the  vestibule  and  cochlea ;  and  ga^e  the  first  good 
account  of  the  stylo-mastoid  hole  and  canal,  of  the  ethmoid 
bone  and  cells,  and  of  the  laciymal  passages.  In  myology 
he  rectified  several  mistakes  of  VesaHus.  8e  also  devoted 
-attention  to  the  organs  of  generation  in  both  sexes,  and  dis- 
cove/ed  the  utero-peritoneal  canal  which  still  bears  his  name. 

g.  Osteology  nearly  at  the  same  Jome  iound  an  assiduous 

cultivator  in  John  Philip  Ingrassias,  a  learned  Sicilian 
physician,  who,  in  a  skilful  commentary  on  the  osteology 
of  Galen,  corrected  numerous  mistakes.    He  gave  the  fiist 


distinct  account  of  the  trae  oonnguratipn  of  the  sphenoid 
and  ethmoid  bones,  and  has  the  merit  of  first  describing  154(J^ 
the  third  bone  of  the  tympanum,  called  stapes,  though  this 
is  aW'daimed  by  Eustachius  and  Fallopius. 

The  anatomical  descriptions  of  Vesalius  underwent  the  Axanri. 
scrutiny,  of  various  inquirers.  Those  most  distinguished  l630-b3» 
by  the  importance  and  accuracy  of  their  researches,  as 
well  as  the  temperate  tone  of  their  observations,  were  Julius 
Caesar  Aranzi,  anatomical  professor  for  thirty-two  years  in 
the  university  of  Bologna,  and  Constantio  Yaroli,  physician 
to  Pope  Gregory  XIIL  To  the  former,  we  are  indebted 
for  the  first  correct  account  of  the  anatomical  peculiarities 
of  the  foetus,  and  he  was  the  first  to  show  that  the 
muscles  of  the  eye  do  not,  as  was  falsely  imagined,  arise 
from  the  dura  mater,  but  from  the  margin  of  the  optic  hole. 
He  also,  after  considering  the  anatomical  relations  of  the 
cavities  of  the  heart,  the  valves,  and  the  great  vessels, 
corroborates  the  views  of  Columbus  regarding  the  course 
which  the  blood  follows  in  passing  from  the  right  to  the 
lefb  side  of  the  heart.  Aranzi  is  the  first  anatomist  who 
describes  distinctly  the  inferior  cornua  of  the  vi*ntricles  of 
the  cerebrum,  who  recognises  the  objects  by  Which  iHey 
are  distinguished,  and  who  gives  them  the  name  t^  which 
they  are  still  known  {hippocampus);  and  his  account  is 
more  minute  and  perspicuous  than  that  of  the  authors  of 
the  subsequent  century.  He  speaks  at  large  of  the  choroid 
plexus,  and  gives  a  particular  description  of  the  fourth 
ventricle,  under  the  name  of  cistern  of  the  cerebellum,  aCa 
discovery  of  his  own. 

Italy,  though  rich  in  anatomical  talent,  has  probably  few  VaroliusL 
greater  names  than  that  of  Constantio  Varoli  of  Bologna.  ^^^^* 
Though  he  died  at  the  ea^ly  age  of  thirty-two,  he  acquired 
a  reputation  not  inferior  to  %haX  of  the  most  eminent  of 
his  contemporaries.  He  is  now  known  chiefly  as  the 
author  of  an  epistle,  inscribed  to  Hieronymo  Mercuriali, 
on  the  optic  nerves,  in  which  he  describes  a  new  method 
of  dissecting  the  brain,  and  communicates  many  interesting 
particulars  relating  to  the  anatomy  of  the  organ.  He 
observes  the  threefold  division  of  the  infepor  surface  or 
base,  defines  the  limits  of  the  anterior,  middle,  and  posterior 
eminences,'  as  marked  by  the  compartments  of  the  skull, 
and  justly  remarks  that  the  cerebral  cavities  are  capacious, 
communicate  with  each  other,  extending  first  backward 
and  then  forward,  near  the  angle  of  the  pyramidal  portion  of 
the  temporal  bone,  and  that  Uiey  are  folded  on  themsclvc?, 
and  finally  lost  above  the  middle  and  inferior  eminence 
of  th&  brain.  He  appears  to  have  been  aware  that  at 
this  point  they  communicate  with  the  exterior  or  convo- 
luted surface.  He  recognised  the  impropriety  of  the  term 
corpus  callosum,  seemls  to  have  known  the  communication 
called  afterwards  foramen  Monroianum,  and  describes  the 
hippocanvpus  more  minutel^r  than  had  been  previously  done. 

Among  the-  anatomists  of  the  Italian  school,  as  a  pupil  1^34. 
of  Fallopius,  Eustachius,  and  Aldrovandus,  is  generally 
enumemted  Volcher  Coiter  of  Groningen.  He  distin- 
guishea  himself  by  accurate  researches  on  the  cartilages. 
the  bones,  and  the  nerves,  recognised  the  value  of  morbid 
anatomy,  and  made  experiments  on  living  animals  to  ascer- 
tain the  action  of  the  heart  and  the  influence  of  the  brain. 

The  FrutefuU  and  Necessary  Briefe  Worke  of  ^ohn  Halle 
(1565),  and  The  JSnglisheman^s  Treasure,  by  Master  Thomas 
Vicaiy  (1586),  English  works  published  at  this  time,  are ' 
tolerable  compilations  from  former  authors,  much  tinged 
by  Galenian  and  Arabian  distinctions.  A  more  valuable 
compendium  than  either  is,  however,  that  of  John  Banister 
(1578),  entitled  The  Historic  of  Man,from  tlie  most. approved 
AncUhomistes  in  this  Present  Age. 

The  celebrity  of  the  anatomical  school  of  Italy  was  Fabrjciua. 
worthily  maintained  by  Hieronymo  Fabrici6*of  Acquapen- 
dente,  who,  in  imitation  of  his  master  Fallopius,  laboured 
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\o  render  anatomical  knowledge  mo're  precise  by  repealed 
dissections,  and  to  illustrate  the  obscure  by  researches  on 
the  structure  of  animals  in  general.  In  this  manner  he 
investigated  the  formation  of  the  foetus,  the  structure  of 
the  oisophagiis,  stomach,  and  bowels,  and  the  peculiarities  of 
the  eye,  the  car,  and  the  larynx.  The  discovery,  however, 
on  which  his  surent  claims  to  eminence  rest  is  that  of  the 
membranous  folds,  which  he  names  valves,  in  the  interior 
of  veins.  Several  of  these  folds  had  been  observed  by 
Fcrnel,  Sylvius,  and  Vesaliusj  and  in  1547  Cannani 
observed  those  of  the  vena  azygos  ;  but  no  one  appears  to 
have  oflfercd  any  rational  conjecture  on  their  use,  or  to 
have  traced  them  through  the  venous  system  at  large,  untQ 
Fabricius  in  1574,  upon  this  hypothesis,  demonstrated  the 
j)resence  of  these  valvular  folds  in  all  the  veins  of  the 
extremities. 

Fabricius,  though  succeeded  by  his  pupil  Julius  Casserius 
of  Flacenza,  may  be  regarded  as  the  last  of  that  illustrious 
line  of  anatomical  teachers  by  whom  the  science  was  so 
successfully  studied  and  taught  in  the  universities  of  Italy. 
Tho  discoveries  which  each  made,  and  the  errors  which 
their  successive  labours  rectified,  tended  gradually  to  give 
,  anatomy  the  character  of  a  useful  as  well  as  an  accurate 

science,  and  to  pave  the  way  for  a  discovery  which,  though 
not  anatomical  but  physiological,  is  so  intimately  connected 
with  correct  knowledge  of  the  shape  and  situation  of  parts, 
that  it  exercised  the  most  powerful  influence  on  the  future 
progress  of  anatomical  inquiry.  This  was  the  knowledge 
of  the  circular  motion  of  the  blood, — a  fact  which,  though 
obscurely  conjectured  by  Aristotle,  Nemesius,  Mondino, 
and  Berenger,  and  partially  taught  by  Servetus,  Colum- 
bus, Csesalpinus,  and  Fabricius,  it  was  neverthel^  re- 
served to  William  Harvey  fully  and  satisfactorily  to 
demonstrate. 

Mondino  believed  that  the  blood  proceeds  from  the 
heart  to  the  lungs  through  the  vena  arUrialU  or  pul- 
monary artery,  and  that  the  aorta  conveys  the  spirit  into 
the  blood  through  all  parts  of  the  body.  This  doctrine 
was  adopted  with  little  modification  by  Berenger,  who 
further  demonstrated  the  existence  and  operation  of  the 
tricuspid  valves  in  the  right  ventricle,  and  of  the  sigmoid 
valves  at  the  beginning  of  the  pulmonary  artery  and 
aorta,  and  that  there  were  only  two  ventricles  separated 
by  a  solid  impervious  septum.  These  were  afterwards 
described  in  greater  detail  by  Vesalius,  who  neverthe- 
less appears  not  to  have  been  aware  of  the  important  use 
which  might  be  made  of  this  knowledge.  It  was  the 
St-rvehis.  Spaniard  Michael  Servet  or  Servetus  (born  m  1 509 ;  burnt  in 
1553),  who  in  his  treatise.Z)e  Trinitatis  Erroribus,  published 
at  Haguenau  in  1531,  first  maintained  the  imperviousness 
of  the  septum,  and  the  transition  of  the  blood  by  what  he 
terms  an  unknown  route,  namely,  from  the  right  ventricle 
by  the  vena  arterioaa  (pulmonary  artery)  to  the  lungs, 
and  thence  into  the  oHeria  venosa  or  pulmonary,  vein  and 
left  auricle  and  ventricle,  from  which,  he  adds  afterwards, 
it  is  conveyed  by  the  aorta  to  all  parts  of  the  body.^ 

*  The  passa^  of  Servetus  is  so  interesting  that  our  readers  may 
feel  some  curiosity  in  perusing  it  in  the  language  of  the  author ;  and 
it  is  not  unimportant  to  remark  that  Servetus  appears  to  have  been 
led  to  think  of  the  coarse  of  the  blood  by  the  desire  of  explaining  the 
manner  in  which  the  animal  spirits  were  supposed  to  be  generated  : — 
"Vitalis  spirittts  in  sinistro  cordis  vent.Hculo  suam  originera  habet, 
juvantibtts  maxime  pulmonibas  ad  ipsius  erfectioneni.  Est  spiritus 
tenuis,  caloris  vi  elaboratos,  flavo  colore,  ig  lea  potentia,  ut  sit  qna^ii 
ex  puriore  sanguine  Inoens,  vapor  substantiam  continens  aqus,  acris, 
et  ignis.  Geueratur  ex  facta  in  pulmone  commixtione  inspirati  aeris 
cum  elaborato  subtili  sanguine,  quem  dexter  ventriculus  sinistro  com- 
municjit.  Fit  autcm  comraunicatio  haec,  non  per  parietem  cordis 
medium,  ut  vulgo  creditur,  sed  magno  artificio  a  dextro  cordis  ventri* 
culo,  longo  per  pulmones  ductu  agitatur  sanguis  subtilis  ;  a  pulmonibus 
pftEparatur,  llavu*  efficitur,  et  a  vena  arteriosa  in  arteriam  venosam 
translujjditur.    Deinde  in  ipsa  artena  veaosa,  iiispirato  aeri  miscetur 


Though  the  leading  outlines,  not  only  of  the  polmonaiy 
or  small  but  even  of  the  great  circulation,  wer^  sketched 
thus  early  by  one  who,  though  a  philosopher,  was  attached 
to  the  church,  it  was  only  in  lus  work  De  Re  Anaicntioa^ 
publishecl  at  Venice  in  1559,  that  Columbus  formally  and 
distinctly  announced  the  circular  course  of  the  blood  as  a. 
discovery  of  his  own ;  and  maintained,  in  addition  to  the 
imperviousness  of  the  septum,  the  fact  that  the  artena 
venalis  (pulmonary  vein)  contains,  not  air,  but  blood  mixed 
with  air  brought  from  the  lungs  to  the  left  ventricle  of  the 
heart,  to  be  distributed  through  the  body  at  large. " 

Sooa  after,  views  still  more  complete  of  the  small  or  I5:d43 
pulmonary  circulation,  wer^  given  by  Andrew  CsQaalpinus 
of  Arezzo,  who  not  only  maintained  the  analogy  between 
the  structure  of  the  arterious  vein  or  pulmonary  artei^'  and 
the  aorta,  and  that  between  the  venous  artery  or  pulmonary 
veins  and  veins  in  general,  but  was  the  first  to  remark  the 
swelling  of  veins  below  ligatures,  and  to  infer  from  it  a 
refluent  motion  of  blood  in  these  vessels.  The  diacoveries 
of  Aranzi  and  Eustachius  in  the  vessels  of  the  foetus 
tended  at  first  to  perplex  and  afterwards  to  elucidate  some 
of  these  notions.  At  length  it  happened  that,  between  Hin«7 
the  years  1598  and  IQOO,  a  young  Englishman,  Wilhaa 
Harvey,  pursuing  his  anatomical  studies  at  Padua  under 
Fabricius  of  Acquapendente,  learnt  from  that  anatomist 
the  existence  of  the  valves  in  the  veins  of  the  extremities, 
and  undertook  to  ascertain  the  use  'of  these  valves  by 
experimental  inquiry.  It  is  uncertain  whether  he  leanit 
from  the  writings  of  Ca^salpinus  the  fact  observed  by  that 
author,  of  the  tumescence  of  a  vein  below  the  ligatnre, 
but  he  could  not  fail  to  be  aware,  and  indeed  be  shows 
that  he  was  aware,  of  the  small  circulation  as  taught  by 
Servetus  and  Columbus.  Combining  these  facta  alieac^ 
known,  he,  by  a  series  of  well-executed  experiments,  de* 
monstrated  clearly  the  existence,  not  only  of  the  amall,  but 
of  a  general  circulation  from  the  left  side  of  the  heart  by  the 
aorta  and  its  subdivisions,  to  the  right  side  by  the  veins. 
This  memorable  truth  was  first  announced  in  the  year  1619. 

It  belongs  not  to  this  place  either  to  consider  the 
arguments  and  facts  by  which  Harvey  defended  his 
theory,  or  to  notice  the  numerous  assaidts  to  which  he 
was  exposed,  and  the  controversies  in  which  bis  opponents 
wished  to  involve  him.  It  is  sufiicient  to  say,  that  after 
the  temporary  ebullitions  of  spleen  and  envy  had  subsided, 
the  doctrine  of  the  circular  motion  of  the  blood  was  admitted 
by  all  enlightened  and  unprejudiced  persons,  and  finally 
was  univeraally  adopted  as  afifording  the  meet  satisfactory 
explanation  of  many  facts  in  anatomical  structure  which 
were  either  misunderstood  or  entirely  overlooked.  The 
inquiries  to  which  the  investigation  of  the  doctrine  gave 
rise  produced  numerous  researches  on  the  shape  and 
structure  of  the  heart  and  its  divisions,  of  the  lungs,  and 
of  the  blood-vessels  and  their  distribution.  Of  thisdescrip> 
tion  were  the  researches  of  Nicolas  Steno  on  the  structuro 
of  the  heart,  the  classical  work  of  Richard  Lower,  the 
dissertation  of  Pechlin,   the  treatise  of  Vieussens,  the 

et  exspiratione  a  fuligine  expurgatur ;  atque  ita  tandem  a  sinistro  c&idis 
ventriculo  totum  mixtum  per  diastolen  attrahitur,  apta  aupelWx,  ut 
fiat  spiritus  vitilis.  Quod  ita  per  pulmones  fiat  commiuiic&tio  et 
pra^paratio,  docet  coQJunctio  varia,  et  commonicatio  veiue  arteriosa 
cum  artena  venosa  in  pulmonibus.  Confirroat  hoc  magnitudo  izis^^u 
veus  arterioso!,  qu»  nee  talis  nee  tanta  esset  facta,  nee  taatam  a  ccvit 
ipso  vim  purissinii  sanguinis  in  pulmones  emitteret,  ob  solom  ecna 
nutrimentum  ;  nee  cor  pulmonibus  hac  ratitone  serviret,  cam  prcser- 
tim  antea  in  embryone  solerent  pulmones  ipsi  aliunde  nttthri,  ob 
xnem  branulas  illas  seu  valvulos  cordis,  usque  ad  borum  nativita- 
tern ;  ut  docet  Galenus,  &c.  Itaque  ille  spiritus  a  sinutio  ccrdxs 
ventriculo  arterias  totius  corporis  deinde  transfunditnr,  ita  at  qui 
tenuior  est,  supehora  petit,  ubi  magia  elaboratur,  praedpne  in  plexa 
retiformi,  sub  basi  certbri  sito,  ubi  ex  ritali  fieri  incipit  ajumaliv 
ad  propiiam  rationalis  animse  rationem  accedeus.*' — ^  Trdu&u, 
Ub.  ▼. 
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TTork  of  Halpiglu  oq  the  atnictoro  of  the  lungs,  several 
itketches  in  the  writiogs  of  Mayow^  and  other  treatises  of 
ksa  moment  Systeipatio  treatises  of  anatomy  began  to 
assimxe  a  more  instractive  form,  and  to  breathe  a  more 
pt^losophlcal  spirit  The  great  work  of  Adrian  Spigelius, 
which  appeared  in  1627,  two  years  after  the  death  of  the 
author,  contains  indeed  no  proof  that  he  was  aware  of  the 
^valuable  genenxHsation  of  Harvey ;  but  in  the  institutions 
of  Caspar  Bartholin,  as  republished  and  improved  by  his 
£on  Thomas  in  1651,  the  anatomical  descriptions  and 
ezplanationa  are  given  with  reference  to  the  new  doctrine. 
A  still  more  unequivocal  proof  of  the  progress  of  correct 
An&toznical  knowledge  was  given  in  the  lectures  delivered 
by  Peter  Dionis,  at  the  Jardln  Eoyal  of  Paris,  in  1673  and 
the  seven  following  years,  in  which  that  intelligent  surgeon 
gave  most  accurate  demonstrations  of  all  the  parts  com- 
posing the  human  frame,  and  especially  of  the  heart,  its 
auiijlds,  ventricles,  and  valves,  and  the  large  vessels 
connected  with  it  and  the  lungs.  These  demonstrations, 
llr&t  published  in  1690.  were  so  much  esteemed  that  they 
passed  iJxrough  seven  editions  in  the  space  of  thirty  years, 
and  were  translated  into  English. 

The  progress  of  anatomical  discovery  continued  in  the 
meantime  to  advance.  In  the  course  of  the  16th  centuiy 
Eufitachiua,  in  studying  minutely  the  structure  of  the  vena 
azygoe  had  recognised  in  the  horse  a  white  vessel  full  of 
wateiy  fluid,  connected  with  the  internal  jugular  vein,  on 
the  left  side  of  the  vertebral  column,  corresponding  accu. 
rately  with  the  vessel  since  named  thoracic  duct,  Fallopiua 
also  described  vessels  belonging  to  the  liver  distinct  from 
arteries  and  veins ;  and  similar  vessels  appear  to  h&ve  been 
noticed  by  Nicolaus  Massa.  The  nature  and  properties  of 
these  vessels  were,  however,  entiiejy  imknown.  On  the 
23d  July  1622  Oaspar  Asellius,  professor  of  anatomy  a 
Pavia,  while  engaged  in  demonstrating  the  recurrent  nerve.<t 
in  a  living  dog,  first  observed  numerous  white  dolicat^' 
filaments  crossing  the  mes§nt«ry  in  ^11  directions;  nd 
though  he  took  them  at  first  for  nerves,  the  opaque  white 
fluid  which  they  shed  quickly  convinced  him  that  thpy  verp 
a  new  order  of  vessels.  The  repetitiqn  of  -the  experiment 
the  following  day  showed  that  these  vessels  were  beat  seen 
in  animals  recently  fed ;  and  as  he  t^ ^ed  thepi  from  the 
villous  membrane  of  the  intestines,  and  observed  the  valve^ 
vith  ^hich  they  were  liberally  supplied,  he  inferred  that 
they  wer^  genuine  cbyKferous  vessels.  By  confounding 
them  with  the  lymphatics,  he  made  them  proceed  to  the 
pancreas  and  liver, — a  mistake  which  appears  to  have  been 
first  rectified  by  Francis  De  le  Boe.  The  discovery  of 
Asellius  was  announced  in  1627 ;  and  the  following  year, 
by  means  of  the  zealous  efforts  of  Nicolas  Peiresc,  a  liberal 
senator  of  Aiz,  the  vessels  were  seen  in  the  person  of  a 
felon  wlio  had  eaten  copiously  before  execution,  and  whose 
body  was  inspected  an  hour  and  a  half  after.  In  1629 
tbcy  were  publicly  demonstrated  at  Copenhagen  by  Simon 
Pauli,  and  the  same  year  the  thoracic  duct  was  observed 
by  Mentel  for  the  first  time  since  it  was  described  by 
Euatachius.  Five  years  after  (1634),  John  Wesling, 
professor  of  anatomy  and  surgery  at  Venice,  gave  the  first 
delineation  of  the  lacteals  from  the  human  subject,  and 
evinced  more  ?iccurate  knowledge  than  his  predecessors  oi 
the  thoracic  dudt  and  the  lymphatics.  Highmore  in  1637 
demonstrated  unequivocally  the  difference  between  the 
lacteals  and  the  mesenteric  veins ;  and  though  some  per- 
plexity was  occasioned  by  the  discovery  of  the  pancreatic 
duct  by  Wirsung,  this  mistake  was  corrected  by  Thomas 
Bartholin  J  and  the  discovery  by  Pecquet  in  1647  of  the 
coumion  trunk  of  the  lacteals  and  lymphatics,  and ,  of 
the  course  which  the  chyle  follow^  to  reach  the  blood, 
may  be  regarded  as  the  last  of  the  series  of  .isolated  facts 
by  the  generalisation  of  which  the  extent,  distribution,  and 


uses  of  the  most  important  organs  of  the  animal  body 
were  at  length  developed 

To  complete  the  history  of  this  part  of  anatonucal  . 
science  one  step  yet  remained, — the  distinction  between 
the  lacteals  and  lymphatics,  and  the  discovery  of  the 
termination  of  the  latter  order  of  vessels.  The  honour  of 
this  discovery  is  divided  between  ^olyfie,  an  English 
anatomist,  and  Olaus  Rudbeck,  a  young  Swede.  The. 
former,  according  to  the  testimony  of  Qlisson  and  Wharton, 
wsa  aware  of  the  distinct  existence  of  the  lymphatics  in 
1650>  and  demonstrated  them  as  such  in  1652.  It  ia 
nevertheless  doubtful  whether  he  knew  them  much  before 
the  latter  period ;  and  it  is  certain  that  Rudbeck  observed 
the  lymphatics  of  the  large  int^stine^  and  traced  diem  to 
glands,  on  the  27th  January  1651,  after  he  had,  in  the 
course  of  1650,  mado  various  erroneous  conjectures  regard- 
ing them,  and,  like  others,  attempted  to  trace  them  to  the 
liver.  The  following  year  he  demonstrated  them  in 
presence  of  Queen  Christina,  and  traced  them  to  the 
thoracic  duct,  and  the  letter  to  the  subclavian  vein.  Their 
course  and  distribution  were  still  more  fully  investigated 
by  Thomas  Bartholin,  Wharton,  Swammerdam,  and  Blaes,,  * 
the  last  two  of  whom  recognised  the  existence  of  valves ; 
while  Antony  Nuck  of  Leyden,  by  rectifying  various 
errors  of  his  predecessors,  and  adding  several  new  and 
valuable  observations,  rendered  this  part  of  anatomy  much 
more  precise  than  formerly. 

After  thL9  period  anatomista  began  to  study  more 
minutely  the  organs  and  textures.  Francis  Glisson  distin-  1654 
guished  himself  by  a  minute  description  of  the  liver,  and  a 
clearer  account  of  the  stomach  and  intestines,  than  had 
yet  beei)  given.  Thomas  Wharton  investigated  the  structure  165^ 
of  the  glands  with  particular  care;  and  though  rather 
prone  to  indulge  in  fanciffd  generalisation,  he  developed 
some  interesting  views  of  these  brgans ;  while  Charleton, 
who  appears  to  have  been  a  person  of  great  genius,  though 
addicted  to  h3rpothesis,  made  some  good  remarks  on  thd 
communication  of  the  arteries  with  the  veins,  the  foetal 
circulation,  and  the  course  of  the  lycpphatics.  But  the 
circumstance  which  chicly  distinguished  the  history  of 
anatomy  at  the  beginning  of  the  seventeenth  century  was 
the  appearance  of  Thomas  Willis,  who  rendered  himself  Wi]Iia» 
eminent  not  only  by  good  researches  on  the  brain  and 
nerves,  but  by  many  judicious  observations  on  the  structure 
of  the  lungs,  the  intestines,  the  blood-vessels,  and  the 
glanda  His  anatomy  of  the  brain  and  nerves  is  so  minute 
and  elaborate,  and  abounds  so  much  in  new  information, 
that  the  reader  is  struck  by  the  immense  chasm  between 
the  vague  and  meagre  notices  of  his  predecessors,  and  the 
ample  and  correct  descriptions  of  WiUis.  This  excellent 
work,  however,  is  not  the  result  of  his  own  personal  and 
unaided  exertions;  and  the  character  of  Willis  derives 
additional  lustre  from  the  candid  avowal  of  his  obligations 
to  Wren  and  Millington,  and,  above  all,  to  the  diligent 
researches  of  his  fellow-anatomist  Richard  Lower. 

Willis  was  the  first  who  numbered  the  cranial  nerves  \n 
the  order  in  which  they  are  now  usually  enumerated  by 
anatomists.  His  observation  of  the  connection  of  the 
eighth  pair  with  the  slender  nerve  which  issues  from  the 
beginning  of  the  spinal  chord  is  known  to  alL  He 
remarked  the  parallel  lines  of  the  mesolobe,  afterwards 
minutely  described  by  Vicq  d'Azyr.  He  seems  to  have 
recognised  the  communication  of  the  convoluted  surface  of 
the  brain  and  that  between  the  lateral  cavities  beneath  the 
fornix.  He  described  the  corpora  striata  and  optic  thalami; 
the  four  orbicular  eminences,  with  the  bridge,  wbich  he 
first  named  annular  protvberance ;  and  the  white  mam* 
miliary  eminences,  behind  the  infundibulum.  In  the- 
cerebellum  he  remarks  the  arborescent  arrangement  of  the 
white  and  grey  matter,  and  gives  a  good  account  of  the 
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intenial  eorotids,  and  the  com  mfiications  which  they 
make  with  the  branches  of  the  basilar  artery. 

About  the  middle  of  the  17th  century  Rt  Hooke  and 
Neheniiah  Grew  employed  the  simple  microscope  in  the 
minute  examination  of  plants  and  animals ;  and  the  Dutch 
philosopher  Leeuwenhoeck  with  great  acuteness  examined 
microscopicaUy  the  solids  and  fluids  of  the  body,  recognised 
the  presence  of  scales  in  the  cutide,  and  discovered  the 
corpuscles  in  the  blood  and  milk»  and  the  spermatozoa  in 
the  seminal  fluid.  The  researches  of  Malpighi  also  tended 
greatly  to  improve  the  knowledge  of  minute  structure. 
He  gave  the  first  distinct  ideas  on  the  organisation  of  the 
lung,  and  the  mode  in  which  the  bronchial'  tubes  and 
Tesaels  terminate  in  that  organ.  By  the  microscope  he 
traced  the  transition  of  the  arteries  into  the  veins,  a  ad  saw 
the  movements  of  the  blood  corpuscles  in  the  capillaries. 
He  endeavoured  to  unf51d,  by  dissection  and  microscopic 
observation,  the  minute  structure  of  the  brain.  He  st  adied 
the  structure  of  bone,  he  traced  the  formation  and  ex| '  jined 
the  structure  of  the  teeth;  and  his  name  is  to  this  day 
associated  with  the  discovery  of  the  deeper  layer  of  the 
cuticle  and  the  Malpighian  bodies  in  the  spl^h  and 
kidney.  In  these  difficult  inquiries  the  observations  of 
Malpighi  are  in  general  faithful,  and  he  may  be  regarded 
as  the  founder  of  histological  anatomy. 

Nicolas  Steno  described  with  accuracy  the  lacrymal 
gland  and  passages,  and  rediscovered  the  parotid  duct 
Bellini  studied  the  structure  of  the  kidneys,  and  described 
the  tongue  and  tonsils  with  some  care ;  and  Drelincourt 
laboured  to  investigate  the  changes  effected  en  the  uterus 
by  impregnation,  and  to  elucidate  the  forzAtion  of  the 
foetus.  The  science  might  have  derived  still  greater 
advantages  from  the  genius  of  Hegnier  de  Graaf,  who 
investigated  with  accuracy  the  structure  of  the  pancreas 
and  of  the  organs  of  generation  in  both  sexes,  had  he  not 
been  cut  off  at  the  early  age  of  thirtj  *  -^o.  Lastly,  Wepfer, 
though  more  devoted  to  morbid  anatomy,  made,  neverthe- 
less, some  just  observations  on  the  anatomical  disposition 
of  the  cerebral  vessels,  the  glandular  structure  of  the  liver, 
and  the  termination  of  the  common  duct  in  the  duodenum. 

The  appearance  of  Frederic  Buysdi,  who  was  bom  in 
1638,  and  became  professor  of  anatomy  at  Amsterdam  in 
1665,  gave  a  new  impulse  to  anatomiod  research,  and 
tended  not  only  to  give  the  science  greater  precision,  but 
to  extend  its  limits  in  every  direction,  llie  talents  of 
Ruysch  are  said  to  have  been  developed  by  accident  To 
repel  the  audacious  and  calunmious  aspersions  with  which 
De  Bils  attacked  t)e  le  Boe  and  Van  Home,  Ruysch 
published  his  tract  on  the  valves  ot  the  lymphatics,  which 
completely  established  his  character  as  an  anatomist  of 
originality  and  research.  This,  however,  is  the  smallest 
of  his  services  to  the  science.  The  art  of  injecting,  which 
had  been  originally  attempted  by  Eustachi  and  Varoli,  and 
was  afterwards  mdely  practised  by  Glisson,  Bellini,  and 
Willis,  was  at  length  carried  to  greater  perfection  by  De 
Graaf  and  Swammerdam,  the  former  of  whom  injected  the 
'  spermatic  vessels  with  mercury  and  variously  -  coloured 
liquors;  while  the  latter,  by^employing  melted  wax  with 
xther  ingredients,  made  the  first  approach  to  the  refinements 
of  modem  anatomy.  By  improving  this  idea  of  using 
substances  which,  though  solid,  may  be  rendered  fluid  at 
the  period  of  injecting,  Ruysch  carried  this  art  to  the 
highest  perfection. 

By  the  application  of  this  happy  contrivance  he  was 
enabled  to  demonstrate  the  arraogement  of  minute  vessels 
in  the  interior  of  organs  which  had  escaped  the  scmtiny 
of  previous  anatomists.  Scarcely  a  part  of  the  human 
body  eluded  the  penetration  of  his  syringe ;  and  his 
diBooveriee  were  proportionally  great  .His  account  of  the 
valves  of  the  lymphaticsy  of  the  vessels  of  the  langa»  and 


their  minute  stmcture;  his  researches  on  the  Tascnlar 
stracture  of  the  skin,  of  the  bones,  and  their  ^phyaesy 
and  their  mode  of  growth  and  union ;  his  observationa  on 
the  spleen,  the  glans  penis,  the  clitoris,  and  the  womb 
impregnated  and  unimpregnat^  were  bat  a  limitei  part 
of  his  anatomical  laboura  He  studied  the  minute  strocture 
of  the  brain ;  he  demonstrated  the  organisation  of  the 
choroid  plexus  ;  he  described  the  state  fff  the  hair  when 
affected  with  Polish  plait ;  he  proved  the  vascular  stnotnre 
of  the  teeth ;  he  ii\jected  the  dura  mater,  the  pleQia»  the 
pericardium,  and  peritoneum;  he  Unfolded  the  minute 
stmcture  of  the  conglomerate  glands ;  he  investigated  that 
of  the  synovial  apparatus  placed  in  the  interior  of  the 
joints ;  and  he  discovered  seveial  curious  pardculara  relating 
to  the  lacteald,  the  lymphatics,  and  the  lymphatic  glands. 

Meanwhile,  Meibomius  redisoovered  the  palpebod  gland <*,  1^^ 
wMch  were  known  to  Ccs serins;  Swammerdam  studied 
thV  action  of  the  lungs,  described  the  stractoze  of  the 
human  uterus,  and  made  numeroos  valuable  obsennaiioBs 
on  the  coeoa  and  pancre&tcid  organs  of  fishes ;  and  Eerck> 
nngius  laid  the  fouv^tion  of  a  knowledge  of  the  process 
of  o3sific}j.tion.     John  Conrad  Brunner,  in  the  course  of  ICS* 
experiments  on  the  pancreas,  discovered  the  glands  of  the 
duodenum  named  after  him,  and  Conrad  Peyer  described  1577- f. 
the  solitary  and  agminated  glands  of  the-  intestinal  canal 
Leonard  Tassin,  distingui&hed  for  original  obeeipition,  167!, 
rendered  the  anatomical  instoiy  of  the  brain  more  aocunte 
than  heretofore,  and  gave  particular  accounts  of  the  intes- 
tinal tube,  the  pancreatic  duct,  and  the  hepatic  ligamenti 

That  France  might  not  be  without  participation  in  &e 
gloty  of  advancing  the  progress  of  anatomical  knoided^ 
the  names  of  Duvemey  and  Vieussens  are  commemorated 
with  distinction.  Duvemey,  bom  in  1648,  and  first  intro-  r^rc-/;. 
duced  into  publi^life  in  1676  in  the  Royal  Academy  of 
Sciences,  decorated  with  the  honoraxy  title  of  professor  of 
anatomy  to  ths  Dauphin,  and  appointed  in  1679  professor 
at  the  Jardih  Royal,  distinguished  himself  by  the  first 
aocurate  account  of  the  organ  of  hearing,  and  by  his 
dissections*  of  several  animals  at  the  academy,  supplied 
valuable  materials  for  the  anatomical  details  of  the  natural 
history  of  animals  published  by  that  learned  body.  He 
appears  to  have  been  the  first  who  demonstrated  the  fact 
that  the  cerebral  sinuses  open  into  the  jugular  Teiss,  and 
to  have  been  aware  that  l^e  former  receive  the  veina  of 
the  brain,  and  are  the  venous  receptacles  of  the  ozgan. 
He  understood  the  cerebral  cavities  and  their  mode  of 
communication  ;  distinguishes  the  posterior  pillars  of  the 
vault  from  the  pedes  hippocampi;  recognisea  the  two 
plates  of  the  septum  lucidum;  and,  what  is  still  more 
remarkable,  he  first  indicates  distinctly  the  decussation  of 
the  anterior  pyramids  of  the  medulla  oblongata — a  f&ct 
afterwards  verified  t>y  the  researches  of  MisticheOi,  Petit, 
and  SantorinL  He  studied  the  ganglions  attentively,  and 
gives  the  first  distinct  account  of  the  formation/  connections, 
and  distribution  of  the  intercostal  nerve.  It  is  interesting 
to  remark  that  his  statement  that  the  veins  or  sinuses  cf 
the  spinal  chord  terminate  in  the  vena  azygos  was  verified 
by  the  more  recent  researches  of  Dupuytren  and  Breschet, 
which  show  that  the  vertebral  veins  communicate  by  meazss 
of  the  intercostal  and  superior  lumbar  veins  with  the 
azygos  and  demi-azygos.  His  account  of  the  structure  of 
bones^  and  of  the  progress  of  ossification,  is  valuable.  He 
recognised  the  vascular  stracture  of  the  spleen,  and  described 
the  excretory  ducts  of  the  prostate  gland,  the  verumontanun, 
and  the  anteprostetes. 

One  of  the  circumstances  which  at  this  time  tended 
considerably  to  the  improvement  of  anatomical  scieooe 
was  the  attention  with  which  Comparative  Anatomy  v^u 
beginning  to  be  cultivated.  In  andent  times,  and  si 
the  reviv&l  of  letters  the  dissection  of  the  lower  anzsKk 
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was  substituted  for  tLat  of  the  human  body;  and  the 
descriptions  of  the  organs  of  the  latter  were  too  often 
deriv^  from  the  former.  The  obloquy  and  contempt  in 
which  this  abuse  involved  the  study  of  animal  anatomy 
caused  it  to  be  neglected,  or  pursued  with  indifference, 
for  more  than  two  centuries,  daring  which  anatomists 
oonfined  their  descriptions,  at  least  very.much,  to  the  parts 
of  the  human  body.  Ali'this  period,  however,  the  prejudice 
against  Comparative  Anatomy  began  to  subsiiie;  and 
animal  dissection,  though  not  subatitnted  for  that  of  the 
human  body,  was  employed,  as  it  ought  always  to  have 
been,  to  illustrate  obscurities,  to  determine  doubts,  and  to 
explain  difficulties,  and»  in  short,  .to  enlarge  and « rectify 
the  knowledge  of  the  st^cture  of  animal  bodies  generally. 
For  this  revolution  it  its  favour.  Comparative  Anatomy 
was  In  a  great  measure  indebted  to  the  learned  societies 
which  were  establish^  about  this  time  in  the  different 
countries  of  Europe.  Among  these,  the  Royal  Society  of 
London,  embodied  by  charter  by  Charles  IL  in  1663,  and 
the  Academy  of  Sciences  of  Paris,  founded  in  1665 
by  Colbert,  are  undoubtedly  entitled  to  the  first  rank. 
Though  later  in  establishment,  the  latter  institution  was 
distinguished  by  making  the  first  great  efforts  in  fav<(^ur  of 
Comparative  Anatomy ;  and  Perrault,  Pecquet,  Duvemey, 
and  Mery;  by  the  dissections  of  rare  animals  obtained  from 
the  royal  menagerie,  speedily  supplied  valuable  materials 
for  the  anatomical  naturalist  In  England,  Nehemiah 
Grew,  Edward  Tyson,  and  Samuel  Collins  cultivated  the 
same  department  with  diligence  and  success.  Grew  has 
left  an  iuteresting  account  of  the  anatomical '  peculiarities 
of  the  intestinal  canal  in  various  .animals ;  Tyson  in  the 
dissection  of  a  porpoise,  an  opossum,  and  an  ounEtng  outang, 
adduces  some  valuabJe  illustrations  of  the  comparative 
differences  between  the  structure  of  the  human  body  and 
that  of  the* lower  animals;  Collins  has  the  merit  of  con- 
ceiving, and  executing  on  an  enlarged  plan,  a  comprehensive 
system,  embodying  aU  the  infocmation  then  extant  With 
the  aid  of  Tyson  and  his  own  researches,  which  were  both 
extensive  and  accurate,  he  composed  a  system  of  anato- 
mical knowledge  in  which  he  not  only  gives  ampl^  and 
accurate  descriptions  of  the  structure  of  Uie  human  body, 
and  the  various  morbid  changes  to  which  the  organs  are 
liable,  but  illustrates  the  whob  by  accurate  and  interesting 
sketches  of  the  peculiarities  of  the  lower  animals.  The 
matter  of  this  work  is  so  excellent  that  it  can  only  be 
ascribed  to  ignorance  that  it  has  received  so  little  attention. 
Though  regarded  as  a  compilation,  and  though  indeed 
much  of  the  human  anaitomy  is  derived  from  Vesalius,  it 
has  the  advantage  of  the. works  published  on  the  Continent 
at  that  time,  that  it  embodies  most  of  the  valuable  facts 
derived  from  Malpighi,  WiJis,  and  Vieussens.  The  Com- 
parative Anatomy  is  almost  all  original,  the  i«sult  of 
personal  research  and  dissection;  and  the  pathological 
observations,  though  occasionally  tinged  with  the  spirit 
of  the  times,  show  the  author  to  have  been  endowed  with  • 
the  powers  of  observation  and  judicious  reflection  in  no 
ordinary  degree. 

About  this  time  also  we  recognise  the  first  attempts  to 
study  the  minute  constitution  of  the  tissues,  by  the 
/;ombination  of  the  microscope  and  the  effects  of  chemical 
igents.  Bone  furnished  the  first  instance  iu  which  this 
method  was  put  in  use  ;  and  though-  Gagliardi,  who 
undertook  the  inquiry,  had  fallen  into  some  mistakes  which^ 
'  it  required  the  observation  of  Malpighi  to  rectify,  this  did- 
not  deter  Clopton  Havers  and  Nesbitt,  in  England,  and 
Courtial,  Du  Hamel,  and  Delasone,  and  afterwards  Heris- 
sant,  in  France,  from  resuming  the  same  train  of  investi- 
gation*. The  mistakes  into  which  these  anatomists  fell 
belong  to  the  imperfect  method  of  inquury.  The  facts 
which  they  ascertained  have  been  verified  by  recent  experi- 


ment, and  constitute  no  unessential  p^  of  our  knowledge 
of  the  structure  of  bone. 

'  Ten  years  after  the  publication  of  the  work  of  Collinfl,  igos. 
Henry  Ridley,  another  English  anatomist,  distinguished 
hims^  by  a  monograph  on  the  brain,  which,  though  not  free 
from  errors,  contains,  nevertheless,  some  valuable  obwrya* 
tions.  Ridley  is  the  finst  who  distinguishes  by  naine  tint 
restiform  processes,  or  the  posterior  pyramidal  eminences. 
He  recognised  the  figure  of  the  four  eminenoM  in  tho 
human  subject ;  he  remarlwd  the  mammillaiy  bodies ;  and 
he  discovered  the  sinus  which  passes  under  his  name.^ 

'  Raymond  Vieussens,  by  th^e  publication  of  his  great  work  Tiauaieas 
on  neurography  in  1684,  threw  new  light  on  the  configura- 
tion and  structure  of  the  braici^  the  spinal  chord,  and  the 
nerves ;  and  gave  a  description  of  the  arrangement  and 
distribution  of  the  latter  more  precise  than  heretofore.  Of 
the  formation  and  connections  of  the  sympathetic  nerve 
especially  he  ^v^  views  which  have  been  generally  adopted 
by  subsequent  anatomists.  His  new  arrangement  of  tho 
vessels,  published  in  1705,  contains  several  curious  opinions 
His  observations  on  the  structure  of  the  heart,  published 
in  1 706,  and  enlarged  in  1715,  exhibit  the  first  correct  views 
of  the  intimate  structure  of  an  organ  which  afterwards  was 
most  fully  developed  by  the  labours  of  Lancisi  and  Benac 

To  the  same  period  belong  the  rival 'publications  of  ltS55-8r. 
Godfrey  Bidloo  and  William  Cowper,  the  latter  of  whom, 
however,  stained  a  reputation  otherwise  good  by  publishing 
as  his  own  the  engravings  of  the  former.  Cowper  further 
distinguished  himself  by  a  minute  account  of  the  urethral 
glands,  already  known  to  Columbus  and  Mery;  a  good 
description  of  the  intestinal  glands,  discovered  by  Brunner 
and  Peyer  ;  and  by  demonstrating  the  oommimipation  of 
the  arteries  and  veins  of  the  mesentery. 

The  anatomical  genius  of  Italy,  which  had  slumbered 
since  the  death  of  Malpighi,  was  destined  once  mora  to 
revive  in  Lancisi,  Valsalva,  and  his  illustrious  pupils 
Santorini  and  Morgagni  Valsalva  especially  distinguished 
Hupiself  by  his  description  of  the  structure  of  the  ear, 
which,  in  possessing  still  greater  precision  and  minuteness 
than  tiiat  of  Duvemey,  is  valuable  in  setting  the  example 
of  rendering  anatomy  altogether  a  science  of  description. 
Santorini,  who  was  professor  at  Venice,  was  no  unworthy  Saotonot 
friend  of  Valsalva  and  Morgagni  His  anatomical  observap 
tions,  which  relate  to  the  muscles  of  the  face,  the  brain, 
and  several  of  the  nerves,  the  ducts  of  the  lacrymal  gland, 
the  nose  and  its  cavities,  the  larynx,  the  viscera  of  the 
chest  and  belly,  and  the  organs  of  generation  in  the  two 
sexes,  furnish  beautiful  models  of  essays,  distinguished  for 
perspicuity,  precision,  &nd  novelty,  above  anything  which 
had  then  appeared.  These  observations,  indeed,  which 
bear  the  impress  of  accurate  observation  and  clear  con- 
ception, may  be  safely  compared  with  any  anatomical 
writings  which  have  appeared  since.  Those  on  the  brain 
are .  particularly  interesting.  Morgagni,  though  chiefly  biotsa^nh 
known  as  a  pathological  anatomist,  did  not  neglect  the 
healthy  structure.  His  Adversaria^  which  appeared  between 
1Z06  and  1719,  and  his  Epistles,  published  in  1728, 
contain  a  series  of  observations  to  rectify  the  mistakes  of 
previous  anatomists,  and  to  determine  the  characters  of 
the  healthy  structure  of  many  parts  of  the  human  body. 
Many  parts  he  describes  anew,  and  indicates  facts  not 
previously  observed.  All  hSs  remarks  show  how  well  he 
knew  what  true  anatomical  description  ought  to  be.  In 
this  respect,  indeed,  the  three  anatomists  now  mentioned 
may  be  said  to  have  anticipated  their  contemporaries  nearly 
a  century  ;  for,  while  other  authors  were  satisfied  with  ^ 

giving  loose  and  inaccurate  or  meagre  notices  of  parts, 
with  much  fanciful  supposition,  Valsalva,  Santorini,  and 
Morgagni  laboured  to  determine  with  precision  the  anii^  i 

tomical  characters  of  the  parts  which  they  describe.  I 
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i^^nslow.  The  same  character  id  dtie  to  WiobTow,  a  native  of 
Denmark,  but,  as  pupil  and  successor  of  Duverncy,  aa 
well  as  a  convert  to  Catholicism,  naturalised  in  France, 
and  finally  professor  of  anatomy  at  the  Royal  Gardens. 
His  exposition  of  the  structure  of  the  human  body  is 
distinguished  for  being  not  only  the  first  treatise  of  de- 
scriptive anatomy,  divested  of  physiological  details  and 
hypothetical  explanations  foreign  to  the  subject,  but  for 
being  a  cloee  description  derived  from  actual  objects, 
without  reference  to  the  writings  of  previous  anatomists. 
About  the  same  time  Cheselden  in  London,  the  first 
Monro  in  Edinburgh,  and  Albinus  in  Leyden,  contributed 
by  their  several  treatises  to  render  anatomy  still  more 
precise  as  a  descriptive  science.  The  Osteographia  of  the 
first-mentioned  was  of  much  use  in  directing  attention  to  the 
study  of  the  skeleton  and  the  morbid  changes  to  which 
it  is  liable.  Thin  work,  however,  magnificent  as  it  was, 
Albinai.  ^^^  excelled  by  that  of  Albinus,  who,  in  1747,  published 
engravings  descriptive  of  the  bones  and  muscles,  which 
perhaps  will  never  be  surpassed  either  in  accuracy  of 
outline  or  beauty  of  execution.  The  several  labours  of 
this  author,  indeed,  constitute  an  important  era  in  the 
history  of  the  scienca  He  was  the  first  who  classified 
and  exhibited  the  muscles  in  a  proper  arrangement,  and 
applied  to  them  a  nomenclature  \rhich  is  still  retained  by 
the  consent  of  the  best  anatomists.  He  gives  a  luminous 
account  of  the  arteries  and  veins  of  the  intestines,  represents 
with  singular  fidelity  and  beauty  the  bones  of  the  foetus, 
inquires  into  the  structure  of  Uie  skin  and  the  ca\ise  of 
its  colour  in  different  races ;  represents  the  changes  incident 
to  the  womb  in  different  periods  of  pregnancy,  and  de« 
scribes  the  relations  of  the  thoracic  duct  and  the  vena  azygos 
with  the  contiguous  parts.  Besides  these  large  and 
magnificent  works,  illustrated  by  the  most  beautiful  en* 
gravings,  six  books  of  Academical  Annotations  were  the 
fruits  of  his  long  and  assiduous  cultivation  of  anatomy. 
These  contain  valuable  remarks  on  the  sound  structure 
and  morbid  deviations  of  numerous  parts  of  the  human 
body. 

Albinus  found  a  worthy  successor  in  his  pupil  Albert 

Hitn«r*  Von  Haller,  who,  with  a  mind  imbued  with  every  depart- 
ment of  literature  and  science,  directed  his  chief  attention, 
nevertheless,  to  the  cultivation  of  anatomical  and  physio- 
logical knowledge.  Having  undertaken  at  an  early  age 
(twenty-one)  to  illustrate,  with  commentaries,  the  physio- 
logical prelections  of  his  preceptor  Boerhaave,  ho  devoted 
himself  assiduously  to  the  perusal  of  every  work  which 
could  tend  to  facilitate  his  purpose;  and  as  he  found 
numerous  erroneous  or  imperfect  statements,  and  many 
deficiencies  to  supply,  he  undertook  an  extensive  course 
of  dissection  of  human  and  animal  bodies  to  obtain 
.the  requisite  information.  During  the  seventeen  years 
he  was  professor  at  Gottingcn,  he  dissected  400  bodies, 
and  inspected  their  organs  with  the  utmost  care.  The 
result  of  these  assiduous  labours  appeared  at  intervals  in 
the  form  of  dissertations  by  himself,  or  under  the  name  of 
some  one  of  his  pupils,  finally  published  in  a  collected 
shape,  between  1746  and  1751   (DispiUationts  Anatomdcce 

I  Selectiore8)t  and  in  eight  numbers  of  most  accurate  and 

I  beautiful  engravings,  representing   the  most   important 

parts  of  the  human  body,  e,g.,  the  diaphragm,  the  uterus, 

i  ovaries,  and  vagina,  the  arteries  of  the  different  regions 

and  organs,  with  learned  and  critical  explanatory  observa- 
tions. He  verified  the  observations  that  in  the  foetus  the 
testicles  lie  in  the  abdomen,  anA  showed  that  their  descent 
into  the  scrotum  may  be  complicated  with  the  formation 
of  congenital  bemia.  Some  years  after,  when  he  had 
retired  from  his  academical  duties  at  Gottingen,  he 
published,  between  1757  and  1765,  the  large  and  elaborate 
work  which^  with  singular  modesty,  ha  styled  £lemenU 


of  Physiology,  This  work,  though  professedly  devoted 
to  physiology,  rendered,  nevertheless,  the  most  essential 
services  to  anatomy.  Haller,  drawing  an  accurate  line  of 
distinction  between  the  two,  gave  the  most  clear,  precise, 
and  complete  descriptions  of  Uie  situation,  position,  figure, 
oomponent  parts,  and  minute  structure  of  the  different 
organs  and  their  appendages.  The  results  of -previous  and 
coeval  inquiry,  obtained  by  extensive  reading,  he  sedulously 
verified  by  personal  observation ;  and  though  he  never 
rejected  facts  stated  on  credible  authorities,  he  in  all  cases 
laboured  to  ascertain  their  real  ralue  by  experiment. 
The  anatomical  descriptions  are  on  this  account  DOt  only 
the  most  valuable  part  of  his  work,  but  the  most  valuabie 
that  had  then  or  for  a  long  time  after  appeared.  It  is 
painful,  nevertheless,  to  think  that  the  very  form  in  which 
this  work  is  composed,  with  copious  and  scrupulous 
reference  to  authorities,  made  it  be  regarded  aa  a  compila- 
tion only  ;  and  that  the  autnor  was  compelled  to  show,  by 
a  list  of  his  personal  researches,  that  the  most  learned 
work  ever  given  to  the  physiologist  was  also  the  most 
abundant  in  original  information. 

With  the  researches  of  Haller  it  is  proper  to  notice 
those  oi  his  contemporaries,  John  Frederick  Meckel,  J.  N. 
Lieberkuhn,  and  his  pupil  John  Godfrey  Zinn.  The 
first,  who  was  professor  of  anatomy  at  Berlin,  described  r-i 
the  Casserian  ganglion,  the  first  pair  of  nerves  and  its 
distribution,  and  tl^t  of  the  focial  nerves  generally,  and 
discovered  the  spheno-palatiile  ganglion.  He  made  some 
original  and  judicious  Observations  on  the  tissue  of  the 
skin  and  the  mucous  net ;  and  above  all,  he  recognised  the  17:: 
connection  of  the  lymphatic  vessels  with  the  veins, — a 
doctrine  which,  after  long  neglect,  was  revived  by  Fohmarn 
and  LippL  He  also  collected  several  valuable  obsenn- 
tions  on  the  morbid  states  of  the  heart  and  brain.  Lie- 
berkiihn  published  in  1745  a  dissertation  on  the  villi 
and  glands  of  the  small  intestines.  Zhxn',  who  vas 
professor  of  medicine  at  Gottingen,  published  a  classical 
treatise  on  the  eye,  lahich  demonstrated  at  once  the  defects  i::; 
of  previous  inquiries,  and  how  much  it  was  possible  to 
elucidate,  by  accurate  research  and  precise  description,  the 
structure  of  one  of  the  most  important  organs  of  the  human 
frame.  It  was  republished  after  his  death  by  Wrisbei^  T: 
About  the  same  time  Weitbrecht  gave  a  copious  and  minute 
account  of  the  ligaments,  and  M.  Lieutaud,  who  h'i 
already  laboured  to  rectify  many  errors  in  anatomy,  de- 
scribed with  care  the  structure  and  relations  of  the  faciirt 
and  its  cavities,  and  rendered  the  anatomy  of  the  bladd^fi 
very  precise,  by  describing  the. triangular  space  and  iLa 
mamnullary  eminence  at  its  neck. 

The  study  of  the  minute  anatomy  of  the  tissues,  which 
had  originally  been  commenced  by  Lecuwenhocck,  Mai pigri, 
and  Ruysch,  began  at  this  period  to  attract  more  gencr..! 
attention.      De   Bergen  had  already   demonstrated  the  ]',; 
general  distribution  of  cellular  membrane,  and  showed  thjt 
it  not  only  incloses  every  part  of'the  animal  frame,  but  forms 
the  basis  of  every  organ, — a  doctrine  which  was  adopted, 
and  still  more  fully  expanded,  by  his  friend   Haller,  in  r: 
opposition  to  what  was  asserted  by  Albinus,  who  maintains 
that  each  part  has  a  proper  tissue.     William  Hunter  at  the  W  : 
same  time  gave  a  clear  and  ingenious  statement  of  the 
difference  between  cellular  membrane  and  adipose  tissue, 
in  which  he  maintained  the  general  distribution  of  the 
former,  and  represented  it  as  forming  the  serous  membranes, 
and  regulating  their  physiological  and  pathological  pro-  l"' 
perties,-*-doctrines  which  were  afterwards  confirmed  by  his 
brother  John  Hunter.     A  few  years  after,  the  dcpartinect 
of  general  anatomy  first  assumed  a  substantial  ^orm  in  iL^ 
systematic  view  of  the  membranes  and  their  mutual  con« 
nections  traced  by  Andrew  Bonn  of  Amsterdam.     In  his  .A. 
inaugural  dissertation  D^  Continuatumibut  MenUfrgjuurns:, 
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iX  published  at  Leydeii  In  1768,  this  author,  after  some 
preliminary  observatioMP  on  membranes  in  general  and 
their  structore,  and  an  exposition  of  that  of  the  skin,  traces 
its  transition  into  the  mucons  membranes  and  their  several 
divisions.  He  then  explains  the  distribution  of  the  cellular 
membrane,  the  aponeurotic  expansions,  and  the  perios- 
teum and  perichondrium,  by  either  of  which,  ho  shows, 
every  bone  of  the  skeleton  is  invested  and  connected.  He 
finally  gives  a  veiy  distinct  view  of  the  arrangem^t  of  the 
internal  membranes  of  cavities,  those  named  serous  and 
fibro-serous,  and  the  "nanner  of  their  distribution  over  the 
contained  organs.  This  essay,  which  is  a  happy  example 
ef  generalisation,  is  remarkable  for  the  interesting  general 
views  of  the  structure  of  the  animal  body  which  it  exhibits ; 
and  to  Bonn  belongs  the  merit  of  sketching  the  fire 
outlines  of  that  system  which  it  was  reesrved  for  the 
genins  of  Bichat  to  complete  and  embellisL      Lastly, 

•  Borden,  in  an  elaborate  essay  on  the  mucous  tissue,  or 

cellular  organ,  as  he  terms  it,  brought  forward  some 
interesting  views  of  the  constitution,  nature,  and  extent  of 
the  cellular  membrane. 

Though  anatomy  was  hitherto  cultivated'  with  much 
success  as  illustrating  the  natural  history  and  morbid  states 
of  the  human  body,  yet  little  had  been  done  for  the  elucida- 
tion of  local  diseases,  and  the  surgical  means  by  which 
they  may  be  successfully  treated.  The  idea  of  applying 
anatomical  knowledge  directly  to  this  purpose  appears  to 
have  originated  with  Bemardin  Genga,  a  Roman  surgeon, 
who  published  in  1672,  at  Rome,  a  work  entitled  Surguxd 
Anatomy^  or  ike  Anatomical  HUtory  of  the  Bones  and 
MascUs  of  the  Human  Body^  vnih  the  Description  of  the 
Blood-vessels.  This  work,  which  reached  a  second  edition 
in  1687,  is  highly  creditable  to  the  author,  who  appears  to 
have  studied  intimately  the  mutual  relations  of  different 

'26L  parts.  It  is  not  improbable  that  the  example  of  Qenga  led  ' 
Palfyn,  a  surgeon  at  Ghent,  to  undertake  a  similar  task 
about  thirty  years  after.  For  this,  however,  ho  was  by  no 
means  well  qualified;  and  the  work  of  Palfyn,  though 
bearing  the  name  of  Surgical  Anatomy,  is  a  miserable 
completion,  meagre  in  details,  inaccurate  in  aescription, 
and  altogether  unworthy  of  the  honour  of  being  republished, 
as  it  afterwards  was  by  Antony  Petit 

While  these  two  authors,  however,  were  usefully  employed 
in  showing  what  was  wanted  for  the  surgeon,  others  were 
occupied  in  the  collection  of  new  and  more  accurate  facts. 
Albinos,  indeed,  ever  assiduous,  had,  in  his  account  of  the 
operations  of  Rau,  given  some  good  sketches  of  the  relative 
anatomy  of  the  bladder  and  urethra ;  and  Choselden  had 
already,  in  his  mode  of  cutting  into  the  urinaiy  bladder, 
shown  the  necessity  of  an  exact  knowledge  of  the  relations  ^ 
of  contigQous  parts.  The  first  decided  application,  however, 
of  this  species  of  anatomical  research  it  was  reserved  for  a 
Dutch  anatomist  of  the  18th  century  to  make.     Peter 

r.  Camper,  professor  of  anatomy  at  Amsterdam,  published  in 
1760  and  1762  his  anatomico-pathological  demonstrations 
of  the  parts  of  the  human  arm  and  pelvis,  of  the  diseases 
incident  to  them,  and  the  mode  of  relieving  them  by 
operation,  and  explained  with  great  clearness  the  situation 
of  the  blood-vessels,  nerves,  and  important  muscles.  His 
remarks  on  the  lateral  operation  of  lithotomy,  which 
contain  all  that  was  then  known  on  the  subject^  are  exceed- 
ingly interesting  and  valuable  to  the  surgeon.  It  appears, 
further,  that  he  was  the  first  who  examined  anatomically' 
the  mechanism  of  ruptures,  his  delineations  of  which  were 
published  in  1801  by  Sommering.  Camper  also  wrote  some 
important  memoirs  on  Comparative  Anatomy,  and  he  was 
the  author  of  a  well-known  work  on  the  Relations  of 
Anat(ym.y  to  the  Fine  Arts, 

The  attention  of  anatomists  was  now  directed  to  the 
^looidation  of  the  most  obscure  and  least  explored  parts 


of  the  hu3is.2  f  ramd — the  lymphatic  vessels  and  the  nerves. 
Although,  since  the  first  discovery  of  the  former  by 
AselHus,  Rudbeck,  and  Pecquet,  much  had  been  done, 
especially  by  Ruysch,  Nuck,  Meckel,  and  HaUer,  many 
points,  notwithstanding,  relating  to  their  origin  and  distri- 
bution in  particular  oi^gansj  and  in  the  several  ckases  of 
aidmals,  were  imperfectly  ascertained  or  entirely  unknown. 
William  Hunter  investigated  their  arrangement,  and  pro-  w.  ana  J 
posed  the  doctrine  that  they  are  absorbents ;  and  John  Utmt«r. 
Hunter,  who  undertook  to  demonstiute  the  truth  of  this  ^746-61. 
hypothesis  by  experiment,  discovered,  in  1758,  lymphatics 
in  the  neck  in  birds.  As  tJie  doctrine  reqmred  the  existence 
of  this  order  of  vessels,  not  only  in  quadrupeds  and  birds, 
but  in  reptiles  and  fishes,  the  inquiry  attracted  attention 
among  the  pupils  of  Hunter ;  and  William  Hewson  at  Hewsoa 
length  conununicated,  in  December  1768,  to  the  Royal 
Society  of  London,  an  account  of  the  lacteals  and  lymphatics 
in  birds,  fishes,  and  reptiles,  as  he  had  discovered  and 
demonstrated  them.  The  subject  was  about  the  same  time 
investigated  by  the  second  Monro,  who  indeed  daimed  the 
merit  of  discovering  these  vessels  in  the  classes  of  animals 
now  mentioned.  But  whatever  researches  this  anatomist 
may  have  instituted,  Hewson,  by  communicating  his 
observations  to  the  Royal  Society,  must  be  allowed  to 
possess  the  strongest  as  well  as  the  clearest  claim  to 
discovery.  The  same  author,  in  1774,  gave  the  first 
complete  account  of  the  anatomical  peculiarities  of  the 
lymphatic  system  in  man  and  other  animals,  and  thereby 
supplied  an  important  gap  in  this  department.  He^'son 
is  the  first  who  distinguishes  the  lymphatics  into  two 
orders — th^  superficial  and  the  deep — both  in  the  extremi- 
ties and  in  the  internal  organs.  He  also  studied  the 
structure  of  the  intestinal  villi,  in  which  he  verified  the 
observations  of  Lieberkiihn ;  and  he  made  many  important 
observations  on  the  corpuscles  of  the  lymph  and  blood. 
He  finally  applied  his  anatomical  discoveries  to  explain 
many  of  the  physiological  and  pathological  phenomena  of 
the  animal  body.  Ten  years  after,  John.  Sheldon,  another 
pupil  of  Hunter,  gave  a  second  history  and  description  of 
the  lymphatics,  which,  though  divested  of  the  charm  of 
novelty,  contains  many  interesting  anatomical  facts.  He 
also  examined  the  structure  of  the  villL 

Lastly,  Cruikshank,  in  1786,  published  a  valuable  Cmik* 
history  of  the  anatomy  of  the  lymphatic  system,  in  which  ^^^^ 
he  maintains  the  accuracy  of  the  Hunterian  doctrine^  that  '^^®** 
the  lymphatics  are  the  only  absorbents;  gave  a  more 
minute  account  than  heretoforo  of  these  vessels,  of  their 
coats  and  valves;  and  explained  the  structure  of  the 
lymphatic  glands.  He  also  injected  the  villi,  and  examined 
them  microscopically,  verifying  most  of  the  observations 
of  Lieberkuhn.  The  origin  of  the  lymphatics  he  maintains 
rather  by  inference  than  direct  demonstration.  To  these 
three  works,  though  in  other  respects  very  Excellent,  it  is 
a  considerable  objection  that  the  anatomical  descriptions 
are  much  mixed  with  hypothetical  speculation  and  reason- 
ings on  properties,  and  that  the  facts  are  by  no  means 
always  distinguished  from  mere  matters  of  opinion.  At  the 
same  time  Haase  published  an  account  of  the  lymphatics  of 
the  skin  and  intestines,  and  the  plexiform  nets  of  Uie  pelvis. 

To  complete  this  sketch  of  the  history  of  the  anatomy 
of  the  lymphatic  system,  it  may  be  added  that  Mascagni,  Moscag^tt 
who  had  been  engaged  from  the  year  1777  to  1781  in  the 
same  train  of  investigation,  first  demonstrated  to  his 
pupils  several  curious  facts  relating  to  the  anatomy  of  the 
lymphatic  system.  When  at  Florence  in  1782  he  made 
several  preparations,  at  the  request  of  Peter  Leopold, 
Grand  Duke  of  Tuscany;  and  when  the  Royal  Academy  of 
Sciences  at  Paris  announced  the  anatomy  of  this  system 
for  their  prixe  essay  appointed  for  March  1 784,  Mascagni 
rerK^l .  nd  ca  ccmsj'.-nicating  to  the  public  the  results  of 
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hid  researches— tlie  first  part  of  his  oommentary,  with  four 
ougravings.  Anxiety,  however,  to  complete  his  prepara- 
tions detained  him  at  Florence  till  the  close  of  17S5 ;  and 
from  these  causes  his  wor|:  did  not  appear  till  1787. 
These  delays,  however,  unfavourable  as  Uiey  were  to  his 
claims  of  priority  to  Sheldon  and  Cruikshank,  were  on 
the  whole  advantageous  to  the  perfection  of  his  work, 
which  is^not  only  tho  most  magnificent,  but  also  the  most 
complete  that  ever  was  published  on  the  lymphatics.  In 
lus  account  of  the  vessels  and  their  valves  he  confirms 
some  of  Hewson's  observations,  and  rectifies  others.  Their 
origin  he  proves  by  inference  much  in  the  same  manner 
as  Cruikshank;  but  he  anticipates  this  author  in  the 
account  of  the  glands,  and  he  gives  the  most  minute 
description  of  the  superficial  and  deep  lymphatics,  both  m 
the  members  and  in  the  internal  organs. 

General  accounts  of  the  nerves  had  beeh  given  with 
various  degrees  of  accuracy  by  Willis,  Vieussens,  Winslow, 
and  the  first  Monro;  and  the  subject  had  been  much 
rectified  and  improved  by  the  indefatigable  Haller.  The 
first  example  of  minute  descnptive  neurography  was 
given  in  1748  by  John  Frederick  Meckel,  whose  account 
of  the  fifth  pair,  and  of  the  nerves  of  the  face,  will  long 
remain  a  lasting  proof  of  accuracy  and  research.  The 
same  subject  was  investigated  in  1765  by  Hirsch,  and  in 
1777  by  Wrisberg.  In  1766  Metzger  examined  the 
origin,  distribution,  and  termination  of  the  first  pair, 
— a  point  which  was  afterwards  very  minutely  treated 
by  Scarpa  in  his  anatopiical  disquisitions,  published 
in  1780  ;  and  the  internal  nerves  of  the  nostrils  were 
examined  in  17.91  by  Haase.  The  optic  nerve,  which  had 
been  studied  originally  by  Varoli,  and  afterwards  by  Mery, 
Duvemey,  Henkel,  Moeller,  Hein,  and  Kaldschmid,  was 
examined  with  extreme  accuracy,  with  the  other  nerve^ 
of  the  organ  of  vision,  by  Zinn,  in  his  elaborate  treatise. 
The  phrenic  nerves  and  the  oesophageal  branches  of  the 
eighth  pair -were  studied  by  Uaase;  the  phrenic,  the 
abdominal,  and  the  pharyngeal  nerves,  by  Wrisberg; 
those  of  the  heart  most  minutely  by  Andersch ;  and  the 
origins,  formation,  and  distribution  of  the  intercostal 
nerve,  by  Iwanoff,  Ludwig,  and  OirardL  The  labours  of 
these  anatomists,  however,  were  eclipsed  by  the.  splendid 
works  of  Walter  on  the  nerves  of  the  chest  and  belly ; 
17Sa.  and  those  of  Scarpa  on  the  distribution  of  the  8th  pair, 
^704.  and  splanchnic  -nerves  in  general  In  minuteness  of 
description  and  in  beauty  of  engraving  these  works  have 
not  yet  been  equalled,  and  will  never  perhaps  be  surpassed. 
About  the  same  time,  Scarpa,  so  distinguished  in  every 
branch  of  anatomical  research,  investigated  the  minute 
structure  of  the  ganglions  and  plexuses.  The  anatomy  of' 
the  brain  itself  was  also  studied  with  great  attention  by 
17S0.         tho  second  Monro,  Malacarne,  and  Vicq  d'Azyr. 

Lastly,  the  anatomy  of  the  gravid  uterus,  which  had 

Vicen  originally  studied  by  Albinus,  Roederer,  and  Smellie, 

?Fa3  again  illustrated  most  completely  by  William  Hunter, 

1774  n'hose  engravings  will  remain   a   lasting   memorial  of 

scientific  zeal  and  artistic  taleiit 
19th  cen-        The  perfection  which  anatomical  science  attained  in 
tury.  the  last  ten  years  of  the  eighteenth  and  during  the  pre- 

sent century  is  evinced  not  only  in  the  improved  character 
of  the  systems  published  by  anatomists,  but  in  the  enor- 
mous advance  which  has  taken  place  in  the  knowledge 
of  the  minute  structure  of  the  animal  tissues,  of  the  de- 
velopment of  the  tissues  and  organs,  and  of  the  modificar 
tions  in  form  and  structure  exhibited  by  various  groups 
of  animals. 

The  first  who  gave  a  good  modem  system  was  Sabatier ; 
bnt  his  work  was  speedily  eclipsed  by  the  superior  merits 
of  the  treatises  of  Sommering,  Bichat,  aud  Portal  The 
excellent  work  by  Samuel  Thomas  Sommering^  originally 


published  in  the  Qerman  language,  between  the  yeaisS^nf 
1791  and  1796 ;  then  m  the  Latin  language,  between  Uie  ^ 
years  1794  and  1800;  and  in  a  second  edition  in  the 
Qenoan  language  in  1800  and  1801,  maintaining  the  high 
character  which  it  first  possessed  for  clear  arrangement, 
accurate  description,  and  general  precision,  was,  between 
4he  years  1841  and  1844,  republished  in  eight  volamcs  at 
Leipsic  by  Bischoff,  Henle,  Buschke,  Theile.  Valentin, 
Vogel,  and  Wagner,  with  suitable  additionsy  and  a  largp 
amount  of  new  and  accurate  information.  In  this  editiuo 
Rudolph  Wagner  gives,  in  the  first  division  of  the  first 
volume,  the  life,  correspondence,  and  literary  writings  of 
Sommering;  and  in  the  second  volume  the  anatomy  of 
the  bones  and  ligamenta.  The  third  volume  contains  the 
anatomy  of  the  muscles  and  the  vascular  sjystem  b; 
Theile.  Valentin  devotes  one  volume,  the  foorth,  tothe 
minute  anatomy  of  the  nervous  system  and  its  parts,  as 
disclosed  by  careful  examination  by  the  micruecope ;  and 
it  must  be  allowed  that  the  author  has  been  at  great  pains 
to  present  just  views  of  the  true  anatomy  of  the  hraii], 
the  spinal  cord,  the  nervous  branches,  and  the  ganglia. 
In  the  fifth'  volume,  Buschke  of  Jena  gives  the  anatoiokal 
history  of  the  viscera  and  the  organs  of  the  senses,  s 
dei^artment  which  had  been  left  in  some  degree  incomplete 
in  the  original,  but  for  one  division  of  wluch  the  author 
had  left  useful  materials  in  his  large  figorea  alieadj 
mentioned.  In  the  sixth  volume,  an  entire  and  complete 
system  of  general  anatomy,  deduced  from  personal  obso*- 
vation  and  that  of  other,  careful  observers^  the  materials 
being  in  general  new,  and  in  all  instancea  confirmed  and 
rectified,  is  given  by  Prof.  Benle.  The  seventh  volume  con- 
tains the  history  of  the  process  of  development  in  mammaiis 
and  man,  by  TL  L.  W.  Bischoff.  The  eighth  vohnse 
treats  of  the  pathological  anatomy  of  the  human  body,  bj 
Julius  Vogel,  but-  contains  only  the  first  division,  relating 
to  the  generalities  of  the  subject  This,  which  is  probablj 
the  most  accurate  as  it  is  the  most  elaborate  system  cf 
anatomical  knowledge  up  to  the  date  of  its  pablicatioii  in 
1844,  was  translated  into  the  French  language  by  Jonrdsn, 
and  published  in  1846  under  the  name  of  Enepclo^ii 
A  natomique.  The  eighth  volume  was  translated  into  English 
in  the  year  1847. 

The  Anatomie  GiniraU  of  Bichat  is  a  monument  of  kis  E  :i^ 
philosophical  genius  which  will  last  as  long  aa  the  a^nctiue        i 
and  functions  of  the  human  body  are  objeda  of  intcnst 
Bis  Anatomie  iSencnptive  is  distinguished   by  dear  and         \ 
natural  arrangement,  precise  and  accnrate  descriptioD,  tad 
the  general  ingenuity  with  which  the  subject  is  treated. 
The  physiological  observations  are  in  general  oofrect,  often 
novel,  and  always  highly  interesting.     It  is  unfortnnate, 
however,  that  the  ingenious  author  was  cut  off  pren^toreiy 
dunng  the  preparation  of  the  third  volume.     The  later 
volumes  are,  however,  pervaded  with  the  general  spirit  by 
which  the  others  are  impressed,  and  are  highly  credit&bk 
to  the  learning,  the  judgment,  and  the  diligence  of  MM. 
Roux  and  Buisson.    The  system  of  Portal  is  a  vahiabk  F:r: 
and  correct  digest  of  anatomical  and  pathological  know-  ^* 
ledge,  which,  in  exact  literary  information,  is  worthy  of  ^^ 
the  author  of  the  Htstotre  de  V Anatomic  Hde  la  Ckirtaytf, 
and,  in  accuracy  of  descriptive  details,  shows  that'M. 
Portal  trusts  not  to  the  labours  of  his  predecessors  orJj, 
Boyer  published  in  1803  a  complete  treatise  on  Deseriptivs 
Anatomy.     Cloquet  formed,  on  the  model  of  the  Anatamft 
Descriptive  of  Bichat,  a  system  in  which  he  avails  himaelf 
of  the  literature  and  precision  of  Sdmmering  and  the 
details  of  Portal     An  English  translation  of  this  vodt 
was  prepared   by  Dr  Knox.     Cruveilhier  'pnUisherl   in 
1834-35  a  good  general  treatise  on  Descriptive  Anatooy, 
which  was  translated  into  English,  and  published  ma  a 
part  of  The  Library  of  Medicine,     Crnveilhier's  tpeatiae 
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has  passed  through  several  editions.  About  the  same 
time  Blandln  published  an  elementary  work  on  Descriptive 
Anatomy,  and  a  useful  treatise  on  Topographical  Anatomy. 
But  the  most  elaborate  system  of  human  anatomy  which 
has  proceeded  from  the  French  school  is  the  great  treatise 
of  Bourgcry,  illustrated  by  numerous  large  and  beautifully- 
coloured  plates  of  the  parts  and  organs.^  It  consists  of 
two  divisions,  one  on  Medical  and  Physiological  Anatomy ; 
the  other  on  Surgical  Anatomy. 
ui  J.  F.   Meckel  published  between  1815  and   1820  a 

latic  manual  of  Descriptive  Anatomy  which  combines  the 
oisu.  plulosophical  generalisations  of  Bichat  with  the  precise 
description  and  pathological  knowledge  of  PortaL  During 
the  succeeding  thirty  years  excellent  systematic  treatises 
in  the  German  language  were  prepared  by  Eosenmiiller, 
C.  F.  P.  Krause,  Frederick  Hildebrand  (the  4th  edition  of 
which  was  edited  in  1830  by  the  eminent  anatomist  R  H. 
Weber),  and  Fred.  Arnold.  In  1 846  Joseph  Hyrtl  published 
a  system  of  Human  Anatomy,  and  in  the  following  year  a 
manual  of  Topographical  and  Surgical  Anatottiy,  both  of 
which,  but  more  especially  the  latter,  have  gone  through 
several  editions.  Luschka,  the  professor  of  anatomy  in 
Tiibingen,  has  prepared  a  valuable  treatise  on  Regional 
Anatomy,  in  which  attention  is  particularly  directed  to  the 
relations  of  the  parts  which  are  of  interest  to  the  physician 
and  surgeon.  The  text-book  by  Hermann  Meyer  of  Zurich 
is  also  worthy  of  mention  as  a  work  in  which  the  mechanical 
construction  and  uses  of  parts  are  described  with  great 
care.  Henle's  treatise  on  Human  Anatomy,  the  publication 
of  which  was  commenced  in  1855,  though  the  last  volume 
was  not  completed  until  -1873,  is,  however,  the  most 
complete  work  on  the  subject  which  has  as  yet  issued  from 
the  German  press  during  the  latter  half  of  the  present 
century.  It  is*  remarkable  not  only  for  the  elaborate 
description  of  the  organs  and  tissues  of  the  body,  and  the 
ample  references  to  we  labours  of  other  observers,  but  for 
the  number  and  beauty  of  the  wood  engravings. 

In  Great  Britain  systematic  treatises  on  Human  Anatomy 
lUc  ^e^  published  in  the  earlier  part  of  the  present  centiiiy 
ists.  by  Andrew  Fyfe,  John  Bell,  the  third  Monro,  and  John 
Gordon,  all  of  whom  were  teachers  in  the  Edinburgh  school 
In  London,  Jones  Quain  prepared  an  excellent  text-book, 
tv'hich,  under  a  succession  of  editors,  who  have  kept  each 
new  edition  on  a  level  with  the  advancing  tide  of  anatomical 
knowledge,  has  been  much  esteemed  not  only  for  the 
clearness, of  its  descriptions,  but  for  th^  soundness  of  its 
information  on  the  various  branches  of  hutnan  Systematic 
Anatomy.  The  7th  edition,  under  the  editorial  superiur 
tendenoe  of  Professors  Sharpey,  Allen  Thomson,  and 
Cleland,  appeared  between  1864  and  1867.  The  passing 
of  the  Anatomy  Act  in  1832,  by  affording  facilities  for 
the  pursuit  of  practical  anatomy,  gave  a  great  stimulus  to 
its  study  in  this  country,  and  to  facilitate  the  acquisition 
of  a  knowledge  of  the  subject  maay  text-books  have  been 
published.  The  most '  important  are  Harri.°on's  Dublin 
DisseetorfBJid  the  well-known  DemonriratioM  of  Anatomy  by 
Prof.  Ellis.  The  increased  importance  attached  bysurgeonsto 
a  precise  acquaintance  with  the  knowledge  of  those  regions 
in  which  operations  have  most  frequently  to  be  performed, 
has  led  to  the  production  of  valuable  special  works  on 
their  anatomy.  The  treatise  of  Allen  Burns  on  the  head 
and  neck,  those  of  Sir  Astley  Cooper  and  Sir  W.  Lawrence 
on  hernia,  Morton's  ATitUomy  of  the  Surgical  Regions,  the 
excellent  plates  on  Surgical  Anatomy  by  Joseph  Maclise,  and 
the  beautiful  drawings  by  Ford  from  the  dissections  of  Prof. 
EUis,  with  descriptive  letterpress,  are  highly  creditable  to 
13riti8h  anatomists ;  whilst  the  treatise  on  heniia  by  Scarpa, 
r\nd  Cloquet's  and  Hesselbach's  works  on  the  same  subject, 
reflect  credit  on  the  Italian,  French,  and  German  schools. 
But  special  treatises  have  also  been  written  on  other 


departments  of  human  descriptive  anatomy.  Iiuies,  Sandi-  K\mAki 
fort,  and  Barclay  published  works  on  the  muscles  generally;  tiMiur 
and  Sir  Charles  Bell,  in  his  classical  treatise  on  the  Ana« 
tomy  of  Expression,  described  with  care  the  attachments 
and  action  of  the  muscles  of  the  face.  Of  late  years  the 
variations  in  the  usually  described  arrangements  in  the 
muscular^  system  in  man  have  been  carefully  inquired  into, 
and  numerous  memoitv  have  been  written,  more  especially 
by  M*Whinnie,  HaUett,  W.  Gruber,  John  Wood,  W.  Turner, 
and  M'Alister.  F.  0.  Ward  published  a  work  on  Human 
Osteology  which  is  characterised  by  the  minuteness  and 
accuracy  of  its  description  j  G.  M.  Humphry,  a  treatise  in 
which  the  physical,  physiological,  and  pathological  aspects 
of  the  skeleton  are  dwelt  upon;  and  Luther  Holden,  a  pro- 
fusely-illustrated work  on  the  same  subject,  in  which  the 
surfaces  for  muscular  attachments  are  carefully  delineated. 
Sir  Charles  Bell's  engravings  of  the  arteries,  Tiedemann's 
more  elaborate  plates,  and  Harrison's  admirable  description ' 
of  these  vessels,  all  deserve  notice.  But  the  most  complete 
•work  on  the  Anatomy  of  the  Arteries  which  has  yet  appeared 
is  that  by  Richard  QuaiUj  which  consists  of  eighty-seven* 
large  plates,  with  543  pages  of  descriptive  letterpress.' 
It  will  long  continue  a  standard  work  on  the  subject 

Numerous  treatises  on  the*  anatomy  of  the  -nervous 
system  have  been  published.  In  Germany  the  brothers 
Wenzel,  Reil,  Tiedemann,  Gall  and  Spurzheim,  Arnold, 
and  Keichert  have  prepared  works  on  the  descriptive 
anatomy  of  the  great  nerve  centres,  not  only  in  man  but 
in  various  animals;  and  by  Tiedemann,  Keichert,  and 
Ecker,  the  development  of  the  brain  has  been  especially 
studied.  In  Italy  the  memoirs  of  Rolando  on  the  anatomy 
of  the  brain,  and  of  Bellingeri  on  the  spinal  cord  and  its 
nerves,  are  of  importance.  From  the  French  school  the 
writings  of  Serres,  of  FoviUe,  of  Leuret  and  Gratiolet,  have 
thrown  much  new  light  on  the  stnucture  of  the  brain.  In 
Great  Britain,  Sir  Charles  Bell,  in  his  great  work  on  the 
nervous  system,  developed  and  establi»hed  the  truth  of  tiie 
separate  nature  of  the  nerves  of  sensation  and  motion. 
In  1836,  and  again  in  1847,  Samuel  Solly  published  an 
instructive  treatise  on  the  anatomy  of  the  brain.  Between 
1830  and  1834  Joseph  Swan  published  a  valuable  series 
of  engravings  in  illustration  of  the  distribution  of  the 
nerves,  and  Robert  Lee  has  especially  investigated  the 
arrangement  and  distribution  of  the  nerves  of  the  heart 
and  uterus.  In  the  Cyclopcedia  of  Anatomy  and  Physiology, 
uifder  th6  editorial  superintendence  of  Dr  Robert  R 
Todd,  original  memoirs,  not  only  on  human  but  comparative 
anatomy,  by  eminent  writers,  have  appeared,  and  have 
done  much  to  diffuse  a  knowledge  of  anatomical  science. 

The  improvement  which  has  been  effected  in  the  con-  Improvt* 
struction  of  the  compound  microscope  during  the  fifty  *»"»*•  ij» 
years  subsequent  to  1822,  has  contributed  in  no  small  Jjjj^ 
degree  to  enable  anatomists  to  obtain  more  correct  infor- 
mation on  the  intimate  structure  of  different  organs  and 
tissues  of  the  animal  body.  .  For  the  first  twenty  years  of 
the  nineteenth  century,  opticians  and  instrument-makers 
had  at  intervals  endeavoured  to  render  the  compound 
microscope  at  once  an  instrument  of  greater  power  and 
more  free  from  sources  of  ertor  and  optical  illusion  than  it 
had  hitherto  been  possible  to  obtain  it     Two  defects,  how- 
ever, still  adhered  to  the  compound  microscope.    The  instru- 
ment was  not  achromatic;  and  a  considerable  degree  of  spheri- 
cal aberration  uncorrected  rendered  the  image  indistinct. 

Between  1812  and  1815  Professor  Amici  of  Modena  • 
had  attempted  to  construct  an  achromatic  object-glass  of 
one  single  lens,  but  found  that  this  was  impracticable. 
M.  Selligues  of  Paris,  in  1823,  after  various  trials,  found 
that  this  could  be  done  by  making  the  object-glass  consist 
of  four  achromatic  compound  lenses,  each  of  which  was 
composed  of  two  single  lensea  '  This  method  was  carried 
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into  practice  and  improved  by  the  two  MM.  Chevalier  of 
Paria.  About  the  same  time  Dr  Ooring  in  London,  with 
the  aid  of  Mr  Tallcy  and  Mr  Pritcbard,  constnicted  com- 
pound microscopes  upon  a  similar  principle 

By  the  labours  of  these  practical  opticians,  and  the 
suggestions  of  various  scientific  persons,  as  Sir  John 
Uerachel,  Sir  Richard  Airy,  Mr  Barlow,  one  great  defect 
of  the  compound  microscope  was  obviated.  The  effects  of 
spherical  aberration  were  in  the  next  place  overcome  in  a 
rery  siqiple  manner  by  the  experiments  of  Mr  Joseph 
Jadcson  Lister,  who  had  early  observed  that  the  combined 
achromatic  object-glasses  devised  by  Sclligues  were  fixed  in 
their  cells  with  the  convex  side  foremost,  a  most  improper 
position,  as  it  renders  the  spherical  errors  very  great 
This  gentleman  found,  after  various  trials,  that  by  placing 
three  or  more  achromatic  glasses  with  their  plane  surfaces 
directed  foremost,  it  was  possible  to  correct  completely  all 
spherical  abeiration. 

This  fact  was  made  known  in  the  beginning  of  the  year 
1830 ;  and  by  its  application  the  compound  microscope  was* 
brought  to  a  high  degree  of  perfection  as  an  achromatic 
instrument  in  1831  and  1832,  and  became  the  means  of 
mffording  valuable  assistance  in  anatomical  inquiries.  The 
use  of  the  microscope  in*  anatomy,  which  had  in  the 
times  of  Malpighi,  Leeuwenhoeck,  William  Cowper,  Baker, 
Fontana,  Hewson,  and  the  second  Monro,  been  much 
cnltivBted,  but  had  afterwards,  from  the  imperfection  of 
the  instrument  and  the  illusions  to  which  it  not  unfre- 
qnently  gave  rise,  been  neglected,  now  became  so  general 
and  80  necessary,  that  since  the  year  1832  minute  atnio* 
tnhd  anatomy  has  been,  if  not  created  anew,  at  least 
most  thoroughly  revised.  The  amount  of  knowledge 
has  been  enormously  increased ;  that  which  was  already  pos* 
aessed  has  been  rendered  greatly  more  accurate  and  precise. 
Mi'rw  It  IB  impossible  in  this  place  to  name  the  authors  of  all 

>  ■  ic  tiie  valuable  monographs  which  have  appeared  during  the 
viiiUmy.  pj^g^  £Q^y  years,  but  those  who  have  especially  advanced 
the  progress  of  our  knowledge  of  the  minute  structure  of 
the  tissues  and  organs  may  be  referred  to.  Johannes  Miiller 
in  1830  published  an  elaborate  commentary  on  the  minute 
structure  of  the  glands,  the  first  work  in  which  the 
anatomy  of  these  organs  was  examined  and  elucidated  in 
a  comprehensive  and  systematic  manner.  Ehrenberg 
explained  the  structure  of  numerous  infusoria,  and  disclosed 
the  peculiarities  of  many  other  structures,  animal,  vegetable, 
and  mineral,  which  had  previously  eluded  the  nfbst 
skilful  rcscarchea  Francis  Kieman,  in  1833,  gave  the 
first  correct  account  of  the  minute  anatomy  of  the  liver. 
Schleiden  in  1838,  and  Schwann  in  1839,  published  most 
important  generalisations  on  the  cellular  structure  of 
vegetable  and  animal  organisms.  Martin  Barry  communi-^ 
catcd  new  facta  on  the  structure  of  the  ovum  and  on  the 
structure  of  cells  generally.  John  Goodsir  laid  great 
emphasis  on  the  office  of  the  nucleus  in  the  nutrition, 
growth,  and  reproduction  of  cells,  and  on  the  arrangement 
of  tlie  cells  within  an  organism  into  departments  or 
territories.  Virchow,.by  his  researches  into  the  connective 
tissues,  has  still  further  developed  the  idea  of  the  cellular 
structure  of  the  animal  organism,  and  the  importance  of 
cells  in  the  performance  of  physiological  and  pathological 
processes.  Lionel  Reale  attributed  both  to  the  nucjeus  and  to 
the  substance  of  the  cell  immediately  surrounding  it  import- 
ant functional  properties.  Max  Schultze  showed  the  identity 
*  in  nature  between  the  Barcode  substance  of  the  loweranimal 
organisms  and  the  contents  of  the  cells  in  the  higher  animals, 
and  applied  to  these  substances  the  common  term  proto* 
plasm,  which  had  previously  been  introduced  by  Hugo  von 
Mohl  to  designate  a  similar  material  in  the  vegetable  cell 
The  minute  structure  and  development  of  bone  has 
tccn  carefully  investigated  by  J.  Goodsir,  W.  Sbarpcy,  H. 


Mtiller,  C.  Gegenbaur,  and  A.  KoUikcr ;  that  of  rxmdt  by 
Bowman,  KoUiiker,  and  Sharpey ;  of  nerve  b/  Schiranii, 
Remak,  Stilling,  Qerhich,  Lockhart  Clarke,  andDciten; 
of  cartilage  by  Schwann  and  Schultze ;  of  the  blood  and 
blood-vessels  by  Henle,  Oulliver,  Quekett,  Paget,  and 
\Vharton  Jones  ;  of  the  mucous  membranes  by  Bowman ; 
of  the  serous  ^membranes  by  Henle,  BeddiDghans^Ti, 
Ludwig,  and  Klein ;  of  the  teeth  by  Retzius,  A  NaEm}-tb, 
J.  Goodsir,  J.  Tomes,  R.  Owen,  Cxennaky  Huxley,  and 
Waldeyer.  The  structure  of  the  lungs  has  beoi  investigatci 
by  Addison,  Hainey,  and  Rossignol;  of  the  kidney  by 
Bowman,  Henle,  and  Schweiggerseidel ;  of  the  liver  by 
Beale  and  Hering;  of  the  spleen  by  Sanden,  Gray, 
Billroth,  and  ^.  Miiller ;  of  the  testicle  by  A  Cocp^^:, 
Kolliker,  and  Henle ;  of  the  ovary  by  PflOgor  and  Waldeycr ; 
of  the  thymus  by  A.  Cooper  and  Simon ;  of  the  stomach 
and  intestines  by  Kolliker,  Brinton,  and  Frey;  o[  the 
placenta  by  Eschricht,  Heid,  Sharpey,  Goodsir,  Van  dcr 
Kolk,  Virchow,  Fane,  Priestley,  BoUeston,  Ercdaiii,  £'d 
Turner ;  of  the  organs  of  sense  by  Henle,  Bowman,  Hls 
H.  Mtiller,  Schultze,  Cord,  Reissncr,  and  Deitera 

The  general  results  of  the  labours  of  tliese  and  ctber 
investigators  have  been  from  time  to  time  incorporated 
into  systematio  treatises  on  microscopic  anatomy,  of  tLicj 
reference  may  more  especially  be  made  to  those  prepcrei 
by  J.  Berres,  F.  Gerber,  A.  Hill  Hassall,  A.  Kolliker,  W. 
Sharpey,  W,  Bowman,  F.  Leydig,  Frey,  and  &  Sthckcr. 
Side  by  side  with  these  inquiries  into  the  structure  ar.i 
development  of  the  tissues,  the  evolution  of  the  embryo 
out  of  the  fertilised  ovum  has  been  carried  on.  Porkir/e, 
Von  Baer,  Coste,  Wharton  Jones,  Valentin,  B-  Wagner, 
Rathke,  J.  Miiller,  Prevost  and  Dumas,  Martin  Banr, 
Reichert,  Bischoff,  Kolliker,  Vogt,'  Allen  Thomson,  Owc-j, 
Von  Siebold,  Digardin,  Milne-Edwards,  Clapar^e,  Agassiz, 
Huxley,  Kitchen  Parker,  and  Kowalevsky  have  all  contn 
buted  important  memoirs  on  various  branches  of  embi7olo.7. 

Comparative  Anatomy,  which  during  the  18Ui  oenturj^^  ^ 
diligently  cultivated  by  Daubenton,  Pallas,  Haller,  Bufis,  • 
John  Hunter,  and  the  second  Monro,  has  b^me  daring  J  e  '^ 
pre^nt  century  a  subject  of  increased  interest,  from  its  h:.- 
mate  connection  with  the  sciences  of  zoology, physiology,  aid 
geology.    It  hasxonsequently  been  studied  with  great  ::^ 
and  assiduity  and  multitudes  of  monographs,  as  wcU  ^ 
numerous  systematic  treatises  on  the  anatomy  both  of  tie 
vertebrata  and  invertebrata,  have  been  published. 

To  name  even  a  tithe  of  the  workers  and  authors  ^ly 
have  added  to  our  knowledge  of  the  facta  of  compan:?"; 
anatomy  would  occupy  considerable  space.  It  may  rir  os 
to  refer  to  those  whose  writings  have  contributed  iz:c\ 
materially  to  the  advance  of  the  scienoeL  In  fr^^.:^ 
Cttvier,  Dumeril,  the  SaintrHilaires,  Blanchard,  De  Ll-i-- 
ville,  H.  and  Alphonse  Milne-Edwards,  Gervais,  :xd 
Gratiolet;  in  Germany,  Meckel,  Tiedemann,  Von  Eacr, 
Spix,  Martins,  Bujanus,  Otto,  Cams,  J.  Miiller,  Lcud.rt, 
Gcgenbaur,  and  Haeckel;  in  Sweden  and  Denmiri, 
Retzius  and  Eschricht ;  iiNHoUand  and  Belgium,  Van  c^r 
Kolk,  Vrolik,  and  Van  Bcneden;  in  America,  Agasci , 
Wyman,  and  Burmeister ;  in  Great  Britain,  E.  Home,  X. 
Carlisle,  R.  Grant,  Richard  Owen,  J.  Barclay,  R  Knox,  J. 
Goodsir,  O.  Buak,  Rymer  Jones,  W.  R  Carpenter,  T.  H. 
Huxley,  G.  J.  Alhnan,  W.  H.  Flower,  St  George  Mivrr. 
and  J.  Murie  are  names  identified  with  one  or  mc-"^ 
branches  of  the  subject 

The  investigations  into  the  form  and  etnicture  d 
animals  have  led  anatomists  to  search  for  parts  in  c=? 
animal  which  correspond  with  parts  in  other  anixail^  ^ 
their  mode  of  development  and*  arrangement,  and  t- 
evolve  from  their  researches  general  doctrines  of  orpJ.z 
forms.  The  conception  entertained  by  Goethe  of  tre 
presence  of-  a  pre-suuillary  elen^ent  in  the  human  i^i^  vr 
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jaw  becaose  it  exists  in  other  vertebrates,  and  the  announce- 
ment of  the  theory  of  the  vertebrate  nature  of  the  skull  by 
Goethe^  and  Oken,  directed  anatomists  into  9,  line  of 
inquiry  which  has  been  productive  of  fruitful  results,  and 
has  exercised  a  great  influence  on  the  progress  and  direction 
of  biological  science.  Geoffroy  St  Hiiaire  and  C.  Martins 
in  France;  Splx,  Cams,  Gegenbaur,  and  Ha^el  in  Ger- 
many; and  Owen,  Goodsir,  Humphry,  Huxley,  Parker, 
and  Qeland  in  Great  Britain,  have  all  published  important 
memoirs  in  tliis  department  of  anatomical  research. 

.The  formation  of  anatomical  museums  in  connection 
vdth  universities,  and  elsev/here,  by  enabling  specimens 
to  be  accumulated  for  observation  and  comparison,  has 
contributed  in'no  small  degree  to  the  progress  of  anatomical 
science.  I^e-eminent  amongst  these  is  the  collection 
originally  formed  by  the  genius,  energy,  and  self-deyoted- 
ness  of  John  Hunter,  which,  under  the  fostering  care  of 
thecooncil  of  the  Royal  College  of  Surgeons  of  England, 
Las  been  materially  augmented  in  all  its  departments  by  a 
succession  of  curators — Clift,  Owen,  Quekctt,  and  Flower. 
The  aid  which  has  been  afforded  to  anatomists  in  the 
publication  of  their  researches,  more  especially  in  providing 
plates  and  other  expensive  means  of  illustrati6n,  by  the 
learned  societies  of  Europe,  and  the  circulation  which  has 
been  given  to  their  memoirs  through  the  Transactions  and 
Proceedings  of  these  societies,  and  through  the  Journals 
devoted  to  anatomical  and  physiological  science,  have 
materially  contributed  to  the  diffusion  of  a  knowledge  of 
discoveries,  and  to  the  general  advance  of  the  science. 

SPECIAL  ANATOMY  OF  THE  HUMAN  BODY. 

Man,  zoologically  speaking,  belongs 
to  the  Mammalian  class  of  the  Verte- 
brate sub-kingdom,  i.e.,  his  young  are  1 
brought  forth  alive,  and  nourished  ' 
during  infancy  on  milk  secreted  in 
mammary  or  inilk-forming  glands.  In 
conmion  with  all  vertebrate  organisms, 
he  possesses  a  spine  or  vertebral  column 
and  a  skull,  in  which  are  contained 
the  brain  and  the  spinal  marrow,  and 
on  the  ventral  surface  of  the  spinal 
column  are  situated  the  several  sub- 
divisions of  the  alimcntaiy  canal 

But  man  possesses  certain  special  or 
distinctive  anatomical  characters.  The 
most  noticeable,  as  seen  on  an  external 
inspection  of  his  body,  is  his  erect 
position.  He  is,  indeed,  the  only  liv- 
ing  c^iature  that  can  walk  or  stand 
erect,  t.e.f  with  the  axis  of  the  spine 
vertical ;  with  the  hip  and  knee  joints 
capable  of  being  fully  extended,  so 
that  the  leg  is  brought  into  line  with 
the  thigh;  with  the  foot  so  planted 
00  the  ground  that  it  rests  on  the  heel 
behind  and  on  the  roots  of  the  toes 
in  front;  with  the  upper  limbs  so 
arranged  as  to  act,  not  as  instruments 
of  progression,  but  of  prehension ;  and 
with  the  head  so  balanced  on  the  top  ^.^' l"7H^l?„?J"!r'\!?,  "^ 

-     ,  .  «..»<.  1  *      iioa taroagli  the  naman 

of  the  spme  that  the  face. and  eyes    '    "  -'  *"* 

look  directly  to  the  front.  His  bones, 
joints,  and  muscles  are  constructed 
and  arranged  so  as  to  enable  him  to 
preserve  the  erect  attitude  without 
fatigue.  In  other  vertebrata  the  axis 
of  the  spina  is  oblique  or  horizontal, 
the  hip  and  knee  joints  are  perma- 
nently bent  at  a  more  or  less  acute  angle,  the  limbs  cor- 


head  and  trunk.  The 
skull  and  spine,  daikly 
shaded,  and  containing 
the  cerebro-splnal  nerv- 
ous  axis,  are  dorsal  or  at 
the  back.  The  aliment- 
ary and  respiratory  tubes, 
seen  ta  onlllne,  are  ven- 
tral, or  at  the  ttonU  The 
dotted  line  V  repreaenta 
the  Tcrtical  oxU  of  the 
trunk. 
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respondmg  to  the  human  upper  extremities,  are,  in  the  form 
of  legs,  Wmgs,  or  fins,  instruments  of  progression,  and  the 
head  is  articulated  with: 
the  spine  at  or  near  the 
hinder  end  of  the  skulL       /  ^ 

Owing  to  the  oblique  or      /  >/ 

horizontal  attitude  of  the  ' 

body  in  the  vertebrata 
generally,  and  its  erect 
position  in  man,  the  terms  f"*®-?-— 9"!""*^''P"*roo'  a^iuajJ'upcd-  the 
which  are  employed  m  to  the  vciticai  dotted  iine.  M/ftr(7oo(tor.) 
describing  the  relative  position  of  diferent  parts  are  not 
used  in  the  same  sense  by  ^e  human  and  compiuutive 
anatomist.  Thus,  parts  which  are  su- 
perior, or  above  other  parts,  in  tho 
human  body,  are  anterior,  or  in  front, 
in  other  vertebrata;  and  parts  which 
are  posterior,  or  behind  other  parts 
in  man,  are  superior  to  them  in  other 
vertebrata.  To  obviate  the  confusion 
which  must  necessarily  arise  when  com- 
paring the  human  body  with  that  of 
other  vertebrates,  certain  descriptive 
terms  have  been  recommended  which 
may  be  employed  whether  the  position 
of  the  body  be  erect  or  non-erect.  Thus, 
tho  aspect  of  parts  directed  towards  tho 
region  where  the  atlas  or  first  vertebra  is 
situated  is  atlantal,  that  directed  towards 
the  sacrum  is  sacral,  that  towards  the  '''Sfi  wrtL^TJ?*.*^!?! 
back  is  dorsal,  that  towards  the  front  the  spine  iicsobUquiMy 
IS  ventral  or  hoemaL  Quite  recently  Uuc.  tAjier  Qood»ir,) 
the  term  pros-axial  has  been  introduced  as  equivalent  to 
atlantal,  and  post-axial  to  sacral 

The  body  may  be  considered  as 
divided  by  an  imaginary  plane,  the 
mesial  plane,  into  two  lateral  §nd 
similar  halves,  a  right  and  left,  so 
that  it  exhibits  a  bilateral  sym- 
metry; and  the  constituent  parts 
are  described  as  being  external  or 
internal  to  each  other,  according  to 
their  relative  position  to  this  plane. 
For  descriptive  purposes,  also,  we 
may  subdivide  the  body  into  Ajual 
and  Appendicular  portions.  The  , 
Axial  part  is  the  stock  'or  stem  of  / 
the  body,  and  consists  of  the  Head,  < 
the  Neck,  and  the  Trunk.  The  ^* 
trunk  is  again  subdivided  into  the  Fio. 
chest  or  Thorax,  and  the  belly  or. 
Abdomen;  and  the  abdomen  is  !'«•  obiiqueiy  to  theTurticHi 
again  subdivided  into  the  abdo- 
men proper  and  the  Pelvis.  The  axial  part  contains 
the  organs  essential  to  the  preservation  of  life.  In  the 
head  is  lodged  the  brain,  from  which  the  spinal  marrow  is 
prolonged  down  the  spinal  canal  At  the  sides  of  the  head 
are  the  ears,  and  opening  on  to  the  face  are  the  eyes, 
nostrils,  and  mouth.  Prolonged  down  the  neck  are  the 
gullet  and  windpipe,  with  the  latter  of  which  is  associated 
the  organ  of  voice.  Within  the  chest  lie  the  heart,  lungs, 
and  gullet;  and  in  the  abdomen  are  contained  the  stomach, 
intestine,  liver,  spleen,  pancreas,  kidneys,  and  other  organs 
concerned  in  the  urinary  and  generative  functions.  The 
Apf£ndicular  part  foims  the  limbs,  which  do  not  contain 
organs  essential  to  life.  In  man  the  limbs  are  called 
Upper  and  Lower — the  former  are  instruni^ts  of  prehen- 
sion, the  latter  of  progressioa  The  subdivisions  of  the 
body  are  not  homogeneous. in  structure,  but  are  built  up  of 
several  systems  of  organs,  each  system  being  cliaracterLieJ 


4— OntUae  diagram  of  a 
mnnkey  in  the  semi -erect 
posltiun.  The  axis  of  the  sjiino 
lies  obli({ue}y  to  the  TerticMl 
doticd  line.    (Afltr  GooeUir.) 
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not  only  by  peculiahtiest  in  form,  appealuhce^  and  structure, 
but  by  possessing  speefftl  functiona  end  uaes.  Thus  the 
bones  collectively  form  the  Osseous  system;  the  joints  the 
Articulator^  system;  the  muscles,  which  move  the  bones 
at  the  joints,  the  Muscular  system;  and  these  several  systems 
collectively  constitute  the  organs  of  Locomotion.  The  blood 
and  lymph  vessels  form  the  Vascular  system ;  the  brain, 
spinal  marrow,  and  nerves,  the  Nervous  system,  with  which 
is  intimately  associated  the  organs  of  Sense;  the  lungs  and 
windpipe,  the  Respiratory  system;  the  alimentary  canal, 
with  the  glands  opening  into  it,  the  Digestive  system ;  the 
kidneys,  bladder,  and  urethra,  the  Urinary  system ;  the 
testicles,  spermatic  ducts,  and  penis  in  the  male,  with  the 
ovariSs,  uterufi,  and  clitoris  in  the  female,  the  Generative  or 
Reproductive  system ;  the  skin,  with  the  hair  and  nails, 
the  Tegumentory  system.  These  various  systems  are  so 
arrang^  with  r^erence  to  each  other  as  to  form  an  organic 
whole. 

Anatomy  of  the  Oroaxs  of  Looomotiok. 

The  organs  of  locomoMon  consist  of  the  mufides  or  sictive 
organs,  and  the  bones  and  joints  or  passive  organs.  The 
anatomy  of  the  bones  will  first  attract  our  attention. 
Skeleton,  OssEous  Systjem — OsTEOLOoY — Skjeleton. — The  word 
Skeleton  (from  o-kIKXm,  to  dry)  signifies  literally  the  diy  or 
hard  parts  of  the  body.  When  used  in  a  limited  sense  it 
is  applied  merely  to  the  bonos,  but  when  nsed  in  a  wider 
and  more  philosophic  sense  it  comprises  not  only  the  bones 
or  osseous  skeleton,  but  the  cartilages  and  fibrous  mem- 
branes which  complete  the  framework  of  the  body.  The 
first  evidence  of  a  skeleton  in  the  embryo  is  the  appear- 
ance of  membranes  in  many  parts  of  which  cartilage  is 
developed,  and  in  course  of  time  this  cartilage  is*  converted 
into  bone.  In  some  animals,  however,  as  in  the  cartila- 
ginous fish,  the  osseous  conversion  does  not  take  place,  ^nd 
the  skeleton  remains  permanently  cartilaginous;  and  in  the 
very  remarkable  fish  called  Lancelet,  or  Arfiphioxus^  the 
skeleton  consists  almost  entirely  of  fibrous  membrane. 

The  skeleton  serves  as  a  basis  of  support  for  the  soft 
parts,  as  affording  surfaces  of  attachment  for  muscles  and 
.  as  a  protection  for  many  delicate  organs.  In  the  verte- 
brata  the  osseons  skeleton  ia  clothed  by  the  muscles  and. 
skin,  and  is  technically  called  an  endoskeUtcn.  In  inverte- 
brata  the  skeleton  is  not  unfrequently  on  the  surface  of  the 
body,  and  ia  termed  an  exo-  or  dcrmo-skeUUm.  In  some 
vertebrates  {eg.,  the  armadillo,  tortoise,  and  sturgeon),  in 
addition  to  the  proper  endo^eleton,  skeletal  plates  are 
developed  in  connection  with  the  integument,  so  that  they 
possess  a  dermo-skeleton  likewise.  In  some  vertebrates, 
alsd,  a  partial  skeleton  is  formed^ within  the  substance  of 
some  of  the  viscera — e.g.f  in  rominant  animals  a  bone  is 
•situated  in  the  heart ;  in  the  walrus  and  other  camivora, 
in  rodents,  bats,  and  sjpme  monkeys,  a  bone  lies  in  the 
penis ;  and  in  the  leopard,  jackal,  and  other  camivora,  a 
cartilaginous  style  lies  in  the  middle  of  Uie  tongue.  These 
parts  form  a  iplanchno-  or  visceral  skeleton.  By  some 
anatomists  the  teeth,  which  are  unquestionably  hard  parts 
of  the  body,  are  also  referred  to  the  splanchno-skeleton, 
though  they  are  special  modifications  of  the  papillas  of  the 
mucous  membrane  of  the  gunu  In  man,  the  teeth  being 
excluded,  there  is  -either  ezo-  nor  splanchno-skeleton,  but 
only  an  endo^ke^iton. 

In  each  of  the  great  subdivisions  of  the  body  ati  endo- 
skeleton  exists,  so  that  we  may  speak  of  an  Axial  Skeleton 
and  au  Appendicular  Skeleton.  The  Axial  Skeleton  oon- 
fiists  of  the  bones  of  the  epine  and  head,  the  ribs,  and  the 
breastbone;  the  Appendicular  Skeleton,  of  the  bones  of 
the  limbs.  The  number  of  bones  in  the  skeleton  varies  at 
different  periods  of  life.    In  the  adult  thar©  are  about  200, 


but  in  the  cliild  they  are  more  numerous^  for  in  the  pro 
cess  of  consolidation  of  the  skeleton  certain  bones  originally 
distinct  become  fused  together.  In  Plates  2^IL,  XIIL, 
and  XIV.,  front,  back,  and  side  views  of  the  entire  skeleton 
are  given,  together  with  figures  of  the  skull  and  several  of 
its  constituent  boned* 

We  shaU 'commence  the  description  of  the  AitlAL  8kel& 
TON  by  giving  an  account  of  the  bones  of  the  spine. 

The  Spin  b,Sfinal  or  Vertebral  CoLUHN,  chine,  or  back  : 
bone,  consists  of  a  number  of  superimposed  bones  ^\i:r)i 
are  named  Vertebne,  because 
they  can  move  or  turn  some- 
what on  each  other.  It  lies 
in  the  middle  of  the  back  of 
the  neck  and  trunk ;  has  the 
cranium  at  its  sunmiit;  the 
ribs  at  its  sides,  which  in 
their  turn  support  the  upper 
limbs;  whilst  the  pelvis,  with 
the  lower  limbs,  is  jointed 
to  its  lower  end.  The  spine 
consists  in  an  adult  of  twenty- 
six  bones,  in  a  young  child 
of  thirty-three,  certain  x>{  the 
bones  in  the  spine  of  the 
child  becoming  ankylosed 
or  blended  with  each  other 
in  the  adult.  These  blended 
bones  lose  their  mobility,  and 
are  called  faUe  vertebrae; 
whilst  those  which  retain 
their  mobility  are  the  true 
vertebras.  In  the  vertebrata 
the  bones  of  the  spine  are 
arranged  in  groups,  whiob 
may  be  named  from  their 
position  —  vertebrae  of  the 
neck  or  cervical ;  of  the  chest, 
dorsal  or  thoracic;  of  the 
loins,  lumbar ;  of  the  pelvis,  ^^  ^^j^  j^^i'j^  , 
sacral;  and  of  the  tail,  coccy- 
geal or  caudal ;  and  the  num- 
ber of  vertebrae  in  each  group 
may  be  expressed  in  a  formula 
In  man  the  formula  is  as  fol- 
lows.*— C7DitL5SftCoc4»33  bones,  as  seen  in  the  cl£i, 
but  the  five  sacral  vertebras  fuse  together  into  a  sin^e  bone— 
the  sacrum — and  the  four  coccygeal  into  the  single  eocnx 
Hence  the  sacrum  and  coccyx  of  the  adult  are  the  fai^. 
whilst  the  lumbar,  dorsal,  and  cervical  are  the  tnt 
vertebne. 

The  vertebrae  are  -  irregularly-shaped  bonea^  but  as  • 
riile  have  certain  characters  in  common.  Each  possesses  s 
body  and  an  arch,  which  enclose  a  ring,  with  certain  p*> 
cesses  and  notches.  The  Body,  or  Centrum,  is  a  sbcrt 
cylinder,  which  by  its  upper  and  lower  surfaces  is  cn- 
nected  by  means  of  fibro-cartilage  witJh  the  bodies  of  the 
vertebrae  immediately  above  and  below.  The  coUec+:-4 
series  of  vertebral  bodies  forms  the  great  column  of  -^ 
spine.  The  Arch,  also  called  Neural  Arch,  because  i:  cj- 
closes  the  spinal  marrow  or  nervous  axis,  springs  from  t^  > 
back  of  the  body,  and  consists  of  two  symmetrical  hsiv>:i 
united  behind  in  the  middle  line.  Each  half  consists  ci  12, 
anterior  part  or  pedicle,  and  a  posterior  part  or  lamr^-a. 
The  Rings  collectively  form  the  spinal  canal.  The  Tr<- 
cesses  usuaUy  spring  from  the  arch.  The  spimros  i»t>cf -^ 
projects  backwards  from  the  junction  of  th^two  lasrj:  -^, 
and  the  collective  scries  of  fliese  processes  gives  to  t-  - 
entire  column  the  spiny  character  from  which  hss  arisen  C  ^ 
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t«rm  Spine,  applied  to  it.  The  tranavcrfte  processes  project 
outwardBi  one  from  each  side  of  tlie  arch.  The  articular 
processes  project,  two  upwards  and  two  downwards,  and 
are  for  connecting  adjacent  vertobras  together.  The 
Notches,  situated  on  the  upper  and  lower  borders  of  the 
pedicles,  form  in  the  articulated  spine  the  intervertebral 
foramina  through  which  the  nerves  pass  out  of  the  spinal 
canal. 
^  The  vertebras  in  each  group  have  characters  which 
'"B.  specially  distinguish  them.  In  man  and  all  mammals, 
with  few  exceptions,  whatever  be  the  length  of  the  neck, 
the  Cervical  Vertebraa  are  seven  in  number.  The  excep- 
tions are  the  three-toed  sloth,  which  has  nine, -and  Hoff- 
mann's sloth  and  the  manatee,  in  which  there  are  only  six. 
In  many  whales  the  seven  cervicals  are  fused  in  the  adult 
Into  a  single  bone.  In  taan  the  body  of  a  cervical  vertebra 
is  comparatively  small,  and  its  upper  surface  is  transversely 
concave ;  the  arch  has  long  and  obliquely  sloping  laminae ; 
the  ring  is  large  and  triangular;  the  spine  is  short,  bifid, 
and  horizontal ;  the  transverse  process  consists  of  two  bars 
of  bone,  the  anterior  springing  from  the  side  of  the  body,i 
the  posterior  from  the  arch,  and  uniting  externally  to 
enclose  a  foramen,  through  which,  as  a  rule,  the  vertebnd 
artery  passes ;  the  articular  processes  are  flat  and  oblique, 
and  the  upper  pair  of  notches  are  deeper  than  the  lower. 
The  first,  second,  and  seventh  cervical  vertebrae  have 
characters  which  specially  distinguish  them.  The  first,  or 
Atlas f  has  no  body  or  spine :  its  ring  is  very  large,  and  on 
each  side  of  the  ring  is  a  thick  mass  of  bone,  the  lateral 
masSf  by  which  it  articulates  with  the  occipital  bone  above 
and  the  second  vertebra  below.  The  second  vertebra,  Axis, 
or  Vertebra  dmiata,  has  its  body  surmounted  by  a  thick 
tooth-like  odcnUoid  process,  which  is  regarded  as  the  body 
of  the  atlas  displaced  from  its  proper  vertebra  and  fused 
with  the  axis.  This  process  forms  a  pivot  round  which 
the  atlas  and  head  move  in  turning  the  head  from  one  side 
to  the  other ;  the  spine  is  largo,  thick,'  and  deeply  bifid. 
The  seventh,  called  Vertebra  prominens,  is  distinguished 
by  its  long  prominent  spine,  which  is  not  bifid,  and  by 
the  small  size  of  the  foramen  at  the  root  of  the  transverse 
process.  'In  the  human  spine  the  distinguishing  character 
of  all  the  cervical  vertebrae  is  the  foramenrat  the  root  of 
the  transverse  process,  but  amongst  mammals  this  is  not 
an  invariable  character,  for  in  the  cctacea  the  transverse 
*  process  of  the  atlas  ia  imperforate,  and  in  the  horse, 
ruminants,  and  many  quadrumana,  the  seventh  cervical 
vertebra  has  no  foramen  at  the  root .  of  its  transverse 
process. 

The  Dorsal  Vertebrae,  more  appropriately  called  costal  or 
fB.  thoracic,  are  twelve  in  number  in  the  human  spine ;  but 
amongst  mammals  they  range  from  eleven  in  the  arma- 
dillo to  twenty-two  in  the  Capo  hyrax  and  Hoffmann's 
slotL  They  are  intermediate  in  size  and  position  to  the 
cervical  and  lumbar  vertebrae,  and  are  all  distinguished 
by  having  one  or  two  smooth  surfaces  on  each  side  of 
the  body  for  articulation  with  the  head  of  one .  or  two 
riba  ^  The  arch  is  short  and  with  imbricated  lamina ;  the 
ring  is  nearly  circular ;  the  spine  is  oblique,  elongated, 
and  bayonet-shaped  ;  the  transverse  processes  are  directed 
back  and  out,  not  bifid,  and  with  an  articular  surface  in 
front  for  the  tubercle  of  a  rib  j  and  the  articular  processes 
aro  flat  and  nearly  vertical  The  first,  twelfth,  eleventh, 
tenth,  and  sometimes  the  ninth,  dorsal  vertebras  are  dis^ 
tingmshed  from  the  rest.  The  first  is  in  shape  like  the 
seventh  cervical,  but  has  no  foramen  at  the  root  of  the 
transverse  process,  and  has  two  articular  facets  on  each 
side  of  the  body ;  the  ninth  has  sometimes  only  one  facet 
at  the  side  of  the  body ;  the  tenth,  eleventh,  and  twelfth 
have  invariably  only  ajsingle  facet  on  the  side  of  the  body, 
but  the  .«leventh\and  twelfth  have  stunted  transverse 


processes,  and  the  twelfth  has  its  lower  articular-  processes 
shaped  like  those  of  a  lumbar  vertebra. 

The  Lumbar  Yertebrao  in  man  are  five  in  number,  but  Lumbar 
amongst  mammals  they  range  from  two  in  the  platypus  to  vertebrae 
eight  in.  the  hyrax  or  agoutL  They  are  the  lowest  of  the 
true  vertebrae,  and  also  the  largest,  especially  in  the  body. 
The  arch  has  short  and  deep  laminae;  the  ring  is  triangular; 
the  spine  is  massive  and  hatchet^aped;.  the  transverse 
processes  are  long  and  pointed ;  the  articular  are  thick ; 
and  strong,  the  superior  pair  concave,  the  inferior  convex, 
and  the  inferior  notches,  as  in  the  dorsal  vertebrae,  are 
deeper  than  the  superior.  In  the  lumbar  vertebrae  and  in 
the  lower  dorsal  an  accessory  process  projects  from  the  base 
of  each  transverse  process,  and  a  mainmillary  tubercle  from 
each  superior  articular  procesa  In  man  .these  are  small  and 
rudimentary;  but  in  some  mammals,  as  the  kangaroo, 
armadillo,  and  scaly  ant-eater,  the  mammiUaiy  tubercles 
are  large,  and  in  the  baboon,  dog,  cat,  and  beaver,  tho 
accessory  processes  are  well  dev^oped.  The  fifth  lumbar 
vertebra  has  its  body  much  thicker  in  front  than  behind; 
its  spine  is  less  massive,  and  its  lower  articular  processes 
are  flat. 

The  Sacrum^-is  composed  of  five  originally  separate  Bacruna. 
vertebrae  fused  into  a  single  bone.  In  the  bandicoot  it 
consists  of  a  single  vertebra,  whilst  it  has  as  many  as  eight 
in  the  armadillo.  The  relative  size  and  completeness  of  the 
sacrum  are  associated  with  the  development  of  the  haunch 
bones  and  of  the  lower  limbs.  In  whales,  where  the  pelvio 
bones  are  rudimentary  and  there  are  no  hind  limbs,  there 
is  no  sacrum.  It  forms  the  posterior  wall  of  the  pelvis,  is 
triangular  in  form,  and  possesses  two  surfaces,  two  borders, 
a  base,  and  an  apex.  The  anterior  or  pelvic  surface  is  con- 
cave, and  is  marked  by  four  transverse  lines,  which  indicate 
its  original  subdivision  into  five  bones,  and  by  four  pairs 
of  foramina,  through  which  are  transmitted  ihe  anterior 
sacral  nerves.  Its  posterior  surfac^  is  convex ;  in  the 
middle  line  are  tubercles  or  rudimentary  spines,  and  on 
each  side  of  these  are  two  rows  of  tubercles,  the  inner  of 
which  are  the  conjoined  articular  and  mammiUary  pro*  ' 
cesses,  the  outer  the  transverse  processes  of  the  originally 
distinct  vertebrae ;  in  addition,  four  pairs  of  foramina  are 
found  which  transmit  the  posterior  sacral  nerves  from  tho 
sacral  canal,  which  extends  through  the  bone  from  base  to 
apex,  and  forms  the  lower  end  of  the  spinal  canaL  By  its 
borders  the  sacrum  is  articulated  with  the  haunch-bones — 
by  its  base  with  ^e  last  lumbar  vertebra,  by  its  apex  with 
the  cocc}^  The  human  sacrum  is  broader  in  proportion 
to  its  length  than  in  other  mammals ;  this  great  breadth 
gives  solidity  to  the  lower  part  of  the  spine,  and,  conjoined 
with  the  size  of  the  lateral  articular  surfaces,  it  permits 
a  more  periect  junction  with  the  haunch-bones,  and  is 
correlated  with  the  erect  position.  Owing  to  the  need  in 
woman  for  a  wide  pelvis,  the  sacrum  is  broader  than  in 
man. 

The  Coccyx  consists  of  only  four  vertebrae  in  the  human  Coccyx, 
spine.  It  is  the  rudimentary  tail,  but  instead  of  projecting 
back,  as  in  mammals  generally,  is  curved  forwards,  and  b 
not  visible  externally,  an  arrangement  which  is  also  found 
in  the  anthropoid  apes  and  in  Hoffmann's  slotL  In  the 
spider  monkeys  as  many  as  thirty-three  vertebrae  are  found 
in  the  tail,  and  in  the  long-tailed  pangolin  the  number 
reaches  forty-six.  Not  only  is  the  t^  itself  rudimentaiy 
in  man,  but  the  vertebrse  of  which  it  is  composed  are 
small,  and  represent  merely  the  bodies  of  the  true  vertebrae. 
As  there  are  no  arches,  Uie  ring  is  not  formed,  and  the 
spinal  canal  does  not  extend,  therefore,  beyond  the  apex  of 
the  sacrum.  The  first  coccygeal  vertebra,  in  addition  to  a 
body,  possesses  two  processes  or  horns,  which  are  jointed 
with  two  corresponding  processes  from  the  lost  sacral 
vertebra. 
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The  Human  Spine  is  more  uniform  in  length  in  persons 
of  the  same  race  than  might  be  supposed  from  the  indi- 
vidual differences  in  stature,  the  Tariation  in  the  height  of 
the  body  in  adults  being  due  chiefly  to  differences  in  the 
lengUi  of  the  lower  limbs.  The  average  length  of  the 
epino  is  28  inches ;  its  widest  part  is  at  the  base  of  the 
sacrum,  from  which  it  tapers  down  to  the  tip  of  th^  coccyx. 
It  diminishes  also  in  breadth  from  the  base  of  the  Bacrum 
upwards  to  the'  region  of  the  neck.  Owing  to  the  pro- 
jection of  the  spines  behind  and  the  transverse  processes 
on  each  side,  it  presents  an  irregular  outline  on  those 
aspects;  but  in  front  it  is  more  uniformly  rounded,  owing 
to  the  convex  foim  of  the  antero-latcral  surfaces  of  the 
bodies  of  its  respective  vertebrs.  In  its  general  contour 
two  series  of  curves  may  be  seen,  an  antero-posterior  and 
a  lateral  The  etrtero-posterior  Lb  the  more  important 
In  the  infant  at  the  time  of  birth  the  sacro-coccygeal 
part  of  the  spine  is  concave  forwards,  but  the  rest  of 
the  spine,  except  a  slight  forward  concavity  in  the  series 
of  dorsal  vertebras  is  almost  straight  When  the  infant 
begins  to  sit  up  in  the  arms  of  its  nurse,  a  convexity  for- 
wards in  the  region  of  the  neck  appears,  and  subsequently, 
as  the  child  learns  to  walk,  a  convexity  forwards  in  the 
region  of  the  loins.  Hence  in  the  adult  spine  a  series 
of  convexo-concave  curves  are  found,  which  are  alternate 
and  mutually  dependent,  and  are  associated  with  the  erect 
attitude  of  man.  In  the  human  spine  alone  are  the 
lumbar  vertebrae  convex  forward.  A  lateral  curve,  convex 
to  the  right,  opposite  the  third,  fourth,  and  fifUi  dorsal 
Tertebrse,  with  compensatory  curve  convex  to  the  left 
immediately  above  and  below,  is  due  apparently  to  the 
much  greater  use  of  the  muscles  of  the  right  arm  over 
those  of  the  left,  drawing  the  spine  in  that  region  some- 
what to  the  right  In  disease  of  -the  spine  its  natural 
curvatures  are  much  increased,  and  the  deformity  known 
as  humpback  Lb  produced.  As  the  spine  forms  the  central 
part  of  the  axial  skeleton,  it  acts  as  a  column  to  support 
not  only  the  weight  of  the  body,  but  of  all  that  can  be 
carried  on  the  head,  back,  and  in  the  upper  limbs :  by  its 
transverse  and  spinous  processes  it  serves  also  to  give 
attachment  to  numerous  muscles,  and  the  transverse  pro- 
cesses of  its  dorsal  Tertebrss  are  also  for  articulation  with 
the  ribs. 

The  Thorax,  Pectus,  or  Chest  is  a  cavity  or  enclosure 
the  walls  of  which  are  in  part  formed  of  bone  and  cartilage. 
Its  skeleton  consists  of  the  stemimi  in  front,  the  twelve 
dorsal  vertebras  behind,  and  the  twel^  ribs,  with  thdr 
corresponding  cartilages,  on  each  side. 

The  Stemiun  or  Breast  Bone  is  an  elongated  bone 
which  inclines  downwards  and  forwards  in  the  front  wall 
of  the  chest  It  consists  of  three  parts — an  upper,  called 
manubrium  or  prs&-stemum ;  a  middle,  the  body  or  meso- 
sternum;  and  a  lower,  the  ensiform  process  or  ziphi- 
sternum.  Its  anterior  and  posterior  surfaces  afe  marked 
by  transverse  lines,  which  indicate  not  only  the  subdivision 
of  the  entire  bone  into  three  parts,  but  that  of  the  meso- 
stemum  into  four  originally  distinct  segmepts.  Each 
lateral  border  of  the  bone  is  marked  by  seven  depressed 
surfaces  for  articulation  with  the  seven  upper  ribs :  at  each 
side  of  the  upper  border  of  the  prae-stemum  is  a  sinuous 
depression,  where  the  clavicl^  a  bone  of  the  upper  limb, 
articulates  with  this  bone  of  the  axial  skeleton.  The 
xiphi-sternum  remains  cartilaginous  up  to  a  late  period  of 
life,  and  from  its  pointed  form  has  been  named  the  ensi- 
form cartilage. 

The  Ribs  or  Cost®,  twenty-four  in  number,  twelve  on 
each  side  of  the  thorax,  consist  not  only  of  the  bony  ribs, 
but.  of  a  bar  of  cartilage  continuous  with  the  anterior  end 
of  each  bone,  called  a  costal  caHilage^  so  that  they  furnish 
examples  of  a  cartilaginous  skeleton  in  the  adult  human 


body;  in  aged  persons  th%e  cartilages  nsu&Uy  become 
converted  into  bone.  The  upper  seven  ribs  are  connected 
by  their  costal  cartilages  to  the  side  of  the  sternum,  and 
are  called  stemcu  or  true  ribs ;  the  lower  five  do  not  reach 
the  sternum,  and  are  named  a-ttemal  or  faUe,  and  of  these 
the  two  lowest,  from -being  comparatively  unattached  ia 
front,  are  called  free  oxfioaiing.  All  the  ribs  are  artica* 
lated  behind  to  the  dorsal  vertebras,  and  as  they  are  sym* 
metrical  on  the  two  sides  of  the  body,  the  libs  in  an; 
given  animal  are  always  twice  as  numerous  as  the  dorsal 
vertebras  m  that  animal  They  form  a  series  of  osseo- 
cartilaginous arches,  which  extend  more  or  leas  perfect!/ 
around  the  sides  of  the  chest  A  rib  is  an  elongated  bone, 
and  as  a  rule  possesses  a  head,  a  neck,  a  tubercle,  and  a 
shaft  The  head  usually  possesses  two  articular  surfacea, 
and  ia  connected  to  the  side  of  th^  body  of  two  adjacent 
dorsal  vertebras;  the  n^  is  a  constricted  part  of  the 
bone,  uniting  the  head  to  the  shaft;  the  tubercle,  closets 
the  jimction  of  the  shaft  and  neck,  is  the  part  whidi  articti- 
lates  with  the  transverse  process  of  the  vertebra.  The 
shaft  is  compressed,  possesses  an  inner  and  outer  surface, 
and  an  upper  and  lower  border,  but  from  the  shaft  being 
somewhat  twisted  on  itself,  the  direction  of  the  surfaces 
and  borders  is  not  uniform  throughout  the  length  of  the 
bone.  The  ribs  slope  from  their  attachments  to  the  spine, 
at  first  outwards,  downwards,  and  backwards,  then  dovn- 
wards  and  forwards,  and  where  the  curve  changes  frcm 
the  backward  to  the  forward  direction  an  qmgU  is  fomied 
on  the  rib.  The  first,  tenth,  eleventh,  and  twelfth  ribs 
articulate  each  with  only  a  single  vertebra,  so  that  only  a 
single  surface  exists  on  Uie  head :  the  surfaces  of  the  sh:^': 
of  the  first  fib  are  almost  horizontal ;  those  of  the  second 
very  oblique;  the  eleventh  and  twelfth  ribs  ars  rvdh 
mentary,  have  neither  neck  nor  tubercle,  and  are  poi  ited 
^aiiteriocly.  The  ribs  are  by  no  means  uniform  in  Icngtii : 
they  increase  from  the  first  to  the  seventh  or  eighth,  and 
then  diminish  to  Jthe  twelfth ;  the  first  and  twelfth  are 
therefore  the  shortest  ribs.  The  first  and  second  ccsta. 
cartilages  are  almost  horiizontal,  but  the  others  are  directed 
upwards  and  inwards. 

In  its  general  form  the  chest  may  be  likened  to  a  ^o* 
cated  cone..  It  is  rounded  at  the  ^des  and  flattened  in 
front  and  behmd,  so  that  a  man  can  lie  either  on  his  back 
or  his  belly.  Its  truncated  apex  slopes  downwards  ard 
forwards,  is  small  in  size,  and  allows  of  the  passage  of  tse  • 
windpipe,  gullet,  large  veins,  and  nerves  into  the  cLc^t, 
and  of  sey^ral  large  arteries  out  of  the  chest  into  the  necL 
The  base  or  lower  boundaiy  of  the  cavity  is  much  larger 
than  the  apex,  slopes  downwards  and  backwards,  and  is 
occupied  by  the  diaphngm,  a  muscle  Which  separates  tbt 
chest  from  the  cavity  of  the  abdomen.  The  transrersd 
diameter  is  greater  than  the  antero-posterior,  and  the  antero 
posterior  is  greater  laterally,  where  the  lungs  are  lodgei, 
than  in  the  mesial  plane,  which  is  occupied  by  the  heart 

The  Head  forms  the  sununit  of  the  axial  part  fd  the 
body.  It  consists  of  two  portions — ^the  Cranium  and  tLe 
Face. 

The  Skull,  or  skeleton  of  the  head,  is  composed  of  ^1  ^ 
bones,  8  of  which  form  the  skeleton  of  the  cranium,  14 
that  of  the  face.  Except  the  lower  jaw,  whidi  is  more 
able,  the  bones  are  all  firmly  united  by  immovable  joints 
The  8  bones  of  the  cranium  are  so  united  together  by  iLcit 
edges  as  to  fi»rm  the  walls  of  a  box  or  cavity,  the  crasi^il 
cavity,  in  which  the  brain  is  lodged.  The  box  of  the 
cranium  possesses  a  base  or  floor,  a  vault  or  rool,  an 
anterior,  a  posterior,  and  two  lateral  walls.  The  postenor 
wall  is  formed  by  the  occipital  bone,  which  also  exteods 
for  some  distance  forwards  along  the  middle  of  the  base; 
in  front  of  the  basal  part  of  the  occipital  i^  the  MjAat^d, 
which  also  sends  a  process  upwards  on  each  side  of  the 
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skull;  in  front  of  the  basal  part  of  tbe  sphenoid  is  the 
tthmoid;  mounting  upwards  in  front  of  the  ethmoid  is  tho 


Fio.  6— rmfl»e  of  the  rtuU.  Pr.  frontal  bon»i  Pa.  partetAl:  SO.  soprAACdpltfll: 
>«!  •qasinous-ieraporuJ :  MT.  fnastoid-t«mpord ;  Ty.  tympanic.  St.  Mylotd. 
crnpoiai;  A*.  alt-«phenoid ;  C,  os  planum  of  •tbmold:  U  iMcbryrDai;  N. 
n4Mi.  Mx.  cup«rlor  maxilla:  Ua.  malar;  Mn.  mandible,  bh,  bdsi-bya.; 
t^i,  tliyrn-hyal;  .cA.  cerato-hyak  em.  external  meatus;  a.  coronal  auture; 
(i.  lauilKloidal  tot  are;  m.  aquamou*  luturv. 

frontal,  which  foiins  the  forehead,  and  closes  in  the  front 
of  the  cranial  box ;  forming  the  vault  and  side  walls  are 
tho  two  parietal  bones;  completing  the  side  walls,  and 
ejLtending  for  a  short  distance  along  the  side  of  the  floor, 
are  the  two  tenvporal  bones ;  the  vertex  of  the  skull  is  at 
the  junction  of  the  two  panutal  bones  with  each  other. 


Pio.  T.— Section  thronirh  the  skal]  Immediately  tn  the  right  of  the  meidal  plaii& 
The  lettering  as  in  Fig  8,  with.  In  addition.  KO.  baal-ocdpltal;  EG.  ex-occlp  uU: 
FT.  petroua-triroporal ;  BS,  baal-sphcuoid:  PS.  pro>Mphonold  (the  letters  are  placed 
In  the  tpbenoldal  fftaus):  OS,  orbito-aphtnoid ;  Mb;  met  ethmoid;  SC  eeptal 
CArtUage  of  anae;  V,  vomer;  PI,  palate:  Pi,  pteryenid  of  sphenoid;  ft,  frontal 
s'  'OS*.  Pf.  pttultaiy  fona;  /ni,  furameo  magnum;  a,  angle;  and  «,  aympbyala 
o(  lovei  Jaw. 

The  fourteen  bones  of  the  face,  which  are  situated  below 
and  in  front  of  the  cranium,  enter  into  the  formation  of  the 
walls  ol cavities  which  open  on  the  front  of  the  face;  thus 
they  complete, along  with  the  frontal, sphenoid,  and  ethmoid, 
the  vralls  of  the  two  orbits  in  which  the  eye-balls  are 
lodged ;  along  with  the  ethmoid  and  sphenoid,  the  walls  of 
tbe  nostrils;  and  they  form  the  osseous  walls  of  the  mouth. 
As  a  genera]  rule,  the  cranial  bones  are  expanded,  and  plate- 
like in  form.  The  outer  surface  of  each  bone  assists  in 
forming  the  exterior  of  the  cranium,  and  not  unfrequently 
is  marked  by  ridges  or  processes  for  the  attachment  of 
ijiu.«»''^e8.     The  inner  surface,  again,  is  smooth,  a.-d  pitted 


with  depressions,  in  which  the  convolutions  of  the  brain 
are  lodged,  and  also  marked  by  grooves  for  the  lodgment 
of  dilated  veins  called  blood  sinuses,  and  of  arteries  termed 
meningeal  The  two  surfaces  of  a  cranial  boue,  dense  in 
structure,  are  called  its  table$,  outer  and  inner,  and  are 
separated  from  each  other  by  bone,  looser  and  more  spongy 
in  its  texture,  called  dij.ioe.  In  some  localities,  more 
especially  in  certain  of  the  bones  which  form  tho  walla 
of  the  nostrUs,  the  dlploe  disappears,  and  comparatively 
wide  interspaces  separate  the  two  tables  which  contain  air, 
and  are  called  air-tinuses  The  margins  of  the  bones  are 
denticulated,  acd  it  is  by  ihe  interloclung  of  the  denticuU- 
tions  of  adjacent  bones  that  they  aie  jointed  together,  the 
joints  being  named  sutures.  The  bones  are  pierced  by 
holes  or  foramina,  and  amiilar  holes  exist  between  the 
adjacent  margins  of  some  of  the  bones.  These  foramina 
are  mostly  situated  in  the  floor  of  the  skull,  and  transmit 
arteries  into  the' cranial  cavity  to  supply  the  brain  and 
the  inaer  table  with  blood,  and  veins  and  nerves  out  of 
the  canty  The  largest  of  these  holes  is  called  foramen 
magnum.  It  lies  in  tho  occipital  bone,  immediately  abovo 
the  ring  of  the  atlas;  through  it  the  spinal  marrow  becomes 
contin  lous  with  the  brain,  and  the  vertebral  arteries  pass' 
to  supply  the  brain  with  blood. 

The  Occipital,  or  bono  of  the  Eack  of  the  Head  (Figs.  6  Ocdpital 
and  7,  and  Plate  XIIL),  consists  of  four  originally  distinct 
pieces  fused  into  a  curved  pkte-like  bor^e.  Its  subdivisions 
are  arranged  around  the  foramen  magnum — the  basilar 
part,  basi-occipital,  in  front;  the  condyloid  parts,  ex-occipi- 
tals,  one  on  each  side ;  and  the  tabular  port,  or  supra-occipital, 
behind.  The  anterior  surface  of  tha  supra-occipital  is  sub- 
divided into  four  fossae,  in  the  two  upper  of  which  are 
lodged  the  occipital  lobes  of -the  cerebrum,  in  the  two  lower 
the  cerebellum;  the  upper  and  lower  pairs  of  fossae  are 
separated  by  a  groove  for  the  lodgment  of  the  lateral 
venous  sinus.  The  posterior  surface  is  marked  by  a  pro- 
tuberance and  by  curved  lines  for  tho  attachment  of 
muscles;  by  its  margin  the  supra-occipital  articulates  with 
the  parietal  and  temporal  bodies.  Each  ex-occipital  haji 
OB  its  under  surface  a  smooth  condyle  for  articulation 
with  the  atlas;  in  front  of  the  condyle  is  a  foramen  which 
transmits  the  last  or  ninth  cranial  nerve,  called  hypoglossal^ 
and  behind  it  a  foramen  for  the  transmission  of  a  vein 
sometimes  exists.  The  basi-occipital  articulates  and,  in 
the  adult  skull,  is  fused  with  the  body  of  the  sphenoid 
(Fig.  7).  The  upper  surface  of  the  basi-occipital  is  grooved 
for  the  lodgment  of  the  medulla  oblongata. 

Sometimes  the  part  of  the  supraroccipital  situated  abovo 
ihe  protuberance  and  npper  curved  line  ossifies  as  an  ind^ 
pendent  bone,  called  interparietal.'  In  some  mammals,  as 
the  sheep,  the  exL  tence  of  an  interparietal  in>  the  young 
skull  is  the  rule  aiid  not  the  exception. 

The  Sphenoid  or  Wedgenshaped  bone  (Fig.  7,  and  Plate  Splieooid 
XII.),  lies  at  the  base  of  the  skull ;  it  articulates  behind 
with  the  occipital;  in  front  it  is  jointed  to  the  ethmoid  and 
frontal,  and  by  its  lateral  processes  or  wings  to  the  frontal, 
parietal,  and  temporal  bones.  From  its  position,  therefore^ 
it  binds  together  aU  the  bones  of  the  cranium,  and,  more- 
over, articulates  with  many  of  those  of  the  face.  For  con- 
structive purposes  it  is  the  most  important  bono  of  the 
head.  It  consi?ts  of  a  centrum  or  body,  with  which  four 
pairs  of  processes  are  connected.  The  body  has  a  deep 
depressi'OQ  on  its  upper  surface,  compared  \n  shape  to  a 
Turkish  saddle,  in  which  is  lodged  the  pituitary  body; 
hence  it  is  called  pituitary  fossa.  In  front  of  this  fossa 
is  a  ridge  which  marks  the  place  of  union  of  the  pre*  aoad 
post-spkenMal  subdivisions  of  the  body  of  his  bone;  the 
body  is  grooved  laterally  for  the  internal  carotid  arte  7 
and  the  cavernous  blood  sinuses,  and  it  is  holowed  out  in 
its  interior  to  form  the  spac^^idal  air-aiiiuses:  these  ti> 
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•tnuseB  are  partially  closed  in  front  hy  a  pair  of  ainull  bony 
plates  called  sphei^idal  spongy  hones^  or  bones  of  Bertin. 
Behind  the  pituitary  fossa  is  a  pair  of  processes  called 
posteiior  clinoid,  from  which  the  bone  slopes  back  to  the 
basi-ocdpital;  this  slope  is  called  the  dorsum  sellcsy  and  on 
it  rests  Uie  pons  Varolii  ■  From  the  posterior  part  of  each 
side  of  the  body  the  great  wings,  or  aH-sphenoidi,  pass 
outwards  and  upwards  to  the  aides  of  the  skull,  and  each 
sends  off  a  plate-like  process  to  enter  into  the  formation 
of  the  outer  wall  of  the  orbit.  From  the  anterior  part  of 
each  side  of  the  body  the  lesser  wings,  orbito^henoids, 
pass  outwards,  and  assist  in  forming  the  roof  of  each  orbit; 
each  orbito-sphenoid  ends  internally  in  a  knob-like  process 
called  anterior  clinoidj  and  at  its  root  is  a  foramen  called 
opticj  which  transmits  the  second  nerve,  or  nerve  of  sight, 
into  the  orbit  From  the  great  wings  on  each  side,  close 
to  its  junction  with  the  body,  a  pair  of  pterygoid  processes, 
called  internal  and  external,  project  dowhwards,*  and  the 
internal  process  ends  in  a  slender  hook  termed  the  hamular 
process.  The  ali-sphenoid  is  pierced  by  foramina  called 
rotUTidum,  ovaley  and  spinosum^  the  two  former  of  which 
tmnsmit  divisions  of  the  fifth  cranial  nerve,  the  last  an 
artery  to  the  membranes  of  the  brain ;  between  the  orbito- 
and  ali-sphenoids  is  a  fissure  which  transmits  the  third, 
fourth,  sixth,  and  first  divisions  of  the  fifth  cranial  nerve 
Into  the  orbit ;  and  at  the  root  of  the  pterygoid  processes 
is  the  vidian  canal,  for  the  transmission  of  a  nerve  of  the 
same  name. 

tthmoid.  The  Ethmoid,  or  Sieve-like  bone  (Fig.  7,  and  Plate  XIII., 
^  fig.  6),  is  situated  between  the  two  orbital  plates  of  the  frontal, 
^  and  in  front  of  the  body  of  the  sphenoid.  It  is  cuboidal  in 
sbape^  and  is  composed  of  a  central  portion  and  two  lateral 
masses,  which  are  connected  together  by  a  thin  horizontal 
plate  pierced  with  holes  like  a  sieve,  and  called  cribriform^ 
This  cribriform  plate  forms  a  part  of  the  floor  of  the  cranial 
cavity ;  on  it  rest  the  two  olfactory  bulbs,  and  the  branches 
of  the  nerves  of  smell,  called  olfactory  or  first  cranial 
nerves,  pass  from  the  biilbs  through  the  holes  in  this  plate 
into  the  nose.  The  central  portion  of  the  bone  is  a  mesial 
perpendicular  plate,  Tnes-ethmoidf  and  forms  a  part  of  the 
aeptum  which  subdivides  the  nose  into  the  right  and  left 
nostrils.  Each  lateral  mass  consists  of  an  external  smooth 
plate.  OS  planicm,  which  assists  in  forming  the  inner  wall 
of  the  orbit;  and  an  internal  convoluted  part,  called 
superior  and  middle  spongy  bones  or  turbinals^  which  enter 
into  the  formation  of  the  outer  wall  of  the  nostril  These 
turbinals  are  associated  with  the  distribution  of  the  nerves 
of  smell;  in  the  toothed  whales,  where  there  are  no  olfactory 
nerves,  the  turbinals  are  absent,  whilst  in  some  mammals, 
as  the  crested  seal,  they  assume  a  highly  convoluted  form. 
The  lateral  masses  are  hollowed  out  into  air-sinuses,  called 
ethmoidal  cells,  which  communicate  with  the  nostrils  and 
with  corresponding  sinuses  in  the  spheiioid  and  frontal 
bones. 

Vrontai  The  Frontal,  or  bone  of  the  Forehead  (Figs.  6  and  7.  and 

Plate  XIII. ),  consists  originally  of  a  right  and  left  lateral  half, 
united  by  the  frontal  suture  in  the  middle  line  of  the  fore> 
head.  As  a  rule,  this  suture  disappears  in  early  life,  and  a 
single  greatly  cujrved  bone  is  formed.  The  bone  is  convex 
forwards,  to  form  the  rounded  forehead,  and  presents  two 
eminences^  the  centres  of  ossification  of  the  bone ;  at  the 
root  of  the  nose  is  an  elevation  called  glabella^  extending 
outwards,  from  which,  on  each  side,  is  the  supra-ciliary 
ridgSf  corresponding  to  the  position  of  the  eyebrow.  In 
the  crania  of  some  races,  e.^.,  the  Australian,  the  forward 
projection  of  the  glabella  and  supra-ciliary  ridges  is  con- 
siderable ;  and  in  the  well-known  skull  from  the  valley  of 
the  Neand^r  it  has  reached  a  remarkable  size.  These 
ridges  and  the  glabella  mark  the  position  of  the  air-sinuses 
Hi  *b<^  frontal  bone.     The  upper  border  of  each  orbit,  which 


ends  internally  and  externally  in  a  process  of  bone  called 
angular,  forms  the  lower  boundary  of  the  forehead.  Tlj 
cerebral  surface  of  the  bone  ia  deeply  concave,  for  -tU 
reception  of  the  frontal  lobes  of  the  brain  ;  the  concaritj 
is  deepened  by  the  backward  projection  of  two  thin  plaits 
of  bone  which  form  the  roofs  of  the  orbits,  which  phtf 3 
are  separated  from  each  other  by  the  deep  notch  in  wbch 
the  ethmoid  bone  is  lodged ;  along  the  margins  of  tiiis 
notch  may  be  seen  the  openings  into  the  frontal  air-sinuses. 

The  Parietal  bones,  two  in  number  (Figs.  6  and  7,  a^i :. 
Plate  XIV.),  form  the  greater  part  of  the  side  wall  of  tl. 
skull,  and  mount  upwards  to  the  vertex,  "where  they  iiiiiL 
together  along  the  line  of  the  sagittal  snturcL  Each  U.ha 
possesses  about  th&  centre  of  its  outer  surface  aii  eminrh.', 
the  centre  of  ossification  of  the  bone,  with  which  a  hoUor 
on  the  cerebral  surface,  lodging  a  convolution  of  the  parit  Ll 
lobe  of  the  brain,  corresponds.  The  bone  is  quadrilateri 
in'  form.  Three  of  its  margins  are  strongly  denticuLei, 
for  junction  with  the  occipital,  frontal,  and  correpjiODdi:.^ 
parietal ;  the  fourth  is  scale-like,  for  union  with  ^e  tcn.- 
poral,  and  forms  the  squamous  suture;  near  the -upf^r 
margin  on  the  cerebral  surface  is  a  groove  for  the  lodgincLt 
of  the  superior  longitudinal  venous  -sinus.  The  anteri-r 
inferior  angle  articulates  with  the  ali-sphenoid,  and  13 
marked  by  a  groove  for  the  meningeal  artery;  the  po?ten:: 
inferior  is  grooved  for  the  lateral  venous  sinus,  and  anli'-- 
lates  with  the  mastoid  of  the  temporal 

The  Temporal  bones,  two  in  number  (Figs.  6  ard  7,  - 
and  Plate  XIV.),  are  placed  at  the  side  and  base  of  the 
skull,  and  are  remarkable  for  containing  in  their  iriteri  r 
the  organs  of  hearing:  Bach  bone  consists  originally  cf 
four  subdivisions — a  squamoso-zygomati<?,  a  tym panic,  a 
petro-mastoid,  and  a  styloid — ^which  in  course  of  lime  fe 
together  to  form  an  irregular-shaped  bone:  The  sqiiaiT::..s 
part  of  the  squamoso-zygomatic  is  a  thin  plate  which  forL.? 
that  part  of  the  side  of  the  skull  familiarly  known  as  the 
"  temple."  The  zygoma  extends  horizontally  forward.-  £i 
a  distinct  arched  process,  to  join  the  malar  or  cheek-K^n-. 
At  the  root  of  the  zygoma  is  a  smooth  fossa,  called /7{V^  /. 
which  receives  the  condyle  of  the  lower  jaw,  and  assist-  .3 
forming  the  temporo-maxillary  joint.  The  tympanic f-cn:  r. 
forms  in  the  fatus  a  ring,  which  enlarges  subsequently  iL:> 
a  curved  plate  that  forms  the  wall  of  the  exiemal  aud  t  'j 
meatus,  or  passage  into  the  tympanum  or  middle  ear.  Tie 
tympanic  and  squamoso-zygomatic  parts  of  the  boae  f-r^ 
together,  but  a  fissure,  called  Glaserian,  situated  btlii  1 
the  glenoid  fossa,  marks  their  original  separation ;  in  tL  i 
fissure  the  slender  process  of  the  malleus  (one  of  the  b  r.  > 
of  the  tympanum)  is  lodged.  The  petro-mastoid  or  f<r.  :•: 
part  of  the  temporal  contains  the  organ  of  hearing,  and  :? 
complicated  in  its  internal  anatomy.  It  extends  fom:.:  i 
and  inwards  along  the  floor  of  the  skull,  and  forms  on  lie 
exterior  of  the  skull  the  large  nipple-shaped  mastoid  i^^ 
cess.  This  process  is  rough  on  its  outer  surface,  for  t.e 
attachment  of  muscles,  and  is  hollowed  out  internally  ::' • 
the  mastoid  cells  or  air-sinxises,  which  communicate  "^r'u 
the  tympanum  or  middle  ear.  The  pelrous-temponl  i? 
distinguished  by  its  stony  hardness,  and  has  the  four,  v:  1 
three-sided  pyramid.  Its  apex  lies  in  relation  to  the  -  :^ 
of  the  body  of  the  sphenoid ;  its  base  corresponds  tc  tie 
tympanic  cavity  and  external  meatus ;  its  under  surface  if 
rough,  and  forms  a  part  of  the  under  surface  of  the  si  J . 
its  anterior  and  posterior  surfaces  are  smooth  and  in  n> 
tion  to  certain  parts  of  the  brain.  The  petrous  part  of  th: 
bone  is  traversed  by  a  canal  which  transmits  the  intca-^ 
carotid  artery  and  sympathetic  nerve  into  the  cran:J 
cavity;  in  its  posterior  surface  ia  a  passage,  %%ten.d 
meatus,  down  which  the  seventh  cranial  nerve  proceeds ; 
at  the  bottom  of  the  meatus  the  auditory  part  of  that 
nerve  enters  the  internal  ear,  whilst  the  part  of  the  Der?» 
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which  goes  to  the  xnuAcles  of  the  face  traverses  a  canal  in 
the  bone,  called  aquedtict  of  Fallopius^  which  ends  ex- 
ternally, between  the  styloid  and  mastoid  processes,  in  the 
siylo-mastoid  foramen.  The  styloid  process  is  a  slender  part 
of  the  bone  which  projects  downwards  from  the  tympanic 
plate,  and  is  connected  with  the  small  comu  of  the  hyoid 
bone  by  the  stylo-hyoid  ligament.  It  does  not  nnite  with 
the  pest  of  the  bone  until  a  comparatively  late  period. 
Between  the  petrous -temporal  and  ez- occipital  is  the 
pigular  f(yramm,  which  transmits  out  of  the  skull  the 
eighth  cranial  nerve  and  the  internal  jugular  vein. 

The  fourteen  bones  of  the  Face  are,  as  a  rule,  much 
smaller  than  those  of  the  Cranium ;  some  have  the  form 
of  thin  scales,  others  are  more  irregular  in  shape.  They 
are  named  as  follows: — Two  superior  maxillary,  two 
palate,  two  malar,  two  nasal,  two  lachrymal,  two  inferior 
turbinal,  a  vomer,  and  an  inferior  maxilla. 

The  Superior  Maxillse,  or  bones  of  the  Upper  Jaw  (Figs. 
6  and  7,  and  Plate  XIV.),  form  the  skeleton  of  a  l^ge  part 
of  the  face,  and  enter  into  the  formation  of  the  waUs  of  the 
cavities  of  the  nose,  mouth,  and  orbit ;  around,  them  the 
other  bones  of  the  face  are  ^uped.  The  facial  surface 
of  each  bone  presents  in  front  a  large  foramen  lor  the 
transmission  of  the- infra-orbital  branch  of  the  fifth  cranial 
nerVe,  and  behind,  several  small  foramina  for  the  trans- 
mission of  nerves  to  the  teeth  in  the  upper  jaw.  On  the 
same  surface  is  a  rough  process  for  articulation  with  the 
malar  bona  The  orbital  surface  is  smooth,  forms  the 
floor  of  the  ortit,  and  possesses  a  canal  in  whidi  the  infror 
orbital  nerve  lies.  The  nasal  surface  forms  a  part  of  the 
outer  wall  and  floor  of  the  nostrD,  and  presents  a  hole 
leading  into  a  large  hollow  in  the  substance  of  the  bone, 
csvlled  the  antrum^  or  superior  oaxillaxy  air-sinus.  The 
nasal  surface  articulates  with  CBie  inferior  turbinal  and 
palate  bonea  The  nasal  and  fadal  surfaces  become  con- 
tinuous with  each  other  at  the  anterior  aperture  of  the 
nose,  and  from  them  a  strong  process  ascends  to  join  the 
frontal  bone  close  to  the  glabella ;  this  process  also  articu- 
lates with  the  lachrymal  and  nasal  bones.  The  palatal 
surface  forms  a  part  of  the  bony  roof  of  the  mouth,  and 
presents  in  front  a  small  hole  (the  incisive  foramen)  which 
communicates  with  the  nose.  In  the  sheep  and  maby  other 
mammals  this  hole  is  of  large  size ;  the  palatal  surface  is 
bounded  externally  by  a  thick  elevated  border,  in  which 
are  the  sockets,  or  alveoli,  for  the  lodgment  of  the  fangs 
of  the  teeth ;  intemaUy  this  surface  articulates  by  a  narrow 
border  with  the  other  superior  maxilla  and  with  the  vomer, 
and,  posteriorly,  with  the  palate-bone.    

The  Pakte-bone  (Fig.  7,  and  Plate  XTV.)  lies  in  con- 
tact with  the  inner^*  surface  and  posterior  border  of  the 
superior  maxilla,  and  separates  it  from  the  sphenoid.  It 
is  in  6hape  not  unlike  the  capital  letter  L,  the  horizontal 
limb  forming  the  hinder  part  of  the  bony  roof  of  the 
mouth  by  its  lower  surface,  and  the  back  part  of  the  floor 
of  the  nose  by  its  upper  The  ascending  limb  assists  in 
forming  the  outer  wall  of  the  nose,  and  subdivides  into 
cm  anterior,  or  orbital,  and  a  posterior,  or  sphenoidal,  pro- 
cesa  At  the  junction  of  the  two  limbs  is  the  pyramidal 
process,  which  articulates  with  the  lower  ends  of  the 
pterygoid  processes  of  the  sphenoid. 

The  Vomer  (Fig.  7),  shaped  like  a  ploughshare,  lies 
Tertu^y  in  the  mesial  plane  of  the  nose,  and  forms  a 
large  part  of  the  partition  which  separates  one  nostril  from 
the  other.  It  articulates  above  with  the  under  surface  of 
the  body  of  the  sphenoid  and  the  mes-ethmoid;  below 
with  the  palatal  processes  of  the  superior  maxiUas  and 
palate-bones ;  in  front  with  the  septal  cartilage  of  the  nose, 
whilst  the  posterior  border  is  free,  and  forms  the  hinder 
edge  of  the  nasal  septum. 

The  Inferior  Turbinated  is  a  slightly  convoluted  bone 
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situAted  on  llie  outer  wall  of  the  nose,  where  it  articulates 
with  the  superior  maxilla  and  palate  a  little  below  the 
middle  turbinal  of  the  ethmoid.  • 

The  Lachrymal  (Fig.  6)  is  a  small  scale-like  bone,  in  Lachrymal 
shape  not  unlike  a  finger-nail,  placed  at  the.  inner  wall 
of  the  orbit,  and  fitting  between  the  ethmoid,  superior 
maxilla,  and  frontal  bones.     It  has  a  groove  on  t&e  outer 
surface,  in  which  is  lodged  the  lachrymal  sac. . 

The  Nasal  (Fig.  6)  is  a  thin,  somewhat  elongated 
bone,  which,  articulating  with  its  fellow  in  the  middle 
line,  forms  with  it  the  bony  bridge  of  the  nose ;  above,  it 
articulates  with  the  frontal,  and  by  its  outer  border  with 
the  ascending  process  of  the  superior  maxilla. 

The  Malar  bone  (Fig.  6),  irregular  in  shape,  forms  the 
prominence  of  the  check,  and  completes  the  outer  wall 
of  the  orbit  It  rests  upon  the  superior  maxilla ;  by  its 
orbital  plate  it  articulates  with  the  great  wing  of  the 
sphenoid;  by  its  ascending  process  with  the  external 
angular  process  of  the  frontal ;  by  its  posterior  process  with 
the  zygomatic  process  of  the  temporal,  so  as  to  complete 
the  zygomatic  arch. 

The  Inferior  MaxiUa,  Lower  Jaw,  or  Mandible  (Figs.  6  and  Mandible 
7,  and  Plate  XIV.,  fig.  9),  is  a  hirge  horse-shoe  shaped  bone, 
which  has  the  distinction  of  being  the  only  movable  bone  of 
the  head.  It  consists  originally  of  two  separate  halves,  which 
unite  during  the  first  year  of  Ufe  into  a  single  bone  at  the 
symphysis  or  chin.  A  characteriBtic  feature  ot  the  human 
lower  jaw  is  the  forward  slope  of  the  bone  at  the  chin,  for 
in  other  mammals  the  symphysis  inclines  backwards.  In 
the  upper  border  of  this  bone  are  the  sockets  for  the  lower 
series  of  teeth.  At  the  posterior  end  of  the  horse-^hoe 
curve  on  each  side  the  bone  ascends  almost  vertically,  and 
terminates  in  two  processes — an  anterior,  or  corcnoid, 
which  is  for  the  insertion  of  the  temporal  musde,  and  a 
posterior,  or  condyle,  which  is  for  articulation  with  the  glen- 
oid fossa  of  the  temporal  bone.  Where  the  ascending  and 
horizontal  limbs  of  the  bone  are  continuous,  it  forms  the 
angle,  which  is  almost  a  riglft  amgle.  On  the  inner  surface 
of  the  ascending  limb  is  a  large  foramen,  communicating 
with  a  canal  which  traverses  the  bone  below  the  sockets 
for  the  teeth*  In  this  canal  are  lodged  the  nerves  and 
blood-vessels  for  these  teeth. 

The  Hyoid  bone  lies  in  the  neck,  on  the  same  plane  as 
the  lower  border  of  the  inferior  maxilla  (Figs.  6  and  7).  It 
is  shaped  like  the  letter  U,  and  consists  of  a  body,  or  hasi- 
hycd,  from  which  two  long  horns,  or  stylo-hyois^  project 
backwards.  At  the  junction  of  the  body  and  horns  two 
smaller  comua,  or  cerato-hyals,  project  upwards,  and  are 
connected  with  the  styloid  processes  of  the  temporal  bones, 
or  stylo-hyals,  by  the  stylo-hyoid  ligaments,  or  epi-hyals. 
The  hyoid  is  the  bone  from  which  the  muscles  of  the 
tongue  arise,  and  it  is  situated  immediately  above  the 
thyroid  cartilage  of  the  laxynx,  to  which  it  is  attached  by 
ligaments. 

In  its  general  form  the  SkuU  is  ovoid,  with  the  long 
axis  extendihg  antero-posteriorly,  the  frontal  and  occipital 
ends  rounded,  and  the  sides  somewhat  flattened.  Its 
average  length  in  the  people  of  the  British  Islands  is  a 
little  more  than  7  inches ;  its  greatest  breadth  about  5} 
inches;  and  its  height,  from  the  plane  of  the  foramen 
magnum  to  the  vertex,  about  5^  inches.  Its  greatest 
circumference  is  about  21  inches.  The  breadth  of  the 
face  across  the  zygomatic  arches  is  about  5  inches.  The 
average  capacity  of  the  brain  cavity  is  92  cubic  inches. 
The  Briti^  skull  is  dolicho-cephaJic  and  orthognathic. 
(See  Anthropology.) 

The  lateral  regions  of  the  skull  are  called  the  iempwal 
fosscB,  and  give  origin  to  the  temporal  muscles.  Under 
cover  of  each  zygomatic  arch  is  the  zygornaiic  fossa.  At 
the  bottom  of  this  is  a  >^ollow  between  the  superior  maxilla 
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and  sphenoid,  called  apheno-maxillary  fossa,  from  whiah 
the  pterygfHinaxiUary  fissure  extends  downwards  between 
the  ptgrygoid  and  snperior  maxillary;  and  the  spheno- 
maxiUary  fissure  extends  upwards  into  the  orbit  The 
orbit  is  a  four-walled  pyramidal  cavity,  with  the  base 
directed  forward  to  the  face,  and  the  apex  backward  to 
the  braia  cavity.  At  the  apex  are  the  foramina  in  the 
sphenoid,  through  which  the  neiTe  of  sight  and  other  nerves 
pass  from  the  brain  to  the  eyeball,  muscles,  and  other  soft 
structures  within  the  orbit. 

The  nestrils  open  on  the  front  of  the  face  by  a.  large 
opening  situated  between  the  two  superior  maxiUse,  and 
bounded  above  by  the  two  nasals.  The  sides  of  the 
opening  pass  down  almost  vertically  to  join  the  floor,  and 
are  not  rounded  off  as  in  the  ape's  skull ;  from  the  centre 
of  the  floor  a  sharp  process,  the  nasal  spine  of  the  superior 
mazilhe  projects  forwards,  and  forms  a  characteristic 
feature  of  the  human  skulL  Attached  to  the  sides  of  the 
opening  are  the  lateral  cartilages  of  the  nose,  which  form 
the  wings  of  the  nostrils,  and  so  modify  the  position  of 
thdr  openings  that  in  the  face  they  look  downwards.  The 
nostrils  are  separated  from  each  other  by  a  vertical  mesial 
partition  composed  of  the  mes-ethmoid,  vomer,  and  triangular 
nasal  cartilage,  the  last-named  of  which  projects  forward 
beyond  the  anterior  surface  of  the  upper  jaw,  and  con- 
tributes materially  to  the  prominence  of  the  nose.  The 
outer  wall  of  each  nostril  presents  the  convoluted  turbinals, 
which  are  separated  from  each  other  by  horizontal  passages 
extending  antero-posteriorly ;  the  superior  passage  or 
meaiia  lies  between  the  superior  and  middle  turbinals  of 
the  ethmoid,  and  is  continued  into  the  sphenoidal  and 
posterior  ethmoidal  air-sinuses;  the  middle  meaius  lies 
between  the  middle  and  inferior  turbinals,  and  is  continued 
into  the  frontal,  anterior  ethmoidal,  and  maxillaxy  air 
sinuses.  These  sinuses  are  therefore  extensions  of  the  nasal 
chamber  or  respiratory  passage,  and  correspond  with  the 
air  cavities  which  exist  in  so  many  of  the  bones  of  birds ; 
the  inferior  meatus  lies  betweei^  the  inferior  turbinal  and 
floor  of  the  nose ;  into  its  anterior  part  opens  the  nasal 
duct  which  conveys  the  tears  from  the  front  of  the  eyeball. 
The  posterior  openings  of  the  nose  are  separated  from  each 
other  by  the  hinder  edge  of  the  vomer,  and  are  placed 
between  the  internal  pterygoid  plates  of  the  sphenoid. 

The  skuU  var'es  in  appearance  at  different  periods  of  life. 
Tn  infancy  the  face  is  small,  about  ^th  of  the  size  of  the 
entire  head,  for  the  teeth  are  still  rudimentary  and  the 
jaws  are  feeble ;  the  centres  of  ossification  of  the  cranial 
bones  are  prominent;  the  forehead  projects;  the  skull  is 
widest  at  the  parietal  eminences ;  the  air-sinuses,  and  bony 
ridges  corresponding  to  them,  have  not  formed.  In  the 
adult  the  face  is  about  half  the  size  of  the  head,  and  its 
vertical  diameter  greatly  elongated,  from  the  growth  of  the 
antrum,  the  nose,  and  the  dental  borders  of  the  jaws ;  and 
the  angle  of  the  lower  jaw  is  almost  a  right  angle.  In  old 
age  the  teeth  fall  out,  the  jawS  shrink  in,  their  dental 
borders  become  absorbed,  the  angle  of  the  lowet  jaw,  as  in 
infancy,  is  obtuse ;  the  vertex  and  floor  of  the  skidl  also 
become  flattened,  and  the  sides  bulge  outwards,— changes 
duo  to  gravitation  and  the  subsidence  of  the  bones  by  their 
own  weight. 

The  cjcull  of  a  woman  is  smaller  and  lighter,  with  the 
muscular  ridges  and  projections  due  to  the  air  sinuses  less 
strongly  marked  than  in  a  man,  but  with  the  eminences 
or  centres  of  ossification  more  prominent  The  more 
feeble  air  sinuses  imply  a  more  restricted  respiratory 
activity  and  a  less  active  mode  of  life  than  in  a  man.  The 
internal  capacity  is  about  10  per  cent  less  than  that  of 
the  male.  The  face  is  smaller  in  proportion  to  the  cranium; 
the  cranium  is  more  flattened  at  the  vertex,  and  the  height 
fa  consequently  not  so  great  in  proi)ortion  to  the  length  as 


in  the  man.     In  the  female  skuU,  therefore,  the  infantile 
characters  are  less  departed  from  than  is  the  case  in  the  mala 

Turning  now  to  the  Appendicuiab  Skeletok,  we  shall 
consider  first  that  of  the  Supebios  or  Thosacio  or 
Pectoral  Extremity,  or  Upper  Likb.  The  Upper  Limb  ' :; 
may  be  subdivided  into  a  proximal  part  or  shoulder,  a  ^' 
distal  part  or  hand,  and  an  intermediate  shaft,  which  con- 
sists of  an  upper  arm  or  braMum,  and  a  fore-arm  or  os^i- 
hraehiunL  In  each  of  these  subdivisions  certain  bones  are 
found :  in  the  shoulder,  the  clavicle  and  scapula ;  in  tLo 
upper  arm,  the  humerus ;  in  tho  fore-ann,  the  radius  and 
ulna,  the  bone  of  the  upper  arm  in  man  being  longer  than 
the  bones  of  the  forearm;  in  the  hand,  the  carpal  and 
metacarpal  bones  and  the  phalanges.  The  scapula  aod 
clavicle  together  form  an  imperfect  bony  arch,  the  Scapular 
Arch  or  Shoulder  Girdle ;  the  shaft  and  hand  form  a  free 
divergent  Appendage.  The  shoulder  girdle  is  the  direct 
medium  of  connection  between  the  axial  skeleton  and  the 
divergent  part  of  ihe  Umb;  its  anteiipr  segment,  the 
clavicle,  articulates  with  the  upper  end  of  the  stemum, 
whilst  its  posterior  segment,  the  scapula,  approaches,  hit 
does  not  reach,  the  dorsal  spines. 


Fio.  &/— Dltgrammfttlc  section  to  represent  the  relattons  of  th«  sboolder  sirCs  f« 
the  trank.  V,  a  Dorsal  Vertebra ;  C,  a  Rib ;  St,  the  Slcmam ;  Se,  the  Sof  .kt ; 
Cr,  the  Coracold  {  CI,  the  Chi?lde ;  IC,  the  Uenlscos  at  Its  ateraal  cad;  U;  tbi 
Humerus. 

The  Clavicle,  or  Collar  Bone  (Fig.  9),  is  an  elongated  Cari^ 
bone  which  extends  from  the  upper  end  of  the  stenmm 
horizontally  outwards,  to  articulate  with  the  acromicn 
process  of  the  scapula.  It  presents  a  strong  sigmoidiw 
curve,  which  is  associated  with  the  transverse  and  korizontil 
direction  of  the  axis  of  the  human  shoulder.  It  is  slender 
in  the  female,  but  powerful  in  muscular  males;  itsstemd 
end  thick  and  somewhat  triangular;  its  acromial  ezMi, 
flattened  from  above  downwards,  has  an  oval  aiticul^ 
surface  for  the  acromion.  Its  shaft  has  four  surfaces  fa 
the  attachment  of  muscles;  and  a  strong  ligament,  cec- 
necting  it  with  the  coracoid,  is  attached  to  the  under 
surface,  near  the  outer  end,  whilst  near  the  inner  a  strong 
ligament  passes  between  it  and  the  first  rib.  *The  clavicle 
is  absent  in  the  hoofed  quadrupeds,  in  the  seals  and  whales, 
and  is  feeble  in  the  carnivora;  but  is  well  formed,  not  onjy 
in  man,  but  in  apes,  bats,  and  in  many  rodents  ani 
insectivora. 

The  Scapula,  or  Shoulder  Blade  (Fig.  9),  is  the  most  ^c:;- 
important  bone  of  the  shoulder  girdle,  and  is  present  in 
all  mammala  It  lies  at  the  upper  and  back  part  of  tie 
wall  of  the  chest,  reaching  from  the  second  to  the  seventh 
rib.  Its  form  is  plate-like  and  triangular,  with  thrte 
surfaces,  three  borders,  and  three  angles.  The  funda- 
mental form  of  the  scapula,  as  seen  in  the  mole,  is  that  of 
a  three-sided  prismatic  rod,  and  its  assumption  of  tie 
plate  or  blade-like  character  in  man  is  in  connection  with 
the  great  development  of  the  muscles  which  rotate  ib: 
humerus  at  the  shoulder  joint.  Its  costal  or  ventnii 
surface  is  in  relation  to  the  ribs,  from  which  it  is  separati-d 
by  certain  muscles :  one^  called  subscapularis,  arises  frcni 
the  surface  itself,  which  is  often  termed  subscapular  /c&y. 
The  dorsum  or  back  of  the  scapula  is  travtsrsed  frcij 
behind  forwards  by  a  prominent  spine  (PL  XIV.,  fig.  1,  S  ■, 
which  lies  in  the  proper  axis  of  the  scapula,  and  subdivii::s 
this  aspect  of  the  bone  into  a  surface  above  the  spine,  tbe 
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ivpra-  or  pros-sjnnnus  fossa,  and  one  below  the  spine,  the 
in/ror  or  post-spinous  fossa.  The  spiue  arches  forwards,  to 
end  in  a  broad  flattened  process, 
the  aaomion,  which  has  an  oval 
urticular  surface  for  the  clavicle ; 
both  spine  and  acromion  are 
largely  developed  in  the  human 
joapula  in  correlation  with  the 
great  size  of  the  trapezius  and 
deltoid  muscles,  which  are  con- 
cerned in  the  elevation  and  ab- 
duction of  ihe  upper  limb.  The 
borders  of  the  scapula,  directed 
upwards,  backwards,  and  down- 
wards, give  attachment  to  several 
muscles.  The  angles  are  inferior, 
eupero-posterior,  and  supero-an- 
tcrior.  The  supero-anterior  is  the 
most  important ;  it  is  truncated, 
and  presents  a  large,  sliallow,  oval, 
smooth  surface,  the  glenoid  fossa. 
Sot  articulation  with  the  humerus, 
to  fonn  the  shoulder  joint  Over- 
hanging the  glenoid  fossa  is  a 
curved  beak -like  process,  the 
coracoid,  which  is  of  importance 
as  corresponding  with  the  separate 
coracuid  bone  of  birds  and  reptiles. 
The  line  of  demarcation  between 
it  and  the  scapula  proper  is 
marked  on  the  upper  border  of 
the  scapula  by  the  supra-scapular 
notclL 

The  Humerus,  or  bone  of  the 
Upper  Arm  (Fig.  9), is  a  lung  bone, 
and  consists  of  a  shaft  and  two 
extremities.  The  upper  extremity 
of  this  bone  po&sesses  a  convex 
eplioroidal  smooth  surface,  the 
/and,  for  articulation  with'  the 
glenoid  fossa  of  the  scapula ;  it 
is  surrounded  by  a  narrow  con- 
stricted Jieckj  and  where  the  neck 
and  shaft  become  continuous  with 
each  other,  two  processes  or  tuberosities  are 
to  which  are  attached  the  rotator  muscles  arising 
from  the  scapular  fossse.  Between  the  tuberosities  is  a 
groove  in  wliich  the  lung  tendon  of  the  biceps  rests.  A 
line. drawn  through  the  head  of  the  humerus  iHjrpendicular 
to  the  middle  of  its  articular  surface,  forms  with  the  axis  of 
the  shaft  of  the  bone  an  angle  of  40°.  The  shaft  of  the 
humerus  is  cylindriform  above,  but  flattened  and  expanded 
l.^low ;  about  midway  down  the  outer  surface  is  a  rough 
ri'Ige  for  the  insertion  of  the  deltoid  muscle,  and  on  the 
inner  surface  another  rough  mark  for  the  insertion  of  the 
coraco-brachialis.  The  demarcation  between  the  cylindri- 
fc»rm  and  expanded  parts  of  the  shaft  is  marked  by  a 
;5 hallow  groove  winding  round  the  back  of  tLe  bone,  in 
which  the  musculo-spiral  nerve  is  lodged.  The  lower 
extremity  of  the  humerus  consi-sts  of  an  articular  and  a 
1  ion-articular  portion.  The  articular  presents  a  small  head 
*>T  capitellum  for  the  radius,  and  a  pulley  or  trochlea  for 
the  movements  of  the  ulna  in  flexion  and  extension  of  the 
limb.  The  non-articular  part  consists  of  two  condyloid 
eminences,  internal  and  external.  From  the  external,  or  epi- 
condyU,  a  ridge  passes  for  some  distance  along  the  outer 
border  of  the  bone  ;  it  gives  origin  to  the  supinator  and 
extensor  muscles  in  the  fore-arm.  From  the  internal  emi- 
uence,  or  epi-trochlea,  a  ridge  passes  up  the  inner  border  of 
the  shaft  of  the  bone;  this  eminence  gives  origin  to  the 


Fio.  9.— The  Appendicular  Skclo. 
ton  of  iho  Left  Upper  Limb. 
CI,  eUviclo :  Sc.  BOipalA ;  Ac, 
acroTDiOD  proccM;  Cr,  coracoid 

Erocesa  of  scapula;  II,  hameruf; 
L  radius;  U.  ulna;  C,  opposite 
the  eieht  carpal  bones;  Mc,  op- 
posite t  be  five  metacarpal  bnncs; 
P.  pollcx,  or  thumb ;  II.  Index, 
\\\.  ml.idle,  IV.  ring,  V. 
liuio  finger. 
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pronator  and  flexor  niusclcs  in  the  fore-ann.  In  nearly 
two  per  cent  of  the  bodies  examined  in  the  anatomy -rooms 
in  the  university  of  Edinburgh,  a  hooked  process  has  been 
seen  projecting  from  the  shaft  of  the  bone,  abimt  2  inches 
above  the  epi-trochlca ;  this  process  is  connected  to  the 
epi-trochlea  by  a  fibrous  band,  so  as  to  form  a  foramen, 
which  has  been  called  supra-condyloiX  In  these  cases 
the  median  nerve  invariably  passes  through  the  foramen, 
and  not  unfrequently  is  accompanied  by  the  brachial 
artery.  In  the  feline  camivora  and  some  other  mammals 
a  foramen  constantly  occurs  in  this  part  of  the  humerus, 
through  which,  as  a  rule,  both  nerve  and  artery  proceed, 
though  in  the  common  seal  it  transmits  only  the  nerve. 

Before  describing  the  two  bones  of  the  fore-arm,  the 
anatomist  should  note  the  range  of  movement  which  can 
take  place  between  them.  In  one  position,  which  is  called 
supinCy  they  lie  parallel  to  each  other,  the  radius  being  the 
more  external  bone,  and  the  palm  of  the  hand  being 
directed  forwards ;'  in  the  other  or  proTie  position  the 
radius  crosses  obliquely  in  front  of  the  ulna,  and  the  palm 
of  the  hand  is  directed  backwards.  Not  only  the  bones 
of  the  fore-arm,  but  those  of  the  hand  are  supposed  to  be 
ui  the  supine  position  when  they  are  described. 

The  Radius  (Fig.  9)  is  the  outer  bone  of  the  Fore-arm,  and  Badiua* 
like  all  long  bones  possesses  a  shaft  and  two  extremities. 
The  upper  extremity  or  head  has  a  shallow,  smooth  cup  for 
moving  on  the  capitellum  of  the  humerus;  the  outer 
margin  of  the  cup  is  also  smooth,  for  articulation  with  the 
ulna  and  annular  ligament;  below  the  cup  is  a  constricted 
neckj  and  imnicdiately  below  the  neck  a  tuberosity  for  the 
insertion  of  the  biceps.  The  shaft  of  the  bone  possesses 
three  surfaces  for  the  attachment  of  muscles,  and  a  sharp 
inner  border  for  the  interosseous  membrane.  The  lower 
end  of  the  bone  is  much  broader  than  the  upper,  and  is 
marked  posteriorly  by  grooves  for  the  lodgment  of  tendons 
passing  to  the  back  of  the  hand :  from  its  outer  border  a 
pointed  styloid  process  projects  downwards ;  its  inner  border 
has  a  smooth  shallow  fossa  for  articulation  with  the  ulna,  and 
its  broad  lower  surface  is  smooth  and  concave,  for  articula- 
tion with  the  scaphoid  and  semilunar  bones  of  the  wrist. 

The  Ulna  (Fig.  9)  is  also  a  long  bona  Its  upper  end  is  i 
subdivided  into  two  strong  processes  by  a  deep  fossa,  the 
greaier  sigmoid  cavity,  which  possesses  a  smooth  surface 
for  articulation  with  the  trochlea  of  the  humerus.  The 
anterior  or  coronoid  process  is  marked  by  an  oblique  ridge 
for  the  insertion  of  the  brachialis  anticus,  whilst  the  pos- 
terior or  oltcranon  process  gives  insertion  to  the  large 
triceps  muscle  of  the  upper  arm.  Immediately  below  the 
outer  border  of  the  great  sigmoid  cavity  is  the  sTuall 
sigmoid  cavity  for  articulation  with  the  side  of  the  head  of 
the  radius.  The  shaft  of  the  bone  possesses  three  surfaces 
for  the  attachment  of  muscles,  and  a  sharp  outer  border 
for  the  interosseous  membrane.  The  lower  end,  much 
smaller  than  the  upper,  has  a  pointed  styloid  process  and 
a  smooth  articular  surface,  the  outer  portion  of  which  is 
for  ih'^  lower  end  of  the  radius,  the  lower  part  for  moving 
on  a  cartilage  of  the  wrist  joint  called  the  triangular  fibro- 
cartilagc. 

The  Hand  consists  of  the  Carpus  or  wrist,  of  the  Meta- 
carpus or  palm,  and  of  the  free  Digits,  the  thumb  and  four 
fingers.  Anatomists  describe  it  >vith  the  palm  turned  to 
the  front,  and  with  its  axis  in  line  with  the  axis  of  the 
fore-arm. 

The  Carpal  or  Wrist  bones  (Fig.  9)  are  eight  in  number 
and  small  in  size :  they  are  arranged  in  two  rows,  a 
proximal, — i.e.  a  row  next  the  forearm. — consisting  of  the 
scaphoid,  semilunar,  cuneiform,  and  pisiform ;  and  a  distal, 
— i.e.  a  row  next  the  bones  of  the  palm, — consisting  of  a 
trapezium,  trapezoid,  os  magnum,  and  unciform ;  the  bones 
in  each  row  being  named  in  the  order  they  are  met  with,  - 
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Hand. 
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frum  the  tadiM  uf  outer  to  the  ulnar  or  inner  sido  of  the 
wtut  It  id  unnecessary  to  give  a  separate  description  of 
each  bofie.  Except  the  pisiform  or  pca-shapcd  bone, 
.which  articulates  with  the  front  of  the  cuneiform,  each 
carpal  bone  is  short  and  irregularly  cuboidal  in  shape  >  ite 
antjerior  (or  palmar)  surfaccand  its  posterior  (or  dorsal)  being 
rough,  for  the  attachment  of  ligaments ;  its  superior  and 
inferior  surfaces  being  invariably  smooth,  for  articulation 
with  adjacent  bones ;  whilst  the  inner  and  outer  surfaces 
are  also  8mi«oth,  for  articulation,  except  the  outer  surfaces 
of  the  scaphoid  and  trapezium  (the  two  external  bones  of 
the  carpus),  and  the  inner  surfaces  of  the  cuneiform  and 
unciform  (the  two  internal  bones).  Occasionally  a  ninth  or 
supernumerary  bone  may  arise  fcom  the  subdivision  of  the 
scaphoid,  semilunar,  or  trapezoid,  into  two  pieces ;  more 
rarely  a  distinct  bone  is  found  in  the  human  wrist  inter- 
ealated  between  the  trapezoid,  oe  magnum,  semilunar,  and 
scaphoid,  which  corresponds  in  position  to  the  os  inter- 
medium, found  constantly  in  the  wrist  of  the  orang,  gibbon, 
the  tailed  apes,  and  many  rodents  and  insectivora. 
Ma-  The  Metacarpal  bones,  or  bones  of  the  Palm  of  the  Hand, 

u^pus.  m^  fiy0  in  number  (Fig.  9).  They  are  miniature  long 
bones,  and  each  possesses  a  shaft  and  two  extremities. 
The  metacarpal  of  the  thumb  is  the  shortest,  and  diverges 
outwards  from  the  rest :  its  carpal  extremity  is  saddle* 
Bhaped,  for  articulation  with  the  trapezium ;  its  shaft  is 
somewhat  compressed,  and  its  phalangeal  end  is  smooth 
and  rounded,  for  the  first  phalanx  of  the  thumb.  The 
four  other  metacarpal  bones  belong  to  the  four  fingers: 
they  are  almost  parallel  to  each  other,  and  diminish  ii^  size 
from  the  second  to  the  fifth.  Their  carpal  ends  articulate 
with  the  trapezoid,  os  magnum,  and  unciform  :  their  shafts- 
are  three-sided  :  their  phalangeal  ends  articulate  with  the 
first  phalanges  of  the  fingers. 
>ig.t8.  The  number  of  Digits  in  the  hand  Is  five,  which  is  the 

highest  number  foimd  in  the  mammalia.  They  are  dis- 
tinguished by  the  names  of  pollex  or  thumb,  and  index, 
middle,  ring,  and  little 'fingers.  Their  skeleton  consists  of 
fourteen  bones,  named  phalanges,  of  which  the  thumb 
possesses  two,  and  each  of  the  four  fingers  three.  The 
phalanx  next  the  metacarpal  bone  is  the  first,  that  which 
carries  the  nail  is  the  terminal  or  ungual  phalanx,  whilst 
the  intermediate  bone  is  the  second  phalanx.  Each  is  a 
miniature  long  bone,  with  two  articular  extremitics'and  an 
intermediate  shaft,  except  the  terminal  phalanges,  which 
have  an  articular  surface  only  at  their  proximal  ends,  the 
distal  end  being  rounded  and  rough,  to  a£ford  a  surface 
for  the  lodgment  of  the  nail. 
^^er  The  Inferior  or  Pelvic  Extremity,  or  Lower  Limb, 

rub,  consists  of  a  proximal  part  or  haunch,  a  distal  part  or  foot, 

and  an  intermediate  shaft  subdivided  into  thigh  and  leg. 
Each  part  has 
its  appropriate 
■*^w^  skeleton :  in  the 
haunch,  the  pel- 
vic or  innomi-  "^A  i^^*i^F 
nate  bone ;  in  the 
thigh,  the  femur; 
in  the  leg,  the 

tibia  and  fibula  Fio.lO.—Diafn«mfpatIe  Met Ioq  to  yejireseniUierelarioA* 
/f>i«  «>ti<rTi  Knna  of  the  Pelvic  filrdlo  to  tho  Trunk.  V,  a  lacrml  ▼ert«br» ; 
\l-ne  imgn-DOne  n.  th©  Ulum;  P,  the  two  potlc  boaes  moeiing  In  froni 
in      man     being     ■*  the  symphygli;  F,  the  femur. 

longer  than  the  leg-bones);  in  front  of  the  knee,  the 
patella ;  in  the  foot,  the  tarsal  and  metatarsal  bones  and 
phalanges.  The  bone  of  the  haunch  forms  an  arch  Of 
Pelvic  Girdle,  which  articulates  behind  with  the  side  of  the 
sacrum,  and  arches  forward  to  articulate  with  the  opposite 
baunch-bone  at  the  pubic'  symphysis.  It  is  the  direct 
medium  of  connection  between  the  axial  skeleton  and  the 
•haft  and  foot,  wbfe^  form  a  free  divergent  Appendage. 


lL--'t. 


The  Os  lunominatum,  or  IlauncL-bone,  is  a  largo  Irre^rp.' 
gular  plate-like  bone,  which  foruis  the  lateral  and  anterior  ^'-- 
boundary  of  the  cavity  of  the  pelvis.  In  early  life  it  con- 
sists of  three  bones — ilium,  ischium,  and  pubis — which 
unite  about  the  twenty-fifth  year  into  a  single  bone. 
These  bones  converge,  and  join  to  form  a  doep  fossa  or 
cup,  the  acetahtUum  or  cotyloid  eavity,  on  the  outer  surface 
of  the  bone,  which  lodges. the  head  of  the  thigh-bone  at 
the  hip-joint  One-fifth  of  this  cup  is  formed  by  the 
pubes,  and  about  two-fifths  each  by  the  ischium  and  ilium. 
At  the  bottom  of  the  acetabulum  is  a  depression,  to  the 
sides  of  which  the  interartieular  ligameni  of  the  bip-joint 
is  attached.  From  the  acetabulum  the  ilium  extends 
upwards  and  backwards,  the  ischium  downwards  and 
backwards,  the  pubis  forwards  and  inwardsi  In  front  of 
the  acetabulum  is  a  large  hole,  the  nbturaiqr  or  tkyrotd 
foramen,  which  is  bounded  by  the  ischium  and  pubca; 
behind  the  acetabulum  is  the 
deep  sciatic  notch,  which  is 
bounded  by  the  iBchium  and 
ilium. 

The  Ilium  (Fig.  10)  in  man 
is  a  broad  plate  •like  bone. 
In  its  most  simple- form,  as  in 
the  kangaroo,  it  is  a  three- 
sided,  prismatic,  rod-like  bone, 
one  end  of  which  enters  into 
the  formation  of  the  acetabu- 
lum, whilst  the  other  is  free, 
and  forms  the  iliac  crest  In 
manp  notwithstanding  its  ex 
panded  form,  three  surfaces 
may  also  be  recognised,  cor- 
responding to  the  ^surfaces  in 
theiliumof  the  kangaroo;  and, as 
in  that  animal,  the  lower  end 
aids  in  forming  the  acetabulum, 
while  the  upper  end  forms 
the  iliac  crest,  which,  in  man, 
in  conformity  with  the  general 
expansion  of  the  bone,  is  elon- 
gated into  the  sinuous  crest 
of  the  ilium.  This  crest  is  of 
great  importance,  for  it  aflfords 
attachment  to  the  broad  muscles 
which  form  the  wall  of  the  ab- 
dominal cavity.  One  surface  of 
the  ilium  is  external,  and  marked 
by  curved  lines  whiclrsubdivide 
it  into  areas  for  the  origin  of 
the  muscles  of  the  buttock; 
another  surface  is  anterior,  and 
hollowed  out  to  give  origin  to 
the  iliacus  muscle;  the  third,  ^^ 
or  internal,  surface  articulates  pio.  u^ih*  Aiip«>»dieiikr  si»-ft« 
posteriorly  with  the  sacrum,  ?* »« un  Low«r  u«k  n.  uia=-. 
whilst  anteriorly  it  forms  a  part 
of  the  wall  of  the  true  pelvis. 
The  external  is  separated  from 
the  anterior  surface  by  a  border 
which  joins  the  anterior  end  of 
the  crest,  where  it  forms  a  pro- 
cess, the  cmterioT  ntperior  spine. 
About  the  middle  of  this  border 

is  the  anterior  inferior  spine.  Between  the  cictemaland  inter- 
nal surfaces  is  a  border  on  ^hicb  are  found  the  potUrior 
superior  andinferior^net;  between  theanteriorand  tntemil 
surfaces  is  the  pectineal  border,  which  forms  part  uf  the  line 
of  separation  between  the  true  and  false  oelvia 

The  Pubis  (Fig.  11}  is  also  a  three«d  jd,  prismatic^  rod* 


It,  iKfaiam,  Pb).  pnblik  th*  tbrr* 
psm  of  the  liinomiBate  boac ;  F. 
femurs  P«  patelhi;  Tb,til»ia:  K& 
fl  bulA ;  Tr.  opposite  the  eeTcn  tars*} 
boaea;  C.  o*  eatete.  Conniaff  pre- ;- 
nence  of  heel ;  M4«  omoelte  the  fl^e 
metatainal  bonel;  H.  haltaiz  ^t 
great  toe;  II.  eeeoad.  III.  tikrl, 
IV.  fourth,  v.  flfth  or  brtic  toa. 
The  dotted  Hoe  HH  rrpreeeBis  tte 
horizontal  pi  inc.  vhflit  the  do9cd 
line  V  Is  In  flna  wUb  lh«  veiiicmi 
azteofthe  ^iaei 
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Ubls.  like  bone,  the  fundamental  fonn  of  whicb  is  obscured  by 
the  modification  in  shape  of  its  inner  end.  .In  human 
anatomy  it  is  customary  to  regard  it  as  consisting  of  a 
body  and  of  two  branches,  a  horigontal  and  a  detcending 
ramut.  The  body  and  horizontal  ramus  fonn  the  funda^ 
mental  prismatic  rod^  and  the  descending  ramus  is  merely 
a  special  offshoot  from  the  inner  end  of  the  rod.  The 
outer  end  of  the  rod  takes  a  part  in  the  formation  of  the 
acetabulum ;  the  inner  end  is  expanded  into  the  body  of 
the  pubis,  and  has  a  broad  margin,  or  tymphysiat  for 
articulation  with  the  corresponding  bone  on  the  opposite 
side  of  the  pelvis.  The  three  surfaces  are — a  superior,  for 
the  origin  of  the  pectineus  muscle;  a  potterior,  which 
enters  into  the  wall  of  the  true  pelvis;  and  an  inferior^ 
which  forma  the  upper  boundary  of  the  obturator  f oramca 
The  descending  ramus  is  merely  a  downward  prolongation 
of  the  inner  end  of  the  bone  which  joins  the  bchium,.  and 
aids  in  forpiing  the  side  of  the  pubic  arcL  The  junction 
of  the  outer  end  of  the  pubis  with  the  ilium  is  marked  by 
ihe  peettt^eal  eminence,  The^superior  and  posterior  sur- 
faces are  separated  by  the  sharp  pectineal  line,  which, 
'starting  from  the  epine  of  the  pubis,  runs  outwards  to  aid 
in  forming  the  brim  of  the  true  pelvis. 

chiaoL  The  Ischium  CFig.  11),  like  the  ilium  and  pubis,  Jias 
the  fundamental  form  of  a  three-sided  prismatic  rod.  One 
extremity  (the  upper)  completes  the  acetabulum,  whilst 
the  lower  forms  the  lajrge  prominence,  or  tiiher  tsehiii  The 
surfaces. of  the  bone  are  internal  or  pelvic,  extAiui/,  and 
anterior'.  The  pelvic  and  external  •  surfaces  are  separated 
from  each  other  by  a  sharp  border,  on  which  is  seen  the 
ischial  spine.  The  pelvic  and  anterior  surfaces  are  sepa- 
rated by  a  border,  which  forms  a  part  of  the  boundary  of 
the  obt\]Lrator  foramen;  but  the  margin  between  the  external  - 
and  anterior  surfaces  19  feebly  marked.  The  tuberosity, 
a  thick,  rough,  and  strong  process,  gives  origin  tq 
several  pow^iful  moscles :  on  it  the  body  rests  in  the 
sitting  posture ;  an  offshoot,  or  ramus,  ascends  from  it 
to  joiir  the  descending  ramu6  of  the  pubis,  and  com- 
pletes both  thQ  pubic  arch  and  the  margin  of  the  obturator 
foramen. 

Ivifl.  By  the  articulation  of  the  two'  innominate  bones  with 

each  other  in  front  at  the  pubic  symphysis,  and  with  the 
sides  of  the  s&crum  behind,  the  osseous  walLa  of  the  cavity 
of  the  Pelvis  are  formed.  This  cavity  is  subdivided  into 
a  false  and  a  true  pelvis.  The  false  pelvis  lies  between 
ihe  expanded  wing-like  portions  of  the  two  ilia.  The  true 
pelvis  lies  below  the  two  pectineal  lines  and  the  base  of 
the  sacrum,  which  suiround  the  upper  orifice  or  brim  of 
the  true  pelvis,  or  pelvic  inlet;  wlulst  its  lower  orifice  or 
outlet  is  bounded  behind  by  the  coccyx,  lateraDy  by  the 
ischial  tuberosities,  and  in  front  by  the  pubic  arch.  In 
the  erect'  attitude  the  pelvis  is  so  inclined  that  the  plane 
of  the  brim  forms  with  the  horizontal  plane  an  angle  of 
from  60*  to  65^  The  axis  of  the  cavity  is  curved,  and  is 
represented  by  a  line  drawn  perpendicularly  to  the  planes 
of  the-  brim,  the  cavity,  and  the  outlet;  at  the  brim  it  is 
iirected  upwards 'and  forwards,  at  the  outlet  downwards 
and  a  little  forwards.  Owing  to  the  inclination  of  the 
pelvis,  the  base  of  the  sacrum  ia  nearly  4  inches  higher 
than  the  upper  border  of  the  pubic  symphysis.  The  female 
pelvis  is  distinguiahed  from  the  male  by  certain  sexual 
characters.  The  bones  are  more  slender,  the  ridges  and 
processes  for  muscular  attachment  more  feeble,  the  breadth 
and  capacity  greater^  the  depth-  less,  the  Uia  more  expanded, 
giving  the  greater  breadth  to  the  hips  of  a  woman  than  a 
man;  the  inlet  more  nearly  circular,  the  pubic  arch  wider,  the' 
distance  between  the  tuberosities  greater,  and  the  obturator 
foramen  more  triangular  in  the  female  than  in  the  male. 
The  greater  capacity  of  the  woman'sthan  the  man's  pelvis 
is  to  afford  greater  room  for  the  expansion  of  the  uterus 


during  pregnancy,  and  for  the  expulsion  of  the  child  at 
the  time  of  birth. 

The  Femur  or  Thigh-bone  (Fig.  11)  is  the  longest  bone  ] 
in  the  body,  and  consists  of  a  shaft  and  two  extremities.  The 
upper  extremity  or  Juad  possesses  a  smooth  convex  surface, 
in  which  an  oval  roughened  fossa,  for  the  attachment  of 
the  inter^irticular  ligament  of  the  hip,  ia  found;  from  the 
head  a  strong  elongated  neck  passes  downwards  and  out- 
wards to  join  the  upper  end  of  the  shaft;  the  place  of 
junction  is  marked  by  two  processes  or  trochanters:  the 
external  is  of  large  size,  and  to  it  are  attached  many 
muscles;  the  internal  ia  much  smaller,  and  gives  attach- 
ment  to  the  psoas  and  iliacus.  A  line  drawn  through  the 
axis  of  the  head  and  neck  forms  with  a  vertical  line  driiwn 
through  the  shaft  an  angle  of  30*^;  in  a  woman  this  angle 
is  less  obtuse  than  in  a  man,  and  the  obliquity  of  the 
shaft  of  the  femur  is  greater  in  the  former  than  in  the 
latter.  The  shaft  is  almost  cylindrical  about  its  ccntrr- 
but  expanded  above  and  below;  its  front  and  sides  giv^ 
origin  to  the  extensor  muscles  of  the  leg;  behind  there  i  > 
a  rough  ridge,  which,  though  called  linea  aspera,  ia  really 
a  narrow  surface  and  not  a  line;  it  gives  attachment  to 
several  muscles.  The  lower  end  of  the  bone  presents 
a  laige  smooth  articular  surface  for  the  knee-joint,  the 
anterior  portion  of  which  forms  a  trochlea  or  pulley  for  the 
movements  of  the  pateUa,  whilst  the  lower  and  posterior 
part  ia  subdivided  into  two  convex  condyles  by  a  deep 
foesa  which  gives  attachment  to  the  crucial  ligaments  of 
the  knee.  The  inner  and  outer  surfaces  of  this  end  of  the 
bone  are  rough,  for  the  attachment  of  muscles  and  the 
lateral  ligaments  of  the  knee. 

The  Patella  or  Knee-pan  (Fig.  11)  is  a  small  triangular  Pftteila. 
flattened  bone  developed  in  the  tendon  of  the  great  extensor 
muscles  of  the  leg.  Its  anterior  surface  and  sides  are 
rough,  for  the  attachment  of  the  fibres  of  that  tendon;  its 
posterior  surface  is  smooth,  and  enters  into  the  formation 
of  the  knee-joint 

Between  the  two  bones  of  the  leg  there  are  no  move- 
ments of  pronation  and  supination  as  between  the  two 
bones  of  the  fore^um  The  tibia  and  fibula  are  fixed  in 
position;  the  fibula  is- always  external,  the  tibia  internal 

The  Tibia  or  Shin-bone  (Fig.  11)  is  the  larger  and  Tibia, 
more  important  of  the  two  bones  of  the  leg;  the  femur 
moves  and  rests  upon  its  upper  end,  and  down  it  the 
weight  of  the  body  in  the  erect  position  is  transmitted  to 
the  foot  Except  the  femur,  it  is  the  longest  bone  of  the 
'  skeleton,  and  consists  of  a  shaft  and  two  extremities.  The 
upper  extremity  is  broad,  and  is  expanded  into  two  tuber* 
ositieSf  the  external  of  which  has  a  small  articular  facet 
inferiorly,  for  the  head  of  the  fibula;  supNsriorly,  the  tuber- 
osities have  two  smooth  surfaces,  for  articulation  with  the 
condyles  of  the  femur ;  they  are  separated  by  an  intermediate 
rough  surface,  from  which  a  short  spine  projects,  which  gives 
atttichments  to  the  inter-articular  crucial  ligaments  and 
semilunar  cartilages  of  the  knee,  and  lies  opposite  the  inter- 
condyloid  fossa  of  the  femur.  The  shaft  of  the  bone  is 
three-sided;  its  inner  surface  is  subcutaneous,  and  forms 
the  shin ;  its  outer  and  posterior  surfaces  are  for  the  origin 
of  muscles;  the  anterior  border  forms  the  sharp  ridge  of  the 
shin,  and  terminates  superiorly  in  a  tubercle  for  the  inser- 
tion of  the  extensor  tendon  of  the  leg ;  the  outer  border 
of  the  bone  gives  attachment*  to  the  inter-osseous  membrane 
of  the  leg.  The  lower  end  of  the  bone,  smaller  than  the 
upper,  is  prolonged  into  a  broad  process,  internal  rnalleolus, 
which  forms  the  inner  prominence  of  the  ankle:  its  under 
surface  is  smooth  for  articulation  with  the  astragalus}  exter- 
nally it  articulates  with  the  lower  end  of  the  fibula. 

The  Fibula,  or  Splint-bone  of  the  leg  (Fig.  11),  is  a  PibuJa. 
slendftT  long  bone  with  a  shaft  and  two  extremities.    The 
upper  end  or  head  articulates  with  the  outer  tuberosity  of 
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tlie  tibia.     TKe  ftliaft  is  three-side^,  and  roughened  for  the 

origins  of  muscles;  along  the  inner  surface  is  a  slender 

ridge  for  the  attachment  of  the  interosseous  membrane. 

The  lower  end  has  a  strong  process  {exUmal  malleolus) 

k  projecting  downwards  to  form  the  outer  prominence  of  the 

ankle,  and  possesses  a  smooth  inner  surface  for  articulation 

with  the  astragalus,  above  which  is  a  rough  surface  for  the 

attachment  of  ligaments  which  bind  together  the  tibia  and 

fibula 

It.  The  Foot  cons&ts  of  the  Tarsus,  the  Metatarsus,  and  the 

five  free  Digits  or  Toes,  which  is  the  maximum  number 

found  in  mammals.    The  human  foot  is  placed  in  the  prone 

position,  with  the  sole  or  plantar  surface  in  relation  to  the 

ground ;  the  dorsum  or  back  of  the  foot  directed  upwards ; 

the  axis  of  the  foot  at  about  a  righjb  angle  to  the  axis  of  the 

leg ;  and  the  great  toe  or  hallux,  which  is  the  corresponding 

digit  to  the  thumb,  at  the  inner  border  of  the  foot.     The 

human  foot,  therefore,  is  a  pentadactylous,  plantigrade  foot 

mv  The  bones  of  the  Tarsus,  or  Ankle  (Fig.  1 1 ,  Tr),  are  seven 

in  number,  and  are  arranged  in  two  transverse  rows, — a 

proximal,  next- the  bones  of  the  leg,  consisting  of  the 

astragalus,   os   calcis,   and  scaphoid;  a  distal,  next  the 

metatarsus,  consisting-  of  the  cuboid,  ecto-,  meso-,  and 

cnto-cuneifonn.     If  the  tarsal  bones  be  looked  at  along 

with  those  of  the  metatarsus  and  toes,  the  bones  of  the 

foot  may  be  arranged  in  two  longitudinal  columns,— «n 

outer,  consisting  of  the  os  calcis,  cuboid,  and  the  metatarsal 

bones  and  phalanges  of  the  fourth  and  fifth  toes ;  an  inner 

column  consisting  of  the  astragalus,  scaphoid,  three  cunei> 

form,  and  the  raetataYsal  bones  and  ph^nges  of  the  first, 

second,  and  third  toes.     The  tarsal,  like  the  carpal  bones, 

are  short  and' irregularly  cuboidal ;  the  dorsal  and  plantar 

surfaces  are  as  a  rule  rough  for  ligaments,  but.  as  the 

astragalus  is  locked  in  between  the  bones  of  the  leg  and 

the   08  calcis,  its  dorsal  and  plantar  surfaces,  as  well 

as  the  dorsum^ of  the  os  calcis,  are  smooth  for  articn* 

lation;    similarly,   its    lateral    surfaces  are   smooth    for 

articulation  with  the  two  malleoli     The  posterior  surface 

of  the  OS  calcis  projects  backwards  to  fomv  the  prominence 

of  the  heel     Wit^  tlus  exception,  the  bones  have  their 

anterior  and   posterior  surfaces  smooth  for  articulation. 

Their  lateral  surfaces  are  also  articular,  except  the  outer 

surface  of  the  os  calcis  and  cuboid,  which  form  the  outer 

border ;  and  the  inner  surface  of  the  08  calcis,  scaphoid, 

and  ento-cuneiform,  which  form  the  inner  border  of  the 

tarsus.    A  supernumerary  bone  is  sometimes  found  in  the 

human  tarsus,  from  a  subdivision  of  either  the  ento-cunei- 

form,  astragalus,  os  calcis,  or  cuboid  into  two  parts.     In 

some  rodents  and  oUier  mammals  eight  is  the  normal 

number  of  bones  in  the  tarsus. 

ca.  The  Metatarsal  bones  and  the  Phalanges   of  the  toes 

agree  in  number  and  general  form  with  the  metacarpal 

bones  and  the  phalanges  in  the  hand     The  bones  of  the 

--  -     great  toe  or  hallux  are  more  massive  than  those  of  the 

other  digits,  and  this  digit,  unlike  the  thumb  or  pollex, 

does  not  diverge  from  the  other  digits,  but  lies  almost 

l^orallel  to  them. 

DevelopmejU  and  Homologies  of  the  Skeleton, 

It  will  now  be  advisable  to  consider  briefly  the  mode  of  develop- 
ment of  the  skeleton,  and  along  ivith  the  study  of  its  genesis  to 
compare  its  several  part^  with  each  other,  in  order  to  ascertain  if 
correspondences  in  their  arrangement  and  mode  of  origin  exist,  even 
If  they  differ  in  the  function  or  office  which  they  perform.  When 
two  or  more  ports  or  organs  coiTespond  with  each  otner  in  stmcture, 
relative  position,  and  mode  of  origin  we  say  they  are  homologous 
rarta.  or  luymologuet;  whilst  parts  which  have  the  same  function, 
«  uut  ao  not  correspond  in  structure,  relative  position,  and  mode  of 
origin,  are  analogous  parts,  or  anaioguu.  Homologous  parts  have 
thwefore  a  morphological  identity  vrith  each  other,  whilst  analogous 
oarts  have  a  physiological  agreement.  The  same  parts  may  he 
bctii  homologous  and  analogous,  as  the  fore-Umhs  of  a  bat  acd  s 


bird,  both  of  which,  with  the  tame  rnndamental  type  of  stnictort, 
are  subservient  to  flight.  In  otlier  cases  analogous  parts  are  not 
homologues,  as  is  illustmtrl  by  the  wing  of  the  insect^  which, 
Uiongh  subservient  to  flight,  is  fundamentally  different  in  stmctiu* 
from  the  wing  of  the  bat  or  bird.        ^ 

in  the  germinal  area  of  the  fertilised  vertebrate  ovum  » lo&gxtndi* 
nal  groove  appears  which  marks  the  beginning  of  the  etanial  catity 
and  spinal  canal  of  the  young  embryo.  At  the  bottom  of  this  cranio' 
spifuu  groove  a  slender  rod  is  formed,  called  chorda  dormHs  or  mofd- 
Aord.  Each  side  of  the  groove  then  becomes  elevated  as  a  thin  mem- 
brane,  to  meet  behind  to  enclose  a  canal  in  which  the  bnin  and  spinal 
marrow  are  developed.  Small  dark  masses,  the  primordial  or  prciO' 
vertebra,  next  form  on  each  side  of  the  chcrda  dotsalis.     In  these 

Eroto-vertebrs,  about  the  sixth  or  seventh  week  of  intn^uterin^ 
fe  of  the  human  ovum,  little  masses  of  cartilage  appear,  which 
correspond  in  number  and  position  to  the  future  spinal  vertebre. 
The  part  of  the  cartilage  which  forms  tiie  body  of  the  future  vertebn. 
is  developed  around  tne  chorda  dorsalis,  which  it  encloses  in  iu 
substance,  whilst  the  cartilaginous  neural  arch  forms  in  the  mem- 
brane which  closes  in  the  s]>iiial  canal.  The  foraiatton  of  the^ 
cartilaginous  vertebrv  is  completed  in  the  human  nnbryo  aboat  the 
fourth  month  of  intra-uterine  life.  The  bodies  of  the  csrtilsginoca 
vertebne  are  connected  together  by  pUtes  or  discs  pf  intervening 
fibro-cartilage,  which  are  also  devlo[M  around  the  cbonU  donalis. 
After  the  enclosure  of  the  rod-like  chorda  by  the  cartilaginous 
vertebns  and  the  Intei^vertebral  discs  it  disapnean^  no  remains 
being  found  in  the  adult  human  body,  or  in  tnat  of  the  higher 
vertebrates,  except  perhaps  some  slight  traces  in  the  soft  pulpy 
centres  of  the  inter- vertebral  discs  ;  sluiough  in  the  cardlaginoos  £kh 
it  reifiains  as  a  more  or  less  complete  structure  throughout  life. 

In  each  of  the  cartilaginous  vertebral  bone  begins  to  fonn  and 
to  spread  beyond  its  ori^nal  jioint  of  formation,  which  b  calkd 
a  centre  or  nucleus  of  ossification ;  the  greater  part  of  the  body  i» 
formed  from  one  of  these  centres,  and  Mch  hall  of  the  nenrsl  arch 
from  another;  whilst  small  ossiflc  centres  arise  fat  the  tips  of  the 
spinous,  transverse^  and  mammillary  processes,  snd  a  special  pUtr 
api^ears  for  both  the  upjief  and  lower  surfaces  of  the  body ;  tho 
fusion  of  the  various  centres  together  to  form  a  complete  Tertebra 
takes  place  between  the  twentieth  and  twenty-fifth  year.  The 
atlas  has  a  separate  centre  for  each  lateral  mass  and  one  Ibr  tba 
anterior  boundary  of  the  .ring.  The  axis,  in  additioa  to  the  essific 
centres  found  in  the  vertebns  generally,  has  one  or  two  for  the 
odontoid  process.  The  seventh  cervical  vertebra  has  the  anterior 
bar  of  its  transverse  process  developed  from  a  separate  centre.  £:.ch 
eoccygeal  vertebra  possesses  only  a  singly  centre,  which  represents 
the'body  of  the  bone. 

At  the  time  when  the  cranio-spifial  canal  is  being  closed  in  by 
the  development  of  its  membranous  walls,  the  gcpninal  layers  of 
the  young  embryo  grow  towards  its  anterior  or  ventral  surface,  sLd 
meet  in  tne  ventral  mesial. line,  so  as  to  enclose  the  cavities  in  wLirh 
the  thoracic  and  abdominal  viscera  ore  devdoped.  In  the  mcmbrano:^ 
wall  on  each  side  of  the  thoracic  cavity  twelve  cartilaginous  rDd5, 
the  future  ribs,  are  developed ;  and,  connected  with  the  anterior  es  :s 
of  the  seven  pairs  of  upper  ribs,  the  cartilaginous  sternum  is  forairti 
Each  rib  ossifies  from  one  centre  for  its  shaft,  and  one  each  for  ire 
head  and  tubercle.  The  sternum  ossifies  in  transverse  segments, — 
one  for  the  pne-stemum,  one  or  sometimes  two  for  each  w  the  four 
subdivisions  of  the  meso-stemum,  and  one  for  the  xiphi-srteniDTTL 
The  complete  ossification  and  fusion  of  the  diflerent  parts  of  Ute 
sternum  into  a  single  bone  does  not  take  place  until  an  advanced  age. 
The  axial  part  of  the  skeleton,  formed  by  the  vertebre,  ribs,  ai.d 
sternum,  is  built  up  of  a  series  of  thirty-three  tzunsverse  segment-', 
equal  in  number,  therefore,  to  the  bones  of  the  spine ;  so  tut  e& -a 
vertebra,  according  as  it  is,  or  is  not,  articulated  with  a  pair  cf 
ribs  and  a  segment  of  the  sternum,  constitutes  a  complete  or 
incomplete  transverse  segment  These  several  accents  axe  scriilly 
homologous  with  each  other,  but  the  homologv  is  not  so  complete 
in  some  of  the  segments  as  in  the  others.  In  the  coccygeal,  sacnl, 
and  lumbar  regions  of  man  and  most  vertebrates,  only  the  verte- 
bral portion  of  each  skeletal  segment  is  represented,  though  in  the 
abdominal  wall  of  the  crocodiles  abdominal  ribs  and  ik  sternum  are 
developed.  In  the  thoracic  region  the  five  lowest  dorsal  v«tebrae 
have  five  pairs  of  ribs  develoiied  in  connection  with  them ;  whilst 
the  seven  highest  vertebra  have'not  only  their  correspondixig  paiis 
of  ribs,  but  also  a  sternum,  which  bone,  however,  has  only  six  tim&s- 
verse  segments.  In  the  cervical  r«^on  seven  vertebns  are  fooutu 
but  the  anterior  bar  of  the  transverse  nrocns,  although  fused  w^th 
tlie  vertebral  body,  is  homologous  witn  a  rib^  for  in  mso  it  some- 
times develops  as  a  distinct  movable  rib  in  connection  srith  tie 
seventh  cervical ;  and  in  the  crocodiles  small  movaUs  ribs  are 
regularly  developed  in  connection  with  the  different  cenriea]  nr.e- 
brse.  The  bodies  and  neural  arches  of  the  vertebna  are  seiiiJT 
homologous  with  each  other;  as  a  rule  this  is  also  the  esse  sitL 
their  processes,  but  the  articular  processes  of  the  atlas  and  ±c 
superior  pair  of  the  axis,  although  functionally  analogoQa,  are  oc-t 
homologous  with  the  articular  processes  of  the  other  vertebne,  Ut 
rith  Uic  «nicular  surfaces  for  the  ribs  on  the  bodies  of  the  <iciU 
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vertebra,  for  they  li^  In  front  of^  and  not  behind,  the  vertebral 
ootchee  thfoogh  which  the^  spinal  nerves  are  transmitted.  The 
development  ot  the  odontoid  process  of  the  axis  shows  it  to  be  the 
l:odj  of  the  atlas  displaoed  from  its  proper  bone  and  fused  with  the 
body  of  the  axis. 

The  development  and  homologv  of  the  skull  is  a  much  more 
difficult  problem  to  solve  than  tnat  of  the  spioe.  The  ch^hla 
dorsalis  extends  along  the  floor  of  the  skull  as  far  forward  as  the 
.posterior  wall  of  the  pituitary  fossa.  Cartilage  is  formed  around  it, 
without,  however,  the  previous  production  of  proto-vertebrc,  and 
this  cartilage  is  prolonged  fbrwaru  on  each  side  of  the  fossa,  forming 
two  bars,  the  trabecula  cranii ;  these  bars  then  unite,  and  form  the 
mes-ethmoid  cartilage;  at  the  same  time  the  cartilage  grows  out- 
wards for  some  distance  in  t|»f  membranous  wall  of  uie  skull,  but 
it  does  not  mount  upwards  so  -as  to  close  it  in  superiorly,  so  that 
the  cartilage  is  limited  to  the  floor  of  the  skull ;  moreover,  the 
cartilage  is  not  segmented.  The  roof,  side  walls,  and  anterior  wail 
of  the  cranium  reUdn  for  a  time  their  primordial  membranous  struc- 
ture. This  membrane  is  prolonged  downwards  into  the  face  proper, 
where  it  forms  a  pair  of  maxillary  lobes  or  processes,  which  pass 
forwards  beneath  the  eyes  to  form  the  side  Twrts  of  the  face,  and 
a  mid*  or  frontal<nasal  process,  intp  which  tne  cartilaginous  mes- 
ethmoid  extends.  Immediately  below  each  maxillary  lobe  four 
arches,  called  branchial  or  visceral^  ari^e  in  the  ventral  aspect  of  the 
bead,  and  in  each  of  the  three  first  of  these  arches  a  rod  of  cartilage 
is  formed.  The  arches  on  opposite  sides  unite  with  each  other  in 
the  ventral  mesial  line,  but  tnose  on  the  same  side  are  separated 
from  each  other  by  intermediate  branchial  clefts;  these  clefts  all 
dose  up  in  course  of  time,  except  the  "Vpper  part  of  the  first,  which 
remains  as  the  external  meatus  of  the  ear,  the  tympanum,  and  the 
Eustachian  tube ;  whilst  the  interval  between  the  first  visceral  arch 
And  the  maxillary,  lobes  forms  the  cavity  of  the  mouth.  Th6  con- 
version of  the  primordial  cartilaginous  and  membranous  cranium 
into  the  bones  of  the  head  takes  place  by  the  formation  in  it  of 
numerous  centres  of  ossification.  Tne  basi-,  ex-,  and  so  much  of  the 
•supra-occipital  &s  lies  below  the  superior  curved  line,  are  formed 
from  distinct  centres  in  the  cartilaginous  floor  of  the  skull ;  whilst 
the  part  of  the  supra-occipital  above  the  curved  line  arises  from 
indepeDdent  centres  in  the  membranous 'cranium,  the  whole  ulti- 
mately fusinff  together  to  form  the  occipital  bone.  The  ^basi-  or 
|K>st-sphenoidC  the  pre-  with  the  orbito-sphenoids,  the  ali -sphenoid 
with  the  external  pterygoid  and  the  internal  pterygoid^  also  arise 
in  the  cartilaginous  floor,  and  they,  together  with  the  sphenoidal 
spongy  bones  which  are  formed  in  the  membranous  cranium,  fuse 
into  the  sphenoid  bone.'  The  palate  is  apparently  formed  by  ossifica- 
tion of  cartilage  continuous  with  the  oar  in  which  the  internal 
pterygoid  arises.  The  central  plate  and  each  lateral  mass  of  the 
ethmoid  also  arise  in  the  cartilage  by  distinct  centres.  The  inferior 
turbinal  has  also  a  distinct  origin  in  cartilage.  The  petro-mastoid 
part  of  the  temporal  arises  in  cartilage  from  at  least  three  centres, 
I>eri-,  pro-,  and  opisth-otic,  and  soon  blends  with  the  squamous 
and  tympanic  elements  which  arise  in  the  membranous  cranium ; 
subsequeutly  the  styloid  process,  which  is  ossified  -in  the  rod  of 
cartilage  in  the  second  visceral  arch,  joins  the  temporal  Th#lower 
end  of  this  same  rod  forms  the  lessor  comu  of  the  nyoid ;  the  upper 
end  forma  two  small  bones,  the  stapes  and  incus,  sitnat^  within 
the  -cavity  of  the  tympanum.  The  cartilage  of  the  third  visceral 
arch  forms  the  gnsX  comu  and  bodv  of  the  nyoid  bone.  The  name 
of  Meckel's  cartilage  is  applied  to  the  rod  found  in  the  first  visceral 
arch  ;  its  upper  end  is  ossified  into  the  malleus,  a  small  bone 
situated  in  tne  tympanic  vcavity;  whilst  in  the  membrane  sur- 
rounding the  rest  of  the  \^rtilage  the  lower  jaw-bone  is  formed, 
rhe  panetal  and  frontal  bones  arise  altogether  in  the  membranous 
vault ;  and  the  nasal,  lachrymal,  malar,  and  superior  maxills  arise 
in  connection  with  the  bones  which  form  the  face;  tlie  vomer  is 
developed  in  the  membrane  investing,  the  m^s-ethmcid  cartilage. 
The  human  superior  maxilla  represents  not  only  the  superior  maxilla 
of  other  vertebrates,  but  the  pre-maxillary  bone  also ;  but  the  two 
bones  become  fused  together  at  so  very  early  a  period  that  it  is 
difficult,  to  recognise  their  oridnal  independence.  In  the  deformity 
of  hare-lip  and  cleft  palate,  tney  are  not  unfrequently  separated  by 
a  distinct  fissure. 

Since  the  time  when  Oken  and  Goethe  propounded  the  theory 
'that  the  skull  was  built  up  of  several  vertebra;,  the  vertebral  struc- 
ture of  the  skull  has  led  to  nmch  discussion  amongst  anatomists. 
Every  one  admits  that  the  skuU  is  in  series  with  the  spine,  that 
the  crania]  cavity  is  continuous  with  the  spinal  canal,  ana  that  the 
cranial  vault  is  formed  in  the  wall  of  the  embryonic  oerebro-spinal 
canal.  The  skull  also,  like  the  spine,  is  transversely  segmented, 
but  whether  we  regard  these  segments  as  vertebne  or  not  will 
depend  upon  ib»  conception  we  entertain  of  t>")  meaning  of  the 
term  vertebra.  If  with  Owen  we  define  a  vertebra  to  be  "one  of 
those  segments  of  the  endo-skeleton  which  constitute  the  axis  of 
the  body  and  the  protective  canals  of  the  nervous  <  and  vascular 
trunks,  then  we  may  support  the  vertebra]  nature  of  the  cranial 
augments  on  the  foUowing  grounds: — Is/,  The  presence  of  a  series. 
of  bones  exteiiding  forwards  from  the  foramen  magnum  along  the 
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basis  cranii,  in  series  with  the  bodies  of  the  ipfnal  vertebra,— «.p  « 
thsbasi-occipital,  baal-sphenoid.iire-sphenoid,  mee-ethmoid  (Fig.  7)* 
2£<,  The  presence  of  a  series  of^  neural  arches  which  enclose  and 
complete  the  w&ll  of  the  cranial  cavity,  and  lie  in  series  with  the 
neural  arches  of  the  spinal  vertebrae,— «.<;.,  the  ex-  and  supra-ooel 
pitaU,  which  form  the  neural  arches  of  the  basi-occipital  segment; 
the  ali-spbenoids  and  parietals,  which  form  the  neural  arches  of 
the  basi-sphenoid  segment ;  the  orbito-sphenoids  and  frontal,  which 
form  the  neural  arches  of  the  pre-sphenoid  segment ;  id.  The 

Eresence  of  a  series  of  visceral  arches  oi  which  the  mandibular  and 
yoidean  enclose  the  alimentary  and  vascular  canals.  Just  as  the 
ribs  enclose  them  in  the  thorax  ;  and  4^,  The  presence  of  foramina 
between  the  cranial  segments  like  the  inter- vertebral  foramina 
between  the  spinal  vertebrae  for  the  transmission  of  neirsa, — eg., 
the  spJdenoidal  fissure  and  the  jugular  foramen. 

But  if  we  are  to  regard  a  vertebra  as  a  segment  of  the  axial 
skeleton,  which  in  course  of  its  formation  passes  thipugh  f  definite 
scries  of  developmental  changes,  then  the  cranial  segments  eannot 
be  regarded  as  vertebne  4n  the  same  sense  as  the  spmal  senqents ; 
for.  Is ,  The  chonla  dorsalis  is  not  co-equal  in  Icngtn  with  ti^e  basis 
cranii,  as  with  the  bodies  of  the  spinal  wrt^bne,  do  that  if  the 
bosi -occipital  and  basi-sphenoid  segments,  the  bodies  df  wMch  are 
developed  around  it,  were  to  be  regarded  as  cranio  vett^bna,  the 
pre-spnenoidal  and  ethrooido-nasal  would  not  be  morphelori^^y  the 
same,  as  they  are  formeil  in  front  of  the  anterior  end  of  the  chorda. 
2cf,  Proto-veitebrs  are  formed  in  the  spine,  but  not  in  the  basis 
craniL  Set,  The  spine  is  transversely  si-grneu ted  in  its  <SaVti\agiilec£s 
stage  of  development,  but  the  skull  is  uou  Uh,  The  transverse 
segmentation  or  the  skuU  only  appears  when  the  bones  are  formed, 
but  the  individuality  of  th»  segments  becomes  ahtin  concealed  by 
the  fusion  of  the  pre-  and  basi-sphenoids  and  the  uasi-oocipitol  ihto 
a  continuous  bar  of  bone,  a  condition  which  is  nort  found  in  the 
spine  except  in  the  sacro-coccy^eal  re^on.  6^A,  The- neural  arches 
in  the  spine  are,  like  the  bodies,  ossified  in  cartilage,  Jbtit  in  the 
cranium  they  are  for  the  most  part  ossified  in  memorafiet  These 
differences  in  the  mode  of  development  of  the  spine  and  bada  cranii 
may  be  summarised  as  below: — 

Spine. 

\st  Stage,  2d  Stage,  Zd  Stage, 

Unscgmented        Proto-vertebre.        Segmented 
chorda.  cartilage. 

Baait  Cranii.  — 

lei  Stage,    ^       "    2d  Stage,  Zd  Stage,  ithStag^, 

Unsegmented'  Unsegmented  Segmented  Unsegineuted 
chorda  in  part  eartilage.  bones..  tones.  •' 

It  is  evident,  therefore,  that,  although  both  skull  and  spine  al« 
developed  in  the  walls  of  the  cerebro-spinal  ^oove,  vet,  to  quote 
the  words  of  Huxley,  l' though  they  arp  identical  in  ceperal 
plan  of  construction,  the  two  begin  to  diverge 'as  soon  as  toe  one 
puts  on  the*  special  character  of  a  skull  and  the  other  that  of  a 
vertebral  column ;  the  skull  is  no  more  a  modified  vertebral  column 
tlian  the  vertebral  column  is  a  modified  skulL** 

The  limbs, 'at  tlicir  first  appearance,  sprout  like  little  buds  or 
lappets  from  the  sides  of  the  trunk  ;  cartilage  forms  within  them, 
which  assumes  the  shape  of  the  future  bone^  and  as  the  iimbs 
grow  outwards,  manifestations  of  joints  appear,  and  the  subdivision 
of  each  limb  into  its  several  segments  takes  place.  The  clavicle, 
which  ossifies  before  any  of  the  other  bones,  begins  to  form,  how- 
ever, in  fibrous  membrane ;  and  at  a  much  later  period  the  ends  of 
the  bone,  which  are  formed  in  cartilage,  unite  with  the  intermediate 
shaft  The  scapula  ossifies  from  one  centre  for  its  expanded  plate 
and  spine,  two  small  centres  each  for  the  acromion  and  vertebral 
border,  and  one  for  the  coracoid.  In  many  vertebrates,  more  espe- 
cially birds  and  reptiles,  the  coracoid  is  a  distinct  bone  from  the 
scapula,  but  they  .articulate  with  each  other  to  form  the  glenoid 
fossa.  Eadi  of  the  three  rod-like  bones  of  which  the  innomiz:ate 
bone  is  composed,  ossifies  from  one  centre  for  the  shaft  of  the  bonv 
and  one  for  each  extremity ;  in  the  ilium  these  terminal  centres  are 
situated  at  the  crest  and  acetabulum  ;  in  the  ischium,  at  the  tuber 
and  acetabulum  ;  and  in  the  pubis,  at  the  symphysis  and  acetabu- 
lum. Each  of  the  long  bones  of  the  shafts  of  the  limbs  ossifies 
from  a  single  centre  for  the  shaft,  and  one  or  more  centres  for  each 
articular  extremity.  Each  carpal  and  tarsal  bone  ossifies  from  a 
single  centre,  except  the  os  calcis,  which  possesses  an  independent 
centre  for  its  posterior  surface.  The  metacarpal  and  metatarsal 
bones  and  the  phalanges  ossify  each  from  two  centres, 'one  for  the 
shaft  and  one  for  one  of  the  extremities.  In  the  metacarpal  bones  of 
the  fingers  and  the  four  outer  metatarsals,  the  distal  end  is  that  which 
ossifies  independently ;  in  the  metacarpsl  of  the  thumb,  in  the  meta- 
tarsal of  the  great  toe,  and  in  all  the  phalanges,  the  proximal  end  is 
that  which  ossifies  independently.  As  the  method  of  ossification  d 
the  first  metacarpal  and  first  metatarsal  corresponds  with  that  of  the 
phalanges,  some  anatomists  hold  that  these  bones  are  really  the  first 
phalanges  of  their  respective  digits,  and  tht:t  the  bone  which  is  absoit 
in  these  digits,  when  compaied  with  the  other  digits,  is  not  s 
phalanx,  but  a  meta-carpal  or  tarsal  bone.     When  the  extremity 
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of  a  bone  ossifies  from  a  centre  diBtinet  from  tl^e  centre  from  which 
the  shaft  arises,  itis  called  an  epiphysis.  The  epiphysis  is  united  to  the 
shaft  of  the  growing  bone  by  an  intermediate  plate  of  cartilage,  and 
so  long  as  any  of  this  cartila^  remains  onossified  the  bone  can 
continue'  to  grow  in  length.  The  ossification  is  not  completed  in 
the  different  bones  antu  from  the  twentieth  to  the  twenty-fifth 
year.  In  tluB  case  of  the  long  bones,  the  epiphysis  situated  at  the 
.^md  of  the  bone,  towards  which  the  canal  in  the  shaft  which  trans- 
mits the  nutrient  artery  is  directed,  ossifies  to  the  shaft  before  the 
epiphysis  at  the  other  end.  In  the  humerus,  tibia,  and  fibula, 
where  the  canal  is  directed  downwards,  the  epiphyses  at  the  lower 
ends  of  the  bones  first  unite  with  the  shaft ;  whilst  in  the  femur, 
radios,  and  ulna,  where  the -canal  is  directed  upwards,  the  ossifica- 
tion first  takes  place  between  the  upper  epiphysis  and  the  shaft 

All  anatomists  hold  that  the  bones  of  the  shaft  and  distal  nart  of 
a  limb  belong  to  the  appendicular  part  of  the  skeleton,  but  tnere  is 
a  difference  of  opinion  as  to  the  place  in  the  skeleton  to  waich  the 
bones  of  the  shoulder  girdle  and  haunch  are  to  be  referred.  Owen 
considers  that  the  scapular  and  pelvic  .arches  belong  to  the  axial 
skeleton,  uod  are  homologous  with  the  ribs ;  the  scapula  and  ooracoid 
as  the  ylBceral  or  rib-arch  of  the  occipital  vertebra,  the  clavicle  of 
the  atlas,  and  the  ixuominate  bone  or  the  upper  sacral  vertebrsB. 
Cktodsir  objected  to  this  conclusion  of  Owen's  on  the  ground  that 
the  shoulder  eirdle  was  not  in  series  with  the  visceral  arches,  but 
was  developpo  outside  the  visceral  wall,  at  the  junction  of  the 
oervlcal  and  thoracic  regions,  from  which  region  the  upper  limb 
receives  its  nerves,  and  not  from  the  occipito-atlantid  region, 
whence  ^ey  would  have  proceeded  had  it  been  an  appendage  of 
the  rib-arches  of  those  segments.  Owen's  chief  argument  for 
regarding  the  scapula  and  coiacoid  as  the  costal  arch  of  the  occi- 
pital vertebra  is  because  in  fish  the  scapula  is  attached  to  the 
occipital  .bone  by  a  bone  which  Cuvier  called  the  supra-scapula, 
and  which  he  believed  to  be  homologous  with  the  supra-scapular 
cartilage  of  many  other  vertebrates.  Parker,  however,  nas  recently 
pointed  out  that  the  so-called  supra^ocapula  of  a  fish  is  not  homolo- 
gous with  the  supra-seapula  of  a  reptile  or  mammal,  that  it  is  not  a 
cartila{;e  bone,  but  is  a  splint  or  scale-like  bone,  developed  as  a 
part  or  the  dcrmo-skeleton.  Between  the  scapula  end  ooraooid  and 
the  innominate  bone,  anatomists  hava  Ions  lecMpiised  homologies 
to  exists  the  scapula  is  generally  admitted  to  do  the  homo^pe 
cf  the  iUum  and  the  coraooid  of  the  ischium,  so  that^  if  these 
elements  of  the  shoulder  girdle  be  not  a  costal  arch,  neither  can 
those  of  the  pelvic  girdle.  The  clavicle  has  by  some  be^"'re- 
ffarded  as  tiie  homotype  of  the  pubis ;  but  in  all  pobabUity  the  pubis 
IS  homologous  with  the  procoraooid  bone  which  is  found  in  the 
amphibia  and  some  reptiles,  but  ia  absent  in  crocodiles,  biids^  and 
mammals ;  whilst  the  clavicle  is  represented  in  the  pdvio  girdle,( 
not  by  a  bone,  but  by  a  fibrous  bsnd  called  Poupart's  li^;ament. 
Between  the  bones  of  the  shafts  of  the  limbs  homolones  exist :  the 
humerus  is  the  hromotype  of  the  femur,'  the  radius  of  the  tibis,  the 
ulna  of  the  fibula  ;  whilst  the  patella  has  no  repres^tative  in  the 
human  upper  lin;b.  The  scaphoid  and  semilunar  bones  in  the 
carpus  are  homotypes  of  the  astragalus  in  the  tarsus,  the  ctmei* 
form  is  the  homot^rpe  of  the  os  cslcis,  the  'cuboid  of  the  u|icifonn ; 
the  trapezium  of  the  ento^cuneiform,  the  trapezoid  of  the  xneao-,. 
and  the  os  msgnum  of  the  ecto-cuneiform.-  The  tarsal  scaphoid  is 
not,  as  a  rule,  rei«reMnted  in  the  human  carpus,  but  ita  homotype 
is  the  OS  intermediuin,  found' in  mau}^  mammals.  The  carpal 
piseiform  is  a  sesamoid,  bone  developed  in  the  tendon  of  a  mdade. 
The  metacarpal  bones  and  -  phalanges  are  homologous  With,  the 
metatarsal  bones  and  phalanges ;  the  thumb  with  the  great  to^  and 
the  fingers  with  the  four  outer  toea.  During  .the  growth  of  the 
limbs  outward,  and  their  change  from  the*  simple  lappet-like  form 
to  their  elongated  condition,  a  rotation  of  the  proximal  segment  of 
the  shaft  takes  place — thatrof  the  uppef  limb  a  quarter  of  a  circle 
backward,  that  of  the  lower  limb  9  quarter  of  a  circle  forward- -to 
produce  in  the  former  case  a  supine  position  of  the  fore-arm  and 
band,  with  the  thumb  as  the  outermost  digit ;  in  the  latter  case,  a 
prone  condition  of  the  leg  and  foot,  with  the  great  toe  as  the  inner- 
most digit  The  range  of  movement  at  the  radio-ulnar  joints 
enables  us,  however,  to  pronate  the  hand  and  fofe-arm  by  throwing 
the  radius  across  the  ulna,  so  as  to  make  the  thumb  tiie  innermost 
digit  In  man^  quadrupeds  the  fore-leg  is  fixed  in  this  position, 
so  that  these  animals  walk  on  the  soles  of  both  the  fore  and  hind  feet. 

Gjensbal  Obskkvations  on  thb  Abticitlatobt  and 
mu8cula&  ststxm& 

A  Jonrr  or  AjtTit;uLATioN  Is  the  junction  or  union  of 
any  two  adjacent  parts  of  the  body.  Mofit  usually  the  term 
is  employed  to  signify  the  connection  ^tablished  between 
contiguous  bones.  It  is  by  the  joints  that  the  various 
bones  are  knit  together  to  form  the  skeleton.  Joints  may 
be  either  immovable  of  momSU. 

The  immoTable  joints  are  divided  Into  the  tynMrndroU* 


a  cranial  stttnre.  i>.b,  th<>  t*« 
bones;  «,  oppocitethet^ore.  i, 
tlie  flfinnit  memhr^ce,  cr  yri- 
oMeam.  paninf  t>«tvee=  !'« 
two  bonca  vhich  pitji  th<>  pit 
of  %  Itgament,  and  wh^.:.  it 
cont  famous  wttb  the  YaXiqjt^i 
flbrons  membnaa. 


a«e;  t  the  fit-T« 


and  the  sutures,    A  synehandrom  is  the  jonction  of  tr^oS-f. 
bones  by  the  interposition  of  an  intermediate  plate  cf'^'»^ 
cartilage,   the   fibrous  membrane  or   periosteum    «hiih 
invests  the  boifes  being  prolonged  from  one  bone  to  the 
other  over  the  surface  of  the  cartilaga    A  wture  is  iL.  Ss!.^ 
^xmection  of  two  bones  by  the 
interlocking  of  adjacent  toothed 
margins;  the  periosteal  fibrous  WSBBSB^BMI^sy^\' 

membrane  is  prolonged  from  one  s,— ^ 

bone  to  the  other,  and  is  also  no.  ij^vcni«iaeettoa  three  e 
interposed  between  their  adjacent 
Ynargins.    In  a  young  skulj  the 
basi-oocipital    and  basi-sphenoid 
are  united  by  synchondrosis,  but 
Junction  by  sutures  is  the  mode 
of  union  which  prevails  in  the  bones  of  the  bead.     In  o'd 
persons  the  sutures  become  obliterated  by  the  ossifif^ti.'n 
of  the  intermediate  fibrous  membrane, 
and  the  bones  are    permanently  fused 
together.    The  cranial  sutures  may  con- 
veniently be  arranged  in  three  groups : 
a,    Meciian    longitudina],  -consisting   of**-"^"^*^'^-** 
the  frontal  suture,   which   connects  the    ^onA^^lV'"^ 
two  halves  of  the  frontal  bone,  and  the 
sagittal  suture^  between  the  two  parietal 
bones;  h.  Lateral  longitudinal,   consist- 
ing on  each   side  of  the  head  of  the 
fronto-nasaly    fronto-mazillary,    fronto-lachrymal,    frocto- 
ethmoidal*  fironto^malar,   frouto-sphenoidal,  pazieto-splid* 
noidal,  parieto^uamous,  parieto-mastoid  sutures;  c,  Verti- 
cal transverse,  consisting  of  the  coronal  or  fronto-parietal, 
the  bmbdoidal  or  parietooccipital,  the  sphenmdo-makr, 
sphenoido-squametts  and  occipito-mastcnd  sutures.    As 
the  skull  grows  by  ossification  of  the  cartilage  of  the  b3.«e 
and   the  membranous   vault,    the  direction   of   growth 
is    perpendicular    to    the    margins    of    the    bones   and 
the  sutures  and  synchondroses  which  connect  them  to- 
gether.   The  growth  of  the  skull  in  length  is  perpen- 
dicular, therefore,  to 
the  bad-cranial  syn- 
chondrosis and  the 
vertical     transverse 
group  of  sutures;  its 
gromh,  in  breadth, 
to  the  median  longi- 
tudinal group,   and 
in    height    to    the 
lateral    longitudinal 
group.    80  long  as 
any  of  the  cartSage 
or    membrane    be- 
tween the   margins 
of.  the  bones  remains 
unossified,  bone  may 
continue  to  form,  and 
the    skull   may  in- 
crease in  size      It 
sometimes    happens 
that  the  cartilage  or 
membrane    is    pre- 
maturely ossified  in 
a  particular  locality, 
and      tbA      fnrther 

_,  ^  ^1        5r  Vi  ft*-  14.— Vertex  tIcw  of  •  boatiiMped  or  >e>7!!> 
growtn  Oi  tne  SKUU     cephsne  sknH  shoving  the  eonaidMa  iSem»s»- 

put  a  Stop  to  in  that  •^^^^  -s"*^  •o«»^ 
region ;  if  the*  brain  is  still  growing,  the  skull  must  increa^ta 
in  other  directions  to  permit  of  the  expansion  of  tie 
cranial  cavity,  and  deformities  of  the  sloill  are  thcreb? 
occasioned.  One  of  the  most  usual  of  these  deformities  is 
due  to  premature  closure  of  the  sagittal  sutox^  caa^ 
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irtoppage  of  the  growth  of  the  skull  in  brearltli,  and^  by 
way  of  compensation,  great  increase  in  its  length,  so  as  to 
produce  a  veiy  elongated  and  so  me  whit  boat-shaped 
cranium. 
ar-  The  movable  joints  are  divided  into  the  QmpMarthrodial 
L  and  the  diarthrocUal  joints.  An  amphiarthrosis  or  half- 
joint  has  only  a  feeble  range  of 
movement.  It  consists  of  two 
bones,  each  of  which  has  its 
articidar  surface  covered  by  a 
plate  of  cartilage,  and  which 
plates  are  firmly  connected  to- 
gether by  an  intermediate  disc  of 

libro-cartaage.    The  centre  of  this  f»o-  ii-v>n  icai  le^non  ttiroo^ii 
disc  is  soft,  or   may  even    be    f"  *mph)™TthrrtiitHi  joitil  «.  & 

,     „  ,        /.    .  .i_    1.       J      tlie  two  bone*;  ^.tlhepliKof 

>    noUOWea  out  into  a  cavity,  lined      eirtlliff«  an  the  irteculu  cur- 

by  a  smooth  synovial  membrane,  it^r/tr^.^o"  ci^^^f^Vt  4 
and  containing  a  little  fluid.  ^^^  eiremui  Ueanienta. 
Ligamentous  bands,  continuous  with  the  periosteum  mTf^st* 
ing  the  bones,  invest  the  fibro-cartilage.  and  assist  in  bind- 
ing the  bones  together.  The  best  ex  ant  plea  of  ampbi< 
arthrOdial  joints  are  furnished  by  the  anicaiations  between 
the  bodies  of  the  true  vertebras. 

A  diarthrosis  admits  of  more  or  less  perfect  movement 
In  it  the  two  articular  surfaces  are  each  covered  by  a  pkto 
of  encrusting  cartihige,   the  free 
surface  of  which  is  smooth  and 
polished;  between  these  sorfaoes 
IS  a  cavity  containiDg  a  glairy 
fluid,  the  syrnma,  for  lubricating 
the  smooth  surfaces  of  the  cartil- 
age and  facilitating  the  movements 
of  the  joint.    TMs  cavity  is  en- 
closed   by  ligaments,  which  are 
attached  to  the  bones,  and  the 
inner  surface  of  these  ligament^ 
28  Hned  by  a  svuenal  membrane 
which  secretes  the  synovia.  Some-  r^l^^-v.n^,^l^l^lhr^^r^ 
times  a  plate  or  meniscus  of  fibro*    ^  diRnnrcdii;  jaint.  «,  &.  tr^c 
cartilage   is  interposed  between, 
without,  however,  being  attached 
to  the  encrusting  cartilages  of  a 
diarthrodial  joint,  so  as  more  or 
less  perfectly  to    subdivide    the 
cavity  enclosed  by  the  ligaments  into  two  apac^ea.     The 
articular  surfaces  of  diarthrodial  joints  are  retained  In 
apposition  with  each  other,  some- 
times by  investing  ligaments,  at 
others  by  sorrounding  muscles  and 
tendons;  at  othe»  by  atmospheric 
pressure,  aided  by  the  adhesive  ij 
cbaracterof  the  interposed  synovia. 
The  form  of  the  articular  or  mov- 
able surfaces  varies  very  materi- 
ally in  different  examples  of  these 
joints,  and  the  modifications ,  in 
form  determine  the  direction  of 
she  movements  of  the  joints.    In 
aome,  as  the  carpal  and  tarsal  -  „' ,    ^^^,^ ,  ^,    n 

m     ■    .      .%  m         •  1  .  gt        Fia  I  Th— Vertical  jupctiontLrong'li 

joints,  tne  surfaces  are  almost  flat,  «  diantirootaj  ji^mt.  in  whicii 
ao  thf  t  they  glide  on  each  oAer ;  J^'  ?,r  ;%'^;'„r.>!.;^ 
tbe  movement  is  comparatively  ^^^^^  <>r  mer^iKiii,  r^  'itiB 
alight^  and  about  an  axis  perpen-  '  ^ 

dicnlar  to  the  moving  surfaces :  these  are  called  >  plants 
surf  axed  joints.  '  In  other  joints  the  articular  surfaces  may 
be  regarded  as  produced  by  the  rotation  of  a  straight  or 
^mrved  line  about  an  axis  lying  in  the  same  plane  \  tliese 
are  called  rotation  joinU,  and  they  present  various  mDdt£e4> 
lions  according  to  the  direction  and  relation  of  the  rotat- 
ing line  to  the  axis.    One  fonn  of  a  rotation  joint  is  tho 


two  bone*:  u  c  ih*  p]*ie  in 
cMrtEiqire  on  this  utlcaLar  lur- 
Oureof  eiehbdne:  t  i,  Uir  in* 
*»rjDf  Eijcvnt-nt,  tbe  dotted 
lime  irVthln  whkti  r*pfe»nnrji 
ttiti  9fti&*\^i  iTiprDtiirani-,  Tif.e 
t^itff  t  Li  p'pvcd  la  the  cirlry 
or  the  luifiL 


pivot  joint,  in  which  the  movement  fakes  place  about  tha 
axis  of  one  of  the  bones,  which  is  the  axis  of  rotation  of 
the  joint ;  examples  of  this  joint  are  found  in  the  joint 
between  tiie  atlas  and.  odontoid  process  of  the  axis  and 
the  radioulnar  joint.  Another  form  is  the  gvnglymua  or 
hinge  joifU^  in^  which  the  axis  of  rotation  of  the  joint  is 
perpendicular  to  the  axis  of  the  two  bones;  tlie  mSve- 
ments  of  the  hinge  are  called  flexion  when  the  angle 
between  th^  two  bones  is  diminished,  and  extension  when 
the  angle  is  increased.  An  important  modification  of  the 
ginglymua  is  the  screvKd-surfaced  Joint,  examples  of  which 
are  found  in  the  elbow  and  ankle;  here  the  plane  of 
flexion  is  not  perpendicular,  but  oblique  to  the  axis  of  the 
joint.  The  taddUshaped  and  oblong  joints  are  also  modi* 
fled  hinges,  but  allow  motion  about,  two  axes;  in  the 
oblong  both  axes  are  on  tha  same  side  of  the  joint ;  but  in 
the  saddle-sbaped  there  is  an  axis  of  rotation  on  each  side  of 
the  joint  The  best  example  of  the  saddle-shaped  is  found 
between  the  metacarpal  bone  of  the  thumb  and  the  trape- 
zium; of  the  oblong  between  the  fore-arm  and  the  carpus. 
In  the  bdtl-andr90cket  joint  a  spheroidal  head  fits  into  a 
cup,  and  rotation  takes  place  about  any  diameter  of  the 
sphere;  the  joint  therefore  is  multi-axial;  the  hip  and 
shoulder  joints  are  the  best  examples.  Some  joints,  in 
which  the  forms  of  the  articular  surfaces  are  more  complex, 
are  called  composite;  in  them  the  movements  of  a  hinge 
and  of  a  ball-and-socket  joint  may  be  combined;  the  knee 
may  be  cited  as  an  example  of  this  form  of  articulation. 
In  a  large  number  of  movable  joints  oHly  portions  of  the 
opposite  articular  surfaces  are  in  contact  with  each  other 
at  a  given  time ;  but,  as  the  joint  describes  its  path  of 
movement,  different  parts  of  the«Burfaces  come  into  contact 
with  each  other  successively,  and  it  is  not  unusual  to  find 
the  articular  surface  both  of  the  cartilage  and  the  sub- 
jat-ent  bone  mapped  out  into  distinct  areas  or  facets,  which 
are  adapted  to  corresponding  facets  on  the  opposite  arti*  , 
cular  surface  in  particular  positions  of  the  joiiit  When 
the  corresponding  facets  on  opposite  articular  surfacea 
break  contact  wit^  each  other,  the  space  between  becomea 
occupied  by  synovia,  or  in  some  joints,  more  especiaUy  the 
knee,  by  folds  of  synovial  membrane  enclosing  clumps  of 
fat,  which  have  been  called  synovial  pads.  In  the  simple 
hinge,  iki  that  with  screwed  surfaces,  in  the  oblong  and 
composite  joints,  tbe  principal  ligaments  are  situated  at 
the  sides  of  the  joint,  and  are  called  lateral ;  they  not  only 
prevent  lateral  displacement  of  tfie  bones,  but^  by  a 
tightening  of  their  fibres,  check  excessive  movement  for- 
wards or  ba($kwards  during  flexion  and  extension.  In  the 
saddle-ehaped  and  ball-and-sockg};  joints,  the  joint  as  in* 
eluded  within  a  bag-like  ligament  called  captuJUar.  In  the 
pivot  joints  the  cavity  in  which  the  pivot  fits  is  completed 
by  a  tranaverte  or  ^ring-shaped  ligament 

Hie  MU8GLB8  are  the  organs  which,  by  their  contraction  UoscIm 
or  shortening,  move  the  bones  on  each  other  at  the  joints. 
The  muscles  constitute  the  flesh  of  the  body.  They  are  so 
arranged  ^  to  be  capable  not  only  of  moving  the  varioua 
bones  on  each  other,-  but  the  entire  body  from  place  to 
place.  Hence  the  muscles  are  organs  both  of  motion  and 
locomotion.  As  they  can  be  brought  into  action  at  the 
vnU  of  the  individual,  they  are  called  voluntaiy  muscles. 
Some  of  the  muscles  are  engaged  in  the  movement  of  other 
structures  than  the  bones,  such  as  the  eye-ball,  tongue, 
cartilages  of  the  larynx,  kc  About  400  musdes  are 
usually  enumerated,  and  the  names  applied  to  them  express 
either  their  position,  or  relative  size,  or  shape,  or  direction, 
or  attachments,  or  mode  of  actLon.  The  word  muscle  is 
itself  derived  from  the  Latin  muscului,  a  little  mouse,  from 
a  fancied  resemblance  between  that  animal  and  some  of  the 
most  simply  formed  muscles.  It  is  customary  to  dis* 
tinguish  in  a  muscle  a  centi-al  part,  or  belly,  and  two  ex* 
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trenutiea,  one  of  wbich  b  the  head  or  the  origin^  the  otLer 
the  inieriiaiL  The  belly  is  the  fleshy  part  of  the  muscle, 
end  possesses  a  deep-red  characteristic  colour;  it  is  the 
active  contractile  structure,  the  source 
of  motor  power.  The  two  extremities, 
are  called  the  tendons  of  the  muscle, 
or  sinews;  the  tendons  are  bluish- 
white  in  colour,  possess  no  Dower  of 
contractility,  and  are  mere^r*  as  it 
were,  the  ropes  by  which  tne  belly 
of  the  muscle  is  attached  to  the  bone 
or  other  structure  which  is  moved  by 
its  contraction.  The  term  tendon  of 
origin,  applied  to  one  extremity  of  the 
m\ucle,  signifies  the  fixed  end  of  the 
muscle,  that  to  which  it  draws  during 
its  contraction;  as  a  rule  this  is  the 
end  nearest  the  trunk,  the  proximal 
«nd.  The  term  tendon  of  insertion  is 
appiisd  to  the  end  which  is  moved  by 
the  contraction ;  as  a  rule  this  is  tbo 
end  most  removed  from  the  trunk, 
the  distal  end.  Entering  the  sub- 
stance of  each  muscle  is  at  least 
one  artery,  wluch  conveys  blood  for  its 
nutrition;  this  artery  ends  in  a  net- 
work of  capillary  blood-vessels,  from 
which  a  vein  arissB  and  conveys  the 
blood  out  of  the  muscle  again;  an* 
other  small  vessel,  called  a  lymphatic, 
also  arises  within  the  ipuscle,  and 
conveys  the  fluid  lymph  out  of  the 
muscle.  Each  muscle  also  is  pene- 
trated by  a  nerve,  through  which  it 
is  brouj^t  into  connection  with  the 
bndn,  so  as  to  be  subject  to  the  in- 
fluence of  the  win  The  will  is  the 
natural  stimuhiB  for  exciting  muscular 
action,  which  action  is  in  many  cases 
so  rapid  that  scarcely  an  appreci- 
able interval  of  time  intervenes  be- 
tween willing  and  doing  the  action. 

llie  bones  form  a  series  of  rod-like  levers,  and,  in  study- 
ing the  mode  of  action  of  the  muscles,  the  place  of  inser- 
tion of  the  muscle  into  the  bone — that  is  to  say,  the  point 
of  application  of  the  power  whi^  causes  the  movement — 
audits  relations  to  the  joint,  or  fulcrum,  or  centre  of  motion, 
and  to  ^e  weight  or  resistance  which  is  to  be  overcome, 
iiave  to  be  kept  in  view.  The  relative  positions  of  ful- 
crum, point  of  application  of  power,  and  resistance,  are  not 
the  same  in  all  the  bony  levers.  As  a  rule,  the  muscles 
are  inserted  into  bones  between  the  fulcrum  and.  the  move- 
able point  of  resistance,  and  nearer  the  fulcrum  than  the 
movable  point,  as  may  be  seen  in  the  muscles  which  bend 
the  forearm  at  the  elbow-joint  Although  from  the  weight- 
arm  of  the  lever  beiDg  in  these  cases  much  longer  than  the 
power-arm,  the  muscles,  as  regards  the  Amplication  of  the 
•power,  act  at  a  disadvantage,  yet  the  movement  gains  in 
velocity.  Sometimes*  the  muscle  is  inserted^  as  is  the 
case  in  the  -greaf  muscle  which  straightens  or  extends 
the  fore-arm,  at  one  end  of  the  lever,  and  the  fulcrum 
or  joint  is  placed  between  it  and  the  movable  point.  At 
other  times,  as  in  the  case  of  the  chiiBf  depressor  muscle 
of  the  lower  jaw,  whilst  the  muscle  is  attached  to  one  end 
of  the  lever,  the  fulcrum  is  at  the  opposite  end.  When  a 
muSde  is  so  placed  that  its  tendon  of  insertion  is  perpen- 
dicular to  the  bone  to  which  it  is  attached,  it  acts  to  great* 
advantage;  when  placed  obliquely  or  nearly  parallel,  a  loss 
of  power  oocnrsL  Many  muscles  at  tho  commencement  of 
oontrsction  lie  obliquely  to  the  bones  which  they  move. 
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but  as  contraction  goos  on  they  become  more  nearly  per- 
pendicular,  so  that  they  act  with  more  advantage  near 
the  close  than  at  the  commencement  of  contraction.  If  a 
muscle  passes  over  only  one  joint,  it  acts  on  that  joint  only; 
but  if  it  passes  over  two  or  more  joints,  it  acts  on  them  in 
succession,  beginning  with  the  Joint  next  the  point  of 
insertion.  A  given  movement  may  bo  performed  by  the 
contraction  of  a  single  muscle,  but  as  a  rule  two  or  more 
muscles  are  associated  together,  and  they  are  not  unfre- 
quently  so  arranged  that  one  muscle  initiates  th^  more* 
ment,  which  is  then  kept  up  and  oompletod  by  the  rect 
Muscles  producing  movement  in  one  direction  have  oppoeed 
to  them  muscles  which  by  their  cootrmetion  effect  the 
opposite  movement;  when  both  groaps  act  simultaneoiuly 
and  with  equal  f  or(e,  they  antagonise  each  other,  and  do 
motion  is  produced ;  when  a  muscle  is  paralysed  or  divided, 
its  antagonistic  muscle  draws  and  permanently  retains  th^ 
part  to  its  own  side.  The  rapidity  of  action  <rf  a  mTisck  is 
proportioned  to  the  length  of  its  fasdcoli,  its.  power  of 
contraction  to  their  number. 

Each  muscle  is  invested  by  a.  sheath  formed  of  conoeciird 
tiissue.  In  the  limbs  and  in  the  neck  not  only  has  e&db 
muscle  a  sheath,  but  a  strong  fibrous  membrane  ennkpes 
the  llhole  of  the  muscles,  and  assists  materially  in  gning 
form  and  compactness  to  the  region.  This  membrane  is  ctlkd 
generally  a  /a$cia  or  aponeurontf  but  special  descriptive 
names  are  given  to  it  in  the  different  r^ons — €,ff.,  cervicsl 
fascia,  brachial  aponeurosis,  fascia  lata,  or  fascia  ol  the 
thigh.  In  some  localities  muscles  arise  from  the  fasds, 
and  in  others  they  are  inserted  into  it  The  iasds  is 
separated  from  the  skin  by  a  layer  of  subcutanaons  fatty 
tissue,  and  in  this  layer  muscles  are  in  some  localities  de- 
veloped. In  the  fat  of  the  inner  border  of  .the  pahn  of  tl:^ 
hand  a  small  muscle,  the  palmaru  hrevia^  is  found,  whiii 
is  inserted  into  the  sk^n  covering  the  ball  of  the  b:i« 
finger;  at  each  side  of  the  neck,  also,  lies  a  thin  m^isc!; 
called  plcUyima  myoidea,  and  the  muscles  on  the  face  '^i 
scalp  whid^  move  the  skin  of  the  face  and  head  belong  '-a 
the  same  category.  These  muscles  form  the  group  of  sub- 
cutaneous or  dermal  muscles  which,  except  in  the  locaLuei 
above  referred  to,  are  not  represented  in  the  human  bodj, 
but  are  weU  known  in  the  bodies  of  the  mammalia  gca> 
rally  as  the  pannictUui  camonu, "  . 

In  arranging  the  muscles  for  descriptive  pmposea,  eiiW 
a  morphological,  a  topographical,  or  a  physiological  mtskd 
may  be  pursued.    The  morphological  arrangement  is  to  k 
preferred  when  the  object  is  to  oompure  the  mnsccjr 
system  in  man  with  that  in  different  ammab,  and  theb&a 
of  the  arrangement  should  be  into  muscles  of  the  azal, 
the  appendicular,  and  the  axi-appendicular  skeletons,  iri 
sub-cutaneous  muscles;  a  topographical  arrangement  is  moet 
suitable  for  the  purposes  of  the  practical  surgeon ;  a  phys:*)- 
logical  arrangement,  when  the  object  is  to  study  the  aciLoa 
of  the  muscles  in  connection  with  the  movements  of  the 
joints.     In  Plates  XV.  and  XVL,  a  front  and  back  view 
of  the  voluntary  musdes  of  the  body  is  given. 

Joints  aitd  Muscles  of  tbb  Axial  Sc£lsto2v. 

Tho  JnUnferUbral  Joints  are  complex  in  eonstructioa.  l 
The  bodies  of  the  true  vertebrs  are  connected  together  bj  ^ ' 
an  amphiarthroklial  j^int :  the  fibro-cartilaginooa  plate  or 
intervertebral  disc  is  tough  and  fibrous  in  its  peripheral 
part,  but  soft  and  pulpy  within.  (Fig.  15.)  Kemaina  of  the 
choida  dorsalis  are  said  to  occur  in  the  soft  nulp,  and  some- 
times a  distinct  cavity,  hned  by  a  i^ovisl  membraae,  is 
found  in  the  centre  of  the  disc,  which  in  the  finner  whales 
is  expanded  into  a  large  central  cavity  containing  mnj 
ounces  of  synovia.  A  diarthrodial  joint  oonnecta  the  supe- 
rior and  inferior  articular  processes  of  a4JacentTeitebre  oa 
each  8id&    Elastic  yellow  ligaments^  the  liffomaUa  smijfa^a^ 
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pns3  between  their  laminaB.  Inter-  and  supra-^notts  liga- 
ments cannoct  adjacent  spinbus  processes,  and  in  the  neck 
the  supra-spinous  ligament  forms  a  brood  band,  the  liga- 
mentum  nuchm.  In  tfaose  mammals  which  possess  big 
heads  or  hea^  horns,  this  Ugament  of  the  back  of  the 
neck  forms  a  |>owerful  elastic  band  for  the  support  of  the 
head  The  joints  between  the  atlas  and  axis,  and  the 
atlas  and  occiput,  are  specially  modified  in  cojinection  with 
the  moTemoDts  of  the  head  on  the  top  of  thib  spine.  The 
intezrertebral  diaics  are  absent,  and  the  range  of  movement 
cither  from  before  backward,  as  in  nodding  the  head,  or 
from  side  to  side,  as  in  looking  over  the  shoulder,  are 
more  extensive  than  between  any  of  the  other  true  vertebras. 
The  head  rotates  alohg  with  the  atlas  around  the  odontoid 
or  pivot  process  of  the  axis,  which  is  lodged  between  the 
anterior  part  of  the  atlas  and  a  strong  transverse  ligament 
which  lies  behind  the  odontoid.  Too  great  movement  to 
one  side  or  the  other  is  prevented  by  the  check  ligaments, 
which  pass  from  the  top  of  the  odontoid  to  the  occipital 
bone,  in  front  of  the  foramen  magnum.  The  nodding 
movements  take  place  between  the  occiput  and  atlas,  and 
are  permitted  by  the  size  and  shape  of  the  occipital  condyles 
and  hollow  upper  articular  surfaces  of  the  atlas.  These 
joints  are  all  diarthrodial.  The  spine  is  fleadble  and 
clastic ;  except  in  the  joints  above  referred  to,  the  range 
of  movement  between  any  two  true  vertebrse  is  veiy  small, 
but  the  sum  of  the  movement  in  the  entire  spine,  owing  to 
the  number  of  bones,  is  considerable.  The  elasticity  of 
the  spine  is  partly  due  to  the  numerous  diarthrodial  joints 
iHjtween  its  articular  processes,  but  more  especially  to  the 
discs  of  fibro-cartilage  interposed  between  the  bodies  of 
the  vertebrae,  which  act  like  ehistic  pads  or  buffers  to  pre- 
vent shock.  The  spine  and  trunk  may  be  bent  either 
forwards  or  backwards,  or  to  the  right  and  left  side ;  or 
ivithout  being  bent,  the  spine  may  be  screwed  to  the  right 
or  to  the  left,  the  screwing  movement  being  permitted  by 
the  oblique  direction  of  the  articular  processes. 

The  muscles  which  move  the  vertebrae  on  each  other  are 
principally  situateid  on  the  back  of  the  trunk.  In  the 
Lollow  on  ^ach  side  of  the  vertebral  spines  lies  the  great 
«rcctor  spinsB  muscle,  the  fibres  of  which  pass  longitudin- 
^y  upwards.  AVhen  both  muscles  act  together,  the  entire 
«pine  \a  bent  bock;  but  when  the  muscle  of  one  side  only 
•contracts,  then  the  spine  is  bent  to  that  side.  These 
muscles  also  act  in  raising  the  spine  from  the  bent  to  the 
•erect  position,  and  they  are  assisted  by  small  inter-spinal 
muscles,  situated  between  the  spines  in  the  cervical  and 
lumbar  regions.  The  spine  is  bent  forward  by  the  psose 
4ind  longi  colli  muscles ;  «and  the  straight  muscles  of  the 
abdomen,  inserted  into  the  lower  true  ribe,  astoist  in  this 
movement  The  screwing  movements  of  the  spine  are 
ejected  by  a  series  of  muscles,  the  fibres  i>f  which  pass 
obliquely  between  the  laminae  and  spines  of  adjacent  verte- 
brae, and  are  known  as  the  semispinales,  multifidi,  and 
rotatores  spinas  mu3c(faa. 

The  head  is  balanced  on  the  summit  of  the  spine,  and 
is  maintained  in  a  quiescent  position  without  any  appre- 
ciable muscular  action,  but  it  can  be  moved  in  various 
directions  by  the  muscles  inserted  into  its  bones.  The 
nodding  movements  of  the  heid  on  the  atlas  are  duo  to 
the  posterior  recti,  the  two  superior  obliques,  the  two 
splenii,  and  the  two  complezu)  muscles,  whidi  draw  it 
backwards,  and  the  anterior  recti  and  stemo-deido^mastoid 
muscles,  which  draw  it  forwards.  When  the  right  splenius 
and  greater  posterior  rectus  and  inferior  oblique  act  along 
-with  the  left  complezus  and.£temo-mastoid,  the  head  is 
rotated  to  the  right  shoulder ;  ;>1^  opposite  rotation  being 
-due  to  the  action  of  the  corresponding  muscles  on  the 
K>ther  side  of  the  body. 

Li  the  formation  of  the  walls  of  the  abdomen  proper. 


hopes  and  joints  play  but  a  small  part  The  lumbar  WiHde»«a 
vertebrae  behind,  the  expanded  wings  of  the  iliac  bones  •UonM* 
below,  and  the  fabe  ribs  above,  are  the  only  boned  to  be 
considered.  Three  pairs  of  greatly  expanded  muscles— 
the  external  oblique,  internal  obliijuc,  and  tmnsvcrso— lie 
at  the  sides  and  in  front,  and  two  pairs  of  muscles  the 
recti  and  pyiumidales — are  situated  whoUy  in  front.  Tiie 
internal  oblique  and  the  transverse  muscles  are  attached 
above  to  the  ribs,  behind  to  the  lumbar  spine,  below  to  the 
iliac  crest  and  to  a  strong  band,  Poupart's  ligament,  extend- 
ing from  the  crest  of  the  ilium  to  the  pubic  spine;  the  ex- 
ternal oblique  has  similar  connections  above  and  beLtw,  but 
is  not  attached  behind  to  the  lumbar  spina  The  muscles 
all  terminate  in  front  in  strong  expanded  tendons,  called 
the  (H^Urior  abdofmmoL  apontrurvsea,  wliirJi  blend  tciguther  in 
the  middle  line  anteriorly  to  form  the  band  called  Ufua 
albtL,  which  stretches  longitudinally  from  the  xiphi-  ternum 
to  the  pubic  symphysis.  These  expanded  tendons  enclose 
the  recti  muscles,  which  pass  from  the  pubis  uftwards  to 
the  cartilsges  of  the  lower  true  ribs,  and  the  pyrami Jal 
muscles,  which  pass  from  the  pubis  to  be  inserted  into  the 
Imea  alba.  The  entire  arrangement  -is  admirably  adapted 
for  completing  the  walls  of  the  great  abdominal  chamber, 
and  for  enabling  the  muscles  to  compress  the  abdominal 
viscera,  an  action  which  takes  place  when  the  contents  of 
the  bowels  and  bladder  are  being  expelled  during  dofasca* 
tion  and  micturition. 

Bones  and  joints  play  a  mora  important  part  in  the 
formation  of  the  walls  of  the  thoracic  than  of  the  abdo- 
minal cavity.  Not  only  are  there  thoracic  vertcbns  behi nd, 
and  the  sternum  in  front,  but  on  each  side  the  twelve  ribs 
arch  more  or  less  completely  forward  from  the  sptue ;  each 
rib  is  articulated  behind  to  one  or  two  vertebrae,  and  the 
seven  upper  ribs,  through  their  costal  cartilages,  articulate 
with  the  sternum. 

The  CoMUhverttbral  JoinU  are  situated  between  the  head  Cngtsi 
of  the  rib  and  the  vertebral  body ;  also,  except  in  the  float-  j*^"^ 
ing  ribs,  between  the  tubercle  of  the  rib  and  the  tnnsverse 
process  of  the  vertebra,  the  joints  being  diarthrodial,  and 
completed  in  the  usual  manner  by  ligaments  and  synovial 
membrane.  The  Costostemal  JutiUs  are  also  diarthrodial 
(except  the  first  costal  cartilage,  which  is  directly  united  to 
the  pno-stemum),  a  capsular  ligament,  lined  by  a  synovial 
membrane,  connecting  the  cartilages  of  the  true  ril)s  to  the 
sternum.  The  cartilages  from  the  sixth  to  the  ninth  ribs* 
are  also  united  by  ligamentous  fibres. 

The  movements  of  the  ribs  and  sternum  at  the  costo- 
vertebral and  costo-sternal  joints  are  of  tlie  utmost  import- 
ance in  the  process  of  breathing.  Breathing  or  respiration 
consists  of  two  acts — breathing  in,  or  inspiration,  and  breath- 
ing out,  or  expiration.  During  inspiration,  the  air  rushes 
through  the  nose  or  mouth  down  the  windpipe,  and  diktcs 
the  air-ceUs  of  the  lungs ;  together  with  the  expansion  of 
the  lungs  the  walls  of  the  chest  rise,  so  that  the  capacity  ' 
both  of  lungs  and  chest  at  the  end  of  a  full  inspiration  is 
nearly  doubled.  During  inspiration  the  following  changes 
occur  in  the  walls  of  the  chest :  the  ribs  are  elevatod  and 
rotated,  the  lower  borders  of  their  shafts  are  everted, 
while  their  surfaces  are  at  the  same  time  rendered  move 
oblique,  and  the  width  of  the  intercostal  spaces  is  t  icreby 
increased ;  the  elevation  and  rotation  of  the  ribs  throw 
the  sternum  upwards  and  forwards,  and  make  the  thoracic 
part  of  the  spinal  column  stroighter;  the  dfaphragm  is 
depn»sed,  and  the  antero-lateral  walls  of  the  abdomen  are 
thrown  forward.  The  muscles  which  cause  these  move- 
ments are  08  follows : — In  each  of'  the  spaces  between 
the  different  ribs  a  pair  of  intcFcostal  muscles  is  situated; 
these  elevate  and  rotate  the  ribs^  and  the  movements  are  ' 
assisted  by  the  levatores  costanim,  and,  in  the  ca.se  of  the  ■ 
u]>iK!r  and  lower  ribs,  by  the  scaleni  and  s^irrati  postiW 
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muscles ;  and  by  these  agents  the  transrene  and  antero- 
posterior diameter  of  the  chest  is  increased.  The  increase 
in  its  vertical  diameter  is  due  to  the  action  of  the  diar 
phragm  or  midriff,  the  great  muscle  which,  arising  by  its 
circimiference  from  the  ziphi-stemum,  six  lower  ribe,  and 
bodies  of  the  lumbar  yertebne,  forms  the  fioor  of  the  thoracic 
and  the  roof  of  the  abdominal  cavity.  It  constitutes  a 
great  arch,  with  its  conyezity  directed  to  the  cavity  of  the 
chest.  By  the  contraction  of  its  fibres  the  arch  is  rendered 
less  oonvez,  and  the  floor  of  the  chest  ia  thereby  depressed. 
Under  circumstances  which  require  more  powerful  efforts 
of  inspiration,  the  muscles  which  pass  from  the  walls  of 
the  chest  to  the  upper  Umbe  may,  by  taking  their  fixed 
points  at  the  limbs,  act  as  elevators  of  the  ribs.  During 
expiration  the  ribs  are  depressed,  their  lower  border^  in- 
verted, the  width  of  the  intercostal  spaces  diminished,  the 
sternum  depressed,  the  spine  more  curved,  and  the  disr 


^ta.  19— Tie  eoncaire  tMrnnlnal  raifAee  of  tbe  diaphrtfrm.   a.  4th  tumbsr 
vtnebra.  ^  c.  IfiTi  and  IKli  libt;  tf.  xiplit-«reniuin ;  «,/.  crura  of  dUphragiD; 

6K  arched  tendons  of  origin  of  dl«r»brMm:  A.  mvu;  I.  wtniHuignu:  «, 
fertor  veoa  cava;  «.  paoaa;  c^  qoiilraiaa  miude;    qqq,  otatnU  teodoa  of 
tfUphrafm,  Into  which  t)i«  uoaciilar  flbras  art  Inaeitad. 

plira^m  more  convex.  These  moveifients  are  principally 
due  to  the  recoil  of  the  elastic  tissue  of  the  lungs  previously 
renderecl  tense  by  the  inflation  of  the  air-cells,  and  to  the 
intwisting  of  the  ribe  when  the  inspiratory  muscles  cease 
to  elevate  and  rotate  theuL  Muscular  action  plays  but  a 
small  part  in  quiet  expiration,  but  the  expulsion  of  the 
air  from  the  lungs  may  be  facilitated  by  contracting  the 
abdominal  muscles,  which,  pressing  the  abdominal  viscera 
against  the  under  surface  of  the  diaphragm,  force  that 
muscle  upwards. 

The  Tfmporo-maxtlldry  Joints  are  the  only  diarthrodial 
articulations  in  the  head.  The  condyle  of  the  lower  jaw  on 
each  side  is  received  into  the  glenoid  fossa  of  the  temporal 
bone ;  each  joint  is  enclosed  by  a  capsular  Ugament,  and 
between  the  articular  surfaces  is  a  meniscus,  which  sub- 
divides the  interior  of  the  joint  into  two  cavities,  each  lined 
by  a  synovial  membrane.  The  movements  of  the  lower 
jaw  teke  place  simultaneously  at  both  its  articulations 
diiring  msstication  aifd  speech,  through  the  action  of  the 
■eteral  muscles  which  are  inserted  into  it  This  bone  is 
etevated  by  the  temporsl  muscles,  inserted  into  the  coronoid 
processes;  and  hy  the  masseteHcs,  inserted  into  the- outer 
surface,  and  the  internal  pterygoids,  into  the  inner  surface  of 
each  angle.  It  is  depfessed  partly  by  its  owli  weight  and 
I^artly  by  the  action  of  the  digastrics  and  genio-hyoids,  in- 
serted close  to  the  symphysis ;  by  the  platysma,  inserted  into 
the  outer  surface  of  each  horizontal  ramus;  and  the  mylo- 


hyoids, into  their  inner  sirfaccs.  The  elevators  of  the  jaw 
are  much  more  powerful  than  the  depressors,  for  they  not 
only  have  to  overcome  t!ie  weight  of  the  bone,  but  during 
mastication  have  to  exercise  force  sufficient  to  cat  or  break 
down  the  food  between  the  teeth.  In  carnivorous  aninmls 
more  especially  those  which,  like  the  tiger  or  hysiia,  crack 
the  bones  of  their  pvey,  these  muscles  attain  a  great  sLze. 
The  lower  jaw  can  be  projected  in  front  of  the  upper  by  th» 
external  pterygoid  muscles,  inserted  into  the  neck  of  the 
bone  on  eadi  side ;  but  excessive  moveooent  Torward  i» 
checked  by  the  action  of  the  stylo-maxillaiy  ligaments^ 
which  pass  from  the  styloid  processes  to  the  angles  of  the 
bone;  when  projected  forward,  the  jaw  a  drawn  back  by 
the  posterior  fibres  of  the  temporal  mutclea.  When  th4. 
elemtor,  depressor,  protractor,  and  retrsctor  musdea  aie 
successively  brought  into  action,  the  literal  or  grinding 
movements  of  the  bone,  so  important  i  i  masticatian,  are 
produced. 

Along  with  the  movements  of  the  low«r  jaw  those  of  the 
hyoid  bone  and  larynx  must  be  considere  t,  for  the  digasincB. 
the  genio-  and  mylo-hyoids,  which  depress  the  lower  jsv, 
act,  when  their  action  is  reversed,  aloag  with  the  it>\»- 
hyoid  muscles  in  elevating  the  hyoid  bone  and  laiynx, 
which  structures  can  be  depressed  ordnwn  downwards  by 
the  action  of  the  stemo-hyoids,  sterno-thyroids,  thyn^ 
hyoids,  and  omo-h^oids ;  the  elevation  of  the  hyoid,  whe» 
drawn  down  by  its  depressor  muscles,  is  eSedUd  by  the 
elastic  stylo-hyoid  ligaments  attached  to  its  smaD  oomua^ 
which,  by  their  recoil  when  the  depressor  musdea  have 
ceased  to  contract,  draw  the  bone  up  to  ito  former  poaitios. 

Numerous  muscles  are  situated  immediately  benteatb  the 
skin  of  the  sodp  and  &oa.  They  are  not  of  so  deep  red  a 
colour  as  the  muscles  of  the  trunk  and  limba,  and  whilst 
they  arise  from  one  or  other  of  the  bones  of  the  bead,  they 
are  inserted  into  the  deep  surface  of  the  skin  itsell  Hence 
when  they  contract  they  move  the  skin  of  the  scalp  and  face, 
and  as  they  are  the  instnLnents  through  which  the  varioes 
passions  and  emotions  are  expressed,  they  are  grouped  to- 
gether ss  the  Mnseles  of  Bxpretnom  (Plate  XV.,  ^^  2  ani 
3).  The  occipito-fronttdis,  or  great  muscle  of  the  acalp,. 
passes  from  the  occipital  bone  over  the  vertex  to  the  fon- 
head ;  when  it  contrscts,  the  skin  of  the  forehesd  ia  wrinkled 
transversely,  the  eyebrows  are  elevated,  and  an  expreisioo 
of  amazement  or  surprise  is  produced  Some  persons  have  a 
greater  power  over  this  muscle  than  others,  and  by  the  alter 
nate  contraction  of  its  occipital  and  frontal  portiona  as 
move  the  hairy  scalp  to  and  fro  with  great  rapidity.  A  fsr 
of  muscles,  the  corrugatores  superciUi,  arises  from  the  mt^pr 
ciliary  ridges,  on  the  frontal  bone,  to  be  inserted  into  the 
eyebrows :  they  draw  the  eyebrows  downwards  and  m- 
wards,  wrinkle  the  skin  of  the  forehead  longitadinayy,. 
and  contract  with  great  vigour  in  the  act  of  frowning. 
The  auricle  of  the  external  car  has  three  small  mnscke 
inserted  into  it,  one  behind,  the  posterior,  one  above^  tbe 
superior,  one  in  front,  the  anterior  auricular  muscle :  la 
man,  as  a  rule,  these  muscles  are  fedble,  and  have  btlie 
action ;  but  in  many  mammals  they  are  large,  and  by.  thein^ 
the  animal  pricks  its  ears  to  detect  the  faintest  aound  of 
danger.  The  eyelids  are  drawn  together,  an  aa  to  dose  the 
eye  as  in  the  act  of  sleep,  by  the  orbicularis  palpebranim^ 
the  fibres  of  which  lie  in  the  eyelids  and  on  the  boidera  ol 
the  orbit,  and  surroand  the  fissure  between  the  eyelids^ 
Tlus  musde  is  a  characteristio  specimen  of  the  poup  of 
tphi/tuier  musdes,  i.e.,  musdes  which  surround  crinoea,  and 
by  their  contraction  doee  them.  When  the  upper  fibres  of 
the  musde  alone  contract,  the  uoper  eyelid  is  <kpreaaed, — 
a  movement  which  takes  place  sMost  involuntarily  and 
with  great  frequency  during  our  waking  hours,  ao  as  to 
wssh  the  tears  over  iJie  exposed  part  of  the  eyelMll  and 
keep  it  moist     In  e]q>re8sing  a  "  knowing  wink,'  the 
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lower  fibres  alone  of  the  orbicnkri^  contract,  and  the  lower 
iid  is  elevated.  The  elevation  of  the  upper  lid,  as  in 
cpening  the  eye,  is  due  to  the  levator  palpebr»  superioris, 
which,  arising  within  the  orbit,  is  inserted  into  the  upper 
eyelid.  Muscles  are  inserted  into  the  framework  of  the 
nostrils  so  as  to  increase  or  diminish  the  size  of  their 
orifices,  and  thus  to  promote  or  impede  the  passage  of  air 
into  the  nosa  The  size  of  the  orifice  is  increased  by 
two  elevator  muscles  inserted  into  the  ala,  or  side  of  the 
nostril ;  and  when  violent  exercise  is  being  performed,  or 
respiration  is  from  any  cause  impeded,  the  nostrils  are 
4Bilways  widely  dilated.  One  of  these  elevator  muscles, 
which  also  sends  a  slip  down  to  the  upper  lip,  and  is  con- 
sequently called  the  common  elevator,  is  the  muscle  by 
the  contraction  of  which  a  sneer  is  expressed.  A  partial 
closure  of  the  nostril  can  be  effected  by  small  muscles 
which  depress  and  compress  the  ala  of  the  nose  :  in  man 
these  muscles  are  rudimentary  as  compared  with  the  seal 
■and  other  aquatic  mammals,  in  which  a  powerful  sphincter 
jnuscle  closes  the  nostrils  in  the  act  of  diving.  The  lips 
<:an  be  elevated  or  depressed  so  as  to  dose  or  open  the 
mouth ;  they  can  be  protruded  or  retracted,  or  the  corners 
of  the  mouth  can  be  drawn  to  one  side  or  the  other,  by 
the  action  of  various  muscles  which,  are  inserted  into 
these  movable  folds  of  the  integument  The  orbicularis 
oris  is  a  sphincter  musde,  the  fibres  of  which  lie  both 
iir  the  upper  and  lower  lips;  by  its  contraction  the 
mouth  is  closed  and  the  lips  pressed  against  the  teeth, 
as  when  a  firm  resolution  is  intended  to  be  expressed. 
The  mouth  is  opened  by  the  elevate  muscles  of  the  upper 
^nd  the  depressors  of  the  lower  lip ;  it  is  transversely  don- 
ated by  the  zygomatic  and  risorius  muscles,  which  pass  to 
its  comers,  and  which  are  brought  into  action  in  the  acts 
•of  smiling  and  laughingi  But  the  muscles  of  the  lips  also 
play  an  important 

part  in  connection  t;^ — r-\ 

^th  the  reception 
of  food  into  the 
mouth,  and  vrith 
the  act  of  articula- 
tion. 

The  cavity  of 
the  mouth  forms 
'the  commence* 
xnent  of  the  ali- 
mentary canal, 
vsnd  is  lined  by  a 
soft  mucous  mem- 
brane. In  it  the 
teeth  and  tongue 
3Te  situated,  and 
into  it  the  secro- 
*tion  called  saliva 
is  poured.  It 
opens  behind  into 
the  pharynx.  The 
aide  waUs  of  the 
mouth  are  called 
the  cheeks,  and 
into  the  formation 
of  each  cheek  a 
flattened  auadrila- 

'        ,  1       At.     Fw.  10.— Profile  of  cheek  and  phtfynx.    «.  bttortnifof; 

ter&l  muscle,  tne  e^  teiuor:  e,  levator  paiail;  d;  <,/  •uperlor,  iQid(ll«, 
And  Inferior  eon»ir1ctor«;  g^  thjio-hTotd;  h,  hyo* 
gloMut;  A  mylch^yold;  m,  erico^hyroidt  «,  atylo 
pharyofeos}  o,  ctylo-gloaani;  9,  flbroas  band  vrhlcb 
gives  origin  to  bnecinator  aad  gupertor  constrictor! 
\  gloaso-pharyngeal  nerre;  9,  superior  larjngeal 
artery;  a,  inpei-ior  laiyngeal  nerre;  4,  Ita  bmneh  to 
crioo>tliyTold:  A,  Inferior  laryngeal  nerre  and  artery. 


buccinator,  enters. 
This  musde  is  at» 
-tached  above  and 
l>elow  to  the  upper 
'^nd  lower  jaw« 
^nes,  behind  tq 


a  fibrous  band,  to  which  the  upper 


•coxiStrictor  muscle  is  also  connected,  so  that  the  walls  of 


the  moutli  and  pharynx  are  continuous  with  each  other, 
whilst  in  front  the  bucdnator  blends  with  the  structures  in 
the  lips.  It  compresses  the  cheeks,  and  drives  the  air  out 
of  the  cavity  of  the  mouth  as  in  pla3ring  a  wind  instm- 
ment ;  hence  the  name,  "  tsumpeter's  muscle." 

The  aperture  of  communication  between  the  mouth  and 
pharynx  is  named  the  isthmus  of  the  fattces.  It  is  boundeU 
below  by  the  root  of  the  tongue,  on  each  side  by  the  tonsils, 
and  above  by  the  soft  palat&  The  soft  palate  is  a  structure 
which  hangs  pendulous  from  the  posterior  edge  of  the  hard 
bony  palate.  From  its  centre  depends  an  elongated  body, 
the  uvula,  and  from  each  of  its  sides  two  folds  extend,  one 
downwards  and  forwards  to  the  tongue,  the  other  down- 
wards and  backwards  to  the  pharynx.  These  folds  are 
called  the  anterior  and  posterior  pillars  of  the  fauces  or 
pedate.  Between  the  anterior  and  posterior  pillar,  on  each 
side,  the  tonsil  is  seated.  The  soft  palate  and  its  pillars  arc 
invested  by  the  mucous  lining  of  the  mouth  and  pharynx, 
and  contain  small  but  important  muscles.  The  muscles  of 
the  soft  palate  and  uvula,  termed  the  elevators  and  tensors, 
raise  and  make  them  tense  during  the  process  of  deglutition. 
The  musdes  of  the  posterior  pillars,  or  palato-pharyngei,  by 
their  contraction,  approximate  the  walls  o{  the  pharynx  to 
the  soft  palate  and  uvula,  whilst  the  musdes  of  the  anterior 
pillars,  or  palato-glossi,  diminffth  the  size  of  the  fauces. 

The  pharynx  is  a  tube  with  muscular  walls,  lined  by  a  BCoades  of 
mucous  membrane,  which  communicates  above  and  in  froiitf^aiyuc 
with  the  cavities  of  the  nose,  mouth,  and  larynx,  whilst 
bdow  it  is  continuous  with  the  oesophagus  or  gullet '  It  ' 
serves  as  the  duunber  or  passage  down  which  the  food 
goes  from  the  hiouth  to  the  oesophi^;us  in  the  act  of 
swallowing,  and  through  which  the  air  is  transmitted  from 
the  nose  or  mouth  to  the  larynx  in  the  act- of  breathing. 
It  lies  immediatdy  behind  the  nose,  mouth,  and  larynx, 
and  in  front  of  i 
the    five  upper 
cervical     verte^ 
brsB.     Its  length 
is  from  4}  to  5^ 
inches; its  widest 
part  is  opposite 
the  back  of  the 
mouth.  The  prin- 
cipal muscles  in 
its  walls  are  call- 
ed the  constric- 
tors,   and     are 
named,     from 
above     down- 
wards, superior, 
middle,  and  in- 
ferior.  They  are 
arranged      in 
pairs,  and  arise 
from  the  cartil- 
ages    of    the 
larynx,  from  the 

hyoidbone,lower  \   "V    Ij 

jaw,  and  internal  1  __^J 

pterygoid  pro-  ^^  ai._interior  of  the  pharynx.  Mcn  by  opening  fl» 
cess  of  the  Sphe-  poMerlor  wall,  a,  a,  EurtachlHU  tube :  ft,  «,  tenMr;  ^ 
nniA .  iir>»ilct  thA  fe*»to'^ P*!*'^ J  «*•  lerator  txwim \ i, «, pftlafopharyngeus 
noia ,  wnilSt  tne     ^  paiato-gloMu* ;  ?,  a.  *.  Uie  three  4»natrtctori ;  A  «.  too- 

superior    also    •»!«. 

springs  from  the  fibrous  band  to  which  the  buccinator  is 
attached ;  their  fasdculi  curve  backwards  to  the  middle  line 
of  the  posterior  wall  of  the  pharynx,  to  be  inserted  into  a 
tendinous  band  which  extends  longitudinally  along  this 
wall  of  the  tube. 
The  action  of  the  muscles  of  the  mouth,  palate,  an^l 
I  pharynx  may  now  be  considered  in  connection  with  this 
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I  of  procesa  of  deglutition  or  swallowing.  When  the  food  is 
'*  received  into  the  mouth,  it  is  moistened  by  the  secretion  of 
the  salivary  and  other  baccal  glands,  and  is  broken  down 
by  the  grinding  action  of  the  molar  teeth.  The  buccinator 
niuscjes  press  it  from  between  this  gums  and  the  cheek, 
and,  along  with  the  movements  of  the  tongue,  aid  in  col* 
lecting  it  into  a  bolus  on  the  surface  of  that  organ.  Dur- 
ing the  process  of  mastication  the  palato-glossi  contract  so 
as  to  close  the  fauces.  When  the  bolus  is  sufficiently  tritu* 
rated  fad  moistened,  the  palato-glo^  relax,  the  tip  of  the 
tongue  is  pressed  ag^unat  the  roof  of  the  mouth,  and  by  a 
heave  backward  of  that  organ  the  bolus  is  pressed  through 
the  posterior  orifice  of  the  mouth  into  the  pharynx,  where 
it  is  grasped  by  the  superior  constrictor  muscles,  and  forced 
downwaxtls  by  them  and  the  other  constrictor  muscles  into 
the  oesophagus,  and  thence  into  the  stomach.  As  both 
the  nose  and  larynx  open  into  the  phar3mx,  the  one  imme- 
diately above,  the  other  immediajbely  below  the  orifice  of 
the  mouth,  H  is  of  great  importiEuAse  that  none. of  the  food 
should  enter  iiltP  these  chambers,  and  obstruct  the  respira- 
tory passages.  To  guard  against  any  accident  of  this  kiqd» 
two  valvular  structures  are  provided, — viz.,  the  soft  palate 
and  the  epiglottis, — which,  whilst  leaving  the  orifices  into 
their  respective  chambers  open  during  breathing,  may 
effectually  close  th^  when  deglutition  is  being  performed. 
As  the  bolus  is  being  project  l  throug^h  the  fauces  into  the 
phsj^nx,  the  soft  palate  and  uvula  are  elevated  and  made 
tense,  and.  at  the  same  tine  the  wall  of  the  pharynx  is 
brought  in  contact  with  it  b"'  the  contraction  of  the  palato- 
phaiyngei ;  the  part  of  t^*^  pharynx  intowhiph  the  nose  opens 
is  thus  temporarily  shut  from  that  into  which  the  mouth 
opens.  If  laughter,  however,  be  excited  at  this  time,  the 
tension  of  the  soft  palate  is  destroyed,  and  part  of  the  food 
juay  find  its  way  upwards  into  the  nose.  The  closure  of 
the  Urynx  by  the  epiglottis  is  due  partly  to  the  depression 
of  that  valve  and  partly  to  the  elevation  of  the  laiynx. 
The  backward  heave  of  the  tongue  relaxee  the  ligaments 
vrhich  connect  the  front  of  the  epiglottis  to  that  oi^gan,  and 
enables  the  small  epiglottidean  muscles  to  depress  the 
valve.  The  elevation  of  the  hyoid  and  larynx  is  due  to  the 
action  of  the  mylo-hyoid,  digastric  and  genio-hyoid  muscles, 
which  pass  from  the  lower  jaw  to  the  hyoid,  and  of  the 
thyro-hyoid,  which  pass  from  the  hyoid  to  the  thyroid 
cartilage  of  the  larynx,  preliminary  to  their  action,  the 
lower  jaw  must  be  fixed,  which  is  done  by  the  closure  of 
the  mouth  prior  to  the  act  of  swallowing.  The  aperture  of 
the  larynx  is  thus  brought  into  contact  with  the  depressed 
epiglottis,  wMbh  is  adapted  more  exactly  to  the  opening 
by  a  change  in  its  form  due  to  the  projection  of  a  cushion- 
like pad  from  its  posterior  surfacei  By  these  ingenious 
emngements  the  adaptation  of  a  single  chamber  to  the 
very  different  functions  of  breathing  and  swallowing  is 
effectually  provided  for. 

Joints  and  Muscles  op  tbb  Uppeb  Luib. 

The  upper  limb  is  jointed  to  the  trunk  at  the  HerTio- 
doMntular  articulation.  This  is  a  diarthrodial  joint:  the 
bones  are  retained  together  by  investing  ligaments;  a 
meniscus  is  interposed  between  the  articular  surfaces,  so 
that  the  joint  pobsesses  two  synovial  membraneSb  A  strong 
ligament,  which  checks  too  great  upward  movement,  con- 
nects the  clavicle  aud  first  rib.  The  two  bones  of  the 
shoulder  girdle  articulate  with  each  other  at  the  diarthrodial 
acromio-davictdar  joint;  but,  in  addition,  a  strong  Ugaroent, 
which  checks  too  great  displacement  of  the  bones,  passes 
between  the  clavicle  and  coracoid.  The  movements  of  the 
upper  limb  on  the  trunk  take  place  at  the  stemo-clavicuJar 
joint,  and  consist  in  the  elevation,  depression,  and  forward 
and  backward  movement  of  the  shoulder.  The  movements 
•i  tbc  acroinio-clavicul&r  joint  occur  when  the  scapula  is 


rotated  on  the  davidi  in  the  of  elevating  the  ana 
above  the  head.  The  muscles  ich  cause  theie  moye- 
ments  are  inserted  into  the  bones  ?f  the  shoulder  girdle; 
the  trapezius  into  the  clavicle,  acromion,  and  spine  of  the 
scapula;  the  rhomboid,  levator  anguli  scapulie,  and  serratos 
magnus  into  the  vertebral  border  of  the  scapak;  tJie 
pectoralis  minor  into  the  coracoid;  and  the  sobelayiusiDto 
the  davicle.  Elevation  of  the  iutire  shoulder,  as  in 
shrugging  the  shoulders,  is  due  to  i^e  contraction  of  tlis 
trapezius,  levator  scapulae,  and  rii  mboideus;  depressioo 
partly  to  the  weight  of  the  limb  and  5'artly  to  the  action  of 
the  subclavius  and  pectoralis  minor;  novement  forward  to 
the  serratus  and  pectoralis;  and  backward  to  the  trapenos 
and  rhomboi^.  In  rotation  of  the  scapula  on  the  daridc^ 
the  inferior  angle  of  the  scapula  is  drawn  forward  by  the 
serratus  and  lower  fibres  of  trapezius,  and  baokwardl^tke 
levator  scapulae,  rhomboid,  and  lesser  pectoral 

The  Shoulder  Joint  is  a  ball-and-eocket  joint,  the  ball  Sb::^ 
being  the  head  of  the  humerus,  the  socket  the  glenoid  foae  J^ 
of  the  scapula.  A  large  capsular  ligament,  whidi  a 
pierced  by  the  long  tendon  of  the  biceps  mu&de,  and  Used 
by  a  synovial  membrane,  encloses  the  articular  ends  d 
the  two  bones,  and  is  so  looee  as  to  perm  t  a  range  d 
movement  greater  than  takes  place  in  any  other  joint  in 
the  body.  The  muscles  which  cause  these  neovements  aie 
inserted  into  the  humerus;  thb  suprarspinataa,  infn- 
I  pinatus,  md  teres  minor  into  the  great  tcberosity;  tk 
sub-scapularis  into  the  small  tubmsity;  the  latisdaas 
dorsi  and  teres  m^or  into  the  bottom  ol  the  bicipital 
groove;  the  pectoralis  au^or  into  its  anteria  border;  tiie 
coraco-brach«alis  into  the  inner  aspect,  and  the  deltoid, 
which  forms  the  fleshy  prominence  of  the  shoulder,  into 
the  outer  aspect  of  the  shaft  Abduction  and  elevation  or 
extension  of  the  arm  outwards  M  the  shoulder  joint  are 
due  to  the  supra-spinatus  and  deltoid;  adduction  or  de- 
pression, to  the  oraco-brachialis,  latissunus,  and  tens 
m%jor,  assisted  by  the  weight  of  the  limb;  movsmeatfc^ 
wards  and  elevatio  i,  to  the  anterior  fibres  of  the  deltoid, 
pectoralis,  and  subscapularis;  backward  movement  to  tbe 
latissimus  ^d  teres;  rotation  outwards  to  the  infra4{nnat|is 
and  teres  minor;  rotation  inwards  to  the  subscapularis* 
pectoralis,  latissimua,  and  teres.  A  combination  of  sbdiu- 
tion,  movement  forwards,  adduction,  and  movement  back- 
wards, produces  the  movement  of  cirotunduction.  Oertsis 
movements  of  the  upper  limb,  however,  take  place  ou^ 
only  at  the  shoulder  joint,  but  between  the  two  bones  of  th? 
shoulder  girdle ;  for  in  elevating  the  arm,  whilst  the  tnp- 
spinatus  and  .deltoid  initiate  the  movement  at  the  shoulitr 
joint,  the  farther  elevation,  as  in  raising  the  arm  above  die 
head,  takes  place  by  the  trapezius  and  serratus,  vbi^ 
rotate  the  scapula  and  draw  its  inferior  angle  forward  Thi 
free  range  of  movement  of  the  human  shoulder  is  one  of 
its  most  striking  chanu^era, 
so  that  the  arm  can  be  moved 
in  every  direction  through 
space,  and  its  efficiency  as  an 
instrument  of  prehension  is 
thus  greatly  increased.  The 
movement  of.  abduction,  or 
extension,  which  elevates  the 
arm  in  line  with  the  axis  of 
the  scapula,  is  characteristi- 
cally human,  and  a  distinct  ^^^  »..-OHtuo« 
articular  area  is  provided  on 
the  head  of  the  humerus  for 
this  movement 

The  £lbotv  Joint  ia  the  articulation  between  thehnmerns,  i:^ 
radius,  and  ulna :  the  great  sigmoid  cavity  of  the  ulna  e 
adapted  to  the  trochlea  of  the  humerus,  and  the  cup  f 
the  radius  to  the  capitellum.     The  joint  is  enclosed  br 
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capsular  ligament  lined  by  ft  synovial  membrane,  which  is 
subdivided  into  antenor,  posterior,  internal,  and  ex- 
tcrnai  bandB  of  fibres.  Flexion  and  extension  are  the 
two  movements  of  the  joint,  and  the  range  of  movement  is 
limited  by  the  locking  at  the  end  of  flexion  of  the  coronoid 
process  into  the  coronoid  foesa  of  the  humerus,  and  at  the 
end  of  extension  of  the  olecranon  process  into  the  olecranoid 
fossa.  The  elbow  joint  is  a  hinge  with  screwed  surfaces ; 
the  path  described  by  the  band  and  fore-arm  is  a  spiral,  so 
that  during  flexion  they  are  thrown  forwards  and  inwards. 
The  muscles  which  cause  the  movements  are  inserted  into 
the  bones  of  the  fore-arm.  The  flexors  are  the  brachialis 
amicus,  mserted  into  the  coronoid  of  the  ulna ;  the  biceps, 
which  forms  the  fleshy  mass  on  the  front  of  the  upper  arm, 
into  the  tuberosity  of  the  radius  ;  the  supinator  longus  into 
the  styloid  process  of  the  radius.  The  only  extensor  is  the 
triceps^nconeus,  which  forms  the  fleshy  mass  on  the  back 
of  the  upper  arm,  and  is  inserted  into  the  olecranon.  > 
of         The  Radio-uljiar  Joints  are  found  between  thi^  two  bones 

iz^  of  the  fore-arm.  The  head  of  the  radius  rolU  in  the  lesser 
sigmoid  cajnty  of  the  ulna,  and  is  retained  in  position  by 
a  ring- like  ligament  which  surrounds  it ;  the  shafts  of  the 
two  bones  are  connected  together  by  the  interosseous 
membrane,  their  lower  ends  by  a  capsular  ligament  and  a 
triangular  fibro-cartilage  or  meniscus.  The  radius  rotates 
round  an  axis'  drawn  through  the  centre  of  its  head  and 
the  styloid  process  of  the  ulna ;  rotation  of  the  fore-arm 
and  hand  forward  is  called  pronation, — ^rotation  backwards, 
supination.  The  supinator  and  pronator  muscles  are  all 
inserted  into  the  radius :  the  supinators  are  the  longus  and 
brevis  and  the  biceps;  the  pronators  are  the  teres  and 
quadratns.  Where  delicate  manipulation  is  required  the 
fore-arm  is  semi-flexed  on  the  upper  arm,  for  the  cup- 
shaped  head  of  the  radius  is  .thei^  brought  into  'contact 
with  the  capitellum  of  the  humerus,  and  the  rotatory 
movements  of  the  bone  can  be  performed  with  greater 
precision. 

The  IVrtsi  or  Radio-carpal  Joint  is  formed  above  by  the 
'  lower  end  of  tha  radius  and  the  tnangular  meniscus,  below 
by  the  upper  articular  surfaces  of  the  scaphoid,  semi-lunar, 
and  cuneiform  bones.  An  investing  ligail[&nt,  lined  by  a 
synovial  membrane,  and  subdivided  into  anterior,  posterior, 
internal,  and  external  bands  of  fibres,  encloses  the  jomt 
It  is  the  oblong  form  of  hinge-joint,  and  possesses  two 
axes,  a  long  and  a  short ;  around  the  long  axis  movements 
occur  which  bend  the  hand  forwards,  or  bring  it  in  line 
with  the  fore-arm,  or  bend  it  backwards ;  around  the  short 
axis  the  hand  may  be  moved  towards  the  radial  or  ulnar 
margins  of  the  fore-arm.  The  flexors  forward  are  the 
palmaris  longus,  inserted  into  the  palmar  fascia ;  the  flexor 
carpi  radialis  into  the  metacarpal  bone  of  the  index,  the 
flexor  carpi  ulnaris  into  the  pisiform  bone;  the  extensors 
and  flexors  backwards  are  the  longer  and  shorter  radial 
extensors  inserted  into  the  metacarpal  bones  of  the  index 
and  middle  fingers,  and  the  ulnar  extensor  into  the  meta- 
carpal bone  of  the  little  finger ;  the  flexors  and  extensors, 
of  the  fingers  have  also  a  secondary  action  on  the  wrist 
joint.  The  ulnar  flexor  and  ulnar  extensor  of*  the  wrist 
draw  the  hand  to  the  ulnar  side,  and  the. radial  flexor  and 
extensor,  together  with  the  extensors  of  the  thumb,  draw 
the  hand  towards  the  radial  border  of  the  fore-arm. 

if  The  Carpal  and  Carpo-metacarpal  Joints  are  constructed 

thus  : — The  articular  surfaces  are  retained'  in  contact  by 
certain  ligaments  passing  between  the  dorsal  -surfaces  of 
adjacent  bones,  l)y  others  between  their  palmar  surfaces, 
and  by  interosseous  ligaments  between  the  semi-lunar  and 
cuneiform,  semi-lunar  and  scaphoid,  os  magnum  and  unci- 
form, OS  magnum  and  trapezoid;  lateral  ligaments  also 
attadi  the  scaphoid  to  the  trapezium,  and  the  cuneiform  to 
the  unciform.     Similarly,  the  trapezoid,  os  magnum,  and 


unciform  are  connected  to  the  metacarpal  bones  of  the 
fingers  by  dorsal,  palmar,  and  interosseous  ligaments,  and 
the  metacarpal  bones  of  the  fingers  have  a  like  mode  of 
union  at  their  carpal  end& ;  further,  a  transverse  ligament 
extends  between  the  distal  ends  of  the  metacarpal  bones  of 
the  tingera,  and  checks  too  great  lateral  displacement  The 
range  of  movement  at  any  one  of  these  carpal  joints  is^very 
slight,  but  the  multiplicity  of  joints  in  this  locality  con- 
tributes to  the  mobihty  of  the  wrist,  and  makes  the  junction 
between  the  hand  and  fore-arm  less  rigid  in  its  nature. 
The  metacarpal  bone  of  the  thumb  is  not  jointed  to  the 
index,  a«id  has  a  distinct  saddle-shaped  articuUtion  with 
the  trapezium,  invested  by  a  capsular  ligament,  so  that  its 
range  of  movement  is  extensive. 

The  Meta^arpo-pkatangeal  and  IiUer^haiangtal  Joints  Jointa  ij 
S^  connected  by  lateral  Ligaments  passing  between  the^°g«rs> 
bones,  and  by  an  arrangement  of  fibres  on  their  dorsal  and 
palmar  surfaces. 

In  studying  the  muscles  which  move  the  digits,  it  will 
be  advisable,  on  account  of  the  freedom  and  importance  of 
the  movements  of  the  thumb,  to 
examine  its  muscle^  indepen- 
dently. These  muscles  either 
pass  from  the  fore-arm  to  the 
thumb,  or  are  grouped  together 
at  the  outer  part  of  the  palm, 
and  form  the  elevation  known 
as  the  ball  of  the  thumb ;  they 
are  inserted  either  into  the 
metacarpal  bono  or  the  pha- 
langes. The  thumb  is  extended 
and  abducted,  i.e.,  drawn  away 
from  the  index,  by  three  ex- 
tensor musclesdoscending  from 
the  fore-arm,  and  inserted  one 
into  each  of  its  three  bones, 
and  a  small  muscle,  specially 
named  abductor  pollicis,  in- 
serted into  the  outer  sid^  of 
the  first  phalanx :  its  bones 
are  bent  on  each  other  by  a 
long  and  short  flexor  muscle ; 
it  is  drawn  back  to  the  index 
by  an  adductor  muscle ;  and 
the  entire  thumb  is  thrown  pra.93.1, 
across  the  surfacQ  of  the  palm 
by  the  opponens  poUicis, 
whibh  is  inserted  into  the 
shaft  of  the  metacarpal  bone. 

The    four    fingera   can    be 
either  bent,  or  extended,  or 

drawn  asunder,  ».e.,  abducted;  or  drawn  together,  i.f., 
addiicted.      The  ungual  phalanges  can  be  bent  by  the 


-i>eep  iniMCle*  uf  th«  palm  Of 
th«  hand.  1.  Btiduvtor  polUd*  r«i 
thoit;  t,  opponont:  S  and  4.  rab- 
divUlooj  of  flexor  brevit;  A.  ad- 
ductor; S.tf'.  tendon  of  longflezof 
poUlctai  T.  ibdoaoc  of  tho  Itttio 
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10.  tendoo  of  Sexor  carpi  ulnarlt  i 

11.  icndon  of  Ions  snpinator;    tf 
transTcrao  mocacarpaJ  Ugameol 


Fig.  M.»Tendotta  a'taeheS  to  a  finger.  «,  the  extaBwr  tendon  t  1^  deep  flcxot* 
c  sttperfldal  flexrr;  d>  %  lumbrical  nmaele;  «.  an  tmcnwc«iu  mnaetoi 
/.  uodinou  expiuiilon  from  the  luntoleal  and  Uueroaaeona  maseto  Jotnlng 


action  of  the  deep  flexor  muscle,  the  four  tendons  of  which 
are  inserted  into  them ;  the  second  phalanges  by  the  super- 
ficial flexor,  also  inserted  by  four  tendons,  one  into  each 
phalanx ;  these  muscles  descend  from  the  front  of  the  fore- 
arm into  the  peJm  in  front  of  the  wrist,  where  they  are 
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•Acloaed  in  a  caoal  Ly  a  strong' iMtnd,  the  anterior  annuUtr 
tigttmaUt  and  their  surfaces  aie  uvested  by  a  synovial 
nemhiaae,  which  facilitates  the  r  taoTcments  to  and  fro 
beneath  that  ligament ;  as  they  pass  downwards  in  front  of 
the  fingers  they  are  enclosed  it  a  strong  fibrous  sheath 
.lined  by  a  synovial  membrane,  snd  the  tendon  of  the  super- 
ficial flexor  is  pierced  by  the  deep  flexor,  so  that  the  latter 
may  reach  the  third  phalanx  into  which  it  is  inserted. 
Four  rounded  muscles,  the  lumbricales,  arise  in  the  palm 
from  the  deep  flexor  tendons,  turn  round  the  radial  borders 
of  the  first  phalanges,  and  are  inserted  one  into  the  extensor 
tendon  on  the  dorsum  of  each  finger ;  these  muscles  bend 
the  first  phalanges  on  the  metacarpal  bones,  but  from  their 
insertion  into  the  extensor  tendons  they  also  extend  the 
fceoond  and  ihird  phslanges  on  the  first ;  as  they  are  much, 
used  in  playing  stringed  instruments,  they  have  been  called' 
**  fiddlers' musdea"  The  fingers  are  extended  or  straightened 
bv  muscles  inserted  into  the  back  of  the  second  and  third 
phalanges ;  the  extensor  muscles  descend  from  the  back  of 
the  fore-ann,^-one,  the  common  extensor,  subdivides  into 
four  tendons,  one  for  each  finger,  but  in  addition  the*  index 
and  little  have  each  a  separate  extensor  musde,  the  tendon 
of  which  joins  that  of  the  common  extensor.  The  index 
finger  poesesses  more  independent  movement  than  the 
other  d^ts-^ence  its  more  frequent  use  as  a  '*  pointer;** 
the  extensor  tendons  of  the  little  and  ring  fingers  are 
usually  united  together,  so  that  these  digits  are  associated 
in  fheir  movements.  Abduction  and  adduction  of  the 
fingera  are  caused  by  seven  small  muscles  situated  ih  the 
intervals  between  the  metacarpal  bones,"— hence  called 
Interossei;  four  of  these  lie  on  the  back  of  the  hand,  three 
on  its  palmar  surface ;  they  are  inserted  into  the  sides  of 
the  first  phalanges,  and  either  puJl  the  fingers  away  from  a 
line  drawn  through  the  middle  finger  or  approximate  them 
to  that  line.  Too  great  abduction  is  checked  by  the  trans- 
verse metacarpal  li^uneni  The  human  hand  is  a  perfect  in- 
strument of  prehension;  not  only  can  the  individual  fingers* 
be  bent  into  hooks,  but  the  thumb  can  be  thrown  across  the 
front  of  the  palm,  so  that  it  can  be  opposed  to  the  several 
fingers,  and  objects  can  therefore  be  grasped  between  it  and 
them ;  but  further,  this  power  of  opposing  the  thumb  permits 
objects  to  be  held  in  the  palm  of  the  hkod^-  which  may  be 
hollowed  into  a  cup^  or  made  to  grasp  «  sphere.  The 
movements  of  the  joints  are  indicated  on  the  surface  of 
the  palm  by  tegumentary  folds, — an  oblique  fold  for  the 
thumb,  and  two  oblique  folds  for  the  metacarpo-phalaiigeal 
Joints  of  the  fingers ;  the  joints  of  the  second  and  third 
phalanges  are  also  marked  on  the  surface  by  f old& 

JonvTS  AKD  Muscles  of  ths  Lower  Limb. 

T&e  innominate  bones  are  connected  to  the  spinal  colmnn 
by  the  sacro-iliac  joints  and  the  sacro-sciatic  ligam£ts. 
The  Saerc^Uiac  Joint  is  between  the  side  of  the  sacrum  and 
tlie  internal  surface  of  the  ilium,  the  articular  surfaces  of 
which  bones  are  covered  by  cartilage,  and  connected 
together  by  short,  strong  ligaments.  The  sacro^datic 
hgainents  stretch  from  the  side  of  the  sacrum  and  coccyx 
to  tile  spine  and  tuberosity  of  the  ischimn.  The  two 
innominate  bones  are  also  cohnected  together  at  the  pubic 
tymphysUf  which  is*  an  amphiarthrodial  joint  The  sacni- 
iliac  joints  and  pubic  symphysis  permit  only  slight  movo- 
ment;  that  at  the  former  is  around  an  imaginary  axis, 
drawn  transversely  through  the  second  sacral  vertebra,  which 
allows  the  base  of  the  sacrum  fo  be  thrown  forward  and  its 
apex  backward  in  the  stooping  position  of  the  body;  but 
too  great  movement  backward  of  the  apex  is  checked  by 
the  sacro-sciadc  ligaments.  As  the  weight  of  the  trunk, 
or  of  what  may  be  carried  in  the  arms  or  on  the  back,  is 
tianemitted  through  the  hannch-bonea  to  the  lower  limbs, 


the  sacro-iliac  iigamenu  require  to  be  of  great  itr«ngiii, 
because  the  sacrum,  and  with  it  the  entire  traok,  are  ins 
pended  by  them  on  the  two  innominate  bonea 

The  fftp  Joint  is  a  ball-and-socket  joint;  the  ball  is  Uk  Hi;  j« 
head  of  the  femur,' and  the  sodESt  the  cup^haped  aoetab^ 
lum  in  the  haunch  bona^  the  depth  of  tne  cup  being  in 
creased  by  a  ligament  which  is  attached  around  the  biim 
A  laige  capsular  ligament,  which  is  espedallj  strong  is 
front,  encloses  the  articular  aurfaeea     The  ligament  ii 
lined  by  a  synovial  membrane,  which  also  invests  the  Ded[ 
of  the  thigh  bone. .  Within  the  joint  is  the  round  or  bqi- 
pensory  ligament  attached  to  the  head  of  the  thigh  bone 
and  to  the  sides  of  the  depression  at  the  bottom  of  the 
aoetabulnm.     Whilst  the  hip  joint  possesses  considerable 
mobility,  it  has  much  more  stability  than  the  tbooUer, 
owing  to  the  acetabulum  being  deeper  than  the  ^enoid 
fossa,  and  the  greater  strength  and  tension  of  the  fibres  of 
its  capsuhr  ligament    The  muscles  which  move  the  thifk 
at  the  hip  joint  are  situated  either  bdiind  the  joints  vboe 
they  form  the  fleshy  mass  of  the  buttock,  or  at  the  to 
and  the  innerside  of  the  thigL    Thex  sre  ixMeited  dtbr 
into  the  femur  or  fascia  lata,  and  &e  great  and  aaS 
trochanters  serve  as  their  principal  surfaces  of  attaduseoL 
The  thigh  can  be  bent  on  the  abdomen  by  the  ictum  d 
the  psoas,  iliacus,  and  pectineus,  which  lie  in  front  of  the 
jomt ;  it  can  be  extended  or  drawn  into  line  with  the 
trunk  by  the  glutsus-maximus  and  medins ;  it  can  be 
abducted  or  drawn  away  from  the  opposite  thigh  bjtlie 
glutsBus  mATiniiift^  modius,  and  miniwin*,  which  muscki 
are  of  large  sise,  and  form  the  flediy  mass  of  the  batto<^ 
It  can  be  adducted  or  drawn  to  touch  its  fellow,  or,  if 
slightly  bent,  drawn  in  front  of  its  fellow,  by  tke  sddnctof 
longus,  brevis,  and  magnus,  which  muscles  are  iosefted 
into  the  linea  aspera,  and-  form  the  fleshy  mass  on  tk 
inner  side  of  the  tlu^ ;  and  by  the  pedaneus  and  qosdr 
ratua  f emoiis.    It  can  be  rotated  outwards  by  the  obtanfeor 
and  gemelli  muscles,  the  glutseua  maximns,  pyiiforinia,  and 
qu|idratus  femoris;  and  rotated  inwards  l^  the  ^ntsoi 
medius,  minimus,  and  tensor  fiiseisB  femoris.    In  stan^ 
erect  the  hip  joints  are  fully  extended,  and  the  meckankil 
arrangements  in  and  arotmd  these  articulations  are  b^ 
as  to  enable  them  to  be  retained  in  the  extoided  pootioo 
with  but  a  small  expenditure  of  muscular  power,    hi  ^ 
weight  of  the  body  in  the  erect  attitude  fslls  bddnd  the 
joints,  the  strong  anterior  fibres  of  their  capsoltf  lip- 
ments  are  made  tense,  and  the  extended  position  of  ^ 
joints  is  preserved.     So  long  as  the  oentre  of  giavityfi^ 
within  the  basis  of  support  of  the  body,  t.&,  the  ^ 
between  the  two  feet  when  standing  on  both  legs,  the  Wi 
will  not  faU.     If  the  body  is  made  to  lean  forward,  tbfl 
the  capsular  ligament  is  no  longer  tense,  and  the  giatol 
muscles  are  put  in  action  to  re-extend  the  tnmk  on  the 
th^h,  and  prevent  it  from  falling  forward ;  if  thebodjs 
made  to  lean  to  one  side  or  the  other,  the  round  Iig&iB«Bt 
is  made  tense,  or  the  strong  ilio-tibial  band  of  the  fascia 
lata  of  the  thigh,  which  stretches  from  the  ilinm  to  ii» 
tibia,  is  put  on  the  stretch,  and  falling  sideways  is  p»- 
vented.    When,  in  standing  oect  eitto  on  one  or  both 
feet,  the  balance  of  the  body  is  disturbed,  then  TSiioos 
muscles  both  of  the  trunk  and  lower  limb  are  brooghti^ 
action  to  assist  in  preserving  the  erect  position.    Is  wC 
erect  position  the  weight  of  the  trunk  is  tianamitted 
through  the  acetabula  to  the  heads  of  the  thigh-bones,  b^ 
the  position  and  connections  of  the  round  li^entcnahK 
it  to  suspend  that  portion  of  the  trunk  the  wvdgfat  of  7hi^ 
is  thrown  upon  it,  and  to  distribute  the  weight  ov«U« 
head  of  the  femur.  , .       -^ 

The  Knee. is  the  largest  and  most  eompKxestsd  jomt »  ^ 
the  body.     It  consists  of  the  femur,  tibia,  and  pstelia 
The  patella  moves  up  and  down  the  trochlear  soxfu'  ^ 
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the  femur,  whilst  the* condyles  of  the  femur  roll  upon  the 
semilunar  cartilages  and  aiticular  surfaces  of  the  tibia^ 
A  powerful  investing  ligament  encloses  the  articular  sur- 
faces. This  ligament  is  subdivided  into  bands,  one  on 
•each  side  of  the  joint^-the  internal  and  external  lateral  liga- 
cticnts — a  posterior  and  an  anterior.  The  anterior  extends 
from  the  patella  to  the  anterior  tubercle  of  the  tibia,  and 
^rves  both  aa  a  ligament  and  as  the  tendon  of  insertion  of 
the  extensor  mu^es  of  the  leg.  Within  the  investing 
ligament  two  interarticular^r  crucial  ligaments  pass  from 
the  inter-condyloid  fossa  totfae  upper  surface  of  the  tibia ; 
xihd  interposed  between  the  tibia  and  femoral  condyles  are 
two  menisci,  which  from  their  shape  are  called  the  semi- 
lunar cartilages.  The  synovial  membrane  not  only  lines 
the  investing  ligaments,  huf  covers  the  front  of  the  femur 
for  some  distance  above  the  trochlea,  and  forms  folds  or 
pad^  within  the  .joint  itself,  which  in  cert^n  movements 
are  interposed  between  the  articulai;  surfaces  of  the  bones. 
The  movements  at  this  joint  are  those  of  flexion  and  exten- 
sion. The  flexors  are  thfi  three  great  muscles  on  the  back 
of  the  thigh,  called  the  hamnstrings ;  they  all  arise  from 
the  ischial  tuberosity,  and  are  inserted — ^the  biceps  into 
the  head  of  the  fibuh^  the  semi-tendinosua  and  semi-mem- 
branosus  into  the  upper  end  uf  the  tibia.  The  extensors 
form  the  fleshy  mass  on  the  front  and  outer  side  of  the 
thigh ;  one  muscle,  the  rectus,  arises  from  the  ilium — the 
others,  the  vasti,  from  the  shaft  of  the  femur ;  and  they  are 
all  inserted  by  a  powerful  tendon  into  the -patella,  and 
through  the  anterior  ligament  of  thp  knee  intQ  the  tibia. 
The  patella  is  indeed  a  sesamoid  bone,  developed  in  the 
tendon  of  these  muscles  (Fig.  18).  The  knee  can  be  bent 
«o  that  the  calf  can  touch  the  back  of  tihe  thigh,  and  in 
this  position  the  patella  is  drawn  down  in*  front  of  the 
joint,  as  in  kneeling.  The  articular  surface  of  the  patella 
is  divided  into  seven  areas  or  facets,  and  in  passing  from 
the  bent  to  the  extended  position  of  the  joint,*  these  facets 
come  successively  into  contact  with  the  articular  surface  of 
the  femur,  until,  when  the  leg  is  fully  cixtended  on  the 
thigh/ the  whole  of  the  patella  is  raised  above  the  femoral 
trochlea,  except  the  lowest  pair  of  narrow  facets.  It  is  in 
order  to  provide  a  smooth  surface  for  he  patella  in  this 
position  that  the  synovial  membrane  of  the  joint  covers 
the  front  of  the  lower  end  of  the  femur.  At  the  com- 
mencement of  flexion  a  slight  rotation  inwards  of  the  leg 
and  foot  takes  place  through  the  action  of  the  sartorius, 
gracilis,  and  semi-tendinosus,  which  are  inserted  close 
together  into  the  tibia ;  wliilst  the  extensor  muscles  cause, 
at  the  completion  of  extension,  a  slight  rotation  ouiwards 
of  the  leg  and  foot.  The  movements  of  flexion  and  exten- 
sion are  not  simply  in .  the  antero-posterior  plane,  but 
along  oblique  paths  which  are  determined  by  the  screwed 
configuration  of  the  femoral  condyles.  In  complete  exten- 
sion of  the  leg  the  joint  is  '*  screwed  home ;"  and  as. this 
position  is  necessary  for  the  preservation  of  the  erect 
attitude,  the  lateral,  the  posterior,  and  the  anterior  crucial 
ligaments  axe  then  all  tense,  to  prevent  displacement  of 
the  bones.  The  muscles  which  rotate  the  leg  and  foot 
inwards  initiate  the  act  of  flexion  by  unlocking  the  joint 

The  Tihio-fibular  Joints  are  found  between  the  upper 
and  lower  ends  of  the  bones,  and  in  addition  a  strong 
interosseous  membrane  fills  up  the  interval  between  their 
shafts.  The  movement  Jbetween  the  two  bones  is  almost 
inappreciable. 
\  of  The  AiikU  Joint  is  formed  by  the  convex  upper  and  the 
and  lateral  surfaces  of  the  astragalus  fitting  into  the  concavity 
formed  by  the  lower  end  of  the  tibia  and  the  two  malleoli 
An  investing  ligament,  lined  by  synovial  membrane, 
encloses  the  joint ;  the  lateral  portions  of  this  ligament 
fonn  distinct  bands,  and  are  much  stronger  than  the 
ant^erlor  and  posterior  fibres.      A  diarthrodial  joint  also 


exists  between  the  astragalus  and  os  calcis,  between  which 
bones  a  powerful  interosseous  ligament  passes.  Between 
the  astragalus  and  scaphoid,  and  the  as  calcis  and  cuboid, 
important  diacthrodial  joints  are  found,  which  are  enclosed 
by  ligamentous  bands.  The  remaining  tarsal  bones  are 
connected  together  usually  by  dorsal^  plantar,  and  inter- 
osseous ligaments,  and  a  similar  mode  of  union  is  found 
between  the  distal  row  of  tarsal  bones  and  the  metatarsals, 
except  between  the  great  toe  and  ento-cuneiform,  where 
there  is  no  interosseous  ligament.  The  four  outer  meta- 
tarsals are  also  connected  at  their  proximal  ends  by  distal, 
plantar,  and  interosseous  ligaments;  and  further,  a  trans- 
verse metatarsal  ligament  passes  between  the'  distal  ends 
of  all  the  metatarsal  bones.  The  metatarsal  bones  articu- 
late with  the  phalanges,  and  the  phalanges  with  each  other, 
in  a  similar  manner  to  that  described  in  the  corresponding 
bones  of  the  hand. 

At. the  ankle  joint  movements  of  flexion  asid  extension 
take  place.  The  dorsum  of  the  foot  is  bent  towards  the 
front  of  the  leg  by  the  direct*  action  of  the  muscles  on  the 
front  of  the  leg,  more  especially  the  tibialis  anticud,  inserted 
into  the  ento-cuneiform  and  metatarsal  of  great  toe,  and 
the  peroneus  tertius,  inserted  into  the  metatarsal  of  little 
toe ;  the  opposite  movement,  the  so-called  extension  of  the 
foot,  is  due  to  the  action  of  the  gastrocnemius  and  soleus, 
the  great  muscles  of  the  calf  of  the  leg,  which  are  inserted 
by  the  Tendo  AchiUis  into  the  posterior  prominence  of  the 
OS  calcis  or  heeL  This  movement  is  made  at  every  step  in 
walking  or  running,  and  the  great  size  of  the  calf-muscles 
is  in  relation  to  their  use  in  the  act  of  progression.  The 
foot  cannot,  however,  be  drawn  so  far  back  as  to  be  brought 
into  direct  line  with  the  leg.  In  standing  erect  the  foot  ia 
at  right  angles  to  the  axis  of  the  leg,  the  astragalus  is 
locked  in  between  the  two  malleoli,  and  the  fibres  of  the 
lateral  ligaments  are  tense,  sp  as  to  check  movement 
forwards  or  backwards,  and  prevent  displacement 

Between  the  several  bpnes  of  the  tarsus  a  certainamount 
of  gliding  is  permitted,  qiore  especially  between  the  os 
calcis  and  cuboid  aJid  the  astragalus'  and  scaphoid,  so  that 
it  is  possible  to  invert  or  evert  the  foot,  ue.,  to  raise  its 
inner  or  outer  borders  from  the  ground.  The  inversion  is 
performed  by  the  tibialis  anticusx  and^  by  the  tibialis 
posticus,  which  latter  is  inserted  into  the  scaphoid  bone ; 
the  eversion  by  the  peroneus  longus  and  brevis  muscles, 
situated  on  the  outer  side  of  the  leg,  the  tendons  of  which 
pass  behind  the  outer  malleolus, — the  brevis  to  be  inserted 
into  the  metatarsal  bone  of  the  little  toe,  the  longus  into 
the  plantar  surface  of  the  metatarsal  bone  of  the  great  toe. 
The  individual  toes  are  bent  on  the  sole  by  the  action  of 
the  flexor  muscles  inserted  into  the  plantar  surface  of  the 
phalanges,  and  they  are  straightened  by  the  extensor 
muscles  inserted  into  their  dor^  surfaces ;  the  toes  also 
can  be  drawn  asunder  or  abducted,  and  drawn  together 
or  adducted,  chiefly  by  the  action  of  the  interossei 
muscles.  Tlie  hallux  or  great  toe  is  the  most  im- 
portant digit;  a  line  prolonged  back^'ards  through  it  to 
the  heel  forms  th4  proper  axis  of  the  foot,  and  the  ^ole 
chiefly  rests  upon  the  pads  of  integument  situated  beneath 
its  metatarso-phalangeal  joint  and  the  heel.  The  hallux 
is  much  more  restricted  in  its  movements  than  the  thumb :  * 
the  configuration  of  its  tarso-metatarsal  joint  and  the 
attachment  of  the  transverse  metatarsal  ligament  prevent 
the  great  toe  from  being  thrown  across  the  surface  of  the 
sole  as  the  thumb  is  thrown  across  the  palm  in  the  move- 
ment* of  opposition;  an  object  can,  however,  be  grasped 
between  the'  hallux  and  second  toe  by  the  action^  of  its 
adductor  muscles,  and  persons  can  be  trained  to  write  with 
a  pen  or  pencil  held  in  this  position. 

The  act  of  walking  consists  in  the  movement  forwards 
of ^  the  trunk  by  the  alternate  advancement  of  the  lower 
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lunbs.  Suppose  a  person  to  be  ataniling  erect,  with  one 
leg  a  little  in  advance  of  the  other ;  Jbhe  body,  being 
inclined  alightly  forwards,  is  pushed  m  advance  by  the 
extension  of  the  hindmost  limb,  so  that  the  weight' falls 
more  and  more  upon  the  advanced  leg,  which  at  the  same 
time  is  sbortened  by  bending  the  knee  and  ankle.  The 
heel  of  the  hindmost  limb  being  then  raised  by  the  action 
of  the  muscles  of  the  calf,  the  toes  pfesS  against  the  ground 
so  aa  to  puah  the  trunk  so  far  in  front  of  the  advanced 
limb  as  to  be  no  longer  safely  supported  by  It ;  the  hind- 
most limb  is  then  raised  from  the  ground  by  muscular 
action,  and  allowed  to  swing  forward  by  its  own  height, 
but  guided  by  the  muscles,  until  the  toes  touch  the  ground 
in  front  of  the.  opposite  limK  A  step  has  now  been  made, 
and  the  limbs  are  in  a  corresponding  but  opposite  position 
from  that  in  which  they  were  when  the  step  commenced : 
a  repetition  of  the  act  constitutes  another  step,  and  so  the 
alternate  action  continues.  At  one  moment  in  each  step 
both  feet  touch  the  ground  at  the  same  time,  ie,,  when 
the  hind  foot  presses  against  the  earth.  The  act  of  running 
Consists  in  a  repetition  of  the  movements  of  walking  per- 
formed with  so  much  greater  rapidity  that  the  feet  never 
touch  the  ground  at  the  same  moment ;  the  heels  also  are 
never  brought  to  the  ground.  The  propulsive  action'  is 
also  greatly  increased  by  the  extension  of  the  hip  and  knee 
joints,  so  that  a  succession  of  smaU  leaps  on  to  alternate 
feet  takes  pLice.  In  leaping  from  the  standing  position 
the  joints  ol  both  lower  limbs,  previously  flexed,  are  suddenly 
and  simultaneously  extended,  and  the  body  is  projected 
forwards  with  a  rapid  impulse. 

DevelopmnU  and  Sovnoiogiet  of  Ihe  Voluidary  Muscular  System, 

The  voli^otory  muscles,  like  the  bones  and  joints  with  which 
they  are  so  intiinately  associated,  are  developed  out  of  the  middle 
of  the  three  Uy«r»— the  meso'blast — into  which  the  germinal  area 
or  blasloderm  of  the  jo\xd2  embryo  is  divided.  The  muscles  of  the 
axral  skeleton  are  capable  of  subdivision  into  a  group  situated 
outside  the  etido'skcleton,  «.«.,  between  it  and  the  integument — 
which  muscles  have  recently  been  called  epi-tkelUal — and  a  group 
lying  on  the  ventral  surface  of  the  vertebral  bodies  and  within  the 
rib  arches,  which  have  been  termed  the  hcmal  or  hypo-skelilai 
maicles.  The  epi-skeletal  muscles,  like  the  vertebrc  themselves, 
are  developed  within  the  proto-vertebrtg^  but  it  is  not  known  if  the 
bypo-skeietal  ^oup  have  the  same  origin.  In  fishes  the  epi- 
skeletal  muscles  pr^erve  their  fimdamenta]  arrangement  with  but 
little  modification.  They  are  disposed  in  transverse  segments  or 
myotomes,  which  equal  in  number  the  vertebrae.  These  myotomes 
are  s«>parated  from  each  other  by  bands  of  fibrous  tissue,  the  inUT' 
rmiscular  septa.  In  man  and  the  higher  vertebrates  the  simple 
transversely  semnented  arrangement  is  to  a  large  extent  lost.  Traces 
are  preserved,  however,  in  the  interspinales  and  intertraAsversales 
muscles,  situated  in  the  intervals  between  the  spines  and  transverse 
processes  of  some  oT  the  vertebral  segments ;  in  the  external  intei^ 
costals  and  in  the  recti  abdominis  muscles,  in  the  last-named  of 
which  tendinous  bands  subdivide  the  muscle  into  several  transverse 
segments.  More  usually,  the  intermuscular  septa  either  are  not 
formed  or  disappear,  and  adjacent  myotomes  become  blended  into  a 
continuous  mass  of  muvcie.  In  some  instances  the  fibres  of  this 
muscle  run  longitudinally,  and  the  entire  mass  subdivides  lon^> 
tudinally  into  separate  and  distinct  parallel  muscles,  as  is  seen  in 
the  subdivision  of  the  great  erector  spinas  into  the  sacro-lumbalis, 
mtisL-ulus  accessorius,  cervic&lis  ascendens,  longissimus  dorsi,  trans- 
vArsalis  cervicis,  tnchelo-raastoid,  and  spinabs  dorsi  muscles.  In 
other  instances  the  muscles  run  obliquely ;  some  on  the  back  of 
the  body  pass  obliquely  from  below  upwardis  and  outwards,  as  the 
Bplenius  and  obliouus  inferior;  others  obliquely  from  below,  up- 
»ward9  and  inwards,  as  the  complexus,  obuqnus  superior,  semi- 
spinalis,  multifidus  and  rotatorea  spinas ;  others  again,  as  the  externa) 
and  internal  oblique  muscles  of  the  abdomen,  extend  obliquely  from 
behind  forwards  to  the  ventral  mesial  line. 

Of  the  hypo-skeletal  group  of  muscles,  the  internal  intercoetals  dis- 
play the  transverse  segmentation.  As  a  rule,  however,  the  muscles 
of  tnis  group  extend  longitudinally,  and  form  the  prs-vertebral  ^up, 
named  anterior  recti,  loDgi  colli,  and  psose  ;  though  the  diaphragm, 
triangulares  stemi,  transversi  abdominis,  and  levatores  am,  wj^ch 
lie  in  relation  to  the  inner  surfaces  of  the  riba  and  visceral  cavities, 
are  not  longitudinal,  but  are  specially  modified  in  arrangement  for 
functfonal  r^^asons.  The  plane  of  demarcation  l>»tween  the  hypo* 
and  epi-skel«tal  groups  of  muscles,  where  they  form  together  the 


walls  of  the  great  visceral  chambers.— the^  thorax  and  abdomen.— 
is  marked  oQ'  by  the  position  and  course  of  the  intercostal  series  of 
spinal  nervea 

The  musclfs  of  the  anpcndicular  skeleton  are  either  limited  to 
the  limbs  (purely  apptnoicular,  therefore),  or  pass  from  Opa  axj&I 
part  of  the  body  to  the  limb  (axi -appendicular).  The  axi-eippen- 
dicular  group  are  undoubtedly  prolongaiions  of  the  axial  ayttciu  of 
muscles.  Tney  are  in  the  upper  limb  derived  from  the  epi-skeletaS 
subdivision,  and  form  the  trapezius,  rhomboid,  levator  anztib 
scapulae,  latissimus  dorsi,  serratus  magnus,  greater  and  sm^er 
pectorals,  and  subclavius  muscles  of  each  superior  extremity.  In 
the  lower  liinb  they  are  in  part  derived  from  the  hypo-akeletal 
subdivision,  and  foim  the  psoas  and  pyriformis ;  and  in  por^  as  the 
glutaeus  maximus,  from  the  epi-skeletal  subdivisioc  It  m  not 
improbable  that  the  purely  appendicular  muscles  are  adso  prolcii- 
gations  of  thQ  axial  system,  ana  that  as  the  limbs,  in  their  develop- 
ment from  Uieir  fundai&ental  bud-like  lappets,  andergo  botii  a 
transverse  and  a  longitudinal  segmentation,  so  the  muscular  man. 
proloncred  into  them,  diiferentiatea  both  tnnsvenely  aad  loofi- 
tudinally  into  a  motor  apparatus,  fitted  for  tna  ptrformanoa  of  ue 
special  ninctiona  of  each  exU'emity. 

ANATOMT  of  TBS  TSZTURBS    0£  TlSSOES. 

ItUroductcry, 

Before  proceeding  to  the  description  of  the  other  crgsat 
systems  of  which  the  human  body  is  built  up,  it  may  be 
well  to  enter  into  the  consideration  of  the  minute  or 
microscopic  structure  of  its  constituent  parts.  These  pani 
may  primarily  be  divided  into  fluids  and  solids.  The  fluids 
are  the  blood,  the  lymph,  the  chyle,  the  secretions  of  the 
various  glands,  and  of  the  serous  and  synovial  membranes. 
The  solids  fomf  the* framework  of  the  several  ofganis 
systems,  and  assume  dififerent  appeal auces  in  different 
localities.  Sometimes  they  are  arranged  in  compact  solid 
masses,  as  in  cartilage ;  at  others  they  are  elongated  into 
fine  threads  or  fibres,  as  in  muscle,  tendon,  nerve;  at 
others  they  are  expanded  into  thin  membranes,  as  in  the 
fasciss  or*  aponeuroses,  the  serous,  synovial,  and  muccas 
membranes ;  at  others  they  are  hollowed  out  into  distinct 
tubes  for  the  conveyance  of  fluids,  as  m  the  blood-vessels, 
the  lymph  and  chyle  vessels,  and  the  ducts  of  glands.  To 
the  solids  pf  the  body,  whatever  their  form  may  be,  tb^ 
general  name  of  Tissues  or  Textures  is  applied.  Each 
organic  system  may  be  regarded  as  in  the  main  composed 
of  a  tissue  or  texture  peculiar  to  and  characteristic  of  it- 
self. Thus,  the  bones  are  essentially  composed  of  the 
osseous  tissue,'  the  muscles  of  the  muscular  tissoe^  the 
nervous  system  of  the  nervous  tissue,  fibrous  membranes  d 
the  fibrous  or  connective  tissue,  &c  But  though  tbe 
essential  constituent  of  each  organic  system  is  a  tissce 
peculiar  to  that  system,  yet  in  most  localities  certain  other 
tissues  are  mingled  with  that  which  is  to  be  r^^ided  as 
the  characteristic  texture  of  the  part.  In  a  muscle,  for 
example,  not  only  is  the  muscular  tissue  present^  bnt 
mingled  with  it  are  connective  tissue,  nerve  tissue,  blood- 
vessels, and  lymph-vessels.  A  gland  also  not  only  consists 
of  its  proper  tissue,  the  secreting  cells,  but  of  more  or  less 
connective  tissue,  nerves,  blood  and  lymph  vessels,  and 
gland  ducts.  Indeed,  there  are  few  localities  in  which, 
along  with  the  proper  tissue  of  the  part,  blood  and  lymph 
vessels,  nerves  and  connective  tissue,  are  not  found ;  and  to 
a  part  built  up  of  two  or  more  tissues  the  name  of  an 
Organ  is  applied.  ^  Thus  the  muscular  system  consists  of 
the  series  of  organs  which  we  call  the  mtrsdes,  the  gland- 
ular system  of  the  several  organs  called  glands,  and  so  on. 
Each  tissue  and  each  organ,  into  the  construction  of  which 
that  tissue  enters  as  the  characteristic  texture,  possesses 
not  only  distinctive  structural,  but  also  distinctive  functional 
properties.  Thus-  the  muscular  tissue  is  characterised  by 
the  property*  of  contractility,  and  the  muscles,  of  which 
it  forms  the  essential  texture,  are  organs  of  motion  or 
locomotion ;  the  osseous  tissue  is    chaxacterised  by  its 
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hardness  and  strength,  and  the  bones,  of  which  it  forms 
the  essential  texture,  are  organs  of  protection  and  support. 
But  the  study  of  the  textures  embraces  an  inquiry  not 
only  into  the  special,  structural,  and  functional  properties 
of  each  tissue  and  organ— into  the  special  part  which  each 
plays  in  the  animal  economy — but  the  consideration  of 
their  properties  as  living  structures.  It  would  be  out-  of 
place  in  this  article  to  enter  into  a  discussion  of  the  mean- 
ing of  the  term  Lipe,  or  Livino,  or  to  attempt  an  analysis 
of  the  Tario'is  definitions  of  the  term  which  have  been 
suggested  from  time  to  time  by  different  philosophers, 
which  will  naturally  find  a  place  in  the  article  PavsiOLOOT. 
It  will  suffice  for  our  present  purpose  to  adopt  the  old 
Aristotelian  definition^  and  to  speak  of  Life  as  the  faculties 
of  self-uourishment,  self -growth,  and  self-decay.  All  the 
tissues,  over  and  above  the  special  properties  which  they 
possess,  have  iM  power  of  growing  and  of  maintaining 
themselves  in  full  structural  perfection  and  functional 
activity  for  a  given  period  of  time.  After  a  time  they 
begin  to  exhibit  signs  of  diminished  perfection  and  activity, 
they  degenerate  or  decay;  ultimately  they  die,  and  the 
entire  organism  of  which  they  form  the  constituent  parts 
is  resolved  by  the  outrefactive  process  into  more  simple 
forms  of  matter. 

Qenerax  Considebations  ov  Cells. 

>.  The  simplest  form  of  organic  matter  capable  of  ex- 

1.  hibiting  the  phenomena  of  life  is  dalled  Cyto-blastema  or 
Protoplasm.  It  possesses  a  viscous  or  jelly-like  con- 
sistency. Under  the  highest  powers  of  the  microscope  it 
seems  to  be  homogeneous,  or  dimly  granulated,  like  a 
sheet  of  ground  glass.  Not  only  can  it  assimilate  nutri- 
ment and  increase  in  size,  but  it  possesses  the  power 
of  spontaneous  movement  and  contractility.  It  enters  in 
a  very  important  manner  into  the  structure  of  the  bodies 
of  the  lower  animals.  IMie  elongated  processes,  or  pseudo- 
podia,  to  which  Dujardin  applied  the 
name  of  sarcode,  which  the  Rhizopoda 
can  project  from  their  surface  into  the 
surrounding  medium,  and  again  with- 
draw into  their  substance,  consist  of  ^  v  ^Vv 
protoplasm,  and  may  be  cited  as  fur- 
nishing exceUent  examples  of  its 
motive  and  contractile  power.  From 
the  recent  researches  of  Haeckel  it 
would  appear  that  protoplasm  is 
capable  of  forming,  without  the  super-  „^  a*.-  Undifferentiated 
addition  of  any  other  structure,  inde-  cytode  man  of  proto- 
pendent  organisms,  which  stand  at  '***"^ 
the  lowest  grade  of  organisation,  and  from  their  extreme 
simplicity  are  named  by  him  Monera.  To  the  group 
Monera  belong  the  genera  Protamoeba,  Protogenes,  and 
Bathybius.  Of  these,  Bathybius  is  that 
which  has  attracted  most  attention.  It  has 
been  regarded  as  a  layer  of  soft  slimy  un- 
differentiated protoplasm  covering  the  bot- 
tom of  the  deep  sea,  and  capable  of  exhibit-  ■  '^jk 
ing  the  phenomena  of  contractility,  growth,  |  |^^ 
-assimilation  of  food,  and  reproduction.  < 
Doubts,  however,  have  been  expressed  're- 
garding the  nature  of  this  Bathybius,  so 
that  it  cannot  now  be  cited  as  so  defiuite  _^___^__ 
an  organism  as  the  freely-swimming  Pro-  Fio.  2&-a  timpie 
tamoeba  and  Protogenes.  Haeckel  has  re-  Sedc'iL ''/'" 
ferred  these  simple  organisms  to  a  sub-  protopimao  ceii- 
Uingdom  of  Pbotist-E,  which  he  considers  iudi^r^.  na^ 
to  he  on  the  confines  of  both  the  animal  eieoi»«-' 
and  vegetable  kingdoms.  To  a  mass  of  protoplasm,  whether 
it  forms,  as  in  one  of  these  PROTisTiE,  an  independent 
organism,  or  is  merely  a  portion  of  the  substance  of  the 


body  of  a  higher  organism,  he  ha?  given  the  general  i^e 
of  a  Cytode.  Sometimes  a'  cytbde  is  a  naked  clump  of  Cyto^ 
soft  protopUsm,  without  a  trace  of  differentiation  either 
on  its  surface  or.  in  its  hibetance,  as  in  the  freely-moving 
Monera ;  at  others  .the  peripheral  part  of  the  cytode 
hardens,  and  differentiates  intq  a  more  or  less  perfect 
envelope,  as  in  the  gemera  Protomonas  and  Protomyxa. 
So  far  back  as  1861,  Lionel  Beale  had  described^  under 
the  name  of  germinal  matter  (Bioplasm),  niinute  living 
particles  of  vegetable  protoplasm,  and  in  1863  he  demon- 
strated the  presence  of  extremely  minute  particles  of  living 
matter  in  the  blood.  More  recently  Strieker  has  also 
called  attention,  in  the  bodies  of  the  higher  animals,  to 
minute  detached  clumps  of  protoplasm  which  exhibited 
the  phenomena  of  life. 

As  a  rule,  however,  in  both  vegetable  and  animal  CelL 
organisms  the  specks  or  clumps  of  protoplasm  assume 
definite  shapes,  and  show  evidence  of  an  internal  dif- 
ferentiation. In  the  midst  of  a  minute  dump  of  this 
substance  a  sharply-defined  body  called  a  fwdeus  is 
found,  which  differs  from  the  surrounding  protoplasm 
in  not  being  contiactile;  and  sometimes  a  minute  speck^ 
or  nveUolvf,  exists  within  the  nudeua.  When  a  definite 
clump  of  protoplasm  contains  a  nucleus  in  its  interior, 
whether  a  nucleolus  be  present  or  not,  it  i^  called  a 
Nucleated  Cell  Cells  are  definite  anatomical  and 
physiological  units,  and  exhibit  all  the  phenomena  of 
life.  Some  of  the  lowest  organisms  consist  merely  of  a 
single  cell,  others  of  two  or  more  cells  united  together^ 
and  these  are  called  uni*  or  multi-cellular  oiganisms. 
Cells  also  enter  in  the  most  material  manner  mto  th» 
constitution  of  the  textures  o£  all  the  higher  form  of 
plants  and  animals.  Not  unfrequently  the  peripheral 
part  of  the  protoplasm  of  the  cell  differentiates  into  st. 
distinct  investing  envelope,  technically  named  a  cell  toaW 
or  cell  membrar^ 

In  the  eaiiier  periods  of  inTestigation  into  the  minute* 
structure  of  cells  it  was  believed  that  a  cell  wall  was  con- 
stantly present,  atid  that  each  cell  was  a  minute  micro- 
scopic T«toicle  or  bladder,  which  in  its  typical  shape  waa. 
globular  or  ovoid,  but  capable  of  undergoing  various  modi- 
fications both  in  form  and  chemical  composition.  Tha^ 
material  enclosed  by  the  cell  waU  was  termed  the  cdl  con- 
tents, and  either  in  the  midst  of  these  contents  or  in.  con»- 
tact  with  the  cell  wall  was  the  nucleus,  which  might  or  might 
not  contain  a  nucleolusi  Schi^rann  believed  that  the  celi 
wall  was  the  most  active  constituent  of  the  cell,  ue,,  pos- 
sessed the  power  not  only  of  producing  chemical  and. 
physical  changes  in  its  own  substance  and  in  the.  cell. 
contents,  but  of  separating  materials  from  the  surroundings 
media, — of  secreting  them,-  as  it  were,  into  the  interior  at 
the  celL.  In  this  manner  he  accounted  for  the  formation 
in  some  cells  of  fat,  in  others  of  pigment,  in  others  of  th»< 
charQLcteristic  secretion  of  glands,  and  so  on. 

It  was  then  maintained  by  John  Qoodsir  that  the- 
nucleus  was  the  part  of  a  cell  which  in  all  probability  waa 
concerned  in  separating  and  preparing  its  characteristic 
cell  contents,  and  in  its  nutritioa  Martin  Barry  and 
Groodsir  also  contended  that  the  reproduction  and  multi- 
plication of  cells  were  due  to  self-division  of  the  nucleus^ 
which  was  thus  the  source  of  successive  broods  of  young 
cells.  They  gave  to  the  nucleus,  therefore,  an  importance 
in  the  economy  of  the  cell  greater  than  had  previously 
been  assigned  to  it. 

Aa  the  investigations  into  cell  structure  became  mor^^ 
extended,  it  was  ascertained  that  a  cell  wall  was  by  no- 
means  always  present;  that  in  many  of  the  cells  in  which 
it  had  been  supposed  to  exist  it  could  not  satisfactorily  b^ 
demonstrated,  and  that  in  others,  more  especially  in  young 
actively-growing  cells,  no  trace  of  ah  investing  envelope* 
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could  bo  observed.  Hence  the  importance  of  the  cell  wall  as 
an  essential  component  of  a  cell  was  still  further  diminished ; 
and  Leydig  then  defined  a  cell  to  be  a  little  mass  composed 
of  a  soft  substance  enclosing  a  central  nucleus. 

But  a  most  important  advance  in  our  conceptions 
of  the  essential  structure  of>  a  cell  wa£  made  when 
Briicke  pointed  out  that  the  contents  of  cells  not  unfre- 
quentlj  possessed  the  property  of  spontaneous  move- 
ment and  contractility,  and  when  Max  Schultze  deter- 
mined that  the  contractile  substance  termed  sarcode, 
which  forms  so  large  a  part  of  the  bodies  of  the  lower 
animals,  was  analogous  and  apparently  homologous  with 
tho  contents  of  young  actively-growing  animal  and  vege- 
table cells,  before  a  (Sfferentiation  of  these  contents  into 
special  secretions  or  other  materials  had  taken  place.  As 
tlie  term  *'  protoplasm"  had  been  introduced  by  Von  Mohl 
to  express  the  contents  of  the  vegetable  cell,  which  under- 
goes changes  in  the  process  of  growUi,  it  was  adopted  by 
the  animal  histologist;  and  Mas  Schultze  suggested 
that  a  cell  should  be '  defined  to  be  a  nucleated  mass 
of  protoplasm, — a  definition  which  is  adopted  in  this 
article.  Now,  as  protoplasm,  whether  it  occurs  along  witli 
a  nucleus  in  the  form  of  a  cell,  or  in  independent  clumps 
or  cytodes,  exhibits  not  merely  the  property  of  icontrac- 
tdity,  but  the  power  of  growing  and  maintaming  itself,  it 
is  regarded  as  the  functionally  active  constituent  of  the 
ceil.  And  thus  our  conceptions  aa  to  the  part  of  the  cell 
in  which  its  functional  activity  resides  have  passed  through 
three  phases.  In  the  first,  the  cell  wall;  in  the  second,  the 
nucleus;  in  the  third,  the  protoplasm  cell  contents,  or  cell 
eubstance,  has  been  regarded  ad  the  active  constituent,  not 
only  as  regards  its  nutrition,  but  the  reproduction  of 
young  cells.  But  though  the  protoplasm  can  of  itself 
perform  these  offices,  yet  there  can  be  no  doubt,  aa  Barry 
one!  Goodsir  were  the  first  to  show,  that  the  nucleus  of  the 
cell  plays  a  part  not  unfrequently  in  the  multiplication  of 
celln  by  self -division. 

One  of  the  most  characteristic  cells  is  the  mammalian 
ovum.  In  it  a  cell  wall  exists,  known 
as  the  zona  pellucida  or  vitelline 
membrane ;  within  this  envelope  is 
the  granular  yelk  or  cell  contents, 
in  the  midst  of  which  is  imbedded 
the  nucleus  or  germinal  vesicle,  which 
in  its  turn  contains  the  nucleolus 
or  germinal  spot  ,  The  granules  of  "'%■.  VwVuV.™.*?^: 
tne  yelk  are  a  Special  metamorphosis  incidB;  />.  protopucm  or 
of  the  protoplMmceU  substance.  SlS'j.^StiSn.S.iS: 

Schwann  made  the  important  #r  genninai  spot. 
generalisation  that  the  tissues  of  the  animal  body 
are  composed  of  cells,  or  of  materials  derived  from 
cells,  **  that  there  ia  one  universal  principle  of  develop- 
ment for  the  elementary  part  of  organisms,  however 
different,  and  that  this  principle  is  the  formation  of 
cells."  The  ovum  is  the  primordial  or  fundamental  cell,  or 
germ-cell,  from  which,  after  being  fertilised  by  the  male 
aperm,  the  tissuea  and  or^ns  of  the  animal  body  are 
derived.  Within  the  fertilislBd  ovum  multiplication  of 
cells  takes  place  with  great  rapidity.  It  is  as  yet  an  un- 
aettled  question  how  far  the  original  nudeus  of  the  ovum 
participates  in  this  process  of  multiplication;  but  thfere 
can  be  no  doubt  that  the  protoplasm  ceU  contents  divide, 
first  into  two,  then  four,  then  eight,  then  sixteen  segments, 
and  so  on.  Each  of  these  segments  ol  protoplasm  con- 
tains a  nucleus— is,  in  short,  a  nucleated  cell,  and  the 
protoplasm  of  these  cells  exhibits  the  property  of  con- 
tractility. The  ovum  or  germ-ceU  is  therefore  the  imme- 
diate parent  of  all  the  new  cells  which  are  formed  vrithin 
It,  and  mediately  it  is  the  parent  of  all  the  cells  which, 
In  tho  subsequent  processes  of  development  and  growth,  | 


are  descended  from  those  prodoced  by  the  eegmentatioii 
of  the  yelk.  The  process  of  development  of  young  ceils 
within  a  parent  cell,  whether  it  ocoon  in  the  ovum  or  in 
a  cell  derived  by  descent  from  the  ovnm,  is  caUed  the 
€iidog€noui  reproduction  of  cella.  But  cells  may  multiply 
by  a  process  of  Jission — t.e.,  a  constriction,  gradually  dee[>- 
ening,  may  take  place  in  a  cell  nntil  it  ia  subdivided  into 
two;  the  nucleus  at  the  same  time  participating  in  the 
constriction  and  subdivision.  A  third  mode  of  multi{>li- 
cation  of  cells  is  by  budding :  little  clumps  of  protopkszi 
bud  out  from  the  protoplasm  of  the  parent  cell,  become 
detached,  and  assume  an  independent  vitality.  If  a 
nucleus  differentiates  in  the  interior  of  such  a  cluznf),  it 
becomes  a  cell ;  if  it  remains  as  a  mere  clump  of  proio- 
plasm,  it  ia  a  cytpde. 

These  various  methods  of  multiplication  are  all  con- 
firmatory of  Schwann's  generalisation  of  the  descent  «r 
derivation  of  ceUs  from  pre-existing  cella.  But  as  tl^ 
nucleated  cell,  either  with  or  without  a  cell  wall,  ia  nor,  lb 
the  present  state  of  science,  regarded  as  the  aimple&t  isi 
most  elementary  unit  capable  of  exhibiting  vital  pks^.- 
mena,  and  as  these  phenomena  can  be  displayed  by  ii^ 
vidual  clumps  of  protoplasm,  without  the  presence  of  i 
nucleus,  some  modification  of  the  doctrine,  as  r^ards  t}i« 
formation  of  the  tissues  from,  nucleated  cells,  seems  to  be 
necessaiy.  For,  although  there  can  be  no  doubt  that  ail 
the  tissues  are  mediately  derived  from  the  ovum  or  f undar 
mental  cell,  and  that  most  of  the  tissues  are  derived 
directly  from  nucleated  cells,  yet  there  is  reason  to  think 
that  a  differentiation  of  a  cytode  clump  of  protoplasm  into 
tissue  may  take  place,  so  that  the  direct  formation  of  euch 
a  tissue  would' be,  not  from  a  nucleated  cell,  but  from  the 
more  simple  cytode.  Hence  a  more  comprehensiTe  gene- 
raUsation,  to  which  observers  have  gradually  been  kd 
from  the  consideration  of  numerous  facts,  has  now  been 
arrived  at, — ^that  the  tissues  and  V>rgans  of  the  body,  what- 
ever m%y  be  their  form  and  composition,  are  formed  cA 
pcotoplasm,  or  produced  by  its  differentiation;  and  tia: 
the  protoplasm  itself  is  derived  by  descent  from  the  prot> 

Slasm  substance  of  the  primordial  germ-celL  Some,  ift- 
eed,  have  contended  that  protoplasm,  cells,  and  their 
derivatives  can  arise  by  a  process  of  precipitation  cf 
aggregation  of  minute  particles  or  molecules  in  an  organic 
infusion,  and  that  living  matter  may  be  thus  spontise- 
oualy  generated.*  But  the  evidence  which  has  beea 
advanced  in  support  of  this  hypothesis  is  by  no  neus 
satisfactory  or  conclusive,  whilst  the  correctness  of  the 
theory  of  the  direct  descent  .of  protoplasm  from  pre-exi^- 
ing  living  protoplasm  is  ^supported  by  thousands  d 
observations  made  by  the  biost  competent  inquirers. 

In  the  process  of  conversion  of  protoplasm  into  tl» 
several  tissues,  there  takes  place  a  differentiation  of  fom 
and  structure  (ie.,  a  morphological  differentiation),  and  of 
composition  («.«.,  a  chemical  differentiation),  as  the  result 
of  which  a  physiological  differentiation  ia  occasioned, 
whereby  tissues.and  organs  are  adapted  to  the  performance 
of  special  functions.  Hence  arise  the  several  fonns  of 
tissue  which  occur  in  the  human  body  and  in  the  higher 
animals. .  Many  of  the  tissues  consist  exclusively  of  cell^ 
which  present  in  different  parts  of  the  body  characteristie 
modifications  in  external  configuration,  in  composition,  and 
in  properties,  as  may  be  seen  in  the  fatty  tissue,  pi^entary 
tissue,  and  epithelium.  Other  tissues,  again,  consist  ^i\ij 
of  cells,  and  partly  of  an  intermediate  material  which  sq»- 
rates  the  constituent  cells  from  each  other.  Here  also  the 
oeDs  present  various  modifications;  and  the  intermediate 
matenal,  termed  the  mairix  or  intercellular  gubtlamce^ 
varies  in  structure,  in  composition,  and  ill  properties 
in  the  different  textures,  v  as  is  seen  in  the  connectxri^. 
cartilaginous,  osseous  and  muscular  tissues 
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'  It  18  not  an  easy  matter  to  devise  a  claseification  of  the 
tissues,  based  on  their  structural  characters,  which  shall 
be  in  all  respects  logically  perfect ;  but  a  conTenient  basis 
of  arrangement  for  descriptive  purposes  may  be  found  by 
dividing  them  into  those  which  consist — Ist^  of  cells  sus- 
pended in  fluids ;  2d,  of  cells  placed  on  free  Surfaces ;  Sd, 
of  cells  imbedded  in  solid  tissues. 

lit  Oroup,~rCelU  Sutpended  »n  Fluidi. 

Tbe  fluids  of  the  body  which  have  cells  or  other  minute 
solid  particles  suspended  in  them  are  the  blood,  the  lymph, 
and  the  chyle.  Sometimes  cells  are  found  floating  in  the 
secretions  of  glands. 

The  Blood.— The  blood  is  the  well-known  red  fluid 
which  circulates  throughout  the  blood-vascular  system. 
As  its  composition  and  general  properties  will  be  described 
in  the  article  Pbvsiolooy,  the  solid  particles  only«  which 
are  suspended  in  the  liquor  Slmguinis,  will  be  considered 
here.  If  a  drop  of  human  blood  be  examined  under  the 
microscope,  crowds  of  minute  bodies,  the  blood  corpusdea^ 
or  blood  globules,  may  be  seen  in  it  These  present  two 
different  appearances,  and  are  distinguished  by  the  names 
of  red  and  white  blood  corpuscles. 

The  red  corpuscles,  which  are  by  far  the  mote  numerovs, 
are  minute  circular  discs,  slightly  concave  on  both  surfaces. 
Their  average  diaketer  is  about  nVv^  ^^  ^^  ^^»  ^^ 
their  thickness  about  (th  of  that  measurement;  hence  they 
are  not  spheres,  as  the  old  name  blood  globules  would  imply. 
They  are  non-nucleated.  Single  corpuscles  have  a  faint 
fawn-coloured  hue,  but  collectively  they  give  to  the  blood 
its  characteristic  red  colour.  This  colour  is  due  to  the 
presence  in  the  corpuscles  of  the  substance  termed 
hemoglobin.  It  has  been  estimated  by  Yierordt  and 
Welcker  that  d,000,000  red  corpuscles  are  present  in 
every  cubic  millimetre  of  healthy  human  blood.  The 
red  corpuscles  in  the  blood  of  aU  mammals,  except  the 
tribe  of  camels,  are  circular  bi-concaye  discs ;  but  in  these 
exceptional  mammals  they  have  an  elliptical  outline.  In 
all  mammals  the  red  corpuscles  are  non-nud^ted,  though 
appearances  of  nudeation  have  been  seen  in  exceptional 
individual  cases;  for  Eolleston  saw  a  nucleated  appearance 
in  a  small  proportion  of  the  dried  red  bloo'd  corpuscles  of 
a  two-toed  sloth;  and  Turner  observed  in  a  proportion  of 
the  red  blood  discs  of  a  Hoffmann's  sloth  an  appearance 
of  a  central  nucleus. 

In  all  birds,  reptiles,  and  amphibia  the  red  corpusdes 
are  oval  or  elliptical,  and  in  each  corpuscle  an  oval  or 
elliptical  nucleus  is  situated.  In  all  fishes  they  are  nu- 
cleated and  also  elliptical  in  form,  except  in  some  of  the 
Cyclostomata,  which 
possess  circular  discs.  (O^ 
In  the  elliptical  nu-  ^^ 
cleated  corpuscles  the 
surfaces  are  not  bi- 
concave, but  have 
central  projections, 
which  correspond  in 
position  to  the  nu- 
deus  (2,  4,  5,  Fig. 
28).  The  red  cor- 
puscles vary  mate- 
rially in  size  in  dif-  ^   ^   '    ^       ^   J^       „  ,\    . 

(erent  Verteorata,  ooipoaclM  or  blood  of  commoa  fowl,  wen  on 
and  these  variations  ^  rorfaco  and  edgewayn  a,  red  oorpuMleoof 
bave      E)een      especi-     pUtatohmt  t,  oorpwdee  of  the  MOod  of  ft  nofb 

ally  studied  by  Gul-     »»'«• 

liver.  He  has  found  them  to  vary  in  mammals  from  an 
average  diameter  uf  v^'fth  of  an  inch  in  the  dephant,  and 
y^^gth  in  Orycteropus  capentu^  to  rrivT^^  ^  Traguhu 
Javanicui,  and  he  condudes  that  the  smallest  blood  discs 


occur  in  the  small  spedes  of  an  order  or  famOy,  the  largest^ 
in  the  large  spedes;  In  t^^rds  they  are  larger  than  ia 
mammals,  and  vary  in  length  from  an  average  of  y^  ^  inch 
in  Oasttariua  Javanicui  to  ^JtM^  ^  Lmaria  minor.  Ia 
reptiles  they  are  still  larger,  and^  vary  in  length  from  aa 
average  of  tiVv^^  ^  Angidt  fragilU  to  tAt^  ^  Lacerta 
virtdu.  In  amphibia  the  largest  corpusdes,  according  to 
OuUiver,  are  about  j^^  inch  u  length  in  ProUut  and 
Siren,  though  Riddell  states  that  in  Any}kiuma  tridaetylun^ 
they  are  |d  larger ;  whilst  the  smallest,  as  in  the  oommoii 
frog,  average  in  length  -nVi  ^^^  ^  carUlaipnous  fish 
the  corpusdes  are  l^ger  than  in  osseous.  In  lamna  ooT' 
nubica  Qulliver  found  their  long  diameter  to  be  »h  inch  ; 
while  in  the  Salmonidsd,  which  have  the  largest  blood  discs 
among  osseous  fish,  the  long  diameter  in  Uie  salmon  and 
common  trout  is  only  about  y^j  uich. 

The  white  or  colourless  corpusdes  are  comparatively  few  White 
in  numbeir  in  -the>  healthy  human  blopd.  Wdcker  has  «on>u««i« 
estimated  the  normal  relative  tiumber  as  one  white  to  ' 
335  red ;  in  pregnant  and  menstruating  women  the  pro* 
portion  is  increased  to  about  1  to  286.  In  some  forms  of  * 
disease  the"  proportion  is  so  very  materially  increased  that 
they  appear  to  be  almost  as  numerous  af  the  red.  They 
are  rounded  in  form,  finely  granulated  or  mulbeny-Uke  in 
appearance,  and  nudeated-^the  nudeus  becoming  mo^a 
distinct  after  the  addition  of  acetic  add ;  moreover,  they 
are  larger  than  the  red  corpusdes,  their  average  diameter 
being  from  TiVvth  to  y^tVv^  o^  ^^  ^<^>  Corpusdes  of 
a  similar  form  are  found  in  the  blood  t>f  all  vertebrate. 
They  do  not  vary  so  much  in  size  in  different  animals  aa 
do  the  red'  corpuscles.  In  Triton,  according  to  Gul- 
liver, their  average  diameter  is  t^^^»  whilst  in  HerputeB 
ffriseus  they  are  not  more  than  ^yVf  ^^  ^®  whito 
blood  corpuscles  are  minute  nudeated  clumps  of  proto-. 
plasm ;  they  are  therefore  minute  cells.  It  is  veiy  doubt* 
ful  if  they  possess  a  cell  wall^jthe  evidence  being  against 
rather  than  in  favour  of  itb  presence. 

The  red  blood  corpusd,es  in  all  rertebrata,  except  th» 
mammalia,  are  nucleated  dumps  of  protoplasm;  they  are 
therefore  minute  cells.  In  mammals,  owing  to  the  ab- 
sence of  a  nucleus,  they  do  not  accord  with  the  definition 
of  a  cell  adopted  in  this  artide,  and  they  are  not  therefore 
morphologically  identical  with  the  red  corpusdes  in  other 
vertebrates.  What  their  precise  homologjr  ihay  be  ia  soifie- 
what  difficult  to  say,  owing  to  the  obscurity  which  prevaila 
as  to  their  ^xact  origin.  If  they  are  merdy  dum^  of 
specially  modified  protoplasm,  budded  off  from  the  white 
corpusdes,  then  they  are  cytodes.  If,  as  some  have  sup^ 
posed,  they  are  the  'nudei  of  the  white  corpuscles,  specially 
modified  in  composition,,  then  they  are  fre^  nuclei  If, 
again,  they  are  the  white  corpusdes^  the  cell  substance  of 
which  haa  undergone  a  special  differentiation,  and  the 
nucleus  has  disappeared,  then  they  are  potentially  eelK 
though  no  nudeus  is  visible.  Whatever  may  be  thdr  exact 
homology,  there  can  be  no  doubt  that  the  non-nudeated 
mammalian  red  corpuscle,  and  that  part  of  the  nudeated 
red  corpusde  which  lies  outside  the  nudeus,  are  function* 
ally  identical  with  each  other;  the  protoplasm  having: 
undergone  %  special  chemical  difierentiation  into  hsamo- 
globin,  a  proximate  prindple  characterised  by  containing 
iron  as  its  essential  constituent  The  action  of  water, 
spirit,  adds,  alkalies,  various  gases,  heat,  cold,  and  electri- 
ral  current^  on  the  red  corpusdes  has  been  studied  by 
several  obeervers,  and  the  conclusion  haa  been  reached  that 
the  corpusdes  consist  of  a  "stroma,"  with  which  the 
colouring  matter  is  blended,  but  from  which  it  may  be 
separated  without  the  stroma  affording  any  evidence  of  the 
presence  of  an  investing  envelope  or  membrane.  When 
.blood  is  drawn  from  the  vessels  the  red  corpusdes,  in  about 
half  a  minute^  run  together  into  piles,  like  rouUaux  of  < 
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i^Fig.  29),  which  arrange  themselves  into  irregular  meshes, 
in  inilammatory  diseases,  afld  in  the  blood  of  pregnant 
women,  the  piles  of  corpuscles  form  more  readily,  and  at 
the  same  time  sink  rapidly  below  the  surface  of  the  fluid, 


rio.  ».— 1.  red  corpucdea  of  he&Jthy  human  binod;  3.  red  oorpoicle*  beftnnlnff 
■      to  form  ro¥l4attX:  3.  meth-ltke  •rrangtrment  tn  hetlthy  blood:  1  nesh-l>ke 
ftrrangemeat  in  bafly  blood,  wD«re  tb«  meihet  are  Urger  than  In  bealtbj 
blood. 

80  as  to  cause  the  "buffy  toat"  seen  in  the  blood  coagulum. 
In  the  healthy  blood  of  horses  a  bufi'y  coat  is  formed  as  a 
natural  condition  of  the  coagulation. 

One  of  the  most  curious  properties  possessed  by  the 
living  white  blood  corpuscle  is  that  of  protruding  delicate 
processes  from  its  circumference,  which  processes  may 
change  their  shape,  or  be  again  ^thdrawn  into  the  sub^ 
jttance  of  the  corpuscle,  which  then  resumes  its  former 
circular  outline.  These  processes  resemble  the  §arcode 
prolongations  which  Atruxba  and  other  Rhizopods  can  pro- 
ject from  various  parts  of  their  circumference ;  and  as  a 
white  blood  corpuscle,  like  an  Amoeba ,  can  by  the  move- 
ments of  the  processes  change  its  position,  the  term 
'••amoeboid  movements"  has  been  applied  to  the  pheno- 
mena in  question.  Like  an  Amoeba,  also,  a  white  corpuscle 
can  by  these  movements  include  within  its  substance 
mmute  particles  of  solid  matter  which  it  may  come  in 
contact  with  m  its  path.  Thirty  years  ago  W.  Addison 
stated  that  the  white  blood  corpvacles  could  pass  through 
the  walls  of  the  blood-vessels  into  the  surrounding  tissue, 
where  they  formed  mucus  corpuscles,  and,  under  certain 
pathological  conditions,  the  corpuscles  of  pus  or  inflam- 
matory lymph.  The  passage  of  white  blood  corpuscles 
through  the  wall  of  the  capillaries  was  seen  in  1846  by 
A  Waller;  and  though  for  many  years  his  observations 
were  ignored,  yet  the  more  recent  inquiries  of  Cohnheim 
and  others  into  the  subject  have  anew  directed  attentipn 
to  them.  It  is  now  generally  admitted  that  the  migration 
of  these  corpuscles  from  the  blood  through  the  wall  of  the 
cai'illaries  into  the  tissues  does  take  place,  and  that  they 
iji.iy  then  ••  wander"  to  and  fro,  Qwing  to  the  mobility  of 
their  contractile  protdplasm.  These  migrated  corpuscles 
nie  also  bebeved  to  play  an  important  part  in  many 
|)hysiological  and  pathological  processes. 

But  the  blood  contains,  m  addition  to  the  red  and  white 
corpuscles,  still  more  minute  particles,  which  are,  however, 
inconstant  in  number.  Minute  globules  have  been  de- 
scribed by  Bcale  and  Max  Schultze,  which  are  probably 
detached  fragments  of  protoplasm  budded  off  from  the 
white  corpuscles ;  and  Zimmermann  has  described,  as 
elementary  corpuscles,  minute  particles,  which  are  appar- 
ently derived  from  broken-up  red  corpuscles. 

In  the  very  young  embryo  the  blood  corpuscles,  like 
the  capillary  blood-vessels  themselves,  are  fornwd  by  special 
diflferentiation  of  certain  of  the  cells  of  the  embryo,  and 
these  young  corpuscles  seem  to  have  the  power  of  multiply- 
ing by  6ssion.  At  first  they  are  colourless,  but  afterwards 
aasume  x  red  colour.     Even  in  mammals  the  earliest  red 


blood  corpuscles  are  nucleated  and  larger  than  the  future 
red  discs,  but  as  development  goes  on,  non-nucleated  red 
corpuscles  appear,  and  as  their  number  increases,  both 
absolutely  and  relatively  with  the  progress  of  the  foetus,  in 
course  of  tim^  all  the  nucleated ,  red  corpuscles  have  dis- 
appeared,' and  are  replaced  by  the  non-nucleated  discs.  In 
adults  the  red  corpuscles  aro  believed  to  be  derived  from 
the  white  corpuscles,  though  the  exact  process  of  meta- 
morphosis has  not  been  satisfactorily  ascertained.  It  is 
also  believed  that  red/  corpuscles  may  be  new-form«d  in  the 
spleen,  and  Neumann  has  recently  stated  that  the  red 
marrow  of  the  bones  may  serve  as  a  centre  of  origin  for 
the  red  blood  corpuscles.  In  the  foetus  the  liver  apparently 
serves  as  a  centre  of  ongin  for  the  white  corpuscles,  but  its 
blood  corpuscle  forming  function  ceases  at  the  tune  of 
birtL  Throughout  extra-uterine  life  the  spleen  and  the 
lymphatic  glands  are  without  doubt  organs  of  fonnauoa 
of  the  colourless  corpuscles,-  those  produced  in  the  lymph 
atic  glands,  under  the  name  of  lymph  corpuscles,  being 
mingled  with  the  blood-stream  where  the  fluid  lymph  flo«i 
into  the  venous  system.  When  mixed  with  the  blood,  t^ 
lymph  corpuscles  become  the  white  blood  corpuscles. 

Corpuscles  are  also  found  in  the  blood  of  the  l^ven^ 
brata.  They  are  as  a  rule  colourless,  but  R  Wagner 
pointed  out  that  in  the  Cephalopoda  they  are  coloured 
Th^y  are  sometimes  round,  at  others  oval  or  fusiform,  ard 
in  worms  and  insects  have  even  branched  proceeses.  The? 
are  always  nucleated. 

The  Lybipu  and  Chylr— The  l^mph  is  the  fluid  found  ij^^ 
in  a  subdivision  of  the  vascular  aystem  named  the  lympk 
vascular  system.  It  is  transparent  and  colourless,  and  coq- 
taios  numerous  corpuscles  floating  in  it,  which  correspood, 
in  appearance,  structure,  and  the  possession  of  the  pro- 
perty of  amoeboid  movements,  to  the  white  corpuscles  of 
the  blood.  The  iymph  corpuscles  are  formed  in  the  glands 
situated  in  the  course  of  the  lymph  vessels,  and  are  carried 
away  from  the  glands  by  the  stream  of  lymph  whKh  flows 
through  them. 

The  chyleris  a  milky  fluid  found  during  the  period  of  cin. 
digestion  in  the  delicate  lacteal  vesseb  which  pass  from  tii* 
walls  of  the  intestine.  The  lacteals  join  the  lymphatics  at 
the  back  of  the  abdomen  to  form  the  thoracic  duct  lo 
which  the  lymph  and  chyle  become  mingled  together.  The 
chyle  contains  corpuscles  similar  to  the  lymph  corpuscle^, 
which  are  apparently  derived  from  the  lymph  glands  in 
the  mesentery,  through  which  the  chyle  flows  on  its  way  t^ 
the  thoracic  duct.  The  fluid  of  the  lymph,  the  chyle,  tui 
the  blood,  in  which  the  cprpuscl^s  are  suspended,  is  sc«- 
times  described  as  a  fluid  intercellular  substance.  C^- 
puscles  possessing  the  type  of  structure  of  the  lymph 
corpuscles,  are  named  lympnoid  cells  or  leucocytet. 

Cells  are  also  met  with  floating  free  in  the  secretions 
formed  in  the  interior  of  some  of  the  glands.  They  are 
more  particularly  found  in  the  secretion  of  mucus  fn:*m 
the  mucous  glands,  and  of  saliva  from  the  salivary  glands. 
They  are  round,  colourless,  nucleated  corpuscles,  not  unlike 
the  white  corpuscles  of  the  blood,  and  have  been  detached 
from  their  original  position  in  the  gland  follicles. 

2d  Group. — Cells  placed  on  Free  Surfaces. 

B)L  the  term  free  surface  is  meant  a  surface  which  is  not 
blended  with  or  attached  to  adjacent  structures,  but  is  free 
or  separable  from  them  without  dissection.  Every  free 
surface  is  covered  by  one  or  more  layers  of  cells.  Some- 
times these  cells  are  named  an  Epithelium,  at  others  an 
Endothelium.  By  the  terra  Epithelium  is  meant  the  cells 
situated  on  free  surfaces  which  are  exposed  either  directly 
or  indirectly  to  the  air.  By  the  term  Endothelium  is 
meant  the  cells  situated  on  free  surfaces  which  are  not  ex- 
posed either  directly  or  indirectly  to  the  air. 
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fthd  Epithelium. — ^The  free  surfaces  covered  by  ah  epithe- 

^  llum  are  the  skin  and  the  membranes,  named,  from  the 

character  of  their  secretion,  mucous  membranes.  The 
((ous  Mucous  Membranes  line  internal  passages  and  canals,  and 
"^'  are  continuous  at  certain  orifices  with  the  skin, — e.g.,  the 
*^  mucous  membrane  of  the  alimentary  canal  opens  on  the 
surface  at  the  mouth  and  anus;  the  respiratory  mucous 
membrane  opens  on  the  surface  at  the  ;iostrils,  and  is 
continuous  in  the  pharynx  with  the  alimentary  mucous 
membrane — it  is  also  prolonged  through  the  Eustachian 
tube  into  the  tympanum,  and  is  continuous  through  the 
nasal  duct  with  the  conjunctiva;  the  genito-urinary  mucous 
membrane  opens  on  the  surface  at  the  orifice  of  the  urethra 
And  vagina.  Mucous  membranes  also  line  the  ducts  of  the 
various  gknds  which  open  on  the  surface  either  of  the  skin 
or  the  several  mucous  membranes.  The  epithelial  cells  are 
AS  a  rule  arranged  in  layers  or  strata,  and  the  shape  of  the 
cells  is  by  no  means  uniform  in  the  diiferent  layers.  The 
cells  of  the  deeper  strata  are  usually  smaller,  softer,  more 
rounded,  and  more  recently  formed  than  those  of  the  super- 
ficial strata,  though  sometimes,  as  la  the  bladder,  conjunc- 
tiva, and  some  other  mucous  surfaces,  they  may  be  ir^gidar 
in  form  and  size,  or  even  elongated  into  short  columns. 
The  cells  next  the  free  surface  have  a  tendency  to  be  shed, 
and  their  place  is  then  taken  by  the  cells  of  the  deeper 
layers,  which  become  modified  in  form  as  they  approach 
the  surface.  The  form  of  the  cells  of  the  superficial  layer 
varies  in  difierent  localities,  which  has  led  to  a  division  of 
epithelium  into  groups  bearing  appropriate  names.  Epithe- 
lium is  distinguisheid  further  by  being  devoid  of  blood- 
vessels, i.«.,  it  is  noD-vascular;  and  also,  with  some  excep- 
tions, devoid  of  nerveo,  i.e.,  non-sensitive. 

The  epithelial  cells,  whether  arranged  in  one  or  several 
strata,  rest  upon  a  subjacent  tLssu<%  which,  from  its  rela- 
tion to  the  cells,  may  be  called  sub-epitheiial.  The  sub- 
epithelial tissue  is  a  delicate  modifiaation  of  .the  fibrous 
form  of  connective  tissue,  to  be  subsequently  described,  and 
in  it  the  nerves  and  the  blood  and  lymph  vesseb  of  the 
skin  and  mucous  membranes  ramify ;  hence  it  is  sometimes 
described  as  a  Hbro-vascular  tissue  or  corium.  It  was  for 
a  long  time  believed  that  between  the  deeper  surface  of 
the  epithelium  and  the  corium  a  homogeneous  continuous 
membrane,  named  by  Bowman  a  basement  membrane, 
intervened.  Bowman,  however,  himself  admitted  that  in 
some  of  the  localities  where  this  membrane  was  tbeoreti- 
jcaWy  supposed  to  exist  it  could  not  satisfactorily  be  demon- 
strated ;  and  the  general  opinion  of  anatomists  now  is,  that 
a  distinct  separable  membrane  docs  not  intervene  between 
the  epithelium  and  the  fibro-vascular  corium,  but  that  the 
cells  of  the  former  rest  directly  upon  the  surface  of  the  latter. 
'The  corium  is  also  the  seat  of  the  numerous  glands,  with  the 
blood  and  lymph  vessels  and  the  nerves  belonging  to  them, 
found  in  connection  with  both  the  skin  and  the  mucous 
membranes  ;  and  the  epithelial  lining  of  the  glands  b  con- 
tinuous at  their  .orifices  ^nth  the  epithelial  investment  of 
the  corium.  The  surface  both  of  the  skin  and  mucous  mem- 
ibranes  is  usually  more  or  less  undulated — sometimes  it  is 
.thrown  into  strong  folds  or  rugae,  at  others  it  is  elevated  into 
iiuinute,  frequently  conical,  processes,  named  in  some  locaU- 
'ties  papilla;,  in  others  villi;  but  in  all  these  eases  the  epithe- 
:  liiun  is  prolonged  as  a  continuous  covering  over  the  undulat- 
ing free  surface.  The  free  surface  of  all  mucous  membranes 
is  kept  moist  by  the  secretion  or  mucus  which  lubricates  it 
TesselUUed,  pavement,  scaly,  or  squamous  epitheljiun  is 
situated  on  the  free  surface  of  the  mucous  lining  of  the 
mouth,  pharynx,  oesophagus,  vestibular  entrance  to  the 
nose,  ociilar  conjunctiva,  and  entrance  to  the  urethra  and 
vagina.  It  forms,  under  the  special  name  of  the  homy 
layer  of  the  cuticle  or  epidermis,  the  superficial  investment- 
,i)f  the  skia    Its  cells  are  nucleated  flattened  scales,  varying 
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in  diameter  from  ^^th  to  ttjVj^^  ^^^^ 
layer,  being  in  contact  by  their 
edges,  form  a  tessellated,  pave- 
ment-like   arrangement,    whiJat 
the  celU  in  adjacent  layers  have 
their  flattened  surfaces  in  con- 
tact with  each  other.   Sometimes 
the  cells  have  Jagged,  serrated 
edges,  or   fluted  surfaces,  and 
usually  they  contain   scattered 
granular  particles.   In  the  forma-  f'iio;:r?^Sri!:fi;f^^^^^ 
tiou  of  this  epithelium  a  morpho- 
logical diflcrentiatioQ  of  the  protoplasm  of  the  rounded 
ceils  of  the  deeper  strata  into  flattened  scales,  and  at  the 
s^me  time  a  chemical  differentiation  of  tfieir  soft  contents 
into  a  horny  material,  have  occurred. 

Columnar  or  cylindrical  epithelium  is  situated  on  the 
free  surface  of  the  mucous  lining  of  the  alimentary  canal 
from  the  oesophageal  orifice  of  the  stomach  to  the  anus,  it 
is  prolonged  into  the  ducts  of  various  glands  which  open  on 
the  alimentary  mucous  membrane ;  it  covers  the  mucous 
lining  of  the  urethra  and  the  mucous  membrane  of  the 
gall  bladder.     Its  cells  are  elongated,  cylindrical  columns, 

about  rir^  ^^^  ^o°&  plac^  si^^  ^7  ^i^®  ^^  &  ^^  <>' 
-palisades,  and  with  their      3 
long  axes  perpendicular    r-vVVV    ®^^ 
to  the  surface  on  which 
the  cells  rest      Some- 
times the  cells  are  uni- 
formly    cyUndncal ;    at    of  •  icroup  of  ceu»  •  s.  unrer  fr^  Md  of  • 

other    times      they     are     t^^V  of  cella :  C  a  ttilAKid  colnmoar  c«a 

compressed  at  the  sides ; 

at  others  they  vary  in  circumference,— the  broader  end, 
lying  next  the  surface,  being  rounded  or  polygonal ; 
the  dee^ter  extremity  being  narrower  and  more  pointed 
The  njclei  are  distinct^  and  the  cell  contents  are  finely 
granular.  Usually  this  epithelium  forms  only  a  single 
layer  of  cells.  The  columnar  cells  which  cover  the  intes- 
tinal villi  have  a  clear  space  at  their  broad  free  ^nds, 
which  is  often  streaked  with  fine  parallel  lines.'  Inter- 
mingled with  the  cells  of  the  columnar  epithelium  of  the 
alimentary  canal  are  small  goblet-shaped  cells. 

Ciliaud  epithelium  is  situated  on  the  free  surfacf^'of  the 
nasal  mucous  membrane,  which  extends  into  the  air-sinuses 
within  the  cranial  bones,  into  the  nasal  duct  and  lachry- 
mal sac,  into  the  Eustachian  tube  and  tympanum  ;  on  the 
free  surface  of  the  mucous  membrane  of  the  windpipe  as 
far  as  the  terminal  branches  of  the  bronchial  tubes;  on 
the  mucous  surface  of  the  uterus  and  Fallopian  tubes ;  on 
the  mucous  lining  of  the  commencement  of  the  vas  deferens, 
and  00  the  lining  membrane  of  the  ventricles  of  the  brain 
and  central  canal  of  the  spinal  cord.  It  generally  consists 
of  columnar. cells,  which  have  at  their  free  ends  extremely 
slender,  soft,  pellucid,  hair-like  processes,  or  cilia.  These 
cilia  are^pecially  differentiated  at  the 
free  ends  of  the  epithelium  cells  frt)m  tEBlllr  iW  ^SfclOa 
which  they  project.  Bcale  states  that 
the  soft  bioplasm  (protoplasm)  of  the 
body  of  the  ceU  is  prolonged  along  the  \/\j  n  Y/\,if 
axis  of  each  cilium,.  whilst  the  peri- 
phery possesses  the  firmer  consistence  piasl  -ciuat«d  epiiheiiam 
of  formed  or  diff'erentiated  material.  «*i» 

During  life  these  processes  move  rapidly  to  and  frc 
in  the  fluid  which  moistens  the  surface  of  the  mem- 
brane on  which  this  form  of  epithelium  is  situated.  In 
the  human  body  the  cilia  are  not  more  than  from  ^s^^th 
to  f  uVt^Ji  inch  in  length  ;  but  in  various  marine  in» 
vertebrata  they  are  both  logger  and  stronger.  Sometimes. 
as  in  the  lining  membrane  of  the  cerebral  ventricles  and 
central  canal  of  the  spinal  cord,  the  ceils  carrying  the  cib» 
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6re  either  spheroidal  or  cylindrical;  but  aa  the  cavities  lined 
by  these  cells  are  shut  ofif  from  the  air,  the  cells  ought  rather 
to  be  referred  to  the  endotheliah  than  the  epithelial  series 
of  structure?*  Cilia  occasion  currents  in  the  fluid  in  which 
they  move,  and  play  an  important  part  in  the  economy  of 
many  animals;  in  some  of  the  invertebrata  they  serve  as 
organs  of  locomotion,  in  others  they  propel  currents  over 
respiratory  surfaces,  and  in  others  aid  in  bringing  food 
.within  the  animal's  reach. 

Spfieroidal  ov  glandular  epithelium  is  situated  on  the  free 
surface  of  the  follicles  or  ultimate  secreting  apparatus  of 
glands,  and  the  commencement  of  gland  ducts.  The  clells  are 
often  spheroidal  in  form,  though  not  unfrequently  they  are 
polyhedral.  Their  contents  are  specially  differentiated  into  the 
secretion  of  the  particular  gland  in  Which  they  are  situated. 

The  epithelial  cells  of  a  Secreting  Gland  rest  upon  a  sub- 
epithelial tissue.  Not  unfrequently  this  tissue  has  the 
appearance  of  a  membranLe;  it*represents,  indeed,  the  base- 
ment membrane  of  Bowman,  and  is  called  memhrana  pro- 
pria. Deeper  than  this  apparent  membrane  is  a  delicate 
connective  tissue  in  which  the  blood  and  lymph  vessels  and 
the  nerves  of  the  gland  ramify.  The  anatomical  structures 
necessary  for  secretion  are  cells,  tAood-veAsels,  and  nerves- 
The    blood-vessels    convey 

the  blood  from  which  the    ^^^  ^^       ®^' 
secretion  has  to  be  derived;    ^^^^^^    B    ^^ 
the  cells,  as  Qoodsir  showed 
by  a  variety  of  proofs,  are     '^s'  a 
the  active  agents  in  separat-  ^^  ^  _^  poiyhadrti  guad  eeo.  from 

iH^  the  secretion   from  the     tbeUTcr;  B,ipbcroi4UlgUndceIl»from^ 

blood;  the  nerves  regulate  **>«"^^ 
the  siz9  of  the  blood-vessels,  and  therefore  the  amount  of 
blood  which  circulates  through  the  gland,  and  perhaps  also 
exercise  some  direct  influence  on  the  activity  of  the  cells. 
The  connective  tissue  asd  the  membrana  propria  are  merely 
supporting  structures  for  the  cells,  vessels,  and  serves.  AU 
secreting  glands  have  the  same  general  type  of  structure, 
though  they  differ  from  each  other,  as  will  be  pointed  out 
when  the  individual  glands  are  described,  in  the  degree  ot 
complexity  in  which  their  constituent  parts  are  arranged. 

TmnsttiowU  epithelium  is  the  name  applied  to  epithelial 
cells,  situated  on  somd  free  surfaces,  which  possess  transi- 
lional  forms  either  between  the  columnar  and  tessellated 
epithelia,  or  the  columnar  and  spheroidal  The  epithelium 
of  the  mucous  lining  of  the  bladder  is  transitional  between 
the  columnar  and  scaly  varieties;  and  -in  many  gl^ds 
the  continuity  of  the  epithelial  layer  from  the  spheroidal 
spithelium  of  the  gland  follicles  to  the  columnar  epi- 
thelium of  the  ducts  is  preserved  by  the  interposition  of 
Intermediate  transitional  forms  of  cells. 

The  epithelial  surfaces  of  the  upper  part  of  the  mucous 
lining  of  the  nose  and  of  the  back  of  the  tongue  are 
specially  modified  in  connection  with  the  senses  of  smell 
and  taste  localised  in  those  regions,  as  will  afterwards  be 
considered  when  their  anatomy  is  described. 

Endothelium. — The  free  surfaces  covered  by  an  endo- 
thelium are  the  serous  membranes,  the  inner  surface  of 
the  walls  of  the  lymph  and  blood  vessels  and  of  the  heart, 
the  synovial  membranes  of  the  joints  and  of  synovial 
bursas,  the  free  surface  of  the  osseous  and  membranous 
labyrinth)  of  the  internal  ear,  and  the  free  surface  of  the 
ventricular  cavities  of  the  brain  and  central  canal  ^of  the 
spinal  cord.  The  tubes,  canals,  and  cavities  lined  by 
an  endothelium  are  shut  off  from  all  communication  with 
the  external  atmosphere.  The  cells  of  the  endothelium 
are  arranged  so  as  to  give  perfect  smoothness  to  the  sur- 
face which  they  cover.  In  the  blood  and  lymph  vessels 
this  snoothness  of  surface  is  in  order  to  facilitate  the  flow 
of  the  blood  and  lymph  in  the  course  of  the  circulation. 
The  serous  and  synovial  membranes  are  found  covering 


the  surfaces  of  parts  which  move  on  eacn  other,  and  tLc 
smoothness  of  their  respective  surfaces,  by  permitting  free- 
dom of  movement,  diminishes  the  friction. 

Each  Serous  Membrane  consists  of  a  portion  which  invests  Ser.s 
the  viscus  or  organ,  named  the  visceral  layer,  and  a  portion  ^- 
which  lines  the  walls  of  the  cavity  in  which  the  organ  is  ^*^ 
situated,  named  the  parietal  layer.  Between  -these  two 
layers  is  the  so-called  serous  cavity,  the  wall  of  which  i» 
formed  by  the  smooth  surfaces  of  both  the  parietal  and  the 
visceral  layers.  The  serous  membranes  are  as  follows:— Tb? 
two  pleurffi  situated  in  the  cavity  of  the  chest,  one  invesw 
ing  each  lung,  and  lining  the  interior  of  that  part  of  the 
thoracic  cavity  in  which  the  lung  is  situated;  the  periGar- 
dium,  which  invests  the  heart,  and  lines  the  bag  in  which 
the  heart  is  contained;  the  peritoneum,  which  invests  the 
abdominal  viscera,  and  lines  the  abdominal  cavity ;  acd 
the  arachnoid  membrane,  which  invests  the  brain  and  spina) 
cord,  and  is  regarded  by  many  as  lining  the  dura  mater,  which 
encloses  thes^  important  organs.  The  smooth  free  surfact^ 
of  the  serous  membranes  are  moistened  by  a  limpid  flokJL 
or  serum,  which  facilitates  their  movem^t  on  each  other, 
just  as  the  free  smooth  surfaces  of  the  synovial  membnie 
are  lubricated  by  the  viscid  synovia  which  they  secrete 

Endothelial  cells  form  usually  only  a  single  layer,  and  m, 
as  a  rule,  flattened  scale-like  cells,  arranged  after  the  maimer 
of  a  tessellated  epithelium.  Endothelium,  like  epitbdimn, 
is  non-vascular,  and,  so  far  as  is  known,  non-nervouA 

The  endothelial  cells  rest  upon  a  sub-endothelial  tissae, 
consisting  of  a  delicate  modification  of  the  fibrous  fonn  of 
connective  tissue.  Here,  as  in  the  surfaces  covered  hy 
epithelium,  a  basement  membrane  was  at  one  time  sup" 
posed  to  inte^ene  between  the  cells  and  the  connectiTe 
tissue ;  but  it  is  now  believed  that  the  cells  are  in  direct 
contact,  by  their  deeper  stuface,  with  the  connective  tissue 
itself.  In  the  serous  membraQes  and  in  the  coats  of  the 
larger  blood-vesselB  elastic  fibres  are  present  in  considerabie 
numbers  in  the  sub-endothelial  tissue,  which  serves  as  the 
framework  of  support  for  the  blood  and  lymph  vessels  and 
the  nervca  of  the  part.  In  the  s^ous  membranes  the  lymph- 
vessels  ara  very  abundant  in  the  sub-epithelial  tissue,  where 
they  form  a  layer  parallel  to  the  free  surface  of  the  meni- 
brane,  froni' which  short  vessels  pass  vertically  to  open  by 
minute  orifices  into^  the  serous  cavity.  The  serous  mem- 
branes are  attached  by  the  sub-endothelial  connective  tissaft 
to  the  organs  which  Uiey  invest 

The  endothelium  of  Uie  Serous  Membranes  consists  uf 
irregular  and  squamous  ceUs,  ihe  edges  of  which  may  be 
smooth  pr  BUghtiy  serrated.  The  cells  are  closely  adapted 
to  each  other  by  their  edges,  so  as  to  form  a  contimura 
smooth  layer,  which  f&rms 
the  free  surface  of  the  serous 
membrane.  Scattered  irre- 
gularly over  this  surface  are 
the  minuteorifices,  or  atoma^a, 
which  open  into  lymphatic 
vessels.  The  cells  which  sur- 
round the  stomata  differ  in 
form  and  appearance  from 
the  ordinary  endothelium ; 
they  are  smaller,  and  are 
polyhedral,  their  contents  are 
granular,  and  the  nucleus  is 
more  distinct 

The  endothelium  lining  the  Lymphatic  VesseU  consists 
of  flattened  cells,  which,  instead  of  having  <An  irregular 
shape,  are  elongated  spindles,  slightly  sinuous  in  outline. 
The  endothelium  of  the  lymphatics  is  continuous  with 
that  of  the  serous  membranes  through  the  stomata,  so  that 
the  cavities  of  the  serous  membranes  are  now  regarded  A 
great  lymph- 


Flo.  Si.  — EnaotheUsI  ctOt  fi^  ^ 
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The  eadothehal  liniug  of  the  Blood  VebseU  corresponds 
in  general  characters  with  that  of  the  lymphatics.  In  the 
small  blood  capillaries,  the  cells  are  fusiform ;  in  those  of 
larger  size,  more  irregular :  in  the  veins  they  are  broader, 
more  irregular,  and  less  distinctly  fusiform  than  in  the 
arteries.  The  endothelial  covering  of  the  endocardial 
lining  of  the  heart  consists  of  a  layer  of  flattened  cells 
with  irregular  outlines.  The  endothelial  lining  of  the 
blood-vascular  system  is  continuous  with  that  of  the 
lymph-vascular  system,  where  the  thoracic  duct  and  other 
large  lymph- vessels  open  into  the  great  veins,  and  thus  a 
continuity  of  siu-face  is  established  between  the  serous 
membranes  and  the  lining  membrane  of  the  blood-vascular 
system  through  the  lymphatics. 

The  endothelium  of  the  Synovial  Membranes  is  formed 
of  roundish,  or  polygonal,  or  tessellated  cells,  arranged  after 
the  manner  of  a  stratified  epithelium.  Not  unfrequeutly 
processes  of  the  sub-endothelial  vascular  connc*ctive  tissue 
covered  by  the  endothelium  project  into. the  cavities  of 
joints  and  synovial  bursas.  They  have  been  called  synovial 
fringes,  and  contribute  to  the  formation  of  the  synovia 
which  lubricates  the  surfaces  of  a  synovial  -membrane. 

The  endothelium  of  the  Cerebral  Ventricles  and  Central 
Canal  of  the  spinal  cord  is,  as  already  stated,  formed  of 
•spheroidal  or  cylindrical  celis,  possessing  cilia  on  the  free 
surface.  The  endothelial  lining  of  the  osseous  labyrinth 
consists  of  flattened  scales,  whilst  ^he  membranous  laby 
rinth  possesses  a  layer  of  polygonal  cells. 

3d  Graup. — Of  lis  imbtdded  in  Solid  Ttssuei. 

The  cells  which  are  imbedded  in  the  'solid  tissues  are 
either  grouped  together  in  considerable  masses,  or,  as 
not  unfrequently  happens,  are  more  or  less  separated  by 
an  intermediate  matrix  or  intercellular  substance.  The 
matrii  substance  varies  in  its  character  io  different  tissues, 
and  sometimes  is  so  abundant  as.  to  obscure  the  cells. 
The  textures  which  are  constructed  on  this  plan  are  of 
great  importance,  and  constitute  by  far  the  larger  propor- 
tion of  the  tissues  not  only  of  the  human  body,  but  of  the 
bodies  of  animab  generally.  Sometimes  these  tissues  are 
elongated  into  delicate  threads  or  fibres,  at  other  times  they 
are  expanded  into  thin  membranes,  at  others  they  form 
solid  masses  of  considerable  thickness. 
•  Connective  Tissue. — By  the  term  connective  tissue  is 
meant  a  group  of  tissues  which,  though  the  members  of 
the  group  difl'er  in  various  respects  from  each  other,  both 
in  naked  eye  and  microscopic  characters,  yet  agree  is^  the 
property  of  binding  or  connecting  together  other  tissues 
or  parts  of  the  body,  and  in  serving  as  a  supporting  frame- 
work for  more  delicate  tissues.  This  group  of  tissues^is 
the  most  extensively  diffused  of  all  the  textures,  for  there 
is  no  organ  in  the  body  which  does  not  contain  one  or  other 
of  its  forms.  The  following  varieties,  based  on  modifica 
lions  in  their  appearance  and  structure,  may  be  recognised. 
a.  Neuroglia.  This  name,  which  means  nerve  glue,  has 
been  applied  by  Virchow  to  the  delicate  tissue  in  the  cen- 
tral organs  of  the 
nervous  system, 
and  of  the  retina, 
which  supports 
the  nerve  cells, 
nerve  fibres,  and 
blood -vessels  of 
those  parts.  Mi 
croscopically  il 
consists  of  small 
round    or   ovoid  ^         ^       ,         _^ 

f  Fia   80— Section  of  the  white  mAUer  of  the  cerebrum 

corpuscles,       im-      jy^f  neorogltA.  oerre  flbreiL  tud  capJIary  b'ood-vcMela 

bedded  in  a  soft     tr*  "prewuttd.  '     "'^ 

«ndi  tie rentiatod  protoplasm.     A  form  of  tumour,  named 


Glioma,  is  sometimes  produced  by  the  excessive  growth  in 
the  brain  or  retina  of  this  variety  of  connective  tissue. 

6.  Eeti/orm  connective  tissue  constitutes  the  stroma  or 
supporting  framework  of  the  lymphatic  and  other  glands 
which  possess  the  adenoid  type 
of  tissue.  It  also  forms  the  middle 
subdivision  of  the  enamel  organ 
of  the  teeth.  It  consists  of  stel- 
late branching  cells,  the  branches 
of  which  blend  with  each  other, 
and  form  a  delicate  anastomosing  fio.  3<L-itriirorTD  ronncru** 
network  or  reUculum.  In  the  ti-"e  ^o"  •  ly^P"*"*  f  «*»i 
lymph  glands,  the  colourless  lymph  corpuscles  are  set  in 
the  meshes  of  this  network.  In  the  solitary  i^nd  Peycr's 
glands  of  the  alimentary  canal,  in  the  tonsils,  the  back  of  ibe 
tongue,  the  posterior  wall  of 
the  nasal  partof  the  pharynx, 
the  palpebral  conjunctiva,  the 
thymus  gland,  the  pulp  (tnd 
Malpighian  bodies  of; the 
spleen,  colourless  lymph  like 
corpusclesare  also  included  in 
the  meshes  of  a  reticulum.  The 
name  adenoid  or  lymphoid 
tissue  is  sometimes  employed 
in  describing  this  type  of 
structure,  and  in  some  forms 
of  disease  the  tissue  increases 
in  certain  localities  so  largely  ^o-  37  —Lymphoid  eeui,  mcmded  in  ■ 
in  quantity  as  to  form  weli-  from  a  lymphoid  lamou  of  tb« 
defined  lymphoid  tumours. .     neduatiaum. 

c  Gdatinous  or  mucoiu  connective  tissue  {SdUeimgewebe), 
forms  the  connective  tissuo-of  the  embryo,  the  vitreous 
humour  of  the 
eye-ball,  and  the 
jelly  of  Wharton, 
which  invests  the 
blood-vessels  of 
the  umbilical 
cord.  It  is  soft 
and  jelly-like  in 
consistency.  Mi- 
croscopically it 
consists  of  round- 
ed, or  spindle- 
like, or  stellate 
cells,  imbedded 
in  a  soft 
tinous 


gela- 


Fi«.  38.— Golatlq/oasconnectlretiMue.  Th«  filiform  ind 
intercel-     stelUte  cella,  and  the  paitial  diflerentutiOD  lato  fibre* 

lular    substance.    o'"»«i«'«f<^»i«"^»t*«««."«»ho*a 
Sometimes  the  intercellular  substance  is  in  part  diffcrenti-  * 
ated  into  short  delicate  fibres.     Under  some  pathological 
conditions,  tnis  form  of  tissue  increases  largely  in  quantity 
in  some  parts  of  the  body,  and  forms  a  kind  of  tumour 
named  Myxoma. 

.  d.  Fibrous  connective  tissue  presents  four  modifications 
in  appearance.  It  may  be  soft  and  delicate,  with  the 
fibres  short  and  bat  faintly  marked,  as  in  the  sub>epithehal 
tissue  of  the  skin  and  mucous  membranes.  It  may^e 
loose,  flocculent,  and  filamentous,  and  may  conUin  smp'^ 
spaces  or  areolae  (when  it  is  called  areolar  tissue),  which  ?^ 
well  seen  in  the  subcutaneous  tissue  of  the  adult,  and  in 
the  omenta.  It  may  be  expanded  in  the  form  of  a  fibrous 
membrane,  OS  in  the  fasciae  or  aponeuroses,  and  the  threads 
or  fibres,  strong  and  well  marked,  sometimes  run  i)arallel, 
sometimes  cross  each  other  at  various  angles.  It  may  be 
collected  into  rounded  or  flattened  bands,  as  in  tendons  and 
ligaments,  where  it  forms  the  tendinous  and  ligammtom 
tissues.  Here  also  the  threads  or  fibres  may  be  distinctly 
recognised  and  seen  to  run  in  parallel  bundles,  so  82  ta 
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connect  together  the  two  structures  between  which  the 
tendon  or  ligament  passes. 

In  the  fibrous  form  of  connective  tissue,  both  cells  and 
intercellular  substance,  the-  latter  of  which  is  differentiated 
into  fibres,  may  be  recognised.  The  cells  are,  as  a  rule, 
either  elongated,  or  fusiform,  or  caudate,  or  stellate  branched 
cells,  and  are  familiarly  known  as  l^e  connective  tissue 
corpuscles.  In  these  cells  the  nucleus  is  round  or  oval,  and 
usually  well  marked.  It  is  surrounded  by  granular  proto> 
plasm,  but  it  b  very  doubtful  if  the  protoplasm  is  invested 
by  a  cell  wall.  Not  unfrequently,  more  especially  where  the 
cells  are  stellate,  the  delicate  branched  protoplaspa  processes 
of  adjacent  cells  appear  to  blend  at  their  extremities  with 
each  other,  and  form  an  anastomosing  network.  In  tend- 
ons the  cells  are  arranged  in  linear  rows,  which  lie  parallel 
to  the  long  a^  of  the  tendon  itself.  In  adults  these  oeUs 
are  flattened,  but  in  younger  tendons  they  are  more  poly^' 
gonal  in  form.  There  seems  reason  to  think,  indeed,  as 
Thin  has  shown,  that  the  bundles  of  connective  tissue  are 
invested  by  a  layer  of  flattened  cells.  The  wide  dif- 
Jusion  of  the  connective  tissue  throughout  the  body,  and 
the  great  importance  of  its  cellular  elem^ts,  have  been 
especially  dwelt  on  by  Virchow  as  sources  of  origin  of  the/ 
new  cell  forms  which  arise  in  various  pathological  proces^ 

The  intercellular  subsUmct  consists  of  fibres,  which  are 
not  uniform  in  shape,  and  are  divided  into  the  two  groups 
of  white  and  yellow  fibres. 

The  white  fibres  of  connective  tissue  constitute  the 
knost  common  form,  and  make  up  the  great  bulk  of  mo^ 
ligaments,  tendons,  and  fibrous  mcmbranea* 
They  consist  of  excessively  delicate  filaments, 
varying  from  ^^^^  to  tttJtv^^  "ich  in 
thickness,  which  .are  united  together  in 
bundles  or  fasdculi  of  variable  size.  The 
bundles,  as  well  as  the  filaments  of  which 
they  are  composed,  have  a  wavy  course,  and 
the  filaments  in  each  bimdie  lie  almost 
parallel  to  each  other.  The  bundles  also 
in  some  cases  are  parallel,  though  in  otJicrs 
they  cross  at  various  angles.  Not  only  the  ^  r,  jmw 
filaments  in  each  bundle,  but  the  bundles  ^^^^  {^^ 
theniselvea,  are  cemented  together;  the  firm-  '?ty{Jlj 
oess  of  the  adhesion  varies  in  the  difl'erent  Pia89.— rvckuM 
ouxlificationB  of  the  fibrous  connective  tissue,  ^  ^ooSmJouS 
being  much  more  decided  in  the  tendons,  ^^""^ 
Ugamente,  and  fasciae,  than  in  the  lax  areolar  tissue. 

The  yellow  fibres  of  connective  tissue,  named  elastic 
fibres,  irom  their  elasticity,  make  up  the  mass  of  the  liga- 
meotum  nuchas,  the  Ugamenta  sub-flava,  and  Uie  3'ellow 
elastic  coat  of  the  arterie&  They  axe  also  found,  mingled 
«rith  the  white  fibres,  in  the  fibrous  membranes,  the  c^in, 
mucoua  and  serous  membranes,  the  areohr  tissue^  in  ten- 
dons, and  some  ligaments.  In  the  liga* 
menta  sub-flava  and  nuchse  the  yellow 
fibres  are  arranged  in  bundles,  the  in* 
dividual  fibres  of  which  are  comparatively 
brood,  with  a  distinct  dark  outlinei  They 
branch,  and  their  branches  readily  break 
across,  and  the  broken  end  then  curls 
upon  iteelf.  Their  diameter  is  about 
jT^th  "inch.  In  the  coats  of  the  arteries 
the  elastic  fibres  form  an  anastomosing 
network.  *  When  mingled  with  the  white 
fibres  they  are  much  finer,  and  sometimes  ^ 

do  not  exceed  yrirTth  inch  in  diameter.  ^^  40.-r«acicnim 
They  possess,  however,  a  distinct  and  de- 
finite outline;-  they  branch  amd  occasion- 
ally anastomose;  and  the  individual  fibres,  possessing  a  ring- 
like,  spiral,  or  twisted  course,  ore  wound  around  the  bundles 
of  the  white  fibres.  The  white  fibres  yield  gelatine  on  boil- 


fibres  of  fcOow 
elMtic  tlssoo  from 
ligaxQcntam  nocfaak 


ing,  but  the  elastic  fibres  do  not  The  white  fibres  swcD  up 
and  'become  so  transparent  under  the  action  of  acetic  ac.i 
as  to  be  no  longer  recognisable.  The  yellow  fibres,  zg>iL_ 
are  not  aflected  by  that  reagent  Quekett  pointed  out  ti^t 
the  elastic  fibres  of  the  liganientum  nuchae  of  the  gir^d 
were  marked  by  transverse  striae,  and  M.  Watson  has  setr. 
a  similar  appearance  in  the  elastic  pericardiac  ligament  of 
*the  elephant  These  transverse  striae  are  apparently  cr::^  ks 
in  the  fibre;  and,^s  Beale  has  shown,  are  not  unfrequeD'^r 
seen  in  the  elastic  fibres  in  beef  ahd  mutton  which  h&va 
passed  through  the  alimentary  canal. 

Bearing  on  the  mode  of  nutrition  of  the  tendons,  and 
other  fibrous  forms  of  connective  tissues,  the  existence  cf 
plasma,  or  juice,  canals  has  been  described,  along  whicli, 
not  blood,  but  the  liquor  sanguinis  is  supposed  to  fiow. 
Virchow  conceived  that  the  connective  tissua  corpusclca 
formed  an  anastomosing  network  for  this  purpose.  Briidce 
believed  that  delicate  channels  or  lacunae  existed  betwe^rr. 
the  bundles  of  connective  tissue,  whilst  Ileckli]l^iau.^n 
maintained  that  serous  danaliculi  were  situated  in  tiis 
homogeneous  substance  which  connects  the  fibrous  fascicdi 
and  himellae  of  the  connective  tjssue  with  each  other. 
These  lacunae  or  canaliculi  are,  in  all  probability,  the  root- 
lets of  origin  of  the  lymphatic  system  of  vessels.  There 
can  indeed  be  no  doubt,  as  the  recent  injections  of  Ludirig 
and  Schweigger-Seidel  have  shown,  that  tendons  and  fasd^ 
are  well  provided  with  lymph  vessels^  for  they  have  is- 
jdcted  in  them  a  minute-  net- 
work, consisting  in  part  of 
polygonal  meshes,  and  in  part 
of  vessels  running  longitudin* 
ally  and  parallel  to  the  con- 
nective tissue  bundles,  and 
the  walls  of  these  vessels  were 
formed  of  endothelial  cells. 
Recklitaghausen    and    others 

have  recenUy  describe^ .  cor-  '^'„'j-*Sf^,S^tK.;'f : 
puscle&in  the  connective  tissue 
which  resemble  in  size  and 
appearance  the  white  cor- 
puscles of  the  blood  and 
lymph.  These  corpuscles  are  believed  to  move  about  in 
the  juice  canals  already  referred  to,  and  it  is'possiblc  \La 
Uiey  may  have  migrated  into  the  tissue  through  the  w^ 
of  its  nutrient  blood- vessels. 

The  vascularity  of  the  connective  tissue  varies  in  dlfsr* 
ent  localities.  The  periosteum  and  perichondriunl  are  tc,7 
vascular;  but  their  numerous  vessels  are  concerned  in  <yt 
nutrition  not  merely  of  these  fibrous  membranes,  bet  ci 
the  bone  and  cartilage  which  they  invest  The  aheath  cf 
connective  tissue  wluch  invests  a  tendon  is  moce  vascd^ 
than  the  substance  of  the  tendon  itself.  As  a  rule,  it  nu.r 
be  stated  that  the  fibrous  connective  tissues  are  not  higl  i; 
vascular,  and  that  the  nutritive  changes  which'take  place  b 
them  after  their  growth  is  completed  are  not  very  actrre. 

The  mode  of  development  of  the  connective  tissue  bij  > 
been  much  discussed  by  anatomists,. and  various  views  hare  = 
been  advanced  as  to  the  changes  which  lead  to  its  pro- : ' 
duction.     It  is  now,  however,  generally  admitted  thax  i: 
arises  from  the  embryonic  cells  by  a  special  morphologir^ 
and  chemical  differentiation  of  their  protoplasm,  but  the 
degree  to  which  this  diff'crcntiation  may  proceed  varies  witii 
the  x>articular  form  of  the  texture.     In  the  neuroglia  the 
tissue  is  apparently  a  simple  nucleated  protoplasm.  In  the 
retiform  connective  tissue  the  cells  have  assumed  a  stellat  i 
shape,  and  their  branches  anastomose.     In  the  gelatirciis 
and  fibrous  forms  an  intercellular  matrix  is  extensively  pre- 
duced,  and  exhibits  aiiifl'erentiation  into  fibr^     In  these 
last-named  forms,  which,  are  the  most  characteristic  van j> 
tics  of  the  tissue,  the  cells  of  the  embryo  change  their  f  I'm:, 


cliar«ct«ristie  fuslforni  txxixx.'^ 
A  capiUsry  Mood-vcsid  crosica  '•: 
fiinirc»  Azul  near  it  are  sereTal  ^  :  i 
cor{Mucles  wbk-h  hare  pno»^ 
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and  assume  a  fusiform »  caudate,  or  stellate  shape ;  and, 
subsequeutly  a  delicate  fibrillatcd  structure  appears  between 
tbcm,  which  assumes  the  characters  of  the  bundles  of 
white  fibrous  tissue,  and  by  separating  the  cells  from  each 
other  forms  the  fibrous  intercellular  matrix. «  It  has  been 
much  disputed  whether  these  white  fibres  take  their  rise 
immediately  from  the  peripheral  portion  of  the  cells  by  a 
direct  differentiation  of  their  protoplasm,  or  whether  this 
protoplasm^l^  not  in  the  first  instance  converted  into  a 
homogeneous  matrix  in  which  the  fibrous  differentiation^ 
then  occurs.  There  can  be  no  doubt  that  the  fibres  ai*e 
formed  by  a  metamorphosis  of  the  protoplasm  of  the  cells ; 
whether  the  metamorphosis  takes  place  directly,  or  through 
the  intermediate  stage  of  a  homogeneous  matrix,  is  a 
secondary  question,  and  in  all  probability  both  modes  of 
conversion  take  place  at  different  times  and  in  different 
localitiea  As  the  differentiation  into  fibres  progresses,  the 
tissue  becomes  firmer  and  tougher,  and  the  proportion  of 
the  cellular  to  the  fibrous  element  diminishes.  Hence,  say 
in  a  young  tendon,  the  rows  of  connective  tissue  cells  are 
not  only  closer  together,  but  are  much  more  readily  seen 
than  in  an  adult  tendon,  in  which  the  increased  production 
of  fibres  obscures  the  cellular  element. 

The-  mode  of  origin  of  the  yellow  elastic  fibres  has  also 
been  much  discussed.  At  one  time  it  was  believed  that 
they  were  derived  from  nuclei,  and  on  this  supposition  they 
were  named  nuclear  ^bres.  But  from  more  recent  observa- 
tions there  is  reason  to  believe  that  they  are  produced,  Lke 
the  white  fibres,  by  a  special  diffcrei^tiation  of  the  proto- 
plasm of  the  embryonic  cells,  or  of  a  homogeneous  matrix 
iierived  from  that  protoplasm.  In  such  localities  as  the 
ligamentum  nucha?,  where  the  fibres  are  both  large  and 
muncrous/  the  whole  of  the  cell  protoplasm  appears  to 
become  converted  into  elastic  tissue.  In  tendons,  and  those 
parts  where  these  fibres  are  slender  and  scanty,  and  coil 
round  the  bundles  of  white  fibrous  tissue,  they  apparently 
arise  from  a  ditTerentiation  of  the  protoplasm  on  the  sur- 
face only  of  the  formative  embryonic  cells. 

Adipose  Tissue. — The  adipose  or  fatty  tissue  varies  in 
its  amount  in  different  individuals.  It  is  especially  found 
m  the  marrow  of  the  bones;  as  a  layer  beneath  the  skin, 
dilTcring  in  thickness  in  different  individuals;  and  collected 
in  the  cavity  of  the  abdomen  in  the  folds  of  peritoneum, 
known  as  the  mesentery  and  omenta,  in  which,  and  indeed 
m  the  other  localities  where  it  occurs,  it  is  intimately 
associated  with  the  connective  tissue.  It  consists  of  cells, 
which  vary  in  size  from  ^Ji^tK  to  ^i-^th. 
inch,  usually  ovoid  or  spherical  in  form, 
though  when  collected  into  masses  they 
naay  be  laterally  compressed.  These  cells 
are  sometimes  isolated,  though  most 
usually  arranged  m'  rows  or  clusters  to 
form  lobules  of  fat.  The  number  of  cells 
in  a  given  lobule  varies  with  the  size 
of  the  lobule. .  The  distinctive  contents 
of  these  celb  is  a  minute  drop  of  oil, 
which,  when  examined  by  transmitted 
light,  presents  a  bright  appearance;  but 
when  seen  by  reflected  Hght,  looks,  as, *^'««,-/;^,«"r"** 
Monro  primus  described  it  long  ago,  like 
a  cluster  of  pearls.  Each  fat  cell  possesses  a  distinct  wall,  as 
can  be  readily  demonstrated  by  digesting  these  cells  in  ether, 
when  the  oU  is  dissolved  out  and  the  membranous  wall 
remains.  The  nucleus  of  the  fat  cell  is  more  difficult  to 
demonstrate,  and  when  seen  is  found  attached  to  the  inner 
surface  of  the  cell  wall  In  the  fat  of  old  persons,  and  in 
specimens  of  this  tissue  which  have  "been  removed  from 
the  body  for  a  length  of  time,  a  stellate  group  of  acicular 
crystals  is  not  unfrequently  to  be  seen  in  the  interior  of 
the  cell,  which  consists  either  of  margarin  or  margaric 


acid,  one  of  the  constituents  of  human  fat.  The  lobules 
of  fat  cells  are  included  between  bundles  of  the  areolar 
variety  of  connective  tissue,  which  form  their  supporting 
framework.  But  in  addition,  they  are  more  or  less  per- 
fectly surrounded  by  a  network  of  capillary  vessels,  which 
not  only  serves  to  convey  to  them  blood  for  their  nutrition, 
but  aids  in  retaining  them  in  position^ 

The  close  anatomical  relation  between  the  adipose  and  the 
connectife  tissue  points  to  a  genetic  relationship  between 
theuL  It  has  now  been  ascertained  that  the  fii-st  stage  in 
the  formation  of  a  fat  cell  consists  in  the  appearance  of 
extremely  minute  drops  of  oil  in  the  protoplasm  of  the  con 
nectivc  tissue  corpuscles  of  the  part ,  as  these  run  together 
larger  drops  are  produced,  a  cell  wall  at  the  same  time 
differentiates  from  the  peripheral  part  of  the  protoplasm, 
and  as  the  cell  becomes  distended  with  oil,  by  the  conver- 
sion into  fat  of  its  substance,  it  swells  out  into  a  spherical 
or  ovoid  cell  Klein  has  recently  shown  that  the  fatty 
tissue  of  the  omentum  and  mesentery  is  formed  by  the 
production  of  oil  drops  within  the  branched  cells,  which 
form  the  reticular  tissue  that  supports  the  lymphoid  cells 
found  80  abundantly  between  these  folds  of  peritoneum.     ' 

Pigmentary  Tissue. — ^In  some  parts  of  the  body  a  Pigment, 
yellow,  brown,  or  black  pigment  is  found  in  the  interior  of 
cells,  which  gives  to  the  tissue  and  organ  a  characteristic 
colour.  In  the  coloured  races  of  mankind,  and  in  certain 
parts  of  the  body  of  the  white  races,  pigment  is  produced 
in  the  cells  of^  the  cuticle  or  epidermis,  more  especially  in 
the  cells  of  the  deeper  strata  or  rete  Malpighi.  In  the  con- 
nective  ti^ue  corpuscles,  also,  more  especially  in  the  dermis 
of  fish,  am^^bia,  and  reptiles,  pigment  is  found  in  con- 
siderable abundance.  The  choroid  coat  of  the  eyeball  owes 
its  dark  brown  or  black  colour  to  the  presence  of  pigment 
in  the  interior  of  the  c^lls.  The 
pigment  cells  of  the  choroid  are 
usually  polyhedrons,  5  or  Csidcd, 
and  are  arranged  to  form  a  mosaic 

pattern.  In  the  centre  is  a  nu-  f«o-  ^  — oroup  of  e-sidcd  chor 
cleus,  and  the  cell  substance  b  o»dai  ^igmcii «  s. 

occupied  by  numbers  of  minute  brown  granules.  In  the 
connective  tissue  on  the  outer  surface 
of  the  choroid,  the  pigment  is  contained 
in  stellate  cells.  In.  the  skin  of  fishes 
and  amphibia,  the  stellate  pi'^ent  cells 
branch  and  subdivide  so  as  to  form  highly 
complex  patterns,  and  the  cells  are  crowd- 
ed with  brown  or  yellow  granules.  The 
production  of  pigment,  eit}ier  in  the  in- 
terior of  epidermal  cells,  in  the  poly- 
hedral cells  pf  the  choroid,  or  in  the 
stellate  connective  tissue  corpuscles,  is 
owing  to  a  special  metamorphosis  or  dif-  p^^  4i._sieii«e  pI|^ 
ferentiation  of  the  protoplasm  substance    mem  o:ii»  from  tii« 

of  these  cells.  .kin  ol  a  codfl.h. 

Caetilaginous  TissA— By  the,  term  -cartilage,  or  CarllUge. 
cartilaginous  tissue,  is  meant  a  group  of  tissues  "which,  , 
though  usually  found  in  the  form  of  plates  or  bars,  yet 
differ  in  various  aspects  from  each  other,  both  in  naked  eye 
and  microscopic  characters.  They  agree,  however,  in 
forming  solid  textures,  opaque  when  seen  in  mass,  but, 
in  thin  slices,  translucent,  pearly,  or  bluish  white,  firm  in 
consistence,  but  easily  cut  with  a  knife,  endowed  with 
considerable  elasticity,  and  yielding  chondrine  on  boiling. 
Cartilage  is  of  greater  importance  in  the  foetus,  and  in  the 
immature  condition  of  the  body  than  in  the  adult,  for  in 
early  life  the  bones  are  in  a  great  measure  formed  of  it 
As  development  and  growth  preceed,  a  considerable  pro- . 
portion  of  the  cartilage  becomes  converted  into  bone,  and 
is  called,  therefore,  temporary  cartilage,  whilst  the  remain- 
ing portion  continues  as  cartilage  throughout  hfe,  and  is 


852 


ANATOMY 


termed  pervianent.    Tho  following  varieties  of  cartilage, 
based  on  modificauons  in  structure  and  appearance,  may  be 

recognised 


Cellular  cartilag 


Celb  with  matrix  substazic«. 


Matrix  homogeneous. 
(Hyaline  cartilage.) 


Matrix  fibrous. 
(Fibro:cartilage.) 


White  fibro-cartilage.         Yellow  fibro-cartilage. 

The  Cellular  or  ParencHymalous  Cartilage  does  not  exist 
in  the  adult  human  body.  It  occurs,  howcYer,  in  the 
human  embryo,  in  the  embryos  of  all  the  vertebrata,  and 
in  the  larval  stage  of  development  of  the  tunicata,  as  the 
blender  rod  named  chorda  dorsalis  or  notochord.  In  all 
the  higher  vertebrata  the  chorda  dorsalis  disappears  aa 
development  advances,  but  in  the  lower  vertebrates  it  per- 
sists throughout  life  as  a  more  or  less 'perfect  structure.  In 
the  lamprey  and  myxine  it  forms  a  continuous  rod  in  the 
vertebral  region.  In  fish  gene- 
rally,- but  more  especially  in  the 
cartilaginous  group,  it  forms  a 
jelly-like  mass,  occupying-  the 
concavities  between  the  bodies 
of  the  vertebrae.  .The  cells  lie 
in  contact,  with  each  other. 
They  are  comparatively  large  in 
size,  are  sometimes  roynded,  but 
more  usually  compressed  late  ^  ^*'iJJ(tSLump?ey?****'* 
rally.    The  nucleus  is  often  very 

distinct,  though  at  other  times  more  difficult  to  detect, 
and  the  cell  wall  b^eU  marked.  Sometimes  alitjble  inter- 
cellular substance  is  found.  By  some  anatomists  the  chorda 
dorsalis  is  regarded  as  a  variety  ol  connective  tissue,  and 
not  of 'cartilage*  ? 

The  cartilaginous  framework  of  the  ear  of  some  small 
mammals — as. the  mouse,  the  bat,  and  the  rat — is  formed  of 
cellular  cartilage,  the  cells  of  which 
are  smaller  in  size  than  those  of  the 
chorda  dorsalis,  irregularly  poly- 
gonal, and  closely  packed  together 
60  as  to  form  a  solid  tissue. 

The  Hyaline  Cartilage  consists 
of  cells  imbedded  in  a  pellucid  or 
hyaline  matrix,  which,  under  some 
conditions,  .however,  may  assume  '''SoSt frJmtork^VlSi'\?^ 
a  dimly  granulated  appearance.  The  ofthemoui^ 
xiphoid  and  costal  cartilages,  the  encrusting  cartilages  at 
the  articular  ends  of  the  bonea,  the  cartilages  of  the  noso, 
those  of  the  windpipe,  except 
the  epiglottis  and  cornicula- 
laryngis,  belong  to  this  var- 
iety, as  also  tho  temporary  car- 
tilages. In  hyaline  cartilunl 
the  cells  are  ovoid  or  pok 
gonal,  or  even  fusiform,  and 
sometimes  flattened,  the  flat- 
tened form  of  cell  being 
found  next  the  surface  of  the 
cartilage.  They  lie  singly,  or  in  groups  of  two,  or  three, 
or  four ;  sometimes  they  are  arranged  in  linear  series,  at 
other  times  they  are  irregularly  grouped  together.  The  cell 
contiMits  are  dimly  granular,  with  a  well-defined  nucleus 
containing  a  nucleolus.  Not  unfrequently  two  or  more 
nuclei  arc  present  in  a  cell  j  and  in  old  cartilage  the  con- 
tents are  often  coarsely  granular,  or  even  infiltrated  with 
drops  of  oil.  Hcidenhain  has  shown  that  powerful  induc- 
tion shocks  cause  contraction  of  the  protoplasm  of  the  cells 
towards  the  central  nucleus.  The  cells  lie  in  cavities  in 
the  matilx  substance,  and  the  part  of  the  matrix  which 
onus  the  immediate  wall  of   the  hollow  is  named  the 


Fio.  47.— Hyaline  coital  cartilage. 


48.— Verllc«l  %^  c 
throagh  aa  ercr.;t'-.£ 
cartilaice.  A.  t^<^  ^  '* 
on  vtviclk  tbe  car<.k£« 
reaU. 
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capsule  of  the  cell    Two  or  more  cells  may  sometimes  li« 
in  the  same  hollow. 

The  matrix  of  hyaline  cartilage  Is  usually  hanogeneoai 
In  some  animals  the  matrix  appears  to  have  a  concentne 
arrangement  around  the  ceUs;  and  RoUett  has  stated  thAt 
by  the  use  of  dilute  sulphuric  acid  or  chioinic  acid  the 
matrix  may  be  made  to  split  up  into  concentric  layen. 
Sometimes  the  matrix  appt«u«  granulated,  a  change  which 
is  veiy  apt  to  occur  in  sections  of  cartHage  which  hive 
been  removed  for  some  time  from  the  body.  In  the  costal 
cartilages  of  old  persons  the  matrix  becomes  fibrous;  and 
it  is  by  no  means  uncommon  to  find  in  advanced  age  these 
bars  of  cartilage  converted  into  bona 

In  the  articular  or  encrusting  cartilages  the  anangemcnt 
of  the  cells  is  quite  distinctive.  1/  a  vertical  nccti&n  k 
made  through  a  plate  of  this  carti- 
lage^ the  cells  next  the  bone  are 
seen  to  be  arranged  in  parallel  rows 
perpendicular  to  the  surface  of  the 
bone  on  which  the' cartilage  rests; 
the  cells  are  smaller  than  those  of  the 
costal  cartilage,  oblong  in  form,  and 
the  adjacent  rows  are  separated  by 
intermediate  hyaline  matrix.  Near 
the  free  surface  of  the  cartilage  the 
cells  are  flattened,  placed  pandlel  to 
the  plane  of  the  §urface,  and  so 
closely  packed  together- that  the 
proportion  of  matrix  is  much  re- 
duced. Jn  the  intermediate  parts 
of  the  cartilage  the  ceils  lie  irregularly  in  the  matrix,  ar.l 
are  rounded  in  form.  It  was-  from  the  study  of  th;^ 
changes  which  take  place  in  articular  cartilage  in  dis^a5e 
that  Qoodsir  was  enabled  to  establish  the  production  d 
.new  eells  by  the  multiplication  of  the  normal  pre-exiitir'g 
cells  of  the  cartilage^ — an  observation  which  formed  ilf 
Starting-point  of  the  modem  doctrine  of  cellular  pathology. 

Fibr(xartilages  are.  divided  into  white  and  yelloir. 
White  fibro-cartilage  may  form,  the  conqecting  mediLQ 
between  the  articular  surfaces  of  an  r 
amphiarthrodial  joint,  as  in  the  inter-  | 
vertebral  discs;  or  it  may  form  plates  in  |f\ jr*^ 
the  interior  of  joints,  as  in  the  semi-^  r^-^#  \ 
lunar  cartilages  of  the  knee  and  other 
meMsci  in  diarthrodial  joints;  or  it  may 
extend  around  the  margin  of  the  socket 
of  a  joint,  as  in  the  cotyloid  ligament  of 
the  hip;  or  it  may  invest  the  surfaces  of 
bones  over  which  tendons'lutve  to  play, 
as  where  the  tendons  of  the  peronei 
muscles  pl(>y  in  the  groove  on  the  back 
of  the  external  malleolus.  In  the  intervertebral  dL-:3, 
which  give  the  best  illustrations  of  the  structure  of  wkfe 
fibro-cartilage,  the  cells  are  ovoid  in  form  and  di^tira::!; 
nucleated.  Sometimes  two  or  three  are  grouped  togcthrr, 
but  not  unfrequently  they  occur  singly.  They  are  s. pi- 
rated fiom  each  other  by  short  fibres.  In  these  di^cs  tb^ 
fibrous  matrix  is  always  stronger  and  more  distinct  in  tie 
peripheral  than  in  the  <^nt  ral  part  The  other  forms  of  wit: 
fibro-cartilage  are  transitional  between  the  true  carti'sj 
and  connective  tissue,.!.^.,  the  cells  possess  the  charactu'- 
of  cartilage  cells,  whilst  the  fibrous  matrix  approximates  u 
the  matrix  of  the  connective  tissue. 

The  yellow  elastic  fibro-cartilagcs  are  the  epiglotli?,  thi 
cornicula  laryngis,  the  cartilaginous  framework  of  the  aur:* ' 
of  the  human  ear,  and  the  ears  of  mammalia  general  • 
and  the  cartilaginous  wall  of  the  Eustachian  tube.  1  ' 
cells  are  rounded  or  ovoid,  distinctly  nucleated,  and  usua'  > 
arranged  singly  or  in  pairs.  Tho  matrix  is  di^ian'/ 
fibrous;  tho  fibres,  which  form  a  close  interscdin^  net- 
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work,  branch  and  sometimes  anastomose.  They  resist  the 
action  of  acetic  acid  like  the  yellow  fibres  of  connective 
tissue;  and  Bonders  has  described  a  continuity  between 
them  and  the  elastic  fibres  of  the  connectiye  tissue,  which 
forms  the  inresting  perichondrium  of  this  form  of  cartilage. 
The  yellow  fibrocaxtilage  has  no  tendency  to  ossify. 

The  bars  and  plates  of  cartilage, — except  the  encnistin|^ 
hyaline  cartilages,  and  the  interarticular,  marginal,  and  in- 
vesting white  fibro-cartilages, — are  surrounded  by  a  fibrous 
membrane  or  peruJumdritmi,  In  the  adult  human  body 
cartilage  is  not  penetrated  by  blood-vessels,  but  is  nourished 
by  the  vessels  which  ramify  in  its  investing  perichondrium. 
In  the  foetus,  however,  and  in  the  large  masses  of  cartilage 
which  are  found  in  the  skeletons  ^of  the  cetacea  and  of  the 
cartilaginous  fishes,  the  cartilage  is  permeated  by  canals  in 
which  blood-vessels  ramify.  In  the  encrusting  cartilages, 
the  cartilage  is  nourished  by  the  blood-vessels  of  the 
synovial  membrane  of  the  joints  which,  in  the  case  of  the 
articular  cartilage,  form  a  vascular  rin^  around  its  margin ; 
and,  both  in  it  and  in  the  forms  of  white  fibro-cartilage 
that  do  not  possess  a  perichondrium,  by  the  vessels  of 
the  bone,  to  which  these  cartilages  are  as  a  rule  attached 
In  the  movable  joints,  after  the  child  has  begun  to  use  its 
limbs,  the  synovial  membrane  is  not  continued  over  the 
free  surface  of  the  articular  cartilag.e,  but  stops  at  its 
margin  along  the  line  of  the  vascular  ring.  In  the  foetus, 
however,  it  has  been  slated  that  both  blood-vessels  and 
'  synovial  membrane  are  prolonged  over  the  free  surface  of 
the  articular  cartilage, 
elop.  In  the  development  of  hyaline  cartilage  the  contents  of 
^  ^^  the  embryonic  cells  of  the  part,  where  the  cartilage  is  to  be 
^^^  produced,  become  clear,  and  a  cell  wall  differentiates  around 
the  exterior  of  the  cell.  The  nuclei  in  the  cells  divide  and 
subdivide,  so  that  a  multiplication  of  the  cells  by  endo- 
genous reproduction  takes  place.  Hyaline  matrix  sub- 
stance then  appears  between  the  ceUs,  and  is  concentrically 
arranged  around  them ;  it  is  believed  to  be  formed  by  a 
special  conversion  o(  successive  layers  of  the  cell  proto- 
plasm into  a  substance  which  yields  chonarine  on  boiling. 
The  fibro-cartilages,  both  white  and  yellow,  but  especially 
the  latter,  yield  but  little  chondrine  on  boiling,  for  the 
fibrous  matrix  of  the  y^hite  fibro-cartilage  ia  a  gelatine- 
yielding  substance,  like  the  white  fibres  of  connective 
tissue,  whilst  the  fibres  of  the  yellow  fibro-cartilage  partake 
of  the  nature  of  elastic  tissue.  The  fibro-cartilages,  there- 
fore, form  a  group  which  links  together  the  connective  and 
cartilaginous  tissues. 

Osseous  Tissue.— The  osseous  tissue,  or  bone,  is  that 
which  constitutes  the  hard  framework  of  the  skeletdn. 
Each  bone  consists  of  a  hard,  more  or  less  dense,  tough, 
and  but  slightly  elastic  material  The  elasticity  of  the 
bones  is  more  marked  in  young  than  in  adult  and  aged 
'  persons.  From  differences  in  their  external  configuration, 
bones  are  divided  into  long  or  cylindrical,  e.g.,  femur, 
short,  e.g.,  carpal  or  tarsal  bones;  flat  or  plate-like,  e.g., 
scapula;  irregular  bones,  e.g.,  vertebrae.  These  variations 
in  shape  do  not,  however,  involvoi  differences  either  in 
composition  or  minute  structure.  Bone  consists  chemically 
of  an  earthy  and  an  animal  substance  intimately  blended 
together.  The  earthy  matter  forms  about  two-thirds  of 
it,  and  consists  chiefly  of  phosphate  of  lime,  which,  from 
its  abundance  in  bone,  is  frequently  called  ''bone  earth." 
Carbonate  of  lime  and  a  small  proportion  of  soda  and 
magnesia  salts  are  also  present.  The  hardness  of  bone  is 
due  to  the  presence  of  the  earthy  matter.  The  animal 
matter  forms  the  remaining  third,  and  yields  gelatine  on 
boiling;  it  imparts  elasticity  and  toughness  to  the  bone, 
and  binds  together  the  particles  of  earthy  matter. 

Bone  presents  two  different  structural  characters  to  the 
naked  eye:    The  outer  part  of  a  bone  is  its  hardest  part, 


and  forms  a  dense  external  sheU,  technically  called  the 
compact  tisaite.  The  interior  of  a  bone  is  much  less  firm, 
and  is  made  up  of  thin  delicate  plate^  or  bars,  or  trabedea^ 
which  intersect  each  other  at  various  angles,  and  form  a 
lattice-like  arrangement,  technically  called  the  tpon^  or 
cancellated  tistue.  The  plates  and  bars  of  the  spongy 
tissue  are  continuous  with  the  inner  surfiuse  of  the  compact 
tissue.  In  the  long  bones  the  interiqr  of  the  shaft  is  hol- 
lowed into  a  canal,  named  the  meduUary  canal,  the  walla 
of  which  are  formed  by  the  compact  tissue,  and  the  can- 
cellated tissue  is  found  only  at  the  articular  ends  of  these 
bones;  the  thickness  of  the  compact  tissue  in  a  long  bone 
is  always  greater  at  the  centre  of  the  shaft  than  at  or  near 
the  articular  ends. 

If  the  outer  surface  of  the  compact  tissue  of  a  long  bone 
and  the  wall  of  the  medullary  canal  be  examined  with  a 
pocket  lens,  they  will  be  seen  to  be  riddled  by  multitudes 
of  minute  orifices,  which  are  the  mouths  of  minute  tubular 
passages  or  canals  that  traverse  the  compact  tissue.  These 
passages  are  named  Haversian  canals,  and  their  arrange- 
ment may  be  studied  by  making  thin  sections  through 
the  compact  tissue,  and  submitting  these  to  microscopic 
examination,  when  they  will  be  seen  to  pass  longitudinally 
or  very  obliquely  through  its  substance,  so  as  to  terminate 
by  rounded  orifices  either  on  its  outer  surface,  or  on  the 
inner  surface,  which  forms  the  wall  of  the  medullary  canal 
These  canals  are  connected  together  at  intervals  by  short 
transverse  of  oblique  canals.  Owing  to  these  communica- 
tions the  dense  osseous  tissue  is  permeated  by  an  anasto- 
mosing network  of  canals,  which,  as  they  contain  blood- 
vessels, may  be  named  vascular  canals.  These  canals  are 
circular  in  section,  and  vary  in  diameter 'from  about  7^7^^^ 
to  T^^th  inch.  They  not  un  frequently  are  dilated  at 
the  inner  end,  where  they  open  into  the  spaces  of  the 
cancellated  tissue.  The  compacttissue  of  all  bones  possesses 
a  system  of  canals  similar  to  those  found  in  the  long  bones, 
but  when  bone  occurs  in  the  form  of  very  thin  plates  the 
canals  may  be  absent  In  addition  to  the  Haversian  cansds, 
irregular  spaces,  named  Haversian  spaces  by  Tomes  and 
De  Morgan,  may  also  be  seen  in  sections  through  the  com- 
pact tissue.  They  are  met  with  not  only  in  young  but  in 
adult  bones,  and  are  regarded  as  produced  by  absorption 
of  the  bone  in  those  particular  localities.  In  thin  sections 
through  bone,  more  especially  when  the  Haversian  canals 
are  transversely  divided,  the  dense  tissue  or  matrix  of  the 
Ixme  which  surrounds  Uie  canals  is  seen  to  be  arranged  in 
concentric  rings,  as  if  it  were  built  up  of  a  series  of  lamdlae 
superimposed  on  each  other.  These  lamellae  do  not  at  all 
times  form  complete  circles,  and-  the  number  which  sur- 
round a  canal  may  vary  from  two  or  three  to  half  a  dozen; 
they  are  sometimes  called  the  Haversian  lamellae.  Other 
lamellae  lie  in  relation  to  the  periosteal  surface  of  the  bone, 
and  are  called  peripheral  lamellae ;  whilst  others  again  are, 
as  it  were,  intercalated  between  adjacent  Haversian  systems 
of  lamellae,  and  are  named  intermediate  or  interstitial  It 
has  been  pointed  out  by  Sharpcy  that  a  bone  lamella, 
after  the  earthy  matter  has  been  dissolved  out  by  the 
action  of  an  acid,  is  made  up  of  multitudes  of  fine  trans- 
parent fibres,  which  intersect  each  other  and  form  a  net- 
work. But  he  'has  further  shown  that  the  lamellae  are 
.  perforated  by  fibres,  or  bundles  of  fibres,  which  pass  through 
them  either  perpendicularly  or  obliquely,  so  as  to  bolt 
adjacent  lamellae  together.  With  a  little  care,  the  per- 
forating fibres  of  Sharpey  may  be  drawn  out  of  the  holes 
or  sockets  in  which  they  are  lodged. 

When  thin  sections  through  a  macerated  and  dried  bone 
are  examined  under  the  higher  powers  of  the  microscope, 
the  lamellated  matrix  is  seen  to  exhibit  a  very  peculiar 
appearance,  which  is  characteristic  of  the  osseous  tissue. 
&tween   the   surfaces   of   adjacent   lamelhe   irregularly 
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elongated  spaces,  called  lacuna,  are  to  be  seen  iu  con-, 
siderable  numbers;  tkese  lacunae,  like  the  lamellsa  be- 
twecu  which  they  are  situated,  have  a  ooncentric  arrange- 
ment around  the  Haversian  canals.  The  lacunx,  the 
lameliaa,  and  the  Uaver- 
siao  csjial  which  they 
surround,  are  sometimes 
named  a  Haversian  sys- 
tem. From  the  ends  and 
sides  of  any  one  of  these 
lacunas  very  minute 
branching  caxials,  termed 

COJia/uaz/i.Droceed.which  ^^  ao-— Tr«iwver»e  Mctkn  ibrough  the  conn 

penetrate  tnelameilx  and  Ha?ersua  canmia,  iaimUi^  ucuub,  msa 
anastomose  with  the  «n^cuu  m  thown. 
canalicuLi  proceeding  from  adjacent  lacunae,  whilst  the 
canaliculi,  springing  from  the  sides  of  those  lacunae  which 
lie  nearest  to  Uie  Haversian  canal^  open  on  the  wall 
of  the  canal  itaell  The  lacunas  liLverage  in  length 
fg^f^th  inchy  and  their  transrerse  diameter  is  ali^ut 
jgi^^th  inch ;  the  eanalicoli  vary  from  TT^TTth  to  riririr^ 
Inch  in  diameter.  When  examined  in  a  dried  bone  by 
transmitted  light,  the  lacunae  look  like  solid,  black  bodies, 
and  the  canaliouli  seem  to  be' processes  branching  off  from 
them,  heuce  they  were  erroneously  called  by  the  earlier 
observers  bone-corpuscles.  But  if  a  little  turpentine  be 
added  to  the  section,  the  fluid  didphces  the  air  which 
the  lacunas  and  canaliculi  contain  in  the  dried  bone, 
renders  the  part  more  transparent,  and  affords  a  satisfac- 
tory demonstration  that  they  are,  in  a  macerated  and  dry 
bone,  not  solid  bodies,  but  a  minute  svstem  of  spaces  and 
anastomo^sing  little  canals;  and  that  aJl  thoM  which  lie  in 
the  same  Haversii^  system  not  only  freely  coiumunicai^ 
with  each  other,  but,  either  directly  or  indirectly,  with  the 
Haversian  canal  w*hich  they  surround. 

But  a  macerated  and  dried  bone,  such  as  one  sees  in 
museums  and  in  articulated  skeletons,  and  the  structure  of 
which  has  just  been  described,  is 
a  bone  which  has  been  deprived 
of  several  soft  tissues  by  the  pro- 
cess of  putrefaction,  which  tis- 
sues are  of  the  utmost  importance 
In  the  economy  of  the  bone  in  the 
living  animal  A  living  bone  b  ^^ 
a  complex  organ,  and  aniacerated  ^^ 
bone  is  only  the  skeleton  of  a  ^^^  ,,.  _  Lo«g«o<h«ai   .^ctio. 

living    Done.       It    is    essential,     Ihranch  the  eompact  iiuae  of  • 

therefore,  in  studying  the  struc  J?1^.^«2J"?;;nr';hJr;:S'- 
turo  of  bone,  that  the  attention  o**"*"  p.  tato  the  BaveruM 
should  not  be  limited  to  the  ap-  ""*** " 
pearances  presented  by  the  macerated  bone,  but  that  the 
urrangement  and  structure  of  its  soft  tissues  should  be  con- 
sidered. The  soft  tissues  of  a  bone  are  the  periosteum  and 
its  prolongations,  the  marrow, 
the  minute  masses  of  nucleated 
protoplasm  which  occupy  the 
lacunae  of  the  bone,  the  blood  and 
fymph  vesseb,  and  the  nerves. 
The  Periosteum  is  a  strong 
fibrous  membrane  which  invests 
all  the  exterior  of  a  bone,  except 
where  the  encrusting  cartilage 
is  continuous  with  its  articular  -     .^    c    .     .       v   .      ^ 

An/I       T*  :- ^    uj-    -J    J  •         .         ^*0-  W- Section   rnrnngh  the  peri- 
ena      it  is  SUOaiVlded  mtO  two     osteum  end   eornpe^t   n>»ue  o(   e 

Joang  bone.  S  P,  euperfldal  flbruaa 
tjrer  of  peno«teuin:  O  P.  d<rrpei 
celluler  layer  prolonged  into  H  M 

Of  connective  tissue,  which  d'e^    l\Urjf  tSe'^li^ie^rtJirin'g. 
cussate    with    each   other   in    '^""^ 
various   directions,    and    amidst    which    a    network    of 
small   blood-vessels    is  freely  distributed   prior   to   tbeir 


layers:  a,  a  firm  external  fibrous 
layer,    consisting   of    bundles 


passage  into  the  Havci^ian  caoaU;  6,  a  aofter  internal 
layer,  which  is  especially  well  maiked  in  young  growicg 
bones.  This  soft  layer  partly  consists  of  very  delicate 
connective  tissue,  in  which  rounded  or  oval  cells  are  found, 
which  give  off  slender  processes  at  various  points  of  their 
peripheiy,  and  partly  of  larger  granular  cells,  which  lie 
next  the  bone  itself.  Process^  of  the  soft  inna  layer  are 
'prolonged  into  the  Haversian  canals,  in  which,  as  Goodsir 
pointed  out,  a  layer  of  cellular  substance  lies  between  the 
wall  of  the  canal  and  its  contained  blood-vessel,  so  that 
these  canals  are  not,  as  in  macerated  bones,  empty  passages, 
but  are  filled  up  by  the  blood-vessels  and  the  (^ular  layer. 

The  Marrow  occupies  the  medullaiy  canal  of  a  Ic^ 
bone  and  the  spaces  in  the  cancellated  tissae  of  boses 
generally.  It  occura  in  two  forms,  red  and  yellow 
marrow.  Red  marrow  is  found  in  the  bones  of  the  fostiL' 
general^,  and  in  the  cancelli  of  the  plate-like,  ^ort,  21A 
irregular  bones  at  a  more  advanced  period.  It  con^iiti 
principally  of  large  many-nucleated  masses  of  protophsia, 
the  myeloid  cells  of  KoUiker  and  Eobin,  lying  in  a  ren 
delicate  areolar  tissue,  and  supplied  by  a  network  d 
capillary  blood-vessels.  It  contains  little  or  no  fat.  Yel- 
low marrow,  again,  is  composed  of  fat  cells  lying  in  a 
delicate  areolar  tissue  with  accompanying  blobd-vessels 
The  areolar  tissue,  which  supports  the  martovr  cells,  liLfs 
the  medullary  canal  and  cancelli,  and  is  named  the  medul- 
lary membrane,  or  the  endosteum. 

In  the  fresh  bone  the  lacums  are  not  empty  ^oces  as  in 
the  macerated  bone.  They  are  filled  up  by  nudeated  dcir>ps 
of  protoplasm,  and  are  therefore,  as  Goodsir  was  the  fir^ 
to  show,  the  seats  of  little  masses  of  nudeated  cells,  vhidi 
cdls  are  the  true  bon6<orpu9cUi,  The  protoplasm  of  thete 
cells  is  apparently  prolonged  into  the  canaliculi  EezKe 
the  hard  part  of  tbe  osseous  texture  has  within  it  a  systfm 
of  nucleated  cells,  some  of  which  occupy  the  lacunae  ai^i 
canaliculi,  while  others  form  a  lining  to  the  Haversian  cacak 

The  blood-vessels  of  a  bone  are  abundant  It  receivca 
its  arteries  part^  from  the  small  arteries  which  tami/y  b 
the  perjgsteum,  the  fine  branches  of  which  enter  tie 
Haversian  canals,  and  form  within  them  an  anastomosing 
network  of  capillaries;  partly  through  a  special  arterr 
which  enters  the  nutrient  canal  in  the  bone,  to  be  distr.- 
buted  chiefly  to  the  marrow;  portly  through  small  arterirs 
which  enter  openings  in  the  compact  tissue  near  tie 
articular  extremitiea.  The  veins  of  bones  are  also  abci.- 
dant  In  the  cancellated  tissue  they  are  large,  and  lears 
the  interior  of  the  bone  partly  through  foramina  situacci 
near  the  articular  ends,  and  partly  by  a  vein  which  accoiL 
panics  the  artery  that  traverses  the  nutrient  canal.  In 
the  plate-like  bones  of  the  skull  the  veins  lie  in  distm:: 
channels  in  the  diploS,  and  in  the  bodies  of  the  Tertebrs 
the  veins  pass  out  through  large  holes  in  the  postencf 
surface.  Bones  possess  lymph-vessels,  but  their  extict 
mode  of  arrangement  has  not  yet  been  ascertained.  Filc 
nerves  have  been  traced  into  bones  accompanying  tht 
arteries  which  enter  the  nutrient  and  Haversian  can& 

It  is  clear,  therefore,  that  a  bone,  hard  and  ders>: 
though  its  texture  ^eems  to  be,  is  yet  hollowed  out  b> 
spaces,  passages,  and  canals  which,  under  the  severii 
names  of  medullary  canal,  canceUated  spaces,  nutrirri 
canal,  EEaversian  canals,  Haversian  spaces,  lacunae,  aid 
canaliculi,  are  occupied  by  blood-vessels  or  other  soft  tis- 
sues. By  the  penetration  of  blood-vessels  into  the  bonv. 
blood  is  conveyed  not  only  to  the  medulla,  but  into  iie 
very  substance  even  of  the  compact  tissue ;  and  there  g.t, 
be  no  doubt  that  the  nudeated  masses  of  protoplasm  whirl 
occupy  the  lacunae  and  canaliculi,  and  line  the  Havef?:.:a 
canals,  are,  as  Goodsir  long  ago  pointed  out,  centres  cm- 
cerned  in  the  nutrition  of  the  matrix  substance  of  t-^ 
bona   in   their  immediate   neighbourhood.     Tliese  oel^ 
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together  with  the  periosteoin,  the  medulla,  and  their  blood- 
vessels, are  active  agents  in  the  development,  growth,  and 
nutrition  of  the  osseous  tissue. 
fvelop  In  the  description  ol  the  development  of  the  skeleton, 
^^  ^^  it  was  stated  that  the  bones  are  formed  by  ossification  in 
cartilage  and  fibrous  membrane,  so  that  bones  are  ^pro- 
duced by  secondary  changes  in  a  pre-existing  material. 
The  mode  of  production  of  the  osseous  tissue  in  the  car- 
tilaginous and  fibrous  tissues  will  now  be  considered,  and 
it  should  be  clearly  understood  at  the  outset  that,  in  nermal 
ossification,  bone  is  not  formed  by  a  mere  calcification  of 
the  matrix  of  the  pre-existing  tissue,  and  a  conversion  of 
the  cartilage  or  connective  tissue  .corpuscles  into  bono 
corpuscles;  but,  aa  the  researches  of  Sharpey,  Bruch, 
H.  Miiller,  Lov^n,  and  Qegenbaur  have  made  known,  is 
due  to  a  development  of  new  corpuscles,  which  Gegenbaur 
has  named  osUo-blasts,  accompanied  by  an  abundant  forma- 
tion of  blood-vessels. 

When  the  process  of  ossification  in  temporary  cartilage 
begins,  athange  takes  place  in  the  arrangement  of  its  cells 
at  the  centre,  or  point,  or  nucleus  of  ossification.  The  cells, 
instead  of  preserving  their  irregularly  scattered  arrange- 
ment in  the  matrix,  are  now  collected  into  longitudinal 
parallel  rows,  not  unlike  what  was  described  in  a  previous 
section,  in  the  deeper  cells  of  encrusting  (iartilage.  In  each 
row  the  cells  lie  with  their  long  axes  transverse,  and 
apparently  Ynultiply  by  a  process  of  fission.  The  cells  at 
the  end  of  the  rows  which  lie  nearest  the  centre  of  ossific 
change  swell  out  and  become  more  rounded.  Calcification 
of  the  matrix  substance,  which  separates  not  only  the 
parallel  rows  of  cells,  but  also  the  cells  in  the  same  row, 
from  each  other,  then  takes  place,  which  calcification  in- 
cludes also  the  capsules  of  the  cartilage  cells.  A  general 
opacity  of  the  cartilage  is  the  result  of  this  calcification, 
aiid  the  further  progress  of  ossification  is  rendered  obscure. 
It  is  necessary,  therefore,  to  dissolve  out  by  an  add  the 
calcareous  matter,  in  order  to  follow  the  steps  of  the  procesa 

Spaces  or  canals  now  form  in  the  ossifying  cartilage, 
into  which  blood-vessels,  continuous  with  the  vessels  of 
the  perichondrium,  are  prolonged.  These  spaces  are  lined 
by  concentric  layers  of  small  rounded  cells,  not  unlike  lym- 
phoid cells  in  size  and  appearance,  and  form  the  meduUary 
spacfs  of  foet&l  cartilage,  whilst  the  cells  and  blood-vessels 
form  the  medulla.  Respecting  the  source  of  origin  of 
the  cells  of  this  medulla,  there  have  been  difficulties  in 
arriving  at  a  correct  conclusion.  Some  have  believed 
them  to  be  descended  from  the  cartilage  cells,  though  no 
demonstration  of  their  derivation  from  this  source  has 
ever  been  obtained.  Henke  conceived  that  they  might  be 
blood  corpuscles  migrated  from  the  blood-vessels  within 
the  spaces.  But  the  recent  observations  of  Stieda  seem 
satisfactorily  to  show  that  the  layers  of  medulla  cells  are 
continuous  with  similar  layers  beneath  the  perichondrium, 
which  layers  are  prolonged  along  with  the  blood-vessels  into 
the  medullary  spanes  as  they  form  in  the  ossifying  cartil- 
age. But,  whatever  be  their  derivation,  there  can  be  no 
doubt  that  these  cells  undergo  certain  modifications  which 
are  of  the  utmost  importance  in  the  further  stages  of  the 
ossific  process.  A  f^w  become  elongated  into  fusiform  or 
stellate  corpuscles,  like  those  of  connective  tissue ;  others 
have  oil  drops  forming  in  their  interiot,  and  become  the 
cells  of  yel^w  marrow ;  others  become!  the  corpuscles  of 
red  marrow  ;  others,  again,  which  form  the  osteo-blasts, 
properly  so-called,  are  the  direct  agents  in  the  production 
of  the  osseous  tissue  itself. 

The  formation  of  the  medullary  spaces  in  cartilage  is 
owing  to  an  absorption  of  the  calcified  cartilaginous  tissue. 
KoUiker  points  out  that  the  absorption  is  effected  through 
the  agency  of  colossal,  man^-nucleated  cells  (myeloplaxes), 
which  he  belicvcsrto  be  derived  from  the  osteo-blastic  cells 


of  the  medulla  already  described,  so  that  a  destruction  of 
the  calcified  cartilage  precedes  the  formation  of  the  proper 
osseous  tissue.  As  the  absorption  of  the  cartilage  goes  on, 
an  irregular  series  of  medullary  spaces  communicating 
more  or  less  freely  with  each  other  is  produced.  But 
along  with  the  destructive  changes  in  the  cartilage  the  pro- 
duction of  the  new  osseous  tissue  takes  place.  Certain  of 
the  oeUs  of  the  medulla  are  arranged  in  layers  around  the 
walls  of  the  medullary  spaces,  and  undergo  an  important 
change  both  in  composition  and  shape.  They  become 
granular,  their  protoplasm  hardens  from  the  periphery 
towards  the  nucleated  centre  of  the  cell,  so  as  to  give 
origin  to  the  dense  matrix  substance  of  a  bone  lamella , 
l>ut  the  nucleus,  and  the  protoplasm  immediately  investing 
it,    do    not    harden,  itsSg^^v-i^  'i 

—they      form       the   ^Z '  .^fJ^^^MtAx4^  i. 
soft   contents  of   the 
lacunae  and  canaliculi 
A    second     layer    of 
osteo-blastic    medulla 
cells      then       passes  ^ 
through     a     similar 
metamorphosis,     and 
a   second  -lamella    is  '^ 
formed.     By  a  repeti-  '^ 
tion  of    this    process 
around   the   walls   of 
the  several  medullary 
spaces,  the  lamellae  of  > 

the  bone  are  produced.  ^^  6,»sect,o„  through  a  (ortal  bone  id  inutrtu 

Hence  it  would  appear  tu  dr.Telopment.  Jk  D,  the  dciue  osseoos tiMue» 

«^k«»    frk-.    J<«»«A     ««i:j  In  which  the  laconK.  with  ihdr  enfi  nuc'.eaUd 

tnat    the    dense     solid  contents,  may  be  seen.    M.  U.  the  mcdulUry 

matrix   of   the  osseous  »*««•»«  »»  '•»«  madnllary  apacea.    OB,  OB.  layer 

..  .  J        J    V  o'  Mteo-blasUc  ccUa  of  the  medulla,  neat  the 

tissue  IS  produced   Oy  osscoua  tlsaue,  aoroe  of  which  Id  placea  era 

A  AnAriftl  KiAiY^pnincr  nf  obvloualy  becoming  included  In  It    V.V,  trana- 

a  special  naraening  OI  ^^^^    '^j,^,^^  blood-Tcaaeli,  .urrounded  by 

the  protoplasm  of   tne  '  inedalIacelU,aituRtedinmcdunaryapacea.Mhich 

osteo-blastic    cells    in  •ret«umtagU.eft,nnof  lUve.aiaocanai,. 

the  medullary  spaces,  and  as  layer  after  layer  of  these 
cells  is  ossified  successive  lamellae  are  produced.  The  per- 
sistence, however,  of  the  nucleus  of  each  ostco-blast,  and 
of  a  small  portion  of  its  investing  protoplasm,  preserves 
within  the  hard  matrix  a  certain  amount  of  soft  material, 
which  being  destroyed  when  a  bone  is  macerated,  leaves 
the  lacunary  and  canalicular  system  already  described. 
The  formation  of  successNe  lamelhe  diminishes  the  size  of 
the  medullary  spaces,  which  then  form  the  Haversian 
canals.  The  vascular  and  cellular  contents  of  these  canals 
are  therefore  the  remains  of  the  oontents  of  the  medullary 
spaces  of  the  fcetal  cartilage,  and  are  continuous  with  the 
deeper  ^yer  of  the  periosteum. 

So  long  as  any  cartibge  remains  in  a  foetal  or  young 
bone  the  process  of  replacement  of  the  cartilaginous  tissue 
by  the  proper  osseous  tissue  goes  on,  until  none  of  the 
cartilage  is  left,  except  the  thin  layer  of  encrusting  cartil- 
age at  each  articular  extremity.  Bones  grow  in  length  by 
an  ossification  in  cartilage ,  and  a  provision  for  their 
longitudinal  increase  is  furnished  up  to,  and  even  beyond 
the  age  of  puberty,  by  the  plate  of  cartilage  nAich  scpar- 
rates  the  epiphysis  from  the  shaft. of  a  bone.  The  ossificar 
tion  of  this  plate  of  cartilage  marks  the  period  when 
growth  ceases  in  the  long  axis  of  the  bone.  But  bones 
also  grow  in  thickness,  and  this  addition  to  their  girth 
takes  place  by  an  ossification  of  material  situated  at  their 
circumference.  It  has  already  been  pointed  out  that  a 
bone  is  invested  by  a  fibrous  membrane,  the  periosteum, 
which  fulfils  for  it  the  same  purpose  as  does  the  peri- 
chondrium for  the  cartilage.  On  the  deeper  surface  of  the 
periosteum,  t.«.,  next  the  bone  itself,  are  osteo-blastic  cells, 
similar  to  those  which  lie  in  the  medullary  spaces  of  the 
foetal  cartilage.    These  cells  pass  through  a  similar  series 
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of  changes,  and  produce  successive  layers  of  new  bone  at 
the  periphery.  The  importance  of  the  periosteum  as  a 
centre  of  origin  of  new  bone  has,  indeed,  long  been  rocog- 
dsed  by  both  surgeons  and  pathologists.  The  parts  of  this 
membrane  in  which  the  special  bone-producing  power 
resides  is  the  deep  layer  of  osteo-blastic  ceils,  whilst  the 
blood-vessels  furnish  the  pabulum  for  their  nutrition.  If 
strips  of  periosteum  69  removed,  along  with  the  cells  of 
the  deeper  osteo-blastic  layer,  from  a  bone,  and  transplanted 
to  other  parts  of  tbe  living  body,  bone  will  continue  to  be 
produced  by  their  a^ncy. 

The  intra-membranous  ossification  of  bone  was  first 
recoguised  by  Nesbitt,  and  has  been  worked  out  in  most 
of  its  details  by  Sharpey,  KoUiker,  and  Gegenbaur.  The 
tabular  bones  of  the  skull  offer  the  best  illustration  of 
this  mode  of  ossification.  Sharpey  has  pointed  out  that  a 
network  of  minute  spicula  of  bon&  forms  in  the  membrane; 
and  extends  in  radiating  lines  from  the  centre  of  ossifica- 
tion towards  the  circumference  of  the  bone.  The  ossify- 
ing tissue  consists  of  fibres,  of  multitudes  of  granular  cor- 
puscles or  oste6-blast8,  and  of  blood-vessels.  The  osteo-blasts 
invest  the  fibres,  but  as  the  investing  osteo-blastic  cells 
calcify,  from  the  periphery  towards  the  nucleus,  they  assume 
a  stelkte  configuration,  and  pass  through  a  series  ef  changes 
vimilar  to  those  described  in  the  intra<artilaginous  mode 
of  ossification.  The  fibres,  which  are  in  the  first  instance 
soft,  also  calcify,  and  contribute  to  the  formation  of  the 
bone.  Here,  however,  as  in  the  intnircartilaginous  ossifica- 
tion, the  active- agenu  in  the  ossific  process  are  the  osteo- 
blastic cells. — The  lamellated  structure  is  due  to  ossifica- 
tion of  successive  layers  of  these  cells,  and  the  formation 
of  the  lacunas  and  canaliculi  is  owing  to  the  persistence  of 
their  nuclei  with  a  small  proportion  of  unossified  investing 
« protoplasm.  The  increase  in  thickness  of  a  membrane 
bone,  like  that  of  a  cartilage  bone,  takes  place  through 
ossification  in  a  deep  periosteal  layer  of  osteo-blasts.  Hence 
it  follows  that,  though  the  tissue  which  precedes  the 
appearance  of  bone  in  the  skeleton  is  not  uniformly  the 
same,  in  some  cases  being  membrane,  in  others  cartilage, 
there  is  an  identity  in  the  ossific  process  in  the  two  forms 
of  pre-^kisting  tissue,  in  both  of  which  the  osteo-blastic 
ceUs  are  the  active  agents  in  ossification.  The  chemical 
differentiation  which  takes  place  in  the  protoplasm  of  the 
osteo-blasts  during  bone-formation  is  not  merely  a  calcificar 
tion,  but  a  coincident  production  of  a  gelatine-yielding 
substance,  within  which  the  minute  calcareous  particles  are 
deposited- 

Stress  has  been  laid  by  some  anatomists,  in  discussing 
the  homologies  of  the  several  bones  of  the  skeleton,  on  the 
differences  met  with  in  the  place  of  their  formation.  Thus, 
it  has  been  supposed  that  a  bone  originally  developed  in 
cartilage  cannot  be  homologous  with  one  originally  de- 
veloped in  membrane,  and  that  a  fundamental  morpho- 
logical distinction  should  be  drawn  between  partilage  bones 
and  membrane  bones.  But  when  it  is  considered  that, 
though  the  place  of  formation  may  vary,  the  method  of 
formation  in  the  same  in  all  localities,  it  does  not  appear 
that  so  much  importance  should  be  attached  to  the  distinc- 
tion between  cartilage  and  membrane  bones  as  it  has  some- 
times received.  Moreover,  the  differences  between  these 
two  varieties  of  bones  are,  during  the  growth  of  the  bone, 
still  further  diminished,  for  in  both  cases  increase  in  thick- 
ness takes  place  in  the  same  kind  of  pre-existing  tissue, 
and  in  the  same  way,  viz,,  by  ossification  of  the  deep 
periosteal  layer  of  osteo-blasts. 

In  the  description  of  the  development  of  bone  in  the 
foetus  and  young  person,  the  formation  of  medullary  spaces 
vfoa  referred  to.  But  the  production  of  spaces  in  bone  is 
by  no  means  limited  to  its  early  stages  of  growtL  The 
medullary  canal  in  a  long  bone  can  scarcely  be  said  to 


exist  in  the  bones  of  an  infant's  limb&  The  boUoving 
out  of  the  shaft  of  a  long  bone  into  a  large  canal,  and  the 
enlargement  of  the  spaces  of  the  cancellated  tissue,  goes  on 
not  only  up  to  the  period  of  adult  life,  but  even  to  ad- 
vanced years ;  so  that  in  an  old  person  the  relative  size  of 
this  canal  is  greater  than  in  the  prime  of  life.  The  Haver- 
sian spaces  also,  as  Tomes  and  De  Morgan  pointed  out, 
are  produced  by  the  absorption  of  the  lamells  of  the 
osseouB  tissue  surrounding  the  Haversian  canals,  and  the 
production  of  these  spaces  is  constantly  going  on  during 
the  life  of  the  bone.  '  The  air-sinuses  in  the  cranial  bones 
are  also  formed  by  the  absorption  of  the  dipioe,  and  con- 
sequent separation  of  the  two  tables  of  the  skulL  Bones, 
therefore,  are  organs  which  are  continually  undergoing 
change.  During  growth  additions  are  being  made  to  their 
lengUi  and  thjduiess,  and  additional  lamellas  are  being 
formed  in  the  walls  of  the  Haversian  canals.  At  the  samo 
time  a  hollowing  out  of  spaces  in  their  interior  is  going 
on,  so  that  an  increase  in  weight  commensurate  with  their 
growth  does  not  take  place.  The  interstitial  abaorptivts 
changes,  whether  occurring  during  growth  or  after  growtii 
is  completed,  are  due,  as  Kolliker  has  shown,  to  the  actics 
of  many-nucleated  colossal  cells  which  line  the  walls  of  the 
spaces  where  absorption  ia  going  on,  which  cells  he  ka 
named  oileo4datU.'  The  development  and  oonfiguratioa 
of  a  bone  is  therefore,  aa  has  been  well  expr^sed  hj 
KoUiker,  the  product  of  the  formation  of  osseoiu  tissue  I7 
the  <^ency  of  the  osteo-blasta.  and  of  i.ts  absorption  a 
destruction  by  the  action  of  the  osteo-klasta. 

From  the  fact  that  osseous  tissue  may  be  produced  either 
in  the  cartilaginous  or  in  the  fibrous  tissues,  and  that  sli 
three  contribute  to  the  formation  of  the  skeleton,  it  is 
evident  that  these  tissues  are  closely  allied.  To  exp regs 
this  alliance  they  have  all  been  grouped  together  under  liid 
common  term  connective  substances. 

MuscuLAA  Tissue. — The  muscular  tissue  i%that  whidi^ 
is  actively  concerned  either  in  the  movement  of  parts  cf 
the  body  on  each  other,  or  in  the  movement  of  the  entiro 
body  from  place  to  place ;  it  is  the  active  agent,  therefore, 
both  in  motion  and  locomotion.  It  forms  a  large  pro- 
portion of  the  general  mass  of  the  body,  ia  the  essential 
constituent  of  the  muscles  or  flesh,  and  enters  into  the 
formation  of  the  walls  of  the  hollow  viscera.  It  consi^u 
structurally  of  threads  or  fibres,  some  of  which  are  distia- 
guished  by  being  marked  with  transverse  stripea  or  strus; 
others  have  no  such  markings.  Hence  it  is  cnstomaiy  to 
divide  the  fibres  of  the  muscular  tissue  into  transversely 
striped  fibres  and  non-striped  fibres.  Aa  a  rule,  the  striped 
fibres  are  collected  together  to  form  those  muaclea  which 
are  under  the  influence  uf  the  will,  so  that  both  the  muscles 
and  the  fibres  of  which  they  are  composed  are  called  vdun- 
tary.  One  important  exception  to  this  rule  is,  boweTer, 
met  with,  for  the  muscular  fibres  of  the  heart,  thoL^rh 
transversely  striped,  are  involuntary ;  the  wiU  exercises  dc 
control  over  the  action  of  the  heart  The  non-striped  fibres, 
and  the  muscles  into  the  construction  of  which  they  enter, 
are  in  no  instance,  however,  sulgect  to  the  influence  of  the 
will ;  so  that,  without  exception,  they  may  be  named  in- 
voluntary. 

The  Ifan-itriped  or  Involuntary  fibre,  sometimes  called 
pale  or  smooth  muscular  fibre,  enters  into  th«  forma- 
tion of  the  walls  of  the  hollow  viscera — e,g,^  stomach, 
intestines,  bladder,  uterus— of  the  walls  of  the  air-tubes* 
gland-ducts,  blood  and  lymph  vessels,  of  the  akin,  and 
various  mucous  membranes.  The  fibres  are  usually  col- 
lected into  bundles  or  fasciculi,- which  are  not  aggr^ated 
together  into  such  compact  red  masses  as  in  the  voluntazy 
muscles,  but  are  of  a  paler  red  colour,  and  are  set  farther 
apart,  and  often  cross  and  interlace  with  each  other  m  the 
walls  of  the  tubes  and  hollow  viscera,  in  which  this  toa 
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of  muscle  is  found.  The  f.-isciculi  are  separated  from  each 
other  by  a  delicate,^reolar  connective  tissue,  or  j^erimysiunu 
The  size  of  the  faskculi  varies  in  difTerent  lov^ahties;  in  the 
liollow  viscera  they  are  sg  large  that^  their 
arrangcuicut  can  be  observed  with  the  naked 
eye;  but  in  the  skin,  the  walls  of  gland- 
ducts,  &c.,  they  can  only  be  seen  with  the 
aid  of  the  microscope.  If  a  fasciculus  be 
carefully  torn  up  with  needles  it  can  be 
resolved  into  its  constituent  fibres,  and 
the  number  of  the  fibres  varies  with  the 
size  of  the  fasciculus.  The  non-striped 
fibres  are  pale  and  almost  colourless,  with 
soft,  ill -defined  outlines,  f^om  f^Vv^^  ^^ 
Y^^th  inch  in  diameter;  they  are  rounded 
in  form  or  laterally  compressed,  and  are  so 
easily  flattened  by  artificial  pressure,  that 
they  have  erroneously  been  regarded  as  fiat 
or  ribbon-shaped  fibres.      When  digested  ''IP,„*?„71^„i/!!!!l: 

-  »v»fi  ?i  cuiaiofnon-«iilpea 

for  a  few  hours  in  dilute  mtnc  or*hydro-  muscular  flbre;  a 
chloric  acid,  and  sometimes  even  without  faVrtSlViiiriSS?; 
any  reagent,  the  fibres  may  be  resolved  into  *»»<'''y  n»agnifl«d 
elongated  fusiform  cells — \htcojUractUefibr(H:elU  of  Kblliker 
— which  vary  in  length  from  ^iiyth  to  ^i-yth  inch,  and 
which  taper  off  usually  into  attenuated  ends.  In  the 
middle  of  each  ceU  is  a  characteristically  elongated,  rod- 
shaped  nucleus,  and  sometimes  the  substance  of  the  cell  is 
finely  granular,  or  even  faintly  longitudinaDy  striped.  No 
eell  wall  or  sarcolemma  can  bo  distinguished.  In  some 
localities,  as  was  pointed  out  by  Lister  in  the  minute 
arteries  in  the  web  of  the  frog's  foot,  isolated  contractile 
fibro- cells  are  wound  spirally  around  the  wall  of  the 
vessel 

The  TroMversely  Stnped  fibre  is  the  characteristic  tissue 
of  the  voluntary  muscular  system,  and  is  found  wherever 
energetic  movements  are  to  be  performed.  In  these  muscles 
the  fibres  are  collected  together  in  fascicuh,  which  bundles 
usually  lie  parallel  to  each  other,  and  extend  from  the 
tendon  of  origin  to  the  tendon  of  insertion.  Each  muscle 
is  invested  by  a  mcmbraoous  sheath  formed  of  connective 
tissue,  the  jterimynum  exlenium,  which  sheath  gives  off 
processes  that  dip  into  the  substance  of  the  muscle,  so  as 
to  form  delicate  partitions  between  the  fasciculi,  and  from 
these  partitions  still  jnore  slender  prolongations  of  connec- 
tive tissue,  named  perimysium  viternum,  pass  between  the 
fibres.  The  number  and  rze  of  the  f:isciculi  vary  with 
the  size  and  texture  of  the  muscle  ,  in  some,  as  the  deltoid 
and  gluUeus  maximus,  the  fasciculi  are  large  and  C(^i*se ; 
whilst  in  others,  as  the  gracilis  and  omo-hyoid,  they  are 
much  finer.  The  number  of  fibres  in  a  fasciculus  varies 
Avith  its  length  and  thickness,  and  the  fibres  which  are 
mljaceut  to  each  other  in  a  fasciculus  lie  parallel 
The  striped  fibres  are  cylindrical  or  laterally  com- 
pressed; they  usually  taper  off  at  their  extremities,  and 
jipparcntly  do  not,  even  in  muscles  with  long  fasciculi, 
exceed  1^  inch  in  length.  The  transverse  diameter  of  the 
£trii)ed  fibres  varies,  in  different  localities  in  the  human 
body,  from  jjirth  to  y-j^joth  inch,  according  to  the  measure- 
anents  of  Kollikcr.  Much  wider  differences  in  diameter 
are  found  in  the  animal  series,  in  insects  the  fibres  being 
of  extreme  minuteness,  whilst  in  cold- blooded  animals 
they  are  much  larger  than  in  man  and  mammals. 

If  a  fibre  be  carefully  separated  from  a  fasciculus,  and 
examined  microscopically  by  transmitted  light,  transverse 
stripes  may  be  readily  seen  to  extend^  across  it  from  side 
to  .side.  These  transverse  strioe  are  not  mere  surface 
marks,  but,  as  Bowman  pointed  out,  pass  through  its 
entire  thickness,  and  lie  parallel  to  each  other.  The  stria- 
tion  is  due  to  the  stnicture  of  the  fibre,  which  consists 
of  dark  and  light  bands  or  discs,  alternately  dark  and 


light.  The  discs  differ  i^  optical  properties,  for,  aa 
Brucke's  observations  show,  the  light  discs  refract  light 
singly — are  isotropic,  whilst  the  dark  discs  refract  light 
doubly,  and  cooaist  of  an  anisotropic  substance.  Budk 
and  Uuxley  described  in  1853  a  dark  line 
passing  across  the  light  di&c,  so  as  to  sub- 
divide it  into  two  halves ,  and  this  appear- 
ance has  also  been  figured  by  Sharpey, 
Krause,  and  others.  It  is  beheved  to  be  due 
to  the  presence  of  a  strongly  refracting  stripe 
in  the  middle  of  the  feebly  refracting  disc. 
More  recently  Hensen  has  directed  attention 
to  a  slender,  feebly  refracting  stnpe  passing 
transversely  across  the  strongly  refracting 
disc,  so  as  to  subdivide  it  also  into  two 
halves.  In  addition  to  the  transverse 
strix,  the  fibres  not  unfrequently  show 
markings  whigh  extend  longitudinally,  but 
these  are  irregular  in  position,  do  not  cor- 
respond to  the  whole  length  of  the  fibre,  or 
necessarily  pass  through  its  entire  thickness.  _  ^  ,.    . 

J  j.-.^  g,  .,    J-      1  ,     Fi<l.5d.— A  Iran*. 

The  transverse  and  longitudinal  mark-  v^miy  st.iidi 
ings  indicate  that  a  muscular  fibre  has  a  o'-c'^fl^'e. 
disposition  to  split  up  transversely  or  longitudinally 
into  smaller  particles.  The  transverse  subdivision  of 
the  fibre  is  promoted  by  digesting  a  piece  of  muscle 
for  some  hours  in  dilute  hydrochloric  acid.  If  the 
fibres  be  then  examined,  gaps  or  fissures  will  be  seen 
to  extend  transversely  into  the  substance  of  the  fibre, 
and,  if  the  digestion  has  been  sufficiently  prolonged,  the 
fissures  have  extended  completely  across  the  fibre,  and 
have  subdivided  it  into  a  multitude  of  plate  or  disc  shaped 
bodies — the  muscular  fibre  dues.  These  discs  are  iho 
strongly  and  feebly  refracting  discs  already  described,  and 
the  transverse  diameter  of  each  disc  corresponds  to  that  of 
the  fibre  from  whjch  it  has  been  derived.  The  longitudinal 
marks  in  the  fibre  are  best  seen  by  digesting  a  piece  of 
muscle  in  strong  spirit  of  iiine,  or  in  a  solution  of  chromic 
acid.  If  a  fibre  so  treated  be  teased  out  with  needles,  and 
the  thin  covering  glass  be  smartly  tapped,  the  fibre  will 
split  up  longitudinally  into  multitudes  of  minute,  elongated 
threads — the  mxiscular-fibre  fibnlta:.  A  fibrilla  may  bo 
regarded  as  equalling  in  length  the  fibre  of  which  it  formed 
a  part,  and  like  the  fibre  is  transversely  striped  ,  but  its 
breadth  is  not  definite,  and  dcj>cnds  upon  the  minuteness 
with  which  the  fibre  has  been  split  up  in  the  longitudinal 
direction.  If  in  the  same  fibre  the  [irocesses  of  transverse 
and  longitudinal  splitting  were  tp  go  on  simultaneously, 
then  the  fibre  would  be  resolved  into  an  immense  multi- 
tude of  rectangular  particles — the  sarcous  elemmts  of 
Bowman.  If  these  particles  be  regarded  as  the  ultimate 
subdivisions  of  the  fibre,  then  the  discs  may  be  conceived 
to  be  biiilt  up  of  a  number  of  these  particles,  possessing 
similar  opticail  properties,  arraogcd  side  by  side,  so  as  to 
occupy  the  entire  diameter  of  the  fibre  in  any  transverse 
plane:  whilst  the  fibrillae  are  built  up  of  the  particles 
arranged  end  to  end,  so  as  to  correspond  to  the  entire 
length  of  the  fibre ;  but  in  this  longitudinal  armngement, 
particles  with  different  optical  properties,  the  one  singj) 
refracting,  the  other  doubly  refracting,  alternate  with  each 
other  with  the  utmost  regularity. 

Another  view  of  the  stnicture  of  muscular  fibre  has  just 
been  advanced  by  E.  A  Schafer.  He  describes  the  dark, 
or,  as  seen  in  a  living  fibre,  the  *'  dim  discs,"  as  traversed 
by  multitudes  of  excessively  fine,  dark,  rod-shaped  particles 
parallel  in  their  direction  to  the  fibre  itself,  which  extend 
into  the  contiguous  bright  discs,  near  the  middle  of  which 
each  muscle  rod  ends  in  a  knob-like  extremity,  and  the 
scries  of  knobs  form  a  line  of  minute  dark  dots,  pa.ssing 
transversely  across  each  bright  disc.     The  muscle  rods  are 
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imbedded  in  a  "  ground  substance/'  that  forms  the  alter- 
nating dim  and  bright  discs,  which  substance  be  believes 
to  be  anisotropous,  whilst  this  muscle  rods  are  isotropous. 
He  regards  the  ground  cabstance  as  the  true  contractile 
part  of  tlie  fibre. 

Eacl^  transversely  striped  fibre  is  -invested  by  a  homo- 
geneous membrane,  the  dorcolemmq  or  myotemma^  which 
is  so  transparent  as  to  allow  the  chamcteristic  transverse 
8tri»  to  be  distinctly  seen  through  it  The  sarcolemma  is 
so  closely  incorporated  with  the  periphery  of  the  fibre,  that 
its  isolation  and  demonstration  as  a  distinct  membrane  are 
attended  with  some  difficulty,  but  when  water  is  added  to 
a  livinff  fibre  it  is  absorbed^  and  elevates  the  sarcolemma 
from  ue  sarcous  contractile  portidea.  If  acetic  acid  be 
added  to  a  muscular  fibre  the  transverse  striae  become  les$ 
distinci,  and  a  number  of  oval  bodies  come  into  view. 
These  are  especially  tol>e  seen  next  the  peripheiy  of  the 
fibre  in  relation  to  die  inner  surface  of  the  sarcolemma, 
though  some  apparency  lie  deeper  in  the  substance  of  the 
fibre.  These  bixlies  have  long  been'  known  as  the  nuclei 
of  the  striped  fibre.  More  recent  investigations  have,  how- 
ever, shown  that  each  nucleus  lies  in  a  Uttle  ^nely^otted 
protoplasm,  which  often  extends  in  a  fusiform  manner 
beyond  the  ends  of  the  nucleus.  These  nuclei,  with  thulr 
investing  protoplasm,  have  the  anatomical  characters  of 
nucleated  cells,  and  are  called  the  muscle  corptuclea. 

Some  peculiar  modifications  of  the  striped  muscular  fibre 
are  met  with  in  certain  localities.  Ajb  a  rule,  this  form  of 
fibre  does  not  branch;  but  in  the  muscles  of  the  tongue 
and  lip",  and  other  muscles  of  the  face,  these  fibres  usually 
branch  prior  to  their  insertion,  and  the  branches  taper  off 
to  finely  attenuated  ends.  In  the  heart  also  the  fibres 
branch ;  and  t3i6  branches  of  adjacent  fibres  anastomose, 
so  that  the  muscular  wall  of  this  organ  oflfbsists  of  a  com- 
pact-network of  fibre&  The  individuitl  .fibres  are  smaller 
than  those  of  the  voluntary  muscles,  the  transverse  stria- 
tion  is  much  less  distinct^  and  it  is  doubtful  if  an  investing 
sarcolemma  be  present. 

Some  difficulty  has  been  experienced  in  determining  the 
exact  mode  of  connection  of  the  fibres  of  the-  belly  of  a 
muscle  with  those  of  its  terminal  tendons.  By  some  it  has 
been  supposed  .that  the  fibres  of  the  one  ate  directly  con- 
tinued into  those  of  the  other ;  whilst  Weismann  has  de- 
scribed the  muscular  fibre  as  terminating  in  a  sharply- 
defined,  rounded,  or  pointed  extremity,  to  which  the  fibres 
of  the  tendons  are  closely  apposed. 

Both  the  striped  and  non-striped  forms  of  muscle  aire 
well  provided  with  blood>'Ves8els,  which  ramify  in  the  sub- 
stance of  the  muscle  lying  in  the  areolar  connective  tissue 
that  separates  the  fasciculi  and  fibres  from  each  other. 
The  capillaries  form  an  elongated  network,  the  principal 
strands  of  which  lie  parallel  to  the  muscular  fibres,  but 
never  penetrate  the  sarcolemma.  Hence,  though  the  belly 
of  a  muscle  is  a  highly  vascular  organ,  its  individual  fibres 
are  extra- vascular.  The  vaascularity  of  the  fleshy  belly  is 
much  greater  than  that  of  the  terminal  tendons  of  attach- 
ment, and  the  nutritive  changes -are  much  more  active  in 
it  than  in  them. 
Develop.  ^^®  contractile  fibro-eells  of  the  non-striped  mnsfiAUr 
T;ent  of  fibre  are  formed  by  the  gradual  elongation  of  the  : Minded 
Duscle.  cells  of  the  middle  germinal  layer  of  the  embryo  into 
spindle-shaped  cells,  the  oval  nudei  at  the  same  time  be- 
coming elongated,  so  as  to  assume  a  i^od-shaped  form. 
Usually  the  spindle  cells  which  lie  in  the  same  linear  series 
become  cemented  together  into  the  smooth  fibres  of  this 
form  of  musde. 

The  mode  of  development  of  the  striped  fibre  is  more 
difficult  to  foUow  out,  and  various  statementa  have  been 
made  as  to  the  successive  stages  of  its  formation.  Schwann 
bdieved  that  a  fibre  was  built  un  of  the  embryonic  celb  of 


the  part,  which  arranged  themselves  in  linear  seriea,  coalesc- 
ing with  each  other  at  their  surfaces  of  contact;  that  the 
contents  of  the  cells  then  became  transversely  striated,  and 
that  the  cell  walls  tormed  the  sarcolemma.  Savory  and 
Lockhart  Clarke  maintained  that  a  formation  of  blastema 
took  place  around  free  nuclei,  and  that  this  Uastona 
gradually  assumed  the  ctriated  character.  Remak,  KoUiker, 
Wilson  Fox,  and  Frey  have,  however;  by  atodying  the 
earliest  stages  of  devdopment  in  the  very  young  cmbrytv 
established  th^  fact  that  the  striped  fibres  are  devdoped  from 
the  cells  of  the  embryo,  though  not  in  the  manner  described 
by  Schwann.  The  process,  briefly  stated,  ia  as  follows: 
The  embryonic  cells  elongate,  the  nucleus  may  remain 
single,  but  more  usually  it  divides  and  subdivides,*  so  that 
many  nudei  appear  in  the  interior  of  the  dongafted  cdL 
The  nuclei  lie  in  linear  Series,  and  may  dther  be  aeparated 
from  each  other,  or  two  or  more  may  be  in  oontact,  and 
they  may  lie  either  near  the  periphery  of  the  dongated 
odl,  or  in  its  axis.  With  this  multiplication  .of  the  nudei, 
the  cell  increases  in  length  and  assumes  the  form  of  a  fibre. 
The  cdl  protoplasm,  both  in  the  single  and  many-nudeated 
finrcs,  then  differentiates  into  the  sarcous  particles  of  the 
transverse  stri»,  and  as  this  progresses  the  fibre  assume 
its  characteristic  striped  appearance.  The  whole  amount  of 
the  protoplasih  does  not,  however,  a^ume  the  transvcrsdy 
striped  appearance,  for  a  snfall  quantity  remains  around 
each  nucleus  and  forms  with-it  a  muscle  corpusda  The 
differentiation  of  the  protoplasm  oiicasions  an  onatomicd 
and^emico-physical  change  in  the  fibre,  and  confers  on 
it  the  property  of  energetic  contractility.  W.  Engelmann 
has  endeavoured  to  show  that  the  opaque  anisotropic  discs 
of  the  fibre  are  those  in  which  the  power  of  contractility 
resides,  and  that  the  chsirisotropic  discs  possess  pnly  elastic 
properties.  The-  mode  of  development  of  the  sarcolemma  is 
stiU  somewhat  obscure.  By  some  it  is  regarded  as  the  wall 
of  the  embryonic  ceU,  which  has  become  metamorphosed 
into  a  muscular  fibre ;  by  others  it  ia  regarded  as  a  spedal 
differentiation  of  the  protoplasm  at  the  periphery  of  the 
fibre  taking  place  at  the  timer  when  the  transverse  stiis 
are  being  formed ;  whilst  by  others  it  is  considered  to  be 
a  special  modification  of  connective  tissue  formed  around 
the  fibre.  In  the  devdopment  of  the  muscular  fibres  of 
the  heart,  the  cells  of  the  embryo  heart  branch  and  amstch 
mose,  and  the  nucld  multiply.  By  the  transverse  striation 
of  the  protopla^  of  these  cdls  the  branched  muacnlar  fibres 
of  the  heart  are  produced. 

In  the  growth  of  a  musde  the  individual  fibres  increase 
.in  size,  so  that  they  are  bigger  in  the  adult  tiian  at  the 
time  of  birtL  The  observations  of  Budge,  Weismann,  ana 
Beale  show  that  new  fibres  may  also  lorm  in  a  musde. 
Weismann  believes  that  this  increase  may  be  due  to  a 
longitudinal  splitting  of  a  pre-existing  fibre;  but  Beale 
maintains  that  the  new  fib^res  are  luroduoed  in  the  musde 
in  the  same  manner  as  the  original  fil)re8  of  the  parL 

NSSVOITB  St8T£1L 

*The  Nervous  System  oonsists  of  a  number  of  organs 
which  are  named  respectively  Nerve  Centres^  Nerres,  and 
Peripheral  End-organs.  The  largest  and  most  important 
Nerve  Centres  are  the  brain  and  spinal  cord,  which  together 
constitute  the  cerebro-spinal  nervous  axis,  and  aife  lodged 
in  the  cranial  cavity  and  spinal  caruiL  But,  in  addition, 
numerous  small  bodies,  usuaUy  oval  in  form,  technicdiy 
called  ganglia,  are  situated  in  the  axial  part  of  the  body, 
.and  form  smaller  nerve  centres.  The  Nerves  are  white 
cords  which  traverse  the  different  regions  of  the  body,  both 
axial  and  appendicular,  for  a  greater  or  less  distance,  fur 
the  purpose  of  connectijag  together  the  other  Bub-<liviskkQB 
of  the  nervous  system.     The  Pertpheral  End-organs  are 
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minute  structures  connected  with  the  peripheral  extrem- 
ities of  the  nerves.  These  end-organs  are  situated  in  the 
skin  and  other  organs  of  sense,  in  the  glands,  blood-vessels, 
and  muscles.  The  nerves  establish  communications  and  con- 
duct nervous  impulses,  either  between  different  nerve  centres, 
or  between  nerve  centres  and  peripheral  end-organs,  so  as 
to  associate  together  in  their^action  parts  of  the  nervous 
system  often  widely  separated  from  each  other.  Nerves, 
tlierefore,  are  internuncial  structures.  When  a  nerve  con- 
nects two  nerve  centres  together  it  b  intercentraL  When 
a  nerve  connects  a  nerve  centre  with  a  peripheral  end- 
organ,  and  conducts  impulses  from  the  centre  to  the 
end-organ,  it  is  a  centro-peripheral  or  centrifugal  ncrv& 
When  a  nerve  connects  a  peripheral  end-oi^n  with  a 
centre,  and  conducts  impulses  from  the  end-organ  to 
the  centre,  it  is  a  periphero-central  or  centripetal  nerve. 
Owing  to  the  different  directions  in  which  impulses  are 
conducted  by  nerves,  the  varying  nature  of  their  end- 
ocgons,  and  the  functional  differentiation  of  the  nerve 
centres,  or  portions  of  the  nerve  centres  in  which  their 
central  extremities  terminate,  nerves  vary  so  in  their 
functions,  that  a  classification  of  the  nerves,  based  upon 
their  functional  properties,  has  been  proposed.  Of  the 
cctitro-peripheral  nerves,  those  which  end  in  the  muscles 
are  motor  nerves ;  those  which  end  in  thd  muscukr  coat 
of  the  blood-vessels  ore  vaso-motor  nerves;  whilst  some 
physiologists  have  named  nerves  which  they  believe  to 
terminate  in  connection  with  the  secreting  ceUs  of  a  gland, 
secretory  nerves;  and  others,  which  they  brieve  to  terminate 
in  the  tissues  and  to  be  concerned  in  the  regulation  of  their 
Dtitrition,  trophic  nerves.  It  should  be  stated,  however, 
that  it  is  not  yet  absolutely  determined  that  the  secreting 
cells  of  glands  and  the  cell  elements  of  the  tissues  have 
8(.iecial  nerves  tenuinating  in  connection  with  them  for  the 
purpose  of  exercising  a  direct  influence  over  secretion  and 
n  u tri tion.  Should  these  s[)ecial  nerves  be  non-existent,  then 
the  secretory  and  nutritive  functions  would  be  influenced 
sulcly  by  the  vaso-motor  nerves,  which  regulate  the  size  of 
the  blood-vessels  and  the  amount  of  blood  which  flows 
through  a  part  in  a  given  time.  Of  -the  periphero-central 
nerves,  those  which  arise  in  the  end-organs,  in  the  skin, 
terminate  in  a  nerve  centre,  and  excite  in  it  the 
sense  of  touch,  are  nerves  of  common  sensation;  those 
which  arise  in  the  end-organs  in  the  eye,  ear,  nose,  and 
tongue,  and  excite  in  their  appropriate  nerve  centres  the 
sensations  of  sight,  sound,  smell,  and  taste,  are  nerves  of 
special  sense;  whilst . nerves .  which  conduct  impulses 
from  periphend  end-organs  to  a  nerve  centre,  and,  instead 
of  exciting  in  the  latter  a  sensation,  have  the  impulses 
reflected  to  motor  nenresy  ore  reflex  or  excito-motoiy 
uerves. 

The  nerve  centres,,  ncrves,'and  peripheral  end-organs  are 
arranged  in  two  groups  or  systems — a  Cerebro-spinal  and 
a  Sympathetic.  The  Cerebro-spinal  nervous  system  con- 
sists of  the  brain  and  spinal  cord,  the  nerves  which  arise 
from  or  terminate  in  these  large  centres,  the  small  ganglia 
connected  with  these  nerves,  and  the  end-organs  at  their 
peripheral  terminations.  The  Sympathetic  nervous  system 
consists  of  the  sympathetic  ganglia,  with  their  nerves  and 
end-organs. 

Nervous  Tissue. — ^The  several  parts  of  the  nervous 
system  are  not  uniform  in  colour,  some  being  white, 
others  grey.*  The  nerves,  at  least  those  of  the  cerebro* 
spinal  system,  are  invariably  white,  and  white  masses, 
variable  in  size,  are  met  with  in  the  brain  and  spinal  cord; 
they  constitute  the  white  matter  of  the  nervous  system. 
In  the  nerve  centres,  both  of  the  cerebro-spinal  and  sym- 
pathetic systems,  grey  matter  is  found,  sometimes  in  con- 
siderable quantities.     This  grey  colour  is  so  characteristic, 


that,  it  may  be  regarded  as  marking  the  position  of  a  nerve 
centre. 

The  nervous  system  possesses  a  characteristic  form  of 
tissue— the  nervous  tissue — which  m  part  consists  of  fibres 
(Nerve  Fibres), and  in  part  of  cells  (Nerve  Cells).  The  nerve 
cells  are  found  in  the  grey  matter — that  is,  in  the  nerve 
centres — and  sometimes  also  in  the  peripheral  end-organs. 
The  nerve  fibres  constitute  the  nerves,  enter  into  the  nerve 
centres,  and  pass  into  the  peripheral  end-organs;  they  form 
the  white  matter.  But  in  addition  to  the  characteristic 
nervous  tissue,  the  nervous  system  also  contains  a  con- 
siderable quantity  of  connective  tissue,  numerous  blood- 
vessels, and  some  lymph  vessels, 

Nente  Fibres. — Nerve  fibres  are  of  two  kinds :  a,  the 
white,  medullated,  or  dark-bordered  fibres,  which  are  the 
chai^cteristic  fibres  of  the  cerebro-spinal  nervous  system, 
though  they  do  also  sparingly  6ccur  in  the  sympathetic 
system ;  6,  the  pale,  non-medullated,  or  gelatinous  nerve 
fibres,  which  are  the  characteristic  fibres  of  the  sympa- 
thetic nervous  system. 

•  MedtdlaUd  Nerve  Fibres, — ^To  examine  the  structure  of 
these  fibres,  a  portion  of  a  cerebro-spinal  nerve  may  be 
selected.  In  the  first  place,  it  will  be  seen  to  be  invested 
by  a  sheath  of  connective  tissue,  the  perineurium,  which 
^ves  off  processes  that  pass  into  the  nerve,  and  subdivide 
it  into  fasciculi  or  funiculi  Each  fasciculus  is  in  its  turn 
composed  of  nerve  fibres,  which  are  separated  from  each 
other  by  bundles  of  delicate  connective  tissue,  prolonged 
from  the  perineurium,  in  which  the  nutrient  blood- 
vessels of  the  nerve  ramify.  The  size  of  a  nerve  is  in 
relation  to  the  number  and  size  of  its  fasciculi,  and  the* 
size  of  a  fasciculus  is  in  relation  to  the  number  of  its  fibres. 
The  fibres  and  the  fasciculi  He  parallel  to  each  other  in  the 
same  nerve ;  but  as  nerves  branch  at  intervals,^e  more 
external  of  the  fasciculi  diverge  from  the  main  stem  to 
form  the  branches.  In  the  white  matter  of  the  brain  and 
spinal  obrd  the  nerve  fibres  are  not  arranged  in  such 
definite  fasciculi  as 'in  a  distribute^  nerve,  and  the  con- 
nective tissue  between  the  fibres  is  tfie  soft,  delicate  form 
c^led  neuroglia.  ^ 

A  medullated  nerve  fibre  is  an  elongated  cylinder,  which^ 
when  examined  in  the  body  of  a  living  animal,  or  im- 
mediately .after  removal  from  the  living  body,  consists 
apparently  of  a  soft,  homogeneous,  or  glassy-looking  sub- 
stance enclosed  within  a  limiting  membrane.  When  ex- 
amined some  time  after  death,  or  after  the  addition  of  re- 
agents, such  as  water,  spirit,  ether,  collodion,  acetic  acid,  &c, 
it  loses  its  homogeneous  aspect,  and  the  following  struc- 
tures can  be  distinguished  in  it :  A  (Fig.  56), a  delicate  trans- 


parent investing  membrtme, 
—  the  soK»lled  tubular  or 
primitive  membrane,  or  neuri- 
lemma ;  C,  a  delicate  thread,  ^^f^Wl 
extending  along  the  axis  of  iX^j^JVl 
the  fibre, — ^the  axial  cylinder  ^/«),  '■ 
or  central  band  of  Reniak  ;  "^' 
B,  a  substance  which  lies  be- 
tween the  primitive  mem- 
brane and  the  axial  cylin- 
der,— ^the  white  substance  of 
Schwann,  or  the  meduUaiy 
sheath.  Within  the  extern^ 
outline  of  the  fibre,  formed  by 
the  investing  membrane,  is  a 
second  line,  not  quite  parallel 
to  the  fintt.  and  the  presence 
of  these  two  lines  gives  to 
the  fibre  a  characteristic  double-contoured  appearance.  The 
investing  membrane  is  a  perfectly  pellucid,  homogeneous 
structure,  with  nuclei  arranged  at  intervals  in  it     It  is 


Fio  61—1.  Mtdnllaied  nerre  fibrt^ 
showtng  tbe  double  contonr.  3.  A 
fimilar  fibre  in  wMch  A  U  the  pn- 
initiTO  membraDe.  B  the  medullary 
•heath,  C  the  aalal  cylinder,  pro* 
trading  beyond  the  broken  end  of 
the  fibre.  S.  TiannTeree  aectlott 
tbroagta  the  nedoUated  fihree  of  * 
oervc.  showing  the  axial  cylinder  In 
ench  fibre.  Between  the  flbret  lathe 
Interflbrooa  coDnecUve  Uwue. 
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l)cIieTed  to  be  absent  from  the  nerve  fibres  in  the  brain 
and  spinal  cord,  as  well  as  at  the  peripheral  terpjiuations  of 
many  nerves.  The  medullaiy  sheath  is  a  fatty  and  albu- 
minous substance,  which  refracts  the  light  strongly.  Not 
iinfrequently  it  collects  into  little  bail  like  masses,  and 
sometimes  causes  irregular  bulgings  on  the  fibre,  and  pro- 
duces a  knotted,  varicose  appearance;  at  othes  times  it 
becomes  granular,  and  makes  the  fibre  opaque.  By  gentle 
pressure  it  can  be  squeezed  out  of  the  broken  end  of  a 
fibra  The  axial  cylinder  is  a  pale,  grey,  cylindriform  band, 
usually  about  one-third  or  one-fourth  the  diameter  of  the 
fibre,  which  possesses  more  tenacity  than  the  medullary 
«heath,  and  not  unfrequently,  as  in  Fig.  56,  2,  projects  for 
some  distance  beyond  the  broken  end  of  a  fibre.  Max 
Schultze  showed  that  it  is  not  homogeneous,  but  exhibits  a 
very  delicate  longitudinal  fibrillation,  and  at  the  ends  of  the 
nerves  these  primitive  fibrillse  may  separate  from  each  other. 

Although  f roni  its  great  delicacy  the  axial  cylinder  can- 
not be  seen  in  the  living  fibre  of  a  cerebro-spinal  nerve, 
yet  there  are  many  reasons  for  regarding  it  as  a  structure 
existing  in  the  living  nerve,  and  not  the  product  of  a  post 
mortem  change.  It  is  the  part  of  'a  fibre  which  first  appears 
in  the  course  of  development,  the  medullaiy  sheath  and 
primitive  membrane  being  secondary  investing  structures, 
superadded  as  development  proceeds.  It  forms  not  un- 
frequently the  only  constituent  of  a  nerve  fibre  at  its 
central  and  peripheral  terminations,  and  is  therefore  the 
part  of  the  fibre  which  is  anatomically  continuous  with  the 
nerve  cell,  or  with  the  peripheral  end-organ.  As  it  is  the 
sole  constituent  of  many  nerve  fibres  at  their  terminations, 
and  of  all  nerve  fibres  in  the  earlier  stage  of  development, 
end  as  it  fozms  the  medium  of  connection  between  them 
and  the  structures  in  which  they  terminate,  it  ia  obviously 
of  primaij  importance,  both  anatomically  and  phjrsiologi- 
cally,  and  is  believed  to  be  the  part  of  the  fibre  directly 
concerned  in  the  conduction  of  impulses;  whilst  the 
investing  structures  serve  the  purpose  of  insulating  mate- 
rials. Lister  and  Turner  pointed  out,  in  1859,  that  essential 
diiTcrences  in  chemical  composition  existed  between  the 
axial  cylinder  and  the  medullary  sheath ;  the  former  being 
unaffected  by  coromic  acid,  though  the  latter  is  rendered 
opaque  and  brown,  and  concentrically  striated  under  its 
influence ;  while,  on  the  other  hand,  the  axial  cylinder  is 
stained  red  by  an  ammoniacal  solution  of  carmine  with 
great  facility,  although  the  medullary  sheath  is  unaffected 
by  it  They  further  showed  that  these  differences  ii\  the 
mode  of  action  of  chromic  acid  and'  carmine  might 
advantageously  be  employed  in  the  demonstration  of  the 
structure  of  nerve  fibres.  Ranke  has  subsequently  stated 
that  the  axial  cylinder  possesses  an  acid,  and  the  medullary 
sheath  an  alkaline  reaction. 

Medullated  nerve  fibres  vary  materially  in  diameter  in 
different  parts  of  the  nervous  system.  In  the  brain,  for ' 
instance,  they  are  sometimes  as  fine  as  the  rriVv^^  ^^^^^i 
whilst,  in  the  distributory  nerves,  fibres  of  j^^th  of  an 
inch  in  diameter  may  be  seen  ;  though  it  should  be  stated 
that,  even  in  the  nerves  of  distribution,  fibres  of  great 
minuteness  are  often  placed  in  the  same  bundle  with  those 
of  the  largest  size.  Nerve  fibres  do  not  branch  in  their 
course,  but  only  at  their  central  or  peripheral  terminations, 
and  much  more  frequently  at  the  latter  than  the  former. 

Non-medutlated  Nerve  Fibres. — These  fibres,  which  are 
characterised  by  the  absence  of  a  medullary  sheath,  are 
chiefly  found  in  the  sympathetic  nervous  system,  but  they 
occur  also  in  the  cerebro-spinal  system.  The  fibres  of  the 
olfactory  nerve  are  non-medullated,  so  also  are  the  peri- 
pheral terminations  of  the  cerebro-spinal  nerves,  and^indeed 
all  nerve  fibres  in  the  first  stage  of  their  development.^  In 
Peiromyzon  it  has  been  stated  that  all  the  nerve  fibres  are 
distinguished  by  the  absence  of  a  medullary  sheath. 


n 


This  form  of  nerve  fibi^e  consists  of  pale  grey,  tnmslucenti 
flattened  bands,  the  «oVvth  to^^th  inch  in 
diameter.  Th6y  usuaUy-appear  as  if  homo- 
geneous or  faintly  grauiilar;  but  Schultze 
showed  that,  when  carefully  examined,  they 
present  a  delicate  fibrillated  appearance,  iiko 
that  seen  in  the  axial  cylinder  of  a  meduUated 
nerve ;  so  that,  like  Uiat  cylinder,  they  are 
supposed  to  be  composed  of  multitudes  of 
extremely  delicate  primitive  fibrillse  imbedded 
in  a  finely  granulated  inaterial  Sometimes 
these  fibres  consist  solely  of  this  fibrillated 
material,  at  other  times  they  are  invested  by 
a  sheath  similar  to  the  primitive  membxane 
of  a  medullated  rfibrcL  Nuclei  areialso  found 
both  in  the  substance  of  the  fibre  and  in  ! 
relation  with  the  primitive  membrane.  The  no.  n.  —  Sts- 
presence  of  multitudes  of  fibres  in  the  sym-  °f**"y*j 
pathetic  nervous  system,  formed  either  en^  rram  ow  170^ 
tirely,  or  almost  entirely,  of  a  material  Xa^  *^ 
precisely  similar  in  structure  to  the  axial 
cylinder  of  a  medullated  fibre,  and.  by  which  the  proper 
function  of  th^  fibre  can  alone,  therefore,  be  exercised,  is, 
ol  course,  an  additional  argument  td  thosci^  previously 
advanced,*  in  favour  of  the  existence  of  the  a^al  cylinder 
as  a  normal  constituent  of  the  fibre,  and  of  ita  fonctioi^ 
importance. 

Nerve  CelU, — ^Nerve  cells  consstitute  an  important  divisic  n 
of  the  nervous  tissue.  They  are  the  characteristic  stmctores 
in  the  nerve  centres,  aresusceptible  to  impressions,  or  nervons 
impulses,  and  are  the  texture  in  which  the  molecular  changes 
occur  that  produce  or  disengage  the  special  form  of  energy 
named  nerve  energy,  the  evoliition  of  which  is  the  distinc- 
tive mark  of  a  nerve  centra  The  central  extremities  of  the 
nerve  fibres  lie.in^eiation  to,  and  are  often  directly  c.  n- 
tinous  with,  the  nerve  cells.  It  was  at  ontf  time  thought 
that  nerve  cells  were  globular  in  forn* ;  but  it  b  now  fene- 
rally  understood  that,  though  the  body  of  thecefl  is  not 
unfrequently  globular,  two  or  more  processes  or  *xA& 
project  from  it,  and  -are  continuous  with  its  substance. 
Nerve  cells  are  distinctly  nucleated ;  the  nuclei  are  nsually 
large,  and  contain  one,  and  often  two  nucleoli.  Tkx  cell 
substance  is  granular,*  and  not  unfrequently  bn^vn  or 
yellow  pigment  is  collected  around  the  nucleusL  A  cell 
wall  is  sometimes  apparently  present,  though  at  otaers  it 
cannot  be  demonstrated.  The  nerve  cells  in  the  grey 
matter  of  the  brain  and'  spinal  cord  are  imbedded  in  the 
neuroglia.  .In  the  smaller  nerve  centres,  as  the  sympathetic 
ganglia  and  the  ganglia  on  the  posterior  roots  of  the 
spinal  nerves,  the  nerve  cells  are  surrcunded  by  a  capsule 
of  connective  tissue.  Frantzel,  KoUiker,  and  others,  have 
described  this  capsule  as  lined  by  an  endothelium  formed 
Of  flattened  cells;  and  it  should  be  stated 
that  Ranvier  has  described  a  similar  endo- 
thelium in  relation  to  the  connective  tissue 
investment'  of  the  •  cerebro-spinal  nervea. 
It  is  not  improbable  that  these  endothelial 
cells  form  Uie  walls  of  delicate  capillary 
rootlets  of  the  lymphatic  vascular  system. 

Nerve  cells  from  which  two  poles  or  pre 
.  cesses  proceed  are  d&lled  bipolar.     Charac- 
teristic specimens  of  these  cells,  as  was  first 
pointed  out  by  Robin  and  R.  Wagner,  may 
be  recognised  without  di^culty  in  the  gan- 
glia on  the  posterior  roots  of  the  spinal 
nerves  of  fishes,  and  it  is  probable  that  ^^  *c«iL^iifcb  *" 
similar  cells  exist  in  the  corresponding    nem  etm  mh 
centres  in  other  vertebrates.     These  cells    8,7SS*iSlS 
usually  possess  a  globular  body,  though    ftfoi^uL 
sometimes  it  may  be  elongated;  and  from  opposite  poiats 
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fibre ;  Q  cap«ale  of 
connective  tissue 
Around   nerre   cell. 


of  the  surface  of  the  body  a  strong  process  is  given  off, 
which  is  directly  continued  into  a  nerve  fibre.  The  axial 
cylinder  of  the  fibre  is  continuous  with  the  cell  substance, 
and  Schultze  has  shown  that  both  exhibit  a  delicate  fibril- 
lated  structure.  The  medullary  sheath  and  the  primitive 
membrane  are  also  usually  continued  from  the  fibre  over 
the  nerve  celL  Hence  these  bipolar  cells  seem  to  be,  as 
Schultze  expressed  it,  nucleated  enlargements  of  t£e  axial 
cylinder. 

A  remarkable  modification  of  the  Bipolar  nerve  cell, 
carefully  studied  and  described  by  Lionel 
Beale,  is  found  in  the  sympathetic  ganglia 
of  the  frog.  The  cells  are  pear-shaped, 
and  from  the  narrow  end  of  the  pear  two 
nerve  fibres  arise,  one  of  which,  called  the 
straight  fibre,  forms,  as  it  were,  the  stalk 
of  the  pear ;  whilst  the  other,  or  spiral 
fibre,  winds  spirally  round  the  straight 
fibre,  and  then  passes  away  from  the  cell 
in  the  opposite  direction.  Bo^  fibres  are 
nucleated,  and  at  their  origin  consist, 
apparently,  of  axial  cylinder  substance 
only;  but  in  their  course  they  may 
acquire  both  a  medullary  sheath  and  a 
primitive  membrane.  The  straight  fibre 
■passes  into  the  interior  of  the  cell  sub- 
stance, and  Arnold  and  Courvoisier  be- fio.  &9.— pjrifor 
lieVE  that  they  have  traced  it  into  the  ^^7 ^t  n^Ui  flbre*^ 
nucleus;  but  the  spiral  fibre  apparently  SprspjrR7*ner?e 
arises  nearer  the  periphery  of  the  cell 
The  pyriform  cells  are  invested  by  a  dis- 
tinct capsule  of  connective  tissue.  The 
nerve  fibres  of  these  pyriform  cells,  although  they  both 
arise  close  together  from  one  end  of  the  cell,  represent  its 
poles.  Should  one  of  the  poles,  either  in  this,  or  in  the 
bipolar  form  of  nerve  cell  described  in  the  preceding 
paragraph,  be  from  any  cause  removed  or  not  developed, 
then  the  cell  would  be  unipolar ;  and  if  .both  poles  were 
absent  it  would  be  apolar. 

In  other  localities,  as  in  the  sympathetic  ganglia  of  man 
and  many  other  vertebrates,  and  in  the  several  subdivisions 
of  the  cerebro-spiual  nervous  axis,  the  nerve  cells  have  more 
than  two  poles  or  processes  projecting  from  thenL  Cells 
of  this  kind  are  called  multipolar,  and  in  many  localities 
they  present  characteristic  forms.  In  the  grey  matter  of 
the  spinal  cord,  more  especially  in  its  anterior  horn,  they 
give  rise  to  numerous  processes,  and  have  a  stellate  or 
radiate  form.  In  the  grey  matter  on  the  surface  of  the 
convolutions  of  the  cerebrum  they  are  pyramidal  in  shape. 
The  apex  is  directed  to  the  surface  of  the 
convolution,  the  base  towards  the  white 
matter.  The  processes  arise  from  the 
base,  apex,  and  sides  of  the  pyramid. 
In  the  grey  matter  on  the  surface  of  the 
cerebellum  the  body  of  the  cell  is  almost 
globular.  From  that  aspect  of  the  cell 
which  is  directed  towards  thewhite  matter  fio.go— MniiipoUrceii 
a  slender  central  process  arises;  from  the  {hcuc*'^Bno*n"^c; 
opposite  or  peripheral  aspect  of  the  cell  cspsuie  of  conneciivo . 
two  strong,  many-branched  projjesses  ex-  "**'**• 
tend  for  a  considerable  distance.  In  the  human  Qympa^ 
tbetic  ganglia,  again,  the  stellate  form  of  cell  prevails,  and 
the  existence  of  a  capsul^  of  connective  tissue  around  the 
individual  cells  can  be  recognised.  The  processes  which 
arise  from  a  multipolar  nerve  cell,  as  a  rule,  divide  and 
subdivide  as  they  pass  away  from  the  body  of  the  cell, 
until  at  last  they  give  rise  to  branches  of  extreme  tenuity. 
These  branching  processes  apparently  consist  exclusively  of 
cell  protoplasm,  and  have  been  called  protoplasm  processes. 
Oerlach  has  described  the  protoplasm  processes  of  the 


multi-polar  nerve  cells  of  the  brain  ana  spinal  cord  as 
forming  an  excessively 
minute  network,  from 
which  minute  medullated 
nerve  fibres  arise;  and  F. 
Boll  conceives  that  a  simi- 
lar arrangement  occurs  in 
the  cells  of  the  cerebellum. 
One,  at  least,  of  the  pro- 
cesses of  a  multipolar 
nerve  cell  does  not  branch, 
but  becomes  directly  con- 
tinuous with  a  nerve  fibre, 
and  has  been  named  thQ 
curicU  -  cylinder  process. 
This  process  was  first  re- 
cognised by^Deiters  in  the 
ceUs  of  the  spinal  cord; 

but  Hadlich  and  Kosch- Fio.«l.— Multipolar cellfrom the grev matter 
An*>;ir  »flP  Ut%xtk  «;n/.A  Aa  *>'  sntetlor  como  In  the  iplnal  cord.  A  C, 
ennikott  have  since  de-  non-branched Mlsl^yllftdcrproctssdlrecilj 
scribed  the  central  process     coatlnuooa  with  a  nenre  fibre. 

of  the  cells  of  the  cerebellum  as  continuous  with  a  medullated 
nerve  fibre;  and  the  latter  observer  has  pointed  out,  that 
from  the  base  of  a  pyramidal  nerve  cell  in  a  cerebral  con- 
volution a  process  may  be  traced  directly  into  a  nerve  fibre. 
Hence  it  would  appear  that  the  multipolar  nerve  oeUs  may 
have  two  modes  of  union  with  nerve  fibres— one  directly 
through  the  passage  of  the  non^branched  axial-cylinder  pro- 
cess into  a  fibre,  the  other  through  the  origin  of  fibres  fronx 
the  minute  network  in  which  the  branched  protoplasn; 
processes  terminate.  The  branched  processes  of  acyacent 
nerve  cells  may  also  blend  with  each  other,  89  as  to  form 
an  anastomosing  ceU  network,  though  these  anastomoses 
are,  in  all  probability,  not  so  frequent  as  was  at  one  time 
supposed.  Schultze  has  pointed  out  that  not  only  the 
protoplasm  substance  of  the  body  of  a  multipolar  nerve 
cell,  but  both  the  non-branched  and  branched  processes, 
possess  a  fbrillatcd  structure  similar  to  that  described  by 
him  in  the  axial  cylinder  of  the.  nerve  fibres. 

Peripheral  End-Organs  or  End  Bodies. — Nerve  fibres  at 
their  peripheral  extremities  terminate  in  connection  with 
peculiar  structures,  named  end-bodies,termi7ial  bodies,  or  peri- 
pheral  end-organs,  which  are  situated  in  the  several  organs  of 
the  body.  The  motor  nerves  end  in  the  voluntary  and  in- 
voluntary muscles;  the  vaso-motor  nerves  end  in  the  mus- 
cular cfoat  of  the  blood-vessels;  the  sensory  nerves  end  in 
the  skin,  mucous,  membranes,  and  organs  of  special  sense  ;^ 
and  it  has  been  stated  that  secretory  nerves  terminate  in 
connection  with,  the  ultimate  cell  elements  of  the  secreting 
glands.  These  end-organs  possess  certain  structural  pecu- 
liarities, which  are  by  no  means  uniform  in  the  difi'ercnt 
parts,  so  that  the  end-body  connected  vrith  the  peripheral 
termination  of  a  nerve  is  distinctive  of  the  organ  in  which 
it  is  situated.  It  will  be  a  matter  of  convenience  to  defer 
the  consideration  of  the  peripheral  end-bodies  in  the  skin, 
organs  of  special  sense,  coats  of  the  blood-vessels,  and  the 
several  glands,  until  these  parts  are  described.  In  this 
place  the  mode  of  termination  of  the  motgr  nerves  in  the 
voluntary  and  involuntary  muscles,  of  the  sensory  nervea 
in  the  mucous  membranes,  and  of  the  ending  of  the  nerves 
in  the  remarkable  bodies  named  Pacinian  corpuscles,  will 
alone  be  examined. 

After  a  nerve  has  entered  a  voluntary  muscle  it  ramifies 
in  the  connective  tissue,  which  lies  between  the  fasciculi, 
and  at  the  same  time  divides  and  subdivides  into  smaller 
branches.  These  branches  interlace  with  each  other  and 
form  plexuses,  from  which  slender  nervous  twigs,  often 
consisting  of  only  a  single  medullated  nerve  fibre,  pro- 
ceed, which  ramify  in  the  connective  tissue,  separating  the 
individual  muscular  fibres  from  each  other.     The  siqgle- 
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nerve  fibres  in  their  turn  branch,  accompanied  by  a 
splitting  of  the  axial  cylinder,  and  these  branches  usually- 
lose  Che  m^dullatcd  character.  The  mode  .of  termination 
of  these  y^iy  delicate  branches  has  been  a  subject  of  mucji 
dispute.  Beale  described  them  as  forming  a  minute  net- 
work, situated  on  the  exterior  of  the  sarcolemma,  but  in 
contact  with  it,  and  the  fibres  of  this  nervous  net)f ork  were 
distinctly  nucleated.  Other  observers  have,  however, 
described  peculiar  bodies,  called  motorial  end-plates,  at 
the  extremity  of  these  nerves.  These  end-platea  cbnsist 
of  a  clump  d  richly  nucleated  protoplasm,  somewhat  oval 
or  perhaps  irregular  in  form,  into  which  the  axial  cylinder 
of  the  nervb  fibre  pcoetrates.  The  exact  position  of  these 
end-plates  in  relation  to  the  mntetdar  fibres  is  difficult  to 
determine.  Krause  holds  that  they  lie  outside  the  sarco- 
lemma,  but  adherent  to  it;  whilst  Kiit^ne,  Margo,  and 
Rouget  maintain  that  the  end-plate  lies  within  the  sarco- 
lemma,  and  that  the  nerve  fibre  has  to  pierce  that  mem- 
brane before  it  can  enter  the  ondplate.  After  the  axial 
cylinder  has  entered  the  end-plate  it  subdivides  into  very 
minute  branches.  Each  muscular  fibre  has  apparently 
only  a  single  end-plate,  and  consequently  only  a  single 
axial  cylinder  in  connection  with  it. 

In  the  non-striped  muscles  the  nerves  are  distributed  in 
the  connective  tissue  which  separates  the  fasciculi  from 
each  other.  Here  they  form  plexuses,  which  in  some  loca- 
lities, as  in  the  myenteric  plexus  of  Auerboch  in  the  mus- 
cular coat  of  the  intestines,  have  collections  of  nerve  cells, 
forming  microscopic  ganglia  lying  in  them.  From  these 
plexuses  fibres  arise  which  subdivide  into  delicate  non- 
medullated  fibres  possessing  nuclei  These  delicate  fibres 
form  still  finer  plexuses,  which  in  their  turn  give  origin  to 
minute  fibres,  which  pass  between  the  muscular  fibre  cells 
to  form  a  still  more  minute  intra-muscular  network. 
Frankenhauser  maintains  that  the  delicate  nerve  fibrils 
which  arise  from  this  terminal  n6twork  penetrate  the 
muscular  fibre  cells,  enter  the  nucleus,  and  terminate  in 
the  nucleolus;  but  Arnold  considers  that,  after  having 
entered  the  nucleus,  Uie  fibril  again  gives  off  a  filament, 
which  passes  out  of  the  cell  to  join  the  intra-muscular 
plexus;  the  ending  of  the  nerve,  therefore,  within  tlie 
nucleus  is  only  apparent,  and  is  rather  to  "be  regarded  as 
the  nodal  point  of  a  fine  intra-nuclear  plexus. 

The  termination  of  the  sensory  nerves  in  the  mucous  mem- 
branes has  been  especially  studied  in  the  conjunctiva,  the 
jnucous  membrane  of  the  soft  palate,  and  the  glans  of  the 
penis  and  clitoris.  In  these  parts  Krause  discovered  oval  or 
globular  end-bodies,  which  consisted  of  a  soft,  homogeneous 
substance  invested  by  a  nucleated  capsule  of  connective 
tissue.  A  nerve  fibre  pierces  the  capsule  and  terminates  in 
the  interior  of  the  end-body,  which  forms  a  bulbous  enlarge- 
ment at  the  end  of  the  nerve,  and  is  called  the  end-bulb. 
After  the  nerve  has  entered  the  end-bulb,  it  may  consist 
only  of  the  axia*  cylinder  and  terminate  in  a  pointed 
extremity,  or  it  may  twist  upon  itself  and  form  a  coil 
within  the  end-bulU  When  the  structure  of  the  skin  is 
described,  it  will  be  seen  that  the  ending  of  the  nerves  in, 
the  cutaneous  papills  bears  a  general  resemblance  to 
their  termination  in  the  end-bulbs  of  a  mucous  mem- 
brana 

But  in  certain  of  the  mucous  membranes  delicate  nerves 
have  been  traced  into  the  layer  of  epithelium,  situated  on 
the  free  surface  of  the  membrane,  PetermoUer  described 
nerve  fibres  continuous  with  the  nerves  of  the  cornea  pass- 
ing into  the  layer  of  conjunctival  epithelium  on  the  front 
of  the  cornea.  Klein  recognised  an  intra-epithelial  nervous 
network  in  the  same  locality.  Chrschtscbonovitsch  traced 
non  •  medullated  nerve  fibres  proceeding  from  a  sub- 
qnthelial  network  into  the  deeper  epithelial  layers  of  the 
vaginal  mucous  membrane,  and  similar  nerve  fibres  have 


been  seen  by  Elin  to  end  in  the  epithelial  investment  ol 
the  mucous  membrane  of  the  mouth. 

Connected  with  the  sensory  nerves  in  some  localities  are  ^^  '*> 
the  renuxrkable  bodies  named  the  CormiscIsB  of  Pacini,  ^^'^r-  - 
which  wer^  the  first  terminal  organs  discovered  in  oonneG- 
tion  with  the  peripheral  distribution  of  the  nerves.  These 
corposcks  have  been  fou&d  attached  to  the  nerves  which 
pass  to  the  skin  of«the  fingers  and  toes,  to  the  nerves 
which  supply  the  |(un  of  the  neck  and  arm,  to  the  inter- 
costal nerves,  to  the  nerves  of  the  joints,  to  the  nerves  of 
the  periosteum,  to  the  nerves  of  the  genital  oig&ns,  acd 
to  the  mesenteric  nen'es.  In  cats  they  are  often  extremely 
abundant  both  in  the  mesentery  and  omenta.    A  Pacinirji 


ti<«    Pidnlin    os^fmmiK*   utAfheL 

mini  dr  tbcfjaiiclt;  fc.  nrrrt  ac»fv  la 

li   Inner  I^rcn;   c.   nnn-mt4mii^M^ 
nvn  Atrfq  if*  the  rttitpil   wfwt-,  f, 

ilirt.    {from  A  A6tl*ia^.} 

corpuscle  can  be  seen  by  ihe  naked  eye,  and  looks  like  a 
minute  grain  frwn  y^th  to  ^th  inch  long.  It  isellipiical 
in  form,  and  may  either  be  sessile  or  attached  to  the  nerve 
stem  by  a  slender  stalk.  Examined  microscopically,  it  if 
seen  to  consist  'of  numerous  layers  of  connective  tissue 
concentrically  arranged,  which  form  its  capsule^  and 
surround  a  central  core.  Numerous  connective  tissue  cor- 
puscles may  be  seen  in  the  concentric  layers,  and '  Hoycr 
has  recently  shown  that  an  endothelial-bke  appearance  exists 
on  the  inner  aarface  of  the  corpuscle.  Entering  one  pole 
of  the  corpuscle  is  a  nerve  fibre  which  extends  along  tb« 
axial  core  for  a  considerable  distance,  and  usually  UfisJr 
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nates  in  a  sli^ht^  bulbous  enlargement.  The  ncrre  fibre 
parU  with  its  perineurial  sheath  after  it  enters  the  Pacinian 
corpuscle ;  and  as  it  lies  in  the  core  it  loses  its  medullary  sub- 
stance, 80  that  its  terminal  part  consists  only  of  the  axial 
cylinder.  Somelimes  the  nerve  fibre  divides  into  two  branches 
within  the  C9r|)uscle.  Capillary  blood-vessels  are  distributed 
UTthe  concentric  layers  of  the  Pacinian  corpuscle. 
ciop^  The  mode  of  origin  of  the  ^ervous  tissue  in  the  course 
H  or  of  deveiopmei)^  of  the  embryo  is  still  involved  in  some 
'^  obscuiity.  It  is,  however,  belieyed  that  the  nerve  cells  are 
derived  from  the  embryo  cells,  which  multiply,  and  the 
young  cells  then  grow  and  assume  characteristically  granular 
and  finely  fibrilkted  contents.  Processes  or  polos  then 
appear  at  the  periphery  of  the  cells,  which,  according  to 
tiie  observations  of  Beale,  coimect  zdjticeni  cells  together. 
As  the  growth  of  the  pcurt  goes  on,  the  cells  are  more 
ividely  separated  from  each  other,  and  the  anastomosing 
processes  in  consequence  become  considerably  elongated, 
and  form  the  axial  cylinder  of  the  nerve  fibre.  In  the  course 
of  time  the  medullary  sheath  and  the  primitive  membrane 
may  form  around  this  axial  cylinder  so  as  to  insulate  it 
The  exact  mode  of  formation  of  the  medullary  sheath  is 
not  properly  understood;  but  it  is  believed  that  the  primi- 
tive membrane,  and  the  perineurial  connective  tissue,*  are 
derived  from  those  surrounding  embryonic  cells  which 
differentiate  into  connective  tLssue.  Of  the  two  originally 
contiguous  cells  from  which  the  nerve  fibre  is,  as  it  were, 
spun  out,  one,  as  Hensen  conceived,  may  form  a  cell  in  a 
nerve  centre,  the  other  nxay  differentiate  into  a  peripheral 
end-organ.  In  the  toil  of  the  tadpole  the  formation  and 
growth  of  nerve  fibres  have  been  studied  by  KoUiker  and 
others,  and  it  has  been  seen  that  the  terminal  part  of  a 
fibre  may  have  fusiform  or  tri-radiate  cells  connoted  with 
it,  the  processes  of  which  oeUs  gradually  differentiate  into 
nerve  fibres.  The  young  cerebrospinal  nerve  fibres  are 
distinctly  nucleated,  and  correspond  in  appearance  and 
structural  characters  to  the  uon-medullated  nerve  fibres  of 
the  adult.  If  in  a  young  or  adult  person  a  nerve  be  cut 
across,  its  conducting  power  is  destroyed;  but  after  a  tin^e 
it  reunites,  and  its  function  is  restored.  The  pdrt  of  the 
nerve  which  lies  between  the  place  of  section  and  its 
peripheral  extremity,  nndei^oes,  as  Waller  pointed  out, 
degenerative  changes.  To  how  great  an  extent  the  de- 
generation affects  the  various  constituents  of  each  fibre,  it 
is  difiicult  to  determine;  for  whilst  some  experiments 
would  seem  to  show  that  only  the  medullaty  sheath  broke 
up  into  granular  particles  and  was  absorbed,  in  others  both 
it  and  the  axial  cylinder  disappeared.  Ixf  process  of  tiine, 
however,  these  parts  may  be  reprodaoed,  and  the  nerve 
then  recovers  its  functional  activity. 

DeSCRIPTIYS  Ak ATOBCT  of  THl  CSBXBBO-fiPIKiLL 

Nbbvous  Ststbil 
In  this  section  the  anatomy  of  the  Brain  and  Spinal 
Cord,  and  of  the  numerous  dis^butory  Nerves  which  arise 
from  them,  wiU  be  described.  The  brain  and  spinal  cord 
are  the  largest  and  most  important  of  all  the  nerve  centres. 
They  occupy  the  cranial  cavity  and  spinal  canal,  and  are 
continuous  with  each  other  through  the  foramen  magnum 
in  the  occipital  bone.  As  the  arrangement  of  the  struc- 
tures which  compose  the  brain  and  spinal  cord  is  extremely 
complex,  and  as  the  names  applied  to  the  several  parts  are 
numerous  and  often'' veiy  arbitrary,  it  may  be  weU,  before 
commencing  a  detailed  description,  to  make  a  few  general 
observations  on  their  mode  of  development 

I^nelopmeni  ofths  Cer^ro-Spinai  Nervous  Axii,'^Th9  brain  and 
epinal  cord  are  developed  in  the  cranio-epinal  sroove  of  the  embryo^ 
and  appear  originaUy  aa  a  thin  band  eztenaing  along  the  whole 
kngth  of  this  groove.  Abont  the  time  when  the  walls  of  the 
pxwve  meet  posteriorly  to  complete  the  cranio-spinal  cavity,  the 
margins  of  this  band  become  elevated,  bend  backwards,  ana  mect^ 


so  that  the  oi^ginally  simple  band  becomes  cooverted  into  a  cyliudri- Develop 
form  ctrthro'tpinal  tube.     In  the  walls  of  this  tube  the  nervous  meat  of 
stractures  of  the  bndn  avd  spinal  cord  are  formed,  whilst  the  axis  cerebrum 
of  the  tube  forms  a  oentnl  canaL     In  the  part  which  becomes  ths  spinal 
Spina)  Cord  the  central  canal  persists  as  the  eentral  caneU  of  the  •yatcin. 
spinal  cord,  and  around  it  a  layer  of  ciliated  cylindrical  endothelium 
is  deveJoued.    Outside  this  layer  a  mass  of  Ajey  matter  oonuiuing  ' 
nerve  cells  is  formal,  which  is  sabae>iQently  aivided  into  two  Utena 
ereecent-shaped  masses.    Outside  the  grey  matter  white  matter  is 
produced,  which  ultimatelv  becomes  arranged  in  the  form  of  lom^ 
ttuUnal  columns  of  nerve  fibres.    With  the  formation  and  growth 
of  these  columns  and  of  the  internal  grey  matter,  a  longitudinal 
mesial  fissure  ap]ioars  on  the  anterior  and  another  on  the  posterior 
aurfaoe  of  the  cord,  which  gradually  increase  in  denth  until  the 
cord  is  almost  completely  divided  into  two  lateral  baJvea.    At  Uie 
bottom  of  the  anierior  fnedtoMjissim  tike  nerve  fibres  of  ths  antaior 
eommissure  are  developed,  ahd  at  the  bottom  of  the  posterior  midiAn 
fisswrs  those  of  the  posterior  eommissms.    These  commissures  units 
the  two  halves  of  the  cord  together. 

The  upper  or  cerebral  end  of  the  oerebro-spinal  tube  becomus 
tlie  Encepnalon,  or  Brain.  At  first  the  oerebrsi  part  of  the  tube  ia 
nnifonn  la  abearance  with  the  spinal  part,  but  it  soon  ez|iands 
into  three  vesicular  dilatations  — the  pribiairy  cerebral  vesicles. 
These  vesicles,  named  (from  before  backwards)  anterior,  middle, 
and  posterior,  are  separated  from  esch  other  bv  constrictions,  and 
as  the  development  progresses  the  vesicles  bend  on  esch  other  and 
on  the  upper  end  of  the  spinal  conL  As  each  vesicle  is  an  eipan- 
aion  of  the  cerebro-spinai  cube,  it  is  necessarily  hollow,  and*  tlie 
space  in  its  interior  is  continuous  with  the  central  canal  of  the 
spinal  cord.  In  the  walls  of  the  vesicles  the  nervous  structures  ars 
produced,  -which  form  the  several  subdivinons  of  the  encephalon. 

The  MSfsrior  cerebral  vesicle  bends  first  forwards  from  the  uptcr 
end  OK  tho  spinal  cord,  and  then  backwards;  the  part  which 
bends  forward  becomes  the  medulla  oblongata;  that  wtiich  bends 
backward  the  cerebellumt  whilst  the  pons  is  deveiotied  at  the  angle 
where  these  two  parts  are  continuous  with  esah  other;  tho  central 
hollow  forms  this  eentral  canal  of  the  medulla  oblongata  and 
the  -  dibCed  space  called  the  fourth  ventricle.  In  the  medulla 
oblongata  shallow  anterior  and  postsrior  median  furrows  then  appear 
continuous  with  thoe»  in  the  oord,  and  each  lateral  half  diiferen- 
tiates  into  grey  matter  and  into  a  lonsptudinal  arran^^ement  of  nerve 
fibreacontmnotts  with  the  corresponding  structures  in  the  cord.  A 
large  proportion  of  these  fibres  are  continued  upwards  through  the 
ponrss  its  longitudinal  fibres.  The  cerebellnm  consists  at  first  of 
a  santral  lobe,  and  in  the  lower  vertebrates  it*  development  does 
not  proceed  beyond  this  staffs;  hut  in  inammals,  including  man, 
a  lateral  lobe  or  hemisphere  Is  superadded  on  each  side,  and  with 
the  growth  of  these  Uteral  lobes  numerous  transverse  fibres,  which 
connect  the  ^o  hemispheres  together,  are  developed  m  the  pons. 
The  eerebellum  is  also  connected  below  with  the  medulla  oblongata 
hj  the  pair  of  restiform  bodissi  or  inferior  peduncles,  and  above 
with  the  corpora  quadrigcmina  by  the  pair  of  superior  peduncles. 

The  midaU  cerebral  vesicle  bends  forwards  from  tlie  posterior 
vesicle.  In  its  roof  the  optic  lobes  are  formed ;  in  its  floor  tl^o 
crura  cerebri;  whilst  the  central  hollow  becomes  the  aqueduct  of 
Sylvius,  At  first  the  optic  lobes  form  a  single  structiu^  but  about 
the  sixth  month  of  embryo  life  a  median  furrow  divides  this  struc- 
ture into  two  lateral  halves  (the  corpora  bigemina),  and  in  tho 
\om^t  vertebrates  ths  development  does  not  proceed  beyond  this 
stsge :  but  in  the  seventh  month  of  embryo  life  of  the  human  fcDtus 
each  lateral  half  is  subdivided  into  two  by  a  transverse  fissure,  so 
that  four  bodies  (the  corpora  quadrigcmina)  are  produced.  I'he 
crura  cerebri  form  the  two  oersbral  pcdundes,  which,  diverging 
firam  each  other,  pass  upwards  to  the  hemisphere  of  the  cerebrum. 
They  consist  ahnost  entirely  of  nerve  fibres  continuous  with  the 
bngitodinsl  fibres  of  the  pons,  a  few  of  which  so  to  the  corpora 
quadrigemina,  but  the  ereater  number  ascend  to  the  cerebrum. 

The  anterior  cerebnu  vesicle  bonds  downwards  from  the  middle 
vesicle.  The  posterior  part  of  this  voids  forms  at  first  a  simple 
hollow  sac^  bnt  subsequently  divides  into  the  two  optic  thalamic 
one  on  each  aids  of  the  central  hollow,  which  hollow  becomes 
the  third  verUriele.  This  ventride  is  prolonged  downwards  into 
a  funnd-shaped  process,  the  in^indibulum,  which  is  connected 
with  tho  pituitary  body,  or  hypophysis  cerebri,  lodged  in  the  pitui- 
taiT  fossa  in  the  sphenoid  bone,  whilst  posteriorly  it  is  continuous 
with  the  aqueduct  of  Sylvius.  In  its  upper  end  posterior  wall  the 
pineal  body,  or  epiphysis  cerebri,  is  developed,  and  from  this  body 
two  white  veduhdes  run  forwards  on  the  sides  of  the  optic  thalamu 
Immediately  bdow  these  peduncles  the  transverse  nbres  of  the 
posterior  conmiseure  are  aeveloped,  which  pass  between  the  two 
optic  thaland.  The  anterior  wall  of  this  ventricle  is  dosed  in  by 
the  lamina  dnsrea  or  lamina  terminalie,  and  behind  it  are  formed 
the  transverse  nerve  fibres  of  the  anterior  commissure,  and  the 
vertical  fibres  of  the  anterior  pillars  of  the/cmtx.  These  fornix 
fibres  pass  to  the  base  of  thq,  brain,  and  form  the  corpora  albioantia, 
prior  to  entering  the  optic  thalaml  The  posterior  part  of  the  anterio 
vesicle  i^ves  oa  from  each  side  a  flask-shaped  prolongation   the 
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jarimary  optic  veticU.  The  ttem  tf  tho  prolongation,  at  first  hollow, 
Womea  solid,  and  forms  the  optic  rurv€  and  tract,  whilst  the 
expanded  distal  end  forms  the  nervous  elements  of  the  retina. 

The  antero-lateral  part  of  the  anterior  cerebral  vesicle  is  prolonffod 
forward  as  two  hollow  processes,  the  hemiiphers  vesicles,  which 
become  the  oerebral  hemxsphtrtt^  and  are  sepaitited  from  each  other 
hy  a  median  longitvdinal  fissvrt ;  whilst  the  hollow  in  the  interior 
of  each  forms  the  IcUeral  ventricle.  In  the  floor  of  each  hemisphere 
▼csicle  is  developed  a  large  grey  mass,  striatfed  with  bundles  of 
nerve  fibres,  the  corpus  striatum,  which  lies  immediately  m  front 
and  to  the  duter  side  of  the  optic  thalamot;  a  curved  band,  the 
UerUa  stmicircularis,  is  formed  along  the  junction  of  the  thalamus 
with  the  corpus  striatum,  and  at  the  inner  and  anterior  end  of  this 
band,  immediately  behind  the  anterior  pillars  of  the  fornix,  the 
two  lateral  ventricles  become  continuous  With  each  other  and  with 
the  third  ventricle  through  the /orant^n  of  Monro,  The  roof  and 
side  walls  of  each  hemisphere  vesicle  form  a  grev  expansion  or  manlU, 
wliich  is  at  first  smooth,  but  subsequently  becomes  divided  iato 
lobes  and  convolutions,  separated  from  each  other  by  fissures.  A 
deep  gap  or  .fissure  now  appears  on  the  inner  wall  of  each  hemi- 
sohere  vesicle,  and  is  bounded  above  by  a  longitudinal  band  bf 
fibres,  which,  continuous  anteriorly  with  the  anterior  pillar  of  the 
fornix,  joins  its  fcUow  in  the  'middle  line  to  form  the  bodu  of  the. 
fornix,  and  then  again  diverging  from  its  fellow  passes  backwards, 
downwards,  and  forwards  as  the  posterior  pillar  of  ibie/omix  or  the 
tcenia  hippocampi,  A  transverse  arrangement  of  fibres  then  forms 
in  each  hemisphere  vesicle,  above  the  plane  of  the  fornix,  which, 
reaching  the  mesial  plane,  joins  its  fellow,  connects  the  two  hemi- 
spheres together,  and  forms  the  corpus  callosum.  In  the  hinder 
part  this  corpus  rests  upon  the  upper  surface  of  the  fornix,  but  more 
anteriorly  it  lies  some  distance  above  the  fornix,  and  then  bends 
down  in  front  of  it.  Hence  there  is  enclosed  between  the  fornix 
and  the  antero-inferior  part  of  the  corpus  callosum  two  thin  layers 
of  grey  matter,  one  belonging  to  the  inner  surface  of  each  hemi3phere 
vesicle,  and  called  the  septum  lucidum.  Between  these  two  layers 
is  a  narrow  space,  ^he  J{fth  ventricle,  which,  unlike  the  other 
ventricles,  is  not  denved  from  the  cerebro-spiual  tube,  but  is  merely 
a  portion  of  the  longitudinal  median  fissure  shut  in  b^  the  develop- 
ment of  the  corpus  callosum  and  fornix.  Each  hemisphere  vesicle 
also  gives  off  from  its-anterior  part  a  hollow  process,  which  expands 
in  front  into  a  bulbous  dilatation,  named  the  olfactory  bulb^  from 
which  the  nerves  of  smell  arise,  whilst  the  stalk  of  the  bulb  solidifies 
and  forms  the  olfactory  peduncle. 

Owing  to  the  great  development  of  the  mantle  of  the  hemisphere 
vesicles  in  the  human  brain,  and  the  size  and  complexity  of  the 
convolutions,  these  parts  of  the  hemispheres  grow  forward  so  as  to 
overlap  the  olfactory  bulbs  and  peduncles,  and  backward,  so  as  to 
conceal  not  only  the  corpora  striata  and  optic  thalami,  but  also  tlie 
corpora  quadrigcmina,  crura  cerebri,  cerebellum,  pons,  and  medulla 
oblongata,  so  that  when  the  human  brain  is  looked  at  from'abovo, 
»uone  of  these  structures  can  be  seen.  It  is  only  when  the  brain  is 
turned  over  and  its  base  exposed  that  the  medulla,  pons,  cerebellum, 
and  crura  are  visible ;  and  before  the  corpora  quadrigcmina,  optic 
thalami,  and  corpora  striata  can  be  exposed,  portions  of  the  hemi- 
sphere substance  must  bo  removed.  Tne  jjreat  growth  of  the  hemi- 
sphere vesicle  leads  also  to  a  great  expansion  of  the  central  hollow 
or  lateral  ventricle,  which  is  prolonged  forwards,  backwards,  and 
downwards  as  the  anterior,  posterior,  and  descending  comua.  In  the 
•descending  comu  is  a  projection,  the  hippocamus  major,  along  which 
the  Uenia  nippocampi  of  the  fornix  runs ;  in  the  posterior  comu  is  a 
^mailer  eminence,  the  hippocampus  minor;  and  at  the  jimction  of 
these  two  cornua  is  a  third  elevation,  the  eminentia  eollateralis. 

Immediately  investing  the  spinal  cord  and  encephalon  a  vascular 
membrane,  the  pia  mater,  is  developed,  processes  from  which  dip 
into  the  fissures  between  the  two  halves  of  the  cord  and  betweefl 
the  cerebral  convolutions.  A  broad  band,  the  velum interpositum^ 
which  possesses  two  marginal  fringes,  the  choroid  plexuses,  is 
a^lmittcd  into  the  lateral  ventricle  through  the  cap  or  fissure  in 
the  inner  wall  of  each  hemisphere  jcsiole.  This  fissure  is  bounded 
above  by  the  arch-shaped  fornix,  with  its  tania  hippocampi.  When 
the  two  hemispheres  are  in  situ,  and  the  two  halves  of  the  fomix^re 
joined  together  to  form  the  body  of  that  structure,  the  fissure,  with 
its  contained  velum  interpositum,  passes  across  the  mesial  plane 
from  one  hemisphere  to  the  other,  having  the  fornix  and  taniae  for 
its  roof,  and  the  optic  thalami  and  corpora  quadrigcmina  for  its  floor ; 
il  ij9  known  as  the  great  transverse  fissure  of  the  cerebrum. 

Membranes  op  Beain  and  Spinal  Coed. — These  nerve 
centres  are  invested  by  three  membranes  or  meninges, 
vrbich  lie  between  them  and  the  bones  that  form  the  walls 
of  the  cranial  cavity  and  spinal  canal.  The  membranes  are 
named  dura  mater,  arachnoid  mater,  and  pia  mater. 

Dura  mater, — The  most  external  membrane,  named 
dura  from  its  firmness,  consists  of  a  cranial  and  a  spinal 
subdivision.     The  cranial  part  is  in  contact  with  the  inner 


table  of  the  cranial  bones,  and  is  adherent  along  the  Hoes 
of  the  sutures  and  to  the  margins  of  the  foramina,  which 
transmit  the  nerves,  more  especially  to  the  foramen  mag- 
QUQL  It  forms,  therefore,  for  these  bones  an  internal 
periosteum,  and  the  meningeal  arteries  which  ramify  in  it 
are  the  nutrient  arteries  of  the  inner  table.  As  the  growth 
of  bone  is  more  active  io  infancy  and  youth  ^tiiaa  in  the 
adult,  the  adhesion  between  the  dura  mater  and  the  cranial 
bones  is  greater  in  early  life  than  at  maturity.  From  the 
inner  surface  of  the  dura  mater  strong  bands  pass  into  the 
cranial  cavity,  and  form  partitions  between  certain  of  the 
subdivisions  of  the  brain.  A  vertical  longitodinal  mesial 
band,  named,  from  its  sickle  shape,  fcUx  cerefni,  dips  between 
the  two  hemispheres  of  the  cerebrum.  A  smaller  aick]^- 
shaped  vertical  mesial  band,  the  falx  carebelli^  attached  to 
the  internal  occipital  crest,  passes  between  the  two  hemi- 
spheres of  the  cerebellunw  A  large  band  arches  forward 
in  the  horizontal  plane  of  the  cavity,  from  the  transverse 
groove  in  the  occipital  bone  to  the  cHnoid  processes  of  the 
sphenoid,  and  is  attached  lateraUy  to  the  upper  bQ;^er 
of  the  petrous  part  of  each  temporal  bone.  It  separates 
the  cerebrum  from  the  cerebellum,  and,  as  it  forms  a  te^t- 
like  covering  for  the  latter,  is  named  Untorium  cereUUL 
Along  certain  lines  the  cranial  dura  mater  splits  into  two 
layers,  to  form  tubular  passages  for  the  transmission  cf 
venous  blood.  These  passages  are  named  the  venous  Uocd 
nnitses  of  the  dura  mater,  and  they  are  lodged  iA  the  grooves 
on  the  inner  surface  of  the  skull  referred  to  in  the  dracrip- 
tion  of  the  cmnial  bonca     Opening  into  these  sinuses  ^xia 


Flo.  68.— Durm  mater  and  cranial  linvaea  '  1.  Falx  eerelni  t  1  taitorfaa  2. 1, 
superior  longitudinal  sit  ua;  4,  lateral  aiouai  A.  Internal  Jvffular  vdn :  c.  cccl- 
plul sinus;  V,  torcular  lleropbUi:  7,  Infe^'or  lonirittidi&aJ  slooa;  t.  ^tti  ^t 
GalcQ ;  )  and  10.  «upcrIor  and  Inferior  petrMal  siima:  11,  caTenkoca  sinus :  !  X 
circular  slous,  which  connects  the  two  cavernous  itnusea  together;  11^  c^:'.  >~.- 
mic  vein,  from  li,  the  eyeball ;  14,  criaU  galU  of  etlunold  UAe. 

numerous  veins,  which  convey  from  the  brain  the  blooi 
that  has  been  'circulating  through  it ;  and  two  of  these 
sinuses,  called  cavemoiis,  which  lie  at  the  sides  of  the  hodj 
of  the  sphenoid  bone,  receive  the  ophthalmic  veins  froia 
the  eyeballs  situated  in  the  orbital  cavities.  These  hloo-i 
sinuses  pass  usually  from  before  backwards:  a  superior 
longitudinal  along  the  upper  border  of  the  falx  cerebri  as 
far  as  the  internal  occipital  protuberance;  an  inferior 
longitudinal  along  its  lower  border  as  far  as  the  tentorium, 
where  it  joins  the  straight  sinus^  which  passes  back  as  far 
as  the  same  protuberance  One  or  two  small  ccdfiial 
sinuses,  which  lie  in  the  falx  cerebelli,  also  pass  to  join  the 
straight  and  longitudinal  sinuses  opposite  this  protuberance ; 
several  currents  of  blood  meet,  therefore,  at  this  spot,  ai;d 
as  Herophilus  supposed  that  a  sort  of  whirlpool  w^s 
formed  in  the  blood,  the  name  torevlar  Eerojpkili  has 
been  used  to  express  the  meeting  of  these  sinuses.  From 
the  torcular  the  blood  is  drained  away  by  two  hr^ 
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nniuea,  named  laterai,  which  cuire  forwards  Bnd  down- 
wards to  the  jugular  foramina  to  terminate  in  the  internal 
jugular  veine.  In  its  course  each  lateral  sinus  receives  two 
petrosal  sinuses,  which  pass*  from  the  cayemous  sinus  back- 
wards along  the  upper  and  lower  borders  of  the  petrous 
part  of  the  temporal  bone. 

The  spinal  part  of  the  dura  mater  hangs  loosely  in  the 
spinal  canal  It  does  not  form  a  periosteum  for  the  vertebras, 
but  is  separated  from  their  bonj  rings  by  loose  fat  and  a 
plexus  of  veins.  It  gives  off  no  bands  from  its  inner  surface, 
and  it  does  not  split  into  two  layers  for  'the  lodgment  of 
venous  blood  sinuses.  The  spinal  dura  mater  forms  a  tubu- 
lar envelope  for  the  spinal  con!  and  the  origins  of  the  spinal 
nerves.  It  extends  from  the  foramen  magnum,  where  it  is 
continuous  with  the  cranialdura  mater,  to  the  lower  end  of  the 
sacral  canal,  ends  below  in  a  funnel-shaped  prolongatiion,  and 
is  pierced  laterally  by  the  roots  of  the  several  spinal  nerves 
in  their  passage  outwards  to  the  intervertebral  foramina. 

Both  the  cranial  and  the  spinal  parts  of  the  dura  mater 
consist  of  a  tough,  fibrous  membrane;  somewhat  flocculent 
externally,  but  smooth,  glistening,  and  free  on  its  inner 
surface;    The  inner  surface  has  ti^e  appearance  ofa  serous 
membrane,  and  when  examined  microscopically  is  seen  to 
consist  of  a  layer  of  squamous  endothelial  cells,  similar  to 
those  drawn  in  fig.  34.     Hence  the  dura  mater  is  some- 
times called  a  fibro-serous  membrane.     The  dura  mater  is 
well  provided  with  lymph  vessels,  which  in  all  probability 
open  by  stomata  on  the  free  inner  su^ace.     Between  the 
dura  mater  and  the  subjacent  arachnoid  membrane  is  a  fine 
space  containing  a  minute  quantity  of  limpid  serum,  which 
moistens  the  smooth  inner  surface  of  the  dura  and  the 
corresponding  smooth  outen  surface  of  the  arachnoid.     It 
is  regarded  as  equivalent  to  the  cavitv  of  a  serous  mem- 
brane, and    is   named   the  arachwnd  cavity^  or,  more 
appropriatefy,  the  iuh-dural  tpo/ce. 
id       Arachnoid  maUer. — ^The  arachnoid  is  a  membrane  of 
le-  great  delicacy  and  transparency,  which  loosely  envelopes 
both  the  brain  and  spinal  cord    It  is  separated  from  these 
organs  by  the  pia  mater ;  but  between  it  and  the  latter 
membrane  is  a  distinct  space,  called  wb-wrachioid.    The 
sub-arachnoid  space  is  more  diistinctly  marked  beneath  the 
spinal  than  beneath  the  cerebral  parts  of  the  membrane, 
Tvhich  forms  a  looser  investment  for  the  cord  than  for 
the  brain.     At  the  base  of  the  brain,  and  opposite  the 
fissures  between  the  convolutions  of  the  cerebrum,   the 
interval  between  the  arachnoid  and  the  pia  matter  can, 
however,  always  be  seen,  for  the  arachnoid  does  not,  like 
the  pia  mater,  clothe  the  sides  of  the  fissures,  but  passes 
directly  across  between  the  summits  of  adjacent  convolu- 
tions.   The  sub-arachn  oid  space  is  subdivided  into  numerous 
f  rceiy-communicating  locuU  by  bundles  of  delicate  areolar 
tissue,  which  bundles  are  invested,  as  Key  and  Iletziiis  have 
ebown,  by  a  layer  of  squamous  endothelium.     The  space 
contains  a  limpid  cerebrospinal  fluid,  which  varies  in  qua- 
lity from  2  drachms  to  2  ounces.     The  fluid  is  alkaline,  of 
sp.  gr.  1005,  contains  a  little  albumen,  and  a  substance 
which,   OS  Turner   pointed   out,   reduces  blue  oxide  of 
copper  to  the  state  of  yellow  sub-oxide.     The  arachnoid 
membrane    is    made    up   of    delicate    connective   tissue. 
The   free   surface   next  the  sub-dural  space   is  smooth, 
like  a  serous  membrane,  and  covered  by  a  l^er  of  squam- 
ous endothelium.     This  layer  is  reflected  on  to  the  roots 
of  the  spinal  and  cranial  nerves,  and,  when  they  pierce  the 
dura  mater,  it  becomes  continuous  with  the  endothelial 
lining  of  that  membrane.     As  the  arrangement  and  struc- 
ture so  closely  correspond  with  what  is  seen  in  the  serous 
membranes,  many  anatomists  regard  the  arachnoid  as  the 
visceral  lajer  of  a  serous  membrane,  and  the  endothelial 
lining  of  the  dura  mater  as  the  parietal  layer,  whilst  the 
Bub-dural  space  is  the  intermediate  cavi^. 


When  the  skull  cap  is  removed,  dustes  of  granular 
bodi^  are  usually  to  be  seen  imbedded  in  the  dura  mater 
on  each  side  of  the  superior  longitudinal  sinus;  these  are 
named  the  Pacchionian  hodiet.  When  traced  through  the 
dura-  mater  they  are  found  to  spring  from  the  visceral  or 
proper  cerebral  arachnoid.  The  observations  of  Luschka 
and  Cleland  have  proved  that  villous  processes  invariably 
grow  from  the  free  surface  of  that  membrane,  and  that  when 
Uiese  villi  greatly  increase  in  size  they  form  the  bodies 
in*  question.  Sometimes  the  P^hionian  bodies  greatly 
hypertrophy,  occasion  absorption  of.  the  bones  of  the  craniaJ 
vault,  and  depressions  on  the  upper  surface  of  the  brain. 

Pia  mater, — This  membrane  closely  invests  the  whole  Pit  i 
outer  surface  of  the  brain.  It  dips  into  the  fissures 
between  the  convolutions,  and  a  wide  prolongation, 
named  vdum  inlerpodtum,  lies  in  the  interior  of  the 
cerebrum.  With  a  little  Tare  it  can  be  stripped  off  the 
brain  without  causing  injury  to  its  substance.  The  pia 
mater  invests  the  spinal  cord,  and  is  more  intimately 
attached  to  it  than  to  the  brain,  for  not  only  does  it  send 
prolongations  into  the  anterior  and  posterior  fissures  of  the 
cord,  but  slender  bands  pass  repeatedly  from  its  inner 
surface,  into  the  columns  of  the  cord.  Hence  it  cannot  be 
stripped  off  the  cord  without  causing  injury  to  its  sub- 
stance. The  pia  matter  is  prolonged  on  to  the  roots  both  of 
the  cranial  and  spinal  nerves,  and  on  to  the  filum  terminale. 
This  niembrane  consists  of  a  delicate  connective  tissue,  in 
which  the  arteries  of  the  brain  and  spinal  cord  ramify  and 
subdivide  into  small  branches  before  they  penetrate  the 
nervous  substancel^and  in  which  the  veins  conveying  the 
blood  from  the  nerve  centres  lie  before  they  open  into  the 
blood  sinuses  of  the  cranial  dura  mater  and  the  extra- 
dural venous  plexus  of  the  spinal  canal.  The  arteries 
which  pass  from  the  jua.  mater  into  the  brain  and  spinal 
cord  are  invested  by  a  loose  shealh,  which  has  been  de- 
scribed as  forming  the  wall  of  a  pe  -.  Vva»cular  lymphatic 
vessel ;  but  Key  and  Retzius  have  t^own  that  the  space 
between  the  blood-vessel  and  the  sheath  opens  into  the  sub- 
arachnoid space,  and  contains  ce|:;ebro^inal  fluid.  A  net- 
work of  lymph  vessels  ramifies  freely  in  the  pia  mater.  It 
is  also  well  provided  with  nerves,,  which  arise  from  the 
posterior  roots  of  the  spinal  nerves,  from  some  of  the 
cranial  nerves,  and  from  the  carotid  and  vertebfal  plexuses 
of  the  sympathetic.  The  epi-cerebral  and  epi-spinal  spaces 
described  by  His  as  existing'  between  this'  membrane  and 
the  brain  and  spinal  cord  are  in  all  probability  artificial 
productions. 

In  the  spinal  canal  a  slender  fibrous  band  projects  from  tJ^mea* 
the  pia  mater  covering  the  side  of  the  cord,  and,  pushing  turn  dentw 
the  arachnoid  membrane  in  front  of  it,  is  attached  by^^**""^ 
about  twenty-two  pairs  of  denticulated  processes  to  the 
inner  surface  of  the  dura  mater.     It  is  named  "fgamenttin 
denticulatum^  and  its  teeth  alternate  with  the  successive 
pairs  of  spinal  nerves. 

Spinal  CoRD.—The  Medulla  Spinalis,  or  Spinal  Spinah 
Cord,  occupies  the  spinal  canal,  and  extends  from  the^^"^ 
foramen  magnum  to  opposite  the  body  of  the  first  lumbar 
vertebra.  In  the  early  foetus  it  equals  in  length  the  canal 
itself ;  but  as  the  spinal  column  grows  at  a  greater  pro- 
portional rate  than  the  cord,  the  latter,  when  growth  has 
ceased,  is  several  inches  shorter  than  the  column.  The  cord 
is  continuous  above  with  the  medulla  oblongata,  whilst  it 
tapers  off  below  into  a  slender  thread,  the  Jilum  terminale^ 
which  lies  in  the  axis  of  the  sacral  canal,  and  is  attached 
below  to  the  back  of  the  coccyx,  or  to  the  fibrous  mem- 
brane which  closes  in  below  the  sacral  canal.  The  length 
of  the  cord  is  from  15  to  18  inches.  It  approaches  a 
cylinder  in  shape,  but  is  flattened  on  its  anterior  and  pos- 
terior surfaces,  and  presents  two  enlargements  which  have 
a  greater  girth  than  the  rest  of  the  cord.     The  upper. 
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^lled.  tlie  cervical  or  brachial  enlargcTnerU^  extends  from 
^pbsite  the  third  cervical  to  the  first  dorsal  vertebra,  and 
ftMm  it  arise  the  nerves  which  supply  the  upper  limbs ;  the 
lower,  called  the  crural  or  lumbar  enlargement^  is  opposite 
the  last  dorsal  vertebra,  and  supplies  with  nerves  the 
lower  limbs.  The  cord  is  almost  completely  divided  into 
right  and  left  lateral  halves  by  two  fissures,  named  re- 
spectively anterior  and  posterior  median  fissures,  which  do 
Dot  quite  reach  the  centre  of  the  cord,  for  at  the  bottom  of 
the  anterior  fissure  are  the  transverse  fibres  of  the  anterior 
white  commissure,  and  at  the  bottom  of  the  posferior  fissure 
he  fibres  of  the  posterior  grey  commissure.  By  these  com- 
missures the  two  halves  of  the  cord  are  united  together. 
The  fibres  of  the  posterior  commissure  surround  a  canal, 
called  the  centred  canal,  which  extends  along  the  whole 
length  of  the  cord,  and  even  passes  into  the  upper  end  of 
the  filum  terminale.  This  caaal  is  lined  by  a  ciliated 
columnar  endothelium,  and  expands  superiorly  into  the 
cavity  of  the  fourth  ventricle.  Each  lateral  half  of  the  cord 
is  subdivided  into  three  columns  by  two  depressions,  which 
mark  the  points  of  emergence  of  the  roots  of  the  spinal 
nerves.  The  anterior  nerve  roots  pass  through  the 
antero-laUral  depression  or  fissure,  and  between  it  and  the 
antero-median  fissure  is  the  anterior  column  of  the  cord. 
The  posterior  nerve  roots  pass  through  the  posterolateral 
fissure,  and  between  it  and  the  postero-median  fissure  is 
the  posterior  column,  whilst  between  the  anterior  and 
posterior  nerve  roots  lies  the  lateral  column.  In  the 
cervical  region,  the  part  of  the  posterior  column  which  lies 
next  tue  postero-median  fissure  Is  marked  off  by  a  fissure 
into  a  small  internal  or  posteromedian  column.  The  sub- 
division of  each 
lateral  half  of  the 
cord  into  the 
columns,  and  the 
arrangement  of  its 
nervous  tissues,  arc 
well  seen  in  trans 
verse  sections 
through  its  sub- 
stance. The  cord 
IS  composed  of 
white  and"  grey 
matter.   The  white 

matter  is  external,  Fio  64.— IVansvenc  section  tiirough  the  ipintl  cord, 
and    forms  the  CO-      AK.intero-medlM.ana  PF.postc.o-med.anflMuree 

lumus  of  the  cord. 
The  grey  matter  is 
surrounded  by  the 
white,  and  has 
in  each  lateral 
half  of  the  cord  a  crescentic  shape.  The  horns  of  the 
crescent  are  directed  towards  the  fissures  of  emergence  of  the 
nerve  roots  ,  the  anterior  horn  is  rounded  ;  the  posterior 
long  and  narrow.  The  proportion  of  grey  matter  to  the 
white  varies  in  different  parts  of  the  cord.  At  the  com- 
mencement of  the  filum  terminale  there  is  scarcely  any 
x.hite  matter ;  but  the  white  matter  increases  in  amount 
from  below  upwards,  so  that/  its  absolute  quantity  is  greatest 
in  the  cervical  part  of  the  cord.  The  grey  crescents  are 
thicker  in  the  upper  and  lower  enlargements  than  in  the 
intermediate  part 

The  cord  contaius  both  nerve  fibres  and  nerve  cells.  The 
txtemal,  columnar,  white  part  of  the  cord  consists  of  nerve 
fibres,  with  a  supporting  reticular  framework  of  connective 
tissue  and  blood-vessels  denved  from  the  pia  mater.  Well- 
formed  stellate  connective  tissue  corpuscles  lie  in  this  sup- 
porting framework.  The  nerve  fibres  of  the  various  columns 
•xtend  longitudinally,  and  lie  parallel  to  each  other,  so  that 
•  transverse  sections  through  the  columns  the  fibres  are 


PC.  posterior,  LC,  lateral  anJ  AC,  anterior  culumni; 
All,  anterior,  and  Pit.  posterior  nerve  roota;  C, 
central  cao&l  of  cord,  with  its  ccJomnar  endothelial 
linine.  The  pin  mater  Is  shown  Inveatlns  the  cord, 
aending  processes  Into  the  anterior  and  postcrlnr 
llMurcs,  as  well  as  delicate  prolongations  into  the 
euiuiTina.  The  crescentic  arrangement  of  Hie  grey 
DittiicT  Is  shown  by  the  darkoi  shaded  portion. 


transversely  divided.  The  individual  fibres  vary  mudi  in 
diameter^  but  m  all  the  axial  cylinder  and  medullary  sheath 
can  be  distinctly  seen.  Wherever  the  nerve  roots  enta- 
into  the  cord,  the  fibres  of  these  roots  pass  transversely  ur 
obliquely  in  their  course  inwards  to  the  grey  matter 
Horizontal  fibres  are  also  found  in  the  white  anterior  ojin- 
missure,  and  a  similar  appearance  can  be  seen  in  the 
posterior  commissure.  Horizontal  fibres  have  also  been 
traced  from  the  lateral  columns  into  the  adjacent  part  of 
the  grey  matter. 

The  grey  crescentic  pk)rtion  of  the  cord  contains  co!> 
nective  tissue,  blood-vessels,  nen'e  fibres,  and  nerve  ct\k 
The  nerve  fibres  in  the  grey  matter  are  oaroerous ,  i  j 
whilst  some  possess  a  medullary  sheath,  others  con^-^ 
only  of  the  axial  cylinder ,  they  divide  and  8ubdi%j^-. 
and,  as  Oerlach  has  shown,  form  a  narrow  •me^L'^: 
network  of  extremely  minute  fibres.  The  nerve  cells  arr 
jnulti  polar,  and  are  chiefly  collected  in  the  anterior  and 
posterior  horns  of  each  crescent  The  cells  of  the  an- 
terior comu  are  l&rge,  distinct,  and  steDate,  and  form 
a  well-defined  group  of  nerve  cells.  Those  of  the  pos- 
terior cornu  are  smaller  jn  size,  more  elongated  in  sba{^>e, 
but  with  stellate  branched  processes.  They  are  not  so 
distinct  as  in  the  anterior  horn,  owing  to  the  connective 
tissue  with  its  corpuscles  being  so  abundanL  This  ti&sje 
is  best  marked  at  the  tip  of  the  posterior  horn,  where  it 
forms  the  mbstaTUia  gelatinota  of  Rolanda  Locki<.irt 
Clarke  has  described  an  intermedio4ateral  group  of  nerrt 
cells  situated  at  the  outer  side  of  the  gr^  matter,  atoui 
midway  between  the  anterior  and  posterior  horns,  in  iht 
upper  part  of  the  cervical  portion  of  the  cord,  and  in  the 
thoracic  part  between  the  brachial  and  crura]  eiilaigemec:i 

The  course  of  the  fibres  in  the  cord  and  their  relatiaca 
to  the  nerve  ceUs  should  now  be  considered.  There  c^ 
be  no  doubt  that  of  the  longitudinal  fibres  scNne  ascend 
from  below  upwards, -and  conduct  either  excite- motorr 
impulses  to  the  regiona  of  the  spinal  cord  itself,  or  mu- 
sory  impulses  to  the  brain.  Other  longitudinal  fibres  s^ 
descend  from  the  brain  and  higher  regions  of  the  cord  to 
the  lower,  and  conduct  motor  and  vaso-motor  imp^Ut^s 
from  above  downwards.  The  horizontal  and  dfaliqoe  fibres 
of  an  anterior  or  motor  nerve  root  enter  the  gr^  matter  of 
the  author  comu,  and  seem  to  have  the  following  arr&r  ce- 
ment :  some  become  directly  coDtinuons  with  the  wal  ct1i> 
drical  processes  of  the  nerve  cells;  others  pass  into  the  a> 
tenor  commissare;  others  extend  as  far  as  the  grey  matter 
of  the  posterior  hpriL  The  nerve  cells  of  the  aaterior  ccmc 
give  origin,  therefore,  directly  to  nerve  fibres  by  their  utt 
branched  processea  Qerlach's  observations  shaw  that  \he 
branched  processes  of  these  ceBs  become  continnoiis  witk 
the  network  of  extremely  minute  fibres  afaready  descr.l  ec 
in  the  *grey  matter;  from  this  network  medulLted  fibres 
appear  to  arise  which  leave  the  grey  matter;  some  enter  tie 
lateral  column,  and  ascend  as  the  fibres  of  this  stracture , 
others  pass  as  fibres  of  the  anterior  commissare  to  tie 
opposite  side  of  the  cord,  and  ascend  as  the  anterior  colTiiiiD 
of  that  side.  The  anterior  and  lateral  colnmna,  therefore, 
are  constantly  receiving  accessions  of  fibres  fn»n  tk 
enclosed  grey  matter. 

The  fibres  of  a  posterior  or  sensory  nerve  root  od  entcrbg 
the  cord  subdivide  into  two  bundles;  one  does  not  enter  xli 
grey  matter,  but  applies  itself  to  the  posterior  column,  d 
which  it  forms  some  of  the  vertical  fibres.  These  £tr^ 
may  ascend  to  the  brain,  or  th^  may  at  some  higher  p«:  vti 
in  the  cord  enter  the  grey  matter  of  the  posterior  bom.  Tte 
other  bundle  of  posterior  root  fibres  at  once  taten  ^ 
posterior  horn  of  grey  matter.  The  eonD^AioDt  tad  nlit 
mate  arrangement  of  these  fibres  in  the  mj  Batter  hiw 
not  been  satisfactorily  made  out  Qeria^  fetates  t^  » 
they  frequently  subdivide  on  entering  the  grey  mstter,  it 
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U  possible  they  may  form  the  fine  nerve  fibre  plexus  of  the 
grey  substance;  but  a  direct  continuity  between  them  and 
the  axial -cylinder  prooeasee  of  the  cells  of  the  p<«terior 
horn  docs  not  seem  to  have  been  observed.  From  the 
plexus,  formed  by  the  much  subdivided  processes  of  these 
cells,  fibres  arise,  which,  forming  the  fibres  of  the  pos> 
tenor  commissure,  pass  both  in  front  of  and  behind  the 
central  canal  to  the  opposite  side,  where  they  ascend  towards 
the  brain,  "  partly  in  the  vertical  fasciculi  of  tlie  posterior 
cornua  and  partly  in  the  posterior  columns." 

The  structure  of  the  spinal  cord  shows  it  to  be  both  a 
nerve  centre  and  a  conductor  of  nervous  impulses.  The 
nerve  cells  in  its  grey  matter  give  rise  either  directly, 
or  through  the  delicate  plexus  fonned  by  their  branching 
processes,  to  nerve  fibres,  which  may  either  pass  out  of 
the  cord  as  the  anterior  and  posterior  roots  of  the  spinal 
nerves,*  or  may  ascend  to  the  bram  as  the  columns  of  the 
cord.  .  Hence 'the  cord  is  anatomically  continuous,  on  the 
one  hand,  through  the  nerves  which  arise  from  it,  with  the 
peripheral  end-organs  in  the  skin,  and  muscular  system  in 
which  those  nerves  tennUiate;  and,  on  the  other  hand,  it  is 
continuous  with  the  brain.  It  serVes,  therefore,  to  conduct 
the, impulses  of  touch-sensation  from  the  skin  upwards 
to  the  brain, -and  the  motor  impulses  from  the  brain 
downwards  to  the  muscles.  But  further,  the  cord  is  the 
great  nerve  centre  concerned  in  reflex  excito-motory 
actions.  It  must,  also,  "be  remembered  that  the  two  halves 
of  the  cord  are  anatomically  continuous  with  each  other 
through  the  nerve  fibres  of  the  commissures,  so  that  it  acts 
as  a  single  organ,  and  not  as  two  organs.  Experimental 
have  shown  that  sensory  impulses  are  conducted  upwards 
through  the  cord,  not  by  that  half  from  which  the  nerves 
arise  that  have  been  excited,  but.  by  the  opposite  half  of 
the  cord,  which  is  obviously  due  to  the  crossing  of  the 
fibres  of  the  posterior  commissure.  Motor  impressions 
are,  however,  conducted  downwards  by  that  half  of  the 
cord  from  which  the  nerves  arise  that  pass  to -supply  the 
muscles  to  be  moved. 

The  spinal  cord  is  well  supplied  with  blood  by  numerous 
arteries,  which  tenninate  in  a  diffused  capillary  network. 
The  capillaries  are  much  more  numerous  in  the  grey  matter 
of  the  corc(  than  in  the  white  columns. 

OBIOm,    A&BAifOKMSNT,    AKD    DlSTBIBUTIOIff    OF    THE 

Spinal  Nebvbs. — ^The  spinal  cord  gives  origin  to  thirty- 
one  pairs  of  Spinal  nerves,,  which  pass  out  of  the  spinal 
can  J' through  the  intervertebral  foramina.  These  nerves 
are  arranged  in  groups,  according  to  the  region  of  the 
spine  through  the  foramina  in  which  they  proceed. 
There  are  eight  pairs  of  cervical  nerves;  the  first  or 
tub-oceipUcU  emerges  between  the  occipital  bone  and  the 
atlas,  the  eighth  between  the  seventh  cervical  and  first 
dorsal  vertebrae;  Twelve  dorsal  or  thoracic  nerves  pass  out 
on  each  side  in  relation  to  the  dorsal  vertebrae:  five  pairs 
of  lumbar  nerves  in  the  region  of  the  kins;  five  pairs  of 
sacral  nerves  through  the  sacral  foramina;  and  one  pair 
of  coccygeal  nerves  through  the  lowest  openings  in  the 
spinal  canaL  Each  spinal  nerve  arises  by  two  roots,  an 
anterior  and  a  posterior,  from  the  side  of  the  cord.  These 
roots  are  distinguished  from  each  other  both, anatomically 
and  physiologically.  The  posterior  root  has  a  swelling  or 
ganglion  on  it,  whilst  no  ganglion  exists  on  the  anterior 
root  The  posterior  root  consists  of  sensory  nerve  fibres, 
i.e.,  of  fibres  which  conduct  impulses  ftom  the  periphery 
into  the  nerve  centre;  whilst  the  anterior  root'  is  composed 
Jof  motor  nerve  fibres,  ie.,  of  fibres  which  conduct  im- 
pulses from  the  centre  to  Uie  periphery.  The  ganglion  is 
situated  on  the  posterior  root,  as  a  rule^  in  the  interverte- 
bral foramen;  but  the  lower' sacral  nerves  have  the  ganglia 
on  their  pDsterior  roots  in  the  spinal  canaL  These  ganglia 
contain  bipohr  nerve  cells,  and  the  nerve  fibres,  as  they 


pass  through  each  ganglion,  are  apparently  connected  with 
the  poles  of  the  cells.  The  roots  of  the  spinal  nerves  vary 
in  direction  and  lengtL  Those  of  the  cervical  nerves 
are  short,  and  run  almost  horizontally  outwards  to  their 
respective  intervertebral  foramina;  those  ol  the  dorsal  are 
longer  and  more  oblique;  whilst  the  roots  of  the  lumbar 
and  sacral  nerves,  owing  to  the  cord  ending  much  above 
the  foramina  through  which  the  nerves  proceed|^  are  very 
long^  and  form  a  l^sh  of  nerves  in  the  lower  part  6f  the 
spinal  capal,  i^hich  surrounds  the  filum  terminale,  and,  horn 
its  general  resembLince  in  arrangement  to  the  haiis  of  d 
horse's  tail,  has  been  named  eauda  equina. 

The  anterior  nehre  root  joins  the  posterior  immediate!, 
outside  the  ganglion,  and  by  their  junction  a  spinal  nerr- 
is  formed.  This. nerve  contains  a  mixture  of  both  mote; 
and  sensotjr  fibres,  and  is  compound  therefore  jn  function. 
Almost  immediately  after  its  formation  the  nerve  separates 
into  two  divisions,,  an  anterior  and  a  posterior,  and  each 
division,  like  the  nerve  itself,  contains  both  motor  and 
sensory  fibres. 

The  Fosterior  Primary  Divisions  of  the  spinal  nerves, 
smaller  than  the  anterior,  are  distributed  both  to  the 
musdea  and  skin  on  the  back  of  the  axial  part  of  the  body. 
Their  general  arrangement  is  as  follows :  each  division, 
with  some  three  «r  four  exceptions,  subdivides  into  an 
internal  and.an  external  branch.  In  the  bade  of  ths  neck 
and  the  back  of  the  upper  part  of  Ifhe  chest,  the-extemal 
branches  of  ^thesQ:,  nerves  supply  the  deep  muscles;  the 
internal  branches  pierce  the  musdes'  dose  to  the  spines 
of  the  verte\>rad,  and  end  in  the  skin;  the  internal  branch 
of  the  second  nerve,  called  great  occipital,  and  that  of 
the  third  cervical,  pass  to  the  skin  over  the  ocdpital  bone. 
In  the  back  oftha  lower  part  of  the  chest  and  of  the  loins, 
the  internal  branches  supply  the  deep  musdes,  the  external 
branches  pass  to  the  skin,  those  of  some  ot  thS-lumlNur 
nerves  extending  as  far  as  the  skin  of  the  buttodc 

The  Anterior  Primary  Divisions  are  .not  so  uniform 
either  in  arrangement  or  distribution  as  are  the  pos- 
terior. .  They  supply  the 
front  and  sides  of  the  axial 
part  of  the  neck  and  trunk, 
and  the  extremities^  The 
anterior  divisions  of  the 
twelve  thoracic  nerves  have 
the  most  simple  arrange- 
ment. Each  nerve,  called 
from  its  position  an  ij»/€r- 
costal  nerve,  runs  out- 
wards, immediately  bdow 

the  lower  borda  of  a  rib.  Flo.  6d.—DUgrftro  of  the  Arrangement  of* 

,      .  •   •      i.      av  pair  of  thoracic  spina]  nervca.   SCaptn&l 

and   gives  Origm  to   tnree     cord;  AK.  anterior  aerra  root;  PR,  po«. 

*  ~  '  terlor  root,  with  ila  sangUon;  PD,  po»> 

terior  primary  dlTiiton  ; 

primary 


terior  primary  dlri^n ;    AD,  anterior 
'  diTislon,  or  intercostal  nerve  s 


so,  iympathetic  gannUon;  with  the  com- 

itlog  br      ■      ■  ^ 
anterior  djTiaion}  M.  moadea,  with  the 


municatiog  branchea  between  it  and  the 


motor  branchea  entei^ng 
lateral    cntAicoui^    and    AC» 
ctttaneuna  ocrvca. 


them:    LC, 
anterior 


series  of  branches,  named 
communicating,  muscular, 
and  cutaneous.  By  the 
Communicating  branch 
each  intercostal  nerve  is 
connected  with  an  ad- 
jacent ganglion  on  the  thoradc  portion  of  the  sympathetic 
system.  By  the  Muscular  or  motor  branches  these  nerves 
supply  the  intercostal  musdes,  the  levatores  costarum,  and 
the  triangularis  stemi,  whilst  the  lower  intercostal  nerves 
run  forwards  and  downwards  into  the  wall  of  the  abdomen, 
and  supply  the  two  oblique,  the  transverse,  rectus,  and 
pyramidaiis  musdes.  The  skin  of  the  sides  of  the  thorax 
and  abdomen  receives  its  nervous  supply  fri^m  the  Lateral 
Cutaneous  branches,  whilst  the  skin  on  the  front  of  th« 
trunk  is  svpplied  by  the  Anterior  Cutaneous  terminations  of 
these  nerves.  The  lateral  cutaneous  branches  of  the  second 
and  third  intercostal  nerves  are  comparativdy  large  in  sise, 
and  assist  in  the  supply  of  the  skin  ol  the  inner  side  of 
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the  upper  arm;  hence  they  are  caQed  itUereotUhhumeral 


fvous  In  the  regions  of  the  neck,  loins,  and  pelvis,  the  anterior 
xuies.  divisions  of  the  minal  nerves  do  not  pass  simply  outwards 
to  Uieit  distribution.  In  each  r^on  a4iacent  nerves  in- 
terlace with  each  other,  and  form  what  is  technically  called 
a  nervoui  pUgut.  When  a  branch  arises  from  a  ihoracfc 
nerve,  it  contains  fibres  derived  from  that  nerve  only ;  but 
when  a  branch  arises  from  a  plexus,  it  may  contain  fibres, 
not  of  one  only,  but  of  two  or  more'  of  the  nerves  which, 
by  their  interlacement,  form  Uie  plezusi  Hence  the  parts 
which  are  supplied  by  these  branches  are  brought  into  con- 
nection with  a  greater  number  of  nerves,  and  consequently 
with  a  greater  extent  of  the  q)inal  oord  or  nerve  centre, 
than  are  the  puis  which  receive  bmnches  from  a  single 
nerve  only.  Theae.pkxases  are  €bpecialiy  found  in  con- 
nection with  the  nerves  which  supply  the  extremities, 
where,  owing  to  the  oomdexity  of  the  muscular  move- 
ments, Uic  coKMdination  of  these  movements  through  the 
nervous  system  is  rendered  necessary. 

The  anterior  divisions  of  the  eight  cervical  nerves  are 
arranged  in  two  plexuses,  named  cervical  and  brachial 

The  Cermeal  pUxut  (PL  ZYIL)  is  formed  of  the  four 
upper  cervical  nerves,  which  make,  by  interlacement  with 
each  other,  a  series  of  loops  in  front  of  the  transverse 
processes  of  the  cervical  vertebrsd.  Arising  either  directly 
from  these  nerves,  or  from  the  plexus  whi<£  they  form,  are 
communicating,  muscular,  and  cutaneous  brandies.  The 
CommwUeating  branches  connect  these  nerves  with  the 
large  superior  cervical  ganglion  of  the  sympathetic  system, 
also  wiUi  the  vagus,  accessory,  and  hypoglossal  cranial 
nerves,  and  whh  ue  descending  branch  of  tbeliypogldssal 
The  Mudcular  branches  supply  thd  anterior  recti  muscles 
6f  the  neck,  the  levator  scapula^  the  posterior  scalenus, 
the  diaphragm,  and  in  part  tlie  stemo-mastoid  and  trape- 
sius.  The  branch  to  the  diaphragm,  or  the  pkrenie  nerve, 
is  the  most  important  (PL  aVIL  f) ;  it  springs  from  the 
third,  fourth,  and  fifth  cervical,  and  passes  down  the  lower 
part  of  the  neck,  and  through  the  thorax,  to  supply  its 
t>wn  half  of  the  diaphragm.  The  Cut€meous  branches  are 
as  follows: — the  occipUaUi  mmor^  to  the  skin  of  the 
occiput;  the  aiuriculo-parcitidecai^  to  the.  skin  over  the 
parotid  gland  and  the  adjacent  part  of  the  auricle;  the 
trannersalia  coUi^  to  the  skin  of  the  front  of  the  side  of 
the  neck ;  the  tupm-clavietUar  nerves,  to  the  skin  of  the 
lower  part  of  the  side  of  the  neck,  and  upper  part  of  the 
chest 

The  Brachial  plexus  (PL  XVU  1,  2,  3,  4)  is  formed 
of  the  four  lower  cerviod  nerves,  and  of  the  larger  por- 
tion of  the  first  intercostal,,  called  also  first  dorsal  nerve. 
It  is  of  large  si^e,  and  is  principally  for  the  supply 
of  the  upper  limb.  Its  exact  mode  of  arrangement 
presents  many  variations,  but  the  following  is  not  un- 
frequently  found: — ^The  fifth  and  sixth  nerves  join  to 
form  a  large  nerve,  which,  after  a  short  course,  is  joined 
by  the  seventh,  in  this  manner  the  upper  cord  of  the 
plexus  is  formed.  The  eighth  cervical  and  the  first 
dorsal  then  join,  to  form  the  hwer  cord  of  the  plexus. 
These  cords  Uien  pass  behind  the  clavicle  and  subdavius 
muscle  into  the  axilla,  wnere  they  become  modified  in 
arrangement  From  each  a  large  branch  arises,  and  these 
iwo  branches  then  join  to  form  a  third  cord  These  three 
cords  have  special  relations  to  the  axiUaiy  artery  :  the  one 
which  lies  to  its  outer  side  is  named  the  outer  ccrdf  that  to 
the  inner,  the  mner  cord,  that  behind,  the  posterior  cord. 
These  nerves  and  the  cords  formed  by  them  give  origin  to 
communicating,  muscular,  cutaneous,  and  mixed  branches. 
The  Communioattng  branches  jom  the  middle  and  in- 
ferior oervical  and  &m  thoracic  gangha  of  the  sympathetic 
watom.     The  JHf  oscular  branches  supply  the  scaleni,  longus 


colti,  rhomboid,  and  subclavius  muscles;  the  supra  and 
infra-spmatus  musdes,  through  a  brandi  called  mpror 
saspular ;   the'serratus  magnus,  througb  the  poeterior 
thchyicie  branch ;  the  greater  and  lesser  pectorals,  through 
the  two  'anterior  thcracic  branches;  and  the  subscapu- 
laris,  teres  miyor,  and  latiasimus  dorsi,  through  the  three 
subscapular  brandies.    The  Cutaneous  branches  ariae  from 
the  inner  oord,  and  are  the  lesser  tnienuU  cuUmeoui, 
which  ends  in  the  skin  of  the  inner  aide  of  the  upper 
arm,  and  joins  the  intercoeto-humenl;  and  the  tntemal 
cutaneous,  which  not  only  sends  branches  to  the  akin  of 
the  upper  arm,  but  supplies  the  skin  oi  the  inner  side 
of  the  forearm,  both  cm  its  anterior  and  posterior  eurfacea 
The  Mixed  branches  are  large  and  veiy  impcntazit:— 
a.  The  Cireun^lex^  from  the  poaterior  cord,  supplieB  the 
ddtoid  and  teres  minor  musdes,  the  akin  over  the  del- 
toid, and  the  shoulder  joint    b,  The  Musculfh^malg  also 
from  the  poaterior  cord,  supplies  the  triceps  end  anconeus, 
the  supinator  longus  and  extensor  carpi  radiahs  longior 
musdes ;  and  by  its  extenud  cutaneous  branch,  the  skin  of 
the  outer  side  of  the  back  of  the  forearm.     It  then  divides 
into  the  radial  and  posterior  interosseous  braocbea    The 
radial  passes  through  the  forearm  to  the  hand,  and  aeppUee 
the  skin  on  the  back  of  the  thumb,  index  and  middle  digiu 
and  radial  side  of  the  nng  digit    The  posterior  itUeroue^ 
ous  supplies  the  muscles  on  the  back  of  the  forearm  end  the 
articulations  of  the  csiipal  jointa    e^  Th^  Mneeado^htate' 
ous  branch  of  the  outer  oord  of  the  plexua  supplies  tbe 
biceps,  brachialis  anticui%  and  ooraoo^brachialts  musdes, 
and  ends  in  an  external  cutaneous  branch,  which  anpplies 
the  skin  of  the  outer  side  of  the  forearm,  both  in  froot  and 
behind.    i,Th»  Ulnar  nerve  arises  from  the  inner  cord, 
passes  thfough  the  upper  arm,  and  enters  the  forearm  be- 
tween the  inner  cond^e  and  olecranon,  where  it  sopplies 
the  elbow  joint     Here  it  may  easily  be  compressed,  when 
a  pricking  sensatioh  is  experienced  in  the  comae  of  its  di»- 
tribution.     In  this  spot  it  is  popularly  called  the  '*  funny 
bona*    In  the  forearm  the  ulnar  nerve  supplies  the  fiexor 
carpi  ulnaiis  and  inner  part  of  the  flexor  profundus  digi- 
torum  musclea     In  the  hand  it  supplies  the  musdes  d  the 
ball  of  the  little  finger,  the  two  inner  lumbiicale%  the  inter- 
ossd  musdes,  and  the  adductor  and  deep  part  of  the  abort 
flexor  ol  the  thumK     It  also  supplies  a  doreal  cutaneous 
branch  to  the  back  of  the  hand,  and  the  back  of  the  lit^ 
and  of  the  ulnar  side  of  the  ring  digita    Po/mar  ootaneons 
branches  are  also  given  to  the  palm  and  the  palmar  aspects 
of  the  same  digita^  e.  The  ifarfiaa  nerve  arises  I7  two  roots, 
one  from  the  inner,  the  other  from  the  outer  ooid  of  the 
plexua    It  enters  the  forearm  in  front  of  tiie  elbow  joint, 
supplies,  either  directly  or  through  its  anterior  interoeseoas 
branch,  all  the  flexors  and  pronator^  except  those  snpptied 
by  the  ulnar ;  is  continued  to  the  hand,  where  it  snpphes 
the  abductor,  qpponens,  superficial  part  of  the  dicrt  flexor 
of  the  thumb,  and  two  outer  lumbrical  musdea    It  also 
supplies  a  palmer  branch  to  the  skin  of  the  palm,  and  gives 
digital  cutaneous  branches  to  the  thumbs  index  end  muldle 
digits,  and  radial  side  of  the  ring  digit 

The  Lumbar  plexus,  of  large  size,  ia  situated  at  the  back 
of  the  abdominal  cavity  in  Uie  region  of  the  loina,  and  is 
formed  by  the  four  upper  lumbar  nerves,  which  fonn  a 
series  of  loop-like  interlacements  in  front  of  the  trensvene 
processes  of  the  lumbar  vertebra.  It  gives  origin  to  com- 
municating, muscular,  cutaneous^  and  mixed  brandiea 
The  Communicating  branches  join  the  four  apper  lumbar 
^nglia  of  the  sympathetic  system.  The  Muecular 
branches  supply  the  quadratus  lumbomm  muade,  and 
give  branches  to  the  psoaa  The  Cutaneous  brandies  are 
named — a,  llio-hypogastric,  which  givea  an  iliac  branch  to 
the  skin  of  the  buttock,  and  a  hypogMtric  branch  to  the 
skin  of  the  abdomen  above  the  pnbio  i(ymphyiiS|  i 
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Ilio-inguxnal,  which  supplies  the  skin  of  the  groin;  this 
nerve  is  by  some  said  to  send  a  branch  to  the  internal 
oblique  muscle ;  c,  E^temoU  CiUaneow,  which  supplies  the 
skin  on  the  outer  aspect  of  the  thigh.  The  Mixed  branches 
are  as  follows : — a,  Gaiito-crural,  which  supplies  the  cre- 
master  muscle,  and  a  cutaneous  branch  to  tJie  skin  of  the 
groia  h,  Anterior  Crural,  a  laige  nerve  which  enters  the 
thigh  by  passing  behind  PouparCs  ligament,  and  supplies  the 
great  extensor  muscles  of  the  knee-joint^  and  also  the  sar- 
terms,  the  psoas-iliacus  and  the  pectineus^  which  act  as 
flexors  of  the  hip- joint;  it  gives  off  the  following  cutaneous 
branches : — ^An  internal  cutanfiow  to  the  skin  of  the  inner 
side,  a  middle  cutaneous  to  the  skin  of  the  middle  of  the 
front  Qf  the  thigh,  and  the  long  saphenous  nerve,  which 
supplies  the  skin  of  the  inner  side  of  the  knee-joint,  the 
inner  side  of  the  leg  and  the  foot  e,  Obturator  nerve,  which 
leaves  the  pelvis  through  the  obturator  foramen,  and  sup- 
plies the  obturator  eztenius  and  adductor  muscles  of  the 
thigh,  and  sends  a  branch  to  the  pectineus;  it  also  supplies 
the  hip  and  knee  joints,  and  not  unfrequently  gives  a 
branch  to  tlie  skin  of  the  lower  part  of  the  inner  side  of 
the  thigh,  cf.  An  Accessory  Obturator  uerve  is  sometimes 
present,  whidi  goes  to  the  pectineus,  to  the  hip-Joint,  and 
Also  joins  the  obturator  nerve. 


f i«.  M.— Lumbar,  Mcnl,  and  sacro-coeeyffea.  pleznset.  DXII,  the  loweat  thondo 
oerre  of  the  IntercoiiUl  series;  LI  to  IV,  the  nerree  of  the  lombar  plelui  V, 
the  fifth  lambar.  with  8,  the  lainbo-eacnJ  cord;  SI  to  IV,  lacral  oerree  Rolnir 
to-form  the  eacral  plexus;  V  and  CI.  the  lacro^oceygeal  plexu;  a,  chain  of 
ganglia  of  the  iTinpathetie  system,  snowing  the  commnntcatlng  hranehcswith 
the  spinal  nerres;  c  the  last  of  these  ganglia,  railed  coccytreal  ganglion,  or 
ganglion  impar;  At.  position  of  solar  plexr.s;  1,  Ulo-hypogastrlc  nfrre;  2,  Ulo- 
Inguinal :  8,  external  cntancous;  4,  gonito-cmral ;  A,  anterior  crnral;  6^ 
«btujator:  7.  superior  glntsaL 

The  Lumbosacral  Cord  is  formed  of  the  fifth  lumbar 
Qerve  and  of  a  brancfa^fr6m  the  fourth  lumbar.  It  joins  the 
sacral  plexus.  Before  Ihe  junction  it  gives  origin  to  a  com- 
municating and  a  muscular  branch.  The  Communicating 
loins  the  fifth  lumbar  ganglion  of  the  sympathetic  The 
Muscular  branch,  named  tihe  superior  gluteal  nerve,  sup- 
plies the  glutseus  medius  and  minimus  and  the  tensor  fascise 
^moris  muscle. 

The  Sacral  plexus  is  situated  in  the  cavity  of  the  pelvis, 
uid  is  the  largest  of  all  the  plexuses.    It  is  formed  by  the 


junction  of  the  lumbo-sacral  cord,  the  fihit,  second,  third, 
and  partof  the  fourth  sacral  nerves,  and  appeals  as  aflattened 
mass  in  front  of  the  sacrum.  It  gives  origin  to  com- 
municating, muscular,  and  mixed  branches.  The  Cont- 
municating  branches  join  the  upper  sacral  ganglia  of  the 
sympathetic  system.  The  Ifuimlar  branches  supply  the 
upper  fibres  of  the  glutaus  maximus,  >he  pyriformis, 
gemelliy  quadratus  femoris,  and  obturator  internus 
muscles.  The  Mixed  nerves  are  as  follows : — a,  Fudic, 
which  supplies  the  muscles  and  akin  of  the  external  oigans 
of  generation,  b.  Small  SdcUic,  which  supplies  not  only  the 
lower  fibres  of  the  gluteus  maximus  muscle,  but  the  skin  of 
the  buttock,  the  back  of  the  thigh,  of  the  popliteal  space, 
and  of  the  leg;  it  also  gives  a  long  pudendal  branch  to 
the  skin  of  the  perineum.  <^  Great  Sciatic;  this  is  the 
largest  nerve  in  the  body.  It  leaves  the  pelvis  through 
the  great  sciatic  foramen,  and  passes  down  Uie  back  of  the 
thigh,  when  it  divides  into  external  and  internal  popliteal 
branches.  Before  dividing  it  supplies  the  hamstring 
muscles,  and  gives  a  branch  to  the  adductor  magnus. 
The  external  popliteal  branch  gives  offsets  to  the  knee- 
joint^  passes  down  the  outer  side  of  the  1^,  supplies  the 
peronei  longus  and  brevis,  dves  off  the  communicans 
peronei  branch  to  the  skin  of  the  outer  side  of  the  back  of 
tibe  1^,  and  ends  as  the  external  cutaneous  nerve  for  the 
dorsum  of  the  foot  and  the  dorsal  surfaces  of  all  the  toes, 
except  the  outer  side  of  the  little  and  the  adjacent  sides  of 
the  great'  and  second  toes.  The  interfuU  popliteal  branch 
gives  offsets  to  the  knee-joint^  and  supplies  the  communi- 
cans  tibialis  nerve,  which  joins  theconmiunicans  peronei. 
and  forms  with  it  the  ext^nal  saphenous  nerve  that  passes 
to  the  outer  side  of  the  foot  and  litU^  toe.  The  inlemal 
popliteal  also  suppli^ajthe  muscles  of  the  calf  and  the 
popliteus  muscle,  and  is  prolonged  downwards  as  the 
posterior  tibial  nerve.  The  anterior  tibial  passes  to  the 
front  of  the  leg,  supplies  the  tibialis  anticus,  peroneus  ter- 
tius,  and  extensor  muscles  of  the  toes,  and  terminates  as  the 
cutaneous  digital  nerve  for  the  adjacent  sides  of  ihe  great 
and  second  toes.  The  posterior  tibial  nerve  passes  down 
the  back  of  the  Teg,  supplies  the  tibialis  posticus  and  long 
flexors  of  the  toes,  gives  off  a  cutaneous  branch  to  the 
skin  of  the  heel,  and  terminates  by  dividing  into  the 
internal  and  external  plantar  nerves.  The  internal  plantar 
nerve  supplies' the  skin  of  the  sole  and  sends  digital  branches 
to  the  skm  of  the  great,  second,  third,  and  tibial  iride  of  the 
fourth  toes ;  it  also  supplies  the  abductor  pollicis,  flexor 
brevis  digitorum,  flexor  brevis  polUcis,  and  two  inner 
lumbrical  muscles.  The  ^extefnal  plantar  nerve  supplies 
digital  branches  to  tUb  skin  of  the  little  and  fibular  sides 
of  the  fourth  toes,  and  branches  to  all  the  muscles  of  the 
sole  of  the  foot  which  are  not  supplied  by  the  interna] 
plantar  nerve. 

The  SacroXJbocygeal  is  the  smallest  plexus  belonging  to 
the  anterior  divisions  of  the  spinal  nerves.  It  is  formed  by  a 
part  of  the  fourth  sacral,  the  fifth  sacral,  and  the  coccygeal 
nerves.  It  lies  in  front  of  the  last  sacral  and  the  first  coccy« 
geal  vertebrae,  and  gives  origin  to  communicating,  viBceral, 
muscular,  and  cutaneous  branches.  The  Communicating 
branches  join  the  lower  sacral  and  the  coccygeal  ganglia  of 
the  sympathetic  system;  the  Vi^tral  pass  to  the  pelvic 
plexus  of  the  sympathetidf  and  through  it  to  the  bladder 
and  rectum ;  the  Muscular  to  the  levator  ani,  coccygeus, 
and  sphincter  ani  extemus  muscles ;  the  Cutaneous  to  the 
skin  about  the  anos  and  tip  of  the  coccyx. 

Thb  Bbain. — ^By  the  term  Bbain  or  Encephalov  is  BraiSi 
meant  all  that  part  of  the  central  nervous  axis  which  is 
contained  within  the  cavity  of  the  skulL    It  is  divided 
into  several  parts,  named  medulla  oblongata,  pons,  oer» 
belluxn,  and  cerebrum.    The  medulla  oblongata  is  directly 
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continaotis  with  tiio  spinnl  curd  through  the  foramen 
tuagnum.  The  cerebellum  lies  above,  and  immediately 
bchiDd  the  medulla  oblongata,  \vith  which  it  is  'directly 
continuous.  The  pons  lies  above  and  in  front  of  the 
medulla,  with  which  it  is  directly  continuous.  The  cere- 
brum is  the  highest  division,  and  lies  above  both  pons  and 
cerebellum,  with  both  of  which  it  is  directly  continuous. 
Severid  figures  of  the  brain  are  given  in  Plate  XVIIL 
>duiia  The  Mbp.ulul  Oblongata  rests  upon  the  bosi-occipital. 

*^Q~         It  is  somewhat  pyramidal  in.  form,  alK>ut  1  \  inch  long,  and 
^'  I  inch  brood  in  its  widest  pari.    It  is  a  bilateral  organ,  and 

iM  divided  into  a  right  and  a  left  half  by  shallow  anterior 
and  posterior,  ihediad^'fissureis,  continuous  with  the  corre- 
spouduig  fissures  in  the  spinal  cord ;  the  posterior  fissure 
ends  above  in  the  4th  Tentricle.  Each  half  is  subdivided 
into  elongated  tracts  of  nervous  matter.  Next  to,  and 
parallel  with  the  anterior  fissure  is  the  anterior  pyramid . 
(PL  XVIIL  figa.  1  and  -2,  P).  This  pyramid  is  continuous 
below  with  the  coed,  and  the  place  of  continuity  is  marked 
by  the  piassage  across  the  fissure  of  three  or  four  bundles  of 
nenre  'fibres,  from 'each  half  of  the  cord,  to  the  opposite 
anterior  pyramid;  this  crosnng  is  called  the  dectissation  of 
the  pyramids.  To  the  side  of  the*  pyramid,  and  separated 
from  it  by  a  faint  fissure,  is  the  divarp  fasetetUtu,  which 
at  its  upper  end  is  elevated,  into  the  projecting  oiel-shaped 
Mvary^ody  (VI  XVm.  figs.  1  -and  2,0).  Behind  the  olive,, 
and  separatea  from  it.by  i^  faint  groove,  is  the  strong  tract 
named  resti/orm  body;  as  it  ascends  from  the  cord  it 
diverges  from  its.feUow  in  the  opposite  half  of  the  medulla 
oblongata.  By  this  divergenpe  the  central  part  of  the 
moijiHa  is  opened  up,  and  the  lower  half  of  the*  cavity  of 
the  4i!b  ventncle  is  formed.  Internal  to  the  restiform  body 
is  the  p^terior  pyramid,  *which  is  continuous  with  the 
postero-median  column,  and-  bounds  the  posterC-median 
fissure..  Whete  the  restiform  bodies  diverge^  from  each 
other,  there  also  the. posterior  pyramids  diverge  outwards- 
from  the  sides  of  the  postero-median  fissure.  At  the  upper 
part  of  the  floor  of  the  4th  ventricle  a  longitudinal  tract  of 
nerve  fibres,  the  fasciculus  teres,  ascends  on  each  side  of 
its  median  furrow  (Fig.  68,  7).  Slender  tracts  of  nerve, 
fibres,  \hQarciform  fibres,  arch  across  the  side  of  the  medulla 
immediately  below  .  the'  olive ;  and  white  slender  tracts 
emerge  frum  the  median  furrow  of  the  4th  yeotricle,  pass 
outwards  across  itis  floor,  and  form  the  slrice  medullares  or 
acousticce,  the  roots  of  origin  of  the  auditory  nerve  (Fig.  68, 8). 
The  medulla  oblongata,  like  the  spinal  cord,  with  which 
it  is  continuous,  consists  both  of  grey  and  white  matter. 
But  the  exterior  of  the  medulla  is  not  so  exclusively  formed 
of  white  matter  as  is  the  outer  part  of  the  cord,  for  the 
divergence  from  each  other  of  the  restiform  bodies  and 
posterior  pyramids  of  opposite  sides  open:s  but  the  central 
part  of  the  medulla,  and  allows  the  grey  matter  to  become 
superficial  on  the  floor  of  the  4th  ventricla  The  nerve 
fibres  which  enter  into  the  formation  of  the  pyramids  an  1 
the  other  tracts  just  described,  are  partly  continuous  below 
with  the  columns  of  the  spinal  cord,  and  are  prolonged 
upwards  either  to  the  pons  and  cerebrum,  or  to  the  cere- 
bellum, or  they  partly  take  their  rise  in  the  medulla 
oblongata  itself  from  the  cells  of  its  grey  matter.  As  the 
medulla  is  a  bilateral  organ,  its  two  halves  are  united 
together  by  commissural  fibres,  which  cross  obliquely  its 
mesial  pkne  from  one  side  to  the  other,  and  as  they  decus- 
sate in  that  plane,  they  form  a  well-marked  mesial  band 
or  rapM.  Further,  the  meSulla  is  a  centre  of  origin  for 
several  pairs  of  the  more  posteiior  encephalic  nerves,  and  for 
the  vaso-motor  nerves.  In  the  passage  upwards  through 
the  medulla  of  the  columns  of  the  cord,  a  re-arrangement 
of  their  fibres  takes  place  ;  just  as  in  a  great  central  i-ailway 
•tation,  the  rails,  which  enter  it  in  one  direotjcni,  intersect 
andaro  rearranged  before  they  emerge  from  it  in  the  oiij.n«i'.e 


direction.  The  fibres  of  the  posterior  median  cohmin  of 
the  cord  ape  prolonged  upwards  as  the  posteiior  pyramid. 
The  fibres  of  the  posterior  column  of  the  cord  are  for  the 
most  part  prolonged  upwards  into  the  restiform  body, 
though  some  fibres  pass  to  the  front  of  the  medulla  to 
participate  in  the  decussation  of  the  anterior  pyramids. 
The  lateral  column  of  the  cord  divides  into  three  parts : 
a,  the  greater  number  of  its  fibres  pass  inwards  acrosa  the 
anterior  median  fissure,  to  assist  in  forming,  the  anterior 
pyramid  of  the  opposite  side, so  as  to  prodnce  the  decnssatiLa 
already  referred  to ;  b,  others  join  the  restiform  bodj ;  c, 
others  form  the  fasciculus  teres  situated  on  the  floor  of  tee 
4  th  ventricle.  The  ante- 
rior column  of  the  cord 
also  divides  into  three 
parts:  a,  some  fibres 
form  the  orcif oim  fibres 
and  join  t&e  restiform 
body ;  (,  othets  assist  in 
the  formation  of  the 
qlivary  fasciculus ;  e, 
others  are  prolonged  up- 
wards in  the  anterior 
pyramid  of  the  same 
Aide  (Fig.  67). 

The  anterior  pyramid 
consists  partly  of  fibres 
of  the.  anterior  column 
of  l^e  cord  of  the  some 
side,  partly  of  decus- 
sating, fibres  df  the  ante- 
nor  commissure,  parUy 
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from  the  posterior  co^ 
lumxis.uid  posterior  Gor- 
.nu^  of  grey  matter,  but 
princip^ly  of  the  decus- 
saiing  fibres.of  the  lateral 
column  .of  .the  opposite 
side  of  the  cord.  The. 
fibres  '.of  the  anterior 
pyramid  air  prolonged 
through  the  pons  to  the 
cerebrum^  -  Owing  to 
the  decussation,  o?  the 
lateral  columns  of  the  cord  in  the  formation  of  dte  pyramids, 
the  motor  nerve  fibres  froin  one-half  of  the  brain  are  trans- 
mitted to  the  opposite,  side  of  the  '.tord,  so  that  injuries 
affecting  one  side  of  the  brain  occasion  paralysis  of  the 
motor  nerves  arising  from  the  opposite  half  of  theccrd. 
The  olivary  fasciculus  ia  formed  partly  of  fibrea  of  the 
anterior  column  oi^  .the  same  side,  and  partly  of  fibres 
arising  from  the  grey  matter  of  the  olive.  It  is  continued 
upwards  through  the  pons  to  the  cerebrum.  The  le^oim 
body  is  formed  principally  of  fibres  of  the  posterior  column 
of  the*8ame  side,  but  partly  of  fibres  of  the  lateral  columu, 
and  also  of  the  arciform  fibres  ftom  the  anterior  oolumn, 
and  from  the  grey  matter  of  the  superior  and  inferior 
olives.  As  the  restiform  body  Lb  continued  upwards  to 
the  cerebellum,  and  forms  its  inferior  peduncles,  the  ardf onn 
fibres  have  been  called  by  SoUy  the  superfieicd  eerebeihr 
fibres  of  the  medulla.  Through  the  restiform  body  the 
cerebellum  is  cozmected  with  the  posteriof,  latend,  acd 
anterior  columns  of  the  cord  as  well  ai^  with  the  (^vaiy 
nuclei  in  the  grey  matter  of  the  medulla  oblongata.  The 
posterior  pjrramid  consists  of  the  posterior  medttn  colmsn 
of  :tiie  cord,  and  is  prolonged  through  £he  pona  to  the 
cerebruuL  The  fasciculus  teres  la  formed  of  a  onaQ  pait 
of  the  lateral  colunm  of  the  cord,  and  ia  also  ^nbrnged 
tlirough  the  pons  to  the  cerebrxon. 
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The  grej  matter  of  the  mednlla  oblongata,  which  contains 
nnmeroos  multipolar  nerve  cells,  is  in  part  continuous  with 
the  grey  matter  of  the  dpinal  cord,  and  in  part  consists  of  in- 
dependent masses.  As  the  grey  matter  of  the  cord  enters  the 
medulla  it  loses  its  crescentic  arrangement.  The  posterior 
rornua  are  thrown  outwards  towards  the  surface,  lose  their 
|>ointed  form,  and  dilate  into  rounded  masses  named  the 
grey  tubercles  of  Rolando,  wh:'>.t  portions  are  prolonged 
into  both  the*  posterior  pyramid  uL-i  the  restiform  body. 
The  grey  matter  of  the  anterior  oomua  and  of  the  intermedio- 
laterai  tracts  loses  its  continuity,  and  becomes  subdivided 
into  numerous  small  masses,  owing  to  being  traversed  by 
bundles  of  nerve  fibres,  which  give  rise  to  a  network  termed 
formatio  reticularis,  in  the  meshes  of  which  the  groups  of 
nerve  celb  are  contained.  In  the  lower  part  of  the  medulla 
a  central  canal  continuous  with  that  of  the  cord  ezistSy  but 
wheq  the  restiform  bodies  and  posterior  pyramids  on  the 
opposite  sides  of  the  medulla  diverge  from  each  other,  the 
central  canal  loses  its  posterior  boundary,  and  dilates  into 
the  cavity  of  the  4th  ventricle.  The  grey  matter  in  the 
interior  of  the  medulla  appears,  therefore,  on  the  floor  of  the 
ventricle;  that  which  corresponds  to  the  anterior  comua 
being  situated  immediately  on  each  side  of  the  median  fur- 
row, whilst  that  which  is  continuous  with  the  grey  tubercles 
of  Rolando  and  the  posterior  comua  is  some  distance  ex- 
ternal tolt  This  grey  matter  forma  collections  of  nerve 
cells,  which  are  the  centres  of  origin  of  several  important 
encephalic  nerves. 

Of  the  independent  masses  of  grey  matter  of  the  meduUa, 
that  which  forms  tiie  corpus  deJiUUtim  within  the  oUvary 
body  is  the  most  important,  and  constitutes  the  nucleus  of^ 
the  inferior  olive.  It  is  folded  on  itself  in  a  zig-zag  or 
denticulated  manner,  and  forms  a  sort  of  capsule  open  on 
the  inner  aspect,  through  which  openings  a  bundle  of  nerve 
fibres  from  the  interior  of  the  capsule  proceeds.  These 
fibres  aid  in  the  formation  of  the  olivary  fasciculus,  and  as 
Deiters  aAd  Meynert  have  pointed  out,  in  part  arch  across  the 
mesial  plane  and  join  the  restiform  body  on  the  opposite  side, 
whilst  some  apparently  join  the  posterior  pyramid.  The 
nerve  cells  of  the  olive  are  multipobr  and  flask-shaped,  and 
in  all  probability  give  origin  to  the  nerve  fibres  proceeding 
from  the  interior  of  the  capsule^  Separated  from  the  inner 
part  of  the  olive  by  a  layer  of  reticular  substance  is  a  smaller 
grey  mass,  called  by  Stilling  nueleui  oliiktris  aeeusoritts. 
Crossing  Uie  anterior  surface  of  the  meduUa  oblongata, 
immediately  ^below  the  pons,  in  the  migority  of  mammals 
is  a  transverse  arrangement  of  fibres  forming  the  irapenum, 
which  contains  a  grey  nudeus,  named  by  Van  der  l^olk 
the  superior  olive.  In  the  human  brain  the  trapezium  is 
concealed  by  the  lower  transverse  fibres  of  the  pons,  but  when 
Bcctiions  are  made  through  it,  as  L.  Clarke  pointed  out,  the 
grey  matter  of  the  superior  olive  can  be  seen.  Meynert 
states  that  its  nerve  cdls  give  origin  to  some  fibres,  which 
run  straight  backwards  to  the  restiform  body  of  the  same 
side,  and  to  others  which  pass  across  the  mesial  plane  to 
the  opposite  corpus  restiforme.  • 

The  Pons  Vabolh  or  Bridge  (PLXVin.flg8. 1, 2, 3,N) 
is  cuboidal  in  form :  its  anterior  surface  rests  upon  the 
dorsum  sellse  of  the  sphenoid,  and  is  marked  by  a  median 
longitudinal  groove ;  its  inferior  surface  receives  the  pyra^ 
miSol  and  oHvary  tracts  of  the  medulla  oblongata ;  at  its 
superior  surface  aro  the  two  crura  cerebri;  each  lateral 
surface  is  in  relation  to  a  hemisphere  of  the  cerebellum, 
and  a  peduncle  passes  from  the  pons  into  the  interior  of 
each  hemisphero ;  the  posterior  surface  forms  in  part  the 
upper  portion  of  the  floor  of  the  4th  ventricle,  and  in  part 
is  in  contact  with  the  oorpota  quadrigemina. 

The  pons  consists  of  white  and  grey  matter :  the  nerve 
fibres  of  the  white  matter  pass  through  the  substance  of 
the  ponfl^  either  in  a  transverse  or  a  longitudinal  direction. 


The  transverse  fibres  go  from  one  hemisphera  of  tlie 
cerebellum  to  that  of  the  opposite  side ;  some  are  situated 
on  the  anterior  surface  of  the  pons,  and  form  its  supeificiai 
transverse  fibres,  whilst  others  pass  through  its  substance 
and  form  the  deep  transverse  fibres.  The  transverse  fibres 
of  the  pons  constitute,  therefore,  the  commissural  or 
connecting  arrangement  by  which  the  two  hemispheres  of 
the  cerebellum  become  anatomically  continuous  with  each 
other.  The  longitudinal  fibres  of  the  pons  ascend  or  pa^ 
vertically  upwards  from  the  medulla  oblongata,  and  consist 
of  the  fibres  of  the  anterior  pyramids,  olivary 'fasciculi,  ^ 
fasciculi  teretes,  and  posterior  pyramids.  They  leave  the 
pons  by  emex^ng  from  its  upper  surface  as  fibres  of  the 
two  crura  cerebri.  The  pons  possesses  a  median  raphe 
continuous  with  that  of  the  medulla  oblongata,  and  formed 
.  like  it  by  a  decussation  of  fibres  in  the  mesial  plane. 

The  grey  matter  of  the  pons  is  scattered  irregularly 
through  its  substance,  and  appears  on  its  posterior  surface  ^ 
but  not  on  the  anterior  surface,  which  is  composed  exclu- 
sively of  the  superficial  transverse  fibres.  It  is  traversed 
both  by  the  loligitudinal  and  deep  transverse  fibres,  which 
form  a  well-defined  formaUo  reticularis.  To  a  portion  of 
grey  matter,  containing  nerve  cells  charged  with  dark 
pigment,  the  name  of  locus  ccBruleus  is  applied.  The  locos 
lies  on  the  floor  of  the  4th  ventricle,  dose  to  the  entrance 
to  the  aqueduct  of  Sylvius,  and  serves  as-  the  origin  of  the 
sensory  root  of  the  5Ui,  and  perhaps  of  the  posterior  .root  of 
the  4th  cranial  nerve.  The  nerve  cells  of  the  pons  are  multi* 
polar  and  stellate.  The  pons  acts  as  a  conductor  of 
impressions  through  its  nerve  fibres,  and  as  a  centre  of 
origin,  of  nerye  fibrea  from  nerve  cells.  Meynert  states  that 
some  of  the  fibres  of  the  crura  cerebri  end  in  the  nerve 
cells  of  the  pons,  which  cells  again  give  origin  to  fibres 
that  pass  outwards  to  the  cerebellum. 

Tlie  CBaEiKBSLLiTM,  LiTTLB  Brain,  Or  Aftbr  Brain  (PL  Ceie^ 
XVllL  $g.  2,  c)j  occupies  the  inferior  pair  of  ocdpital  fossA,  ^^an 
and,  along  with  the  pons  and  medulla  oblongata,  lies  beluw 
the  plane  of  the  tentorium  cerebelli  It  consists  of  two  hemi-  ' 
spheres  or  laterallobes,.and  of  a  median  or  centrallobe,  which 
in  human  anatomy  is  called  the  vermifam  process.  It  is 
connected  below  with  the  meduUa  oblongata  by  the  two  reeti* 
form  bodies  which  form  its  inferior  peduncles,  and  above  to 
the  corpora  quadrigemina  of  the  cerebrum  by  two  bands, 
which  form  Its  superior  peduncles;  whDst  the  two  hemi- 
spheres are  connected  together  by  the  tmnsverse  fibres  of  the 
pons,  which  form  the  middle  peduncles  of  the  cerebellum. 
On  the  superior  or  tentorial  surface  of  the  cerebellum  the 
median  or  vermiform  lobe  is  a  mere  elevation,  but  on  its 
inferior  or  ocdpital  surface  this  lobe  forms  a  well-defined 
inferior  vermiforin  process,  which  lies  at  the  bottom  of  a  deep 
fossa  or  vallecula ;  this  fossa  is  prolonged  to  tiie  posterior 
border  of  the  cerebellum,  and  forms  there  a  deep  notch 
which  separates  the  two  hemispheres  from  each  other;  in  this 
notch  the  falz  cerebelli  is  lodged.  Extending  horizontally 
backwards  from  the  middle  cerebral  pedunde,  along  the 
outer  border  of  each  hemisphere  is  the  great  horisontal 
fissure,  which  divides  the  hemisphere  into  its  tentorial  and 
ocdpital  surfaces.  Each  of  these  surfaces  is  again  sub-  i 
divided  by  fissures  into  smaller  lobes,  of  which  the  most 
important  are  the  amygdala  or  tonsil,  which  forms  the 
lateral  boundary  of  the  anterior  part  of  the  vallecula,  and  , 
the  flocculus,  which  is  situated  immediatdy  behind  the 
^middle  pedunde  of  the  cerebellum.  The  inferior  vermifoim 
process  is  subdivided  into  a  posterior  part  or  pyramid ;  an 
elevation  or  wmla,  situated  between  the  two  tondls ;  and. 
an  anterior  pointed  process  or  nodule.  Stretching  betweeii 
the  two  flocculi,  and  attached  midway  to  the  sides  of  tiie 
nodule,  is  a  thin,  white,  semilunar-shaped  plate  of  nervous 
matter,  called  the  posterior  medaOary  velum. 

The  whole  outer  surface  of  the  cerebellnm  poesessesa  , 
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diaractemtic  foliated  or  laminated  appearance,  due  to  ita 
sobdiviaion  into  moltitndes  of  thin  piatet  or  lamell»  by 
muneronB  fissurea.  The  cerebellum  eonaists  both  Of  grey 
and  white  matter.  The  grey  matter  forms  the  exterior  6t 
oortex  of  the  lamellae,  and  pasaea  from  one  to  the  other 
acroas  the  bottoma  of  the  aeveral  fiaan^ea.  The  white 
matter  Ilea  in  the  interior  of  the  organ,  and  eztenda  into 
the  core  of  each  lamella.  .When  a  vertical  aection  ia  made 
through  the  organ,  the  prolongatioos .  of  white  matter 
blanching  off  into  the  interior  of  the  aeveral  lamellA  give 
to  the  aection  an  arborescent  appearance,  known  by  the 
fanciful  nameof  arbor vit<B(?l  XVIIL  fig.  3,c).  Independent 
masses  of  grey  matter  aie,  however,  foimd  in  the  interior 
of  the  cerebellum.  If  the  hemisphere  be  cut  through  a 
little  to  the  outer  aide  of  the  median  lobe,  a  zig-zag  arrange- 
ment  of  grey  matter,  almilar  in  appearance  and  atructure 
to  the  nudeus  of  the  oli?aiy  body  in  the  medulla  oblongata, 
and  known  aa  the  corpus  dentalum  of  the  cerebellum^  ia 
aeen ;  it  Les  in  the  midst  of  the  white  core  of  the  hemi- 
aphere,  acd  encloses  white  fibrea,  which  leave  the  interior 
of  the  corpua  at  ita  inner  and  lower  aide.  Stilliog  has  de- 
scribed, in  connection  with  the  anterior  end  of  the  in- 
ferior vermiform  process,  which  projects  forwarda  into  the 
valve  of  Vieussens,  and  aids  in  the  formation  of  vthe  roof 
of  the  4th  ventricle,  two  grey  masses,  named  roof  nuclei. 
They  possess  flask -shaped  nerve  cells  like  those  of  the 
C(npus  dentatum.  The  white  matter  is  more  abundant  in 
tba  hemispheres  than  in  the  median  lobe,  and  la  for  the 
most  part  directly  continuous  with  the  fibrea  of  the 
peduncles  of  the  cerebellum.  Thus  the  restifonn  or  inferior 
peduncles  pass  from  below  upwards  through  the  white  core, 
to  end  in  the  grey  matter  of  the  tentorial  suKace  of  the 
cerebellum,  more  especially  in  that  of  the  central  lobe ;  on 
their  way  they  are  connected  both  with  the  grey  matter  of 
the  corpus  dentatum  and  of  the  roof  nuclei.  The  superior 
peduncles,  which  descend  from  the  corpora  quadngemina  of 
the  cei'ebruin,  reach  the  grey  cortical  matter,  more  especially 
>n  tbp  inferior  surface  vf  the  cerebellum,  though  they  also 
form  connections  with  the  corpus  dentatum.  The  middle 
peduncles  form  a  large  proportion  of  the  while  cor^,  and 
their  fibres  terminate  m  the  grey  matter  of  the  fohated 
cortex  of  the  hemispheres.  But,  in  addition  to  these 
peduncular  fibres,  which  connect  the  cerebellum  to  other 
subdivisions  of  the  encephalon,  its  white  matter  contains 
fibres  proper  to  the  cerebellum  itself.  Th^  fibres  propricB 
have  been  especially  described  by  Stilling  some,  which  he 
has  termed  the  median  fascicuh,  lie  near  the  mesial  plane, 
and  connect  the  grey  matter  on  the  tentorial  aspect  of  the 
middle  lobe  with  that  of  the  inferior  vermiform  process, 
whilst  others  cross  directly  the  mesial  plane  to  unite  opposite 
and  symmetrical  regions  of  the  hemispheres.  Further,  the  * 
luditory  nerve  was  said  by  Foville  to  derive  some  of  its 
fibres  of  origin  from  the  cerebellum  ,  the  connection  of  this 
nerve  with  the  cerebellum  has  been  strongly  insisted  on  by 
Meynert,  aud  this  anatomist  has  also  ascribed  a  cerebellar 
origin  to  a  liOrtion  of  the  sensory  root  of  the  5th  cranial 
nerve. 

The  grey  matter  of  the  cortex  is  divided  into  two  well- 
defined  layers,  an  external  grey,  and  an  inner  rust  coloured 
liyer  of  about  equal  thicknesa  The  rust  coloured  layer  is 
distinguished  by  containing  multitudes  of  so  called  "  gran- 
ules," the  welliefined  nucleus  in  which,  as  described  by 
Strachan,  is  invested  by  a  small  quantity  of  branched 
protoplasm.  These  "granules"  are,  therefore,  minute 
stellate  colla  Where  the  rtist  coloured  layer  joins  the 
grey  layer  the  characteristic  nerve  cells  of  the  cerebel- 
lum, named  the  corpuscles  of  PurkiTye,  are  situated.  A 
•lender  central  process  artsing  from  each  cell  enteta  the 
rust  coloured  layer,  and,  as  the  observations  of  Hadlich 
aod   Koschennikoff  show,  becomes   continuous  with  the 


axial  cylinder  of  a  giedullated  nema  fibre ;  for  the  no-m 
fibrea  of  the  white  core  enter*  thia  layer,  divide  into  minute 
fibres,  and  ramify  amidat  the  grannies.  From  the  oppo- 
aite  aspect  of  each  cell  two  peripheral  processes  anise, 
and  ramify  in  an  antler-like  manner  in  the  external  gnry 
layer.  Oberateiner  and  Hadlich  maintain  that  the  finer 
branches  of  these  proceaaes  curve  back  towards  the  mst 
coloured  layer,  where,  according  to  Boll,  they  form  a  net- 
work of  extreme  minuteneas,  from  which  it  ia  believed 
that  nerve  fibres  may  arise.  The  substratum  'of  the  grey 
layer,  in  which  the  branched  proceaaes  of  the  cells  of 
Purkinje  lie,  conaista  of  a  veiy  delicate  neuroglia,  In  whicb 
acattered  corpusclea  are  imbedded ;  but,  in  Uie  outer  pa.n 
of  this  layer,  delicate  eupporting  connective  tissue-lii:t 
fibrea  are  also  met  with. 

The  Favrih  VerUrtcle  ia  the  dilated  upper  end  c^  the  cea  • 
tral  canal  of  the  medulla  oblongata.  Its  shape  is  like  ac  ^ 
heraldic  lozengei     Its  floor  ia  formed  by  ths  giey  matter  oi 


Fio  ca— Floor  of  tha  fouith  -rcntrlclfe  .And  adjacent  •freehxrc*.  L  r'va 
gland;  2,  the  nacea,  ana  8.  (he  tcstr*  of  the  corpora  qosdri^nsiPa  .  4.  V 
middle  pedoncleit  6,  6.  ■Dpenor  pedunrlea,  ir.  9.  tnfenof  pedncciM  &I  rti 
cerebellum,  C,  6,  falve  of  VleuucBft  diTtded.  7.  7,  fasckuM  tcrcica;  8^  ^  r«.j 
of  the  aaatronr  nerrea.  9'.  curpoa  dttotatam.  10.  10.  poatcrtor  pjravids.  II. 
calamua  hcrlptortna. 

the  posterior  surfaces  of  the  medulla  oblongau  and  poLs; 
its  roof  partly  by  the  infenor  vermiform  process  of  the  cer^ 
bellum,  the  noduU  of  which  projecta  into  Its  cavity,  and 
partly  by  a  thin  layer,  called  ta/ve  of  Vieussens,  or  ant(mor 
medullary  velum ;  its  lower  lateral  boundaiiea,  by  the  diver- 
gent restifonn  bodies  and  posterior  pyramids;  its  upper 
lateral  boundaries,  by  the  supenor  pedundea  <rf  the  ctre- 
beilum ;  the  reflection  of  the  arachnoid  membrane  from  iL« 
back  of  the  medulla  to  the  infenor  vermiform  process  c]ln^el 
it  in  below,  but  allows  of  a  communication  between  its  cavity 
and  the  sub-arachnoid  space  ;  above,  it  communicates  « iih 
the  aqueduct  of  Sylvius,  which  is  tunnelled  through  the  sub- 
stance of  the  corpora  quadrigemina.  Along  the  centre;  of 
the  floor  is  the  median  furrow,  which  terminates  below  in 
a  pen-shaped  form,'  the  so-called  calamus  scripfonuL 
Situated  on  its  floor  are  the  fasciculi  teretes,  striae  acccs- 
ticae,  and  deposits  of  grey  matter  described  in  connectioo 
with  the  medulla  oblongata.  Ita  endothelial  lining  is  con< 
tinuous  with  that  of  the  central  canal 

The  Cerebrum  or  Great  Brain  liea  above  the  plane 
of  the  tentorium,  and  forma  much  the  largest  division  of 
the  encephalon.  It  ia  customary  in  human  anatomy  to 
include  under  the  name  of  cerebrum,  not  Only  the  convo- 
lutions, the  corpora  striata,  and  the  optic  thalami,  developed 
in  the  anterior  cerebral  vesicle,  but  also  the  corpora  quadri- 
gemina and  crura  cerebri  developed  in  the  middle  certbral 
vesicle^  The  cerebrum  ia  ovoid  In  shape,  and  presents 
superiorly,  anteriorly,  and  posteriorly  a  deep  median  lor^jun- 
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iinal  flsmre,  which  subdirides  At  into  two  hemispheres. 
^  oferiorly  there  is  a  continuity  of  structure  between  the 
two  heitlispheres  across  the  mesial  plane,  and  if  the  two 
hemispheres  be  drawn  asunder  by  opening  out  the  longi- 
tudinal fissure,  a  broad  white  band,  the  corpus  caUotum^ 
may  be  seen  at  the  bottom  of  the  fissure  passing  across  the 
mesial  plane  from  one  hemisphere  to  the  qther.  The  outer 
surface  of  each  hemisphere  is  convex,^and  adapted  in  shape 
to  the  concavity  of  the  inner  table  oC  the*  cranial  bones ; 
its  inner  surface,  which  bounds  the  longitudinal  fissure,  is 
flat  aud  is  separated  from  the  opposite  hemisphere  by  the 
falx  cerebri;  its  under  surface,  where  it  rests  on  the 
tentorium,  is  concaye,  and  is  separated  hy  that  membrane 
from  the  cerebellum  and  pons.  From  the  f cont  of  the  pions 
two  strong  white  bands,  the  crura  cerebri  or  cerebral 
pfdnnclet,  pass  forwards  and~upwards  to  enter  the  optic 
thalami  in  their  respective  hemispheres.  Winding  round 
the  outer  side  of  each  cms  is  a  fliat  white  band,  the  dptic 
tract  These  tracts  converge  in  front,  and  join  to  form 
the  optic  commifture,  from  which  the  two  optic  nerves  arise. 
The  crura  cerebri,  optic  tracts,  and  optic  commissure  enclose 
a  lozenge  shaped  space,  which  includes — a,  a  grey  layer, 
called  pons  Tarini,  which,  from  being  perforated  by  seve- 
ral small  arteries,  is  often  called  tocui  perforatus  posticus; 
bf  two  white  mammillas,  the  corpora  albicanlia  ;  e,  a  gre^ 
nodule,  the  tuber  cinereum^  from  which,  cf,  the  iftfuncU- 
bulum  projects  to  join  the  pituitary  body.  Immediately  in 
front  of  the  optic  commissure  is  a  grey  layer,  the  lamina 
cinerea  or  lamina  terminalis  of  the  3d  ventricle;  and 
between  the  optic  commissure  and  the  inner  end  of  each 
Sylvian  fissure  is  a  grey  spot  perforated  by  small  arteries, 
the  locus  perforatus  anticus. 

The  peripheral  part  of  each  hemisphere,  which  coxisists 
of  grey  matter,  exhibits  a  characteristic  folded  appearance, 
known  as  the  convolutions  or  gyri  of  the  cerebrum.  These 
convolutions  are  separated  from  each  other  by  fissures  or 
sulci,  some  of  which  are  considered  to  subdivide  the  hemi- 
sphere into  lobes,  whilst  others  separate  the  convolutions 
in  each  lobe  from  each  other.  In  each  hemisphere  of  the 
human  braip  five  lobes  are  recognised :  the  temporo-sphe- 
noidai,  frontal,  parietal,  occipital,  and  the  central  lobe  or 
insuLk  Passing  obliquely  on  the  outer  face  of  the  hemi* 
sphere  from  before,  upwards  and  backwards,  is  the  w^U- 
marked  Sylvian  fisfure,  which  is  the  first  to  appear  in  the 
development  of  the  hemisphere.  Below  it  lies  the  tem- 
poro-sphenoidal  lobe,  and  above  and  in  fron^  of  it;  the 
parietal  and  frontal  lobes.  The  frontal  lobe  is  separated 
from  the  parietal  by  the  fissure  of  Rolando,  which  extends 
on  the  outer  face  of  the  hemisphere  from  the  longitudinal 
fissure  obliquely  downwards  and  forwards  towards  the 
Sylvian  fissure.  About  two  inches  from  the  hinder  end 
of  the  hemisphere  is  the  parieio-occipitcU  fissure^  which, 
commencing  at  the  longitudinal  fissure,  passes  down  the 
inner  surface  of  the  hemisphere,  and  transversely  outwards 
for  a  short  distance  on  the  outer  surface  of  the  hemi- 
sphere; it  separates  the  parietal  and  occipital  lobes  from 
each  other. 

The  Temporo-Sphenoidal  Lcbe  ^resenison  the  outer  surface 
of  the  hemisphere  three  convolutions,  arranged  in  {Parallel 
tiersftom  above  down  wards,  and  xiBmedsuperior,middle,and 
inferior  temporo-sphenoidal  convolutions.  The  fissure  which 
separates  the  superior  and  middle  ofthese  convolutions  is 
called  the  parallel  fissure.  The  Occipital  Lobe  also  con- 
sists from  above  downwards  of  three  parallel  convolutions, 
named  superior,  middle,  and  inferior  occipital.  The 
frontal  Lobe  is  more  complex ;  immediately  in  front  of  the' 
fissure  of  Rolando,  and  forming  indeed  itaanterior  boundary, 
is  a  convolution  named  ascending  frontal^  which  ascends 
obliquely  backwards  and  upwards  from  the  Sylvian  to  the 
longitudinal  fissure.    Springing  from  the  front  of  this  con- 


volution, and  passing  forwards  to  the  anterior  end  of  the 
cerebrum,  are  three'  convolutions,  arranged  in  parallel  tien 
from  above  downwards,  and  named  superior,  middle,  a$id 
inferior  frontal  convolutions,  which  are  also  prolonged  on 
to  the  orbital  face  of  the  frontal  lobe.  Tbe  Parietal  Lobe 
is  also  complex;  its  most  anterior  convolution,  named 
-ascending  parietal,  ascends  paralM  to  and  imnieduttely 
behind  the  fissure  ol  JEtolando.  Springing  from  thejappcr 
end  of  the  back  of  this  convolution  is  the  postero^xtrietal 
convolutionfWhich,  forming  the  boundary  of  the  longittidinal 
.fissure,  extends  as  far  bade  as  the  paijeto-occipital  fiissure; 
springing  from  the  lower  end  of  the  back  of  this  'convo- 
lution is  the  supra '  marginal  convolution,  which  forma 
the  upper  boundary  of  &e  hmder.  part  of  tho  Sylvian 


Fig.  70. 

Flos.  SO  and  TO-i-ProSIc  aiid  vertex  vievt  of  tcrebrmn.-  /V>,  the  frootiil  lo^i 
Far,  parietal;  Or,  ocdpHAl;  TV  temporcMphenoidal  lobo:  B8>  Sylvian flMura ; 
RR,Assore  of  Rolando;  PO.  partete-ocdplt&lfleave;  IP.Intra-carletal  (Usnrt: 
PP.  Parallel  flMure;  SF  aad  IF,  •opero- and  Inffero-frooUl  Saaurea;  1,  1.1, 
infeiior,  %  %  %  middle,  and  t.  S,  t.  itaperkor  frontal  eonvotatSona;  4.'4, 
aacendlnjrVrontal  oonTolotlon  {  A.  S,  S,^uccadfnK  parietal,  V^  poatero-iiarletat, 
»nd  e.  e.  angnlarm^QToInttona;  A.  jraprannaxglMX  or  eonTOlutlon  of  the  parietal 
etDtnenea;  7,  7,  aoperior.  S^  a  S^  'mUldle.  and  S.  ft.  t.  Inferior  tetnporo- 
•phenoldal  conTolntlona:  la  aopoiMr.  11.  ulddle,  and  12,  Inferior  oeelpltal 
-eonrolaUont;  a,  fi,  y,  ^,  lbar'ftnsecUat*eonTo)atloBa. 

fissure ;  as  this  gjfros  occupies  the  hollow  in  the  parietal 
bone,  which  corresponds  to  the  eminence,  it  may  appro- 
priately be  named  the  convolution  of  the  parietal  eminenee. 
Continuous  with  the  convolution  of  the  parietal  eminence 
is  the  angular  convolittion,  which  bends  round  the  postecior 
extremity  of  the  Sylvian  fissure.  Lying  in  the  parietal  lobe 
is  the  introrparietal  fissure,  which  separates  the  convolution 
of  the  parietal  eminence  from  the  postero-parietal  oop* 
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volution.  The  occipital  is  connected  with  Ihe  parietal  lobe 
by  two  anjuctent  or  bridging  gyri,  which  bridge  across  the 
transTcrse  external  part  of  the  parietooccipital  fissure  ;  the 


Fio.  71^ — Side  view  of  the  Bnln  is  the  tkull.* 


depth  and  extent  of  this  fissure  vary  in  different  brains  in 
rroportion  to  the  size  of  these  bridging  convolutions.  The 
superior  annectent  gyrtis  passes  between  the  postero-parietal 
and  the  superior  occipital  convoIutioM,  whilst  the  second  an- 
nectent  gyrus  connects  the  middle  occipital  with  the  angular 
gyrus.  Two  ar.nectent  gyri  also  pass*  from  the  inferior  occi- 
pital convolution  to  the  lower  convolutions  of  the  temporo- 
sphenoidal  lobe.  These  lobes  of  the  cerebrum,  though 
named  after  the  bones  which  form  the  vault  of  the  skull,  are 
not  exactly  co-terminous  with  them.  The  frontal  lobe  not 
only  lies  under  cover  of  the  frontal  Vone,  but  extends  back- 
wards under  the  anterior  part  of  the  parietal ;  for  the  fissure 
of  Rolando,  >^'hich  forms  its  posterior  boundary,  lies  from 
1  i  to  2  inches  behind  the  coronal  suture.  The  occipital  lobe 
is  not  limited  to  the  upper  tabular  part  of  the  occipital 
bone,  but  extends  forwards  under  cover  of  the  posterior 
part  of  the  parietal,  for  the 'parietooccipital  fissure  lies 
about }  inch  in  front  of  the  apex  of  the  lambdoidal  fissure. 
The  temporo-sphenoidal  lobe  not  only  lies,  under  the 
Bquamous-tcmporal  and  great  wing  of  the  sphenoid,  but 
passes  upwards  under  cover  of  the  lower  part  of  the  parietal, 
lor  the  Sylvian  fissure  passes  from  below  obliquely  upwards 
find  backwards  across  the  line  of  the  squamous  suture  near 
its  middle.     The  area  covered  by  the  parietal  bone  so  far, 

*  The  above  view  of  the  brain  in  situ,  shows  the  relatioiiA  of  the  sur- 
face convolutions  to  the  regions  of  the  skulL  R,  fissure  of  Rolando, 
Tvljich  separates  the  frontal  from  the  parietal  lobe.  PO,  parieto-occl- 
pital  fissure  between  the  parietal  and  occipital  lobes.  SS,  fissure  of- 
Sylvius,  which  separates  the  temporo-sphenoidal  from  the  frontal  and 
parietal  lobest  SF,  MP,  IF,  the  supero*,  mid-,  and  infero-frontal  eub- 
di  visions  of  the  frontal  area  of  the  skull;  the  letters  are  placed  on  the 
superior,  middle,  and  inferior  frontal  convolutions;  the  inferior  frontal 
region  is  separated  from  the  middle  frontal  by  the  frontal  part  of  the 
curved  line  of  the  temporal  ridge ;  the  mid-  from  the  supero-frontal  by 
an  antero-posterior  line  through  tbft^rontal  eminence.  SAP,  the  supero- 
antero-parietal  area  of  the  skull ;  S  i3  placed  on  the  ascending  paiictal 
convolution,  AP  on  the  ascending  frontal  convolution.  lAP,  the  infero- 
antero'parietal  area  of  the  skull;  I  ie  placed  on  the  ascending  parietal,  AP 
on  the  ascending  frontal  convolution.  SPP,  the  supero-postero-parietal 
area  of  the  skull ;  the  letters  are  placed  on  the  angular  convolution. 
IPP,  the  infero-postero-parietal  area  of  the  skull ;  the  letters  are  placed 
ou  the  mid-tcraporo-sphenoidal  convolution;  the  temporal  ridge  separates 
the  supero-  and  infero- parietal  regions  from  each  other;  a  vertical  line 
drawn  through  the  parietal  eminence  separates  the  antero-and  p9stero- 
parietal  regions.  X,  the  convolution  of  the  parietal  eminence,  or  ^pra- 
marginal  gyrus.  O,  t.*^  occipital  area  of  the  skull ;  the  letter  is  placed 
en  the  mid-occipital  convolutivn.  Sq,  the  squaznoso-teroporal  region 
of  the  skull ;  the  letters  are  placed  on  the  mid-temporo-sphenoidal  con- 
■volutron.  AS,  the  ali  spbendid  region  of  the  skull ;  the  letters  are 
■placed  OQ  the  tip  of  the  supt-ro-ternporo-.sphenoidal  convolution.  The 
black  lines  mark  the  bouudaries  of  different  cranial  regions. 


then,  from  bemg  co-ienninons  with  the  pskrietal  bbe  of  th« 
cerebrum,  is  trenched  on  anteriorly  by  the  frontal,  pocta- 
riorly  by  the  occipital,  and  inferioiiy  bj  the  te«ipon>> 
sphenoidal  lobe.  The  convolutions  q}  tlM  parietal  lobe 
itself  are  grouped  around  the  parietal  eminence,  and  in  the 
interval  between  it  and  the  sagittal  sutureL  The  inner 
table  of  the  cVanial  bones  is  an  almost  exact  mould  of  the 
convolutions  of  these  lobes ;  but  this  is  not  so  with  the  ex- 
terior of  the  skull,  the  configuration  of  which  is  modified 
by  the  formation  of  ridges  and  processes  for  the  attachment 
of  muscles,  by  variations  in  the  thickness  of  the  diploe» 
and  by  the  development  of  the  frontal  and  mastoid  air- 
sinuses.  Hence  the  outer  surface  of  the  skull  does  not 
correspond  in  shape  to  the  outside  of  the  brain. 

The  Central  Lobe  of  the  hemisphere,  more  usoaUy  called 
the  insvla  or  island  of  ReU^  does  not  cume  to  the  serfage 
of  the  hemisphere, 
but  lies  deeply  ^^'ithin 
the  Sylvian  fissure, 
the  convolutions 
forming  the  margin 
of  which  conceal  it. 
It  consists  of  four  or 
five  short  convolu- 
tions, which  radiate 
from  the  locus  per* 
foraius  anticus,  situ- 
ated at  the  inner 
end  of  the  fissure. 
This  lobe  is  almost 
entirely  surrounded 
ly  a  deep  sulcus, 
which  insulates  it 
from  the  adjacent 
convolutions.  It  lies 
opposite  the  upper 
part  of  the  ali* 
sphenoid,  where  it 
articulates  with  the 
parietal  and  squa- 
mous-teoiporal 


also 


Flo.  71— OrUtal  surface  of  the  left  rrooral  Mi« 
and  the  Island  of  Kefl ;  the  Up  of  th«  teii:por»- 
sphenoidal  lobe  has  been  raaiOTed  to  display  ita 
latte».  1 7.  conrolution  of  the  margin  of  the  isrr- 
tudinal  (Ucure;  0, />lfactoi]r  fissure,  etcr  %h'fa 
the  olfactory  pcdiuide  and  lobe  aro  tiiMcetf. 
TR,  trt>radlate  lliiure ;  1*  i'\  cunroIoCtoai  oa  C^a 
orbital  surface ;  1,  L,  1, 1.  nnd«r  torf aoe  of  L&fer^- 
frontal  cooTOlutioo ;  4^  andcr  eorfafe  of  ucer-d- 
Ing  frontal,  and  A,  of  asceodlnf  parSetai  coo*  ca- 
tions; C;  contral  lobe  or  incola« 


Convolutions 
exist  on  the  inner 
surface  of  the  hemi- 
sphere, and  on  the 
under  surface  which 
rests  on  the  tento- 
rium, but  these  have 
no  relation  to  the  bones  of  the  cranial  vault.  They  may 
be  studied  in  connection  with  the  corpus  callosum  or 
great  transverse  commissure,  which  connects  the  two 
hemispheres,  and  with  certain  fissures  situated  on  these 
surfaces  of  the  hemisphere.  The  small  convolutions  whicli 
lie  behind  the  internal  part  of  the  parieto-occipital  fissure 
form  the  inner  convolutions  of  the  occipital  lobe,  or  the  occi^ 
pital  lobule  (Fig.  73).  Those  which  lie  immediately  in  front 
of  the  same  fissure  belong  to  the  inner  face  of  the  parietal 
lobe,  and  form  the  quadrilateral  lobule.  It  is  customary, 
however,  to  name  the  convolution  which  extends  forwards 
from  that  fissure  along  the  margin  of  the-longitudiual 
fissure  to  the  anterior  end  of  the  hemisphere,  and  whjch 
then  turns  .back  to  the  locus  perforatus  anticua  as  ths 
mjarginal  convolution.  This  is  separated  by  a  fissure  called 
caUo^o-marginal,  from  the  eallosal  oowvotution  or  gi^rvs 
fomicatus,  which,  commencing  at  the  locoa  perforatus  an- 
ticus, turns  round  the  anterior  end  of  the  corpus  caHosnm, 
"extends  parallel  to  its  upper  surface^  and  then  turns  roacd 
its  posterior  end.  It  is  separated  from  the  corpus  callosum 
by  the  eallosal  fissure^  at  the  bottom  of  which  the  grey  matter 
of  the  gyrus  fornicatus  termintes  in  a  well-defined  edge. 
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The  callosal  convolution  encloses  Uie  corpus  callosum 
^'thin  the  concavity  of  its  arch,  and  from  its  direction  is 


Fio.  18.— Conrolntions  of  the  Inner  and  tentorial  cnrfaces  of  the  left  heml* 
■phere.  i,  f«  £,  calloso-msrsinal  Assure ;  /,  I,  caJcarine  Assure ;  m,  m,  hippo- 
canpal  fissure;  n,  n,  eollaieral  flsaare:  PO,  parieto-ocripit.il  Assure;  17,  17. 
marginal  eonToIuCion ;  18,  18,  gyrus  foralcatus;  18".  quadrilateral  lobule; 
19,  hippocampal  syrua;  id*,  its  rcrurvcU  end;  2S,  occipital  lobule;  9,  9,  Infe- 
rior temporo-sphenoidal  oonvolation. 

oppropriately  called  fomicatus  (arch-shaped).  The  pos- 
terior end  of  the  callosal  convolution  curves  downwc^ds 
and  then  forwards,  under  the  name  of  gyrus  hippocampi^ 
.to  the  tip  of  the  inner  surface  of  the  temporo-sphenoidal 
lobe.  This  gyrus  is  separated  anteriorly  by  a  narrow 
carved  fissure  called  MppocampcU  Jissure,  from  a  white 
band,  the  toenia  hippocampi,  which  band  possesses  a  free 
curved  border,  round  which  the  pia  mater  and  choroidal 
arteiy  enter  the  lateral  ventricle  through  the  great  transverse 
fissure  of  the  cerebrum.  The  hippocampal  fissure  is  con- 
tinuous round  the  posterior  end  of  the  corpus  callosum 
with  the  callosal  fissure,  and  at  the  bottom  of  the  hippo- 
campal fissure  the  grey  matter  of  the  gyrus  hippocampi 
terminates  in  a  weU'defined  dentated  border  {fascia  den- 
tcLta).  The  hippocampal  fissure  on  this  surface  of  the 
hemisphere  marks  t£e  position  of  an  eminence  in  the  de- 
scending comu  of  the  ventricle  called  hippocampus  mo^or. 
The  gyrus  hippocampi  is  separated  posteriorly  from  tiie 
adjacent  temporo-sphenoidal  convolution  by  a  fissure,  named 
collaUral,  which  marks  the  position  on  this  surface  of  the 
hemisphere  of  the  collateral  eminence  in  the  interior  of  the 
ventricle.  From  the  lower  end  of  the  parieto-occipital 
fissure  an  ofishoot,  called  the  calcarine  fissure,  passes  almost 
horizontally  backwards  in  the  occipital  lobe,  whicb  fissure 
marks  on  this  surface  of  the  hemisphere  the  eminence  named 
calcav  avis,  or  hippocampus  minor,  in  the  posterior  comu  of 
the  ventricle. 

If  a  horizontal  slice  be  removed  from  the  upper  part  of 
each  hemisphere,  the  peripheral  grey  matter  of  the  convo- 
lutions will  be  seen  to  follow  their  various  windings,  whilst 
the  core  of  each  convolution  consists  of  white  matter  con- 
tinuous with  a  mass  of  white  matter  in  the  interior  of  the 
hemisphere.  If  a  deeper  slice  be  now  made  down  to  the 
plane  of  the  corpus  <»llosum,  the  ^hite  matter  of  that 
structure  will  be  seen  to  be  continuous  with  the  white 
centre  of  each  hemisphere.  The  corpus  callosum  does  not 
equal  the  hemispheres-in  length,  but  approaches  nearer  to 
their  anterior  than  their  posterior  ends  (PL  XVHI.  fig.  3, 
B.)  It  terminates  behind  in  a  free  rounded  end,  whilst  in 
front  it  forms  a  knee-shaped  bend,  and  passes  downwards 
and  backwards  as  far  as  the  lamina  cinerea.  If  the  dissec- 
tion be  performed  on  a  brain  which  has  been  hardened  in 
spirit,  the  corpus  callosum  is  seen  to  consist  almost  entirely 
of  bundles  of  nerve  fibres,  passing  transversely  across  the 
xi^esial  plane  between  the  two  hemispheres ;  these  fibres 
may  be  traced  into  the  white  cores  and  grey  matter  of  the 
convolutions,  and  apparently  connect  Uie  corresponding 
convolutions  in  the  opposite  hemispheres.  Hence  the 
corpus  callosum  is  a  connecting  or  commissural  structure, 
which  brings  the  convolutions  of  the  two  hemispheres  into 
ftoatomical  and  physiological  lelation  with  each  other.    On 


the  surface  of  the  corpus  callbsum  a  few  fibres,  the  stri^ 
longiludinales,  run  in  the  antero-posterior  or  lougitudiaal 


Fia  74.— To  show  th*  right  Tentride  and  the  left  half  of  the  corptui  ealloeviB. 
a,  transTcrse  fibres,  and  6,  longitudinal  fibres  of  corpoe  callosnm ;  c,  anterior, 
and  dE.  posterior  cornua  of  lateral  ventricle;  «,  septutn  lucidum;  /,  corpse 
striatum ;  g,  tsni<i  seroicireolaris ;  ik,  opUc  thakmns;  X  choroid  plexus ;  t,  tseni% 
hippocampi;  m,  hippocampus  mAJor ;  n,  hippocampoe  minor;  e,  eminenttft  ool* 
lateralis. 

direction.  If  the  corpus  callosum  be  noyr  cut  through  on 
each  side  of  its  mesial-  line,  the  large  cavity  or  lateral 
ventricle  in  each  hemisphere  will  be  opened  into. 

The  lateral  ventricle  is  subdivided  into  a  central  space 
or  body,  and  three  bent  prolongations  or  e/>mua.;  .the 
anterior  comu  extends  forwards  and  outwards  into  the 
frontal  lobe;  the  posterior  comu  curves  backwards, 
outwards,  and  inwards  iato.  the  occipital  lobe;  the  de* 
scending  comu  curves  backwards,  outwards,  downwards, 
forwards,  and  inwards,  behind  and  below  the.  optic  thflkr 
lamus  into  the  temporo-sphenoidal  lobe.  On  the  floor  of 
the  central  space  may  be  seen  from  before  backwards  th» 
grey  upper  surface  of  the  pear-shaped  corpus  stricUum,  and 
to  its  inner  and  posterior  part  a  small  portion  of  the  optio 
thalamus,  whilst  between  the  two  is  the  curved  flat  band, 
the  Usnia  semicirctUaris.  Resting  on  the  upper  surface  of 
thethalamus  is  the  vascular  fringe  of  the  velum  interposi- 
tum,  named  choroid  plexus,  and  imiinediately  internal  to 
this  fringe  is  the  free  edge  of  the  white  jpo«fenor  piUdr  of 
the  fornix.  The  anterior  comu  has  the  anterior  end  of  the 
corpus  striatum  projecting  into  it.  The  posterior  comu 
has  an  elevation  on  its  floor,  the  hmpocampus  minor,  and 
between  this  comu  and  the  descending  comu  is  the  eleva- 
tion called  emineniia  coUateralis. 

Extending  down  the  descending  comn  and  following 
its  curvature  is  the  hippocampus  m^for,  which  terminates 
below  in  a  nodular  end,  the  j)es  hippocampi  ;  on  its  inner 
border  is  the  white  tania  hippocampi,  continuous  above 
with  the  posterior  pillar  of  the  fornix.  If  ^  the  taenia  be 
drawn  on  one  side  the  hippocampal  fissure  is  exposed,  at> 
the  bottom  of  which  the  grey  matter  of  the  gyms  hippo* 
campi  may  be  seen  to  form  a  well-defined  dentated  bordei^ 
(the  so-called  fascia  dentata).  The  choroid  plexus  of  the 
pia  mater  turns  round  the  prras  hippocampi,  and  enters  the 
descending  corua  through  the  great  transverse  fissuw  bo» 
tween  the  taenia  hippocampi  and  optic  thalamus.  Th^ 
lateral  ventricle  is  lined  by  a  cylindrical  endotheUunv 
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'Which  is  in  many  parts  ciliated,  and  which  rests  on  a  iayep 
-of  aeuroglia.  TMs  lining  is  continuous  through  the  fora- 
men of  Monro  with  that  of  thja  thinj  ventricle,-  which 
Again  is  continuous  "with  the  lining  of  the  fourth  ventricle 
through  the  aqueduct  of  Sylvius.  A  little  fluid  is  con* 
tained  in  the  cerebral  ventricles,  which,  under  ^ome  patho- 
logical conditions,  may  increase  greatly  in  quantity,  so 
as  to  occasion  considerable  dilatation  of  the  ventricular 
^vities. 

If  the  corpus  callosum  bo  now  divided  about  its- middle 


fio.  T5.— A  deeper  diuectlon  of  the  lateral  rentride,  aad  of  the  Tdum  Inttt- 
po.ittum.  a,  under  surface  of  corpus  callosum,  tamed  back ;  6,  (r,  poatorlor. 
pillars  of  the  fornix,  turned  back;  c,  C,  anterior  piUan  of  the  fornix;  d;  vdna 
iQtcrposltum  and  velos  of  Galen;  «t.  flfth  ventricle;  /T/,  corpiu  ttllAtn&t; 
g,  g,  Uenia  seraiclrcularis;  A,  A,  optio  thal&mDa;  k,  choroid  plezna ;  t,  ttenlft 
hippocampi;  m,  hippocampus  m«JoMa  detcendUUT  coma;  iv3iip|>ocaa)piu 
minor;  «,  emineniia  coIlateraUn 

oy  a  transverse  incision,  and  the  posftedor  half  of  this 
structure  be  turned  back,  the  body  of  the  fornix  on  \ehicE 
the  corpus  callosum  tests  is  exposed.  If  the  anterior  half 
of  the  corpus  callosum  be  now  ti^med  forward,  the  grey 
partition,  or  septum  lucidurr^  between  the  two  lateral  ventri- 
cles is  exposed.  This  sepCum  fits  into  tl^e  interval  between 
the  under  siirface  of  the  corpus  callosum  and  the  upper 
(urface  of  the  anterior  part  of  the  fornix.  It  consists  of 
two  layers  of  grey  matter,  between  which  is  a  narrow  ver- 
tical mesial  space,  the  fifik  vmtricU,  If  the  septum  be 
now  removed,  the  anterior  part  of  the  fornix  is  brought 
into  view. 

The  fornix  or  arch  is  an  arch-shaped  band  of  nerve  fLbre9 
extending  in  the  antero-posterior  direction.  Its  ante- 
rior end  forms  the  anterior  piers  or  pillars  of  the  arch,  its 
posterior  end  the  posterior  piers,  or  pillars,  whilst  the  inter- 
mediate body  of  the  fornix  forms  the  summit  or  crown  of 
the  arch.  It  consists  of  two  lateral  halves,  one  belonging 
to  each  hemisphere.  M  the  summit  of  the  aroh  the  two 
lateral  halves  are  conjoined  to  form  the  bodi/;  but  in  front 
of  the  body  the  two  halves  separate  from  each 'other,  and 
form  two  anterior  pillars,  which  descend  in  front  ojf  the 
third  ventricle  to  the  base  of  the  cerebrum,  where  they 
form  the  corpora  alhicantia,  and  then  enter  the  substance 
of  the  optic  thalamua  Behind  the  body  the  two  halves 
diverge  much  more -from  each  other,  and  form  the  posterior 
pillars;  each  of  which  curves  downwards  and  outwards 
*nto  the  descending  comu  of  the  ventricle,  and,  under  tlie 


name  of  t<X7iia  hippocampi,  forms  the  free  border  of  tkc 
hippocampus  msyor.  If  the  body  of  the  fornix  be  dow 
divided  by  a  transverse  incision,  its  anterior  part  throvk-n 
f  orwardi,  and  its  posterior  part  backwards,  the  great  traiis- 
verse  fissure  of  thje  cerebrum  is  opened  into,  and  the  velum 
interpositum  lying  in  that  fissure  is  exposed. 

The  vdv/rn,  inUrposUtm.  is  an  expanded  fold  of  pia  mat^r, 
which  passes  into  t^e  interior  of  the  hemispheres  through 
the  great  transverse  fissure.'   It  is.  triangular  in  ahape;  iu 
base  is  in  a  Hne^with  the  posterior  end  of  the  corpus  callc'sum, 
where  it  is  continuous  with  the'exteinal  pia  mater;  its 
lateral  margins  are  fringed  by  the  choroid  jdexnses,  whicii 
are  seen  in  the  bddies  and  descending  oomua  qt  the  lateraj 
ventricies,  where  th^  are  invested  hy  the  endothelial 
lining  of  those  ca>dtie&    Its  apex,  where  the  two  choreic 
plexuses  blend,  with  each  other,  lies  just  behind    the 
anterior  pillatB  of  the  fornix.    The  interval  between  the 
apex  and  these  pillars  is  the  aperture  of  commnnicatica 
between  the  two  latend  ventiides  and  the  Uiiid,  already 
r^erred  to  as  the  f  oraoQien  of  Honra    The'choroid  pkxusea 
contain  ^e  small  <Jioroidal  arteries,  which  supply  the  cor 
pora  striata,  optic  thalami,  and  ^rpora  qnadrigemina;  and 
the  blood  from  these  bodies  is  returned  by  small  vdns, 
which  join  to  form  the  veins  of  Galen  (Rg.  75).   These  veiaa 
pass  along  the  centre  of  the  velum^  apd,  as  is  shown  in  Fig. 
63,  ot>en  into  the  straight  sinus. .  If  the  velum  interpositiim 
be  now  carefully  raised  from  before  backwards,  the  optk 
thalami,  third  ventricle,  pineal  gland,  and  corpora  quadh* 
gemina  are  exposed. 

The  cptic  thalamus  is  a  large,  somewhat  ovoid  bcMij 
situated  behind,  the  corpus  striatum,  and  above  the  crns 
-.cerebri  Its  upper  surface  is  partly  seen  in  the  ^oor  d 
the  body  of  the  lateral  ventricle,  but  is  for  the  most  p<ftrt 
covered  by  the  fornix  and  veltlm  interpositum.  •  Its  postercv 
inferior  surface  forms  the  roof  of  the  descending  eomn  of 
the  ventricle,  whilst  its  ipner  surface  forms  the  side  w^ll 
of  the  third  ventricle.  At  its  outer  and  posterior  part  are 
two  slight  elevations,  placed  one  on  each  side  of  the  optk 
tract,  and  named  respectively  corpus  genicufatum  intenva 
and  externum. 

The  third  ventrtde  vi  a  cavity  situated  in  the  nunsial 
plane  between  the  two  optic  thalami  Its  roof  is  formed 
by  the  velum  interpositum  and  body  of  fornix,  its  2c<r, 
by  the  pons  Tarini,  corpora  albicantia,  tuber  cinereuiz!, 
infundibulum,  and  optic  commissure ;  its  anterior  bound 
ary,  by  the  anterior  pillars  of  the  fornix,  anterior  commis 
sure,  and  lamina  cinerea ;  its  posterior  boundary,  by  the 
corpora  qnadrigemina  and  posterior  commissure  The 
cavity  of  this  ventricle  is  of  small  size  in  the  living  head, 
for  the  inner  surfaces  of  the  two  thalami  are  connected 
together  by  intermediate  grey  matter,  named  the  middle 
or  soft  commissure;  but  in  tskii^  the  brain  out  of  the 
cranial  cavitv  this  commissure  is  usually  more  or  less  toro 
through,  ana  the  canity  is  consequently  enlarged  Imme- 
diately in' front  qi  the  corpora  quadngemina,  the  white 
fibres  of  the  posterior  commissure  pass  across  between  the 
two  optic  thalami  If  the  anterior  pillars  (S  the  fornix  be 
separated  from  each  other,  the  white  fibres  of  the  anUrior 
commissure  may  be  seen  entering  the  two  corpora  striata. 

The  jnneal  body  is  a  reddish  cone-shaped  body,  enveloped 
by  the  velum  interpositum,  and  situated  upon  the  more 
anterior  pair  of  the  corpora  qnadrigemina  From  its  brc^ 
anterior  end  two  white  bands,  the  pedundee  of  the  pineal 
body,  pass  forwards,  one  on  the  inner  side  of  each  optif 
thalamus.  Each  peduncle  joins,  along  with  the  tsnia 
semicircularis,  the  anterior  pillar  of  the  fornix  of  its  own 
side.  In  it*)  structure  this  body  consists  of  a  vascuUr 
stroma  of  connective  tissue,  in  the  meshes  of  whid) 
l3rmphoid  cells  are  contained.  Branched  corpuscles  are 
ako  found  not  unlike  nerve  cella     Amylsceous  and  gritt/ 
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calcareous  particles,  constituting  the  brain  sand,  are  also 
found  in  it  Usually  ifc  is  hollowed  out  into  two  or  more 
small  cavities.  The  function  of  the  pineal  body  is  not 
lyiderstood,  but  both  it  and  the  pituitary  body,  which 
possess  a  certain  structural  correspondence,  are  usually 
referred  to  the  type  of  the  ductless  glands. 

The  corpora  quadiigemina  or  optic  lobes  are  situated 
behind  and  between  the  two  optic  thalami,  and  rest  upon 
the  posterior  surface  of  the  crura  cerebri  The  division 
into  two  lateral  halves  is  marked. by  a  shallow  longitu- 
dinal fissure,  and  the  subdivision  of  each  half  into  an  an- 
terior and  a  posterior  eminence,  by  a  shallow  ^transverse 
fissure.  The  anterior  pair  of  eminences  are  called  nates; 
the  posterior,  testes.  From  each  testis  a  strong  white 
band,  the  superior  peduncle  of  the  cerebelltmif  passes  back- 
wards, to  the  cerebellum,  and  stretching  between  the  pair" 
of  peduncles  Is  the  valve  of  Vieussens  ot  anterior  medullary 
velum.  The  corpora  quadrigemina  are  tunnelled  in  the 
antero-posterior  direction  by  the  aqueduct  of  Sylvius,  which 
opens  anteriorly  into  the  third  ventricle  immediately  below 
the  posterior  commissure,  and  posteriorly  into  the  fourth 
ventricle  under  cover  of  the  valv^'  of  Yieussei^/  It  Is 
linedhby  a  cylindrical  ciliated  endothelium. 

Internal  Structure  op'THB  CEREBRUM.-^The  cere- 
brum is  composed  both  of  grey  and  white  matter,  the 
general  .relations  of  these  two  forms  of  nerve  matter  to 
each  other  may  be  seen  by  making  sections  through  the 
cerebrum.  The  determination,  however,  of  their  minute 
structure,  and  of ^  the  'relations  and  connections  of  the 
nerve  fibres  to  the  nerve  cells  is,  owing  to  the  delicacy 
of  the  organ,  one  of  the  most  difficult  departments  of  ana- 
tomical study.  Several  anatomists  have  endeavoured  to 
trace  out  the  course  of  the  nerve  fibres  in-  the  organ,  and 
though  our  knowledge  is  by  no  means  complete,  yet  .many 
i  mportant  facts  have  undoubtedly  been  ascertained.  These 
facts  have  been  summarised,  and  numerous  valuable  addi- 
tions made  to  them  by  Meynert  in  a  recent  elaborate 
memoir,  which  has  been  frequently  consulted  and  made  use 
of  in  writing  the  following  description. 

The  Grey  Matter  of  the  cerebrum  is  disposed  in  three 
great  groups :  a.  The  grey  matter  of  the  cortex  of  the  henu- 
spheres ;  6,  the  grey  matter  of  the  great  gahglia  of  the  base 
of  the  cerebrum;  c,  the, central  grey  matter  which  forms 
the  wall  of  the  cerebral  end  of  the  cerebro-spinal  tube. 

a,  The  grey  matter  of  the  cortex  of  the  hemisphere  forms 
the  superficial  part  of  the  convolutions,  and  is  known  as 
the  great  hemispherical  ganglion,  but.  in  some  localities,  as 
at  the  loci  perforati  antici  and  the  septum  lucidum,  it  has 
received  distinctive  names.  When  a  convolution  is  divided 
vertically  the  grey  matter  is  seen  to  be  confined  to  the 
surface  and  to  enclose  a  white  core.  The  grey  matter 
presents  a  laminated  appearance,  and  as  a  rule  consists  of 
five  or  six  layers,  which  are  composed  of. the  charaicteristic 
pyramidal  nerve  cells  qf  the  cortex,  of  the  cerebrum,  of  nerve 
fibres,  of  matrix  or  neuroglia,  and  of  blood-vessels.  The 
most  superficial  ^ayer  consists  of  neuroglia,  in  which  nerve 
fibres  extend  parallel  to  the  surface  of  the  convolutions. 
In  the  deeper  layers  are  found  the  pyramidal  nerve  cells, 
which  lie  with  their  long  axes  vertical  tp  the  surface  of 
the  convolutions,  and  which  contain  angular  nuclei  From 
the  observations  of  Lockhart  Clarke,  Arndt,  Cleland,  and 
Meynert,  there  can  be  no  doubt  that  Xhe  pyramidal  nerve 
ceUs  vary  in  relative  size  and  in  numbers  in  the  different 
layers  of  the  grey  cortex,  and  that  the  largest  sized  pyra- 
midal cells  lie  in  the  third  and  fourth  layers.  L.  Clarke 
stated  that  the  cells  of  all  the  layers  of  the  posterior  or 
occipital  lobe  were  small  and  of  nearly  uniform  size,  whilst 
in  the  convolutions  anterior  to  it  numerous  ceils  of  a  much 
larger  kind  were  found ;  but  though  it  is  undoubtedly  true 
that  large  pyramidal  cells  are  fouiid  in  the  frontal  lobe  in 


considerable  numbers^  and  that  the  greater  number  of  the 
cells  of  the  occipital  lobe  are  small  and  nearly  uniform  in 
size,  there  is  no  difficulty  in  recognising  in  the  occipital 
lobe- a  small  proportion  of  cells,  quite  equal  in  magnitude 
to  the  largest  cells  of  the  frontal  lobe,  interspersed  amongst 
the  smaller  pyramidsd  cells:  The  nerve  fibres  which  ascend 
into  the  grey  matter  from  the  wjliite  core  of  the  convolution 
radiate  into  its  several  layers,  and  are  apparently  continuous 
with  the  basal  a^ris-cylinder  processes  of  the  nerve  c%lla. 
According  to  Cleland^  the  elongated  apices  of  the  cells, 
which  are  directed  to  the  surface  of  the  convolution,  are 
continuous  with  the.  nerve  fibres  situated  in  tlie  superficial 
layer  of  horizontal  fibres.  Immediately  subjacent  to  the 
large  pyramidal  cells  numerous  smaD,  irregularly  shaped 
nerve  corpuscles,  like  those  of  the  internal  granule  layer  of 
the  retina,  form  die  so-called  ^ran«/6  layer  ot  the  grey  matter. 
Fusiform  cells,  which  give  off  lateral  processes,  are  found 
in  the  deepest  layer  of  the  grey  matter,  and  form  tlhe 
claustral  layer  t>f  Meynert^  Gerlach  has  described  here, 
as  in  the  spinal  cord,  a  network  of  extremelyiminute  nerve 
fibres,  with  which  the  branched  lateral  processes  of  the 
nervd  cella  are  apparently  eontinuoua  The  neuroglia  con- 
taina  multitude^  of  smsdl  round^  corpuscles.  In  it  also 
are  found  small  stellate  cella, provided  with  minute  branched 
processes,  which  cells,  as  Meynert  states,  are  so  pellucid, 
that  in  the  healthy  brain  they  seem  to  be  only  free  nuclei ; 
it  is  difficult  to  "^ say  whether  these  cells  belong  to  the 
neuroglia,  or  are  nerve  ceU  elements.  The  grey  cortex  of 
the  cecebrum  is  much  more  vascular  than  the  white  matter. 
The  arteries  derived  from  the  pia  mater  pass  vi^cally  into 
it,  and  end  in  a  close  polygonal  network  of  capillaries ;  but 
it  is  also  traversed  by  the  arteries;  which  terminate  in  the 
capillary  network  of  supply  for.  the  white  master. 

In  th^  .grey  matter,  of  the  cortex  of  the  occipital  lobe 
eight  layers  have  been  described,  by  Clarke  and  Meynert* 
The  increase  in  number  iadue  to  the  intercalation  of  two 
additional  granule  layers,  which  coalesce  and  form  a  dis- 
tinct white  band  in  the  grey  matter,  owing,  as  Meynert 
states,  to  the  absence  of  pigment  in  the  cells  of  the  granule 
layers. 

The  grey  matter  of  the  cortex  of  the  island  of  Reil  and 
of  the  convolutions  bounding  the  Sylvian  fissure  contains  a 
veiy  large  proportion  of  fusiform  ceUs.  They  form  the  chief 
constituent  of  the  grey  claustrum,  situated  deeper  than  th^ 
grey  matter  of  the  island,  and  separated  from  the  outer  part 
of  the  corpus  striatum  by  a  thin  layer  of  white  matten 
Fusiform  cells  also  occur  abundantly  in  the  nucleus  amyff* 
dalce,  a  grey  mass  situated  below  the  corpus  striatum^ 
which  in  some  sections  seems  as  if  isolated,  but  in  reality 
is  coUtinuous  with  the  grey  matter  of  the  inferior  temporo- 
sphenoidal  convolution. 

The  grey  matter  of  the  cortex  of  the  gyrus  hippocampi 
and  of  the  hippocapipus  major  is  apparently  destitute  dl 
both  the  granule  and  claustral  layers  of  cells.  Its  super- 
ficial layer  has  been  named  the  nuclear  lamina,  and  contains 
small  and  scattered  nerve  corpuscles.  Next  this. lamina 
lies  the  striatum  reticulare,  in  which  the  apices  of-  the 
numerous  pyramidal  cells  of  the  third  layer  branch  and 
again  unite  to  form  a  delicate  network.  Deeper  than  the 
pjnramidal  cells  is  a  thick  layer  of  so-called  "granules," 
which 'A.  R  Stirling  recognised  some  years  ago  as  like 
the  granules  of  the  rust  coloured  layer  of  the  cerebellum ; 
like  them  they  consist  of  a  well-defined  nucleus  invested* 
by  delicate  branched  protoplasm.  The  grey  matter  of  the 
two  layers  of  the  septum  lucidum,  though  included  be- 
tween the  corpus  callosum  and  fornix,  is  yet  in  the  same 
plane  as  the  grey  matter  of  the  cortex  of  the  inner  surface 
of  the  hemispheres,  but  is  cut  off  from  it  by  the  develop- 
ment of  the  transverse  fibres  of  the  corpus  callosum. 
The  grey  matter  of  the  locus  perforatus  anticos  containa. 
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elttstera  of  minute  granules  and  a  compact  arrangcmont  of 
small  nerve  cella. 

hf  The  great  ganglia  of  tlie  baae  of  the  cerebrum  are  the 
coipora  atriata,  the  optic  thalami,  the  corpora  geniculata, 
the  corpora  quadrigemina,  and  the  locus  niger  in  each  eras 
cerebri 

The  corpus  striatum  cerebri  consists  of  two  masses  of 
grey  matter  separated  from  each  other  by  numerous  striae 
of  white  fibres,  which  ascend  from  below  upwaids  through 
its  substance.  The  upper  mass  of  grey  matter  projects 
into  the  lateral  ventricle,  and  is  called  the  intra-ventricular 
portion  or  nucleiu  caudatus.  The  lower  extra-ventricular 
portion  or  nwleus  UntiadarU  forms  the  outer  and  lower 
part  of  the  corpus  striatum,  and  is  separated  by  the 
claustrum  from  the  island  of  ReiL  Multipolar  nerve  cells 
ore  found  in  both  the  caudate  and  lenticuUir  masses,  and  in 
the  latter  ceils  of  large  size  have'  been  seen.  The  optic 
thalamus  forms  an  almost  continuous  mass  of  ^grey  matter 
traversed  by  nerve  fibres,  which  are  not,  however,  collected 
into  definite  striiB.  The  nerve  cells  in  the  grey  matter  are 
both  multipolar  and  fusiform.-  The  external  corpus  geni- 
cukitum  consists  of  alternate  layers  of  grey  and  white 
matter,  due  to  the  zig-zag  folding  of  the  grey  mattor ;  the 
nerve  cells  are  multipolar,  and  contain  'pigment  In  the 
internal  corpus  geniculatum  the  cells  are  smaller  in  sice 
and  fusiform.  The  grey  matter  of  the  corpora  quadrigemina 
consists  of  two  distinct  masses.  One,  the  wonuLar  layer, 
lies  near  the  surface,  and  contains  smsll  multipolar  nerve 
cclb ;  the  other,  the  Sylvian  or  eentrtU  layer,  lies  at  the  sides 
of  the  Sylvian  fissure  and  belongs  to  the  grey  matter  of  the 
wall  of  the  cerebrospinal  tube,  and  -serves  as  a  centre  of 
origin  for  the  roots  of  both  the  3d  and  4th  cranial  nerves. 
The  grey  matter  of  the  cms  cerebri  occupies  the  centre  of 
the  cerebral  peduncla  Its  cells  are  multipolar,  and  contain 
<iark  brown  or  black  pigment,  so  that  the  name  loeua  niger 
is  applied  to  this  collection  of  nerve  cells. 

c.  The  central  grey  matter  of  the  cerebrum  is  in  series 
with  the  grey  matter  of  the  floor  of  the  4th  ventride  and 
the  grey  matter  of  the  spinal  cord.  It  is  situated  around 
the  Sylvian  aqueduct,  and  at  the  sides  and  floor  of  the  tiiiid 
ventricle,  which  form  the  cerebral  portion  of  the  oerebro- 
spinal  tube.  That  which  is  situated  in  relation  with  the 
aqueduct  of  Sylvius  forms  the  Sylvian  or  central  layer  just 
described  in  the  corpora  quadrigemina.  That  which  lies  in 
relation  to  the  third  ventricle  forms  the  middle  or  soft  com- 
missure, and  the  well-defined  grey  layer  which  covers  the 
inner  wall  of  each  optic  thalamus ;  also  the  grey  n^asses 
situated  at  the  base  of  the  brain  between  and  in  front  of  the 
crura  cerebri,  viz.,  the  pons  Tarini,  tuber  dnereum,  lamina 
cmerea,  infundibulum,  and  the  grey  matter  of  the  pituitary 
body.  By  some  anatomists  the  grey  matter  of  the  pineal 
body  is  referred  to  the  same  category,  but  Arnold  has  pointed 
out  that  it  is  separated  by  its  peduncle  from  the  soft  com- 
missure ;  and  Meynert  is  disposed  to  regard  it  as  a  ganglion 
^f  origin  of  the  tegmentum.  Both  the  pituitaty  and  pineal 
bodies  contain,  b^des  the  nervous  matter,  structures  of 
the  type  of  the  glands  without  ducts. 

The  White  MaOer  of  the  cerebrum  consists  of  tracts  or 
fasciculi  of  nerve  fibres,  of  which — a,  some  connect  the  cere- 
brum with  the^  lower  divisions  of  the  encephalon;  b,  others 
connect  the  two  hemispheres  together;  c^ others  connect 
different  structures  in  the  same  hemisphere;  d,  others  serve 
as  roots  of  origin  for  the  more  anterior  encephalic  nerves. 

a,  The  tracts  of  fil^  which  connect  the  cerebrum  with 
the  lower  divisions  of  the  encephalon  are  caHeA  peduncular 
fibresL  The  largest  of  these  pedtindes  are  the  two  crura 
cerAri  or  eerdmd  pedundee.  Oraxtinuous  bdow  with  the 
lonffitudinal  fibres  of  the  pons  -they  ascend  into  the  optic 
ihalami  and  corpora  striata,  and  their  fibres  sre  named  the 
peduncular  fibres.     From  the  corpora  striaCfei  and  optic 


thalami  fibres  radiate  into  the  convolutions  of  the  lobes  ol 
the  hemisphere  and  form  the  corona  radiaia.  To  some 
extent  the  fibres  of  the  corona  are  directly  continuous  witL 
those  of  the  cerebral  peduncles,  but  there  can  be  no  doubt 
that  a  large  portion  of  the  peduncular  fibres  tenninala  in 
the  grey  matter  of  the  ganglia  of  the  base  of  the  cerebrum} 
and  that  a  still  larger  number  arise  from  their  nerve  cells 
to  aid  in  the  formation  of  the  corona  radiata.  The  direct 
continuity,  therefore,  of  many  of  the  peduncular  fibres  with 
those  of  the  corona  is  broken  or  interrupted  by  the  inter- 
position of  the  cerebral  ganglia,  which  Meynert  has  named 
ganglia  of  interruption^  The  peduncular  fibres  and  those  ''-> 
of  ^e  corona  constitute  the  cerebral  portion  of  VtiAprqjeaw%  -' 
eyetan  of  fibres  of  Meynert,  a  term  devised  to  express  that 
they  conduct  upwards  to  the  grey  cortex  of  the  hemispheres 
sensory  impulses  derived  from  the  external  world,  the 
image  of  which  is  projected  upon  the  cortex.  But  it  should 
also  not  be  forgotten  that  many  of  the  fibres  oi  this  system 
conduct  motor  impulses  downwards  to  be  propagated  along 
the  motor  cranial  and  spinal  nerves.  The  peduocdar  fihres 
of  the  crura  cerebri  are  arranged  in  two  gnmpi^  named 
respectively  crueta  and  tegmenium,  which  are  sepanted 
from  each  other  by  the  nerve  cells  of  the  locus  niger.  The 
cnute  forms  the  superficial  or  anterior  part  of  the  era. 
Its  fibres  are  in  grnter  part  continuous  witli  the  hmp- 
tudinal  fibres  of  the  pons  derived  from  tfao  anterior 
pyramids  of  the  medulla;  but  it  reedves  additiocial  fibrei 
from  the  grey  matter  of  the  locus  niger,  and  from  the  ceils 
of  the  Sylvian  layer  in  the  corpora  quadrigemina.  Sosce 
of  the  fibres  of  the  crusta  pass  directly  upwards  aa-imdiating 
fibres  to  the  grey  cortex  of  the  ocdpits^t  and  temponl  febe^ 
but  the  larger  number  terminate  in  the  nudeoa  candatos 
and  nudeus  lenticularis  of  the  corpus  atriatom.  Froia 
these  nudd  a  great  mass  of  fibres  radiates  into  tha  cortex 
of  the  f ronto-parietal  lobes,  more  especially  the  frootal,  but 
a  few  also,  bearing  the  special  name  of  etria  cofrmea^  pass  to 
the  grey  matter  of  the  apex  of  the  temponl  lobe ;  filsef 
also  enter'  the  convolutions  of  the  insula.  Li  addittoa  to 
the  ladiating  fibres,  the  grey  matter  of  the  eoipoa  atriatoia 
gives  origin  to  fibres  of  the  middle  root  of  the  olfsctoiy 


pedunde,  and  to  connecting  fibres  with  Uie  groj  matter  d 
the^  septiim  luddum.  The  tegmentum  forms  the  posterior 
or  deeper  part  of  the  eras  cerebri  Its  fibres  are  oontinoous 
With  the  longitudinal  fibres  of  the  pons  derived  from  the 
olivary  fasdculi,  faadculi  teretes,  and  poeterior  p(7iamidi 
of  the  medulla.  A  few  of  the  fibvee  of  the  tegmeoftum 
enter  th€L4^rpora  quadrigemina  and  corpora  genicokta^  but 
the  great  migori^  enter  the  optic  thalamic  in  Uie  grey  matter 
of  which  many  evidently  terminate,  though  aome  may  pass 
through  into  the  cortex  of  the  hemispheiea  as  fibns  of  the 
corona  radiata.  But  the  prejr  matter  of  the  thahmns  ^ves 
origin  to  numerooa  radiatmg  fibvee :  those  whidi  eiiae  in 
its  poeterior  part  radiate  into  the  oodpital  and  temponl 
lobes,  whilst  thoae  proceeding  ont  of  its  anterior  paitndiate 
intotiie  frontal,  rarietal,  and  temporal  lobes»  and  the  inanla. 
In  the  optic  thalunus  the>Vnit«  arisea.  Its  fibrea  emoge 
from  the  under  aurlace  fi  the  thahmna,  form  the  cospos 
albicans,  and  then  pass  backwards  aa  the  upper  bouDdary 
iA  the  great  transverae  fiasure  to  end  aa  the  tsaia  hippo- 
campi in  the  gynsi  hippocampi;  hence  thiaoonvoliitioii  has 
aapedal  connection  with  the  optic  thfilamns  thioiqgb  the 
fornix.  In  the  corpna  albicans  the  fibrea  of  the  fornix  an 
arranged  in  loopa,  in  the  ooncavitiea  of  which  nerte  cells 
are  dtuated.  The  optio  thalamus  aJao  gives  origin  to  the 
middle  root  of  the  optic  tract  Owiog  to  the  eonnectioM 
of  the  locua  niger,  nucleus  candi^tta^  and  midam  botiea- 
laris  with  the  crusta,  Meynert  has  named  them  iktpemgiia 
of  the  erueta;  whilst  the  optic  thalami,  ooipora  qnadi^ 
mine,  and  genieulata  are  the  ganglia  of  the  iejpmiMiuM 
The  comparison  of  the  human  brain  with  those  ol  difce&t 
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niammals  has  shotrn  that  the  development  of  the  hemi- 
spheres bears  a  direct  relation'to  tl^e  size  of  the  cnista  and 
its  ganglia,  whibt  the  development  of  the  hemispheres  is 
in  inverse  relation  to  the  size  of  the  tegmentum  and  its 
ganglia. 

The  superior  peduncles  of  the  cerebellum  connect  that 
organ  with  the  cerebrum.  They  arise  in  the  grey  matter 
of  the  vermiform  process,  ascend  to  the  corpora  quadri- 
gemina,  and  some  fibres  are  even  prolonged  apparently 
into  the  tegmentum,  and  through  it  doubtless  into  the  optic 
thalamus. 

6,  The  fibres  which  connect  together  the  two  hemispheres 
are  called  commissural  fibres.  The  largest  of  these  com- 
missures is  the  corpus  caUosum,  which^  as  has  already  been 
described,  connects  corresponding  convolutions  in  the 
opposite  hemispheres.  As  its  fibres  lie  on  a  plane  superior 
to  those  of  the  corona  radiata,  the  two  systems  of  fibres 
intersect  with  each  other  on  their  way  to  the  convolutions. 
The  anterior  commissure,  though  often  described  as  con- 
necting the  two  corpora  striata,  yet,  as  Spurzheim  pointed 
out  half  a  century  ago,  passes  through  these  bodies  to  the 
convolutions  -around  the  Sylvian  fissure,  and  g^re8  a  root 
of  origin  to  the  olfactory  nerve.  Hie  posterior  commissure 
passes  into  tl^e  two  optic  thalami ;  some  of  its  fibres  are 
said  to  extend  into  the  tegmentum,  and  others  into  the  sub- 
stance of  the  hemisphere. 

c,  The  tracts  which  connect  different  convolutions  in  the 
same  hemisphere  are  named  arcuate  fibres,  or  fihrce  propri<g. 
The  /ircuate  fibres  are  situated  immediately  beneath  the 
inner  surface  of  the  cortex  of  the  hemispheres,  and  connect 
together  the  grey  matter  of  adjacetft  convolutions.  In 
some  localities  they  are  strongly  marked,  and  have.received 
special  names. 

The  fascieutui  uncinatus  passes  across  the  Sylvian  fissure, 
traverses  the  claustrum  and  amygdala,  and  connects  the 
<K>n volutions  of  the  frontal  .with  those  of  the  temporo-^ 
sphenoidal  lobe.  The  fillet  of  the  gyrus  fomicatus  extends^ 
longitudinally  in  that  convolution,  immediately  above  the 
corpus  callosum,  from  its  anterior  to  its  posterior  ends,  and 
connects  two  different  parts  of  its  grey  matter  together. 
The  longitudinal  fibres  of  the  corpus  callosum,  -or  nerves 
of  Lancisi,  also  connect  the  anterior  and  posterior  ends  of 
the  callosal  convolution.  The  longitudinal  inferiorr  fasci- 
culus QonnectA  the  convolutions  of  the  occipital  with 'those 
of  the  temporal  lobe.  Longitudinal  fibres  lie  on  the  inner 
surface  of  the  septum  lucidum,  and  extend  into  the  gyrus 
fomicatus. 

The  corpora  quadrigemina  are  connected  with  the  optic 
thalami  by  nervous  tracts  called  braehia,  and  smaller  tracts 
alHo  connect  the  thalami  with  the  corpora  geniculata.  The 
peduncles  of  the  pineal  gland  connect  that  body  with  the 
fornix,  and  are  probably  continued  into  the  optic  thalamus. 
The  tsenia  semicircularis  is  also  at  one  end  apparently  con- 
nected with  the  optic  thalamus,  but  its  posterior  termination 
iff  not  well  ascertained.  ^ 

The  great  cerebral  ganglia  and  the  central  masses  of  grey 
matter  are  centres  of  origin  for  sensori-motor  nerves.  The 
hemispherical  ganglia,  again,  are  the  parts  of  the  brain 
associated  with  the  intellectual  processes.  The  question 
has  often  been  put.  Are  not  the  individual  convolutions 
distinct  organs,  each  endowed  with  special  properties  1  and 
various  arguments  based  on  physiological,  pathological,  and 
anatomical  grounds  have  been  advanced  in  support  of  Uus 
proposition.  In  connection  with  the  anatomical  branch  of 
the  argument  it  may  be  stated  that  the  convolutions  possess, 
not  only  in  man,  but  in  all  animals  with  convoluted  brains, 
great  regularity  both  in  position  and  arrangement;  but 
specialisation  of  form  is  not  in  itself  a  sufBcient  test  of 
specialisation  of  function*  Again,  though  the  convolutions 
have  definite  forms  they  are  not  disconnected  from  each 


other,  for  the  grey  matter  forms  a  continuoua  layer  over 
the  whole  surface  of  the  hemisphere.  Hence  a  group  of 
cerebral  convolutions  differs  from  a  group  of  muscles,  each 
member  of  which  is  undoubtedly  a  distinct  organ,  for  each 
muscle  is  isolated  from  those  aroimd  it  by  a  definite  invest- 
ing sheath.  As  regards  internal  structure,  evidence  has 
already  been  given  that  all  the  convolutions  are  not  con- 
structed on  precisely  the  same  plan,  and  it  has  also  been 
pointed  out  that  the  convolutions  are  not  all  connected  in 
the  same  way  with  the  great  cerebral  ganglia.  These 
structural  modifications  unquestionably  point  to  functional 
differences  in  the  several  parts  in  which  they  are  found. 
But  further,  special  connections  through  the  arcuate  fibres 
are  established  between  certain  oonvolutious  and  not  be- 
tween others,  and  it  is  possible  not  only  that  particular 
combinations  of  convolutions  through  an  interchange  of 
intemuncial  fibres  may  condition  a  particular  state  of 
intellectual  activity,  but  that  these  combinations  associate 
various  convolutions  together  in  the  performance  of  a  given 
intellectual  act,  just  as  in  the  muscular  system  several 
muscles  are  as  a  rule  associated  together  for  the  performance 
of  a  given  movement  A  clue  to  the  special  functions  of 
the  convolutions  may  perhaps  be  obtained  by  studying 
their  connections,  just  as  the  action  of  die  members  oi 
a  group  of  muscles  is  ascertained  by  examining  the  direc- 
tion of  their  fibres  and  the  attachment  of  their  terminal 
tendons. 

Mass  anb  Weight  op  the  Brain. — ^The  human  brain  Weight 
is  absolutely  bigger  and  heavier  than  the  brain  of  any  ^^^^Q- 
animal,  except  the  elephant  and  the  larger  whales.  It  is  ^ 
also  heavier  relatively  to  the  bulk  and  weight  of  the  body 
than  a;re  the  brains  of  lower  animals,  except  in  some  small 
birds  and  mammals. .  Considerable  variations,  however, 
ecist  in  the  size  an4  weight  of  the  humijin  brain,  not  only 
in  the  different  races  of  mankind^  but  in  individuals  of  the 
same  race  and  in  the  two  sexes.  The  heaviest  brains  occur 
in  the  white  races.  The  average  weight  of  the  adult  Euro- 
pean male  brain  is  40  to  50  oz.,  that  of  the  adult  female 
44  to  45  OS. ;  so  that  the  brain  of  a  man  is  on  the  average 
fully  10  per  cent,  heavier  than  that  of  a  woman.  The 
greater  weight  of  the  brain  in  man  as  compared  with  woman 
is  not  in  relation  merely  to  his  greater  bulk,  but  is  a  funda- 
mental sexual  distincUon ;  for,  whilst  there  is  a  difference 
of  lO  per  cent  in  the  brain  weight,  the  average  stature  of 
women  is,  as  Thurnam  has  calculated,  only  8  per  cent  less 
than  that  of  men.  Dr  Boyd  states  that  the  average  weight 
of  the  brain  in  the  newly  bom  male  infant  is  11*67  oz. ;  in 
the  female  only  10  oz.  The  exact  age  at  which  the  brain 
reaches  its  maximum  size  has  been  variously  placed  at  from 
the  3d  to  the  8th  yi^rs  by  different  authora;  but  it  con- 
tinues to  increase  in  weight  to  25  or  30,  or  even  .40. 
After  60  the  brain  begins  to  diminish  in  weight ;  in  aged 
males  the  average  weight  is  about  45  oz.,  in  females  about 
41  oz.  In  some  cases  the  adult  brain  considerably  exceeds 
the  average  weight  The  brains  of  several  men  distiuguisbed 
for  their  intellectual  attainments  have  been  weijghed :  the 
brain  of  Cuvier  weighed  64 1  oz.;  of  Dr  Abercrombie,  63 
oz. ;  of  Professor  Goodsir,  57|  oz.;  of  Spurzheim,  55  oz. ; 
of  Sir  J.  Y.  Simpson,  54  oz. ;  of  Agassiz,  53*4  oz. ;  an.d  of 
Dr  Chalmers,  53  oz.  But  high  brain  weights  have  also  been 
found  where  there  was  no  evidence  of  great  intellectual 
capacity.  Peacock  weighed  four  male  brains  which  ranged 
from  62*75  to  61  oz.;  Boyd,  a  specimen  of  60*75  oil;  and 
Turner  has  recorded  one  of  a  boy  aged  fifteen  which 
weighed  60  oz.  In  the  brains  of  Uie  insane  high  brain 
weights  have  ako  been  observed.  Bucknill  met  with  a 
brain  in  a  male  epileptic  which  weighed  64}  oz. ;  Thurnam, 
one  which  weight  62  oz. ;  and  in  the  West  Riding  Aaylum, 
out  of  375  males  examined,  the  'height  of  the  brain  in  30 
cases^wa?  55  oc  or  upwards,  and  the  highetffr  wdightB  ware 
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CI  oz.  ia  a  case  of  senile  dementia,  60^  oz.  in  a  case  of 
dementia,  and-60  oz.  in  on6  of  melancholia.  No  case  has 
as  yet  been  recorded  of  the  weight  of  the  brain  in  a  woman 
possessing  intellectual  eminence;  but  Boyd  met  with  a 
woman's  brqin  as-  high  as  55*25  oz.,  and  many  instances  of 
upwards  of  50  oz.  in  women  where  there  was  no  evidence  of 
high'  mental  endowment  Skae,  in  a  female  monomaniac, 
observed  a  brain  which  weighed  61 J  oz.;  and  of  300 
females  examined  in  the  West  Riding  Asylum  the  weight 
of  the  brain  in  20  cases  was  50  oz.  or  upwards,  the  highest 
weights  being  56  and  55  oz.  in  two  cases  of  mania.  The 
size  and  weight  of  the  brain  do  not  therefore,  per  *e,  give 
an  exact  method  of  estimating  the  intellectual  power  of  the 
individual,  and  a  high  brain  weight  and  great  intellectual 
capacity  are  not  necessarily  correlated  with  each  other.  It 
seems  certain,  if  the  human  brain,  even  amongst  the  most 
uncultivated  peoples,  falls  below  30  oz.,  that  this  low  weight 
is  not  merely  incompatible  with  intellectual  power  and 
activity,  but  is  invariably  associated  with*idiocy  or  imbe- 
cility;  so  that  the  human  brain  has  a  minimum  weight 
bcluw  whith  intellectual  action  is  impossible.  Amongst  the 
more  cultivated  races  the  minimum  weight-limit  of  infelli- 
gence  is,  however,  in  all  probability  higher  than  30  o£  •  It 
has  been  placed  by  Broca  at  32  oz.  for  the  female,  and  37*  oz. 
for  the  male  brain  ;  and  Thumam's  numbers  are  almost  the 
same.  To  how  low  a  weight  the  brain  in  the  microcepha- 
lous idiot  may  fall  is  well  shown  in  a  case  recorded  by  Theile, 
where  it  weighed  only  10  6  oz.,  in  Gore's  case  of  10  oz.  5 
grs.,  and  in  Marshall's  case,  8 J  oz.  But  instances  are  not 
wanting  in  which  the  brains  of  idiots  have  exceeded  even 
50  02.  Langdon  Down  observed  the  brain  of  a  male  idiot 
aged  22,  which  weighed  59 J  oz.;  and  J.  B.  Tuke  has 
recently  met  with  a  brain  of  60  oz.  in  a  male  idiot  aged  37, 
the  capacity  of  whose  cranium  was  llOJ  cubic  inches.  In 
the  West  Riding  Asylum  tables  the  brain  weights  in  10 
idiots  were  not  less  than  34  oz.,and  in  5  cases  exceeded  40 
oz.  As  yet  tlic  opportunities  of  weighing  the  brain  in  the 
coloured  races  of  men  have  been  bi*t  scanty.  But  from  a 
very  extensive  scries  of  observations  made  by  Barnard  Davis, 
not  on  the  brains  themselves,  but  on  the  cubic  capacities  of 
crania,  from  which  an  approximate  estimate  of  the  brain 
Wright  may  be  obtained  with  a  fair  measure  of  accuracy, 
the  following  facts  are  derived : — The  average  weight  of 
the  male  brain  in  the  African  races  is  45*6  oz.;  of  the 
female  brain.  42*7  oz. :  the  average  weight  of  the  male 
brain  in  the  Australian  races  is  42 'd  oz. ;  of  the  female 
brain,  39'2  oz,:  the  average  weight  of  the  male  brain  in 
the  Oceanic  races,  46 "5  oz. ;  of  the  female  brain,  43  oz. 
The  cDnclusions  which  may  legitimately  be  drawn  from  an 
analysis  of  Barnard  Davis's  observations  are  as  follows  : — 
1st,  That  the  average  brain  weight  is  considerably  higher 
in  the  civilised  European  than  in  the  savage  races;  2d, 
That  the  range  of  variation  is  much  greater  in  the  former 
than  in  the  latter ;  3d,  That  there  is  an  absence,  almost 
complete,  of  specimens  heavier  than  54  oz.  in  the  exotic 
races,  so  that  the  higher  terms  of  the  series  are  not  repre- 
sented ;  4th,  That  though  the  male  brains  are  heavier  than 
the  female,  there  is  not  the  same  amount  of  difference  in 
the  average  brain  weight  between  the  two  sexes  in  the 
uncultivated  as  in  the  cultivated  peoples. 

No  reliable  determinations  have  as  yet  been  made  of  the 
exact  proportion,  as  regards  bulk  and  weight,  which  the 
convolutions  bear  to  the  corpora  striata,  optic  thalarai,  and 
corpora  quadrigemina,  but  data  are  obtainable  of  the  rela- 
tive weight  of  the  pons,  cerebellum,  and  medulla  to  the 
entire  encephalon.  Between  the  ages  of  20  and  70  the 
TKtiaof  weight  of  the  pons,  cerebellum,  and  medulla^  to  the 
entire  brain,  is  as  13  to  IQO,  and  this  relative  weight  is 
"Virtually  the  same  in  both  sexes. 

OftiQiN,  Arrangement,   and   Distribution  of  the 


Encephauc  Nehves.— Several  pairs  of  nerres,  called  C: 
Cranial  or  Encephalic,  arise  from  thfi  under  surface  or- 
base  pf  the  encephalon,  and  pass  outwards  through  foramiDa 
situated  in  the  floor  of  the  cranial  cavity.  Continental 
anatomists  usually  enumerate  twelve  pairs  of  cranial  nerves ; 
but  because  in  one  locality  two  of  these  nerves  lie  together 
and  pass  through  th&  same  foramen,  and  in  another  spot 
three  of  these  nerves  emerge  together  from  the  skull,  Britiiili 
anatomists  have  restricted  the  number  to  nine  pairs. 
These  nerves  are  numbered  from  before  backwards,  in  the 
order  in  which  they  are  seen  at  the  base  of  the  brain. 
The  names  applied  to'  the  individual  nerves,  and  their 
numerical  designations,  according  to  both  tlie  Continental 
and  British  methods,  are  given  in  the  foUowiog  table  i-, — 


ConiiAentAL 

Olfactory  Nerves, 1st  pair 

Optic  Nerves,    ..*. 2d    ., 

Oculo-motor  Nerves, Sni  „ 

Trochlear  Nerves, 4th  „ 

Trifacial  or  Trigeminal  Nerves,...  5th  ,, 

Abducent  Nerves, 6th  „ 

Facial  Nerves  (Portio  dura), 7th  „  | 

Auditory  Nerves  (Portio  mollis),  8th  ..  I 

Glosso-pharyngeal  Nerves, 9th 

Pneumogastric  Nerves  (Vagus),  10th 

Spinal  Accessory  Nerves,^ llth 

Hypoglossal  Nerves, I2th 


1st  pair 

M  .. 

8ni  „ 

4th  „ 

6th  „ 

6th  „ 

7th  „ 


Sth  M 
9th  ., 


These  nerves  may  be  arranged  in  three  groups  according 
to  the  presence  or  absence  of  motor  and  sensory  fibres. 

First' group. — Sensory  nerves,  or  nerves  of  special  sense: 
a,  olfactory,  the  ner\'e  of  smell ;  d,  optic,  nerve  of  sight  j 
c,  auditory,  nerve*  of  hearing. 

Second  group.  ^Motor  nerves :  a,  ocnlo-motor,  the  prin- 
cipal nerve  of  supply  for  the  muscles  of  the  eyeball;  b, 
trochlear,  the  nerve  for  tW-superidr  oblique  muscle ;  r, 
abducent,  the  nerve  for  the  external  rectus  ;  d,  portio  dura, 
the  nerve  for  the^  facial  muscles  of  expression ;  c,  spinal 
accessory,  the  nerve  which  gives  a  motor  root  to  the 
pneumogastric,  and  supplies  the  sterno-niastoid  and  tra- 
pezius muscles ;  /,  hypoglossal,  the  nerve  for  the  mnsdes 
of  the  tongue. 

Third  group. — Mixed  nerves :  a,  trifacial,  distributed  to 
the  muscles  of  mastication,  the  skin  of  the  face,  ^wous 
mucous  membranes,  and  to  the  anterior  and  lateral  surfaces 
of  the  tongue,  where  it  may  play  the  part  of  a  nerve  of  the 
special  sense  of  taste ;  6,  glosSo-phar3rngeal,  distributed  to 
the  mucous  membrane  of  the  pharynx,  to  certain  palato- 
pharyngeal muscles,  and  to  the  mucous  membrane  of  the 
back  of  the  tongue,  where  it  acts  as  a  nerve  of  the  special 
sense  of  taste ;  c,  the  pneumogastric,  coigoined  with  the 
internal  division  uf  the  spinal  accessory,  is  distributed 
to  several  muscles,  mucous  membranes,  and  internal 
organs. 

The  consideration  of  the  1st  group  of  cranial  nerves 
may  appropriately  be  deferred  until  the  organs  of  sense, 
in  which  they  terminate,  are  described.  The  anatomy  of 
the  motor  nerves  is  as  follows : — 

The  Ocido-motor  or  third  tierve  springs  out  of  the  inner  >!:- 
surface  of  the  cms  cerebri     When  its  fibres  are  traced  into  '^^■^" 
the  crus,  some  are  seen  to  pass  to  the  nerve  cells  of  the  "'^'  "^ 
locus  niger,  whilst  others  sink  into  the  corpora  quadri- 
gemina, and  extend  as  far  as  the  Sylvian  group  of  lari;e 
nerve  ceJls.     The  nerve,  after  it  has  emerged  from  the 
crus,  nms  forwards  in  the  outer  wall  of  the  cavernous 
sinus,  and  enters  the  orbit  through  the  sphenoidal  fissure. 
It.  supplies  the  levator  palpebrae  superioris,  the  superior, 
inferior,  and  internal  recti  muscles,  and  the  inferior  oblique. 
It  contributes  the  short  or  motor  root  to  the  ciliary  ganglion, 
and  through  it  influences  the  iris  and  ciliary  muscles  uithin 
the  eyeball.   It  also  communicates  with  the  cavernous 
plexus  of  the  sympathetia 
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The  TrocMeans  or  fourihy  the  smalleat  cranial  nerre, 
Hes  at  the  outer  side  of  the  cms  cerebri.  When  traced 
backwards  to  its  origin  it  is  seen  to  sink  into  the  valve  of 
Vieussens,  wh(»6*its  fibres  divide  into  three  .roots:  one 
decussates  across  the  valve  with  a  root  of  the  corresponding 
nerve  on  the  opposite  side;  another  passes  backwards  to 
the  locus  caeruleus;  the  third  sinks  into  the  corpora  quadri* 
gemina  and  reaches  the  Sylvian  group^  of  nerve  cells,  from 
which  the  third  nerve  also  aris^  The  fourth  nerve  runs 
forward  in  the  outer  wall  of  tne  cavernous  sinus,  enters 
the  orbit  through  the  sphenoidal  fissure,  and  ends  in  the 
superior  oblique  muscle.  It  also  communicates  with  the 
cavernous  plexus  of  the  sympathetia 

The  AhducenJt  or  tixih  nerve  springs  out  of  the  groove 
between  the  lower  border  of  the  pons  and  the  anterior 
pyramid  of  the  medulla  oblongata.  Its  roots  sink  deeply 
iiito  the  pons,  and  arise  from  a  nucleus  of  grey  matter  at 
the  floor  of  the  fourth  ventricle,  common  to  it  and  the  portio 
dura.  The  sixth  nerve  runs  fotward  in  the  inner  wall  of 
the  cavernous  sinus,  enters  the  orbit  through  the  sphenoidal 
fissure,  and  ends  in  the  external  rectus  muscle^  It  com- 
municates with  the  carotid  plexus  of  the  sym'pathetie. 

The  JPortio  dura  or  motor  facicU  portion  of  the  aevenik 
nerve  springs  out  of  the  groove  between  the  lower  border 
of  the  pons  and  the  restiform  body.  Its  roots  sink  deeply 
into  the  pons,  and  whilst  some  of  its  fibres  arise  from  a 
grey  nucleus,  at  the  floor  of  the  fourth, ventricle^  coxnmon 
to  it  and  the  sixth  nerve,  others^  ascend  from  a  nucleus 
which,  according  to  Meynert,  lies  just  on  the  outer  side  of 
the  superior  olivary  bo|dy,  and  others  again  decussate 
acro^  the  median  raphe  of  the  pons.  An  accessory  por- 
tion, called  portio  intermedia^  which  is  said  to  arise  from 
the  lateral  columns  of  the  cord,  joins  the  portio  dura. 
The  portio  dura  enters  the  internal  auditory  meatus  in  the 
petrous-temporal  bone -al^ig- with  the  auditory  nerve  j  but 
at  the  bottom  of  the  meatus  it  leaves  that  nerve  and  enters 
the  aqueduct  of  Fallopius  along  which  it  is  conducted 
through  the  bone  to  emerge  at  the  stylo-mastoid  foramen. 
When  in  the  aqueduct  it  forms  a  hnee-shaped  bend,  and 
expands  into  a  small  ^anfflion,  which  is  joined  by  the 
ffreaty  small,  and  external  petrosal  nerves,  and  through  the 
external  petrosal  it  communicates  with  the  sympathetio. 
The  ^portio  dura  gives  off— ^,  a  minute  branch  to  the  sta- 
pedius muscle ;  b,  the  chlorda  tympani,  which,  entering  the 
tympanum,  passes  across  that  cavity,  emerges  through  the 
Qlaserian  fissure,  and  joixu  the  lingual  branch  of  the  fifth 
nerve,  which  it  accompanies  as  far  as  the  submaxillary 
ganglion ;  it  gives  a  branch  to  the  ganglion,  and  one  to 
the  lingualjs  musde.  After  the  portio.  dura  has  passed 
through  the  stylo-mastoid  foramen  it  gives  off — e,  ihe  poste- 
rior avrictdar  hfkach  to  the  occipital  belly  of^the  occipito- 
frontalis  and  to  the  retrahens  aurem  musde,  and  d,  the 
digastric  branch  to  the  posterior  belly  of  the  digastric  and 
stylo-hyoid  muscles ;  and  then  runs  forwards  through  the 
parotid  gland  to  the  face,  where  it  breaks  up  into  numerous 
(e)  facial  branches  to  supply  the  facial  musdes  of  expres- 
sion and  the  buccinator  ziCiuscle.  The  facial  is  also  the 
secretory  nerve  for  the  salivary  glands.  Through  the 
chorda  tympani  it  influences  the  secretion  of  the  submaxil- 
lary and  sublingual  glands,  and  through  the  connection 
between  its  lesser  petrosal  nerve  and  the  auriculo-temporal 
in  the  otic  ganglion  it  influences  the  parotid  gland 

The  Spinal  Accessory  is  the  lowest  division  of  the  eiffhth 
nerve.  It  springs  out  of  the  side  of  the  medulla  oblongata, 
and  from  the  lateral  column  of  the  cervical  part  of  the 
spinal  cord  as  low  as  tllie  fifth  cervical  nerve:  its  roots 
arise  from  the  intermedio-lateral  group  of  nerve  cells  in 
the  cord,  and  from  a  nucleus  of  grey  matter  in  the  floor  of 
the  fourth  ventride.  The  spinal  fibres  of  origin  enter  the 
skull  through  the  for^imen  magum,  join  ih«  fibres  from  the 


medulla,  and  leave  the  cranial  cavity  through  the  jugulatf 
«foramen.  This  nerve,  purely  motor  in  function,  is  8ub«> 
divided  into  two  parts,  an  internal  and  an  extemaL  The 
external  passes  obliqudy  outwards  across  the  side  of  tha 
neck,  pierces  the  stemo-mastoid,  and  ends  in  the  trapezius, 
both  of  which  muscles  it  supplies.  The  internal  joins  the 
pneumogastric  nerve,  of  which  it  forms  the  motor  or  acces- 
sory root,  and  is  distributed  along  with  it 

The  Hypoglossal  or  mnth  nerve  springs  put  of  the  groover 
between  the  anterior  pjrramid  and  olivary  body  of  the 
medulla  oblongata,  in  series  with  the  anterior  roots  of  the 
spinal  nerves.  Its  roots  pass  through  the  medulla  to  pie 
floor  of  the  fourth  vieQtricle,  to  arise  from  the  nerve  ceUs 
in  two  nudei  of  grey  matter  situated  dose  to  the  median 
furrow.  This  grey  matter  is  in  series  with  the  anterior 
comua  in  the  spinal  cord.  The  nerve  passes  out  of  the 
'skull  through  the  anterior  condyloid  foramen,  and  arches 
across  the  side  of  the  neck  to  the  tongue,  to  end  in  glossal 
branches^ lor  &e  supply  of  the  intrinsic  and  extrinsic 
muscles  of  the' tongue.  It  also  ^ves  off— ^,  the  descendens 
noni  branch,  lyhich,  after  been  joined  by  the  communicanies 
noni  from  the  cervical  plexus,  supplies  the  omo-hyoid, 
stemo-hyoid,  and  stemo-tfayroid  muscles ;  b,  the  thyro-hyoid 
branch  to  the  thyro-hyoid  mu0de^  c,  the  genio-hyoid 
branch  to  the  genio-hyofd  musde.  It  communicates  in  the 
neck  with  the  sympathetic,  vagus,  lingual  branch  of  tho 
fifth,  and  cervi<»l  plexus. 

The  group  of  mixed  nerves  will  now  be  considered. 

The  Trifacial  or  flfih  is  t&e  largest  cranial  nerve.  It  Mixed 
springs  by  two  distinct  roots  out  of  the  side  of  the  pons,  cranial 
The  smaller  or  motor  root  arises  from  the  nerve  cells  of  a^^^vM 
nudeus  of  grey  matter  situated  in  the  back  of  the  pons,, 
near  the  floor  of  the  upper  part  of  the  fourth  ventride. 
The  larger  or  sensory  root  has,  according  to  Meynert,  a^ 
complex  origin*-a,  from  a  nucleus  of  grey  matter  in  the 
pons  to  the  outer  side  of  the  origin  of  the  motor  root ;  b, 
by  descending  fibres  which  arise  from  nerve  cells  in  the 
substance  of  the  corpora  quadrigemina,  from  the  grey 
matter  of  the  locus  ceeruleus,  and  from  the  longitudinal 
fibres  of  the  pons ;  c,  by  ascending  fibres  which  apparently 
arise  from  the  grey  tuberde  of  Rolando ;  d,  probably  by 
fibres  which  traverse  and  embrace  the  superior  peduncle  of 
the  cerebellum.  As  the  large  sensory  root  of  the  fifth  lies 
on  the  petrous  bone  it  expands  into  tibe  Gasserian  ganglion, 
which  resembles  in  structure  the  ganglion  on  the  posterior 
root  of  a  spinal  nerve.  From  ^ua  ganglion  three  large 
branches  arise,  named  respectivdy  tibe  1st,  2d,  and  3d 
divisions  of  the  ganglion. 

The  1st  OT  Ophthalmic  division  is  the  upper  sensory  nerve 
of  the  face,  and  divides  into  three  brandies,  which  pass 
out  of  the  cranial  cavity  through  the  sphenoidal  fissure.  By 
its  lachfrymal  branch  it  supplies  the  lachiymal  gland,  and 
the  outer  part  of  the  skin  and  conjunctiva  of  the  upper  eye- 
lid ;  by  its  frontal  bn^ch,  the  inner  part  of  the  skin  and 
conjunctiva  of  the  upper  lid,  and  the  skin  of  the  forehead; 
by  its  oculonasal  branch,  it  gives  long  ciliary  nerves  to  the 
eyebaU,  and  a  nasal  nerve  to  the  mucous  membrane  of 
the  nose,  and  the  skin  of  the  side  of  the  nose.  From  the 
oculo-nasal  nerve  arises  the  long  or  sensory  root  of  the 
ciliary  ganglionyWhich  lies  in  the  cavity  of  the  orbit,  and 
which  receives  also  a  motor  root  from  the  third  nerve,  and 
a  root  from  the  sympathetic.  This  ganglion  gives  origin  to 
the  short  ciliary  nerves  for  the  eyebalL 

The  2d  or  Superior  Maxillary  division  is  the  sensory 
nerve  for  the  middle  part  of  the  face.  It  leaves  the  skull 
by  the  foramen  rotundum,  passes  across  the  spheno-maxillary 
fissure,  then  lies  in  the  canal  in  the  floor  of  the  orbit,  from 
which  it  emerges  on  the  face  through  the  infra-orbital 
foramen  as  the  injra^orbital  nerve.  It  gives  off  a  small 
orbital  branch  to  a  small  part  of  the  skin  of  the  Umpla, 
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and  that  over  the  cheek  bone ;  dental  branches  to  the  teeth 
in  the  upper  jaw ;  palpebral  branches  to  the  skin  and  com 
junctiva  of  the  lower  eyelid ;  natal  branches  to  the  akin 
and  macoQB  membrane  of  the  nose ;  labial  branches  to  the 
skin  and  mucous  membrane  of  the  upper  lip.  It  also 
gives  off,  when  in  the  spheno-mazillary  fossa,  spheno- 
palatine branches,  which  form  the  sensory  root  of  the 
apheno-palatine  or  MeekePs  ganglion.  This  ganglion  receives 
»  motor  root  through  the  great  petrosal  nerve  from  the 
knee-^ped  bend  of  the  portio  dura,  and  a  sympathetic 
root  from  the  carotid  plelus,  which  runs  along  with  the 
g^eat  petrosal,  and  forms  with  it  the  vidian  nerve.  The 
gangUoh  gives  origin  to— a,  an  orbital  branch,  which  supplies 
a  layer  of  non-striped  muscular  fibres,  described  by  H. 
MiiUer  and  Turner  as  developed  in  connection  with  the 
periosteum  of  the  orbit,  where  it  covers  the  spheno-mazillary 
fissure ;  b,  upper  nasal  and  naso-palatine  branches  to  .the 
mucous  membrane  of  the  nose  and  hard  palate ;  c,  deaond' 
imff  palatine  brandies  to  the  mucous  membrane  of  the  hard 
and  soft  palate;  c^  pterygo-pcdaitne  to  the  mucous  mem- 
brane of  the  upper  part  of  the  phamyx. 

The  Zd  or  Inferior  Maxillarp  division  passes  out  of  the 
akull  through  the  foramen  oval^  and  as  it  does  so  is  joined 
bj  the  motor  root  of  the  5tL  By  the  junction  a  mixed 
nerve  is  formed,  which  is  the  sensory  nerve  for  the  lower 
part  of  the  face,  and  the  skin  of  the  temple,  and  the  motor 
nerve  for  the  muscles  of  mastication.  Immediately  after 
passing  through  the  foramen  this  nerve  divides  into  a 
small  and  large  division,  in  each  of  which  motor  and 
sensory  fibres  are  found.  The  small  division  supplies  motor 
masticatory  branches  to  itte  masseter,  temporal,  external, 
and  internal  pterygoid  muscles ;  but  further  it-gives  off  a 
loi^  buooal  brand^  which,  though  often  described  as  the 
motor  nerve  for  the  buccinator  muscle,  is  really  a  sensory 
nerve  for  the  skin  and  mucous  membrane  of  the  oheek. 
The  sensory  nature  of  this  nerve  is  proved,  not  only  by 
physiological  and  pathological  experiments,  but  by  tracing 
Its  fibres  through  the  buccinator  nrasde  to  the  macous 
membrane.  Turner  has  also  recorded  two  cases  in  which 
the  long  buccal  nerve  arose  as  a  branch  of  the  sensory 
•nperior  maxiUary  nerve.  The  large  division  ^afpuBies 
into  three  branches-— a,  aurietdo4emporal,  which  ascends  to 
supply  the  parotid  glands  the  skin  of  the  amide,  external 
meatus,  and  temple,  and  the  temporo-maxillary  joint ;  6,  tn- 
ferior  dental^  which  enters  the  dental  canal  in  the  lower  jaw, 
and  supplies  the  lower  set  of  teeth  and  the  skin  and  mucous 
membrane  of  the  lower  lip;  it  also  gives  off  a  myMiyoid 
branch  to  the  mylo-hyoid  and  anterior  belly  of  the  d^;a»- 
trio  muscle;  e.  Ungual  or  gustatory,  which  runs  forward 
along  the  side*  of  the  tongue  to  end  in  the  filiform  and 
fungiform  papilln  of  its  mucous  membrane.  The  lingua! 
branches  are  sensory  nerves  of  touch,  though  some  physiolo- 
gists believe  that  they  are  also  nerves  of  taste.  Connected 
with  the  branches  of  the  inferior  maxillaiy  division  are 
two  small  ganglia,  which,  like  the  ciliary  and  spheno-paJa- 
tine  ganglia,  are  of  a  greyish  colour,  contain  nerve  cells, 
and  receive  roots  from  motor,  sensory,  and  sympathetic 
nervesu  The  submaxillary  ganglion  lies  under  oover  of  the 
mylo-hyoid  muscle,  and  receives  a  root  from  the  motor 
chorda  tympani  nerve,  a  root  from  the  sensory  lingual,  and 
a  sympathetic  root.  It  gives  branches  to  the  sub-maxillaxy 
and  sublingual  salivary  glands.  The  otic  ganglion  lies  close 
to  the  Eustachian  tube,  and  receives  a  root  from  the  mus- 
cular nerve  to  the  internal  pterygoid,  a  root  from  the 
sensory  auriculo-temporal,  and  a  sjnnpathetic  root.  It  also 
receives  the  S7nall  petrosal  nerve,  by  which  it  is  connected 
to  the  knee-shaped  bend  of  the  portio  dura  and  to  the 
gloflso-pharyngeal  nerve.  It  supplies  the  tensor  tjnmpani 
and  tensor  palati  musclea  The  branches  of  the  three  divi- 
eiona  of  the  fifth  cranial  nerve,  which  nass  to  the  skin  of 


the  temple,  forehead,  and  face,  fredy  oommimteale  with 
the  branches  of  the  portio  dura,  which  supply  the  miisdcs 
■situated  in  those  regionSb 

The  Glosso-pkarykgeal  or  uppennoet  division  of  the  eighth 
nerve  springs  out  of  the  side  of  the  meduUa  oblongata 
between  the  olivary  and  restiform  bodies;  its  robta  arise 
from'two  small  masses  or  nudei  of  grey  matter  in  the  floor 
of  the  4th  ventride.    The.  nerve  peases  out  of  the  akuJI 
through  the  jugular  foramen^  where  it  posseasee  two  amalJ 
ganglia^  named  juguUir  and  petrous.     It  then  passes 
across  the  side  of  the  neck  and  gives  (^  carotid  bianeb^ 
which  run  along  the  internal  carotid  artery;  pharfngtal 
branohee  to  the  mucous  membraad  of  the  pharynx ;  CouA 
me   branches   to  the   tonsil  and  soft  palate;   gHossd 
branches  to  the  base  of  the  tongue  and  the  ctronmvallats 
papillse,  which  branches  are  unquestionably  nstrea  of  tha 
spedal  sense  of  taste;  miuscnlar  bran^ea  to  the  atylo- 
pharyngeus  and  perhapsthe  constrictor  moadei.    Throq^ 
the  JQffular  and  petrous  ganglia  the  nerve  ooouBankates 
^th  tne  vagus  and  qrmpathetie;    The  petrona  ganglion 
gives  off  the  tympamc  branch  or  nerm  of  Jacehoon,  wiiidi 
enters  the  tympanic  cavity,  suppHeeitsmucoaamenhniifi, 
and  gives  off  three  conmmnicatii^  branchee    ooe  ts  lbs 
sympathetic;  a  second  to  the  great  petrosal,  and  throng  it 
to  the  knee^haped  bend  of  the  fadal/^  third  to  the  "^^^^ 
petrosal,  and  tiurough  it  to  the  otic  gang^oo;' 

The  Pneumogastrie  or  Vagus  is  me  middle  aabdivi&Qn 
of  the  dgktk  cranial  ner^  It  springs  out  of  the  aideof  tb« 
medulla  oblongata,  between  the  olivary  and  lestifcm 
bodies ;  its  roots  arise  from  a  nudeus  ci  grey  matter  iz 
the  floor  of  the  4th  ventricle,  which  nudeua,  along  Inth 
those  for  the  glosso-pharyngeal  nerve^  is  in  aeriee  with  tha 
posteripr  comu  of  grey  matter  in  the  spinal  oord.  It  goei 
through  the  jugular  foramen,  is  joined  by  the  inner  divi- 
sion of  the  spirud  accessory  whidi  is  its  motor  root,  thea 
passes  down  the  side  of.  the  neck,  enters  the  Uiocaz,  reaebcs 
the  outer  wall  of  the  oesophsgus,  aecompaniea  that  ^Jb9 
through  the  diaphragm,  and  terminates  in  the  wall  of  tha 
stomach  The  left  nerve  lies  on  a  plane  anterior  to  the 
right :  it  crosses  in  front  of  the  arch  of  the  aorta^  and  is  dis- 
tributed to  the  anterior  wall  of  the  stomadi,  whilst  the  right 
nerve  supplies  the  posterior  wall  Eadi  nerve  possesses 
high  in  the  neck  two  enkrgements,  named  t^ipcr  uui  Amr 
gangUa.  The  branches  of  the  vagus  axe  rmmerons  and  int- 
portent  The  upper  ganglion  gives  origin  to  IheamaUar 
branch,  which  traversing  a  small  canal  in  the  petrona  tempo- 
xal  bone,  is  distributed  to  the  skin  of  the  back  of  the  anrick 
The  lower  ganglion  gives  origia  to— a,  the  pkarynged 
branch,  whidi  forms  a  fdexns  with  the  gloaso^haiyngeal 
and  sympathetic  nerves,  from  which  the  muadea  of  the 
pharynx  are  supplied ;  b,  the  st^perior  laryngeaif  which 
divides  into  an  external  branch  to  supply  the  crieo-thyroid 
musde,  and  an  internal^'which  pierces  &e  thyrohyoid  mem- 
brane, and  supplies  the  mucous  lining  of  the  larynx  and  the 
mucous  covering  of  the  epiglottis,  ^le  trunk  of  the  nerve 
gives  origin  to—a,  the  recurrent  laryngeal  branch,  which  co 
the  right  side  turns  round  the  subclavian  artery,  and  on  the 
left  round  the  arch  of  the  aorta,  and  ascends  to  the  larynx  to 
supply  its  intrinsic  musdes  except  the  aico^hynnd ;  b, 
cardiac  branches,  which  arise  from  the  nerve  partly  in  the 
neck  and  partly  in  the  chest,  and  join  Uie  great  cardise 
plexus  for  the  heart ;  c,  pulmonary  brandies,  whkfa  ariae 
iu  the  cheat,  pass  into  the  substance  of  the  lungs,  andfonn 
along  with  the  sympathetic  an  anterior  plexus  in  front  of, 
and  a  posterior  plexus  behind  the  root  of  the  lung;  d^ 
oesophageal  branches,  which  supply  the  coats  of  the 
cesophagus ;  «,  gastric  branches,  which  supply  the  costs 
of  the  stomach,  and  give  important  ofihoots  to  the  gxcst 
solar  plexus  of  the  lympathetic  situated  at  the  pt  of  the 
stomach. 
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Descriptive  Anatomy  of  the  Sympathetic  Ne&voub 
System. 

ipatho-  llie  Sympathetic  Nervuus  System  consists  of  a  pair  of 
lervous  gangliated  cords,  situated  one  on  each  side  of  the  spinal 
<"*•  column  ;  of  three  great  gangliated  prevertebral  plexuses 
situated  in  the  thoracic  and  abdominal  cavities  ;  of  nume- 
rous smaller  ganglia  lying  mure  especially  in  relation  with 
the  thoracic  and  abdominal  viscera ;  of  multitudes  of  fine 
distributory  nerves.. 
ghated  Each  GangUated  Cord  of  the  sympathetic  extends  along 
•  AQd  the  side  of  the  spine  from  the  base  of  the  skull  to  the 
iches.  coccyx.  In  the  neck  it  lies  in  front  of  the  transverse 
processes  of  the  vertebrae :  in  the  thorax,  in  front  of  the 
heads  of  the  ribs ;  in  the  abdomen,  on  the  sides  of  the  verto* 
.  bral  bodies;  and  as  it  descends  in  front  of  the  sacrum  it 
f  pproaches  its  fellov,  sp  that  in  front  of  the  coccyx  the  two 
are  united  in  a  single  ganglion,  the  ganglion  impar  (Fig. 
66,  c).  Each  cord  consists  of  a  number  of  ganglia  united  into 
a  continuous  cord  by  intermediate  nervto.  As  a  rule,  the 
ganglia  equal  in  number  the  vertebras  of  the  region.  Thus, 
in  the  sacral  region^  there  are'  ^ye  ganglia,  in  the  lumbar 
&yet  and  in  the  thorax  twelve  ;  but  in  the.  neck  there  are 
only  three,  named  superior,  middle,  and  inferior ;  of  these 
the  superior  ii  very  large,  and  represents  without  doubt 
several  smaller  ganglia.  From  the  superior  cervical  ganglion 
the  cord  is  prolonged  upwards  by  an  ascending  or  cranial 
offshoot  through  the  carotid  cand  into  the  cranial  cavity, 
and  forms  a  plexus  around  the  internal  carotid  artery,  both  in 
the  carotid  canal,  named  the  carotid  pUxut,  and  in  the  inner 
wall  of  the  cavernous. sinus,  named  the  cavernous  pUxus, 
Through  branches  derived  either  directly  or  indirectly  froni 
these  plexuses  the  sympathetic  roots  for  the  ciliary  and 
spheno-palatine  ganglia,  described  in  connection  witn  the 
fifth  nerve,  are  derived. 

From  the  gangliated  cord  and  its  ascending  or  cranial 
prolongation  ^  communicating  and  a  distributory  series  of 
branches  are  derived. 

By.  the  Commtmico/tn^bianches  this  portion  of .  the 
sympathetic  is  connected  with  most  of  the  cranial  aad 
with  the  anterior  divisions  of  all  the  spinal  nerves,  so  as  to 
bring  the  cerebro-spinal  and  sympathetic  systems  into  close 
anatomical  and  physiological  relation  with  each  other. 
It  is  important  also  to  observe  that  each  communicating 
branch  contains  not  only  non-meduUated  nerve  fibres  from 
the  sympathetic  system  to  the  cerebro-spinal  nerves,  but 
medullated  fibres  from  the  cerebro-spinal  to  the  sympa- 
thetic, so  that  a  double  interchange  takes  place  between 
the  two  systems.  ^'  The  cranial  prolongation  of  the  sympa- 
thetic and  the  superior  cervical  ganglion  communicate  with 
the  3d  and  4th  nerves,  the  Qasserian  ganglion  of  the  5th,  the 
6th,  the  purtio  dura  of  the  7th,  the  glosso-pharyngeal  and 
pneumogastric  of  the  8th,  and  the  9th  cranial  nerves,  and 
with  the  anterior  divisions  of  the  four  upper  cervical  spinal 
nerves.  The  middle  .cervical  ganglion  communicates  with 
the  5th  and  6th  cervical  nerves,  the  inferior  cervical  gan- 
glion with  the  7th  and  8th  cervical  nerves,  the  twelve 
thoracic  ganglia  with  the  series  of  intercostal  nerves,  the 
five  lumber  ganglia  with  the  series  of  lumbar  spinal  nerves, 
the  sacral  and  coccygeal  ganglia  with  the  sacral  nerves  and 
the  coccygeal  nerve. 

The  Dutributory  branches  of  the  gangliated  cord  are  as 
follows: — a.  Pharyngeal  branches  from  the  superior  cervical 
ganglion,  which  join  the  phaiyngeal  branches  of  the  glosso- 
phaiyngeal  and  pneumogastric  nerves,  to  form  the  fiuxryn- 
geal  plexut,  which  supplies  the  muscles  and  mucous 
membrane  of  the  pharynx.  6,  Articular  branches  from  the 
tipper  thoracic  and  the  lumbar  ganglia  to  the  articulations 
between  the  adjacent  vertebrae,  c,  Pulmonary  branches  from 
•  the  3d  or  4th  thoracic  ganglia,  which  join  the  posterior 


pulmonary  plexus,  cf,  Vaso-jnotor  branches  or  nervi  mollcM^ 
which  supply  the  muscular  coat  of  the  arteries :  those  which 
arise  from  the  cranial  prolongation  of  the  superior  cervical* 
ganglion  supply  the  internal  carotid  artery  and  its  branchesi 
to  the  brain  and  eyeball:  those  which  arise  from  the 
superior  cervical  ganglia  itself  supply  the  external  ca^tid 
artery  and  its  branches;  from  the  branch  accompanying 
the  facial  artery  the  suHxnaxilliary  ganglion  derives  its 
sympathetic  root;  from  that  accompanying  the  middle 
meningeal  artery  the  otic  ganglion  derives  its  Sympathetic 
root :  the  vaso-motor  nerves  which  arise  from  the  middle 
cervical  ganglion  supply  the  inferior  thyroid  artery,  and  pass 
to  the  thyroid  gland:  the  vaso-motor  branches  of  the  inferior 
cervical  ganglion  supply  the  vertebral  and  basilar  arteries  and 
their  severd  branches;  which  pass  to  the  spinal  cord  and 
the  hinder  part  of  the  encephalon.  Yoso-motor  nerves  also 
arise  from  the  thoracic  ganglia,  which  pass  to  the  thoracic 
aorta,  from  the  lumbar  ganglia  to  the  abdominal  aorta,  and 
from  the  sacral  ganglia  to  the  middle  sacral  artery ;  the 
ganglion  iihpar  ^ves  branches  to  a  peculiar  vascular  struc- 
ture, named  the  coccygeal  hody^  developed  in  connection 
with  the  end  of  the  middle  sacral  artery ;  a  body  of  similar 
structure,  called  inUrcarotic  body,  situated  in  the  angle  of 
bifurcation  of  the  common  carotid  artery,  receives  branches 
from  the  superior  cervical  ganglion,  f.  Cardiac  branches 
from  the  superior,  middle,  and  inferior  cervical  and  the  Ist 
thoracic  ganglia,  which  pass  into  the  thorax  to  join  the  pre- 
vertebral cardiac  plexus.  /,  Splanchnic  branches  as  follows : 
great  splanchnic  nerve,  by  the  union  of  branches  from  the 
thoracic  ganglia,  the  3d  to  the  10th  inclusive ;  it  pierces  the 
cms  of  the  (Saphragxn,  and  passes  to  the  prevertebral  solar 
plexus ;  tmcUl  splahchnie  nerve,  also  to  the  solar  plexus 
from  the  10th  or  1  Ith  thoracic  ganglia ;  smallest  splanchnic 
nerve,  from  the  12th  thoracic  ganglion  to  the  renal  plexus. 
g.  Hypogastric  branches,  from  the  lumbar  and  sacral  ganglia 
to  the  prevertebral  hypogastric  (>lexus. 

The  Prevertebral  Cardiac  plexus  (PL  XVII.  c)  is  situated  Oanglisti 
at  the  base  of  the  heart,  and  is  divided  into  a  superficial  pi^^n*- 
part,  which  lies  in  the  concavity  of  the  arch  of  the  aorta,  J^^*,^ 
and  a  deep  part  between  the  aorta  and  trachea;  -  It  receives  ^ 
the  cardiac  branches  of  the  pneumogastric  and  the  cervical 
ganglia  of  the  sympathetic.     It  contains  collections  of 
nerve  cells  and  a  dense  plexiform  arrangement  of  nervo 
fibres.    It  gives  off  branches  to  the  heart,  which  wind 
around  the  surface  of  that  organ  and  penetrate  its  muscular 
substance :  on  these  branches  minute  ganglia  are  found 
which  regulate  its  rhythmical  movement&     Through  these 
branches  and  the  cardiac  plexus  the  heart  is  brought  into 
connection  with  both  the  cerebrO-spinal  and  sympathetic  - 
systems  of  nerves.     The  sympathetic  apparently  regulates 
its  contraction,  for  when  thisnerve  is  stimulated  the  action 
of  the  heart  is  accelerated.    The  pneumogastric  again  exer* 
cises  ah  inhibitory  or  restraining  influence  on  the  contrac- 
tions of  the  organ,  for  when  this  nerve  is  irritated  ^e 
activit}^  of  dbntraction  iA  diminished,  but  when  divided  it 
is  greatly  increased.     The  cardiac  plexus  abo  sends  offsets 
to  the  anterior  and  posterior  pulmonary  plexuses  for  the 
supply  of  nerves  to  the  lungs. 

The  Prevertebral  Solar  or  EpigoitiHc  plexus  is  situated  at 
the  pit  of  the  stomach  around  the  coeliac  axis,  a  branch  of 
tho  abdominal  aorta.  It  receives  the  great  and  small 
splanchnic  nerves  from  the  thoracic  ganglia  of  the  sympa- 
thetic, and  some  of  the  termihal  branches  of  the  pnemfto- 
gastric  nerve.  It  contains  large  collections  of  nerve  Cells, 
which  form  the  two  semilunar  ganglia,-  and  a  dense  plei^r- 
form  arrangement  of  nerve  fibres.  It  gives  origin,  either 
directly  or  indirectly,  to  numerous  plexiform  branches, 
which,  accompany,  and  are  named  after,  the  abdominal 
aorta*  and  its  various  branches  given  off  to  the  walls  and 
viscera  of  the  abdomen  proper.     In  this  manner,  not  only 
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do  the  Arteries  which  supply  the  abdominal  yiscera  receive 
their  vaso-motor  berves,  but  the  muscular  and  mucous 
coats  of  the  stomach,  intestines,  gall  bladder,  bile  ducts, 
ureters,  and  seminal  ducts,  and  the  glandular  structures  of 
the  liver,  pancreas,  kidnep,  spleen,  and  supra-renal  cap- 
sules. It  is  important  also  to  observe  that  these  plexuses 
of  distribution  not  unfrequently  contain  small  ganglia^ 
and  the  branches  which  supply  (he  muscular  coat  of  the 
stomach  and  intestines  have  minute  microscopic  ganglia, 
with  stellate  nerve  cells  lying  amidst  them.  Tht  distribu- 
tion of  the  pneumogastric  nerve  to  the  stomacH,  and  its 
connection  with  the  solar  plexus,  enables  that  nerve  to 
stimulate  its  peristaltic  contraction,  and,  according  to  some 
exiierimenters,'  that  of  the  small  intestine  also;  but  the 
precise  action  of  the  sympathetic  on  these  organs  is  still  a 
disputed  question. 

The  Piivertebral  Eypogattric  pUxut  is  situated  in  front 
of  the  last  lumbar  vertebra.  It  receives  bi^mches  from  the 
lumbar  ganglia  of  the  sympathetic,  and  from  the  plexus 
surrounding  the  abdominal  aorta.  It  divides  into  two 
parts,  which  lie  one  on  each  side  of  the  rectum,  and  are 
called  the  pelvic  plexuses  ;  these  plexuses  are  joined  by 
branches'from  the  sacral  ganglia  of  the  sympathetic,  and 
from  thtf  3d  and  4th  ^acral  ^inal  nerves,  and  contain 
small  gangliform  collections  of  nerve  cells.  From  the 
pelvic  plexuses  numerous  plepform  nerves  arise,  which 
accompany^  the  internal  iliac  artery  and  its  branches  to  the 
walls  and  viscera  of  the  pelvis,  and  are  named  after  them. 
These  nerves  not  only  supply  the  vaso-motor  nerves  for 
these  blood-vessels^  but  abo  the  muscular  coat  and  mucous 
membrane  of  the  bladder,  rectum,  and  urethra,  besides 
the  prostate  gland  in  the  male,  and  the  nterus  and  vagina, 
and  in  part  the  ovary,  in  the  female;  in,  connection  with 
their  distribution  to  these  viscera,  mintite  ganglia  are 
found  lying  amidst  the  nerves,  the  nerVe  cells  an  which 
act  undoubtedly  as  centres  of  reinforcement  for  the  origin 
of  additional  nerve  fibres. 

From  the  distribution  of  the  branches  of  the  gangliated 
cord  of  the  sympathetic,  and  of  tlie  gangliated  prevertebral 
plexuses,  it  will  be  seen  that  this  lierve  is  especially  related 
to  the  blood-vessels,  and  to  the  viscera  contained  within 
the  great  cavities  of  the  body.  As'  the  cerebro-spinal  sys- 
tem is  engaged  in  the  supply  of  nerves  to  the  voluntary 
muscles,  Ui6  sympathetic  is  the  medium  of  supply  for  the 
involuntary  muscular  apparatus,  both  in  the  coats  of  the 
vessels'  and  in  the  walls  of  the  hollow  viscera.  But 
thotgh  the  vaso-motor  nerves  branch  from  the  sympathetic 
ganglia,  it  must  not  be  supposed  that  they  have  no  con- 
nection with  the  oerebro-spinal  system.  The  communicat- 
ing branches  between  the  sympathetic  ganglia  and  the 
anterior  divisions  of  the  spinal  nerves  establish  a  connection 
between  them  and  the  <:erebro-spinal  nervous  axis.  By 
recent  experiments,  the  tract  of  transmission  of  the  vaso- 
motor fibres  has  been  traced  along  with  the  anterior  roots 
of  the  spinal  nerves,  through  the  lateral  columns  of  the 
cord  to  the  medulla  oblongata,  in  which  the  vaso-motor 
nerve  centre  lies  a  little  to  one  side  of  the  mesial  plane, 
above  the  calamus  scriptorius.  In  the  distribution  of  the 
sympathetic  to  the  glandular  viscera,  not  only  is  it  im- 
portant to  attend  to  their  terminations  in  the  muscular 
coat  of  the  blood-vessels  of  the  glands,  but  the  termina- 
tion of  the  nerves  in  connection  with  the  secreting  cells 
themselves  must'  be  taken  into  consideration.  The  com- 
munications between  the  cerebro-spinal  and  sympathetic 
systems,  not  only  through  the  spinal  nerves,  but  also 
through  the  pneumogastric,  are  to  be  kept  in  mind  in  con- 
nection with  the  effects  produced  by  vaiying  mental  con* 
ditions  on  the  secretions  of  the  glands. 


Obgakb  of  Sense. 


The  organs  of  sense  are  the  oi^ans  through  the  iniercie 
diation  of  which  the  mind  becomes  cognisant  of  the  appear- 
ance and  properties  of  the  various  objects  in  the  extei^ird 
world.  These  organs  are  severally  named  nose,  eye,  ear, 
tongue,  and  skin.  For  the  excitation  and  perception  of  a 
sensation  three  s^  of  structures  are  necessary:  a, a 
peripheral  end-organ;  6,  a  sensory  nerve;  c,  a  centr^ 
organ.  The  peripheral  end-oigan  v^  the  part  of  the  app^ 
ratus  to  which  the  stimulus  necessary  for  the  production  of 
the  sensation  is  applied.  This  stimulus  causes  nervous 
impulses  to  be  propagated  from  the  end-organ  along  tlie 
fibres  of  the  sensory  nerve  to  the  cent^  organ,  in  winch 
that  nerve  terminates  at  its  central  extremity.  Tliese  ner- 
vous impulses  occasion  molecular  changes  in  the  nerve  cells 
of  the  brain,  and  the  mind  becomes  conscious  of  a  sensadca. 
The  shape  and  construction  of  each  organ  of  aense  is  adapted 
to  the  application  of  the  stimulus  required  for  the  produc- 
tion of  the  particular  sensation  to  which  the  oi^gan  is  sub- 
servient Each  organ  of  sense  possesses  its  own  character- 
istic form  of  end-organ.  TJie  touch  corpuscles  of  the  skis, 
the  end  bulbs  found  in  several  mucous  membranes,  and  the 
Pacinian  corpuscles,  are  the  end-organs  occurring  in  thcL* 
several  localities;  Uiey  have-  the  peripheral  ends  of  iLd 
sensory  nerves  terminating  in  their  substance,  and  ths 
axial  cylinder  of  the  nerve  fibre  ends  in  their  intericr. 
The  rods  and  cones  of.  the  retina,  the  rods  of  Corti  in 
the  cochlea,  the  olfactory  cells  of  the  nose,  and  the  gn^- 
tatory  bodies  in  the  toQgue,  are  the  end-organs  belong- 
ing to  their  several  organs  of  sense;  the  sensory  nei^ 
fibres  whioh  terminate  in  relation  with  Uiem  have  cot 
yet,  however,  been  traced  into  actual  continuity  w;th 
their  substance.  A  stimulus,  whatever  may  be  its  natur-2. 
applied  to  any  organ  of  sense  can  excite  oidy  that  kind  of 
sensation  for  the  production  of  which  the  organ  is  subser- 
vient 'Thus  a  stimulus^pphed  to  the  eye,  whether* it  t^ 
the  natural  stimulus  of  the  waves  of  light,  the  mechaniraJ 
stimulus  of  a  blow,  or  an  electric  stimulus,  can  ^  only  ks.c.\^ 
the  sensation  of  light.  Stimuli  applied  to  the  ear  can  or  It 
excite  the  sensation  of  sound,  and  in  like  manner  with  S^ 
other  senses.  In  studying  the  anatomy  of  the  organs  c^ 
sense,  the  arrangement  o{  numerous  accessory  atructuirA, 
which  assist  either  in  conducting  stimuli  or  in  modifiyio? 
their  effects,  the  arrangement  and  structure  of  the  perij^e:  J 
end-organs,  and  the  origin,  course,  and  distiibutioa  of  th« 
sensory  nerves,  will  have  to  be  considered. 

The  Noss  or  organ  of  smell  is  H  laige  -cavity  aitoated  ic  > ' 
the  face,  between  the  orbits,  above  the  mou^,  and  belov 
the  cribriform  plate  of  the  ethmoid  bone.  It  communicates 
by  the  anterior  nares,  or  nostrils,  with  the  external  atmo 
sphere,  by  the  posterior  nares  with  the  pharynx,  and  through 
it  with  the  larynx,  trachea,  and  lungs.  It  is  the  proper 
entrance  to  the  r^piratory  passage,  is  accessoiy  to  the  pro- 
duction of  the  voice,  aids  in  the  sense  of  taste,  and  forcu 
one  of  the  most  important  features  of  the  face.  It  is  sub- 
divided into  a  right  and  a  left  chamber  by  a  vertical  mesr^ 
partition,  the  septum  nasi,  so  that  the  nose  is  a  double 
organ  in  the  same  sense  as  the  eyes  or  ears  are  double. 
The  walls  of  the  cavity  of  the  nose  are  formed  partly  of 
bone  and  partly  of  cartilage.  The  osseous  walls  are  ref  ored 
to  on  page  826.  The  cartilages  form  the  point,  the  ale,  and 
a  part  of  the  septum  nasi  The  mesial  or  septal  eartOage  is 
triangular  in  shape,  and  fits  into  the  interrsi  between  tLa 
vomer,  the  mesial  plate  of  the  ethmoid,  and  the  naaal  spine 
of  the  superior  maTiUa.  Anteriorly  and  inferiorly  its  border 
is  free,  projects  on  to  the  face,  and  forms  the  cUumna  d 
the  nose.  The  lateral  cartilagu  fonn  the  tip  and  ale 
On  each  side  is  an  upper  laieral  cartilage  attached  by  i» 
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outer  margin  to  the  free  edge  of  the  nasal  bone  and  supe- 
rior maxilla,  whilst  by  its  inner  it  is  continuous  with  the 
anterior  border  of  the  septal  cartilage.  The  lower  lateral 
cartilage  curves  inwards  upon  itself,  touches  its  fellow  in 
the  mesial  plane  at  the  tip,  and  forms  the  anterior  and 
lateral  boundary  of  the  orifice  of  the  nostril  It  is  con- 
nected by  fibrous  membrane  above  to  the  upper  lateral 
cartilage,  and  behind  to  the  interior  edge  of  the  superior 
maxilla.  In  this  membrane  two  to  five  small  cartilaginous 
plates,  called  the  epactal  cartilages,  are  often  found 
imbedded.  The  skin  of  the  nose  which  covers  the  lower 
lateral  cartilages  contains  numerous  sebaceous  follicles, 
which  open  by  comparatively  large  orifices  on  ihe  surface. 
It  is  closely  connected  to  these  cartilages,  and  to  the 
muscles  of  the  als.  The  lower  lateral  cartilage  forms  the 
wall  of  the  vestibule  or  entrance  to  the  nasal  chamber,  and 
the  vestibule  is  lined  by  a  prolongation  of  the  integument, 
which  \a  studded  with  numerous  short  hairs  or  vibrissce. 
Each  nasal  chamber  is  lined  by  a  mucous  membrane  called 
the  piiu  iiary  or  Schneiderian.  This  membrane  is  prolonged 
into  the  meatuses  and  the  air  sinuses  which  open  into 
them;  posteriorly  it  is  continuous  with  the  mucous  lining 
of  the  pharynx,  and  anteriorly  it  blends  with  the  cutaneous 
lining  of  the  vestibule.  The  pituitary  membrane  is  thick 
and  soft,  and  diminishes  the  size  of  the  meatuses  and  the 
openings  of  the  air  sinuses  as  seen  in  the  skeleton.  The 
mucous  membrane  is  divided  into  a  respiratory  and  an 
olfactory  region.  The  respiratory  region  corresponds  to  the 
floor  of  the  nose,  to  the  inferior  turbinated  bone,  and  to 
the  lower  third  of  the  nasal  septum.  It  is  covered  by  a 
ciliated  columnar  epithelium,  and  contains  numerous  race- 
mose glands  for  the  secretion  of  mucus  or  pUuita.  It  is 
also  vascular,  and  the  veins  which  ramify  in  it  have  a 
plexiform  arrangement  The  mucous  lining  of  the  air 
sinuses  is  also  ciliated,  but  almost  devoid  of  glands,  except 
in  the  antrum,  in  which  region  the  glands  sometimes  dilate 
into  cystic  tumoura 

The  olfactory  region  is  the  seat  of  distribution  of  the 
olfactory  nerve  and  of  its  peripheral  end-organs.  It  corre- 
sponds to  the  roof  of  the  nose,  to  the  superior  and  middle 
turbinals,  and  the  upper  |rds  of  the  septum. 
The  mucous  membrane  is  thick,  soft,  easily 
destroyed,  of  a  yellowish  brown  colour,  and 
blended  with  the  periosteum.  When  vertical 
sections  through  this  membrane  are  examined 
microscopically  the  tubular  glands  discovered  |[n)j!| :, 
by  Bowman  may  be  seen  in  its  vascular  con- 
nective tissue  layer.  These  glands  contain 
roundish  secreting  cells  with  yellowish-brown 
pigment-stained  contents.  The  epithelium  is 
cylindrical,  but  not  usually  ciliated,  though 
patches  of  ciliated  epithelium  cells  are  said 
to  occur  in  man  Long,  slender,  and  even 
branched  processes  proceed  from  the  deeper 
end  of  each  cell  towards  or  even  into  the  sub- 
epithelial connective  tissue.  The  cells  usually 
contain  pigment  granules.  Between  the  epithe-  '  [;  ' 
Hum  cells  the  characteristic  olfactory  cells  of 
Schultze  are  situated.  Each  olfactory  cell  con-  ^jJvJSjh^^hS 
Bists  of  a  globular  or  fusiform  body,  from  which  oUtctorj  mu- 
two  long  processes  arise:  one,  the  peripheral  gj^^^  ^°Sl 
process,  passes  vertically  between  the  adjacent  uicUum^^^^ij 
cylindrical  epithelium  cells  to  the  free  surface  Jcii;  c  itl  pcrf 
of  the  mucous  membrane:  in  amphibia,  rep-  fti%en\5^a- 
tilcs,  and  birds  it  projects  beyond  the  plane  ricose  procw*. 
of  the  epithelium  as  a  simple  hair-like  struc-  t4;»«" &*«''«•) 
ture,  or  subdivided  into  several  slender  **  olfactory' hairs ;^^ 
in  fish  and  mammals,  man  inclusive,  it  ends,  without  form- 
ing a  hair-like  prolongation,  on  the  general  plane  of  the 
mucous  surface.    The  second  or  central  process  of  the  olfac- 


tory ceU  extends  towards  the  sub-epithelial  connective 
tissue :  it  is  finer  than  the  peripheral  process,  and  has  not 
unfrequently  a  varicose  appearance  like  a  nerve  fibre. 

In  the  description  of  the  development  of  the  brain  (p.  864), 
the  origin  of  the  olfactory  bulb  and  peduncle  from  the 
hemisphere  vesicle  was  referred  to.  In  the  adult  brain  the 
olfactory  peduncle  is  in  contact  with  the  under  surface  of 
the  frontal  lobe.  It  is  a  white  band,  which  divides  in 
front  of  the  locus  perforatus  anticus  into  three  so-called 
roots  of  the  olfactory  nerve.  The  external  or  long  root 
passes  outwards  across  the  Sylvian  fissure  to  the  gyrus 
hippocampi,  and  perhaps  also  to  the  insula :  a  few  fibres 
are  contmuous  witji  the  anterior  commissure;  but  in 
mammals,  where  the  olfactory  peduncle  forms  a  good- 
sized  lote,  it  receives  many  fibres  from  the  commissure. 
The  middle  or  grey ,  root  contains  white  fibres  which 
proceed  from  the  corpus  striatum.  The  intemal  or 
short  root  has  been  traced  into  the  anterior  end  of  the 
gyrus  fdrnicatus;  hence  the  inner  and  outer  roots  of 
the  olfactory  peduncle  are  connected  with  the  anterior 
and  posterior  extremities  of  the  arcu-shaped  gyrus.  The 
olfactory  bulbs  rest  on  the  upper  surface  of  the  cribri- 
form plate  of  the  ethmoid,  one  on  each  side  of  the 
crista  galli.  The  bulb  consists  both  of  grey  and  white 
matter,  and  sometimes  retains  the  central  cavity  lined  by 
a  ciliated  epithelium.  The  grey  matter  contains  fusi- 
form and  pyramidal  nerve  c^lls  imbedded  in  neuroglia  (the 
stratum  gelaiinosum  of  L.  Clarke).  Between  it  and  the 
centn^l  cavity  is  the  white  matter  formed  of  nerve  fibres 
interspersed  with  "granules,"  similar  to  those  seen  in 
the  rust  coloured  layer  of  the  cerebellum.  Between  the 
grey  matter  and  the  surface  is  ike  stratum  glomerulosum  of 
Meynert,  which  apparently  consists  of  coils  of  the  olfactory 
nerve  fibres  with  interspersed  "  granules. "  The  olfactory 
nerve  fibres  form  the  first  pair  of  cranial  nerves  or  nerves  of 
smell;  they  leave  these  glomeruli  in  from  15  to  25.bundleft, 
and  enter  the  roof  of  the  nose  through  the  holes  in  the  cribri- 
form plate  (PI.  XIX.  figs.  1,  2);  they  lie  in  grooves  in  the 
bones  of  the  olfactory  region,  and  form  a  network  from  which 
bundles  of  fine  non-medullated  fibres  arise  that  enter  the 
mucous  membrane  and  run  between  the  glands  into  the 
epithelial,  layer.  These  nerves  have  a  varicose  appearance, 
and  though  their  terminations  have  net  been  precisely 
ascertained,  it  is  believed  that  they  are  connected  with 
the  central  processes  of  the  olfactory  cells,  which  cells  are 
therefore  regarded  as  the  peripheral  end-organs  of  the 
olfactory  nerve  fibres.  The  mucous  membrane  of  the  nose 
also  receives  branches  from  the  1st  and  2d  divisions  of  the 
5th  cranial  nerve.  Their  mode  of  termination  in  that 
mjpmbrane  is  not  known,  but  they  are  associated  with  the 
sense  of  touch,  and  not  with  the  special  sense  of  smell 

The  Eyeball,  globe  of  the  eye,  or  organ  of  vision,  is  a  Eyeb&U 
complex  optical  apparatus  situated  in  the  cavity  of  the 
orbit,  imbedded  to  a  large  extent  in  loose  fat,  and  with 
several  muscles  attached  to  it  Its  form  approximates  to 
the  spheroidal,  but  it  actually  consists  of  segments  of  two 
spheres,  the  posterior  of  which  is  the  larger. 

The  eyeball  consists  of  three  coats  or  tunics,  which 
enclose  three  translucent  refracting  media.  The  first  or 
external  coat  consists  of  a  posterior,  white,  opaque  part, 
the  sclerotic,  which  corresponds  in  its  area  with  the  posterior 
larger  segment  of  the  ball,  and  of  an  anterior,  translucent 
part,  the  cornea,  which  corresponds  in  its  area  with  the 
anterior  smaller  segment  of  the  eyeball  Piercing  the 
sclerotic  coat  is  the  optic  nerve,  which  enters  the  globe 
about  ^th  inch  to  the  nasal  of  inner  side  of  its  antero- 
posterior axis.  The  second  or  middle  coat,  or  tunica 
vasculosa,  consists  of  a  posterior  part  or  choroid,  the  area 
of  which  corresponds  almost  exactly  with  the  sclerotic; 
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tbu  coat  poMesaes  anteriorly  numerous  folds,  the  eiliary 
proceues,  which  are  continnoos  with  the  iris,  a  structure 
which  lies  behind  the  cornea.  The  third  or  internal  or 
"nervous  coat  is  named  the  retina,  and  in  it  the  optic  nerve 


fka  TT.~DI«frftini]BatlcMctl<m  Uinniffb  tbe  erebftA.  a  eoDjnnctlvt  j  eg;  eornM} 
Sc,  tdvrutic:  cM,  choroid;  pc^  cUlanr  pioceMes;  mc^  cUi«r/  miude;  O.  optic 
nervo;  R.  nalna.  L  trtt;  of.  aaienor  chamber  of  •qaoouabamoor;  Ulena; 
V.  vitroutt*  bodjr :  Z.  tunule  of  Zinn,  Ui«  ciliary  proccM  being  rraiovod  to  akow 
It;  p.  canal  of  l*«ut;  m.  jallow  apot.  llie  dottod  Una  behind  thM  eorae*  ro- 
proaeau  lia  poatarlor  opUhattoiik 

terminates.  The  enclosed  refracting  media  occupy  the 
axis  of  the  globe,  and  are  named  from  before  backwards 
the  aqueous  humour,  cryitalline  lens,  and  vitreous  body, 

<^^t)tio         The  Sclerotic  coat,  called  from  its  Tv^hite  appearance  the 

^^  white  of  the  eye,  is  a  firm,  unyielding  fibrous  membrane, 

which  forms  the  posterior  fths  of  the  outer  coat  of  the 
eyeball.  It  is  thicker  behind  than  in  front,  and  where 
pierced  by  the  optic  nerve  it  has  a  cribriform  structure,  as 
the  bundles  of  nerve  fibres  do  not  pass  through  one  large, 
but  several  small  openings.  The  sclerotic  consists  of  the 
white  fibrous  form  of  connective  tissue,  intermingled  with 
a  small  proportion  of  elastic  fibres.  The  bundles  of  white 
fibres  lie  in  two  directions;-  some  pass  in  the  meridian  of 
the  globe  from  the  optic  neTve  towards  the  cornea,  others 
lie  parallel  to  its  equator.  The  sclerotic  is  joined  by 
accessory  fibres  behind,  .derived  from,  the  perineurium  of 
the  optic  nerve,  where,  the  nerve  ^pierces  it ;  and  in  front 
from  the  tendons  of  the  recti  and  obliqui  muscles,  which  are 
inserted  into  it  In  the  cetacca  the  sclerotic  possesses  extra- 
ordinary thickness.  In  fish  and  amphibia  it  consists  largely 
of  cartilage,  and  in  birds  a  ring  of  bone  is  developed  around 
its  anterior  margin.    It  is  the  protecting  coat  of  the  eyeball. 

!:'>T7>ea.  The  Cornea  forms  the  translucent  anterior  ^th  of  the 

outer  coat  of  the  eyebalL  It  is  almost  circular  in  form, 
aod  IS  blended  at  its  circumference  with  the  anterior  border 
of  the  sclerotic.  Its  anterior  surface  is  convex,  and  covered 
by  the  conjunctival  epithelium.  The  forward  projection 
of  the  cornea  is  always  greater  in  young  than  in  aged 
persona  Its  posterior  surface  is  concave,  and  bounds  the 
chamber  in  which  the  aqueous  humour  is  contained :  if  the 
chamber  be  punctured,  and  the  humour  evacuated,  the 
cornea  loses  its  translucency,  its  tension,  and  its  forward  con- 
vexity, and  ()ecomes  flaccid  and  opaque.  It  has  considerable 
thickness,  and  can  be  readily  split  up  into  laminae.  When 
antpro-poatenor  sections  are  made  through  it  and  the 
epithelium   on   its   anterior  and   posterior  surfaces,  four 

I  distinct  series  of  structures  may  be  seen,  viz.,  the  anterior 

epitheUum,  the  proper  tissue  of  the  cornea,  the  posterior 
clastic  lamina,  and  the  posterior  cpi-(endo)-theHum. 

The  av tenor  emtkelxum  cA  the  cornea,  often  called  the  con- 


junctival epithelium,  is  stratified.  The  deepest  layer,  which 
lies  next  the  cornea,  is  formed  of  elongated  cells^  whjch  bo 
vertically  to  the  plane  of  the  surface  of  the  cornea.  The 
more  superficial  Le^yers  are  squamous  ceils,  often  with  flQted 
surfaces  and  serrated  or  spinous  edges.  The  intermediate 
layers  are  irregular  in  shape,  and  often  possess^  as  Cleland 
pointed  out,  long  digitate  processes,  which  utcrlock  with 
those  of  the  adjacent  cells. 

The  proper  tissue  of  the  cornea  is  a  modified  form  of 
connective  tissue.  When  examined  fresh  it  appears  as  iJ 
perfectly  homogeneous,  but  after  a  time,  and  more  espo- 
dally  if  hardened  in  alcohol,  chlonde  of  gold,  and  other 
reagents,  it  is  seen  to  consist  of  cells  and  an  interci:llukr 
matrix.  'The  CfUs  consist  of  two' kinds, — those  #hich 
belong  to  the  cornea,  and  those  which  have  migrated 
into  it  -The  proper  cornea  cells  or  cornea  corpuscles  were 
first  seen  by  Toynbee,  and  have  been  carefully  stud^ 
by  numerous  aubeoquent  observers.  They  are  large  steJ< 
late,  flattened  cells,  and  lie  with  their  surfaces  parallel  to 
-the  surfaces  of  the  cornea ;  they  possess  many  branching 
processes,  and  the  processes  of  adjacent  cella  anastumcw 
to  form  a  cell  network.  They  consist  oif  nucleated  masses 
of  protoplasm,  which  Kiihne  showed  to  }>e  contractile,  and 
are  apparently  destitute  of  a  cell  wall  In  vertical  sectiona 
through  the  cornea  the  corpuscles  seem  as  if  shaped  like 
elongated  spindles.  The  migrating  cells  of  the  oomea  were 
first  seen  by  Von  Becklinghausen.  They  resemble  white 
blood  corpuscles,  and  possess  active  amoeboid  moTements, 
so  that  they  can  wander  through  the  corneal  tisaoe.  In  s 
healthy  cornea  they  have  migrated  out  of  the  maTginal 
blood- vessels;  but  in  an  inflamed  cornea,  where  their  num- 
ber is  greatly  increased,  they  are  in  part  whit«  corpusdea 
derived  from  the  blood,  and  in  part  produced  by  prolifera- 
tion of  the  proper  cornea  corpuscles.  The  intercdltdar 
matrix  of  the  cornea  consists  of  a  laminated  aubstanoe,  the 
lamellss  being  arranged  parallel  to  the  surfaces  of  the  oomea. 
The  lamellae  consist  of  fascictili  of  extremely  delicate  fila- 
ments ;  immediately  under  the  anterior  epithelium  the 
fasciculi  decussate  with  each  other,,  and  at  the  circumferencs 
of  the  cornea  the  fasciculi  ruh  into  the  connective  tissue  of 
the  sderotic.  Bowman  described  a  trSnslucent  structurelesi 
layer  or  anterior  elastic  lamina  between  the  coz^unctival 
epithelium  and  the  cornea  proper,  but  it  is  doubtful  if  this 
layer  exists  as  a  constant  arrangement  Bowman  and 
other  observers  have  injected  tubdar  spaces  in  the  cornea 
which  are  apparently  situated  between  the  lameUse.  The 
^xact  nature  of  these  spaces  is  somewhat  doubtful,  but 
Thin  believes  them  to  be  lymph-vessels  traversing  its  sub 
stance,  for  he  has  seen  an  endothelial  lining  similar  to  the 
endothelial  cells  of  the  lymphatics.  It  is  probable  that 
these  spaces  serve  as  the  channels  for  the  migrating  cor- 
puscles to  wander  through.  Thin  also  describes  the  proper 
cornea  corpuscles  as  l3dng  in  lacunse,  which  communicate 
with  each  other  and  with  the  lymph-vessels.  The  posterisr 
elastic  lamina  forms  a  distinct  translucent,  structureless 
layer  adherent  to  the  back  of  the  proper  tissue  of  the  comes, 
from  which  it  may  be  stripped  off  without  much  difi^cultj. 
When  torn  across,  the  edges  curl  inwards  towards  the 
corneal  tissue.  It  is  from  -g-gVir  ^  tbVtt  ^  ^^  thick,  and 
resists  the  action  of  various  reagents.  This  lanuna  thins 
off  at  its  circumference  and  splits  into  fibres,  which  become 
continuous  with  the  pectinate  ligament  of  the  iris. 

The  posterior  evithelium  of  the  cornea,  also  called  the 
endothelium  of  the  aqueous  humour,  forms  a  single  layer  of 
polygonal  cells  on  the  back  of  the  posterior  elastic  Ismina. 
It  is  continuous  with  Uie  endothelial  coveimg  of  the  pec 
tinate  ligament  and  of  the  anterior  surface  of  the  iris. 

The  cornea  is  not  in  the  adult  traversed  by  blood-vusek 
though  in  the  fcetus  a  layer  of  capillaries  lies  near  iti 
anterior  surface.     In  the  adult,  however,  the  maigia  ^ 
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thoL  Cornea  is  penetrated  by  a  zone  of  capillary  loops  derived 
from  the  arteries  of  the  conjunctiva  ;  these  loops,  according 
to  Lightbody,  are  invested  by  perivascular  lymph  spaces. 
The  venous  canal  of  Schlemm  runs  round  the  circumference 
of  the  cornea,  at  the  junction  of  its  deeper  layers  with  the 
ficlerotic.  Leber  states  that  it  is  not  a  simple  canal,  ^but 
a  plexiform  arrangement  of  veins.  The  nerves  of  the 
cornea  first  seen  by  Schlemm  have  been  carefully  examined 
by  recent  observers.  They  arise  from  the  ciliary  nerves, 
and  enter  the  margin  of  the  cornea  in  from  twenty  to  forty 
fasciculi,  which  run  from  the  circumference,  to  the  centre 
and  to  the  anterior  surface  of  the  cornea,  and  give  off 
numerous  branches.  The  nerve  fibres  soon  lose  their 
medullary  sheath,  and  branch;  adjacent  branches  then 
communicate,  and  form  plexuses  which  possess  nuclei  at 
the  points  of  intersection  of  the  nerves.  From  these 
plexuses  delicate  branches  again  arise,  some  of  which 
penetrate  between  the  cells  of  the  anterior  epithelium, 
whilst  others  end  in  the  proper  tissue  of  the  cornea. 
Kiihne  stated  that  the  terminal  fibres  ended  in  the  cornea 
corpuscles,  but  this  statement  has  not  been  confirmed. 
id  The  Choroid  Omt  forms  the  largest  portion  of  the  middle 

coat  of  the  eyeball.  *  It  lies  immediately  internal  to  the 
sclerotic,  and  extends  as  far  forward  as  the  corpus  ciliare, 
or  annulus  albidus,  where  it  forms  the  ciliary  processes ;  it 
is  pierced  posteriorly  by  the  optic  nerve.  It  has  a  deep 
black  colour,  from  the  numerous  pigment  cells  it  contains, 
and  is  abundantly  provided  with  blood-vessels  and  nerves. 
The  Corpus  ciliare,  or  annulus  albidus,  is  a  greyish-white 
ring  which  surrounds  the  anterior  bordet  of  the  choroid 
close  to  the  junction  of  the  sclerotic  and  cotnca.  It  consists 
of  two  portions — an  external,  the  ciUary  miiscle,  which  lies 
next  the  sclerotic,  and  an  internal,"  the  ciliary  processes 
(Plate  XIX.  fig.  4).  These  processes,  about  80  in  number, 
are  folds,  separated  from  each  other  by  furrows  which 
extend  forwards  in  the  meridional  direction  as  far  as  the 
iris,  and  form  collectively  a  zone-like  plated  frill  around 
the  circumference  of  the  iris.  On  the  one  hand,  they  are 
continuous  with  the  vasculo-pigmentary  structures  of  the 
choroid ;  on  the  other,  with  the  vasculo-pigmentary  struc- 
tures of  the  iris. 

The  Iris  is  a  circular,  flattened  disc-shaped  diaphragm, 
situated  behind  the  cornea,  in  front  of  the  crystalline  lens, 
and  bathed  by  the  aqueous  humoar.  By  its  circumference 
or  ciliary  border  the  iris  is  not  only  continuous  with  .the 
ciliary  processes,  but  is  connected  by  fibres,  termed 
ligamentum  pectirMtum,  with  the  posterior  elastic  lamina  of 
the  cornea.  The  iris  is  the  structure  which  gives  the 
characteristic  colour  to  the  eye— blue,  grey,  brown,  hazel, 
as  the  case  may  be.  It  is  perforated  at,  or  immediately  to 
the  inner  side  of,  its  centre  by  a  circular  aperture,  the 
pupil^  the  size  of  which  is  regulated  by  the  contraction  or 
relaxation  of  the  muscular  tissue  of  the  iris. 

The  structure  of  the  several  divisions  of  the  twiddle  coat 
will  now  be  considered.  The  Choroid  coat  has  its  inner  or 
anterior  surface  formed  by  a  distinct  pigmentary  layer  of 
hexagonal  pigment  cells  (Fig  43).  In  the  eyes  of  Albinos, 
though  the  cells  are  present,  they  contain  no  pigment  In 
many  mammals  also,  the  pigment  is  absent  frdtn  tlie  inner 
surface,  so  that  the  choroid  possesses  a  beautiful  iridescent 
lustre,  the  tapetum  lucidavi.  In'  ruminant  animalf  and  in 
the  horse  the  iridescence  is  due  to  the  reflection  of  the  light 
by  the  bundles  of  the  connective  tissue  stroma,  but  in  cats 
from  polygonal  nucleated  cells,  which  Schultze  states  con- 
tain double  refracting  crystals.  Next  the  inner  pigmen- 
tary layer  is  the  lamina  viCrea,  the  elastic  layer  of  Kolliker. 
It  forms  a  translucent  membrane,  described  by  some  as 
structureless,  but  by  Kolliker  as  faftitly  fibrous,  which  is 
intimately  ccmnected  with  the  stroma  of  the  choroid.  The 
stroTfia  consists  of  a  plexiform  arrangement  of  bundles 


of  connective  tissue,  in  the  intervals  between  which  nume* 
rous  striate  pigment  cells  are  situated,  which  give  to  the 
entire  thickness  of  the  choroid  its  black  appearance.  This 
stroma  connects  the  outer  surface  of  the  choroid  with  the 
inner  surface  of  the  sclerotic,  and  forms  the  lamina  fusccu 
Ramifying  in  the  stroma  lire  the  blood-vessels  and  nerves. 
The  vessels  of  the  choroid  are  arranged  in  two  layers.  Next 
the  lamina  vitrea  is  a  plexiform  capillary  layer,  the  meshes 
of  which  are  so  minute,  and  the  vessels  so  compacted  to- 
gether, as  to  give  the  appearance  of  avascular  membrane,  long 
known  as  the  membrana  Buyschianfi.  The  capillaries  radi- 
ate like  minute  stars  from  the  terminal  twigs  of  the  choroidal 
arteries  and  veins.  The  choroidal  arteries  and  veins  form 
a  layer  external  to  the  capillaries,  t.^,  next  the  lamina  fusca. 
The  arteries  are  the  short  posterior  ciliary  branches  of  the 
ophthalmic  artery,  which  pierce  the  sclerotic  close  to  the 
entrance  of  the  optic  nerve,  and,  running  forwards  in  a  tor 
tuous  manner,  divide  dichotomously  before  ending  in  the 
capillaries.  The  veins  of  the  choroid  are  arranged  in  » 
series  of  remarkable  whorls,  named  th^  vence  vorticosct, 
which  receive  the  blood  not  only  from  the  capillaries  of  the 
choroid  proper,  but  from  those  of  the  iris  and  ciliary  body ; 
they  discharge  their  blood  by  means  of  from  4  tp  6  vetne 
into  the  ophthalmic  vein.  The  ciliary  muscle  is  the  greyish 
white  structure  which  forms  the  outer  part  of  the  ciliary 
body.  It  was  at  one  time  called  the  ciliary  ligament,  but 
its  muscular  nature  was  discovered  almost  simultaneously 
by  Bowman  and  Bnicke.  It  consists  of  smooth  involuntary 
muscle,  the  fibres  of  which  are  arranged  in  two  layers^ 
The  outer  and  thicker  part  of  the  muscle  consists. of  fasci- 
culi, which  arise  close  to  the  canal  of  Schlemm,  t>.,  opposite 
the  junction  of  the  sclerotic  and  cornea,  and  radiate  from 
before  backwards  in  the  meridian  of  the  eyeball,  between 
the  ciliary  processes  and  the  sclerotic.  The  inner  part  of 
the  muscle  forms  a  ring-lik^  arrangement  of  fasciculi  close 
to-  the  circumference  of  the  iris,,  and  is  often  called'  the 
annular  muscle  of  Miiller.  Iwanoff  has  shown  that  in 
long-sighted  persons  (hypermetropic)  the  annular  musda 
is  strongly  developed ;  whilst  in  short-sighted  (myopic) 
eyes  its  fas*ciculi  are  very  feeble.  The  Ciliary  PfocesseM 
have  on  their  inner  surface  a  black  pigmentary  layer  of 
cells  continuous  with  that  of  the  choroid.  The  vitreous 
layer  is  also  present;"bnt  according  to  H.  lliiller  is  no 
longer  smooth  but  reticukted.  The  stroma  does  not  con- 
tain so  large  a  proportion  of  stellate  pigment  cells  as  in 
the  choroid.  The  arteries  have  been  carefully  studied  by 
Leber;  they  are  the  long  posterior  ciliary  branches  of  the 
ophthalmic,  and  the  anterior  ciliary  branches  of  the  muscu- 
lar branches  of  the  ophthalmic  They  pierce  the  sclerotic, 
run  forwards,  and  at  the  anterior  border  of  the  ciliaiy 
muscle  form  by  their  anastomoses  the  circulus  arteriosus, 
which  gives  origin  to  the  arteries  for  the  ciliary  processes 
and  the  iris.  The  arteries  for  the  ciliary  processes  are 
short,  and  divide  into  tortuous  branches,  which  frequently 
anastomose,  and  form  highly  complex  vascular  plexuses, 
from  which  arise  veins  that  join  the  venae  vorticosae. 
Before  the  long  ciliary  arteries  contribute  to  the  formation 
of  the  arterial  circle  they  send  branches  to  the  ciliary 
muscle,  and  recurrent  branches  to  the  anterior  part  of  the 
proper  choroid  coat. 

The  iris  has  its  anterior  surface  covered  by  a  layer  of 
cells  continuous  with  the  endothelium  of  the  aqueous 
humour.  This  layer  is  continuous  at  the  pupillary  border 
with  a  thick  layer  of  celk,  filled  with  black  pigment  graniilee, 
the  uvea,  which  covers  the  posterior  surface  of  the  iris,  and 
is  continuous  at  its  ciliary  border  with  the  pigmentary  layer 
of  the  ciliaiy  processes.  The  connective  tissue  stroma  o£ 
the  iris  also  contains  stellate  pigment  cells.  The  variations 
in  colour  of  the  iris  in  different  eyes  depends  upon  the  dia* 
tribution  and  amount  of  the  pigment  in  the  uvea  and  the 
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fttellate.celli:  in -dark -coloured  eyes,  both  are  filled  x^ith 
dark  pigment  granules ;  whilst  in  hght-coloured  eyes  the 
stellate  cells  of  the  stroma  are  cither  devoid  of  pigment  or 
only  faintly  coloured. '  The  iris  contains  numerous  fasciculi 
of  involuntary  or'  nonstriped  muscular  fibre  arranged  in 
two  directions.  Circularly  arranged  fibres  surround  the 
aperture  of  the  pupil,  and  form  the  sphincter  muscle,  by 
the  contraction  of  which  the  sue  of  the  pupil  is  diminished. 
Smooth  muscular  fibres  also  radiate  from  the  pupillary  to 
the  ciliary  border  of  the  ins  and  form  the  dilatator  muscle. 
The  muscular  nature  of  these  fibres  in  the  human  iris  was 
long  disputed,  but  was  satisfactorily  demonstrated  in  1852 
by  Lister.  Jerophecf  has  also  described  circular  f^ciculi 
surrounding  the  ciliary  border.  In  birds  and  reptiles  the 
muscular  tissue  of  the  iris  consists  of  transversely  striped 
fibres.  The  arteries  oi  the  iris  arise  from  the  circulus 
arteriosus,  and  run  radially  forwards  towards  the  pupil,- 
where  they  anastomose  and  form  the  ctrcuius  iridU  minor. 
They  possess  relatively  thick  external  and  muscular  coats. 
The  capillaries  form  a  plexus  not  so  compact  as  that  of  the 
choroid  coat.  The  veins  of  the  iris  end  in  the  venaB  vorti- 
cossa.  In  the  foetus  the  pupil  Is  closed  in'  by  a  delicate 
membrane,  membrana  pupiUaris^  into  which  the  blood- 
vessels  of  the  iris  ar^  prolonged.  This  membrane  disap- 
pears by  absorption  during  the  later  months  of  embryo  life. 
The  nerves  of  the  middle  coat  of  the  eyeball  are  the  long 
ciliary  branches  of  the  ophthalmic  division  of  the  5th  and 
tlie  short  ciliary  branches  of  the  ciliary  ganglion  (PI.  XIX. 
^o-  7,  J).  They  pierce  the  sclerotic  near  the  optic  nerve, 
and  run  forward  in  the  lamina  fusca  of  the  choroid.  They 
give  oflf  branches  to  the  choroid  which  form  in  it  a  plexus 
in  which  U.  Miiller  found  nerve  cells.  From  this  plexus 
delicate  branches  pass  to  the  muscular  coat  of  the  choroidal 
arleries.  The  ciliary  nerves  then  enter  the  ciliary  muscle, 
r.:;d  form  plexuses  with  interspersed  nerve  cells,  from 
which  branches  pass  to  the  muscular  fibres.  Other  branches 
of  the  ciliary  nerves  enter  the  iris,  and  form  plexuses,  from 
which  branches  proceed  to  the  muscular  tissue. 

The  Retina  is  the  delicate  nervous  coat  of   the  eyeball 
which  lies  immediately  internal  to  the  choroid,  and  extends 


■\%  78-Diaffrimm»t!c  «cctlon  throofh  the  retina  to  ihow  the  Mveral  layert 
wh'ih  tre  numbervd  ••  In  ibc  text.  Ct,  the  radial  flttrei  o(  ibe  supporting  con- 
neciive  ita&uc 

f:pm  the  place  of  entrance  of  the  optic  nerve  as  far  forward 
aa  the  ciliary  processes,  where  it  forms  a  jagged  border,  the 
ora  sn-nita.  In  the  hvmg  eye  it  is  translucent  and  colour- 
less, but  shortly  after  death  it  becomes  grey  •  it  is  soft  and 
80  easily  torn  that  it  is  difficult  to  display  it  in  a  dissection 
without  injury.  Its  inner  or  anterior  surface,  concave 
forwards,  is  moulded  on  the  vitreous  body,  and  presents 
the  following  afjpearances  : — Almost  exactly  in  the  antero- 
posterior axis  of  the  eyeball  is  a  transversely  oval  yelloio 
njyot,  about  ^th  inch  in  its  long  diameter,  which  amongst 
mammals  is  found  only  in  man  and  apes,  though,  as  Knox 
and  Hulke  have  shown,  it  exists  in  reptiles ,  in  the  centre 
of  this  spot  is  a  depression,  the/ov^a  centralis  ,  about  |th 
inch  to  the  inner  side  of  the  yellcw  spot  is  a  slight  elevation, 
the  papilla  optica,  which  marks  the  disc  like  entrance  of 
the  optic  nerve  intu  the  retina ;  here  the  fibres  of  the  nerve 
radiate  outwards  and  forwards  to  the  ora  serrata,  and 
branches  of  the  arteria  centralis  retinas  accompany  then, 
'''ho  retina  is  highly  complex  in  structure,  and  consists 


of  nerve  fibres  and  cells,  of  peripheral  end-organs,  of 
ncctive  tissue,  and  of  blood-vessels,  arranged  in  severs] 
layers.  Max  Schultze,  who  is  the  chief  authonty  on  the 
subject,  recognises  ten  layers,  but  includes  among  these  the 
layer  of  hexagonal  pigment  cells  just  described  «s  the  inner 
pigmentary  layer  of  the  choroid.  If  this  layer  be  omitted, 
nine  layers  may  then  be  recognised,  and,  following  Schultze, 
be  named  from  before  badk wards  as  follows: — 1.  Mem- 
brana limitans  interna ;  2.  Layer  of  optic  nerve  fibres  ;  3. 
Layer  of  ganglion  cells ;  4.  Internal  granul&ted  (molecular) 
layer;  5.  Internal  granule  layer;  €.  Extenisl  granulated 
layer ;  7.  External  granule  layer ;  8.  Membrana  limitana 
externa ;  9.  Bacillary  layer  (Fig.  78). 

The  nervous  elements  of  the  retina  will  first  be  con- 
sidered. The  optic  nerve  fibres  (2),  where  they  pierce  the 
sclerotic,  as  a  rule  lose  the  medullary  eheath,'and  radiate 
outwards  as  non-medullated  fibres  from  the  optic  disc  to  the 
ora  serrata  immediately  behind  and  parallel  to  the  mem- 
brana limitans  interna.  These  fibres  vary  greatly  in  sixe, 
and  are  frequently  varicose.  When  any  of  the  optic  nerve 
fibres  retain  the  medullary  sheath  the  retina  is  there  ren- 
dered opaque.  Immediately  behind  the  n^rve  fibres  is  thd 
layer  of  ganglionic  nerve  eelU  (3).  The^  cells  are  either  bi- 
polar or  multipolar.  In  the  liviqg  eye  the  cell  substanca 
is  hyaline  and  the  nucleus  transparent,  but  after  death  tha 
substance  both  of  the  body  of  the  cell  and  the  process^j 
assumes  a  fibrillated  appearance,  like  the  axial  cylinder  cf 
an  optic  nerve  fibre.  One  process,  the  central  process 
extends  into  the  layer  of  optic  nerve  fibres ;  and  another, 
the  peripheral,  into  the  internal  granulated  layer.  Thd 
internal  granulated  layer  (4)  contains  the  branching  pr> 
cesses  of  the  nerve  cells,  some  of  which  apparently  becocne 
continuous  with  yjijarrangement  of  excessively  fine  fibnls, 
probably  nervousTn  their  nature.  These  fibnls  are  inter- 
mingled with  a  delicate  plexus  of  connective  tissue.  Tb« 
interTial  granule  layer  (5)  contains  numerous  fuaifcr:: 
nucleated  enlai^ements,  the  so-called  inteFnal  granjie^. 
arranged  in  superimposed  strata;  from  each  fusifurc 
enlargement  a  fibre  proceeds  in  two  directions,  one  centr:;!  j 
into  the  internal  granulated  layer,  and  one  peripherally  iliu 
the  external  granulated  layer.  These  fibres  possess  v«r.- 
cosities,  and  resemble  the  optic  nerve  fibres.  The  exUTrtd 
granulated  layer  (6)  is  very  thin,  and  consists  cf  as  ex- 
panded network  of  minute  fibres,  with  nuclei  situated  a: 
the  points  of  intersection  of  the  fibrea  Erause  has  calti 
it  the  membrana  fenestrata.  The  external  granvle  Ijirr 
(7)  contains  numerous-  fusiform  nucleated  enlargements. 
the  so-called  external  granules^  arranged  in  superimposed 
strata :  from  each  enlargement  a  fibre  proceeds  in  two 
directions,  one  centrally  into  the  external  granulated  layer, 
and  one  peripheraUy  through  the  membrana  limitans  ext^riia 
to  the  baciUaiy  layer,  where  it  becomes  continnoos  with 
the  anterior  end  of  either  a  rod  or  a  cone,  as  the  case  m;iy 
be.  Hence  these  fibres  of  the  external  granule  layer  ar» 
called  by  Schultze  rod  and  cone  fibres,  and  the  external 
granules  are  nucleated  enlargements  of  these  fibres.  Thef  e 
fibres  possess  varicosities  Like  those  of  the  internal  granu]^ 
layer. 

The  bacUldry  layer  (9)  or  membrane  of  Jacob  consists 
of  multitudes  of  elongated  bodies  arranged  side  by  side 
like  row^  of  palisades,  and  vertically  to  the  surfaces  cf 
the  retina.  Some  of  these  bodies  are  cylindrical,  snJ 
are  named  the  rods  of  the  retina ;  others  fiask-shsped,  and 
named  the  cones  of  the  retina :  the  rods  equal  in  lengtl 
the  entire  thickness  of  the  badllaiy  layer ;  the  cones  sr« 
shorter  than  the'  rods,  and  are  interspened  at  regukr 
intervals  between  them  ;  the  apex  of  each  cone  is  directed 
towards,  but  does  not  reach,  the  plaue  of  the  posterior  or 
choroidal  surface  of  the  retina.  The  posterior  or  ooter  end 
of  each  rod  rests  against  the  pigmentaiy  layer  of  the  cborcii 
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The  anterior  or  inner  ends  of  both  rods  and  cones  are  con- 
tinuous with  the  rod  and  cone  fibres  of  the  external  granule 
layer,  as  ah^ady  described.  Each  rod  and  cone  is  sub- 
diTided  into  an  outer  strongly  refractile  and  an  inner  feebly 
refractile  segment  By :  the  action  of  various  reagents  the 
outer  segments  both  of  the  rods  and  cones  exhibit  a  trans- 
verse striation,  and  ultimately  break  up  into  discs.  Jensen 
has  described  a  longitudinal  stiiation  in  the  outer  segments,' 
and  Ritter  has  stated 'that  both  in  the.  outer  and  inner 
segments  of  the  rods  an  axial  fibre  exists.  Max'Scliultze] 
has  also  seen  the  inner  segments  of  both  rods  and  cones' 
longitudinally  striped  on  the  surface.  Modifications  in  the 
relative  numbers  and  appearances  of  the  rods  and  cones 
have  been  seen  in  the  eyes  of  various  vertebrata.  In  birds, 
for  example,  the  cones  are  much  more  numerous  thim  the 
rods,  whilst  the  reverse  is  the  case  in  mammals  generally. 
In  the  cartilaginous  fishes  the  cones  are  entirely  absent ;  so 
also,  as  Schultze  has  shown,  in  the  bat,  hedge-hog,  and 
mole ;  whDst  in  reptiles  the  bacillary  layer  is  exclusively 
composed  of  cones.  In  all  the  vertebrata,  except 'the 
mammalia,  the  twin  or  double  cones  described  by  Hannover 
probably  exist.  In  the  amphibia,  lens-shaped  bodies  have 
been  described  in  the  inner  segments  of  the  cones.  The 
rods  and  cones  are  the  peripheral  end-organs  in  connection 
with  the  fibres  of  the  optic  nerve,  and  their  apparent  Velar 
tion  to  these  fibres  is  as  follows : — ^The  optic  nerve  fibres 
are  continvfbus  with  the  central  processes  of  the  ganglion 
cells  of  the  retina,  the  peripheral  branching. ];vocesses  of 
which  pass  into  the  internal  granulated  layer,  where  they 
may  possibly  become  continuous  with  the  central  prd^tsses 
of  the  inner  granular  layer.  The  peripheral  processes  of 
the  inner  granular  layer  enter  the  external  granulated  layer, 
but  it  is  difficult  to  say  whether  or  not  they  become  con- 
tinuous with  the-  central  processes  of  that  layer.  There 
can;  however,  be  no  doubt  that  the  peripheral  processes  of 
this  layer  are  directly  continuous  with  the  rods  and  cones 
of  the  baciUaiy  layer.  The  entire  arrangement  is  sometimes 
called  the  radial  neiyous  fibres  of  the  retina. 

In  addition  to  the  nervous  structures  just  described,  the^ 
retina  contains  a  delicate  supporting  connective  tissue  like' 
the  neuroglia  of  the  brain  and  spinsd  cord.  Not  only  does 
it  lie  between  the  fibres,  cells,  and  so-called  granules  in  the 
several  nervous  layers,  and  form  in  them  a  radial  arrange- 
ment of  supporting  fibres,  but  it  constitutes  the  two  limitary 
membranes  of  the  retioai  The  membrana  limitans  externa 
(8)  is  excessively  thin,  and  appears  in  vertical  sections 
-through  the  retina  as  a  mere  tine  between  the,  bacillary  and 
external  granular  layers,  continuous  on  the  one  hand  with 
the  connective  tissue  which  passes  for  a  short  distance  be- 
tween the  rods  and  cones,  and  on  the  other  with  the  connec- 
tive tissue  framework  of  the  external  granule  layer. 

The  membrana  limitant  tn^ema  (1)  covers  the  anterior 
surface  of  the  retina,  and  lies  next  the  vitreous  body ;  its 
posterior  surface  blends  with  the  radial  arrangement  of 
connective  tissue  between  the  optic  nerve  fibres,  but  its^ 
anterior  or  hyaloid  surface,  as  J.  C.  Ewart  has  recently 
shown,  possesses  a  mosaic  appearance,  like  that  of  a  layer ' 
>  of  squamous  endothelium. 

The  yellow  spot  exhibits  some  structural  difiterebces  from 
the  rest  of  the  retina.  It  owes  its  colour  to  the  presence 
of  yellow  pigment  deposited  in  the  more  anterior  layers  of 
the  retina.  Except  at  its  central  ^depression,  the  fovea 
centralis,  it  is  thiclcer  than  the  surrounding  parts, of  the 
retina  ;  but  it  is  much  softer,  a  condition  which  is  due  to 
the  almost  ^complete  absence  of  the  layer  of  optic  nerve 
fibres,  and  a  diminution  in  the  amoi^nt  of  the  supporting  con-  [ 
nective  tissue ,  the  membrana  limitans  interna  is,  however,  '- 
•relatively  stronger  Ir)  the  fovea  centralis  itself  the  rods  of 
the  bacillary ' layer  have 'entirely  disappeared,  and  are 
replaced  by  cones  which  are  distinguished  by  their  close 


arrangement,  aiid'the  more  slender  form  and  increased 
length,  especially  of  their  outer  segments.  The  external 
granule  layer  b  well  marked,  and  the  central  fibres  belong- 
ing to  it,  instead  of  passing  vertically  forwards,  incline  very 
obliquely  or  almost  horizontslly  outwards  to  the  internal 
granule  layer,  which,  together  with  the  layers  anterior  to  it, 
is  so  thin  as  almost  to  have  disappeared.  In  the  yellow  spot 
surrounding  the  fovea  the  bacillary  layer  is  also  composed 
of  cones  which  are  not,  however,  so  slender  or  so  long  as 
at  the  fovea  itself.  The  layer  of  nerve  cells  and  the  inner 
part  of  the  external  granule  layer  are  thicker  than  in  the 
rest  of  the  retina.  The  yellow  spot  is  the  part  of  the 
retina  most  sensitive  to  light 

At  the  ora  serrata  or  anterior  border  of  the  retina  the 
nervous  layers,  including  the  rods  and  cones,-*  cease  to 
exist  The  radial  connective  tissue  and  internal  limiting 
membrana  are  present ;  from  the  padial  tissue  a  lay^r  of 
cells  is  prolonged  forward  in  oontaict  with  the  deep  surface 
of  the  ciliary  processes  as  the  pars  cUiarU  retinae. 

The  retina  is  supplied  with  blood  by  the  artcria  centralis, 
which,  traversing  the  axis  of  the  optic  nerve,  reaches  the 
retina  at  the  optic  disc.  In  the  retina  it  branches  dicho- 
tomously  in  the  nerve  fibre  layer,  a,voiding  however  the 
yellow  spot,  and  its  terminal  twigs  reach  the  ora  serrata. 
The  .capillaries  form  in  the  more  anterior  layers  of  the 
retina  a  distinct  network,  which  does  not  enter  the  external 
granule  and  bacillaiy  layers,  but  penetrates  the  yellow 
spot,  thon^  not  the  fovea  centralis.  The  blobd  is  conveyed 
from  the  retina  by  the  central  vein  which  accompanies  tlie 
artery  in  the  optic  nerve,  and  opens  either  into  the 
ophthalmic  vein  or  directly  into  the  cavernous  sinua  The 
veins  and  capillaries  of  Uie  retina  have  been  described  by 
His  as  completely  invested  by  perivascular  lymphatic 
sheaths,  whilst  the  arteries  only  possess  such  sheaths  for  a 
limited  part  of  their  course. 

The  Optic  Nerve  itself  passes  from  the  orbit  through  the  Nerve  of 
optic  foramen  into  the  cranial  cavity,  where  it  arises  from  ^^S^^* 
the  optic  eommiasuTe,  '^  This  commissure  is  a  flattened  band 
formed  by  the  junction  of  the  two  optic  tracts.  Each  tract 
winds .  backwards  around  the  tuber  cinereum  and  crus 
cerebri  to  arise  from  the  optic  thalamus,  corpora  quadrige- 
mina,  and  geniculata ;  and  some  observers  also  state  that 
it  derives  fibres  from  the  tuber  cinereum  and  lamina  cinerea. 
In  the  commissure  an  interchange  takes  place  between  the 
fibres  of  opposite  nerves  and  tracts,  so  that  not  only  does 
an  optic  nerve  contain  fibres  derived  from  the  tract  on  its 
own  side,  but  from  the  opposite  tract,  and  it  has  even  been 
stated  that  fibres  pass  across  the  commissure  from  one  optic 
nerve  to  the  other,  and  from  one  optic  tract  to  the  other. 

The  Aqueous  Humour  is'A  limpid  watery  fluid,  containing  Refracting 
a  little  common  salt  in  solution,  which  occupies  the  space  medift. 
between  the  cornea  and  the  front  of  the  crystalline  lens. 
In  this  space  the  iris  lies,  and  imperfectly  divides  it  into 
two  chambers,  an  anterior  and  a  posterior,  which  commu- 
nicate with  each  other  through  the  pupil  The  anterior 
chamber,  of  some  .size,  is  situated  between  the  iris  and 
cornea  ;  but  as  the  iris  is  in  contact  with  the  front  of  the 
lens,  the  posterior  chamber  is  reduced  to  -a  mere  chink 
between  the  circumference  of  the  iris  and  that  of  the  lens. 

The  Crystalline  Lens  is  situated  behind  the  iris  and 
pupil,  and  in.  front  of  the  vitreous  body.  It  is  a  trans- 
parent bi-convex  lens,  with  its  antero-posterior  diameter  ^d 
less  than  the  transverse,  its  posterior  surface  more  convex 
than  the  anterior,  and  with  its  circumference  rounded.  It 
consists  of  a  capsule  and  the  body  of  the  lens  enclosed  by  the 
capsule.  The  lens  capsule  is  a  transparent,  smooth,  struc- 
tureless, and  very  elastic  membrane,  about 'twice  as  thick 
on  the  anterior  as  on  the  posterior  surface  of  the  lens.  It 
is  non-vascular  in  the  adult,  though  in  the  foBtus  a  branch 
of  the  central  artery  of  the  retina   which  traverses  thu 
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TitreoQB  humour,  ramifies  in  it^  pQ8tenor;>p.ortion;  A 
Bingle  layer  of  polygonal  cells  lies  between  the  body^f  the 
tens  and  the  anterior  portion  of  the  capsule.  The  lens  body 
is  softer  at  its  periphery  than  in  its  centre.  It  is  built  up 
of  concentric  layers,  and  on  both  the  antenor  and  posterior 
Burfacea  lines  are  to  be  seen  radiating  from  the  central  pole 
of  each  surface  towards  the  circumference  of  the  body. 
The  radiated  pattern  varies  in  different  animals.  In  the 
human  fostus  there  are  usually  three  lines,  but  in  the  adult 
they  are  more  numerous:  The  lines  on  one  surface  do  not 
L'e  immediately  opposite  those  on  the  other,  but  are  intei^ 
mediate.  By  the  action  of  strong  spirit  and  other  reagents 
the  body  of  the  lens  can  be  spUt  up  from  the  periphery 
towards  the  centre  in  the  direction  of  these  lines,  so  that 
they  mark  the  edges  of  apposition  of  its  concentric  laminae. 
Each  lamina  consists  of  numerous  hexagonal  fibres  about 
^•^th  inch  wide,  which  extend  from  one  surface  to  the 
other  over  the  circumference  of  the  lens,  so  that  a  fibre 
which  begins  at  the  polar  end  of  a  radius  on  the  one  surface 
terminates  at  the  circumferential  etid  of  a  radius  on  the 
opposite.  The  edges  of  the  fibres  are  sinuous  in  man,  but 
denticulated  in  many  animals,  especially  fishes,  so  Chat  ihe 
fibres,  not  only  in  ^e  same,  but  in  superimposed  layers, 
are  closely  interlocked  The  lens  fibres  are  nucleated,  a 
•structural  fact  which  gives  a  clue  to  their  true  nature,  and 
they  are  now  regarded  as  peculiarly  modified  elongated 
ceils,  ^buchin  states  that  he  can  trace  the  transition  from 
the  cells  of  the  layer  between  the  lens-body  and  capsule 
to  the  proper  lens  fibres.  The  lens-body  is  non-vascular 
and  non-nervous.  The  surfaces  of  the  lens  become  more 
Battened  in  old  age,  and  its  substance  hardens  and  is  less 
transparent. 

The  Vitreous  Body  is  much  the  largest  of  the  refracting 
media,  and  occupies  the  largest  part  of  the  space  enclosed 
by  the  tunics.  .Anteriorly  it  is  hollowed  out  to  receive 
the  posterior  convexity  of  the  lens,  but  posteriorly  it  is 
convex,  and  the  retina  ia  moulded  on  it.  It  is  as  trans- 
lucent SLS  glass,  jelly-like  in  consistency,  and  when  punctured 
a  watery  fluid  drains  out.  Its  minute  structure  is  difficult 
to  ascertain,  but  as  it,  like  the  subcutaneous  tissue  of  the 
embryo,  contains  rounded,  stellate,  and  fusiform  cells,  it  is 
cufttomary  to  refer  it  to  the  gelatinous  form  of  connective 
tissue;  concentric  lamellffi,  and  even  a  radiated  arrangement 
of  fibres,  have  also  been  described.  It  has  been  customary 
also  to  consider  it  as  invested  by  a  deUcate  structureless 
membrane,  the  hyaloid  membrane  ;  but  this  is  now  regarded 
as  belonging  to  the  retina,  where  it  is  known  as  the  mem- 
brana  limitans  interna.  Almost  opposite  the  ora  serrata  a 
membrane  springs  from  the  vitreous  body,  passes  forwards 
for  some  distance  in  relation  to  the  deep  surface  of  the 
ciliaiy  processes,  but  separated  from  them  by  the  pars 
ciliaris  retinae,  and  then  inclines  inwards  to  become  attached 
to  the  anterior  surface  of  the  capsule  of  the  lens  close  to  its 
circumference.  It  is  so  closely  connected  at  its  origin  with 
the  membrana  limitans  that  it  is  difficult  to  recognise  it  as 
a  distinct  membrane.  It  is  named  the  suspensory  ligament 
of  the  lenSf  or  zonule  o/Zinn,  and  contains  fibres,  which  run 
in  the  meridional  direction.  Where  it  leaves  the  vitreous 
body  a  narrow  space  is  enclosed  between  it  and  that  body, 
which  space  surrounds  the  circumference  of  the  lens,  and 
is  called  the  canal  of  Petit,  From  the  relation  of  the 
suspensory  ligament  to  the  ciliary  processes  it  has  a  plicated 
surface,  and  when  these  processes  are  torn  away  from  it  a 
portion  of  the  pigment  of  the  processes  is  often  left  behind, 
80  that  the  zonule  is  sometimes  named  the  ciliary  processes 
of  the  vitreous  bodf/. 
a-  eye  an  The  Eyeball  is  an  optical  instrument,  constructed  on  the 
intniPTii  ^^^^  ^^  ^^®  camera  obscura.  The  sclerotic  forms  the  waU 
*  of  the  chamber.  The  choroid  represents  the  black  lining 
for   absorbing  the   surplus   rays   of    light.     The   cornea, 


aqueous. humour^  lens,  and  -vitreous  body  are  the 
iuce^xtr  media  which,  like  the  glass  lens  of  the  j 
obscura^  bring  the-Tays  of  light  to  a  focus.  The  retina  b 
the  sensitive  plate  on  which  the  optical..pidture  is  tXuowa 
In  considering  the  relation  of  the  retina  to  the  visual  rays, 
It  must  be  kept  in  mind  that  the  place  of  eatrance  of 
the  optic  nerve  is  insensible  to  light,  and  that  the  nxnt 
sensitive  part  of  the  retina  is  the  yellow  spot,  witii  its 
fovea  centralis,  where  the  optic  nerve  fibres  are  absent,  but 
where  the  bacillary  layer  reaches  its  maximum  sm.  It  is 
clear,  therefore,  that  the  rods  and  cones  of  this  layer,  and 
not  the  optic  nerve  fibres,  are  the  structures  in  the  retina 
which  are  stimulated  by  the  light ;  and  it  ia  probable,  as 
was  suggested  many  years  ago  by  Qoodsir,  that  these  reds 
and  cones  are  impressed  by  the  light,  not  as  it  enters  the 
eye  directly,  but  as  it  ia  reflected  backwards  from  the 
choroid  along  their  axes.  The  iris  is  the  diaphragm  which, 
by  opening  or  closing  the  pupil,  admits  or  cuts  off  the 
rays  of  light.  The  dUary  muscle  represents  the  adjusting 
screw  of  the  camera ;  through  its  attachment  to  the  dliaiy 
processes  and  their  relation  to  the  suspensory  ligament  of 
the  lens,  it  is  able  to  act  upon  the  lens  and  modify  the 
curvature  of  its  anterior  surface ;  for  when  the  eye  is  to  be 
accommodated  to  the  vision  ef  near  objects  the  anterior 
surface  of  the  lens  becomes  more  convex  than  when  distant 
objects  are  being  examined. 

It  has  already  been  stated  on  p.  864  that  the  retina  is  ^-'  "^ 
fonned  in  Ae  primary  optic  vesicte,  which  grows  forward^  ^7  ~ 
to  the  integument.  By  the  involution  and  growth  of  the  ^' ~ 
skin  at  this  spot  a  hollow  is  produced  at  the  front  of  the 
vesicle,  which  gradually  deepening  forms  a  pouch,  the 
secoTidary  optic  vesicle,  in  which  the  involuted  part  of  the 
skin  is  lodged.  From  the  included  sub-epidermal  tissue 
the  vitreous  body  is  derived ;  from  the  included  epidermis, 
the  lens ;  whilst  the  cornea  sclerotic  and  iris  are  produced 
by  the  subcutaneous  connective  tissue*  The  optic  nervt 
and  retina  are  formed  from  the  primary  optic  vesicle  and 
its  peduncle,  and  it  is  probable  that  the  bacillary  layer  is  a 
special  development  of  its  internal  epithelial  lining.  The 
choroid  coat  again  is  derived  from  the  pia  mater.  Hence 
the  eyeball  is  compounded  of  structures  derived  partly  frum 
the  integument  and  partly  from  the  embryo  brain. 

AocEssoRT  Parts  to  tub  Eyeball. — In  relation  to  \ht 
eyeball  several  accessory  parts  are  found. 

The  Eye-Brows  are  projections  of  the  integument,  frcs 
which  short,  stiff  hairs  grow. 

The  £ye'LidSf  or  palpebrcsy  are  two  movable  curtains  ^''-^ 
an  upper  and  a  lower,  which  protect  the  front  of  the  globe. 
Between  each  pair  of  lids  is  a  horizontal  fissure,  the  palpe- 
bred  fissure.  From  the  free  margins  of  the  two  Uda  projec: 
short  hairs,  the  eye4askes  or  cilia;  the  upper  eet. curve 
downwards  and  forwards,  the  lower  set  upwards  and  fur- 
wards;  they  also  protect  the  front  of  the  globe  £ich 
eye-lid  consists  of  skin ;  of  the  fibres  of  the  orbicular 
sphincter  muscle;  of  a  thin  plate  of  fibro-cartihge,  the 
tarsod  cartilage,  to  the  inner  end  of  which  a  fibrous  bazivi, 
the  tendo  palpebrarum^  is  attached,  this  tendon  q^ringin^ 
from  the  ascending  process  of  the  superior  maxilla ;  and 
of  the  conj  unctiva.  Between  the  co^j unctiva  and  the  tarsal 
cartilage  is  a  layer  of  glands,  the  Meibomian  glcaids  ;  e&cb 
gland  consists  of  a  short  duct,  which  expanda  at  its  dde^ 
into  small  sacculi.  The  sacculi  contain  short  columnar 
cells;  these  secrete  a  sebaceous  material,  whick  escai^ 
through  the  orifice  of  the  duct  at  the  border  of  the  eye-lid 

The  Co7\junctiva  is  a  mucous  membrane,  which  forms  tlir  c-c 
posterior  layer  of  the  eye-lid,  ai^d  is  reflected  on  to  thera^"-'^ 
anterior  part  of  the  sclerotic.     At  the  inner  angle  of  junc- 
tion  of  the   eye-lids  is  a  soft  reddish  elevation  of  the 
conjunctiva,  the  caruncula  lacKrymalis,  and  immediately 
external  to  it  is  a  vertical  fold,  the  plica  semUunaris^  tea 
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orudiment  of  the  third  eye-lid, 'or  membrana  nictitans,  so 
well  develdj^  ^  birds.  The  palpebral  conjunctiva  has 
email  papilke  scattered  over  its  surface ;  its  epithelium  is 
stratified,  with  scaly  cells  on  the  free  surface  and  elongated 
cells  in  the  deepest  layer.  In  the  sub-epithelial  tissue  are 
small  branched  mucous  glands,  which  are  numerous  in  the 
canincula.  Little  masses  of  adenoid  tissue  (p.  849)  with 
lymphatic  vessels  are  also  found  in  it,  and  the  conjunctiva 
of  the  front  of  the  eyeball  is  thinner  than  the  palpebral  part 
It  is  not  glandular,  and  its  nerves  terminate  in  end-bulbs 
(p.  862).  The  palpebral  conjunctiva,  and  in  part  that  of 
the  eyeball,  receive  their  blood-vessels  from  those  of  the 
eye-lids,  but  the  portion  of  the  conjunctiva  next  the  cornea 
is  supplied  by  the  arteries  of  the  sclerotic  coat. 
mal  The  Lackrymal  Apparatiu  is  engaged  in  the  Secretion 
^  of  the  tears,  and  in  conveying  them  away  from  the  front 
of  the  globe.  The  lachrymal  gland  occupies  a  depression 
in  the  outer  part  of  the  roof  of  the  orbit  It  is  smaller 
than  an  ahmond,  is  sub-divided  into  lobules,  and  belongs  to 
the  group  of  compound  racemose  glands.  It  consists  of 
the  ramifications  of  short  ducts,  which  terminate  in  small 
aacculi  The  wall  of  each  sacculus  consists  of  a  delicate 
membrana  propria,  and  the  cavity  cqntains  the  polyhedral 
secreting  cells.  Outside  the  membrana  propria  is  a 
capillary  network  derived  from  the  lachrymal  artery,  but 
Ciannuzzi  and  Boll  have  recently  described  a  space  between 
this  network  and  the  membrana  propria  which  they  believe 
to  be  continuous  with  the  lymphatic  sjrstem.  Pfliiger  has 
described  nerves  as  terminating  in  connection  with  the 
secreting  cells.  The  excretory  ducts  of  the  gland  are  from 
six  to  eight,  and  open  on  the  back  of  the  upper  eye-lid. 
The  tears  are  washed  over  the  surface  of  the  globe  by  the 
involuntaiy  wink- 
ing of  this  lid. 
When  the  secre- 
tion is  increased 
in  quantity,  in 
the  act  of  crying, 
Che  tears  fiow  over 
the  cheek,  but  in 
ordinary  circum- 
stances they  are 
conveyed  away  by 
two  slender  tubes, 
the  lackrymal 
canals,  which  open 
by  minute  orifices, 
the  puncta  lachry- 
maHa,  one  at  the 

inner  end  of  the  Fio.  79.— Lachrymal  canals  tad  duct.  l.orbIciilarmn«Sle; 
3,  lachrymal  caoal;  9,  ponctom;  i.  canwcula:  A. 


lachrymal  lae;  6,  lachrymal  duct;  7,  angular  artery. 


free  border  of  each 
eye  -  lid.  These 
tubes  open  at  their  opposite  ends  into  a  small  reservoir, 
the  lachrymal  sac,  situated  in  a  hollow  in  the  lachrymal 
bone.  From  this  sac  a  duct,  the  nasal  or  lachrymal  duct, 
proceeds  which  opens  into  the  inferior  meatus  of  the  nose, 
and  here  the  tears  mingle  with  the  mucous  secretion  of 
that  cavity 
s  or  Muscles  of  the  Eyeball. — ^The  sclerotic  coat  of  the  eyeball 
has  six  muscles  inserted  into  it.  Four  of  the  muscles  are 
called  recti,  and  are  situated,  one  superior,  one  inferior,  one 
external  to,  another  internal  to,  the  globe.  They  all  arise 
from  the  rim  of  bone  which  bounds  the  optic  foramen ;  the 
external  and  internal  muscles  are  inserted  vertically  into  the 
sides  of  the  sclerotic,  but  the  superior  and  inferior  recti 
have  oblique  insertions  into  its  upper  and  lower  aspects. 
The  other  two  muscles  are  'called  obliqui.  The  superior 
oblique  arises  along  with  the  recti,  passes  to  the  inner  end 
of  the  upper  border  of  the  orbit,  where  its  tendon  goes 
through  a  pulley,  and  is  directed  back  to  be  inserted 


obliquely  into  the  upper  and  outer  part  of  Ihe  sderotlcL 
The  inferior  oblique  arises  from  the  lower  border  of  the 
orbit,  passes  outwafds  smd  upwards  to  be  inserted  obliquely 
into  the  sclerotic.  These  muscles  roll  the  eyeball  in  the 
orbit,^  and,  without  entering  into  a  mmu^  andysis  of  their 
actions,  their  office  may  be^  stated  generally  as  follows  :— 
The  internal  rectus  rolls  it  inwards,,  the  external  outwards, 
about  its  vertical  axi& ;  the  superior  rectus  rolls  it  upwards, 
the  inferior  downwards,  about  its  transverse  horizontal  axis, 
though  from  the  obliquity  of  their  insertions  they  give  it 
at  the  same  time  a  slight  inward  or  outward  movement  aa 
the  case  may  be ;  the  superior  and  inferior^  oblique  roll  the 
globe  around  its  antero-posterior  or  sagittdl  axis,  Uie  superior 
upwards  and  outwards,  the  inferior  downwards  and  oat- 
wards. 

Periosteal  Muscle. of  th^  Orbil, — ^The  periosteum  of  the 
orbit  contains,  as  H.>MiilIer'and  Turner  have  described,  a 
layer  of  non-striped  muscular  £bre  in  the  part  which  covera 
over  the  sf^ieno-mazillaiy  fissure.  In  man  it  is  rudimen- 
tary, but  in  the  sheep,  deer,  elephant,  Ac,  where  the 
osseous  wall  of  the  orbit  is  ddicient,  this  muscle  forms  n 
well-defined  structure.  It  has  been  suggested  thai  it  actn 
as  a  protractor  muscle  of  the  globe. 

The  *£ Alt,  or  organ  of  hearing,  u  a  complex  acoustic  ap-  Ear. 
paratus,  situated  in  -connection  with  the  temporal  bone. 
It  is  divided  into  tibiee  parts,  aamed  external,  middle,  and 
internal  £ar. 

The  External  Bar  consists  of  the  pinna  or  auricle  and  BztenuJ 
the  external  auditory  meatus.  The  auride  is  the  oblong  e<^< 
convoluted  body  situated  at  the  side  of  the  head.  Its 
incurved  outer  border  is  named  the  helix.  Within  this  lies  a 
curved  ridge,  the  anti-helix,  in  front  of  which  is  a  deep 
hollow,  the  concha,  which  l^uls  into  the  extemtd  meatus. 
The  concha  Ib  bounded  in  front  by  a  prominence,  the 
tragus,  and  behind  by  a  smaller  prominence,  the  anti4ragus ; 
below  the  anti-tragus  is  the  Ichvle,  which  forms  the  most 
depending  part  of  the  auricle.*  The  framework  of  the 
aiiiicle'is  formed  of  yellow  elastic  fibro-cartilage  invested 
b^  integument,  except  the  lobule,  which  consists  merely  of 
a  fold  of  integument  containing  fat  Attached  to  the  car- 
tilage are  not  only  the  three  auricular  muscles  referred  to  cm 


Tia  SO^Tha  ear  «•  ••«!  In  aectlon.  a,  helix;  ^  •ntl.tracui:  c  antl4iells ;  4, 
coDCha;  c.- lobule;  /,  maatoid  proetM;  g,  portto  dura;  K  ttylold  protioit:  ki 
Interaal  carotid  artery;  i,  Eustachian  tube;  m,  tip  of  petroua  proccM;  »,  eater* 
aai  auditory  meatus;  o,  menbrani  tympani;  p^  tympanum ;  1,  pointa  to  mai* 
lens:  3,  to  incus;  8.  to  super;  4,  to  cochlea;  «.<.?,  Ibrtliree  semiclrenlar 
canals ;  8  and  9,  portlo  dura  and  poitlo  mollis. 

page  836,  but  also  certain  smaller  muscles  called  the  proper 
muscles  of  the  pinna.  Thus  the  greater  mtucle  of  the  helix 
is  placed  on  its  anterior  border ;  the  Uiser  muscle  of  (^ 
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hfUx  Is  situated  wLcre  it  arises  out  of  the  concha ;  the 
^nnscU  of  tht  tragus  lies  on  the  front  of  that  prominence  ; 
the  muscie  of  the  anti-tragns  is  placed  on  the  back  of  that 
yrominenco;  the  transverse  muscle  on  the  posterior  or 
cranial  surface  of  the  auricle. 

The  h'xlcrnal  Meatus  leads  from  the  bottom  of  the  concha 
into  the  temporal  bone,  and  is  separated  from  the  tympanum 
or  middle  car  by  the  membrana  tympani.  It  is  a  crooked 
passage  one  ^nd  quarter  inch  long,  inclined  at  first  forwards 
and  upwards,  then  downwards  and  inwards.  The  wall  of 
the  outer  end  of  the  passage  is  formed  of  fibro-cartilage 
continuous  with  the  cartilage  of  the  auricle,  whilst  that  of 
tbc  deeper  end  is  formed  of  the  platc-like  tympanic  part 
Ot  the  temporal  bone.  The  passage  is  lined  with  integu- 
ment continuous  with  the  skin  of  the  auricle,  in  which  are 
4jituated  numerous  hairs,  together  with  ceruminous  glands 
which  secrete  the  well-known  yellow  *•  wax." 
MivliUcew.  The  Tynip*in.umy  or  Drum,  or  Middle  Ear^  is  a  chamber 
irregularly  cuboidal  in  form,  situated  in  thetemporal  bone 
brtwqcn  the  bottom  of  the  meatus  and  the  internal  ear. 
TliC  outer  wall  is  formed  of  the  mevibrani  tympanic  which 
imliucs  obliquely  downwards  and  inwards  at  the  bottom^ 
of  the  oxlcrnal  meatus,  at  an  apgle  of  55°  to  the  axis  of 
tho  meatus,  whilst  the  membranes  in  the  two  cars  form 
with  each  other  an  obtuse  angle  of  130^  to  135°.  The  tym- 
panic inttnbrane  is  attached  to  a  groove  at  tho  bottom  of 
the  meatus,  ami  is  concave  on  its  outer,  convex  on  its  innuf 
piirfactx  It  consists  of  three  layers':  an  external  tegumcn- 
lary,  continuous  with  the  skin  of  the  meatus,  which  con- 
tains no  hairs  or  glands;  an  internal  mucous, continuous 
with  the  mucous  lining  of  the  tympanum ;  and  an  inter- 
mcdkite  membrana  propria,  which  consists  of  unyielding 
fibres  arranged  both  radially  and  circularly.  The  radial 
tibrcs  radiate  from  the  point  of  attachment  of  the  handle 
of  tlie  malleus.  The  membrana  propria  is  usually  said  to 
bo  dcMtilute  both  of  nerves  and  vessels,  but  Kessel  stales 
that  nerves,  blood,  and  lymph  vessels  exist  in  it  as  well  as 
ill  tlic  mucous  and  tcgumcntary  layers.  Immediately  in 
front  of  the  membrana  t>7npani  is  the  Glascrian  fissure. 
The  inner  wall  separates  the  tympanum  from  the  labyrinth, 
and  presents  the  following  appearances  :  a  rounded  elevation 
JOT  projnonfor?/  caused  by  the  first  turn  of  the  cochlea,  ou 
the  surface  of  which  promontory  arc  grooves  for  the 
lodgment  of  the  tympanic  plexus  of  nerves  ;  above  tho 
promontory  is  an  oval  opening  closed  in  by  a  membrane, 
ihc  Jtnrstra  ovnlis^  which  corresponds  with  the  vestibule  ; 
behind  and  below  the  promontory  is  a  round  opening  closed 
in  by  a  membrane,  ih^  fenestra  rotunda,  which  corrcsf)ond3 
with  the  tymj^ariic  passage  in,  the  cochlea.  The  floor  of 
the  tympanum  is  a  narrow  chink  between  the  inner  and 
yuter  walls  ;  and  the  roof  is  formed  by  the  anterior  surface 
of  the  petrous-temporal  bone.  At  its  anterior  wall  the 
tympanum  opens  into  tho  Eustachian  tube,  a  canal  which 
communicates  with  the  nasal  compartment  of  the  pharynx 
immediately  behind  the  inferior  turbinal.  The  wall  of  the 
tympanic  end  of  this  tube  is  formed  of  bone,  that  of  the 
pharyngeal  end  of  a  curved  plate  of  hyaline  cartilage, 
which  is  connected  to  the  bone  by  fibro-cartilage ;  its 
pharyngeal  orifice  is  dilated  into  a  trumpet-shaped  mouth  ; 
ihruugh  this  tube  the  ciliated  mucous  membrane  of  the 
nasal  part  of  the  pharynx.is  prolonged  into  the  tympanum. 
The  cartilaginous  wall  of  the  tube  does  not  completely 
Furround  it,  but  is  completed  by  a  fibrous  membrane,  and 
a  layer  of  voluntary  muscle,  named  by  Riidingcr  the  dila- 
tator tub£e.  .  Above  the  t>^^panic  orifice  of  the  ilustachian 
tulMJ  is  a  finc^  canal,  through  which  the  tensor  tympani 
Oiuscle  enters  the  tpnpanum;  At  its  posterior  wall  the 
tympanum  communicates  with  the  air-sinuses  in  the  mastoid 
temporal ;  here  also  is  found  a  small  hollow  eminence, 
the  7)j/rami(i,  through  a  hole  at  the  apex  of  which  the  tec- 


don  of  the  stapedius  muscle  passes  ;  and  a  forazsen  «1  \ 
transmits  the  chorda  tympani  nerve. 

The  tympanic  cavity  contains  three  small  bones,  jizjirt 
malleus,  incus,  and  stapes,  arranged  so  as  to  form  r. 
irregular  chain,  stretching  across  thQ  cavity  from  the  c^'-i 
to  the  inner  walL 

The  Afalleus  or  hammer  is  the  most  external  boae.  I:. 
it  may  be  recognised  a  head  separated  by  a  constricted  u-xi 
from  an  elongated  handle.  Close  to  the  junction  of  ±* 
neck  and  handle  a  lung  slender  process  projects  downira. !« 
and  forwards  to  be  inserted  into  the  Glaserian  fis^^urc,  i^i 
near  the  root  of  the  long  process  a  short  process  pr^j(  :> 
outwards.  By  its  handle  the  malleus  is  intimately  c  :l 
nected  with  tho  centre  of  the  mezibrana  tympani ;  by  itd  I  .d 
it  articulates  with  ,  the  incus ;  whilst  ligamentous  £b  - 
pajss  from  it  upwards,  forwards,  outwards,  and  back^^::  j 
to  the  tympanic  walls. 

The  Incus,  or  anvil-shaped  bone,  possesses  a  hc-ij  r: : 
two  processes ;  on  the  anterior  surface  of  the  biiv  i^ « 
saddle-shaped  hollow  in  which  the  head  of  the  mall'^ui  l '., 
the  short  process  projects  almosi  horizontally  back^^i  := 
and  is  attached  by  a  ligament  to  the  posterior  w:.j  : 
the  tympanum;  the  long  process  extends  at  first  d->: 
wards  and  then  inwards,  to  end  in  a  rounded  pnjf  :t. :, 
named  o^  orbiculare,-  through  which  it  articulates  *iih  It 
stapes. 

The  StapcSf  or  stirrup-shaped  bone,  possesses  a  head ::  i 
neck,  a  base  and  two  crura ;  the  head  articulates  w.:b  .: 
OS  orbiculare  of  the  incus ;  from  the  constricted  neck  L. 
two  crura  curve  inwards  to  the  base,  which  is  attarLc: :, 
the  fenestra  ovalis.  The  joint  between  the  malice  -■ 
incus  is  diarthrodial  and  saddle-shaped,  and  the  art.  -• 
surfaces  are  enclosed  by.  a  capsular  ligament  TLc  j  -t 
between  the  incus  and  stapes  is  also  diarthrodial,  aru  .^ 
scsses  an  investing  capsular  ligament.  Toynbee  crd  I.  • 
inger  have  described  the  base  of  the  stapes  and  the  m:-::^ 
of  the  fenestra  ovalis  as  each  invested  by  hyaline  cartf  :-- 
Between  these  plates  elastic  fibres  extend  in  a  [l  lii  " 
manner,  and  the  intervals  between  them  are  occupie'i 
fluid  ;  the  joint  seems,  therefore,  a  modific^d  amphiartir  ^  - 
The  bones  arc  moved  on  each  other  at  these  joiuts  byj-i  > 
muscles.  The  t€7i$or  tt/mjxini  arises  from  the  apex  cf  t.- 
petrous  temporal,  and  the  cartilage  of  the  Eustachian  t: 
enters  the  tympanum  at  its  anterior  wall,  and  is  ir.iX' 
.into  the  malleus  near  the  root.  The  laxator  ti^r;  ^ 
muscle  arises  from  the  spine  of  the  sphenoid,  and  the  cir- 
tilag6  of  the  Eustachian  tube  enters  the  tympanum  thrc-iJ 
the  Glascrian  fissure,  and  is  inserted  into  the  neck  of  -• 
malleus.  The  stapedius  arises  within  the  pyramid,  ctt-^s 
tlie  tympanum  through  the  hole  at  its  apex,  and  is  iD^ncH 
into  the  neck  of  the  stapes.  The  tympanum  is  lined  jj  i 
mucous  membrane  continuous  with  that  of  the  Eustaib't: 
tube,  which  invests  the  tympanic  ossicles,  ligaraer^t?,  r  ^ 
muscles,  and  is  prolonged  backwards  so  as  to  hne  tie 
mastoid  air-sinuses.  The  epithelium  covering  this  r  -- 
brane,  where  it  lines  the  floor  and  the  adjacent  part  of  t.^* 
anterior,  posterior,  and  internal  walls,  consists  of  ci'i-'i 
columnar  cells;  but  the  epithelium  covering  the  rcof.  t^^- 
promontory,  tho  membrani  tympani,  and  the  t)up:  - 
ossicles,  is  tessellated.  In  the  sub-epithelial  connc::.'? 
tissue  th_e  blood  and  lymph  vessels  and  nerves  of  t-^ 
tympanum  ramify.  Kessel  has  recently  described  ia  '• 
certain  peculiar  bodies,  which  consist  of  a  central  t^-^^ 
hand  \rith  a  series  of  capsules,  possessing  a  fibrillar  st:-- 
ture,  arranged  concentrically  around  the  axis ;  the  func*.  3 
of  these  bodies  is  not  known. 

The  formation  of  the  auricle  and  external  meatus  is  ^  •• 
adapted  for  collecting  and  transmitting  sound-rihrs"  "^ 
inwards  to  the  middle  ear  and  labyrinth.  These  vibn*:  r? 
strike  the  membrana  tympani,  and  are  propagate<l  ^; '-' 
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chain  of  bones  acroes  the  tTmpanic  cavity  to  the  labyrinth. 
The  pressure  of  the  vibrations  on  the  tympanic  membrane 
forces  that  membrane  inwards,  so  that  its  inner  surface 
presses  on  the  handle  of  the  Q^alleus,  the  effect  of  which  is  to 
rotate  the  hanmier  about  its  axis;  but  by  the  ligamentous 
attachment  of  the  malleus  to  the  tympanic  walls  and  to  the 
incus,  and,  as  Helmholtz  has  shown,  by  the  interlocking  of 
cog-like  processes  connected  with  the  articular  surfaces  ai 
the  two  bones,  the  range  of  movement  is  so  limited  that  the 
pressure  on  the  malleus  ia  transmitted  through  the  incus 
upon  the  stapes,  which  presses,  therefore,  on  the  mem- 
brane of  the  fenestra  ovalis,  so  that  the  movements  of 
the  membrana  tympani  are  thus  transmitted  to  fluid  within 
the  labyrii}th.  The  tensor  t3rmpani  muscle  tightens  the 
tympanic  membrane  by  drawing  the  handle  of  the  malleus 
inwards,  and  still  further  adapts  the  structures  for  the 
transmission  of  sound-vibrations.  An  antagonistic  muscle, 
the  laxator  tympani,  has  also  been  described.  There  itf 
eome  difficulty  in  determining  the  action  of  the  stapedius, 
but  if,  as  is  probable,  it  draws  the  stapes  from  the  fenestra 
ovalis,  it  will  dimmish  the  pressure  of  the  chain  of  bones 
on  that  membrane. 

The  Interned  Ear,  named  the  Labyrinth,  from  its  com- 
plex construction,  is  the  part  of  the  auditory  apparatus  in 
which  the  nerve  of  hearing  is  distributed,  and  where  the 
peripheral  end-organs  are  situated  It  is  imbedded  in  the 
petrous  bone,  and  is  divided  into  three  parts,  viz.,  vestibule, 
(Semicircular  canals,  and  cochlea,  each  of  which  consists  of  an 
osseous  and  a  membranous  portion  (PL  XIX.  figs.  8, 9, 10). 

The  VettibtUe  lies  immediately  internal  to  the  tympanum, 
between  it  and  the  bottom  of  the  internal  auditory  meatus ; 
behind  it  are  the  semicircular  canals,  and  in  front  is  situated 
the  cochlea.  It  is  the  part  of  the  labyrinth  which  first 
appears  in  animals,  and  is  therefore  the  most  constant  part 
of  the  organ.  In  the  myxinoid  fishes  a  single  semicircular 
canal  is  superadded  to  the  vestibule,  in  the  lamprey  two 
canals,  but  in  other  fishes  and  in  the  higher  vertebrates  three 
canals  exist.  In  amphibia,  reptiles,  and  birds  the  cochlea 
13  small  and  rudimentary  in  comparison  with  its  develop- 
ment in  mammals.  The  osseous  vestibule  is  an  ovoid 
chamber  about  ^th  inch  in  diameter.  In  its  outer  or 
tympanic  wall  is  the  fenestra  ovalis  ;  in  its  inner  are  small 
auditory  foramina,  which  transmit  from  the  internal 
meatus  the  vestibular  branches  of  the  auditory  nerve ; 
behind  these  holes  ia  the  opening  of  a  minute  canal,  the 
nquediuUus  veHibuli ;  its  anterior 'wall  communicates  with 
the  scala  vestibuli  of  the  cochlea,  and  into  its  posterior 
wail  open  the  five  orifices  of  the  three  semicircular  canals. 

The  Semicircular  CanaU  are  named  superior,  posterior, 
and  external  The  superior  and  posterior  are  sometimes 
called  the  vertical  canals,  and  the  external  the  horizontal 
canal,  but,  as  Crum  Brown  has  shown,  the  superior  and 
posterior  lie  in  planes  equally  inclined  to  the  mesial  plane 
of  the  head,  and  the  external  is  in  a  plane  at  right  angles 
to  the  mesial  plane.  Further,  the  canals  in  the  two  ears 
have  definite  relations  to  each  other;  for  whilst  the  superior 
canal  of  each  ear  is  nearly  parallel  to  the  posterior  canal 
of  the  other,  the  external  canals  in  both  ears  lie  nearly 
•  n  the  same  plane.  The  canals  exe  bent,  forming  nearly 
§d3  of  a  circle,  and  would  have  had  six  openings  into 
the  vestibule  had  not  the  contiguous  ends  of  the  superior 
and  posterior  blended  together  to  open  by  a  common  orifice. 
The  opposite  end  of  each  of  these  canals  and  the  outer  end 
of  the  external  canal  dilate  close  to  the  vestibule  to  twice 
their  usual  diameter,  and  form  an  ampulla.  The  osseous 
vestibule  and  semicircular  canals  are  lined  by  a  periosteum 
invested  by  a  tessellated  endothelium,  and  cpntain  a  little 
fiuid,  the  'DerUymph,  In  this  fluid  the  membranous  laby- 
rmth  is  suspended. 

The  membranoua  vestibule  is  formed  of  two  small  sac- like 


dilatations,  the  waUs  of  which  are  directly  continuous  with 
each  other,  though  the  cavities  are  separated  by  an  inter* 
mediate  partition.  The  upper  and  posterior  dilatation, 
named  %Uricul\LS,  is  larger  than  the  lower  and  anterior, 
named  taceulus.  The  sacculus  is  continuous  with  the 
duetua  cochleai'u  of  the  membranous  cochlea,  and  both 
sacculus  and  utriculua  communicate  by  slender  tubes  with 
a  short  diverticulum  lodged  in  the  aqueductus  vestibuli,  to 
which  the  name  of  ductus  veitib%Ui  may  be  given.  The 
membranous  semicircular  canals  are  about  ^d  the  diameter 
of  the  osseous.  Their  walls  are  continuous  with  that  of 
the  utriculus,  and  they  open  by  five  orifices  into  it  Each 
has  an  ampulla  within  the  ampulla  of  the  osseous  canal. 
Both  the  sacculus  and  utriculua  are  in  places  attached  to 
the  periosteal  iimngs  of  the  osseous  vestibule,  and  delicate 
li^unentous  bands  connect  the 
membranous  semicircular  canals 
to  the  periosteal  lining  of  the 
tubes  in  which  they  are  con- 
tained. The  wall  of  the  mem- 
branous vestibule  and  canals  con- 
sists of  a  delicate  fibrous  mem- 
brane lined  by  a  tessellated  endo- 
thelium. The  inner  part  of  this 
membrane  has  a  vitreous  or  hya- 
line lustre,  and  gives  origin  in  the 
canals  to  short  papilla  which  pro- 
ject into  the  lumen.  The  mem- 
branous vestibule  and  canals  are 
distended  with  the  fluid  endo- 
lymph.  The  sacculus,  utriculus, 
and  ampullae  are  specially  modified 
in  connection  with  the  peripheral 
termination  of  the  vestibular 
branches  of  the  auditory  nerve. 
The  membranous  wall  forms  m 
each  of  these  dilatations  a  project- 
ing ridge,  the  crista  acoustica,  to 
which  calcareous  particles,  the 
otoliths,  which  may  be  either  amorphous  or  crystalline, 
are  adherent  The  endothehal  investment  of  the  crista 
is  elongated  into  columnar  cells,  and  intercalated  between 
them  are  fusiform  cells,  the  auditory  cells,  each  of  which,  as 
Schultze  and  other  observers  have  described,  possesses  a 
peripheral  and  a  central  process.  The  peripheral  process 
projects  beyond  the  plane  of  the  free  surface  of  the  endo* 
thelium  into  the  endolymph  as  the  auditory  haxr,  whilst 
the  central  process  extends  into  the  sub-endothelial  tissue, 
where  the  nerve  plexus  belonging  to  the  terminal  branches 
of  the  auditory  nerve  ramifies,  and  with  which  it  is  probably 
continuous.  These  auditory  cells  are,  therefore,  the  peri 
pheral  end-organs  of  the  vestibular  branches  of  the  auditory 
nerve,  and  th^  general  arrangement  is  not  unlike  that  of 
the  olfactory  cells  of  the  nose. 

The  Cochlea  is  by  far  the  most  complex  part  of  the 
labyrintL  It  is  about 
^th  inch  long,  and 
shaped  like  the  sheU 
of  a  common  snail; 
its  base  lies  near  the 
internal  meatus,  and 
its  apex  is  directed 
outwarda  The  osse- 
ous cochlea  is  a  tube 

wound  spirally  two  Fio.  89^— ntagnm  of  th9  mnsbmou  l&bTTfntlL 
and  a  hall  times  round     recctiiu»;  u.  utrtcoin»;  rf».  dacioi  teMibsiii 

a     central      pillar    or      so.  •emldrculir  CAoeia.    {4/ter  Waldeyer.) 

Tnodiolus.  Both  the  pillar  and  the  tube  diminish  rapidly 
in  diameter  from  the  base  to  the  apex  of  the  cochlea. 
The  tube  is  imperfectly  divided  into  two  passages  by  a 


FiO  81.— <!;,  eoluisntr  relli 
covertnff  the  cruta  acovttica 
p,  ^rlpberaU  and  e.  ceoru 
proceeaet  of  aadltcry  cfMs. 
n  nerre  flbm  a  iAfitr  Rud 
tnfftr.} 
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plate  of  bone,  the  osseoits  spiral  lamina,  which,  springing 
from  the  modiolus,  winds  spirally  around  it,  and  projects 
into  the  tube.  AVbeu  the  membranous  cochlea  is  in  its 
place  the  division  is  completed  by  a  membrane,  the  mem- 
branous spiral  lamina;  or  basilar  membrane^  which  bridges 
across  the  interval  between  the  free  edge  of  the  osseous 
spiral  lamina  and  the  outer  wall  of  the  tube,  to  which 
it  ii  attached  by  the  spiral  cochlear  ligament  These 
{massages  are  called  scala  tympani  and  scala  vestibuli. 
But  another  m^embrane,  the  membrane  of  Reissner,  also 
arises  from  a  denticulated  spiral  crest,  limbus  or  crista 
spiralis,  attached  to  the  vestibular  border  of  the  free  edge 
of  the  osseous  spiral  lamina,  and  extends  to  the  spiral  liga- 
ment at  the  outer  wall  of  the  tube,  on  the  vestibular  aspect 
of  the  basilar  membrane,  so  as  to  enclose  a  passage  between 
it  and  the  basilar  membrane,  called  scala  intermedia  or 
ductus  cochlearis.  The  membrane  of  Reissner  is  formed 
of  delicate  vascular  connectivis  tissue,  with  an  endothelial 


Pio. 83— Trantv^rse  aectlon  throuKh  the  tube  of  the  cochlen.  in,  modlolui;  0. 
outer  wall  of  cochlea;  SV,  icala  veailbull;  ST,  tcala  tympani;  DC.  duciua 
cofh!6Mls;  fuR.  n>t?mbrane  of  RrJ^sner;  bm,  baailar  inembrone;  ck  crUf* 
•piiaiis;  1^  spiral  ligament ;  $g,  aptral  ganglion  ol  auditory  nerve;  o<,  organ  of 
of  Cora  - 

layer  on  each  of  its  two  surfaces.  The  scala  tympani  or 
lower  passage,  widest  at  the  base  of  the  cochlea,  begins  at 
the  inner  wall  of  the  tympanum,  into  which  it  would  have 
opened  through  the  fenestra  rotunda,  had  not  the  fenestra 
been  closed  up  by  a  membrane.  The  scala  vestibuli  or 
upper  passage,  also  widest  at  the  base,  communicates  with 
the  cavity  of  the  osseous  vestibule.  At  the  apex  of  the 
cochlea  these  two  scalae  communicate  with  each  other 
through  a  small  hole/the  helicotrema.  As  the  scala  vestibuli 
opens  into  the  osseous  vestibule,  the  perilymph  is  continued 
into  it,  aud  through  the  helicotrema  into  the  scala  tympani. 
The  ductus  cochlearis  is  the  membranous  cochlea,  and  its 
*valls  are  formed  of  the  basilar  membrane  next  the  scala 
tympani,  of  the  membrane  of  Koissuer  next  the  scala 
vesnibuli,  and  of  the  spiral  ligament  next  the  wall  of  the 
cochlea,  which  connects  the  two  membranes  together.  It 
follows  the  spiral  windings  of  the  cochlea,  terminates  at  the 
apex  of  the  spiral  in  a  closed  end,  whilst  at  the  base  it 
communicates  with  the  sacculus  of  the  membranous  vesti- 
bule by  a  slender  tube,  the  canalis  reuriiens  ;  hence  the 
membranous  cochlea  contains  endolymph.  The  termina- 
tion of  the  cochlear  branches  of  the  auditor}'  nerve  and  the 
fcTrangement  of   the  peripheral'  end-organs   in  relation  to 


them  are  to  be  looked  for  in  the  basilar  roembraneu  TLe^e 
parts  have  been  repeatedly  investigated  and  described  la 
elaborate  monographs,  the  titles  of  which  are  given  as  an 
appendix  to  Waldeyer's  article  on  the  cochlea  in  Strieker  s 
llandbuck  der  Lehre  von  den  Getp^en^  Leipsic,  1872.  Tls 
general  results  only  of  these  investigations  will  be  gi>cn 
here,  and  the  original  memoirs  may  be  refored  to  f^: 
further  details. 

On  the  surface  of  the  basilar  membrane  directed  to  tb- 
ductus  cochlearis  a  remarkable  arrangement  of  cells  exi^t.^ 
which  presents  an  appearance  that  has  been' compared  with 
the  key-board  of  a  pianoforte,  and  has  been  named  the  ory-a 
q/CorCi  ;  it  consists  of  the  foUowing  parts: — Some  of  tbc^e 
cells,  distinguished  by  their  elongated  curved  form,  a  •. 
arranged  in  two  groups,  an  inner  and  an  outer.  The  c€i 
of  the  inner  group  rest  by  a  broad  foot  on  the  inner  part  <  f 
the  basilar  membrane,  close  to  its  attachment  to  the  sfcrd 
lamina,  project  obliquely  forwards  and  outwards,  sli 
expand  into  a  dilated  head  :  the  cells  of  the  outer  gr  >!:: 
also  rest  by  a  broad  foot  on  the  same  membrane,  incIiL^ 
forwards  and  inwards,  and  fit  into  a  depression  in  the  hezid 
of  the  cells  of  the  inner  group  :  these  two  gTt)ups  of  ctLj 
form  the  rods  ot  pillars  ofCorti,  and  by  their  juxtapositivL 
arch  over  an  excessively  minute  canid  enclosed  betwie:. 
them  and  the  basilar  membrane,  which  may  be  named  ih^ 
canal  of  Corti,  The  inner  rods  are,  however,  more  nvmert.-s 
than  the  outer,  and  Pntchard  has  shown  that  the  r^jt 
increase  in  length  from  the  base  to  the  apex  of  the  cccli^ex 
Immediately  internal  and  almost  parallel  to  the  innergrc  .7 
of  these  rods,  and  adjacent  therefore  to  the  crista  spiral i, 
is  a  row  of  compressed  conical  cells,  which  p>osse8S  at  thtL- 
anterior  ends  short  stiff  hair-like  processes^  they  are  u.e 
inner  hair  cells  of  Deiters.  Immediately  external  aii 
almost  paralleL  to-the  outer  group  of  rods  are  four  or  £vc 
rowaof  hair  cells,  the  outer  hair  cells,  which  are  attacLri 
by  their  bases  to  the  basilar  megibrane,  whilst  from  iLo 
opposite  extremity  a  brush  of  hairs  projects  through  :h* 
reticular  membrane.  The  outer  hair  cells  are,  according  to 
Waldeyer,  relatively  of  large  size  in  man.  The  rtti-ulir 
membrane  of  Kollikcr  is  a  delicate  framework  perforated 
SV  wH 


Fig  M  -^Vertical  tranaTcntr  section  throoRh  tbe  bulltr  Oi«nbf»l»e  a»>1  or  fa*  cf 
C'iti  ^m.  CK  tt.  Ac.  aa  In  fig.  83;  i,  inner  hair  eell;'^,  tn»er,  and  c.  cJat 
rod  of  Curti;  o,  outer  hair  cella;  fp.  iupporting  cells;  ca,  cocklear  sere p .  «c 
ranal  of  Corti;  rm,  reUcuIar  membrane;  014  roembraaa  tectorift.    lA*ip*i 

from  WahU]/tT.)  ' 

by  rounded  holes.  It  extends  parallel  to  the  basilar  teens 
brane  from  the  inner  rods  of  Corti  to  the  external  rt>A  cf 
outer  hair  cells,  and  through  the  holes  in  it  the  hairs  of  th* 
latter  project.  It  obviously  acts  as  a  support  for  tie 
anterior  ends  of  these  cells,  and  binds  together  -  iLt^ 
important  elements  of  the  organ  of  Corti  The  interr&l 
between  the  outer  hair  cells  and  the  spiral  ligament  :& 
occupied  by  cells  of  a  more  or  less  columnar  form,  the 
supporting  cells  of  Hensen.     Covering  over  the  organ  gC 
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Corti,  and  aeparating  it  from  the  endoLymph  of  the  ductus 
cochleariSy  is  the  memlfraina  teetana,  which  springs  from 
the  crista  spiralis  dose  to  the  attachment  of  the  membrane 
of  Reissner,  passes  outwards  superficial  to  the  membrana 
reticularis,  and  ends  externally  at  the  spiral  ligament. 

The  origin,  course,  and  distribution  of  the  auditory  nerre 
in  the  labyrinth  will  now  be  considered.  The  auditoiy 
nenre  is  the  partio  mollis  o£  the  siventh  cranial  nerve.  It 
appears  at  the  base  of  the  brain  at  the  lower  border  of  the 
pons  Varolii  Traced  to  its  origin  its  roots  wind  round  the 
restiform  body  to  the  floor  of  the  4th  ventricle,  where  they 
form  the  stri»  acousticss,  and  sink  into  the  grey  matter  of 
the  floor.  Some  of  the  fibres  arise  from  an  inner,  others 
from  an  anterior  collection  of  nerv^  cells,  whilst  others  sgain 
are^  connected  with  the  cells  in  the  restiform  body,  and 
probably  with  the  flocculus  of  thd  esKebollam.  Where  the 
nerve  emerges  at  the  bwer  border  of  the  pons  it  contains 
a  cluster  of  nerve  cells.  The  auditoiy  nerve  passes  dowft 
the  internal  meatus,  and  divides  into  a  vestibular  and  a 
cochlear  divirion.  The  vaitibtilcar  division  enters  the  vesti- 
bule, and  divides- into  five  branches  for  the  sacculus,  utricu- 
lus,  and  three  ampulls  of  the  membranous  semicircular 
canals.  T^h  branch  enters  a  crista  aooustica  and  forms  a 
plexus,  in  the  meshes  of  which  nerve  oells  are  imbedded. 
From  this  plexus  fine  non-medullated  fibres  arise,  which 
enter  Uie  lay^  of  cells  oh  tfaa  snrface  of  tha  crista,  where 
they  anastomose  and  form  «  very  delicate  plexus,  from 
^Imk  fibres  spring  that  in  all  probability  join  the  central 
processes  of  the  auditory  cells. 

The  eochUar  division  enters  a  canal  in  the  axis  of  the 
modiolus,  and  gives  off  lateral  branches,  which  pass  into 
the  canals  situated  in  the  osseous  spiral  lamina.  Here  they 
radiate  outwards  to  the  membranous  spiral  lamina,  and 
have  connected  with  them  collections  of  nerve  ceUs  forming 
the  spiral  ganglion.  Beyond  the  eanglion  they  form  a  fiat 
plexiform  expansion,  from  which  delicate  neryes  pass 
through  a  gap  in  the  edge  of  the  osseous  lamina  into  the 
organ  of  CortL  In  this  organ  the  nerves,  as  Gottstein  and 
Waldeyer  have  described,  are  arranged  in  two  groups  of 
fibres ;  the  inner  grou{^  become  continuous  with  the  deep 
end  of  the  inner  hair  cells ;  the  outer  group  pass  across 
the  canal  of  Corti  and  end  in  the  outer  l^ir  cells.  Hence 
these  cells  are  the  peripheral  end-organs  of  the  coohlear 
branch  of  the  auditory  nerve,  or  the  audUory  cells  of  the 
cochlea. 

The  perilymph  of  the  labyrinth  is  set  in  vibration  by  the 
movemento  of  the  tympanic  ossicles  and  the  fenestra  ovalis; 
motion  is  thus  communicated  to  the  membranous  labyrinth 
and  the  endolymph  which  it  contains.  The  auditory  hairs 
and  cells  would  tiius  be  set  in  motioiiy  and  the  Festibular 
branches  of  the  auditory  nerve  would  be  stimulated  to  con- 
duct sound-impulses  to  the  brain.  The  movemento  of  the 
perilymph  in  the  scala  tympani  and  of  the  endolymph  in 
the  ductus  oochlearis  wotdd  set  in  vibration  the  basilarmem- 
brane,  and  the  auditory  c^  resting,  on  it,  by  which-  the 
cochlear  branches  of  the  auditory  nerve  would  be  stamnlatod 
to  conduct  sound-impulses  to  the  brain.  It  has  been  oustom- 
arj  for  physiologists  to  regard  the  vestibule  as  the  part  of 
the  labyrinth  by  which  sound  or  msre  noise  is  determined; 
the  codilea,  as  the  part  which  detiatmines  variations  and 
degffees  of  sound,-  as  musical  notes  or  harmony;  the  semi- 
circular canals,  as  determining  the  directions  from  which 
sound  proceeds.  But  within  the  last  two  years  experimento 
and  argumento  have  be^  ad^nced  almost  si&xdtaneously 
by  Cnim  Brown  and  Mach  in  favour  of  the  view  that  the 
semicircular  canals  act  as  periphend  end-organs  for  the  sense 
of  rotation,  by  which  sense  the  axis  about  which  rotetion 
of  the  head  tekes  place,  ths  direction  of  that  rotation,  and 
Its  rate,  are  determined. 

In  the  account  of  the  development  of  the  skeleton,  p. 


831,  it  was  stated  that  the  external  meatus,  tympanum,  Dtrtlop 
and  Eustachian  tube  are  the  remains  of  the  first  branchial  n«atQ| 
cleft  of  the  embryo,  that  the  tympanic  ossicles  are  formed  *^* 
in  the  first  and  second  visceral  arches,  and  that  the  petrous 
bone  is  ossified  in  the  cartilaginous  basis  cranii  The 
membranous  labyrinth  apparently  arises  as  an  invagination 
of  the  integument  at  the  upper  end  of  the  second  branchial 
cleft  The  invaginated  fold  then  closes  in  to  form  a  shut 
sac,  the  primary  auditory  vesicle.  Out  of  this  vesicle  the 
three  divisions  of  the  labyrinth  are  successively  produced^ 
and  become  enclosed  by' the  petrous  cartilage,  which  when 
ossified  forms  the  osseous  labyiinth.  The  epidermal  invest- 
ment of  the  invaginated  tegumentaiy  sac  becomes  trans- 
formed into  the  special  cell  structures  within  the  mem- 
branous labyrinth,  and  the  sub-epidenAal  connective  tissue 
forms  ite  fibrous  walL  The  cochlear  and  vestibular  nerves 
form  at  the  sam«  time  as  the  labyrinth,  and  become 
conj^ected  through  the  trunk  of  the  auditonr  nerve  with  tha 
brain. 

The  Tongue,  situated'  en  the  floor  of  the  cavity  of  the  Tongne. 
mouth,  is  the  chief  organ  provided  for  the  exdtetion  of 
the  special  sense  of  ttfste,  but  the  under  surface  of  the  soft 
palate  participates  to  some  extent  in  this  property.  The 
tongue  is  also  highly  endowed  with  the  sense  of  touch. 
The  structures  concerned  in  the  excitetion  of  taste  and 
touch  are  situated  in  the  mucous  membrane  which  envelopea 
the  tongue.  The  tongue  is  also  a  muscular  organ,  and 
plays  an  important  part  in  articulation,  mastication,  and 
deglutition.  Ito  shape  is  flattened  from  above  downwards, 
so  that  it  presente  an  upper  surface  or  dorsum  and  a  lower 
surface.  Ite  posterior'  part  is  broad,  forms  the  base  or  root 
of  the  organ,  and  is  atteched  to  the  hydid  bone.  Ito  ante- 
rior extremity  or  tip  is  more  or  less  pointed,  and  ito  lateral 
margins  or  sides  are  rounded. 

The  muscles  connected,  with  the  tongue  are  arranged  in 
pairs,  and  form  three  distinct  groups,  vi2.,  accessory,  extrin- 
sic, and  intrinsic  muscles.  The  accessory  muscles  are  the 
stylo-hyoid,  digastric,  mylo-hyoid,  genio^-hyoid,  omo-hyoid, 
stemo-hyoid,  and  thyro-hyoid,  abready  referred  to  on  psft 
336,  which  act  upon  the  hyoid  bone,  and  thus  indirecUy  are 
concerned  in  the  movemento  of  the  tongue.  The  extrinsic 
muscles  pass,  from  adjacent  parts  into  the  substance  of  the 
tongue,  and  are  as  follows : — ^llie  stylo-glossus  arises  from 
tha  tip  of  the  styloid  process  and  the  stylormaxillary  liga* 
ment ;  it  runs  f orwsurds  along  the  side  of  the  tongue  to  the  . 
tip.  The  hyo-glossus  it  divided  into  three  parts ;  a,  basi- 
gloss'us,  vhicb  arisen  from  the  body  of  the  hyoid ;  b,  cerato- 
gloesus,  from  the  great  comu  of  the  hyoid;  c,  diondro- 
glossus,  from  the  smalLcomu  of  the  hyoid.  The  fibrea 
from  these  origins  ascend  into  the  side  of  the  tongue.  The 
genio-hyo-glossus  arises  from  the  upper  tubercle  of  the 
symphysis  of  the  lower  jaw,  ito  fibres  radiate  into  th^  sub- 
stance of  the  tongue  along  ito  whole  lepgth  from  base  to 
tip ;  this  muscle  is  separated  from  the  corresponding  muscle 
of  th^  opposite  half  of  the  tongue  by  a  ihesial  septum  of 
fibrous  tissue.  The  palato-glossus  arises  in  the  substence  of 
the  soft  palate,  and  descend  to  the  tongue  in  the  anterior 
pillar  of  the  fauces  The  inirinsie  muscles  lie  in  the  sub- 
stance of  the  tongue  itself,  and  are  as  follows  : — The  lingua- 
lis  superior  (noto-glossus),  coiisisting  of  longitudinal  fibres, 
which  extend  from  the  base  to  the  tip  beneath  the  mucous 
membrane  of  the  dorsum ;  the  linguahs  inferior,  consisting 
oi  longitudinal  fibres,  whidi  extend  from  the  base  to  the  tip 
along  the  under  surface  between  the  hyo-glossus  and  genio- 
byo-glossus;  transverse  .muscular  fibres,  which  spring  from 
the  mesial  fibrous  septum  and  curve  outwards  and  upwarda 
to  the  sides  of  the  tongue ;  vertical  fibres,  which  pass  through 
the  substence  of  the  tongue  front  the  doreum  to  the  undes 
BurfacsL    The  extrinsic  and  iatriiktdc  muscles  can  not  onL^ 
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move  the  entire  tpDgne  within  the  cavity  of  the  mouth, 
protrude  it  between  the  lips,  and  again  retract  it,  but  can 
modify  its  form ;  thus  the  dorsum  can  be  flattened,  made 
convex  or  concave,  the  margins  can  be  raised  or  depressed, 
and  the  tip  elevated  or  depressed. 

The  mucous  membrane  of  the  tongue  forms  a  part  of  the 
general  mucous 'lining  of  the  mouth;  it  covers  the  dorsum, 
tip,  sides,  and  under  surface;  is  reflected  from  the  under 
surface  to  the  floor  of  the  mouth,  where  it  forms  theyV-cmum 
or  bridle  of  the  tongue,  and  is  reflected  also  from  the  base 
to  the  epiglottis  as  the  frcena  of  the  epiglottis,  as  well  as 
over  the  tonsils  and  anterior  palatine  pillars.  This  mem- 
brane has  its  free  surface  elevated  into  multitudes  of  flne 
processes,  called  the  papilla  of  the  tongue,  some  of  which 
are  simple,  others  compound.  The  simple  papUlcB  are 
situated  on  the  back  part  of  the  dorsum  and  the  undier  sur- 
face of  the  mucous  membrane,  as  well  as  scattered  between 
the  compound  papillae;  they  are  simple  conical  elevations 
■of  the  membrane.  The  compound  papillce  are  arranged  in 
three  groups,  nafaied  filiform,  fungiform,  and  circum vallate 
papillae.  The  filiform  papilke,  elongated  and  thread-like, 
are  the  smallest  and  most  numerous,  and  cover  the  docsum 
in. front  of  the  circumvallate  papillae.  •'Diq  fungiform  or 
club-shaped  are  scattered  over  the  antenor-  and  middle 
parts  of  the  dorsum,  and  at  the  tip  and  sides.  The 
circumvallate  papULce,  seven  to  twelve  in  number,  form  a 
V-shaped  figure  on  the  dorsum  towards  its  base  ;  a  depres- 
sion in  the  mucous  membrane,  called  foramen  cacum, 
marks  the  apex  of  the  V.  These  are  the  largest  papiU© , 
each  is  sunk  in  a  vallum  or  trench-like  depression  of  the 
mucous  membrane,  which  isolates  it  from  the  surrounding 
surface.  The  compound  character  of  these  papillaa  is  due 
to  each  having  projectmg  from  it  numerous  small  secondary 
papillae.  The  epithelial  covering  of  the  filiform  papillae  is 
characterised  by  the  peculiar  modification  which  the  tessel- 
lated epithelium  of  the  mouth  has  undergone;  the  cells 
have  become  ccmified  and  elongated  into  dense,  imbricated 
brush-like  processes.  In  the  camivcra  the  epiihehum  is  so 
hardened  as  to  form  sharp  spines,  with  the  points  turned 
backwtfrds,  which  give  to  the  tongues  of  these  animals  a 
rough  prickly  character.  In  the  fungiform  and  circumval- 
late papillae  the  inequalities  between  the  secondary  papUlfc, 
which  project  from  them,  are  filled  up  by  the  tessellated 
epithelium,  so  that  the  surface  of  the  compound  papillae 
has  a  smooth  appearance.     Both  the  simple  and  compound 
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papillae  are  highly  vascular;  the  lingual  artery  not  only 
supplies  the  muscular  substance  of  3ie  tongue,  but  gives 
off  fine  branches  to  the  mucous  membrane.  These  branches 
end  in  capillaries,  which  form  simple  loops  in  the  simple 
papillae,  but  in  the  compound  papiUie  the  capillanes  are  so 
multiplied  that  each  secondary  papilla  has  a  capillary  loop 
within  it.  The  tongue  is  provided  with  several  nerves. 
The  hypo-glossal  nerve  supplies  its  muscular  struaure,  but 


the  inferior  lingualis  apparently  receLves  a  brandi  from  tSe 
chorda  t3rmpani  of  the  facial     The  lingual  branch  of  xia 
fifth  \s  distributed  to  the  mucous  membrane  of  the  antena! 
two-thirds  of  the  tongue :  it  breaks  up  into  minute  hruiciei, 
which  ,«nter  the  fungiform  and  filiform  papille,  but  tLcii 
exact  mode  of  termination  has  not  been  precisely  sscertaiiied, 
though  end-bulbe  and  gustatory  bodies  are  said  to  have 
been  seen  in  connection  with  some  of  the  tenninal  hr&Ddea 
The  glossal  branch  of  the  glosso-pharyngeal  is  disthbutd 
to  the  mucous  membrane  of  the  root  of  the  tongue  L&d  cf 
the  circumvallate  papiUae.   .  In  connection  with  its  tsnninal 
branches  peculiar  flask-shaped  organs,  called  ^kjCo^^  i-^ci 
or  bodies,  have  reeently  been  described  by  Lov^  Sch^^.H 
and  Engelmann,  in  the  sides  of  the  drcumVallate  papiL^. 
These  have  been  found  m  large  numbers  in  lam&Latec 
folds  of  the  mucous  membrane  of  the  posterior  pen  cf  tii^ 
side  of  the  rabbit's  tongue,  which  folds  may  appropriit<r:7 
therefore  be  called  gu^atofy  lafiulUx,     When  sectLoCi  ira 
made  through  one  of  these  folds,  or  through  a  circu2iv&:. 
late  p&pilla  and  the  trench  which  surrounds  it,  mmerou 
flask  shaped  gustatoiy  bulbs  may  be  seen 
in  the  epitheliuna,  which  covers  the  aide 
of  the  papilla  and  the   opposite  sid^  of 
the  trench.     The  bottom  of  each  flask  is 
next  the  eub-epithelial  tissife,  whilst  its 
short  neck  opens  on  the  surface  by  a 
mouth,  the  gustatory  pore  ;  similar  bodies, 
though  in  much  smaller  numbers,   have 
also  been  seen  in  the  fungiform  papillse. 
Each  gustatory  body  consists  of  twodiffe-  ^^  ^_^  j^,^^^ 
rent  forms  of  cells,  named  covering  cells    eo*«iBg  cti  .; » 
and  gustatory  cells.     The  covering  cells    JSSSy  £:^»5 
are  cloDgated,  nucleated  spindles;  which,    '^  "f^J^*!.'ii" 
arranged  m  layers,  form  the  envelope  ox 
each  gustatory  bulb,  and  reach  from  the  bottom  to  tie 
mouth   of  the  flask;  they  enclose  the   gustatory  ct-i 
The  gustatory  cells  are  attenuated,  hoinogCDeous,  a:^i 
highly  refractile  cells,  which  possess  an  elliptical  nuclatoi 
body  with  two  processes,  a  central  and  peripheral    T:c5c 
cells  occupy  the  axis  of  the  gustatory  bulb.    The  pen- 
pheral  process,  broader  than  the  central,  sometimes  ci^i 
in   a  short  hair-like  tip,   which  almost   reaches  tic  c-* 
tatory  pore;  the  ccntnd  process  extends   to  .the  ba.^  ^^ 
the  flask,  and  often  divides  into  small  branches.    1^' 
process  is  varicose,   and   not  unlike  tbe  axial  cyLi>-- 
of  a  nerve'  fibre.     The  branches  of  the  glosso-pharrnre-i 
nerve,  which  are  distributed  to  thcr  back  of  the  toir:?. 
enter  the  circumvallate  papillse,  and  form  a  minute  p Ici^ 
irith  groups  t)f  nerve  cells  interspersed  in  it,  from  ^iui-. 
bundles  both  of  medullated  and  non>medullated  fibres^  p^ 
to  the  basis  of  the  gustatory  bulbs ;  and  it  is  believed  tni'. 
the  finest  non-medullated  fibres  are  contiiiuons  vitb  ihe 
peripheral  processes  of  the  gustatory  cells,  which  are  tiie-c 
fore  regarded  as  the  peripheral  end-organs  of  the  nerre  c 
taste,  and  by  the  excitation  of  these  bodies  gusutive  u 
taste  sensations  are  produced.     As  the  glasso-pbanT.:^ 
is  the  nerve  distributed.^to  the  drcumvall^  papilla,  ^ij^-' 
these  gustatory  bulbs  ,»re  especially  found,  it  is  tbert'vrc 
the  special  nerve  of  taste ,  but  as  these  bulbs  have  j^^^ 
been  sparingly  seen  in  the  other  papillse,  where  the  iiip-^ 
nerve  is  distributed,  that  nerve  probably  acta  in  a  ^^- 
degree  as  a  nerve  of  tast«  though  its  special  funcu:3 1: 
undoubtedly  that  of  a  nerve  of  touch.     The  gustit.rT 
bulbs  are  not  penetrated  by  bloo^-vessds,  but,  as  Fig  -* 
shows,   the    vascular   subepithelial   tissue   is  prolcni^^ 
upwards  along  the  sides  of  the  bulbs  almost  as  far  as  tic 
plane  of  the    gustatory  pore.     Key,   Beale,  and   c*^^^' 
observers    have    described    special    modifications  of  ^-< 
epithebum  in  connection  with  the  terminations  of  thep^= ' 
tory  nerves  m  Che   fro«.     The  mucous  membrane  0/  ^ 
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tongue  contairiB  numerous  small  tubular  or  branched 
glauds,  iDore  especially  on  the  dorsum  Dear  ks  root,  which 
Fccrete  mucus.  Depressions  also  occur  in  this  part  of  the 
mucous  membraue,  around  the  walli  of  which  groups  of 
lymphoid  cells  arer  collected  in  the  sub-epithelial  connective 
tissue,  which  have  an  arrangement  closely  resembling  the 
structure  of  the  adjacent  tonsils,  and  form  an  example  of 
adenoid  tissue. 

* 

The  Skin,  orjntegument,  invests  the  entire  outer  surface 
of  the  body,  and  contains  structures  by  the  excitation  of 
which  the  properties  of  things  are  determined  by  the  sense 
of  touch.  The  skin  also  contains  accessory  structures,  as 
the  nails,  hairs,  sebaceous  glands,  and  sweat  glands.  The 
skin  consists  of  a^on-vascuJar  cuticle  or  epidermis,  and  of 
a  vascular  and  sensitive  corium,  or  cutis  vera. 

The  Cuticle,  EpicUrmU,  or  scarf  skin,  forms  the  outer, 
covering  of  the  skin,  and  protects  the  cutis.  It  is  a 
laminated  structure,  and  consists  of  numerous  layers  of 
cells  superimposed  on  each  other.  As  these  ^ells  cover 
a  free  surface  exposed  to  the  air,  they  belong  to  the  epithe- 
lium group.  The  thickness  of  the  cuticle  varies  in  diffe* 
rent  localities  from  j\jth  to  ^f^th  iiich  ;  where  the  skin 
is  frequently  exposed  to  pt^essure,  as  in  the  soles  of  the 
'  feet,  the  cuticle  is  the  thickest  and  hardest ;  and  the 
hands  of  those  accustomed  to  manual  labour  have  a  hard 
and  horny  cuticle.  The  increase  in  thickness  in  these 
localities  is  for  the  purpose  of  protecting  the  highly  sensi- 
tive cutis  from  injury.  The  outer  surface  of  the  cuticle  in 
many  parts  of  the  body,  especially  the  palm  of  the  hand  and 
the  fingers, "is  marked  by  ridges  and  furrows  ;  the  ridges 
indicate  the  position  and  arrangement  of  the  papillseof  the 
cutis,  whilst  the  furrows  are  due  to  the  sinkiiig  of  the 
cuticle  into  the  spaces  between  the  rows  of  papille.  The 
mouths  of  the  sweat  glands  open  on  the  surface  of  these 
nd^es.  The  cuticle  is  divided  into  two  strata.  The  super- 
ndathomy  stratum  consists  of  layers  of  flat,  polygonal  sciaJes 
like. a  tessellated  epithelium ;  the  cells  in  the  superimposed 
layers  firmly  adhere  to  each  other  by  tlieir  surfaces,  and  in 
vertical  sections^ this  stratum  presents  a  fibrous  appearance ; 
,but  the  cells  may  be  readily  isolated  by  digestion  in  a  caustic 
alkalL  The  dteper  or  mucous  stratum,  or  rete  Malpi(/hii, 
lies  next  the  cutis,  and  closely  follows  the  undulations  of 
its  papillary  surface.  The  cells  forming  the  layer  next  the 
cutis  are  columnar  in  shape,  those  in  the  layers  immediately 
succeeding  are  rounded  or  cubical,  whilst  those  next  m 
order  are  ^lygonal,  and  hot  unfrequently  possess  pointed 
))rocesses  or  prickles  projecting  from  them,  hence  the 
name. />ncX7fce/^,  employed  by  Schultze.  The  cells  which 
lie  next  the  horny  stratum  assume  the  scale-like  form.  It 
is  in  the  cells  of  the  mucous  stratum  that  the  colouring 
matter  of  the  skin  is  found,  which  in  the  fair  races  of  men 
forms  the  isolated  coloured  spots  called  freckles  and  moles, 
but  in  the  dark  races  the  pigment  granules  are  uniformly 
distributed  through  the  cell*  of  this  stratum.  The  sliper- 
ficial  cells  of  the  homy  stratum  of  the  cuticle  are  continually 
being  shed,  so  that  the  cells  of  the  deeper  layers  gradually 
approach  the  surface,  and  new  c^lls  are  continually  being 
formed  in  the  deeper  pa|t  of  the  rete  Malpighii.  llie 
cuticle  is  closely  adherent  to  the  cutis  in  the  healthy  living 
skin,  but  on  the  application  of  ft  blister,  or  when  putrefac- 
tion sets  in  after  death,  it  separates  from  it. 

The  Cutis  vera. — When  the  cuticle  is  removed  the  surface 
of  the  cutis  is  seen  to  be  studded  with  multitudes  of  minute 
elevations,  the  papillae  of  the  skin.  These  papillae  ace 
either  simple  conical  structures,  or  compound  with  two  or 
three  branches.  They  are  largest  in  the  palm  and  sole, 
being  from  t^t^^^  to  ^f^th  of  an  inch  high,  and  are  arranged 
in  ridges,  but  more*  usually  they  are  much  shorter  and 
irregularly  distributed.     The  cutis  is  formed  of  connec- 
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tive  tissue,  in  which  stellate  connective  tissue  corpusclesi 
and  elastic  fibres  are  abundant     The  deeper  surface  of  the 

connective  tis- 

sueof  thecutis       .  .,     _     ..^    v^^,   .  .^<,  -^v-. *     -  -  -. 
is  reticulated,      >'  '"'■'   '  ■ '  ':■  T^^5^J^i?^5^i:t^';i^  >^ 
and  is  continu-  , , .    ^.r^§SSS^^£^^^S-S* 

ous  with  the 
bundles  of  con- 
nective tissue 
that  form  the 

areolar  subcu-    ^'-iiv  y  i^f  .tf>'4>v-^,^x;'ii   i\uhir^y.  *ftr  v  * 
taneous  tissue.      '  -«  ^  ^  »-^  -^    -  ^-^^  op^*: '  i>^  i  ^^  ^ . , .  :^  ^  « u 

In  the  papillae 

themselves  the  n  l^H  V^is^^S^seoSl  'n-  S  >  J o 
fibres  of  the 
connective  tis- 
sue are  not' so 
weU  marked, 
and  the  surface 
of  the  papillae 
possesses  mord^ 
*of  a  homoge- 
neous aspect, 
which  gives 
rise  to  the  ap- 
pearance de- 
scribed as  a 
basement 
membrane. 
The  cutis  i 
highly  vascu- 
lar ;  the  small  arteries  which  go  to  the  skin  give  off  branches 
to  the  lobules  of  fat  in  the  subcutaneous  tissue,  then  ^ne- 
trate  the  cutis,  and  form  a  plexus  from  which  capillaries 
arise,  which  enter  the  papillas,  and  form  vascular  loops  within 
them.  The  lymphatic  vessels  of  the  skin  are  numerous  -, 
they  form  a  plexus  in  the  cutis,  which  lies  beneath  the 
vascular  plexus,  forms,  as  Neumann's  injections  show,  a 
network  around  both  the  sebaceous  and  sweat  glands,  and 
gives  off  capillary  loops  into  ^the  papillae.  The  nerves  of 
the  skin  are  the  cutaneous  branches  both  of  the  spinal  and 
of  certain  of  the  cranial  nerves,  the  origin  and  distribution 
of  which  have  already  been  described.  They  run  through 
the  subcutaneous  tissue,  and  enter  the  deep  surface  of  the 
cutis,  where  they  divide  into  branches.  As  these  pass  Nervet  oC 
towards  the  papillae  they  unite  to  form  a  nerve  plexus,  touch. 
from  which  smaller  branches  arise  to  enter  the  ^pillae, 
and  terminate,  more  especially  in  the  skin,  of  the  paJm  of 
the  band,  fingers,  and  sole,  which  are  the  surfaces  most 
sensitive  to  touch  impressions,  in  the  tactile  or  touch 
corpus^es.  The  touch  corpuscles  discovered  by  Wagner 
and  Meissner  are  the  peripheral  end-organs  of  the  nerves 
of  touch.  They  may  be  single  or  compound ;  are  usually 
ovoid  inform,  not  unlike  a  minute  hr  cone;  and  are, trans- 
versely marked,  from  the  transverse  direction  of  the  nuclei 
of  fusiform  cells  which  form  an  investing  capsule.  Each 
single  corpusicle  and  each  division  of  a  compound  corpuscle 
is  penetrated  by  one,  and,  according  to  Thin,  by  never 
more  than  one,  meduUated  nerve  fibre,  but  the  exacbmode 
of  termination  of  the  axial  cylinder  of  the  fibre  has  not 
been  ascertained.  Virdhow  and  otber, German  observers 
have  stated  that  the  papilla  which  contain  capillaries  do 
not  contain  nerves  or  touch  corpuscles,  and  vice  versa;  but 
Dalzell  fand  Thin  have  shown  that  certainly  the  majori{^ 
of  papil];B  that  contain  nerve  fibres  and  touch  corpuscleft 
are  also  vascular  papillae.  Noft-medullated  nerve  fibres 
ascend  to  the  surface  of  ^the  cutis,  and,  according  to  Lan- 
gerhans, pass  into  the  rete  Malpighii  between  the  cells  of  the 
mucou*  layer.    ■ 

Nails, — On  the  back  of  the  last  plialanx  of  each  thumb,  Nnila..  > 
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finger,  and  toe  ia  situated  a  firm  faoruy  corred  plate,  the 
imL  Each  nail  rests  od  a  bed,  the  suj-face  of  which  is 
fonrHid  of  tfie  cutis,  which  also  overlaps  the  side  and  root 
t)f  the  nail ;  thus  the  nail  fits  into  a  groove  formed  of  the 
cutis  sooaething  after  the  manner  in  which  a  watch-glass 
fits  into  its  rim.  A  nail  is  merely  a  special .  modifica- 
tion of  the  (hiticle,  the  cells  of  the  superficial  stratum  of 
which  are  more  horny,  harder,  and  more  firmly  adherent 
to  each  oth^  than  in  the  cuticle  proper.  Deeper  than  the 
horny  atratum  is  the  rete  Malpighii  of  the  nail,  the  cells  of 
irhich  are  soft,  as  in  the  cuticle  itself.  The  cutis  forming 
the  bed  of  the  nail  is  studded  with  papillae,  which  are 
arranged  in  almost  parallel  rows,  and  are  highly  vascular. 
Nails  grow  both  in  length  and  thickness  :  the  increase  in 
thickness  is  due  to  the  formation  of  nerve  cells  on  the  bed 
of  the  nail ;  the  increase  in  length  takes  place  through  the 
formation  of  nail  cells  at  its  root,  and  as  the  nail  is  thus 
slowly  pushed  forward  it  requires  to  be  cut  at  intervals. 
At  the  root,  sides,  and  below  the  free  tk>rder  of  the  naU  the 
cuticle  is  continuous  with  the  substance  of  the  nail  itself. 

Hair, — Projecting  from  the  surface  of  the  skinAre  multi- 
tudes  of  elongated  cylindrical  horny  structures,  the  hairs. 
In  the  skin  of  the  scalp,  the  armpits,  and  the  pubis,  they 
are  long  and  numerous;  but  in  the  eye-brows,  eye-lashes, 
vibrissa  of  the  nostrils,,  and  surface  of  the  body  generally, 
they  are  short  They  are  stronger  and  thicker  in  the  skin 
of  man  than  of  woman,  more  especially  on  the  cheeks, 
lips,  and  chin.  Hairs  do  not  grow  from  the  skin  of  the 
palms  and  soles,  the  back  of  the  ungual  phalanges,  and  the 
surface  of  the  upper  eye-lids.  Each  hair  is  partially  em- 
bedded ir  a  depression  of  ,the  skin,  called  a  hairfollide.  The 
deeper  end  of  the  follicle  is  somewhat  dilated,  and  has  in  it  a 
papilla,  the  hair  papilla.  The  wall  of  the  hair  f<^cle  is 
formed  of  the  constituent  structures  of  the  skin ;  the  outer 
part  of  the  wall  belongs  to  the  cutis,  and  has  been  described 
as  arranged  in  three  layers,  the  external,  middle,  and  inner 
layer  of  the  hair  follicle.  The  external  and  middle  layere  are 
formed  of  connective  tissue,  with  blood-vessels ;  whilst  the 
inner,  sometimes  called  the  vitreous  layer,  is  transparent 
and  homogeneous,  and  continuous  with  the  so-called  base- 
ment membrane  of  the  cutis.  The  inner  part  of  the  wall  of 
the  hair  follicle,  or  the  root-sheath,  belongs  to  the  cuticle, 
and  consists  of  two  layers,  the  outer  and  inner  root-sheaths. 
The  outer  root-sfteath  is  continuous  with  the  rele  Malpighii, 
and  consists  of  cells  similar  to  thos^  of  that  stratum.  The 
inner  root-sheaik  is  continuous  with  the  horny  stratum  of 
the  cuticle,  and  consists  of  elongated  scale-lik&  translucent 
cells  in  which  no  nuclei  can  be  seen. 

A  hair  possesses  a  root,  a  shaft,  and  a  tip^  the  root  is 
embedded  in  the  hair  follicle,  whilst  the  shaft  and  tip  form 
the  free  projecting  part  of.  the  hair.  In  the  human  hair 
the  substance  of  the  hair  is  composed  of  ay^&roiM-looking 
horny  material,  which  by  the  action  of  strong  sulphuric  acid 
19  resolved  into  elongated,  closely  compacted,  fusiform  cells, 
^hich  in  coloured  hairs  contain  pigment  granules.  In  the 
thicker  hairs  the  ceUs  in  the  axis  of  the  hair  are  polygonal, 
contiin  air,  and  form  a  central  pith  or  medulla,  'Die  hair 
is  invested  by  imbricated  scale-like  cells,  which  form  the 
hair  cuticle.  In  difi'erent  animals  the  size  and  relative  pro- 
portion of  the  cells  of  the  cuticle,  medulla,  and  fibrous  part 
of  the  hair  present  many  modifications.  The  wool  of  the 
sheep  has  its  cuticle  scales,  with  well-defined  serrated 
margins,  so  that  the  hair  of  this  animal  is  well  adapted  for 
felting  into  cloth ;  in  the  bat,  also,  the  cuticle  cells  are 
large  and  strongly  serrated.  The  bristles  of  the  pig,  again, 
have  the  fibrous  part  of  the  hair  largely  developed.  In 
the  deer  tribe  the  hair  consists  of  polygonal  medulla-like 
cells,  which  contain  air.  The  root  of  the  hair  dilates  at  its 
deeper  end  into  a  bulb  which  embraces  the  hair  papilla. 
It  15  softer  in  texture  than  the  shaft,  so  that  the  cellular 


structure  of  the  hair  b  more  easily  demonstrated  Ker 
the  papilU  the  cells  are  like  those  of  the  rete  Malpvi^ 
but  when  traced  onws^s  to  the  shaft  they  are  seei  .. 
become  difi'erentiated,  both  in  structure  and  oompa^iij  l 
into  the  proper  hair  cells.^  The  root  is  enveloped  in  a  epe.  -^ 
sheath,  termed  the  sheath  of  Huxley^  composed  of  nucTcat-- 
cells,  which  sheath,  in  the  more  superficial  part  of  t. - 
follicle,  blends  with  the  internal  root-sheatk  The  \^: 
papilla  bea{B  to  the  hair. the  same  relation  as  a  papilL  •/ 
the  cutis  has  to  its  investing  cuticle,  so.that  a  hair  is  to  :-- 
regarded  as  a  specially  modified  cuticular  atmcture.  7 .; 
human  hair  papilla  is  vascular,  but  no  nerves  have  l-ftn 
traced  into  it  In  the  tactile  hairs  of  the  nyRmmalift  h^?- 
9ver,  nerves  have  been  traced  into  their  papills. 

The  bristles,  feathers,  daws,  hoofs,  ^e  homy  envelop-e  J 
the  horn  cores  in  the  hollow  horned  ruminants,  and  v&r..  :i 
tegumentaxy  spines  and  soales,  present  in  many  anin.^.-. 
are,  like  hairs  and  nails,  special  modifications  of  ::it 
tegumentary  system. 

Each  haur  follicle  has  opening  into  it  the  excretorr  dL  : 
of  a  small  gland,  named  a  je&oce^tif  ^fond.  This'gli:! 
consists  of -tihe  excretory  duct,  and  <tf  from  two  to  tivc.  ; 
grape-like  saccular  ezpansiona  which  open  into  the  dj  : 
The  wall  of  the  aacculi  and  of  the.duct  is  continuous  ^  :i 
the  vitreouB  layer  of  the  outer  wall  of  the  hair  fcL  i= 
Capillary  blood-vessels  are  distributed  on  the  outer  v^^  . 
the  sacculL  The  sacculi  fire  almost  entirely  filled  %r. 
poly^nal  cells  containing  drops  of  fi^t,  which  cell^  l^. 
continuous  with  ihe  epithelial  lining  of  the  ^and  duct  ar . 
the  cells  of  the  outer  root^eath.  These  glands  secreU » 
fatty  material^  which,  lubricates  the  surface  of  the  b^j 
Sometimes  a  small  parasite,  called  Acanu  foUiadoruz.,  ^• 
found  In  a  sebaceous  gland 

Some  yeare  ago  Kolliker  described  one  or  two  bur  - 
of  smooth  muscular  fibres  extending  from  the  wall  of  .1. 
hair  follicle  to  the  deep  surface  of  the  cutis;  these  i£U5:! 
named  artectores  pUi,  by  their  contraction  erect  the  Lur 
that  is,  cause  them  to  become  more  prominent^  and  prK^:  . 
the  condition  of  skin,  called  cutis  atiserina  or  gfyse  u 
well  known  to  occur  when  cold  is  applied  to  tiie  surf::^  .' 
the  body. 

Hairs  are  developed  about  the  4th  month  of  embrro  '  % 
within  depressions  in  the  cutis,  which  form  the  futun; : . 
follicles,  filled  with  cells  similar 'to,  and  continuous  v.-  . 
those  of  the  rete  Malpighii     A  papilla  forms  at  the  b. :: 
of  this  depression,  around  which  the  cells  faea»ne  arra.  . 
in  a  bulbous  expansion.     The  cells,  in  line  with  the  b . 
elongate  and  harden,  and  ^up  themselves  so  as  to  f  .Ti- 
the shaft  of  the  young  hair,  which  at  this  stage  is  c  : 
pletely  buried  within  the  follicle. '  A  rapid  product:  :r 
new  cells  takes  plaqe  at  the  bulb,'  the  hair  consequr- ' 
increases  in  length,  and  is  pushed  outwards  through  t: : 
superficial  homy  stratum  of  the'cutide,  which. hsd  cl  s 
in  the  oiouth  of  the  depression  or  follicle  in  which  the  r  - 
is  produced     At  the  same>  time,-  the  more  external  ct 
within  the  follicle  are  pushed  outwards  towards  its  ?- 
and  form  the  cells  of  the  root-sheath.    When  a  hair  •^• 
pulled  out  of  its  follicle  the  cells  of  the  root-sheatl  a* 
drawn  out  along  with  it     A  new  hair  will  be  dere"  [  - 
at  the  bottom  of  a  foUicle  from  which  th»  hair  has  U 
shed  as  long  as  cells  continue  to  be  formed  aroun^i  :.' 
papilla.     When  the  growth  of  cells  ceases  within  the  b^' 
follicles  then  permanent  baldness  is  the  result 

The  sebaceous  glands  are  developed  aa  bad-like  cff^'-'y-- 
from  the  hair  follicles,  filled,  like  the  follicles  themsc-  v  -v 
with  cells  continuous  with  those' of  the  rete  MalfL*-^ 
Instead  of  the  celb  in  these  bads  differentiaiing  il^  '  ^ 
hair,  they  become  filled  with  fatty  particTes,  and  the^- 
of  the  bud  assumes  the  characteristic  sacculated  foes  ' 
the  gland 
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Sueat  Glands,  or  sudori[)arou3  glands,  arc  found  generally 
■«-  distributed  throughout  the  skin,  but  are  most  abundant  to 
the  palras  and  soles,  where  they  number  2500  to  3000  .in 
each  square  iacL  In  the  skin  of  the  back,  again,  there 
are  only  between  400  and  500  in  the  square  inch.  Esich 
gland  consists  of  a  ball-like  body  lying  in  the  subcutaneous 
thssue,  from  which  a  tubular  duct  proceeds  through  the 
tikin  to  open  on  its  free  surface.  The  ball  is  composed  of 
a  convoluted  tube  continuous  with  the  tubular  duct,  and 
terminating  in  a  blind  end.  The  wall  of  the  gland  tube 
consists  of  a  delicate  nucleated  membrane  lined  by  columnar 
accreting  cells.  It  is  surrounded  by  connective  tissue 
containing  capillary  blood-vessels.  As  the  gland-duct 
pierces  the  cutis  it  passes  between  the  papillae;  in  its  course 
through  the  cuticle  it  pursues  a  spiral  direction,  and  has  its 
walls  formed,  not  of  a  distinct  membrane,  but  of  the  cuticle 
cells  thenfeelves.  The  epithelial  lining  of  the  duct  is 
continuous  with  the  cells  of  the  rete  Malpighii  of  the  cuticle. 
In  the  axilla  and  groin  the  sweat  glands  are  much  larger 
than  in  the  skin  generally.  'l*he  sweat  glands  arise  as 
tiask-shaped  pouches  of  the  rete  Malpighii  projecting  into^ 
the  cutis,  which  in  course  of  time  become  elongated  into 
tubes,  and  the  cells  contained  in  which  become  the  secreting 
cciU  of  the  gland. 

Vascular  System. 

!j  The  human  body  and  the  bodies  of  all  the  more  highly 

organised  animals  are  traversed  by  numerous  tubes  or  pipes, 
technically  called  Vessels,  some  of  which  in  man  ar«  nearly 
an  inch  in  diameter,  others  so  small  as  to  require  a  micro- 
ficopo  for  their  examination,  others  again  of  every  intertae- 
diate  size.  In  connection  with  the  vessels  i!l  a  central  organ, 
the  Heart  The  heart  and  the  vessels  collectively  constitute 
the  Vascular  System.  Of  these  vessels  some  contain  blood, 
and  form  the  131ood-vascular  system  ;  others  contain  lymph, 
and  form  the  Lymph- vascular  system.  The  lymph-vascular 
s;ystcra  is  not  independent  of  the  blood-vascular  system, 
bat  communicates  with  it  at  several  points.  The  vascular 
system  is  a  hydraulic  apparatus,  possessing  a  pump,  pipes, 
and  valves.  The  heart  is  the  pump,  which  works,  not  by 
the  movements  of  a  piston,  but  by  the  contraction  of  its 
muscular  walls;  the  vessels  are  the' pipes,  which  convey 
the  contained  fluid,  and  they  are  provided  in  certain  locali- 
ties with  valves  for  modifying  its  flow. 

w  ion  Blood-Vascular  System. — The  movement  of  the  blood 
io  the  blood  vascular  system  is  called  the  circulation  of  the 
blood.  In  the  low^r  Vertebrata  the  heart  is  a  single  organ, 
and  the  blood  flows  from  it  through  the  vessels  back  again 
into  the  part  of  the  heart  from  which  it  had  proceeded, 
forming  a  simple  circulation.  In  man  and  the  higher  ver- 
tebrates the  heart  is  a  double  organ,  i.f.,  it  consists  of  a 
right  and  left  portion,  intimately  united  to,  but  not  directly 
communicating  with,  each  other.  The  blood  which  flows 
from  its  right  side  passes  through  vessels  which  traverse 
the  lungs,  and  is  conveyed  to  the  left  side  of  the  heart ; 
whilst  the  blood  which  flows  from  the  left  side  passes 
through  vessels  which  traverse  the  body  generally,  and  is 
conveyed  to  the  right  side  of  the  heart.  This  is  called  a 
dmble  circulation ;  that  which  appertains  to  the  lungs  is 
the  pulmonic  circulation;  that  which  appertains  to  the 
l")(ly  generally  is  the  systemic  circulation.  The  vessels 
which  carry  the  blood  r\way  from  the  heart  are  called 
arteries ;  those  which  convey  it  hack  to  the  heart  are  veins. 
The  arteries  and  veins  do  not  communicate  directly  with 
each  other,  but  through  the  intermediation  of  a  network 
of  extremely  minute  vessels,  the  capillaries.  Hence,  bcth 
in  the  pulmonary  and  systemic  circulation,  the  blood  in  its 
passage  from  the  arteries  into  the  veins  must  go  through 
cnj'illaries.  The  blood  which  flows  from  the  left  side  of 
the  heart  into  the  systemic  arteries  is  pure  or  arterial  blood ; 


as  it  traverses  the  systemic  capiUaHes  it  parts  with  certain 
of  its  constituents  to  nourish  the  organs  and  tissues,  and 
as  it  receives  from  them  waste  products  it  becomes  impure 
blood ;  in  which  condition  it  flows  back  to  the  right  aide  of 
the  heart  by  the  systemic  veins  as  venous  blood;  hence 
the  right  side  of  the  heart  is  often  called  the  venous  aide. 
The  blood  which  flows  from  the  right  side  of  the  heart 
along  the  pulmonary  artery  is  this  impure  blood ;  as  it 
traverses  the  pulmonary  capillaries  it  is  purified  by  the 
action  of  the  air  in  the  lungs,  and  is  changed  into  arterial 
or  pure  blood,  in  which  condition  it  flows  back  by  the 
pulmonary  veins  to  the  left  side  of  the  heart,  which  conse- 
quently is  called  the  arterial  aide.  The  object  of  tiie 
pulmonary  circulation,  therefore,  is  to  reconvert  into  pure 
blood  the  blood  which  has  been  rendered  impure  during  its 
passage  tl^rou^h  the  systemic  capillaries. 

The  Heart, — The  heart  is  a  hollow  muscle  contained 
in*  the  cavity  of  the  chest,  and  enclosed  within  a  bag  called 
the  PericcardiuTtL  The,  pericardium,  with  its  enclosed  heart 
occupies  the  space  called  mediastinunif  between  the  two 
lungs ;'  it  lies  therefore  behind  the  st^num,  and  in  front  of 
the  spinal  column,  but  projects  more  to  the  left  than  to  the 
right  side  of  the  mesial  plane.  The  bag  of  the  pericardium 
\3  formed  externally  of  a  strong  fibrous  membrane,  which  is 
attached  below  to  the  central  tendon  of  the  diaphragm,  but 
blends  abpve  with  the  sheaths  of  the  great  vessels  which  pass 
to  and  from  the  heart  When  the  bag  is  cut  open  its  inner 
surface  is  seen  to  possess  a  smooth  glistening  serous  aspect, 
for  it  is  lined  by  a  layer  of  squamous  endothelium,  which 
layer  is  continuous  with  the  serous  membrane  that  invests 
the  heart,  and  forms  the  vis'ceral  layer  of  the  pericardium. 
The  continuity  of  the  serous  Lining  of  the  bag  with  the 
serous  investment  of  the  heart  takes  place  whete  the  great 
blood-vessels  pierce  the  fibrous  bag. 

The  heart  lies  obliquely  from  above  downwards,  from 
right  to  left,  and  from  behind  forwards.     For  descriptive 


Fia  88.— The  Thoracic  Vlscert". 

In  this  diafn'sm  the  langt  are  tamed  to  the  aide,  and  the  perlrardhun  re 
moved  to  dtRpUy  the  heart  a,  npper,  a',  lower  lobe  of  left  lung;  6,  uppen 
tf.  middle,  ^^  lower  lobe  of  rl^bi  lung;  cfrachca;  d,  arch  of  aorta:  c 
superior  rena  cava;  /.  pulmonary  artery:  g,  left,  and  A,  rtghi auricle ;  1.  riRhu 
and  /.  left  vcniricle;  m,  Infrrioi  vena  cava;  n,  descending  aorta;  I,  tnnominaie 
artery;  3.  right,  and  4,  left  common  carotid  arteiy;  3.  rielit,  and  5,  left  sub- 
clavian artery;  6.  C,  right  and  left  Innnmmnte  vein;  7  and  9,  left  and  r1(;bt 
internal  Jugular  veins;  8  and  10,  left  and  right  subclavian  veins;  11, 13. 13,  left 
pulmonsfy  artery,  bronchus,  and  vein;  li,  15,  16,  riphi  pulmonary  broncbue 
artery,  and  vein;  17  and  18,  left  and  right  coronary  arteriea 

purposes  it  may  be  regarded  as  possessing  a  base,  an  apex, 
an  anterior  and  a  posterior  surface,  a  right  and  left  border. 
The  base  lies  backwards,  upwards,  and  to  the  right,  opposite 
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the  4tb  to  the  8th  dorsal  vertebrae.  The  apex  is  directed 
forwards,  dpwnwarda,  and  to  the  left,  opposite  to  the  iuter- 
▼ai  between  the  5th  and  6th  left  ribs.  The  heart  has  on 
its  surface  grooves  which  indicate  its  division  internallv 
into  four  chambers,  two  in  its  right  half,  two  in  its  left 
half.  The  right  chambers  are  the  right  auricle  and  right 
ventricle.  The  left  chambers  are  the  left  auricle  and  left 
ventricle.  All  these  chambers  are  lined  by  a  smooth 
membrane,  the  endocardium^  which  is  continuous  on  the 
one  hand  with  the  lining  membrane  of  the  veins,  on  the 
other  with  the  lining  membrane  of  the  arteries. 

The  Right  Auricle  occupies  the  right  part  of  the  base  of 
the  heart.  It  consists  of  a  large  dilated  portion,  the  iinua 
venosuSf  and  of  a  small  ear-shaped  appendage,  the  aurieutcu 
Its  muscular  wallr  is  smooth  internally,  except  in  the  auri- 
cula and  acescent  anterior  wall  of  the  sinus  venosus,  where 
^  it  is  thrown  into  parallel  ridges  like  the  teeth  of  a  comb, 
and  named  muteuli  pectiruUi,  Intd  the  sinus  venosus  open 
the  great  systemic  veins  or  ven»  cav».  The  superior  vena 
cava  conveys,  to  the  auricle  the  systemic  blood  that  has 
been  circulating  in  the  body  above  the  diaphragm  ;  it  opens 
by  a  patent  mouth  into  the  upper  and  back'  part  of  the 
sinus  venosus.  The  inferior  vend  cava  conveys  to  the 
auricle  the  blood  that  has  been  circulating  in  the  parts  of 
the  body  below  the  diaphragm  ;-  it  opens  into  the  lower  and 
back  part  of  the  auricle,  and  at  its  mouth  is  a  rudimentary 
valve,  the  £iutachian  vcUve,  Close  to  its. orifice  is  the 
mouth  of  another  large  vein,  the  corcnary  venout  einus, 
which  also  possesses  a  small  valve.  Several  minute  open- 
ings, the  foramina  Thebesiiy  scattered  over  the  inner  wall 
of  the  auricle,  are  the  mouths  of  small  veins  .ramifying  in 
the  wall  itself.  Tjjrough  these  various  orifices  the  venous 
blood  pours  into  the  auricle,  and  then  flows  into  the  right 
ventricle  through  a  large  orifice  of  communication  between 
them.  The  right  auricle  is  separated  by  a  partition,  the 
auricular  eepCum,  from  the  left  auricle.  On  the  surface  of 
this  septum  is  a  depression,  the /o«a  ovaliSf  surrounded  by 
a  raised  border,  the  a7inuluM  ovalitt  with  which  border  th^ 
inner  end  of  the  Eustachian  valve  is  continuous.  Before 
the  birth  of  the  child  the  septum  is  perforated  by  a  hole, 
called  foramen  ovale^  through  which  the  blood  flows  directly 
into  the  left  auricle,  but  this  foramen  is  obliterated  after 
the  birth  of  the  child. 

The  Right  Ventricle  forms  the  right  border,  a  large  part 
of  the  anterior  surface,  but  only  a  small  part  of  the  posterior 
Bu  rface  of  the  heart  It  is  shaped  somewhat  like  a  flattened 
cone,  its  apex  being  directed  downwards  towards  the  apex 
of  the  heart,  its  base  to  the  corresponding  auricle.  The 
inner  surface  of  its  wall  is  very  irregular,  owing  to  the 
muscular  bundles  being  elevated  into  strong  ridges,  called 
edumnm  eamece.  Two,  or  it  may  be  three,  of  these  fleshy 
columns  project  like  nipples  or  big  papillae  into  the  cavity  of 
the  ventricle,  and  are  called  musculi  papUlares,  Attached 
to  the  free  apex  of  each  papillary  muscle  are  several  fibrous 
threads,  the  chordce  tendineoBf  which,  by  their  opposite  extre- 
mities, are  connected  to  the  segments  of  a  large  valve  situ- 
ated around  the  opening  between  the  right  auricle  and 
ventricle.  The  right  auriculo-ventricular  opening,  situated  at 
the  base  of  the  ventricle,  is  sufficiently  large  to  admit  three 
fingers,  and  possesses  a  valve  which  consists  of  three  large 
pointed  segments  or  cusps  (hence  the  name  tricuspid  given  to 
it),  between  which  three  small  intermediate  cusps  lie.  One 
.  of  the  large  cusps  lies  opposite  the  anterior  wall  of  the  ven- 
tricle, another  opposite  the  posterior,  whilst  the  third  is 
between  the  auriculo-ventricular  and  pulmonary  openings. 
'Jhc  cusps  are  flattened  triangular  folds  of  membrane  con- 
nected by  their  bases  around  the  opening ;  when  the  valve 
is  not  in  action  the  apex  of  each  cusp  hangs  pendulous  in 
the  ventricle  :  one  surface  is  smooth,  and  loeks  to  the  cavity 
M  the  ventricle,  the  other  surface  is  rough  aiid  directed  to 


its  wall ;  to  this  rough  surface,  to  (he  apex,  and  to  the  edgts 
of  the  cusp,  the  chordae  tendiinecs  are  attached.  As  U' 
musculi  papillares,  from  which  the  diords  tendines  sph:? 
lie  opposite  the  intervab  between  the  cusps,  the  chcr:^ 
tendineaB  from  any  given  papillary  musde  divide  thus- 
selves  into  two  groups,  one  for  each  of  the  two  cu^lj 
between  which  it  is  situated.     Attention  has  recently  be^ 
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r,  and  ft,J»f£rtfiK.Tena  caTa ;  c,  arch  of  aorta t  d,  palmanvT >r^*n;  ^ 
right,  abd  /  loft  attrteuTar  app«ndafo ;  g,  (ooaa  ovalla ;  A,  EMticb^  «k^' 
k,  iDOVth  Of  coitiaary  Tcln ;  I.  m,  a,  catps  of  tha  trtcatptd  nlfc;  a  «.  F^K 
iTj  noadati  f^  lamHttnar  valvo;  f,  corpua  Arastti ;  r,  laaaJ^ 

drawn  by  RoUeston  to^a  band  which  passes  from  tbe  t^se 
ot  the  anterior  papiUary  muscle  to  the- septal  wall  of  ti:^ 
ventricle.  As  it  prevents  over-distension  of  the  veDtriie. 
he  has  named  it  the  moderator  band.  The  base  of  •-> 
ventricle  forms  to  the  left  and  in  front  of  the  tcricn;  - 
ventricular  opening,  a  funnel-shaped  prolongatioD,  the  c^<  / 
ttrterioeus,  from  which  the  pulmonary  artery  arises,  thrci:' 
the  intermediation  of  a  strong  fibrous  ring.  Surrouic  r£ 
the  mouth  6f  this  artery  i&,a  valve  called  temUvMr^  vL>.. 
consists  of  three  semilunar  segments.  Each  cc^eot  u 
attached  by  its  convex  border  to  the  arterv  where  it  spr^p 
from  the  ventricle.  The  opposite  border  is  free,  and  p> 
sesses  at  its  centre  a  minute  nodule,  the  eorpnu  Ara'.'.'. 
from  which  slender  threads  curve  outwards  at  the  f:^^ 
border  and  in  the  substance  of  the  valve  to  strengtbe:  't 
A  thin  lunated  portion  lies  immediately  within  the  frtf 
border.  One  surface  of  the  valve  is  convex,  and  direct  :i 
to  the  lumen  (t.6.,  the  space  contained  by  the  walls)  of  ^' 
arteiy;  the  other  is  concave,  and  directed  to  the  vail  cf  ti^ 
artery,  and  between  it  and  the  waU  is  a  pouch  named  rnj 
of  ValsalvcL  The  pulmonaiy  irtery  extends  upwards  ft-*: 
to  the  left  for  about  1}  inch,  and  then  divides  intotc 
branches,  one  for  each  lung.  The  right  ventricle  is  ^^• 
pletely  separated  from  the  left  by  the  ventrieidar  tf^^^-^ 
which  passes  obliquely  from  left  to  right,  and  from  t*-  " 
backwards,  so  that  it  forms  the  posterior  wall  of  the  i-t"'' 
ventricle  and  the  anterior  wall  of  the  left..  ^ 

The  Z^  Auricle  occupies  the  left  part  of  the  hase  c. 
the  heart,  and,  like  the  right  auricle,  consists  of  a  dJv-^ 
einus  venosus  and  an  ear-shaped  auricula.  Its  xna>  -*' 
wall  forms  a  smooth  surface  internally,  except  in  '•' 
auricula,  where  the-  ridge-shaped  musculi  pectinali  c:-' 
Opening  into  the  sinus  are  the  orifices  of  the  four  ;»^«"'^  "j 
veins,  two  from  the  right,  two  from  the  left  lung-  ^'^ 
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onfices  are  without  valves.  At  the  lower  part  of  the 
auricle  is  the  targe  orifice  of  communication  between  it 
and  the  base  of  the  left  ventricle. 

The  Left  Ventricle  forms  .the  left  border,  the  apex,  a 
large  part  of  the 'posterior  surface,  but  only  a  small  part 
of  the  anterior  surface  of  the  heart  It  is  conical  in  form, 
its  apejc  is  at  the  apex  of  the  heart,  the  base  at  the  corre- 
sponding auricle.  As  in  the  right  ventricle,  the  inner  surface 
of  its  wall  is  elevated  into  fleshy  columns,  two  of  which 
project  like  nipples  into  the  cavity  and  form  mMaculi 
papillarei,  which  have  chordae  tendinece  connected  with 
them.  The  left  auficulo- ventricular  opening  is  krge  enough 
to  admit  two  fin^rs.  It  possesses  a  valve,  which  consists 
of  two  large  pointed  segments  or  cusps,  between  which  two 
small  intermediate  cusps  lie,  hence  it  is  called  the  bicuepid 
valve;  and  as  these  cusps  are  placed  one  an  front  of  the 
other  like  the  segments  of  a  bisliop's  mitre,  the  name  mitral 
valve  is  often  given  to  it  The  o&ps  agree  in  shape,  general 
arrangement,  and  mode  of  attachment  with  those  of  the 
tricuspid  valve,  but  they -are  stronger;  and  as  the  more 
anterior  segment' lies  obliquely  between  the  auricular  and 
aortic  orifices,' both  its  surfaces  are  smooth.  From  the  base 
of  this  ventriele  the  great  systemic  artery  or  aorta  arises 
through  the.  intermediation  of  a  strong 'fibrous  ring.  The 
mouth  of  the  aorta  is  surrounded  by  a  three  segmented 
semilwiar  valve,  similar  to  the  semilunar  pulmonaiy  valve, 
but  with  thicker  and  stronger  segments,  and  possessing 
more  strongly  marked  einueet  of  Valsalva,  The  base  of 
each  ventricle  has  therefore  two  openings  in  it,  one  for 
communication  with  the  auricle,  the  other  with  the  great 
artery  arising  from  the  ventricle.  ,  The  auriculo- ventricular 
openings  are  the  most  posterior,  and  almost  in  the  same 
plane  -,  the  aortic  opening  lies  in  front  of  t^  interval 
between  the  two  auriculo-ventricular  and  the  pulmonary 
opening  is  in  front  of  the  aortic. 

The  walls  of  the  cavities  of  the  heiurt  are  formed  of 
striped  muscular  fibre,  over  the  contractions  of  which  the 
will  exercises  no  control  The  fibres  are  collected  into 
fasciculi,  which  have  a  reticulated  arrangement,  and  the 
fibres  themselves  branch  and  again  unite  to  form  a  compli- 
cated network.  The  fibres  of  the  walls  of  the  auricles  are 
distinct  from  those  of  the  ventricles,  so  that  the  auricular 
and  ventricular  compartments  are  connected  together,  not 
by  an  inCerehange  of  muscular  tissue,  but  by  an  intermediate 
ring  like  arrangement  of  fibres  of  connective  tissue.  The 
muscular  fasciculi  of  the  auricles  are  arranged  in' two  strata. 
The  deeper  Aratum  consists  of  fibres  proper  to  each 
auricle,  some  of  which  run  obliquely  in  the  wall,  others 
form  the  musculi  pectinati;  surround  the  auricula,  and  are 
prolonged  in  rings  into  the  coats  of  the  veus  cavaa  and 
pulmonary  vein^  whilst  fibres  extend  longHudinaUy  and 
obliquely  along  the  wall  of  the  coronary  venous  sinus.  The 
superficial  stratum  consists  of  fasciculi,  which  run  obliquely 
from  one  auricle  to  the  other  on  both  the  anterior  and 
posterior  surfaces,  and  are  said  to  be  prolonged  into  the 
auricular  septum. 

The  muscular  wall  of  the  ventricles  is  much  thicker  than 
that  of  the  auricles,  and  the  wall  of  the  left  ventricle 
is  about  three  times  thicker  than  the  right  The 
fibres  vary  in  their  direction  in  different  parts  of  the 
thickness  of  the  ventricular  walla  The  superficial  ex- 
ternal fibres  run  obliquely  from  above  downwards,  and 
from  right  to  left,  and  on  the  anterior  surface  of  the  ven- 
tricles dip  Into  the  anterior  ventricular  groove  to  enter  the 
septum,  whilst  on  the  posterior  surface  they  extend  across 
the  posterior  ventricular  groove ;  at  the  apex  of  the  heart 
they  turn  inwards  in  a  whorl-like  manner,  and,  as  was 
known  to  Lower  and  Oerdy,  become  continuous  with 
euperficial  fibres  on  the  inner  wall  of  the  ventricle ,  at  the 
base  of  the  ventricles  they  turn  round  the  border  of  t^*^ 


auriculo-ventricular  openings,  and,  as  PetligreW  has  shown, 
l^ecome  continuous  with  these  superficial  internal  fibres, 
which  run  in  the  reverse  direction.  The  internal  fibres  are 
also  prolonged  into  the  ro^iscuii  papil lares,  the  chordss 
tendinee  springing  from  which  serve  therefore  as  tendons 
of  insertion  for  these  muscles.  If  the  substance  of  the 
wall  be  now  dissected  the  fibres  situated  in  the  centre  of 
the  wall  are  seen  to  lie  in  the  horizontal  plane.  Various 
aoatonusts  have  described  these  fibres  of  the  ventricles  as 
arranged  in  layera  Lower  'recognised  two  layera  spirally 
crossing  each  other ;  Haller,  three ;  Wolff,  three  in  the  right 
and  six  in  the  left  ventricle.  Pettigrew  at  one  time 
believed  he  could  dissect  nine  layers,  but  has  subsequently 
reduced  the  number  to  seven — three  external,  a  fourth  or 
central,  and  three  internal  He  conceives  that  the  fibres 
of  the  three  external  layec^  run  in  a  spiral  direction  from 
left  to  ruht  ^wnwards,  the  first  layer  being  more  vertical 
than  thciMcond,  and  the  second  than  the  tmrd,  whilst  the 
fibres  of  the  fourth  or  central  layer  are  hoiisontal  I'he 
tfire^  internal  layen  also  run  spirally,  but  in  the  reverse 
direction  from  the  external,  with  which  they  become  con- 
tinuous both  at  the  bato.and  apex.  Tbe  subdivision  of  the 
ventricular  wall  into  such  precise  and  determinate  layen 
as  is  implied  in  the  descriptions  of  Pettigrew  is,  however, 
to  some.extent  an  artificial  procedure.  There  can  be  no 
doubt,-Sus  his  dissections  .so  beautifully,  show,  that  the 
direction  of  the  fibres  in  the  ventricular  wall  varies  at 
different  depths ;  Jbut  owing  io  the  reticulated  arrangement 
of  the  fibres,  not  only  are  those  connected  together  which 
lie  in  one  of  the  so-called  layers,  but  they  idso  anastomose 
with  the  fibres  'in  the  layer  contiguous  to  it  on  either 
aspect  Hence  'when  one  layer  is  peeled  off,  that  imme- 
diately subjacent  exhibits,  not  a  smooth  face,  which  it 
would  have  done  had  the  definition  of  the  layers  been  dis- 
tinct, but  a  rough  appearance,  due  to  the  tearinjf  Uirough 
of  intermediate  connecting  mnseplar  .fibres.  Owing  to 
these  connections  the  substance  of  the  wall  of  the  ventricle, 
as  Henle's  dissections  show,  may,  with  the  exception  of 
ithe  superficial  internal  and  external  fibres,  be  split  up  into 
lamells,  which  extend  either  horizontally,  obliquely,  or  in 
an  arohed  inanner  through  the  wal]i>etween  its  two  sur- 
faces ;  and  the  surfaces  of  those  lamells  are  not  parallel  to 
the  wall  of  the  tentride,  bUt-  are. -directed  upwards  and 
downwards. 

Except  at  th6  fibi^ns  rings,  where  'both  the  white  and 
yellow  fibres  are  distinct,  the  connective  tissue  of  the  heart 
Lb  small  in  quantity.  The  endocardial  lining  consists  of 
connective  tissue  with  ehistic  fibres,  with  a  layer  of  endo- 
thelium on  the  free  surface;  and  Schweigger-Seidel  has 
also  described  smooth  muscular  fibres  in  it  Hence,  aH 
Luschka  has  stated,  the  endocardium  represents  not  merely 
the  inner  coat  of  the  blood-vessels  but  all  the  structures  of 
the  vasculsil'  wall  Purkii^e  described  fibres  beneath  the 
endocardium,  which  are  now  regarded  as  imperfecUy  formed 
striated  muscular  fibres.  The  valves  are  folds  of  Uie  endo 
cardium,  enclosing  fibres  continuous  with  those  iif  the 
fibrous  rings :  the  cuspidate  auriculo-ventricular  valves 
receive  fibres  from  the  chordts-tendinete. 

The  heart  is  well  supplied  with  blood,  not  by  the  blood 
which  flows  through  its  cavities,  but  by  two  special  coro- 
najy  arteries  which  ramify  in  its  walls,  and  end  in  nume- 
rous capiUaries  lying  between  the  fibres.  From  these 
capillaries  the  coronary  veins  arise,  which  join  to  form  the 
coronary  venous  sinus.  Lymphatic  vessds  occur  both  in 
the  endocardium  and  pericardium,  and  apparently  ramify 
in  the  muscular  wall.  The  nerves  of  the  heart  have  been 
dissected  especially  by  Scarpa,  Remak,  Lee,  and  Pettigrew, 
and  numerous  small  ganglia  described  m  connection  with 
them  (see  p.  883). 

The  blood  flows  along  the  great  vein%  into  the  aurides. 
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and  is  forced  bj  the  cooiractioD  of  their  muscular  walls 
through  the  auriculo-yeotncular  opemngs,  the  valves  of 
which  open  outwards,  into  the  ventricles.  When  the  ven- 
tncles  are  distended  their  muscular  walls  contract  and  force 
the  blood  into  the  arteries — tho  right  ventricle  into  the 
pulmonary  artery,  the  left  into  the  aorta — the  valves  at  the 
mouth  of  each  artery  opening  outwards  to  allow  of  the 
free  passage  of  the  fluid.  To  prevent,  during  the  ventricular 
contraction,  the  regurgitation  of  blood  into  the  auricles,  the 
auriculo- ventricular  valves  are  floated  away  from  the  sides 
of  the  ventricle  across  their  respective  openings,  and  by  the 
apposition  and  slight  overlapping  of  their  edges  temporarily 
close  the  openings.  The  tilting  upwards  of  the  valves  into 
the  auricles  is  prevented  by  the  contraction  of  the  muscuU 
papillares,  and  thtsr  connection  with  the  cusps  of  the  valve 
through  the  chords  tendineae.  Pettigrew  has  shown  that 
casts  of  the  ventricular  cavities,  more  especially  of  the  left, 
have  the  form  of  a  double  cone,  spu^tly  twisted  Inm  right< 
to  left,  and  has  described  the  blood  as  forced  in  spiral 
streams  against  the  under  surface  of  the  segments  of  .the 
valve,  which  are  twisted  and  wedged  into  each  other  so  as 
to  prevent  regurgitation.  The  propulsion  of  the 'blood  into 
the  arteries  distends  the  elastic  walls  of  those  tubes  ;  but 
when  the  ventricular  contraction  has  ceased,  the  elastic  wall 
recods,  and  the  blood  is  propelled  onwards  in  the  circula- 
tion. The  regurgitation  of  the  bluod  into  the  ventricfes  is 
prevented  by  the  closure  of  the  semilufiar  valves,  the  seg- 
ments of  which  are  thrown  across  the  arterial  orifices 
through  the  pressure  exercised  on  the  column  of  blood  in 
the  lumen  of  the  artery  and  in  the  sinuses  of  Valsalva^ 
Arteries.  The  Arteries. — ^These  vessels  were  named  arteries  by  the 
elder  anatomists,  on  the  supposition,  now  known  to  be 
erroneous,  that  they  contained  aih  The  term  is  oow^ 
egiployed  to  express  a  blood-vessel,  which,  arising  either 
directly  or  indirectly  from  the  heart,  conveys  blood  a^ay 
from  that  organ.  Arteries  divide  and  subdivide  into  smaller 
vessels  in  their  course,  and  to  the  individual  branches 
descriptive  names  are  appbed.  Some  of  these  names 
express  the  position  of  an  artery,  as  subclavian,  axillary ; 
others,  the  organ  in  which  it  is  distributed,  as  pulmonary, 
hepatic  ;  others  a  peculiarity  in  its  course,  as  circumflex, 
coronary.  The  branches  of  arteries  may  be  either  collateral 
or  terminal.  The  collateral  bnui<dies  arise  from  the  sides 
of  the  parent  artery  either  at  an  acute,  a  right,  or  an  obtuse 
angla  Terminal  branchea  arise  at  an  acute  angle  by  the 
bifurcation  of  the  parent  artery,  which  is  the  most  common 
form,  or  by  the  breaking  up  of  the  artery  into  a  cluster 
of  branches.  Branches  which  ahse  either  from  the  same 
artery  or  from  difl'erent  arteries  may  be  distributed  in  a 
common  locality,  may  there  unite  together,  and  form  what 
is  called  an  inosculation  or -imastomosis,  so  that  the  blood 
from  one  artery  may  thus  flow  from  it  into  another.  The 
most  common  anastomosis  is  by  the  formation  *of  loops 
between  adjacent  branches,  but  sometimes,  as  when  the  two 
verCebral  arteries  join  to  form  the  basilar,  a  convergence 
of  two  almost  straight  arteries  takes  place ;  and  in  other 
cases,  as  where  the  two  anterior  cerebral  arteries  are  joined 
together  by  the  anterior  communicating,  a  connecting 
branch  passes  transversely  across  the  mesial  plane.  A  more 
complex  form  of  anastomosis  is  when  an  artery  (and  a 
similar  arrangement  is  sometimes  found  in  veins)  rapidJy 
subdivides  into  numerous  branches,  which  may  again  join 
to  form  a  trunk  either  with  or  without  the  formation  of  a 
plexus.  This  is  called  a  rete  mirahile,  an  arrangement  not 
uncommon  in  the  cetacea,  in  the  internal  carotid  artenes 
of  ruminants,  in  the  mesenteric  arteries  of  the  pig,  in  the 
artenes  of  the  limbs  of  the  sloths  and  lemurs,  and  in  the 
arterial  system  of  fishes.  The  only  examples  of  a  rete  in 
the  human  body  are  the  convoluted  Malpighian  tufts  of  the 
kidney  and  the  arterial  distribution  in  the  coccygeal  body. 


The  distribution  of  the  pulmonary  artery  will  be  cotv 
sidered  in  the  anatomy  of  the  lunga  That  of  the  aon.^ 
will  now  be  briefly  described. 

The  Aorta  (Plate  XX.  figs.  2, 3,  a)  lies  in  the  cavitks  of  tJie  ' 
thorax  and  abdomen,and  arises  from  the  base  of  the  left  ven- 
tricle.    It  ascends  forwards,  upwards,  and  to  the  right  as  i^r 
as  the  Level  of  the  second  right  costal  cartilage,  then  runs 
backwards  and  to  the  left  to  reach  the  left  side  of  the  body 
of  the  4th  dorsal  vertebra,  and  then  descends  almost  vertj 
cally  to  reach  the  left  side  of  the  body  of  the  5th  dor^  ver- 
tebra.    It  forms,  therefore,  an  arch,  well  known  as  the  ar^k 
of  the  oor^a,  .which  arches  over  the  root  of  the  left  lung,  ard 
which  has  attached  to  its  concave  surface  a  fibrous  cord, 
known  as  the  obbterated  ductus  arteriosus,  which  connects 
it  with  the  left  branch  of  the  pulmonary  artery.     The  aorii 
continues  its  course  downwards  in  dose  relatioD  to  tiie 
bodies  of  the  lower  dorsal  vertebre,  then  passes  throug*] 
an  opening  in  the  diaphmgrn,  enters  the  abdomen,  and 
descends  in  front  of  the  bodies  of  the  lumbar  vertebrc  a< 
low  as  the  4*,h,  where  it  is  usually  deacnbed  as  dividing 
into  the  two  terming  branches,  the  common  iliac  arter:ei^ 
At    the  angle  of    bifurcatioh,    however,  a  long    slender 
artery,  called  the  middle  sacral,  is  prolonged  downwards  in 
front  of  the  sacrum  lo  the  end  of  the  coccyx.     In  aniin^iis 
with  long  tads  this  artery  can  be  recognised  as  a  direct 
continuation  of  the  aorta,  prolonging  it  downwards  iu  frun: 
of  the  .caudal  vertebrae,  whilst  the  iliacs  are  seen  to  be 
collateral  branches ,  but  in  man,  where  the  coccyx  is  rudi 
mentoiy,  and  the  lower  bmbs  laigely  developed,  the  diac 
arteries  which  supply  those  limbs  are  so  big  as  to  obscure 
the  true  signification  of  the  middle  sacral  artery,  and  appear 
themselves  to  be  the  terminal  branches  of  the  aorta.    The 
branches  which   anafi..^xlirectly   from  the  aorta  may  be 
arranged  in  four  groups. — 1st,  Branches  for  the  supply  of 
the  viscera  of  the  thorax  and  abdomen  proper  \  2d,  branches 
for  the  walls  of   the  thorax,  abdomen,  and   pelvis;  3d. 
branches  for  the  head,  neck,  and  upper  limbs ;  4thj  branches 
for  the  lower  limbs,  pelvic  walls,  and  viscera. 

The  branches  of  the  aorta  which  supply  the  viscera  o^r  . 
the  thorax  are  the  coronary,  the  cesophagcAl,  thebronchul.  :r^ 
and  the  pericardial  The  coronary  arteries,  two  in  Dum 
ber,  are  the  first  branches  of  the  aorta,  and  arise  opposite 
the  nght  and  left  segments  of  the  semDunar  valve,  from 
the  wall  of  the  aorta,  where  it  dilates  into  the  sinuses  of 
Valsalva.  The  mouths  of  these  arteries  are  closed  by  the 
opening  outwards  of  the  aortic  valves  during  the  ventricular 
contraction.  The  ^elastic  recoil  of  the  aorta  following  that 
contraction  not  only  doses  the  aortic  valves,  but  drivp  the 
blood  into  the  coronary  arteries.  These  artenes  br^k  ap 
into  branches  in  the  muscular  walls  of  the  heart,  and  tlie 
sudden  turgescence  of  its  walls,  which  results  from  the  tW- 
ing  of  these  vessels,  is,  according  to  Briicke  and  Oarrc-d, 
the  cause  of  the  ddatation  of  the  ventricular  cavities. 

The  bronchial  arteries  are  two  in  number ;  one  aocorc- 
panies  each  bronchial  tube,  and  supphes'the  tissues  of  the 
lung. 

The  oesophageal  arteries,  three  or  four  in  nuifiber,  supply 
the  coats  of  the  cesophagus. 

The  pericardial  branches  are  very  small  arteries  wbcb 
supply  the  back  of  the  bag  uf  the  pericardiunt 

The  branches  of  the  aorta  which  supply  the  viscera  d 
the  abdomen  arise  either-  singly  or  in  pairs!  The  single 
arteries  are  the  cceliac  axis,  the  superior  mesentenc,  and  the 
inferior  mesenteric,  which  arise  from  the  front  of  the  aorta, 
the  pairs  are  the  capsular,  the  two  renal,  and  the  two 
spermatic  or  oVarian,  which  arise  from  its  sides.  Tbe 
single  artenes  supply  viscera  which  are  either  compktrlr 
or  almost  completely  invested  by  the  peritoneum,  and  ths 
veins  corresponding  to  them  are  the  roots  of  the  vest 
ports.     The   pairs  of  artenes  supply   viscera  develof^ 
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behind  the  pcriton^^^*  ^"^  ^^®  veins  currespoading  to  them 
are  rootlets  of  the  iuferior  vena  cava. 

The  coeliac  axis  is  a  thick,  short  artery,  which  almost 
immediately  divides  into  the  coronary,  hepatic,  and  splenic 
b'ranches.  The  coronary  artery  subdivides  into  an  oesoph- 
ageal branch  for  the  lower  end  of  the  oesophagus,  and  a 
gastric  branch  for  the  coats  of  the  stomach.  The  hepatic 
artery  ends  in  the  substance  of  the  liver ;  but  gives  oif  a 
cystic  branch  to  the  gall  bladder,  a  pyloric  branch  to  the 
fctomach,  a  gastro-duodenal  branch,  which  divides  into  a 
superior  pa7icredtico-duodenal  for  the  pancreas  and  duode- 
num, and  a  right  gastro-epipioic  for  the  stomach  and 
omentum.  The  splenic  artery  ends  in  the  substance  of  the 
spleen  ;  but  gives  oS  pancreatic  branches  to  the  pancreas, 
vasa  brevia  to  the  great  end  ot  the  stomach,  and  a  left 
gastro-epiploic  to  the  stomach  and  omentum. 

The  superior  mesenteric  artery  gives  off  an  inferior 
pancreatico'duodenal  bmnch  to  the  p^ancreas  and  duodenum  ; 
about  twelve  intestinal  branches  to  the  small  intestines, 
which  form  in  the  substance  of  the  mesentery  a  series  of 
arches  before  they  end  in  the  wall  of  the  intestines ;  an 
ileocolic  branch  to  the  .end  of  the  ileum,  the  caecum,  and 
beginning  of  the  colon ;  a  right  colic  branch  to  the  ascend- 
ing colon ;  and  a  middle  colic  bran9h  to  the  transverse  colon. 
The  inferior  mesenteric  artery  gives  off  a  left  colic 
branch  to  the  descending  colon,  a  sigmoid  branch  to  the 
sigmoid  ficxure  of  the  colon,  and  ends  in  the  superior* 
lonmorrhoidal  artery  which  supplies  the  rectum.  •  The 
arteries  which  /Supply  the  coats  of  the  alimentary  tube 
from  the  oesophagus  to  the  rectum  anastomose  freely  with 
each  other  in  the  wall  of  the  tube,  or  in  its  mesenteric 
attachment,  and  the  anastomoses  are  usually  by  the  forma- 
tion of  arches  or  loops  between  adjacent  branches. 

The  capsular  arteries,  small  in  size,  run  outwards  from 
the  aorta  to  end  in  the.  supra-renal  capsules. 

The  renal  arteries  pass  one  to  each  kidney,  iu  which 
tliey  for  the  most  part  end,  but  in  the  substance  of  the 
o;  i^an  they  give  off  small  ;>fr/bra^in^  branches,  which  pierce 
the  capsule  of  the  kidney,  and  are  distributed  in  the  sur- 
r^-'iinding  fat. 

The  spermatic  arteries  are  two  long  slender  arteries, 
which  descend,  one  in  each  spermatic  cord,  into  the  scrotum 
to  supply  the  testicle.  The  corresponding  arteries  in  the 
female,  called  the  ovarian,  do  not  leave  the  abdomen  ;  tbfey 
supply  the  ovaries. 

The  branches  of  the  aorta  which  supply  the  walls  of  the 
thorax,  abdomen,  and  pelvis,  are  the  intercostal,  the  lumbar, 
the  phrenic,  and  the  middle  sacraL 

The  intercostal  arteries  arise  from  the  back  of  the 
thoracic  aorta,  and  are  usually  ten  pairs.  They  run  down 
the  sides  of  the  vertebral  bodies  as  far  as  the  commence- 
ment of  the  intercostal  spaces,  when  each  divides  into  a 
dorsal  and  a  proper  intercostal 
branch ;  the  dorsal  branch 
passes  to  the  back  of  the  thorax 
to  supply  the  deep  muscles  of 
the  spine ;  the  prdper  inter- 
costal branch  runs  outwards 
in  the  intercostal  space  to 
supply  its  muscles,*  and  the 
lower  pairs  of  intercostals  alsc 
cive  branches  to  thediaphragm 
and  wall'  of  the  abdomen. 

The  lumbar  arteries  arise 
from  the  back  of  the  abdominal 
aorta,  and  are  usually .  four 
pairs.  They  run  down  the 
sides  of  the  lumbar  vertebrae, 
a:id  divide  into  adorsal  branch,  which  supplies  the  deep  mus- 
clt'S  of  the  back  of  the  loins,  and  an  abdominal  branch 


Fio.  90.— Diftcram  of  a  pair  of  inters 
costnl  itr CI  ics.  Ac.  the  aorUi  trans* 
vertely  divided,  K'vtng  off  at  cb<  ti 
aide  an  intercostal  artery:  PB.  tti« 
poiterior  or  dorsal  branch:  AB,  the 
anieijor  or  proper  Intercosul 
branch:  IM,  a  tninsTerse  section 
through  the  Loternal  mamtnary 
artery. 


which  runs  outwards  to  supply  the  wall  of  the  abdomen. 
The  distribution  of  the  lumbar  and  intercostal  arteries 
exhibits  a  transvqrsely-segmented  arrangement  of  the  vas- 
cular system,  similar  to  the  transversely -segmented  arrange- 
ment of  the  bones,  muscles,  and  nerves  met  with  in  these 
localities,  but  more  especially  in  the  thoracic  region. 

The  phrenic  arteries,  two  in  number,  poiA  to  supply  the 
under  surface  of  the  diaphragm. 

The  middle  sacral  artery,  as  already  stated,  is  rather  the 
continuation  of  the  aorta  than  a  branch.  As  it  runs  down 
the  front  of  the  sacrum  it  gives  branches  to  the  back  of  the 
pelvic  wall 

The  statement  has  frequently  been  made  that  the  visceral 
and  parietal  branches  of  the  aorta  do  not  anastomose  with 
each  other.  Injections  made  by  Turner  have,  however, 
slA)wn  that,  both  in  the  thoracic  and  abdominal  cavities, 
slender  anastomosing  communications  exist  between  the  two 
sets  oi'branches.  In  the  abdominal  <:avity  a. wide  meshed 
plexus  .of  small  arteries,  named  by  him  si^b-  or  extraperi- 
toneal plexus,  lies  in  the  fat  outside  the  peritoneum.  It  com- 
municates,, on  the  one  hand,  with  the  perforating  branches 
of  the  renal  arteries  and  with  slender  branches  of  the  capsu- 
lar, spermatic,  colic,  and  pancreatic  arteries,  and  in  the  re- 
gion of  the  diaphragm  with  the  hepatic  artery.  On  the  other 
hand,  it  communicates  with  the  phrenic  arteries,  the  lower 
intercost^,  the  lumbar  branches  of  the  aorta,  and  with  the 
ilio-lumbar,  circumflex  ilii,  and  epigastric  branches  of  the 
iliac  arteries,  which  ^also  go  to  the  wall  of  the  abdomen. 
In  the  pelvis  also  the  visceral  superior  hsemorrhoidal  artery 
anastomoses  with  the  middle  and  lateral  sacral  arteries. 
The  extra-peritoneal  plexus  supplies  the  fat  and  lymphatio 
glands  lying  outside-the-peritoneum,  and  it  also  gives  origin 
to  vasa  vasorum  for  the  coats  of  the  aorta  and  vena  cava. 
This  plexus  may,  when  the  visceral  branches  of  the  aorta 
are  obstructed,  aid  in  an  important  manner  in  carrying  on 
the  circulation.  In  a  subject  examined  by  J.  Chiene,  in  the 
dissecting  room  of  the  University  of  Edinburgh,  where  the 
coeliac  axis  and  the  superior  and  inferior  mesenteric  arteries 
were  obliterated  at  their  origins,  the  blood  flowed  into  these 
arteries  and  the  viscera  .they  supplied  through  a  great 
enlargement  of  the  arteries  of  this  plexus.  In  the  thoracic 
cavity  a  similar  plexus,  named  the  extrorpleural  plexus,  lies 
between  the  pleura  and  pericardium,  which  communicates 
on  the  one  hand  with  the  internal  mammary  arteries,  and 
on  the  other  passes  in  front  of  the  root  of  the  lung  to  join 
the  bronchial  system  of  vessels.  Another  portion  of  this 
plexus  joins  on  the  one  hand  the  intercostal  arteries  near 
the  dorsal  vertebrae,  and  on  the  other  passes  to  the  lung 
at  the  back  of  its  root. 

The  branches  for  the  head,  neck,  and  upper  limbs  arise 
as  three  large  arteries  from  the  transverse  part  of  the  aorta ; 
they  are  named  arteria  innominata,  left  common  carotid, 
and  left  subclavian.  The  arteria  innominata  is  the  largest  j 
it  passes,  upwards  and  to  the  right,  to  the  root  of  the  neck, 
and  then  divides  into  the  right  common  carotid  and  the 
right  subclavian.  The  carotid  arteries  supply  the  two  sides 
of  the  head  and  neck;  the  subclavian  arteries  the  two 
upper  extremities.' 

The  subclavian  artery  is  the  commencement  of  the  great  Subcl 
arterial  trunk  for  the  upper  limb:  It  passes  across  the  root  *>'^^® 
of  the  neck  and  under  the  clavicle,  when  it  enters  the  arm- 
pit, and  becomes  the  axillary  artery ;  by  that  name  it 
extends  as  far  as  the  posterior  fold  of  the  axilla,  when  it 
entere  the  upper  arm,  takes  the  name  of  brachial  or 
humeral  artery,  and  courses  as  far  as  the  bend  of  the  elbow, 
where  it  bifurcates  into  the  radial  and  ulnar  arteries. 
From  the  subclavian  part  of  the  trunk  the  following 
branches  arise  : — a,  Vertebral^  which  enters  the  foramen  at 
the  root  of  the  transverse  process,  of  the  6th  ccrWcal 
vertebra,  ascends  through  the  corresponding  foramina  in 
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the  vertebrae  above,  lies  in  a  groove  on  the  arch  of  the 
atlas,  and^ enters  the  skull  through  the  foramen  magnum, 
where  it  joins  its  fellow  to  form  the  baailar  artery ;  it 
gives  off  mntcular  branches  to  the  deep  muscles  of  the 
Deck,  <;pina^' branches  to  the  spinal  cord,  metiingfal  branches 
.lo* the  dura  mater,  and  ao  inferior  cerebellar  branch  to  the 
ander  surface  of  the  cerebellum.  The  basilar  artery, 
formed  l5y  the  junction  of  the  two  vertebrals,  extends  from 
the  lower  to  the  upper  border  of  the  pons  Varolii ;  it  gives 
off  collaterally  transverse  branches  to  the  pons,  auditory 
branches  which  accompany  the  portio  mollis  to  the  internal 
ear,  inferior  cerebellar  branches  to  tlie  under  surface  of  the 
cerebellum,  whibt  it  breaks  up  into  tour  terminal  branches, 
viz.,  two  superior  cerebellar  to  the  U|)per  surface  of  the 
cerebellum,  ^and  two  posterior  cerebral  which  supply  the 
tentorial  aspect  of  the  temix)rosphenoidal  lobes,  the  occi- 
pital lobes,  and  the  posterior  convolutions  of  the  parietal 
lobes,  b,  Thyroid  axis,  which  immediately  divides  into  the 
inferior  'thyroid,  the  suprascapular ,  and  the  transverse 
cervical  branches  ;  the  inferior  thyroid  supplies  the  thyroid 
body,  and  gives  off'  an  cucending  cervical  branch  to  the 
muscles  of  the  neck ;  the  supra-scapular  supplies  the  mus- 
cles on  the  dorsum  scapulae ;  the  transverse  cervical  sup- 
plies the  trapezius  and  the  muscles  attached  to  the  vertebral 
border  of  the  scapula,  c,  Internal  mamm/iry,  supplies  the 
anterior  surface  of  the  walls  of  the  chest  and  abdomen, 
and  the  upper  surface  of  the  diaphragm,  cf,  Superior  inter- 
costal supplies  the  fii-st  intercostal  space,  and  by  its  deep 
cerviccU  branch  the  d«ep  muscles  of  the  back  of  the  neck. 

The  axillary  artery  supplies  lonj  and  sluirt  thoracic 
branches  to  the  wall  of  the  chest  and  the  pectoral  muscles ; 
an  alar  thoracic  brancL  to  the  fat  and  glands  of  the  axilla ; 
an  acromial  thoracic,  to  the  parts  about  the  acromion ; 
anterior  and  posterior  circumflex  branches  to  the  shoulder 
joint  and  deltoid  muscle;  a  subscapular  branch  to  the 
muscles  of  the  posterior  fold  of  the  axilla. 

The  brachial  artery  supplies  muscular  branches  to  the 
muscles  of  the  upper  arm ;  a  nutrient  branch  to  the 
humerus ;  stiperior  and  inferior  profunda  Jbranches  and  an 
onastomfAic  to  the  muscles  of  the  upper  arm  and  the  region 
of  the  elbow  joint. 

The  ulnar  artcfy  extends  down  the  ulnar  side  of  the 
front  of  the  fore-arm  to  the  palm  of  the  hand,  where  it 
curves  outwards  towards  the  thumb,  and  anastomose?  with 
the  superficial  volar  and  radial  index  branches  of  the  radial 
artery  to  form  the  supfrfijcial  palmar  arterial  arch.  In 
the  fore-arm  the  ulnar  gives  off  the  interosseous  arteries, 
which  supply  the  muscles  of  the  fore-arm  and  give  nutrient 
branches  to  the  bones ;  two  recurrent  branches  to  the  region 
of  the  elbow ;  carpal  branches  to  the  wrist  joint :  in  the 
hand  it  gives  a  deep  branch  to  the  deep  muscles  of  the 
hand,  and  from  the  superficial  arch  arise  digital  branches 
to  the  sides  of  the  little,  ring,  and  middle  fingers,  and  the 
ulnar  border  of  the  index  finger. 

The  radial  artery  extends  down  the  radial  side  of  the 
front  of  the  fore-arm,  turns  round  the  outer  side  of  the 
wrist  to  the  back  of  the  hand,  passes  between  the  1st  and' 
2d  metacarpal  bones  to  the  palm,  where  it  joins  the  deep 
branch  of  the  ulnar,  and  fdrms  the  deep  palmar  arterial 
arch.  In  the  fore-arm  it  gives  off  a  recurrent  branch  to  the 
elbow  joint ;  carpal  branches  to  the  wrist  joint ;  and  mus- 
cular branches,  one  of  which,  named  superficialis  Wop, 
supplies  the  muscles  of  the  thumb  and  joins  the  ulnar 
artery :  in  the  hand  it  gives  off  a  digital  branch  to  the 
thumb,  and  one  to  the  radial  side  of  the  index,  interosseous 
branches  to  the  interosseous  muscles,  perforating  branches 
to  the  back  of  the  hand,  and  recurrent  branches  to  the 
wrist. 

The  common  carotid  artery  runs  up  the  neck  by  the  side 
of  the  windpipe^  and  on  a  level  with  the  upper  border  of 


the  thyroid  cirtilage  divides  into  tha  int^pal  and  exterr.aJ 
carotid  arteries. 

The  internal  carotid  artery  ascends  through  the  carot  hi 
canal  in  the  temporal  bone  into  the  cranial  cavity.  It 
gives  off  an  ophi/iulmic  brancli  to  the  eyeball  and  other 
contents  of  the  orbit,  and  then  divides 'into  the  antenjr 
and  middle  rerebrcU  arteriea  The  middle  cerebral  artery 
extends  outwards  into  the  Sylvian  fissure,  and  supj.«lic^ 
the  island  of  Reil,  the  orbital  part,  and  the  outer  face  of 
the  frontal  lobe,  the  parietal  lobe,  aftd  the  lemporo-spLr- 
noidal  lobe ;  it  also  gives  a  choroid  branch  to  the  choro:  i 
plexus  of  the  velum  interpositum.  The  anterior  cerebml 
artery  supplies  the  iimer  face  of  the  hemisphere  from  tii€ 
anterior  end  of  tlie  frontal  lobe  as  far  back  as  the  inten<dl 
parieto-occipital  fissure.  At^the  base  of  the  brain  not  o!>;y 
do  the  two  internal  carotids  anastomose  with  each  othn 
through  the  anterior  communicating  artery,  which  pa.>^  s 
between  their  anterior  ce^bral  branches,  but  the  inters a>l 
carotid  on  each  side  anastomoses  ^ith  the  posterior  cerebral 
branch  of  the  basilar,  by  a  posterior  communicating  arterr. 
In  this  manner  a  vascalar  circle,  the  circle  of  WHlis/it 
formed,  which  permits  of  freedom  of  the  arterial  drcuji- 
tion  by  the  anastomoses  between  arteriea  not  only  on  th€ 
s:ime  side,  but  on  opposite  sides  of  the  mesial  plane.  The 
vertebral  and  internal  carotid  arteries,  which  are  the 
arteries  of  supply  for  the  brain,  are  distinguished  by  lyicff 
at  some  depth  from  the  surface  in  their  course  to  the  orgr.n. 
b^  having  curves  or  twists  in  their  ^course,  whereby  t:-c 
force  of  the  flow  of  blood  is  retarded,  and  by  the  absents 
of  large  collateral  branches.  Further,  as.  the  ophtbain.:: 
artery  is  a  branch  of  the  internal  carotid,  the  circulatiua 
in  the  eyeball  is  in  sympathy  with  that  in  the  brain. 

The  external  carotid  artery  ascends  through  the  cpf-er 
part  of  the  side  of  the  neck,  and  behind  the  lower  j&w  into 
the  parotid  gland,  where  it  divides  into  the  intern  J 
maxillary  and  temporal  branches.  This  artery  gives  cf! 
the  following  branches : — a,  Superior  thyroid  to  the  larj n 
and  thyroid  body  *  b,  Lingual  to  the  muscles  and  mucuu^ 
membrane  of  the  tongue,  and  to  the  sublingual'  gland  ;  c, 
Facial  to  the  face,  palate,  tonsil,  and  sub-maxillary  g!aii<I ; 
dy  Occipital  to  the  stemo-mastoid  muscle  and  back  of  *J^ 
scalp ;  €,  Posterior  auricular  to  the  back  of  the  ear  and  \  La 
adjacent  part  of  the  scalp ;  /,  Superficial  temporal  to  lie 
■calp  in  front  of  the  ear,  and  by  'iia  transverse  faded  bracca 
to  the  back  part  of  the  face ;  g.  Internal  maxillary,  giviri^ 
muscular  branches  to  the  muscles  of  mastication,  mening^  jU 
branches  to  the  dura  mater,  dental  branches  to  the  tet.  ih, 
and  other  branches  to  the  nose,  palate,  and  tympanum  ;  h. 
Ascending  pharyngeal,  which  gives  branches  to  the  pharynx* 
palato,  and  tonsils. 

The  comjnon  iliac  artery,  after  a  short  coarat.  divUe  r  - 
into  the  internal  and  external  iliac  arteries.  The  internal  ^?  ' 
iliac  enters  the  pelvis  and  divides  into  branches  ivr  the 
supply  of  the  pelvic  walls  and  viscera,  including  the  orgtirs 
of  generation,  and  for  the  great  muscles  of  the  bnttock. 
The  external  iliac  descends  behind  Poupart's  ligament  into 
the  thigh,  where  it  takes  the  name  of  femoral  artery.  The 
femoral  descends  along  the  front  and  inner  suVface  of  the 
thigh,  gives  off  a  profunda  or  deep  branch,  which,  by  it* 
circumflex  and  perjforating  branches,  supplies  the  numerous 
muscles  of  the  thigh ;  most  of  these  extend  to  the  back  of 
the  limb  to  carry  blood  to  the  muscles  situated  there.  Tbe 
femoral  artery  then  runs  to  the  back  of  the  liinb  in  tbe 
ham,  where  it  is  caWed  4)opliteal  artery.  The  popbtril 
dirides  into  two  branches,  of  which  one,  called  anieriy 
tibial,  passes  between  the  bones  to  the  front  of  the  leg.  ari 
then  downwards  to  the  upper  surface  of  the  foot ;  the  tAtfcf. 
posterior  tibial,  continues  down  the  back  of  the  leg  to  ir.s 
sol*  of  the  foot,  and  divides  into  the  internal  and  exferr^l 
plantar  arteries ;  branches  proceed  from  the  external  pk> 


vacx 


ANATOMY. 


ELATE  in 


SVSTEM.] 


ANATOMY 


905 


tar  artery  to  the  sides  of  the  toes,  and  constitute  the  digital 
arteries.  From  the  large  arterial  trunks  in  the  1^  many 
branches  proceed,  to  carry  blood  to  the  different  structures 
ia  the  limb.. 

The  wall  of  an  artery  consists  of  several  coats.  The 
outermost  is  the  tunica  ocfveit/itui,  composed  of  connective 
tissue ;  immediately  internal  to  this  is  the  yellow  elastic 
coat ;  within  this  again  the  musctUar  coat^  formed  of  invol- 
unta^  muscular  tissue*  the  contractile  fibro-cells  of  which, 
are  for  the  most  part  arranged  transversely  to  th6long  axis 
of  the  artery ;  in  the  larger  arteries  the  elastic  coat  is  much 
thicker  than  the  muscular,  but  in  the  smaller  arteries  the 
muscular  coat  is  relativefy  strong ;  the  vaso-motor  nerves 
terminate  in  the  muscular  coat  Internal  to  the  muscular 
eoat  is  the  elastic  fenestrated  coat,  formed  of  a  smooth  elastic 
membrane  perforated  by  small  apertures.     Most  internal  of 


no.  91.— Diagram  of  the  stractare  of  tn  Artery.  A.tuolc*  adveiitniB;  E,«iu(ic 
coAl:  M.  moKuUr  CMt;  F,  feoestrated  coat;  En,  endolbeltam  cooUauou*  witli 
th«  eodoihMlAl  wall  of  C.  the  eapUlaiiea. 

all  is  a  layer  oi  endothelial  cells,  which  form  the  free  surface 
over  which  the  blood  flows.  The  arteries  are  not  nourished 
by  the  blood  which  flows  through  them,  but  by  minute 
vessels,  vasa  vasorum,  distributed  in  their  external;  elastic, 
and  muscular  coats, 
lade^.  Tke  Capillaries, — These  are  the  minute  tubes  which,  con- 
nect together  the  terminal  branchy  of 'the  arteries  and  the 
rootlets  of  the  veins.  They  vary  in  diameter  in  different 
localities  from  tyV^^^  ^  s^v^^  ^^^  '^^^7  are  arranged 
in  more  or  less  compact  networks,  which  lie  in  the  interstices 
between  the  tissues  of  the  part  or  oi^gan.    The  vascularity 


tn.  n  —Capillary  Network  in  the  Web  of  the  Foot  of  the  Tvog  (A.  Tbonaoo). 


of  a  tissue  depends  upon  the  relative  proportion  of  the 
capillaries  that  it  contains.  Some  tissues,  as  adult  cartilage, 
the  cornea,  epithelium,  and  endothelium,  are  destitute  of 
capillaries,  i.e.,  are  non-vascular.  The  capillary  wall  is  very 
simple  in  structure ;  in  the  smallest  capillaries  it  consists 
metely  of  a  layer  of  endothelial  ce\\s,  continuous  with  the 
endothelial  lining  of  the  arteries  and  veins ;  in  the  larger 
eapillaries  a  delicate  tunica  aHyentitia  is  superadded.     The 


transition  from  a  capillary  to  a  small  artery  or  a  sihall  vein 
is  marked  by  the  development  of  a  muscular  and  an  elastic 
coa^  in  the  wall  of  the  blood-conveying  tube. 
,  The  Veins, — The  veins  convey  die  nlood  from  the  peri-  Vttu. 
phery  back  to  the  heart,  and  in  their  coarse  increase  in  size, 
by  junction  or  anastomosis  with  each  other.  In  most  of 
the  veins  delicate  valves  (ire  found,  each  of  ^hich  consists 
of  two  semicircular  segments,  and  a  pouch-like  dilatation 
of  the  wall  of  th^  vein  is  Opposite  eaeh  s^ment  When 
the  blood  flows  along  the  veins,  the  valves  tie  against  the 
wall  of  the  vessel,  but  if  pressure  be  applied  to  a  vein  so 
as  to  obstruct  the  onward  flow  of  the  circulation,  then  the 
blood  passes  into  the  pouch  between  the  wall  of  the  vein 
and  the  valve  sciyacent  to  the-  seat  of  pressure^  when  the 
valve  closes  so  as  to  stop  regurgitation.  The  valves  are 
found  especially  in  those  veins  where  the  circulation  is  . 
likely  to  be  interfered  with  either  by  the  pressure  of  the 
muscles  on  the  veins  daring  their  action,  or  by  the  pres- 
sure of.  blood  caused  by  gravity,  and  are  usually  seated 
at  the  points  of  confluence  of  veins.  They  are  absent 
in  the  veins  of  the  lungs,  of  the  brain,  and  of  several  of 
the  abdominal  viscera.  Some  bf  the  veins  lie  in  the  sub- 
cutaneous fat,  and  are  called  superficial  veins,  others  lie 
amidst  the  inusdes,  and  form  uie  62^  veina  -The  deep 
veins  accompany  the  arteries  a^d  are  named  after  them ; 
the  superficial  veins  do  not  accompany  arteries ;  frequent 
anastomoses  take  place  between  the.  superficial  and  deep 
veins. 

The  veins  are  arranged  primarily  into  two  groups — the 
Pulmonary  veins  and  the  Systemic  veins.  The  distribution 
of  the  pulmonary  veins' will  be  given  in  the  anatomy  of  the 
lungs.  " 

The  Systeibii;  vefns  consist  of  the  jooronaiy  venous  system ; 
of  the  system  of  the  superior  vena  cava ;  of  the  system  of 
the  inferior  vena  cava;  and  associated  with  the  inferior 
vena  cava  is  the  portal  venous  svsteoL  -  The.  arrangement 
of  the  corofiof^'iwui  has  been  described  in  the  anatomy 
of  the  heart , 

'ihe  system  oif  this  Superior  Vena  Cava  consists  of  both 
superficial  and  deep  veins,  and  is  ananged  as  follows : — 

The'superficial  veins  of  the  hand. commence  at  the  tips 
and  sides  of  the  fiingers,  -from  which  they  proceed  along  the 
back  of  the  hand,  beneath  the  skin  of  which  they  may  be 
distinctly  seen.  They  then  ascend  along  the  fore-arm,  form- 
ing thre^ large  veins :  the  .fYKf^i^  on  the  outer  side;  the 
ulnar,  on  the^  inner ;  and  the  median,  in  the  middle  of  the 
front  of >  the  fore-arm.  At  the  bend  of  the  elbow  the  median 
divides  into  two  branches,  of  which  one  joins  tiie  radial 
to  form  the  cephalic,  the  other  joins  die  xdnar  to  form  the 
basilic  Into  one  or  other  of  "the  two  branches  of  the 
median  the  surgeon*  generally  makes  &n  opening  when  he 
is  desirous  of  dniwing  blood  from  the  patient  *  The  ceplialic 
and  basilic  veins  terminate  by  joining  the  deep  or  axillary 
vein.  The  communications  between  the  sup^cial  and 
deep  veins  are^ot,  however^  confined  to  the  point  of  ter- 
minatiqn  of  the  former,  but  occur  at  various  parts  of  their 
course. 

The  deep  veins  of  the  hand  commence  at  the  tips  of  the 
fiogers,  and  pass  as  digiialSems  up  the  sides  of  the  fingent 
to  the  palm  of  Uie  hand,  where  they  form  an  arch  cor- 
responding to  the  arterial  arch  of  the  palm ;  from  this  they 
extend  upwards  along  the  front  of  the  forearm,  as  far  as 
the  bend  of  the  elbow,  closely  accompanying  the  arteries  of 
the  fore-arm,  and  receiving  from  die  muscles  numerous 
small  branches  corresponding  to  the  small  arteries  sent  to 
those  muscles.  At  the  bend  of  the  elbow  two  brachicU 
veins  result  from  the  junction  of  these  different  veins  of  the 
fore-arm,  which  pass  up  the  inner  side  of  the  upper-arm, 
closely  accompanying  the  brachial  artery  as  far  as  thB 
armpit,  where  they  join  to  form  a  single  large  vein,  the 
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hoy  receive  in  their  course  many  small  branches 

^  muscles.     The  axillary    rein  also  receives  the 

^io,  aud  basilic  veins.     Thus,  a  single  large  trunk  con- 

4ifk  away  all  the  bK)od  that  has  been  circulating  through 

the  upper  limb.     This  large  vein  passes  as  the  subclavian 

vein  behind  the  clavicle,  and  reaches  the  lower  part  of  the 

side  of  the  neck,  where  it  ia  joined  by  the  large  veins  that 

return  the  blood  from  the  head  and  neck. 

The  veins  that  return  the  blood  from  the  inner  and  outer 
parts  of  the  head  and  neck  are  called  the  external  and 
internal  jugular  veins.  The  external  is  the  smaller,  and 
may  commouly  bd  seen  beneath  the  skin  oo  the  side  of  the 
neck.  It  returns  the. blood  that  has  been  circulating  on 
the  outer  part  of  the  head,  and  must  be  regarded  as  a 
superficial  vein.  The  internal  jugular  returns  the  blood  that 
iias  been  circulating  on  the  face,  in  the  brain,  and  cranial 
blood-sinuses,  and  in  the  deeper  parts  of  the  neck.  It 
accompanies  the  carotid  artery,  and-  must  thus  be  regarded 
as  a  deep  vein.  By  the  junction  of  the  jugular  and  sub- 
clavian veins  at  the  root  of  the  neck  a  large  brachio-cephalic 
vein  on  each  side  is  formed;  these  gradually  converge,  join; 
and  form  a  single  trunk,  the-  superior  vena  cava,  which, 
after  a  short  course,  enters  the  upper  part  of  the  right 
auricle  of  the  heart  The  veins  corresponding  to  the  inter- 
costal arteries,  which  run  between  the  ribs,  do  not  open 
directly  into  either  the  saperior  or  inferior  vena  cava,  but 
pass  to  form  the  cuygos  vein,  which  b^ns  in  the  cavity  of 
the  abdomen,  then  enters  the  cavity  of  the  chest,  and,  as  it 
courses  upwards,  gradually  increases  in  size  by  receiving 
the  various  intercostal  veins,  until  it  finally  terminates 
by  joining  the  superior  vena  cava. 

The  system  of  the  Injerior  Vena  Cava  consists  of  both 
superficial  and  deep  veins,  and  is  arranged  as  follows : — 
The  superficial  veins  of  the  foot  are  separated  from  the 
deep  veins  by  the  strong  membrane  or  fascia  which  binds 
down  the  muscles.  They  commence  by  very  fine  branches 
arising  from  the  capillaries  of  the  skin.  On  the  back  of 
the  foot  the  digital  veins  proceeding  from  the  skin  of  tl^e 
toes  form  an  arch,  from  the  inner  side  of  which  a  vein, 
cilled  the  long  sapkena,  arises.  This  passes  upwards  along 
the  inner  side  of  the  leg  and  thigh,  increasing  consider- 
ably in  size  in  its  course,  owing  to  the  number  of  veins 
joining  it  from  the  extensive  surface  of  the  skin  of  the 
limb.  It  terminates,  afe  the  upper  part  of  the  thigh,  by 
passing  through  a  hole  in  the  fascia,  and  joins  the  fAnoral 
vein.  Fruiu  the  outer  side  of  the  same,  arch  arises  the 
external  taphenous  vein,  which  runs  up  the  back  of  the 
leg  to  the  ham,  aud  pierces  the  fascia  to  join  the  popliteal 
vein.  The  deep  veins  begin  both  on  the  back  of  the  foot 
and  in  the  sole.  Those  which  arise  on  the  back  of  the 
foot  form  the  anterior  tibial  veins,  and  accompany  the 
anterior  tibial  artery  ;  they  receive  a  considerable  number 
of  branches  in  their  upward  course,  which  proceed  from 
the  great  mass  of  muscles  lying  on  the  outer  side  of  the 
leg.  The  veins  which  begin  in  the  sole  of  the  foot  accom- 
pany the  plantar  arteries,  and  then  pass  upwards,  along 
the  inner  side  of  the  ankle-joint,  to  reach  the  back  of  the 
leg,  along  which  they  ascend  as  the  posterior  tibial  veins, 
closely  accompanying  the  posterior  tibial  artery,  and  receiv- 
ing in  their  course  dumerous  small  veins  that  proceed  from 
the  muscles  of  the  calf  of  the  leg.  At  the  upper  part  of 
the  leg  the  anterior  tibial  veins  pass  to  the  back  of  die  leg, 
and  join  the  posterior  tibial  veins.  The  large  poplit^ 
vein,  formed  by  their  junction,  ascends  behind  the  kne6- 
joint,  lying  in  the  ham,  along  with  the  popliteal  artery. 
It  leaves  the  upper  part  of  this  space,  and,  passing  to  the 
inner  side  of  the  thighs  ascends  as  the  femoral  vein  along 
with  the  femoral  artery  as  far  as  Poupart's  ligament,  when 
it  enters  the  cavity  of  the  abdomen.  At  the  upper  part 
of  the  thigh  it   receives   the  profunda  vein,  correspond- 


iug  to  the  deep  artery  of  the  thigh,  which  conveys  ba^r 
the  blood  that  has  been  carried  by  that  vessel  to  tfao 
numerous  large  and  important  muscles  of  the  -thigh.  The 
femoral  vein  is  also  joined  at  this  spot  by  the  bng  aapbena 
vein.  When  the  femoral  Tein  enters  the  cavity  of  the 
abdomen  it  becomes  the  external  (Hoc  vein.  The  ezt^al 
iliac  vein  receives  the  smaller  veins  which  ramify  in  the 
lower  part  oif  the  walls  of  the  abdomea^  as  well  as  the  large 
internal  iliac  vein,  which  corresponds  to'  the  internal  aliao 
artery,  and  by  their  junction  the  common  iliae  vwi  ia 
forined.  The  two  common  iliac  veins  gradually  conterge» 
and,  about  the  level  of  the  last  vertebra  of  the  loins,  join 
to  form  a  single  large  vein,  the  inferior  vena  cava.  The 
inferior  vena  cava  ascends  at  the  back  of  the  abdominal 
cavity  lying  on  the  right  side  of  the  aorta.  Several  veins 
-  open  into  it ;  some  corresponding  with  the  parietal  btenches 
of  the  abdominal  aofta,  others  with  the  capsular,  renal,  and 
spermatic  jarteries.  The.  greater  number  of  the  veins  pro- 
ceeding from  the  organs  contained,  in  the  cavity  of  the 
abdomen  do  not  open  directly  into  the  vena  cava,  bat  form 
a  large  vein  called  portal.  The  vena  cava  passes  tlutm^ 
the  (Uaphragm,  enters  the  cavity  of  the  chesty  and  terminates 
by  opening  into  the  right  auricle  of  the  heart 

The*  Portal'  system  of  veins  is  formed  by  the  vetna 
which  proceed  from  the  [aige  and  small  intestines,  from 
the  stomach,  pancreas,  and  spleen  ;  they  form  itxeris^erior 
mesenteric,  superior  mesenteric^  spienic^  and  ffostrie  veins, 
which  join  together  in  the  neighbourhood  of  the  pancreas 
to  form  the  portal  venous  trunk.  The  portal  vein  then 
ascends  to  the  under  snrface  of  the  liver,  which  it  enters 
at.  the  portal  transverse  fissure.  In  the  substance  of  tbe 
liver  it  subdivides  into  branches  Just  Uke  an  artery;  and 
the  finest  branches  terminate  in  the  lobules  of  the  Hver  in 
a  plexus  of  capillaries,  ttom  this  plexus  the  rootlets  of 
the  hepatio  veins  arise,  which  Joining  together  fonn  the 
hrgb^  hepatic  vein«  which  opens  into  the  inferior  vena  cava 
before  it  pierces  tlie  diaphragm.  Retzius  has  pointed  out 
that  an  extra-peritoneal  venous  plexus  ensts  in  the  abdo- 
minal cavity,  which  connects  the  rootlets  of  the  portal  vein 
with  those  of  the  veins  of  the  parietea  of  tbe  abdomen. 

The  wall  of  a  vein  possesses  the  same  number  of  ooats 
as  that  of  an  artery,  but  the  coats  are  thinner.  Veins  ^re 
also  extensively  proyided  with  valves,  which  are  absent 
from  the  arteries  except  at  the  mouths  of  the  aorta  and 
pulmonary  artery. 

LvMPH-VASCULAJt'  SvsTEU. — This  subdivision  of  t]ieLjiBT*h> 
vascular  system  consists  partly  of  small  tubes  or  reaaela,^^ 
the  lymph  vessels,  and  partly  of  collections  of  lymphoid  or 
adenoid  tissue  (p.  849),  the  lymph  gltmdL  the  lymph 
vessels  or  lymphatics  are  tubes  with  delicate  transparent 
walls,  which  convey  the  fluid  called  lymph  and  chyla 
They  arise  in  the  tissues  and  terminate  by  joining  the 
venous  system,  so  that  their  contained  fltiid  flows  towards 
the  heatt.  They  resetnble  ^veins  in  having  a  ooooe  fnMB 
periphery  to  centre ;  in  possessing  valveSi^Juch  aza  generally 
two  in  number  and  semilunar  in  shape ;  in  being  divided 
into  a  superficial  and  a  deep  set-— the  superficial  lymphatics 
being  situated,  like  the  superficial  velbs,  in  the  subcutaneous 
tissue  ;  the  deep  lymphatics  accompanying  the  arteries  and 
deep  veins.  Lymphatics  differ,  however,  from  veins  ia 
possessing  in  their  course  glandular  enlai^menta,  in  having 
thinner  coata,  in  being  almost  uniform  in  size,  and  not 
uniting  into  lax^er  vessels  as  they  pass  onwards  in  t£dr 
coursed  As  a. rule  they  are  like  fine  threads,  and  tlwix 
main  trunk,  the  thoracic  duct^  is  not  bigger  than  a  ctow- 
quilL  The  lymi^-vessels  are  divided  into  lacteal  or  chylt 
vessds  and  lymphatics  proper. 

The  lacleal  or  ehyU  vessels,  named  from  the  milk-lfte 
chyle  which  they  contain,  arise  in  the  mxnate 
called  intestinal  villi,  whidi  project  from  the  free 
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of  the  mucous  membraDe  of  the  small  intestine  into  the 
huDCQ  of  the  bowel  The  lacteals  from  adjacent  villi  form 
a  network  in  the  submucous  coat  of  the  intestine,  from 
vrhich  larger  lacteals  arise,  which  pierce  the  muscular  coat, 
and  then  run  between  the  folds  of  the  mesentery  to  the 
posterior  wall  of  the  abdomen,  where,  opposite  the  body  of 
the  first  lumbar  vertebra,  they  join  the  deep  lymphatic 
vessels  of  the  abdomen  to  form  the  thoracic  duct 

The  lymphatic  vessels  proper  correspond  so  closely  in 
their  distribution  in  the  extremities  and  in  the  head  and 
neck  with  the  veins  of  those  parts,  that  a  special  descrip- 
tion of  their  arrangement  b  not  necessary,  the  more  so  as 
a  general  representation  of  these  vessels  is  given  in  Plate 
XXL  The  superficial  and  deep  lymphatics  of  the  lower 
limbs  enter  the  abdominal  cavity,  and  are  joined  by  the 
lymphatics  of  the  pelvis.  They  ascend  in.  front  of  the 
bodies  of  the  lumbar  vertebrae,  join  the  lacteal  vessels  to 
form  the  thoracic  duct,  the  place  of  junction  being  marked 
b;^  a  dilatation  of  the  duct  called  receplaculum  thyli.  The 
thoracic  duct  passes  through  the  opening  in  the  diaphragm 
which  .transmits  the  aorta,  ascends  in  front  of  the  bodies 
of  the  dorsal  vertebrse,  receives  iii  its'  course  the  deep 
lymphatics^ of  the  left  half  of  the  chest,  reaches  the  wut  or 
the  beck  <^  tlie  left  side,  is  joined  ther^  by  the  deep  and 
superficial  lyinphatics  of  the  left  upper  limb  and  left  side 
of  the  head  and  neck,  and  opens  into,  the  great  veins  at  the 
angle  of  junction  between  the  left  internal  jugular  and  sub- 
clavian. This  duct-  conveys,  therefore,  the:  chyle  during 
digestion,  and  the  lymph  contained  in  the  lymph-vesseb 
belo^  the  diaphragm  and  in  the  lymph-veasela  situated  to 
the4eft  side  of  the  mesial  plane  in  the  parts  of  the  body 
above  Che  diaphragm.  The  lymph-vessels  on  the  right  side 
of  the  supra-diaphragmatic  parts  of  the  mesial  plaue  do  not 
join  the  thoracic  duct,  but  converge  to  the  root  of  the  neck 
on  the  right  side,  where  they  join  to  form  the  right  lym- 
phatic ductf  which  opens  into  the  angle  of  junction  of  the 
right  internal  jugular  and  subclavian  veins. 

The  mode  of  origin  of  the  lymph- vessels  has  long  been 
a  vexed  question  amongst  anatomists.  The  lacteal  vessels 
were  at  one  time  supposed  to  arise  by  open  mouths  on  the 
free  surface  of  the  intestinal  villi,  and  this  idea  has  been 
revived  in  a  modified  form  by  some  recent  observers,  who 
conceive  that  the  lacteals  are  continuous  ^ith  a  network 
fornxi^d  by  the  anastomoses,  of  processes  ^oceeding  from 
tlje  deep  ends  of  the  goblet  cells,  the  mouths/)f  which  cells 
open  on  the  free  surface  of.  the  villus.  The  Ijrmph-vessels 
proper  are  in  some  localities  continuous  with  the  serous 
cavities  (p.  848) ;  in  othei^  they  arise  within  the  textures 
and  organs.  The  most  minute  lymph-vessels,  called  lymph- 
capillaries,  like  the  blood-capillaries,  have  walls  formed  of 
&  single  layer  of  elongated  endothelial  cells.  » These  capil- 
laries take  their  rise  in  the  connective  tissue  of  a  part  or 
organ,  and  probably  spring  from  spaces,  or  juice  canals, 
between  the  bundles  of  the  connective  tissue,  which  bundles 
are  invested  by  an  endothelial  layer  of  cells.  The  juice 
canals  are,  therefore,  a  network  of  minute  canals,  situated 
outside  the  blood-vessels,  which  allow. the  tissues  to  be 
permeated  by  a  nutrient  juice  derived  from  the  blood,  - 

In  some  localities,  as  the  brain  and  eyeball,  the  blood- 
vessels have  been  described  as  enclosed  in  tubular  spaces, 
called  peri-vascular  canals,  in  Which  cells  like  the  coipuscles 
of  the  lymph  have  been  seen,  ^u^  ^hict  are  believed  to  be 
continuous  with  the  lymphat/Q  ^  teti^  The  researches  of 
Ludwig  and  some  of  his  P^PD^?  iy>  the  minute  structure 
of  the  lachrymal  ghnd,  tb^^  *^  i^  ^f  the  skin,  and  the 
testis,  have  shown  t^a^'^/z^ 'Sj^^^T^i^ries  lie  in  close  rela- 
tion to  the  secTetingstmctuJlii^p^  ^  glands. 
^Th^co^U  of  the  lymplX^^tl^^/''  ' 
those^^  the  vans,  hut  tL  P  ^  OK^  f^ 
parent.    Tbevalvessresij^J^  ^^^^pi^l^^^^^ 


^j  ^^csemWe  in  structure 
t^  l/in^r  and  more  trans- 


The  lymphatic  glands  are  small  bodies,  varying  in  size 
froni  a  pea  to  an  almond,  situated  in  the  course  of  the 
lymph- vessels  in  several  regions  of  the  body.  They  are 
found  especially  in  the  groin,  armpit,  mesentery^  back  of 
the  abdomen,  roots  of  the  lungs,  and  side  of  the  neck  (Plate 
XXL)  Entering  one  end  of  each  gland  are  lymph-vesseb, 
named  vasa  afferentia,  and  emerging  from  the  opposite  end 
of  the  gland  are  the  lymph- vessels  named  vasa  efferentia. 
Each  gland  is  invested  by  a  capsule  of  connective  tissue, 
which  sends  processes  into  the  substance  of  the  gland  to 
divide  it  into  compartments;  it  consists  of  adenoid  tissue, 
and  the  Ineshes  of  its  retiform  connective  tissue  contain 
multitudes  of  lymph  corpuscles.  Each  gland  is  permeated 
by  a  network  of  minute  canals,  which  are  continuous  with 
both  the  vasa  afiferentia  and  efiferentia;  the  gland,  therefore, 
is  traversed  by  a  stream  of  lymph  iwhich  washes  the  lymph 
corpuscles  out  of  the  meshes  of  the  reticulum,  and  in  this 
manner  these  corpuscles  find  their  way  into  the  lymph.  I'ho 
lymph  glands^re,  therefore,  centres  of  origin  for  the  lymph 
corpuscles^  The  collections  of  adenoid  tissue,  forming  the 
solitary  and  Peyet's  glands  of  the  intestine,  and  found  in 
the  tonsils  and  other  localities  (p.  849),  are  also  without 
doubt  centres  of  formation  for  the  lymph  corpuscles. 

Blood-Yascula&  Qlands. — Intimately  associated  with  Blood 
the  vascular  system  are  certain  organs  to  which  the  names  vasciiia> 
of*  blood- vascular  glands,  or  glands  without  ducts,  are  ^^^^^^ 
applied.  These  organs  are  the  spleen,  the  thyroid  gland, 
the  thymus  gland,  the  suprarenal  capsules,  and  portions  of 
thB  pituitary  and  pineal  glands.  The  SpleerC  ia  situated 
•in  the  cavity  of  the  abdomen  between  the  stomach  and  tho 
diaphragm.  It  is  invested  by  peritoneum,  and  has  a  fibro- 
elastic  coat  -  in  which  involuntary  muscular  fibro-cells  are 
formed.  This  coat  sends  multitudes  of  fine  trabecul;e  into 
the  interior  of  the  organ,  which  subdivide  it  into  numbers 
of  minute  compartments,  in  which  the  red,  highly  vascular 
spleen  pulp  is  contained.  This  pulp  consists  of  collections 
of  small  kpherical  masses  of  adenoid  tissue,  forming  the 
Malpighian  corpusdfis,  -  of  the  terminal  branches  of  the 
splenic  blood-vessels,  and  of  the  lymph- "^essels,  together  with 
numerous  cells,  some  of  which  are  red  blood  corpuscles, 
others  lymph  corpuscles,  others  contain  pigment  granules 
or  fat,  others  contain  in  their  interior  numerous  blood  cor- 
puscles. The  arteries  of  the  spleen  in  part  end  in  capil- 
laries from  which  the  veins  arise,  but  more  frequently  they 
open  into  lacunae  or  blood  spaces,  which  give  origin  to  the 
veins.  The  Thymus  gland,  best  seen  in  infancy  and  child- 
hood, lies  in  the  cavity  of  the  thorax  near  the  base  of  the 
h^'^rt  It  consists  of  two  lobes,  each  of  which  is  composed 
of  lobules  of  adenoid  tissue,  to  which  numerous  lymph- 
vessels  may- be  traced.  In -the  adult  it  is  converted  into  a 
mass  of  fat  The  Thyroid  gland  is  situated  in  the  neck  at 
the  front  and  sides  of  the  windpipe.  It  consists  of  multi- 
tudes of  minute  closed  follicles,  each  of  which  is  lined  by 
a  layer  of  celk  The  Suprarenal  capsules,  two  in  number, 
lie  in  the  abdomen  one  above  each  kidney.  They  contain 
cells,  some  of  which  are  arranged  in  columns,  others  in  a 
reticulated  manner,  and  are  -well  provided  with  blood- 
vessels, nerves,  and  lymphatics. 

Development  of   the    Vascular  System. — The    vascular  Develop, 
system  is  formed  in  the  middle  or  mesoblast  layer  of  the  meat  of 
early  embryo.     The  cells  of  the  mesoblast  lose  their  origi-  g*""^ 
nal  spherical  form  and  becomg  stellate,  the  processes  of 
adjacent  celb  unite  together  apd  form  a  network,  and  the 
n.uclei  rapidly  increase  in  numbers.    The  peripheral  part 
of  the  protoplasm  of  the  stellate  cells  differentiates  into  a 
wall  of  nucleated  protoplasm,  and  forms  the  wall  of  the 
blood-vessels,  whilst  the  central  part  of  the  protoplasm 
liquefies,  and  the  nuclei  contained  in  it  become  the  blood- 
corpuscles.     If  the  vessel  remains  as  a  capillary,  its  wall 
I  assumes  merely  the  character  of  a  single  layer  of  endo- 
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thdial  cells;  but  if  it  becomes  an  artery  or  a  vein,  a  further 
<differentiation  of  the  mcsoblast  cells  into  the  muscular  and 
elastic  coats  and  the  tunica  adventitia  takes  place.  'The 
heart  appears  immediatdy  below  the  head  in  the  form  of 
«  collection  of  cells  in  the  splanchnopleure  layer  of  the 
mesoblast.  It  is  believed  that  these  cells  form  in  the  first 
instance  8  solid  mass,  the  central  part  of  which  liquefies 
to  form  blood  and  blood-corpuscles,  whilst  the  peripheral 
^ells  form  the  wall  of  a  tube.  The  heart  tube  now  presents 
two  constrictions,  which  indicate  its  division  into  an  auricle^ 
a  ventricle^  and  a  bulbtu  arUrioatu,  The  single  ventricle 
then  subdivides  into  two  by  the  gradual  growth  of  the 
septum  from  the  apex  to  the  base,  and  about  the  eighth 
week  of  embryo-life  the  right  and  left  ventricles  are  com- 
pletely separated  from  each  other.  A  septum  then  begins 
to  form  in  the  originally  single  auricle,  but  its  growth  is 
not  completed  antil  after  the  birth  of  the  child,  so  that 
•during  fostal  life  the  cavities  of  the  right  and  left  auricles 
•communicate  with  each  other  through  a  ^ole  in  the 
septum,  named /orojfim  avaU.  the  primitive  €unice,  right 
^nd  left^  arise  from  the  ductus  arteriosus,  and  extend  up- 
wards to  the  1st  pair  of  visceral  arches,  into  which  they 
pass  and  arch  backwards  to  the  sides  of  the  spinal  column, 
where  they  form  the  dortal  cunim.  Four  additional  pairs 
■ot  arterial  arches  then  spring  from- the  priodtive  aortse 
below  the  Ist  pair,  and  the  whola  are  enumerated  from 
tibove  downwards  as  the  1st,  2d,  3d,  4th,  and  5th  pairs  of 
vascular  arches.  Each  arch  cot&municates  behind  with 
the  doAsi  aorta  of  its  own  side.  The  two  dorsal  aortse 
then  approximate  and  blend  with  each  other  to  form  the 
•deeeendiug  thoracic  and  the  abdominal  aorta.  A  longitu- 
•dinal  septum  also  forms  within  the  bulbus  arteriosus  itself, 
which  divides  it  into  two  vessels :  the  one,  the  ascending 
aorta,  becomingcontnroons  with  the  cavity  of  the  left  ventricle 


and  with  the  1st,  2d,  3d,  and  4th  pairs  of  vascular  aichea , 
the  other,  the  pulmonary  artery,  homing  continuous  witJk 
the  cavity  of  die  right  ventricle  and  with  the  5th  pair  of 
vascular  arches.  The  4tfi  left  vascular  arch  enlarges  to 
form  the  transverse  part  of  the  arch  of  the  aorta,  and  the 
left  subclavian  artery  springs  as  a  collateral  branch  from  it. 
The  4th  right  arch  forms  the  innominate,  and  the  com- 
mencement of  the  right  subclavian  artery.  The  3d  pair 
of  arches  form  the  two  internal  carotid  arteries  /each  com- 
mon carotid  is  formed  from  the  part  of  the  primitive  aorta 
which  connects  the  3d  and  4th  arches  with  each  other ; 
whibt  the  external  carotid  is  an  enlargement  of  that  part 
of  the  primitive  agrta  which  runs  upwards  from  the  3d  to 
the  1st  visceral  arclu  From  the  5th  left  vascular  arch, 
which  is  now  continuous  with  the  pulmonary  artery,  two 
collateral  bra|iches  arise,  which  proceed,  one  to  each  lung, 
and  form  the  right  and  left  pulmonary  arteries,  whilst  the 
terminal  part  of  this  arch  joins  the  end  of  the  transverse 
part  of, the  ait^h  of  the  aorta,  and  forms  iht,diutu$arteriotu£. 
During  fcetal  life,  the  lungs  being  inactive,  the  blood  of 
the  right  ventricle  which  passes  into  the  pulmonary  artery 
almost  entirely  flows  through  the  ductus  arteriosus  into  the 
aorta.  "But*  when  the  chOd  ii  bom,  and  the  lungs  coflse 
into  play  as  respiratory  organs,  then  the  blood  of  the  right 
ventricle  flows  into  the  lungs  through  the  right,  and  laft 
pulmonary  arteriei^  and  the  ductus  arteriosus,  being  oo 
longer  r^uired,  shrivels  up  into  a  slender  fibrous  cord. 
The  cagilkries,  veins,  and  lymphatics  are  also  produced  by 
a  histological  differentiation  uf  the  cells  of  the  mesoUasL 


In  order  to  complete  the  exposition  of  the  subject,  fho 
Digtotive,  Respiratory,  Reproductive,  and  Urinary  systems 
of  organs  have  still  to  be  considered.  These  will  be'de^  with 
in  detail  under  other  headings  in  the  succeeding  volumes. 
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Optic  nerve.  881  J 
Ortbaaius,  804 


858: 


.Osseons    system,  S98: 


Ovum,  844. 

Pacinian  corpuscles,  881 

Palate,  831 

PaUyQ,811 

Parietal  bone,  834. 

Patella.  839. 

Pauli,  811. 

Pecquet.  81 L 

Pelvia.881 

Periosteum,  854. 

Perspiration,  881    , 

Pharyni.  837. 

Pia  mater,  861   . 

Pigment,  83L 

P1esu&  nervous,  861' 

Polybus,  800. 

Pons  Varolii.  871 

Portal  win.  806. 

Protoplasm.  841 

Pnbls,831 

Quain,  817. 

Radlna,  837. 

Respiratory  muscles,  831 

Retina,  888. 

Riba,  833. 

Ridley.  811 

RnfTus,  BUS. 

Running,  843 

Kuysch.  811 

Sacrum,  831. 

Santoiini  811 

'Scapula,  836. 

Scarpa.  811 

Secreting  glands,  841 

Sense  organa.  884: 

Serous  membranes^  841 

8erTetua,811 

Shin.  839 

Shoulder.  836;  Joint,  838 

Sight,  889. 

Skeleton,  830. 

Skin.  847.  887. 

SknH,8Sl 

Smell,881 


SBmmenng.  811 
Special  anatomy.  811 
Spbtootd  bone.  838. 

Splnal«  cord.  868: 

867. 

Spine,  8S0-.  mnsde^  8S1 
Splint  bone,  889. 
Steno.  811 
Sremum.  831 
SnturesL  833 
Swallowing.  831 
Sweat  glands  899. 
Tarsna,881 


Temporal  bone.  Sfi. 
Terminology.  789. 
Thigh.  839. 
Tibia.  838. 
'nssnes.843: 

841 
Toes.  880. 
Tongue.  888 
Tonsil  887 
TMeh,B87. 
Tympanum,  Ml 
Ulna,  837. 
Uvula.  837. 
Valsalva,  811 
Varollus.  888 
Vascufau-  system.  SOS} 

development,  887 
Veins,  901 
Vertebrie,83a 
Vesnlinsi  807. 
Vl^uasens.  811 
Voluntary  omadea.  S6S 

Involuntary.  881 
Vomer,  838 
Walking.  84L 
Waller,  816. 
Wealing.  811. 
Wbaitoa.81L 
Willis.  81L 
WlnslowjBll 
Wrist,  88^:  Joial.  ttS 
ZUs,811 
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